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PROGRAMME 

 

MONDAY, 15 JULY 2019 – NVCG PRE-CONGRESS DAY 
16h00 – 18h00 SAVA Congress 2019 Registration Opens (Assembly Rooms Foyer) 
16h00 – 18h00 Opening of exhibition and Happy Hour (Exhibition Hall, Assembly Rooms) 

Only for registered 10th SA Veterinary and Paraveterinary Congress delegates 

 

TUESDAY, 16 JULY 2019 
 

07h00 – 09h00 
Registration (Assembly Rooms Foyer) 
Arrival Refreshments & Industry Networking (Exhibition Hall, Assembly Rooms) 

Venue SENATE I-II FABIA I FABIA II JULIA MARCIA I MARCIA II CLAUDIUS 

Stream 

Not in use 

Clinical Pathology Production & Wildlife Equines Behaviour SAAVT Nurses 

S1.1a 
09h00 – 09h40 

09h00 – 09h40 09h00 – 09h40 09h00 – 09h40 09h00 – 09h40 09h00 – 09h20 09h00 – 09h40 

The diagnostic utility 
of acute phase 

proteins in dogs 
(Yolandi Rautenbach) 

Pangolin babesia 
treatment and 
complications / 

Nutrition of emaciated 
Pangolins and orphans 

(Genine Rabie) 

Appropriate use of 
Antimicrobials in 

Horses 
(Tine Schliewert) 

Why behaviour 
matters to vets in 
general practice 
(Dr Kersti Seksel) 

Determination of full genome sequence of African swine 
fever virus genotype XV 

(Refiloe Malesa) Taking the next step in hand hygiene 
(Jana Stander) 

 

 

09h20 – 09h40 

Molecular epidemiology of the 2019 foot and mouth 
disease outbreak in Vhembe district of Limpopo, South 

Africa 
(Keneiloe Malokotsa) 

S1.1b 
09h45 – 10h25 

09h45 – 10h25 09h45 – 10h25 09h45 – 10h25 09h45 – 10h25 09h45 – 10h05 09h45 – 09h55 

Clinical pathology 
testing in gastro-

intestinal disease of 
dogs and cats 

(Emma Hooijberg) 

Rhino Orphans – 
Lessons Learned 

(Albertus Coetzee) 

Colic evaluation in the 
Field – what can be 
done and when to 

refer? 
(Tine Schliewert) 

Introduction to 
behaviour 

modification 
(Dr Kersti Seksel) 

Risk factors and occurrence of Brucella Canis within 
selected provinces of South Africa 

(Johan Oosthuizen) 

Post graduate studies and the new 
nursing degree 
(Jana Stander) 

 

 
10h05 – 10h25 10h00 – 10h30 

Assessing the mating proficiency of glossina brevipalpis 
under laboratory conditions 

(Percy Moyaba) 

NexGard and Frontline Plus – Update 
(Hein Hesse) 

 

 
10h30 – 11h00 Mid-morning refreshments (Exhibition Hall, Assembly Rooms) 

11h00 – 11h15 Industry Networking Sessions (Exhibition Hall, Assembly Rooms) 

11h15 – 12h40 

Opening Plenary Session (Senate Rooms) 
11h15 - Welcome and Opening - Prof. Darrell Abernethy, Congress Chairman 
11h25 - 2020 Twin Centenaries Celebrations  - Prof. Darrell Abernethy 
11h35 - South Africa’s economic performance and prospects - Prof. Jannie Rossouw, Head of School of Economic and Business Sciences at the University of the Witwatersrand and Professor of Economics at the University 
12h20 - VETSBRANDS Product Showcase: Dr Ockert Botha 

12h40 – 13h40 Lunch in the Galleria Restaurant 

13h40 – 14h00 Exhibitors Networking Session (dessert served in Exhibition Hall) 
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Venue SENATE I-II FABIA I FABIA II JULIA MARCIA I MARCIA II CLAUDIUS 

Stream Small Animals Clinical Pathology Production & Wildlife Equines Behaviour SAAVT Nurses 

S1.2a 
14h00 – 14h40 

14h00 – 14h40 14h00 – 14h40 14h00 – 14h40 14h00 – 14h40 14h00 – 14h20 14h00 – 14h20 14h00 – 14h30 

Acute haemorrhagic 
diarrhoea: What is 

new? 
(Vanessa McClure) 

Urinalysis: A pot of 
gold 

(Emma Hooijberg) 

Elephant translocation 
as a tool to deal with 

elephant management 
(Markus Hofmeyr) 

Lameness in Foals, 
Part I: Septic arthritis, 

physitis and 
osteomyelitis 
(Yolandi Smit) 

Early experience and social 
attachment in adult dogs 

(Shannon McKay) 

Mosquito and Culicoides survey 
in Madagascar 

(Karien Labuschagne) Monitoring anaesthesia for radiology 
- monitoring pitfalls 
(Tania Serfontein) 

 

 

14h20 – 14h40 14h20 – 14h40 

Updates in understanding noise 
reactivity in dogs 
(Dr Kersti Seksel) 

The use of Apdia AgElisa and 
meat inspection to determine 

prevalence of bovine and porcine 
cysticercosis in Gauteng abattoirs 

(Nomsa Mabogoane) 

S1.2b 
14h45 – 15h30 

14h45 – 15h30 14h45 – 15h30 14h45 – 15h30 14h45 – 15h30 14h45 – 15h05 14h45 – 15h25 14h30 – 15h00 

Bacterial diseases of 
the liver and 

gallbladder in dogs 
and cats 

(Elize Verwey) 

A Practitioners Guide 
to Avian Haematology 

and Clinical 
Biochemistry 

(Kelly du Preez) 

Wildlife Trafficking: A 
Brutal Trade 

(Karen Trendler) 

Lameness in Foals, 
Part II: Flexural limb 

deformities 
(Yolandi Smit) 

Does sex ratio in canine litters 
influence touch sensitivity? 

(Shannon McKay) 

Laboratory detection of 
antibiotic resistance 

(Maryke Henton) 

Anaesthesia for radiographs -  CT’s, 
MRI's and Radiography 

(Tania Serfontein) 
 

 
15h05 – 15h25 15h00 – 15h30 

What to do with an aggressive cat 
(Dr Kersti Seksel) 

Nurses role in decreasing morbidity 
and mortality during anaesthesia 

(Tania Serfontein) 
 

 
15h30 – 16h00 Mid-afternoon refreshments 

16h00 – 16h15 Industry Networking Sessions 

Stream Small Animals Clinical Pathology Production & Wildlife Equines Behaviour SAAVT Nurses 

 16h15 – 16h55 16h15 – 16h55 16h15 – 16h55 16h15 – 16h55 16h15 – 16h35 16h00 – 16h20 16h15 – 16h55 

S1.3a 
16h15 – 16h55 

Thoracic radiology of 
respiratory 

emergencies involving 
the lung parenchyma 

in small animals 
(Sumari Dancer) 

Getting the Most out 
of Reptilian 

Haematology and 
Clinical Biochemistry 

(Kelly du Preez) 

Seasonal prevalence 
of gastrointestinal 

nematodes of sheep in 
Limpopo province 

(Morutse Mphalele) 

Lameness in Foals, 
Part III: Angular limb 

deformities 
(Yolandi Smit) 

When to prescribe medication for 
behaviour problems 

(Dr Kersti Seksel) 

Investigation of the exposure to 
rabies virus in selected animals in 

the Kruger National Park 
(Leana Rossouw) 

The Five Elements of our pets 
(Dr Roselle Hartwigsen) 

 

 

16h35 – 16h55 16h20 – 16h40 

Planning an effective 
desensitisation and 

counterconditioning (DSCC) 
programme 

(Sarah Liversage) 

The importance of the national 
collections at the ARC – 

Onderstepoort Veterinary Research 
Institute, South Africa 
(Karien Labuschagne) 

16h40 – 17h00 

Veterinary technology: professional 
degree 

(Susan West) 

17h00 – 18h00 114TH Annual General Meeting of the South African Veterinary Association (Senate Rooms) SAAVT AGM Not in use 

17h30 – 19h30 Exhibitor’s Welcome Reception (Exhibition Hall, Assembly Rooms) 
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WEDNESDAY, 17 JULY 2019 
 

07h00 – 09h00 
Registration (Assembly Rooms Foyer) 
Arrival Refreshments & Industry Networking (Exhibition Hall, Assembly Rooms) 

Venue SENATE I-II FABIA I FABIA II JULIA MARCIA I MARCIA II 

Stream Small Animals Clinical Pathology General Equines Business 
Veterinary Neurology and 

Neurosurgery 

S2.1a 
09h00 – 09h40 

The approach to the Blue Patient 
(Brogan Atkinson) 

The changing role of blood smear 
examination 
(Fred Reyers) 

 

 

The Future of the Veterinary 
Profession in the 4th Industrial 

Revolution 
(Riaan du Preez) 

FOALS : What every vet needs to 
know 

(Rissa Parker) 

Opposition - Friend or foe? 
(Robin Linde) 

Non-infectious inflammatory 
central nervous system disease: 

steroid responsive meningitis and 
meningoencephalitis of unknown 

aetiology 
(Steven de Decker) 

S2.1b 
09h45 – 10h25 

Thoracic radiology of respiratory 
emergencies in small animals: 
Conditions not related to the 

lung parenchyma 
(Sumari Dancer) 

Disseminated intravascular 
coagulation 

(Amelia Goddard) 

Animal ethics, animal rights and 
veterinary sense and sensibility 

(John Austin) 

Help, I must treat at an 
endurance ride! 

(Albertus Coetzee) 

How vets can use a simple online 
sales funnel to attract new 
patients into their practice 

(James Moltefas) 

It’s not always spinal: how to 
recognise acute neuromuscular 

disease 
(Steven de Decker) 

10h30 – 11h00 Mid-morning refreshments (Exhibition Hall, Assembly Rooms) 

11h00 – 11h15 Industry Networking Sessions (Exhibition Hall, Assembly Rooms) 

11h15 – 12h30 

Plenary Session 1 (Senate Rooms) 
11h15 - Welcome to Day 2, recap of Day 1 - Prof. Darrell Abernethy, Congress Chairman 
11h25 - 2020 Twin Centenaries Celebrations 
11h30 - The importance of psychological well-being for our patients - Dr Kersti Seksel, Registered veterinary specialist in behavioural medicine in the Australian, American and European Colleges and Adjunct Associate 
Professor at Charles Sturt University, Wagga Wagga NSW  
12h10 - ROYAL CANIN Product Showcase: Nutritional Management of Canine Osteoarthritis: Royal Canin C2P+, Michelle Harman 

12h30 – 13h30 Lunch & Exhibitor Networking Session (dessert served in Exhibition hall) 

Stream Small Animals Clinical Pathology Welfare & Ethics General Business 
Veterinary Neurology and 

Neurosurgery 

S2.2a 
13h30 – 14h10 

A review of 20 years of using 
electron radiation as an option or 

adjunct therapy for the 
treatment of cancer in dogs and 

cats 
(Georgina Crewe) 

Acute traumatic coagulopathy 
(Amelia Goddard) 

What is the current state of 
research ethics and the use of 

animals for scientific purposes in 
South Africa? 

(Erika Bornman) 

The average compulsory 
community service veterinarian 

in South Africa 
(Vincent Henwood) 

Business Succession- and 
Contingency Planning to 

Maximise Wealth 
(Deon R. Nel) 

How to approach vestibular 
disease in practice 
(Steven de Decker) 

S2.2b 
14h15 – 14h55 

Nasal cavity neoplasia in dogs 
and cats: Incorporating MRI 

findings and case studies 
(Ryan Friedlein) 

Rehabilitation 
The crime of dog fighting in 

South Africa: separating the facts 
from fiction, the connection 

between violence to animals and 
violence to humans and the 
importance of prosecuting 

animal cruelty 
(Wendy Wilson) 

Design Considerations and 
Challenges of Pharmaceutical 
Manufacturing Facilities for 

Injectable Veterinary Medicine 
(Cobus Raath) 

Value your Values 
(Mats Abatzidis) 

Movement disorders: 
why is it clinically relevant? 

(Steven de Decker) 
The Value of Canine Physical 

Rehabilitation in Practice 
(Tanya Grantham) 

15h00 – 15h30 Mid-afternoon refreshments 

15h30 – 15h45 Industry Networking Sessions 
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Venue SENATE I-II FABIA I FABIA II JULIA MARCIA I MARCIA II 

Stream 

Not in use 

Rehabilitation Welfare & Ethics/Behaviour Other Business 
Veterinary Neurology and 

Neurosurgery 

S2.3a 
15h55 – 16h35 

The Role of Physical 
Rehabilitation in the 

Management of Juvenile Canine 
Hip Dysplasia 

(Tanya Grantham) 

15h55 – 16h15 

Nutraceuticals facts or fiction? 
(Ockert Botha) 

Rules for Values 
(Mats Abatzidis) 

Cervical spondylomyelopathy 
(‘wobbler syndrome’) in dogs 

(Steven de Decker) 

Aggression in dogs - When the 
bite is worse than the bark 

(Aileen Pypers) 

16h20 – 16h40 

Bite wounds – treating the 
underlying cause of inter-dog 

aggression 
(Quixi Sonntag) 

S2.3b 
16h40 – 17h20 

Physical Rehabilitation and the 
Medical Management of 

Intervertebral Disc Disease in 
Dogs 

(Tanya Grantham) 

The impact of commercial 
pelleted pet diets on animal 

welfare 
(Sanil Singh) 

 

Disasters: Have veterinarians a 
role to play? 

(Paul van der Merwe) 

The Six Human Needs 
(Mats Abatzidis) 

Tips and pitfalls of spinal 
radiographs 

(Steven de Decker) 

19h00 – 24h00 
SAVA Gala Dinner & Awards Function (Senate Rooms) 
Theme:  Black & Gold 

 

THURSDAY, 18 JULY 2019 
 

07h00 – 09h00 
Registration (Assembly Rooms Foyer) 
Arrival Refreshments & Industry Networking (Exhibition Hall, Assembly Rooms) 

Venue SENATE I-II FABIA I FABIA II JULIA 

Stream 

Not in use 

Small Animals Welfare & Ethics Antimicrobials 

S3.1a 
09h00 – 09h40 

Veterinary interventional radiology 
(Alain Carter) 

PAPA – How does it affect you? 
A review of the amendment to the Performing 

Animals Protection Act 
(Aileen Pypers) 

Doxycycline - So Much more than Ehrlichia 
treatment 

(Ockert Botha) 

S3.1b 
09h45 – 10h25 

Subcutaneous ureteral bypass (SUB™) as treatment 
in feline ureteral obstruction patients 

(Johan Nel) 

Evaluating Farm Livestock Welfare 
(Gareth Bath) 

Antimicrobial Stewardship – Not only for humans 
(Tine Schliewert) 

10h30 – 11h00 Mid-morning refreshments (Exhibition Hall, Assembly Rooms) 

11h00 – 11h15 Industry Networking Sessions (Exhibition Hall, Assembly Rooms) 

11h15 – 12h40 

Closing Plenary Session (Senate Rooms) 
11h15 - Welcome to last day of congress, recap of Day 2 - Prof. Darrell Abernethy, Congress Chairman  
11h25 - 2020 Twin Centenaries Celebrations  
11h30 - The Last Maverick (learn how to disrupt patterns in your life, create new normals, boost ambition, make better decisions, develop greater focus, and self-improve to become one of the rare top performers   

  known as the last mavericks) – Alex Granger  
12h10 - ZOETIS Product Showcase: Simparica, Liza le Roux 
12h30 - Closing words and vote of Thanks - Prof. Darrell Abernethy, Congress Chairman  



 

  
 

7      

10th SA Veterinary & Paraveterinary Congress 

12h40 – 13h40 Lunch 

13h40 – 14h00 Final networking session with Exhibitors (dessert served in Exhibition Hall) 

Venue SENATE I-II FABIA I FABIA II JULIA 

Stream Business Small Animals Welfare & Ethics Antimicrobials 

S3.2a 
14h00 – 14h40 

Burnout or Compassion Fatigue 
(Mats Abatzidis) 

Intraluminal tracheal stent placement, anaesthesia 
and the shared airway 

(Tania Serfontein) 

Animal Ethics vs Animal Welfare - how to make 
moral decisions 

(Bert Mohr) 

Antimicrobial Stewardship: Canine and Feline 
Urinary Tract Infections 
(Monique Engelbrecht) 

S3.2b 
14h45 – 15h25 

Pregnancy as a vet – what to worry about? 
(Cheryl McCrindle) 

Trouble shooting monitoring equipment 
(Tania Serfontein) 

Developing capacity in animal welfare in Southern 
Africa through an OIE-sponsored twinning 

programme 
(Quixi Sonntag) 

Hospital Acquired Infections in South Africa 
(Maryke Henton) 

15h30 – 15h45 Mid-afternoon refreshments in the Senate Foyer 

Venue SENATE I-II FABIA I FABIA II JULIA 

Stream Business Other 

Not in use 

Antimicrobials 

S3.3a 
15h55 – 16h35 

Protecting South African employers 
(TJ van der Merwe) 

Veterinary services in economically disadvantaged 
areas: Social entrepreneurship as a solution to a 

lack of funding 
(Tatenda Mushangwe) 

Implications of microbial biofilms in the Veterinary 
Sciences 

(Robin D. Kirkpatrick) 

17h00 CLOSE OF CONGRESS 
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LIST OF SPEAKERS 

 

Alphabetical List Topic  Page 
Abatzidis, Mats Value your Values 11 

Abatzidis, Mats Rules for Values 18 

Abatzidis, Mats The Six Human Needs 24 

Abatzidis, Mats Burnout or Compassion Fatigue 32 

Atkinson, Brogan The approach to the Blue Patient 36 
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Botha, Ockert Doxycycline - So Much more than Ehrlichia treatment 55 
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107 
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121 
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124 
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127 

De Decker, Steven Non-infectious inflammatory central nervous system disease: steroid responsive meningitis 
and meningoencephalitis of unknown aetiology 

130 

De Decker, Steven  It’s not always spinal: how to recognise acute neuromuscular disease 132 

De Decker, Steven How to approach vestibular disease in practice 135 

De Decker, Steven Movement disorders:  
why is it clinically relevant? 

137 

De Decker, Steven Cervical spondylomyelopathy  
(‘wobbler syndrome’) in dogs 

139 

De Decker, Steven Tips and pitfalls of spinal radiographs 141 

Du Preez, Kelly A Practitioners Guide to Avian Haematology and Clinical Biochemistry 144 

Du Preez, Kelly Getting the Most out of Reptilian Haematology and Clinical Biochemistry 148 

Du Preez, Riaan The Future of the Veterinary Profession in the 4th Industrial Revolution 153 

Engelbrecht, Monique Antimicrobial Stewardship: Canine and Feline Urinary Tract Infections 161 

Friedlein, Ryan Nasal cavity neoplasia in dogs and cats: Incorporating MRI findings and case studies 165 

Goddard, Amelia Acute traumatic coagulopathy 169 

Goddard, Amelia Disseminated intravascular coagulation 173 

Grantham, Tanya The Value of Canine Physical Rehabilitation in Practice 178 

Grantham, Tanya The Role of Physical Rehabilitation in the Management of Juvenile Canine Hip Dysplasia 181 

Grantham, Tanya Physical Rehabilitation and the Medical Management of Intervertebral Disc Disease in Dogs 194 

Hartwigsen, Roselle The Five Elements of our pets  209 

Harman, Michelle Nutritional Management of Canine Osteoarthritis: Royal Canin C2P+ 217 
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276 

Le Roux, Liza Simparica 277 
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Liversage, Sarah Planning an effective desensitisation and counterconditioning (DSCC) programme 282 
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VALUE YOUR VALUES 
 

Dr Mats Abatzidis 
New Insights Certified VIP Life Coach 
Founder of Influential Life Coaching 

Published Author of book entitled “Life outside your comfort zone. Better and beyond all expectations”. 
BSc (Phys & Micro; PUCHE), BVSc (UP) 

Technical Specialist - Companion Animals 
                                                MSD Animal Health South Africa, 20 Spartan Road, Spartan 
 
Very simply, values are those things that mean the most to us as individuals. They are emotions, personal beliefs 
and behaviours that we hold as most dear to us. 
 
Your mind-set, performance, likes, dislikes and even goals are based on your values. Values dictate your choice in 
clothing, the TV programmes and movies you enjoy, and if, when and whom you will marry, and even whether you 
will have children. Your values will determine your response to any given situation. Values drive our decisions and 
judgements. Our perceptions of what is right and wrong, good and bad derive from whether something is aligned 
with our values or not. 
 
Different people have different values. There is no master plan for right and wrong, good and bad. Your values are 
your individual creation based on your life’s experiences, what you have been taught and what you have adopted 
as your own thoughts, ideas and beliefs. Look at history and countries that have experienced conflict with each 
other and you will find incongruence between their collective values. Differences in values make people 
incompatible and can lead to wars, such as those in Vietnam or Afghanistan and Iraq. On a more personal level, you 
will find that you like people who support or share your values and dislike people who don’t. Every person has his 
or her own unique appreciation of what values are most appropriate for them and being different to your own does 
not necessarily make them good or bad. It simply makes us unique. 
 
Below is a long, albeit incomplete, list of values. Mark all the values that appeal to you within five minutes. The 
reason for setting this short time limit is so that you only access your subconscious mind and select the values that 
are true for you – if you want to gain real value from this, please do not take longer! If the words don’t mean much 
to you, they are not a value for you. Here we go: 
 
Ability, abundance, acceptance, accomplishment, achievement, acknowledgement, adaptability, adequacy, 
adventure, affection, affluence, ambition, appreciation, approachability, artfulness, articulacy, assertiveness, 
attentiveness, attractiveness, audacity, availability, awareness, balance, beauty, belongingness, benevolence, 
blissfulness, bravery, brilliance, calmness, camaraderie, candour, certainty, charity, charm, cheerfulness, clarity, 
class, closeness, cognizance, comfort, commitment, compassion, competence, composure, confidence, connection, 
consciousness, consistency, contentment, contribution, control, conviction, cordiality, correctness, courage, 
courtesy, creativity, credibility, curiosity, decisiveness, dependability, desire, determination, devotion, dignity, 
diligence, diplomacy, direction, discretion, discipline, diversity, drive, duty, dynamism, eagerness, education, 
effectiveness, efficiency, elegance, empathy, encouragement, endurance, energy, enjoyment, enlightenment, 
enthusiasm, excellence, experience, expertise, extravagance, fairness, faith, fame, fidelity, finesse, fitness, flexibility, 
focus, fortitude, frankness, freedom, friendliness, fun, generosity, grace, gratitude, gregariousness, growth, 
guidance, happiness, harmony, health, helpfulness, honesty, honour, hope, hospitality, humility, humour, 
imagination, impact, independence, ingenuity, insightfulness, inspiration, instinctiveness, integrity, intelligence, 
intuition, joy, justice, kindness, knowledge, leadership, learning, liberty, logic, longevity, love, loyalty, mastery, 
maturity, moderation, modesty, motivation, neatness, obedience, open-mindedness, optimism, opulence, order, 
organization, originality, passion, peace, perfection, perseverance, persistence, persuasiveness, philanthropy, 
pleasure, poise, popularity, practicality, precision, presence, privacy, proactivity, proficiency, professionalism, 
prosperity, prudence, punctuality, purity, qualification, realism, readiness, reason, recognition, recreation, 
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refinement, relaxation, reliability, resilience, resolution, resolve, resourcefulness, respect, restfulness, restraint, 
reverence, satisfaction, security, self-control, selflessness, self-realization, self-reliance, sensitivity, sensuality, 
serenity, service, sexuality, sharing, significance, simplicity, sincerity, skilfulness, sophistication, solitude, soundness, 
speed, spirituality, spontaneity, stability, strength, structure, success, sufficiency, support, supremacy, sympathy, 
synergy, tactfulness, teamwork, temperance, thankfulness, thoroughness, thoughtfulness, thrift, tidiness, 
timeliness, traditionalism, tranquillity, trust, truth, understanding, uniqueness, unity, usefulness, utility, valour, 
variety,  victory, vigour, virtue, vision, vitality, warmth, wealth, wholesomeness, winning, wisdom, worthiness, zest. 
 
When I first did this exercise, I chose 83 values to start with. 
 
Next, I want you to add any values that are important to you which are missing from the list. 
 
Now, remove all duplicates; for example, “Thankfulness” and “Gratitude” are essentially the same – choose the 
one that resonates within you the most. 
 
The final step is the hardest: out of the list, pick your top five values. 
 
One of the important considerations in this exercise is what is known as “false values”. 
 
The truth is that most people have spent little, if any, time identifying their personal values. A further complication 
I find with my clients is that the values they list at first are sometimes not their true values at all. When this happens, 
we need to spend time together, carefully examining the meaning of each one, using the most appropriate 
terminology, matching it to their current situation – behaviour, activity and status quo are often quite revealing; 
for example, adventure addicts are far less likely to have certainty as one of their core values – as well as 
differentiating their true values from values they wish they had. For instance, if you are chronically obese, you 
cannot have fitness as a priority value; rather, this is a value you want, or an aspirational value. Our past activity 
has resulted in our current situation guided by our value systems. Actions that are not aligned with our values cause 
conflict, either on a conscious or subconscious level, and manifest as discomfort; this disconnect is also referred to 
as “cognitive dissonance”. 
 
How do you make sure that the five top values you have chosen are not false values? Simple. Question each one 
individually. 
 

• Is this value reflected in what you say and do daily? 
• Describe and expand on your chosen value by finding three synonyms for it. 
• Which of the four words do you feel most comfortable with? 
• Is the chosen word the same as the original? 
• Why is that value important to you? 

 
Example of a misinterpreted value: 
Wealth is one of my top values. 
Is this value reflected in what you say and do daily? No. I am slowly improving but I am not rich. 
Describe and expand on your chosen value by finding three synonyms for it. Prosperity, riches and abundance. 
Which of the four words do you feel most comfortable with? Prosperity. 
Why is that value important to you? It is vital that I continue to grow my income and improve my current 
circumstances. 
 
Example of an aspirational value: 
John has been an order clerk for the same company for twenty years. He is single, lives with his parents and has 
never travelled out of the country. 
Adventure is my most important value. 
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Is this value reflected in what you say and do daily? No. I have never travelled out of the country and I wish I could 
visit some of the exotic places I see on TV. 
Describe your chosen value by finding three synonyms for it. Quest, exploration, escapade. 
Which of the four words do you feel most comfortable with? None, really. 
Why is that value important to you? Not applicable here. 
Adventure and travelling could be a goal, or a value for John to aspire to if that's really what he wants, but by what 
we know of his background, it doesn't appear that adventure is a guiding value for him right now. 
 
Now that you can distinguish between false and true values, you can answer the following question for each of your 
eight life areas: “What is most important to you for the health of this life area?” For example, you could answer: 
“fitness, energy and strength”. Do the same for the family and friends, spirituality, personal development, partner, 
money, emotional, and vocation life areas, as in the sample below: 
 

Life area Value 1 Value 2 Value 3 Value 4 Value 5 

Health Fitness Energy Strength   

Family and friends Loyalty Trust Reliability Honesty Synergy 

Spirituality Consciousness Self-

realisation 

Guidance Faith Growth 

Personal 

development 

Confidence Growth Wealth Recognition  

Partner Honesty Loyalty Warmth Love Trust 

Money Wealth Growth Sustainability Philanthropy Independence 

Emotional Confidence Security Optimism   

Vocation Growth Recognition Wealth Leadership  

 
A number of values are repeated in the above sample. Growth, for instance, is important in four life areas: vocation, 
money, personal development and spirituality. The repeatability confirms the validity of that value in your life. 
Looking at the overlaps indicated by the numbers in the brackets ahead, the values outlined are growth (4), wealth 
(3), loyalty (2), honesty (2), confidence (2) and trust (2). The life areas with the most repeated values are family and 
friends, and partner (loyalty, trust and honesty), as well as personal development (confidence, growth and wealth).  
 
In the completed example, the six values identified are most strongly linked to three life areas. Take note: Even 
though personal development may seem to be in order in your life, it may remain a priority as in this example 
because of the values we have identified. If we choose not to work on personal development in this case, it could 
result in a lack of fulfilment, because your core values are not being met. 
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Now use the empty table below to fill in your own values: 

Life area Value 1 Value 2 Value 3 Value 4 Value 5 

Health      

Family and friends      

Spirituality      

Personal 

development 

     

Partner      

Money      

Emotional      

Vocation      

 
Which of your values are repeated and how many times each? 
 
Your top five values should be mentioned at least once each somewhere in the completed table. Use highlighters 
and have one colour represent each repeated value. In other words, for five repeated values you would have five 
different colours populating the table. 
 
Do the top five most repeated values in the exercise you have just completed match the top five values you chose 
from the values list in the previous exercise? 
 
Even if you have only three out of the five you initially identified, you have done a great job. 
 
Now take the strongly overlapping values you have highlighted and look at which three life areas are most 
represented. The random example shown before indicated family and friends, partner, and personal development. 
 
The Life Wheel 
So many people prefer to wait for the beginning of the year before reassessing their life; it is often perceived as a 
new beginning, inspiring many of us to set New Year’s resolutions, new goals and perhaps even acknowledge or 
reprioritise previous aspirations. Yet we have so many responsibilities, from work, family, and home to social 
obligations, that it’s almost always possible for us to do a better job, and starting right now, rather than waiting for 
January, can only bring positive change. 
 
Start by asking yourself these questions: 

• Why do I need to change? 
• How do I choose the direction in which to start moving? 
• How do I prioritise the various aspects of my life? 
• How do I know that this is the right decision? 
• Am I missing something out? 
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I would like to share a simple yet powerful tool with you that will give you an immediate and tangible overview 
of the status of your own life. It is called the Life Wheel. 
 

 
 
The Life Wheel can be divided in as many equal segments as you like, commonly between eight and fourteen. I 
prefer the simpler version of eight segments. Each segment represents a life area, which you must rate on a scale 
of 0 to 10, where 0 is “non-existent” or “worst-case scenario” (middle of the circle) and 10 is “perfection” or “best-
case scenario” (outer edge of the circle). Before placing your rating for each life area along the dividing lines, please 
look at the brief explanations below. That way, you are conscious of what exactly is been rated. 
 

• Social circle: Your family and friends, excluding your spouse. 

• Consciousness: Your sense of awareness, religious beliefs, place within the world/universe, spirituality and 

your purpose. 

• Finances: Money goals and objectives that are either personal or professional in nature. Think about your 

relationship with money or your perception of money and wealth. 

• Personal growth: A lifelong assessment of your skills, qualities and opportunities to maximise your 

potential. Personal development leading to a higher quality of life. 

• Fitness: Developing and maintaining physical wellbeing, including weight loss and managing chronic 

disease. 

• Partner: Your relationship with your spouse. This is one that cannot be neglected. 

• Profession: Your vocation or job. We spend a large percentage of our time working in our chosen profession 

and contentment – or lack thereof – in this life area has a massive impact on our lives. 

• Emotional: This life area includes emotional intelligence, beliefs and personal values, as well as the thought 

processes that either work for us or sabotage us. 

 
Once all the ratings have been marked on the diagram and the points have been joined, you will have a diagram 
like the one that follows shortly.  
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The purpose of this exercise is to create a snapshot of your life’s status. Imagine for a moment what it would be 
like to travel on such a “wheel”. Now you can start to appreciate, visually and tangibly, with much more accuracy, 
which areas of your life you need to pay closer attention to, to bring about more balance. 
 
The next step will be to go through a simple process that will help you determine which of these life areas would 
be most beneficial to improve. A helpful hint: do not assume that the lowest-scoring life areas need to be improved 
first. This will only benefit you if it is in line with your most important values. Choose what in your heart of hearts 
needs the most improvement. 
 
The benefit of doing this simple, powerful visual exercise speaks volumes about your current status quo: 

• It allows you the opportunity to be well organised and address the areas of your life that require attention 

with confidence, which ultimately increases the chances of achieving your goals. 

• Seeing which areas of your life will benefit from collaborative teamwork and which can be vastly improved 

by simple, sophisticated solutions. 

• Determining why you are different to the next person, but also why you bring so much value to the people 

around you. 

• Identifying where your strengths may lie, as well as where potential opportunities for growth lie. 

• Showcasing your talents with more confidence, making your contributions to society much more tangible 

and noticeable. 

 
I generally recommend that you only work on a maximum of three life areas simultaneously, so that you gain 
versatility of multi-tasking and the opportunity to make a significant impact on the state of your life, without 
overtaxing yourself. The eight life areas discussed are all inter-related and improvement in one often has a positive 
spin-off on one or more of the other life areas. Although you may only be working on one to three life areas now, 
what I often find with the people that I have worked with is that the other life areas organically show various levels 
of improvement as well. 
 
Finally, combining and comparing your results from the Life Wheel exercise and completing the values exercise will 
let you identify which life areas and values are really the most important to you. Having set that foundation will 
give you a fantastic start towards achieving your objectives in life. We can now continue with confidence, knowing 
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that your inner self (values) is in alignment with your life’s vision (the areas you want to focus on as identified in 
the past two chapters). You should already be able to sense the resultant satisfaction, which will create a shift in 
your consciousness. You no longer must wait for things to get better, they are better. You created the better 
circumstances and nobody else. You did it in the time it took you to complete the first two chapters of this book 
and you can do it again whenever you feel it is needed. Mastering this skill will give you the ultimate control you 
wish to have over your life. 
 
References: 

1. Abatzidis S. Life outside your comfort zone. Better and beyond all expectations. 2015 

2. Abatzidis S. Value your values. VetNews Magazine. March 2015. 
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MSD Animal Health South Africa, 20 Spartan Road, Spartan 

 
BACKGROUND 
 
This is a fascinating topic and one of my favourites, which I will start with a scenario and a few questions: 
 
Imagine two people who have just experienced the exact same event. One of them is excited and can’t wait to tell 
everyone, while the other is barely moved by it – it is just a fleeting moment in their day. 
 

• How is it possible that they experience completely different emotions about the event they have just 
experienced? 

• What is it that makes people argue or even fight, be they family members, friends, community groups, 
committees, or nations? 

• What determines what will make you cry? 
• What determines what will bring you the ultimate pleasure? 
• How do you know if you are good at something? 
• How do you know if you have failed or succeeded at something? 
• How do you know whether you deserve something or not? 

 
There is one answer to all these questions, and it applies to all of us. Rules! 
 
Confused? Don’t be. The best way to explain this concept is through a simple exercise: 
 
Write down, very specifically and in detail, what you consider must happen for you to feel loved by another 
person? Brainstorm on a separate sheet of paper and then write down the answers that first come to mind. 
_____________________________________________________________________________________________
_____________________________________________________________________________________________
_____________________________________________________________________________________________
_____________________________________________________________________________________________ 
 
Review your answers and you will find that they all relate to the “rule” you have set yourself for feeling loved. 
 
I am aware of the fact that only you can make you feel anything, but continue with the exercise a little longer to 
uncover a few of your rules. What would someone need to do to make you feel totally disrespected? Brainstorm 
and write down the answers that first come to mind. 
_____________________________________________________________________________________________
_____________________________________________________________________________________________
_____________________________________________________________________________________________ 
 
Once again, reviewing your answers will reveal the “rule” you have set for feeling disrespected or respected. 
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You and I and everyone else, have rules for everything in life. Rules on how to dress at a wedding; how to pack a 
dishwasher; how people should behave when they first meet someone new. We all have rules that we apply 
consciously or subconsciously for everything we experience daily. But why do we have them and what are they for? 
 
It all began when you were a baby. Human babies need more care and attention than any other animal on our 
beautiful planet. Our caretakers spend time with us and protect us while we explore and learn about our 
environment and a lot of our rules come from our parents. Review your answers from the first exercise on what 
you consider must happen for you to feel loved by another person. In all likelihood, you have described the same 
way that your caretakers showed you love or taught you how to show love for them. Similarly, the second exercise 
on feeling disrespected has most likely yielded what your parents taught you about respecting others. Underlying 
the adoption of rules and teachings from others is the fact that we all learn from what brings us pleasure or, more 
importantly, what will helps us avoid painful experiences in any shape or form. In other words, although you 
attempt to copy your parents, because they reward and punish you for certain behaviours, you soon learn that you 
will get more rewards – or more pleasure – if you follow their example. Time passes and as you grow up you 
integrate a system of thinking into your everyday actions as well as your perceptions of other peoples' behaviour. 
The latter is the foundation of the system of rules that govern your life, which is what determines how you will find 
pleasure and avoid pain. 
 
A word of caution is necessary here: Sometimes, my clients can be overwhelmed by the realisation that they have 
literally thousands of rules for all aspects of their lives. In the pages that follow, we will focus on the rules of your 
top five attractive and repellent values only and improve them to fast-track your way to making your goals a reality. 
 
The most exciting aspect of this section for me is the fact that you're about to be introduced to a fool-proof way to 
ensure you feel good all the time if you so desire – and who wouldn't? If you master this skill and apply it in your 
everyday life, you will have the key to your success and abundance. 
 
The first step to understanding rules is the realisation that some of your rules are serving you and your purpose 
well, while others are not. Once you identify the sabotaging rules in your life and understand how easy it is to 
improve them, their application will most likely relieve you of a massive amount of frustration and stress, allowing 
to feel happier most of the time, if not all the time. Rules are nothing more than beliefs about “what happens if ...” 
and you can also identify them in other peoples’ speech as they are almost always expressed in the form of “if … 
then …” 
 
Examples: 
If you respect me, you will greet me every time you see me. 
If you ask questions about me, then I know that you care about me. 
If you tell me what to do every day, then I’ll feel dominated. 
If I drive a BMW, then I will have made it in life. 
 
We all have our own rules – all the time – for everything that happens in our lives. 
 
I cannot remember ever sitting down and creating my very own perfect rule system, based on reliable information, 
facts and a thorough decision-making process. I am making the assumption that you haven’t done that either. This 
article will give you the chance to do just that, as well as teach you how you can work out for yourself how to feel 
good about yourself and your abilities, all the time! 
 
Whenever people use universal qualifiers such as always and never, they are setting themselves up to feel bad 
or dissatisfied. 
 
Review your rules for your top three values you have chosen. If you have used the words “always” and “never”, you 
have set yourself an unrealistic rule, making it difficult for yourself to feel good and setting yourself up for failure 
in the future. It is time to wake up and smell the proverbial coffee. You are inadvertently sabotaging yourself and 
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your future success. With a few well-chosen words you can change such inhibiting rules so that you feel good far 
more often than ever before. 
 
The more rules you come up with, the better for you, as it will help you gain a more complete understanding of the 
process of applying your rules, which also means that you will begin to better understand the painful nature of your 
own rules that don't serve you well. 
 
Sometimes conducting self-evaluations allows you to own your outcomes and here is your very own opportunity. 
You are about to score yourself on how easy or difficult you have made it to feel good, having been given the tools 
to uncover the rules for feeling your top three master values. 
 

• Are your rules soul-destroying and ridiculous? 

• Is it easy or difficult for you to feel good? 

• Are your rules holding you back from the life you want to lead? 

Review the rules you wrote down earlier. Now rank, from 1 to 10 how easy you have made it to feel your highest 
value every day (1 being most difficult and 10 being easiest). 
 

Value 1 ①②③④⑤⑥⑦⑧⑨⑩ 

Value 2 ①②③④⑤⑥⑦⑧⑨⑩ 

Value 3 ①②③④⑤⑥⑦⑧⑨⑩ 
 
Now that we have discovered your rules for feeling good, I would like to help you determine how easily you have 
set things up for yourself to feel bad. In the same way that we have rules for feeling good, we also have rules for 
what has to happen for us to feel bad.  
 
Every one of us has a recipe for feeling bad, rejected, angry, hurt, lonely, sad, sensitive, unloved, scared. It sounds 
very negative at the outset to be looking at repellent values like these and your rules for feeling bad, but once we 
know what they are, we can also determine whether they help or hinder you from achieving the results you want 
in life. If not, we can improve them or remove them, which can only be positive. 
 
I know for myself that I can be very hard on myself sometimes about being the person I feel I should be, how to feel 
bad and what is the right thing to do. I have no doubt in my mind that you have your own rules about those things 
too. According to literature, the average person has 70 000 thoughts per day, and if you are in a negative frame of 
mind, most of those thoughts will probably be detrimental to you. Don't expect to uncover all the rules in your head 
straight away. It is far more realistic and rewarding to start the process of building your awareness about your most 
commonly experienced negative emotions and the rules that you associate with them first. Transcribe your top 
three repellent values from your list in the space below: 
 
Top three repellent values 
1. _______________________________________ 
2. _______________________________________ 
3. _______________________________________ 
Examples: rejection, anger, hurt 
 
Now, write down your rules for what would need to happen for you to feel each value.  
 
How easy have you made it for yourself to feel bad? Are you gasping at disbelief at what you are doing to yourself? 
 
Before you start beating yourself up, realise that most of these rules you have written down for yourself were set 
up subconsciously or were adopted without any deliberation. The good news is that you can easily change these 
rules so that it will become really difficult for you to feel bad in the future. The more rules you come up with, the 



 

  
 

10th SA Veterinary & Paraveterinary Congress 

21      

better for you as it will aid you in getting a more complete understanding of the process of applying your rules, 
which also means that you will begin to better understand the painful nature of your own rules that don't serve 
you well. 
 
The next step is to score yourself on how easy or hard you have made it to feel bad, having been given the tools to 
uncover the rules for feeling your top three repellent values. 
 

• Have you ever purposely worked out what would have to happen for you to feel bad? 

• What are the nature and implications of the rules you have set? 

• Is it easy or difficult for you to feel bad? 

• Are your rules holding you back from the life you want to lead? 

 
Review the rules you wrote down earlier for your repellent values one, two and three. Now rank, from 1 to 10, how 
easy you have made it to feel the values you want to avoid the most every day (1 being most difficult and 10 being 
easiest). 
 

Value 1 ①②③④⑤⑥⑦⑧⑨⑩ 

Value 2 ①②③④⑤⑥⑦⑧⑨⑩ 

Value 3 ①②③④⑤⑥⑦⑧⑨⑩ 

• Are you amazed by how easily you have set yourself up for disappointment in life? 

• Are you amazed by how easy it is to change that and set yourself up for success instead? 

Setting yourself up for success instead 
One of my main reasons for writing this article has been to offer you motivation, inspiration, help, support and 
ideas for the future. Setting up the rules for your attractive values and repellent values will be the best example of 
great ideas for the future. 
 
Perhaps today will be the first time you sit down and write out your rules for the way you want things to work in 
your favour. 

• What would it mean to you, if you could redesign your life? 

• How would set things up? 

• What rules would you put in place for yourself? 

Unleash the power of your mind! 
 
Start by writing down your top three attractive values and then start creating your great new rules for experiencing 
the feelings or emotions associated with these values. The guidelines for setting great new rules are as follows: 
 

• The rules must make it easy for you to feel your values. 
• You must recognise that it is your own responsibility to make yourself feel good with your new set of rules. 
• Any new rule should be expressed by you in this form: 

 
Any time I ... 
 
Examples: 
Anytime I... 

• Think of my family I feel love. 

• Spend time with my family I feel love. 

• Speak to a family member I feel love. 

• Think of helping someone I feel I’m making a difference. 
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• Make someone smile I feel I’m making a difference. 

• Help someone I feel I’m making a difference. 

• Speak to someone I feel I’m making a difference. 

• Listen to someone I feel l’ m making a difference. 

Exercise: 
Write down your top three attractive values that you would like to feel: 
1. ______________________________ 
2. ______________________________ 
3. ______________________________ 

• What would you like to do that will make you feel these feelings? 

• What would make it easy for you to feel these preferred feelings? 

• How could you make it even easier for yourself? 

This is an exciting and fun way to feel good while creating the life you truly want at the same time. Your life is your 
destiny and this is your time to create new values and rules that will change your life for the better. The tools 
provided in this book can be used at any time to create a more exciting and rewarding life path for yourself. 
 
Now for each one of your top three attractive values, write out your new rule for how and when you will allow 
yourself to feel it. Start with “Any time I ...” (refer to the examples I provided earlier for help). 
1. _____________________________________________________________ 
_____________________________________________________________ 
2. _____________________________________________________________ 
_____________________________________________________________ 
3. _____________________________________________________________ 
_____________________________________________________________ 
 
How easy have you made it to feel GREAT about yourself (1 being most difficult and 10 being easiest)? 

Value 1 ①②③④⑤⑥⑦⑧⑨⑩ 

Value 2 ①②③④⑤⑥⑦⑧⑨⑩ 

Value 3 ①②③④⑤⑥⑦⑧⑨⑩ 
 
Finally consider your top three repellent values and empower yourself by creating great new rules for avoiding the 
feelings or emotions associated with these values. The guidelines for setting great new rules are as follows: 

• The rules must make it difficult for you to feel your values. 
• You must recognise that it is your own responsibility to make yourself feel good with your new set of rules. 
• Any new rule should be expressed by you in this form: 

 
When I ... or Only if I … 
 
Examples: 
When I ... (Only if I ...) 

• Only if I think the problem is impossible to fix will I feel frustration. 
• Only if I choose to feel frustrated will I feel frustrated. 
• Only if I feel threatened will I feel stressed. 
• Only if my family is threatened will I feel stressed. 
• Only if my dearest friends are threatened will I feel stressed. 
• Only if I see my kids crying for more than three hours will I feel stressed. 
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Exercise: 
Write down your top three repellent values that you would like to avoid: 
1. ______________________________ 
2. ______________________________ 
3. ______________________________ 

• What would you like to do that will ensure that you don’t feel this feeling? 

• What would you like to avoid doing that you could link to this feeling? 

• What would make it really difficult for you to feel this value? 

• How could you make that even harder? 

Now for each one of your top three repellent values, write out your new rule for how and when you will allow 
yourself to feel it. Start with “When I …” or “Only if I ...” (refer to the examples I provided earlier for help). 
 
1. _______________________________________________________ 
_______________________________________________________ 
2. _______________________________________________________ 
_______________________________________________________ 
3. _______________________________________________________ 
 
How difficult is it for you to feel these values (1 being most difficult and 10 being easiest)? 
 

Value 1 ①②③④⑤⑥⑦⑧⑨⑩ 

Value 2 ①②③④⑤⑥⑦⑧⑨⑩ 

Value 3 ①②③④⑤⑥⑦⑧⑨⑩ 
 
You are about to experience a feeling of empowerment that will come from having completed this exercise. It 
started while you were thinking creatively about your new rules. You will also feel confident about your future, a 
sense of freedom from your repellent values and a sense of certainty that you will reach your desired goals. 
 
References: 

• Abatzidis S. Life outside your comfort zone. Better and beyond all expectations. 2015 
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Are you still looking outside of yourself to find fulfilment? 

If you are not sure, this article I will help you understand yourself a lot more. That is, understand yourself as a 

human being. So, what happens once you have achieved your goals? Is this it? 

In my experience, when this happens, it is indicative of an attempt to find fulfilment in the external world, rather 

than within. 

OUR BASIC NEEDS AS HUMAN BEINGS 

Whether we choose to admit it or not, you and I do everything we do for emotional reasons. At some level you are 

choosing to do what you do because you believe it will make you feel good about yourself. This has been happening 

throughout your life and your behaviours are derived from the associations you have with pain and pleasure. Your 

values and beliefs shape your behaviours too. In as much as we are different because of our experiences, values 

and beliefs, we are also all human beings with core needs. That is why you experience problems and challenges in 

your life that are much the same as other people around you. Regardless of nationality, culture and origins, the 

problems faced are amazingly similar. The bad news is that our obstacles are not only derived from our values and 

beliefs, but also from a more general all-encompassing source that we all share. The good news is we all share it. 

So what is it? 

Our Six Human Needs. Everything we do in life we do to meet one of the following Six Human Needs: 

1. The need for CERTAINTY 

2. The need for VARIETY 

3. The need for SIGNIFICANCE 

4. The need for LOVE AND CONNECTION 

5. The need for GROWTH 

6. The need for CONTRIBUTION 

At a very fundamental level, we all share the same needs. These are not wants, but absolute needs. 

CERTAINTY 

Your need for certainty represents a fundamental requirement for your survival. Whenever you lack certainty in 

your life, you will experience problems until proven otherwise. Due to the crucial nature of this need, your brain 

will constantly direct you to do anything you can to get this need met, which may entail any class behaviour, be it 

One, Two, Three or Four. In life, your ability to succeed will be partially determined by your ability to cope with 

uncertainty in various situations. The way you seek certainty can vary: 
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You might use food. Uncertainty will stimulate you to eat something, which may relax comfort you. That’s why they 

call it comfort food. That’s a survival mechanism kicking in, where your body tells your brain to start stocking up 

ahead of tough times. 

You might be different and fulfil your need for certainty by always having enough money in the bank. Financial 

security may be your comfort zone. The problem with this is that people with plenty of money deal with different 

uncertainties like having to invest their money wisely before the taxman takes their money, or you fear getting 

sued, or you start to fear economic upsets and downward turns in the market. 

Do you clean up by sorting out your home or working desk? You might have a very important task at hand and you 

start by rearranging your desk. I know I have done this one before. Having my desk under control somehow made 

me feel in control of my studies when I was a student. 

Have you ever being called a control freak? You might get certainty by trying to control everything around you, be 

it events, people or things, to avoid becoming overwhelmed. You are not a bad person, but you are simply trying 

to stay in control the only way you know how. 

Negative labelling of self is one other way of manifesting the need to fulfil your need for certainty. For instance, 

you purposefully avoid doing something, rather than risk the uncertainty of not knowing why you keep avoiding it 

and you label yourself as a procrastinator. A similar example is seen with people who go to well-meaning doctors 

with emotional problems and the doctor uses a label to describe their condition. For example, “The doctor says I’m 

bipolar”. Now that they have a label for what they’re experiencing, they can feel a sense of certainty about why 

they are like they are. 

Routine is a common source of certainty. You might feel that doing the same thing every day at the same time 

provides you with predictability and comfort of simply knowing what is coming next. The drawback of this is that 

life brings about changes which will challenge your status quo. A classic example of this in the business world occurs 

in businesses that lack innovation and stagnate in the market place, allowing their competitors to develop ahead 

of them. In certain cases, it is so severe that these organisations go completely out of business. 

Stable relationships can provide some certainty; relationships by nature are also dynamic, ever-changing and 

developing, which means they can also be challenging at times. It’s about how you grow with them through the 

peaks and troughs. 

Now imagine for a second what will happen when you have mastered everything and you feel totally certain, 

knowing exactly what will happen, when it will happen and nothing is a surprise for you anymore. You guessed it… 

boredom. 

VARIETY 

We have established that too much certainty means you will get bored. At that point, you will experience the need 

for variety, uncertainty, surprise or diversification. Nature has this amazing ability to set things up this way, ensuring 

that we keep growing. 

A personal example of one such short-lived experience in my life occurred when I was sent for psychometric 

evaluations following an introductory interview with a potential employer. The exercise required that I figure out 

the rules to a card game, by simply having someone deal cards at me based on two standards responses. “Yes” or 

“No”. The dealing began and I felt challenged immediately. After a few minutes of experimenting with my answers 

I felt totally certain and in control of the game. There was no longer a challenge and I got bored. So, I decided to 

mix up my answers to make it more exciting. The facilitator recognised this and we had a brief laugh about it 

afterwards. 
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Now let’s apply the above example and take a quick look at the need for certainty in relationships, as this is 

something that crops up regularly. When you enter into a relationship, it’s quite likely that you will prioritise one 

or more of the following needs: 

• Certainty that the other person will love you. 

• Certainty that the other person will be there for you. 

• Certainty that the other person won’t hurt you. 

Once you are sure that these needs are being met and you feel a level of certainty in this regard, what then? Well, 

here are four common ways people act to create some uncertainty in their relationships: 

• Become workaholics and avoid spending much time with their partners. 

• Deliberately start arguments or fights. 

• Have affairs. 

• Leave and look for new relationships. 

A common scenario: Stephen meets a partner who he finds to be totally outgoing, fun and unpredictable, fulfilling 

his need for a crazy life that is fun all the time. They hit it off and it is all going great until Stephen’s need for certainty 

kicks in. He suddenly feels overwhelmed and craves feeling more secure and comfortable. The relationship ends 

and Stephen finds a nice quiet partner who is reserved, predictable and sedate. Both parties know what is going to 

happen when they get together, and things go great, until one day Stephen realises that he is bored! His natural 

instinct kicks in, breaks up the relationship and begins to seek for a crazy, ‘off-the-wall’ partner again. This cycle 

then continues and repeats itself. 

When your need for variety is satisfied you become overwhelmed and start looking for ways to get some certainty 

back in your life. The challenge here is to understand that, even though you may have very high family and 

relationship values, if your needs aren’t being met, you’ll do what it takes to address that, even if it means violating 

your values and risking the integrity of the relationships involved. 

People will violate their values to meet their needs. 

SIGNIFICANCE 

The need for Significance is really a need to feel important, needed, different or unique and to feel a sense of 

meaning. Remember, this is a fundamental need that we all have and has nothing to do with being arrogant. We 

all experience the need to feel significant. It starts from the day we begin competing with our siblings for attention. 

On a more basic level at a very young age, attention meant food, warmth and protection, representing survival. If 

we apply the same principle to the animal kingdom, if one isn’t noticed, one dies. How’s that for a motivating factor? 

You only have to look at children to see some of the unique ways that they come up with to gain recognition and 

attention within the family dynamic. Some children are brilliant at sports, others at drama, while others remain 

introverted and invariably there are the loudest and most demanding of children. 

What was your choice? 

Is it still true for you with in your family dynamic today? 

There have been many who choose to feel significant by succeeding financially and carrying out things that make 

them feel important. The more money they have, the more significant they feel. On the other hand, spiritual people 

are inclined to feel that that is a shallow form of feeling significant and they choose to make a connection with a 

higher power of their choice as the way to feel significant. 

Your classic ‘Type A’ personalities feel the need to be significant and use achievements to accomplish this. When 

people commit crimes, or attempt emotional blackmail, this is often a sign that they are crying out to feel significant. 
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Examples of ways people seek to feel significant: 

• Addiction to crises: Some people love to tell others how miserable they feel and how they are suffering all 

the time. “...this happened, then that happened... and can you believe this happened to me as well – oh 

but have you ever heard of anybody having as much bad luck as me?” Perhaps this is a method of trying to 

convince themselves that they are important and special. 

• Hypochondriacs (always sick): These people love telling you that they are ‘fine’ except for “...my knees... 

my back... my nerves...”, and they can then feel more significant when 

• you ask them how they are feeling. It has been shown that some people will voluntarily get involved in 

accidents so they can get the sympathy they crave, as a means to feel significant. 

• Criticising others: I remember growing up as a child and meeting so many adults that truly dislike successful 

people and believed that they were successful at the expense of others, because it made them feel less 

significant. They loved picking holes in the character of others. Gossiping is a variation on this. 

• Using violence: You better believe you are significant when you have a baseball bat in your hands or you’re 

pointing a gun at someone’s head. Criminals and other people get such a rush from that position of power. 

• High achievers: The top performers in any fields are those who have the most associations with ‘being the 

best and excelling’ as their way to achieve significance. I once had a colleague who felt so insignificant 

within the company that overachieving was the only way to counteract it. Constantly trying harder to 

achieve. Think about how sustainable that would be. 

The most important message I want you to take away is that you need to identify your behaviours for what they 

are and that way understand yourself better. Interestingly, if you try and demand significance you will rarely get it. 

Demanding significance is your ego at work. People who demand significance do so because they want to feel good 

about themselves and want other people to acknowledge them without them appearing vulnerable. 

Now look at the proverbial coin from the other side. 

• What happens when you are as significant as you want to be (if there is such a thing)? 

• What happens when you truly are differentiated from the pack? 

• What happens when you are so unique that you no longer fit in? 

You feel lonely, separated and distanced from others. You feel a lack of closeness and connection. You feel a need 

for love and connection. 

LOVE AND CONNECTION 

We know from documentaries about famous people from top executives to actors, artists and diplomats, that one 

of the major challenges they face is feeling too unique. They feel lonely and isolated. Here is the paradox: Too much 

uniqueness feels bad. 

This is where the fourth human need, love and connection, comes in. This is the last of the base survival needs. We 

all need to connect with others. This is why we are so attracted to groups. It satisfies our need for connection. 

Overachievers and achievers experience loneliness and lack of fulfilment a lot, because it is their uniqueness that 

makes them stand out. Yet most societies covet and reward conformity, which is an interesting paradox. 

Examples of ways you can achieve a sense of love and connection: 

• Violence and force: Holding a gun to someone’s head, you get instant connection and of course, 

tremendous significance. 

• Creating sympathy: Having people feeling sorry for you creates a feeling of love and connection from that 

sympathy. That’s another reason people get sick often. 
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• Joining a group: A group such as a gang, a club, a workplace team or political party provides a forum for 

communicating with and finding love and connection with others. 

• Sexuality and sensuality offers a great way to feel a connection with another person. 

• Spirituality and connecting with your inner self, a higher power or nature is another way. 

• ‘People-watching’ on the bus, in a cafe, at the beach or in a park is perhaps an attempt to feel connected 

with others. 

• Pets are also a great way to feel connectedness. The late Michael Jackson had just about every animal on 

the face of the earth and he was, arguably, one of the most unique people on earth. Coincidence? Maybe 

or maybe not. Pets are a great way to feel connected and, for the elderly who don’t get much company or 

get out very often, they can literally be lifesavers. I have seen this in my clients in veterinary private practice 

as well as my own mother. 

Yet again though, love and connection is a paradox. Imagine being in a relationship where, in the beginning, you 

just can’t get enough of your partner and your partner of you. You spend every moment with each other until, 

eventually, you live and breathe each other. Then one day you wake up and people are saying: “You guys are so 

alike!” Then you think, “If I am you and you are me, then who am I really?” And you start to panic. “I need my space. 

You’re suffocating me!” Some couples separate. Then, one day, to your dismay, you find yourself saying, “Oh no, 

I’m all alone. I want a partner.” The paradox of life! 

GROWTH AND CONTRIBUTION 

The need to grow as a person and the need to contribute are borne out of the human desire to feel fulfilment at 

the deepest level. When was the last time you felt totally and deeply fulfilled? 

Whatever your answer may be, at that time, you were either growing or contributing or both. In order for that to 

take place, you must generally have your other four needs (certainty, variety, significance, love and connection) 

met first. 

For instance, growing and giving back to others is not usually a high priority if you are uncertain if you will eat 

tonight. However, if you are in a strong and supported position, your ability to make a contribution is much greater. 

It isn’t always the case that one cannot contribute greatly without one’s base needs being fully met. Some leaders 

live without certainty and still contribute greatly, such as think Mahatma Gandhi or Nelson Mandela. Generally, 

though, it is 

very difficult to create meaningful ideas when one is in a state of great uncertainty, feeling insignificant or 

experiencing no love and connection. 

• Growth is essential to life: Feeling totally at peace, entails growing and giving back. There is a rule in nature 

that says if something is not growing, it’s dying. 

• Growth and Contribution builds your happiness: Everything in this world serves some purpose including 

each and every one of us, whether we are consciously aware of that purpose or not. I choose to believe 

that unless you live in accordance with your innate purpose, you will struggle to find a lasting source of true 

happiness. Therefore, any time you let fear or doubt prevent or detract you from living fully in accordance 

with your purpose, you will be far less fulfilled than you were meant to be. Contributing feels good. Helping 

another person can trigger deep levels of spiritual connection. Those who have experienced this will testify 

to the level of joy that can be attained from this. When you give, selflessly, to others you feel great. Perform 

a random act of kindness and you will experience the positive feeling of regular contribution and giving. 

• Growth and Contribution builds the happiness of others: I believe that as humans, our primary purpose is 

to help others. It isn’t just you who benefit from your gift of contribution because you become part of a 

cycle of giving (contribution) and receiving (growth) from which everyone benefits. 

The more needs fulfilled, the more attractive the activity. 
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When one takes part in activities, whether good or bad, that result in one’s needs being met, it is likely that you will 

continue with such behaviour. Basically, the more needs that are fulfilled, the less likely it is that you will refrain 

from the activity or behaviour, unless other ways can be found to meet your needs more easily. This often explains 

why people get involved in antisocial behaviour. Take gangs for example. Gangs are very effective at keeping their 

members because they fulfil the basic human needs that those members have. As a gang member: 

• You have something to believe in and people that you can depend upon to protect you, to tell you how to 

dress, how to behave. (Certainty) 

• Every day produces excitement (sadly, to us law-abiding folks, that often means fights, shootings and 

vandalism). You have the opportunity to test the boundaries of those around you and see if you can extend 

or break them. (Variety) 

• You command the respect (fear) of the rest of the community and some other gangs. You look and act 

differently from everybody else. (Significance) 

• You have the constant attention of other gang members around you and you get to attend gang meetings 

regularly. (Love and Connection) 

• You are likely to learn things about yourself by showing bravado and engaging in challenging experiences 

as a gang member. You get the opportunity to build the membership and reputation of the gang by entering 

into and winning fights with other gangs. (Growth and Contribution) 

Of course, other, far more acceptable, groups flourish in society as well (thankfully). We have church groups, sport 

clubs, local interest groups, youth groups and so on, all of which meet the same basic needs. 

Some groups in society provide opportunities to get one’s higher needs of growth and contribution met, such as a 

religious, community, or workplace groups, but rarely will one specific group satisfy all six of one’s needs at the 

same time. If it does, it is only likely to do so temporarily since the need for variety outside the experiences allowed 

with the group framework often wins over. This explains why gang members often ‘grow up’ and leave their 

neighbourhood gangs when they become older, to experience what it is like to take on responsibilities like a job or 

a family. 

For anyone into marketing there is a very useful spin-off from understanding human needs. When you’re marketing 

a product or service, the more needs that you can meet for your chosen target market, the more attractive a buying 

proposition your product will become. Of course, the primary requirement for any good marketer is to research, 

understand and set out to meet the most important needs of the chosen target market for his or her specific 

product. 

WHY YOU NEED TO UNDERSTAND THE SIX HUMAN NEEDS? 

You will be driven to meet your needs in lots of different ways and you will get good, or not so good, results based 

on how effective the vehicle is that you are using to meet your needs. I also 

want to show you that understanding of your Six Human Needs can help you feel better in any situation. 

Ultimately, understanding that you have needs that drive your daily behaviours as well as that meeting these needs 

through behaviours that are aligned with your values and purpose, is what will bring you true fulfilment in life. 

RANK YOUR NEEDS IN ORDER OF IMPORTANCE 

1. _______________________________ 

2. _______________________________ 

3. _______________________________ 

4. _______________________________ 
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5. _______________________________ 

6. _______________________________ 

Prior to this exercise you would have subconsciously structured your needs in a particular hierarchy. What is 

interesting is that the need that you ranked as the highest is the need you perceive as being most missing from your 

life at this point in time. 

Note that this is a dynamic hierarchy that can and will change over time, depending on what is most important to 

you at any given point in your life. 

EXERCISE 

Think of a specific situation in the past, when you were not having much fun or when things were not going well for 

you. Answer the following questions for yourself: 

• At that time, were you feeling A (your highest ranked need from above)? Yes or No. 

• At that time, were you feeling B (your second highest need)? Yes or No. 

• At that time, were you feeling C (your third highest need)? Yes or No. 

• At that time, were you feeling D (your fourth highest need)? Yes or No. 

• At that time, were you feeling E (your fifth highest need)? Yes or No. 

• At that time, were you feeling F (your sixth highest need)? Yes or No. 

I expect that the majority of your needs were not being met at that time. Can you now appreciate why that was not 

such a great time for you? 

NEXT 

Think of a specific situation in the past, when you were having loads of fun or where things were going really well 

for you. Answer the following questions for yourself: 

• At that time, were you feeling A (your highest ranked need from above)? Yes or No. 

• At that time, were you feeling B (your second highest need)? Yes or No. 

• At that time, were you feeling C (your third highest need)? Yes or No. 

• At that time, were you feeling D (your fourth highest need)? Yes or No. 

• At that time, were you feeling E (your fifth highest need)? Yes or No. 

• At that time, were you feeling F (your sixth highest need)? Yes or No. 

I suspect that this time, the majority of your needs were being met. Can you now appreciate why that was such a 

great time for you? 

LET’S LOOK AT YOUR SITUATION CURRENTLY: 

Think of a specific situation now, in the present, that you are not really enjoying or where things are not going that 

well for you. 

• Currently, are you feeling A (your highest ranked need from above)? Yes or No. 

• Currently, are you feeling B (your second highest need)? Yes or No. 

• Currently, are you feeling C (your third highest need)? Yes or No. 

• Currently, are you feeling D (your fourth highest need)? Yes or No. 

• Currently, are you feeling E (your fifth highest need)? Yes or No. 

• Currently, are you feeling F (your sixth highest need)? Yes or No. 

Once again, I suspect that the majority of your current needs are not being met at this time. Can you see now why 

this situation is not much fun for you? 
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To get more A in your life today, what will you need to do? 

Whatever your answer is, add it to your list of action steps for your goals. 

Now do the same for all the other needs you are not currently having met. 

You can use this technique any time you are feeling out of sorts. This will empower you to identify exactly what you 

need to do to feel good. 

REFERENCES: 

1. Abatzidis S. Life outside your comfort zone. Better and beyond all expectations. 2015 
2. Abatzidis S. Value your values. VetNews Magazine. February - September 2016. 
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BURNOUT SYNDROME (BOS) 

Burnout is a term that I have personally seen a lot of people casually refer to in their daily formal and informal 

conversations. I am not certain that most people truly understand what this syndrome involves and how they can 

prevent it, identify it or resolve it. Burnout is a psychological concept for the experience of long-term exhaustion 

and diminished interest (depersonalization) especially in work environment. 

Burnout usually occurs because of a period of expending too much effort at work while having too little recovery. 

For us to recover we need more than just sleep. It usually involves psychological recovery too. Health care workers 

are more prone to getting burnout. High stress work can lead to burnout than low stress work. Burnout is an 

occupational hazard, especially in nursing. Compassion fatigue, bullying, chronic fatigue, weight gain and a host of 

other stress-related health challenges can result from unchecked stress and burnout. 

BOS has been described as an inability to cope with emotional stress at work or as excessive use of energy and 

resources. When this repeated additional use of energy and resources does not yield the desired results, it can lead 

to feelings of failure (poor self-esteem) and exhaustion. Although depression affects nearly every aspect of the 

person's life, symptoms of burnout occur only at work; however, BOS also decreases overall well-being as it has 

physiological effects on people too. 

Burnout Causes 

• providing patient care around the clock 

• patients becoming vulnerable and too needy 

• health care constantly changing 

• development of new technologies 

• constant noise & business 

• critically ill patients 

• crisis of patients and family's 

• work environment - work overload (limited time, resources, staff) 

• demographic- young age, early in career, high level of education 

• personality - low self-esteem, need for approval, perfectionism, impatience 

 

Burnout Risks 

Job characteristics: excessive work load, scarcity of resources including staff, time pressure, role conflict 
Occupational characteristics: nurses, doctors, teachers, social workers 
Familial characteristics: family environment, responsibilities, familial demands 
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Stage 1 of BOS - Initial Stress Response 

Physiological symptoms: stomach problems, insomnia, headaches, heart palpitations, high blood pressure. 
Psychological symptoms: crying, irritability, forgetfulness and inability to concentrate. 
 
Stage 2 of BOS - Compensation Response 

We attempt to compensate and adapt. Trying to compensate over a long period of time is not sustainable. The 
period of time it will take to reach failure depends from person to person, their individual circumstances and 
challenges, as well as the resources available. When compensation is no longer possible, we develop signs 
consistent with procrastination, excessive lateness, persistent fatigue, social withdrawal from family and friends 
and apathy. 
 
Stage 3 of BOS - Exhaustion 

We finally admit that something may be wrong. Chronic symptoms include sadness or depression, stomach or 

bowel problems, mental and/or physical fatigue, headaches, thoughts of suicide, and withdrawal from people and 

events that used to bring pleasure and fulfilment. 

What do people with BOS sound like? 

• If I don’t do it, it will never get done 

• Nobody cares as much as I do 

• I am the only one who knows how to do it 

• I’m the only one who can take care of this 

• If I don’t resolve every problem, I have failed 

• I don’t want to burden others by taking time to care for myself 

• I can’t believe he’s taking time off, clearly, he doesn’t care as much as I do 

• I can’t afford to take time off, who else is going to pay the bills 

 

Preventing BOS 

• Rest often or have activities that allow your mind to escape your daily challenges and routine e.g. I play 

volleyball three times a week and squash once a week which allows me to completely disengage from all 

my work-related stresses for 1-3 hours 

• Refresh with proper diet & exercise – these are fundamental requirements for physical and physiological 

well-being that form part of our resilience to the challenges we face daily 

• Re-evaluate commitments, priorities, and responsibilities regularly (at least 1/year if not more often) – this 

is absolutely essential for everybody 

• Relegate tasks and delegate tasks for your own reinforcement and preservation 

• Look within yourself to potentially identify or rule out these symptoms and then help others along the way. 

If you see these signs in a colleague, friend or family member, share your knowledge and you may just be 

saving their life and save them from the complications of burnout syndrome. 

 

COMPASSION FATIGUE 

Compassion Fatigues has been described by some as “Repeated exposure to death and supporting people with 

intense emotions for extended periods of time”. After a while we no longer have empathy or patience to deal with 

emotional clients. Studies from overseas have shown that almost 47% of vets have end-of-life care discussions with 

pet owners more than eleven times per month (>11/month). 
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Considering just a couple of these facts is significant but there is added pressure because euthanasia discussions 

are not an everyday occurrence for pet owners. There is a need to be genuine. The fact is that we are not robots 

and there will be times when you cannot be genuinely emotional. Please don't fake it, but there are other ways to 

exercise compassion. Bedside manners are key! 

Further research into veterinary practice and surveys done with veterinarians abroad revealed: 

• Only 35% of vets/nurses felt they were well equipped with answering questions about ‘the right time’. 

• + 70% felt that further training in pet loss support would be beneficial 

• Only 60% of owners felt their vet clinic handled their pet’s euthanasia very well (leaving 40% who thought 

wasn’t handled very well) 

• 18% of pet owners did not go back to same practice (but with 60% of clients saying they got a new pet 

within 3 years – where did they go?) 

• 14% of vets accessed ongoing support/grief counselling 

• 52% of vets would have welcomed info on normal feelings and stages of grief. 

• 41% of pet owners felt they were not given any info on euthanasia or end-of-life care 

• 31% of pet owners felt not very well-prepared for pet’s euthanasia appointment 

• 20% of pets died under the age of 7 years (so highlights this is a consideration not just for elderly pets) 

 

A study in the USA looking at Compassion Fatigue Risk amongst veterinarians yielded the following results: 

• 53.1% extremely high risk 

• 12.4% high risk 

• 11.9 %moderate risk 

 

Predisposition to Compassion Fatigue 

• Unresolved issues in your life 

• Struggle to separate yourselves from others’ problems 

• Don’t care for yourself or listen to your own voice 

• You seek to inspire change with unrealistic expectations about what you can accomplish 

 

Symptoms of Compassion Fatigue 

• Feeling guilty when a patient die 

• Powerlessness over a patient’s condition – feeling that you are only offering palliative treatment rather 

than curing the disease 

• Emotional investment to a patient that dies 

• Illness of death of very young patients 

• Fear +/or guilt of letting down patients and clients 

• Sadness when a patient does not have a “comfortable ending” 

• Difficulty establishing emotional boundaries 

• Chronic stress or burnout 

• Fatigue and changes in appetite or sleep patterns 

• Don’t want to work directly with clients or pets anymore 

• Prefer activities that don’t involve caring 

• Lost their passion, question the purpose of their job or life, or feel depersonalized, numb, or disconnected 

• Feeling trapped by responsibility and victimized by your job 

• Feeling that personal life intrudes on work life 
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• Feeling enormously drained by even small changes 

Depression is an extreme sense or feeling of hopelessness and negativity. Clinically it is a negative view of yourself 

and the world, often throughout your life. An upsetting event like loss can also cause depression. Compassion 

Fatigue can lead to depression if you lose the values, ideals and compassion that sustained you initially. Burnout 

Syndrome is physical depletion from chronic stress. 

Compassion Fatigue Consequences 

These behaviours are merely ways to try and avoid dealing with the real issues at hand or healing: 

• Depression 

• Substance abuse 

• Eating/sleeping disorders 

 

Prevention 

Work Life Balance they said 

Really????? 

We need to learn to live with the challenges inherent in trying to create the elusive “work-life balance”. Understand 

that life goes through phases and that is normal. The “ying and yang” of life. The positive cannot exist without the 

negative and vice versa. The important thing is not to dwell in the negative. 

Plan regular breaks for yourself: 

• Reading a book, watch a movie 

• Listening to music 

• Being with family 

• Getting out during your days off 

• Talk with colleagues if it has been a bad day 

• Make a list of what went well, helps balance the mind 

• Laugh 😊 😊 😊 😊 

• Do the things that bring you joy, whatever they are 

 

Help yourself and help others along the way. If you see these signs in a colleague, share your knowledge and you 

may just be saving their life and save them from the complications of compassion fatigue. 

REFERENCES: 

• Abatzidis S. Burnout Syndrome. VetNews Magazine. July 2018 

• Abatzidis S. Compassion Fatigue. VetNews Magazine. June 2018  
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THE BLUE PATIENT: APPROACH TO RESPIRATORY EMERGENCIES IN SMALL 

ANIMALS 

Atkinson, B.K. BSc Veterinary biology, BVSc Veterinary Science (Hons), MMedVet (Small Animal Medicine) 
resident. University of Pretoria, Onderstepoort Veterinary Academic Hospital, Old Soutpan Road (M35), 

Onderstepoort, Pretoria, 0110.  
Email: brogan.atkinson@up.ac.za 

INTRODUCTION 

Respiratory distress is a common clinical emergency veterinarians are faced with. Respiratory pathology may be 
the reason these animals are presented or be the unfortunate consequence of in hospital management or 
procedures. As with any emergency, prompt identification of the underlying cause and appropriate management 
are essential to improve the chances of a successful outcome. However, unlike other organ systems, diagnosis of 
pathology of the respiratory system may prove challenging and often lifesaving interventions are made based on 
an educated guess. At least until more in-depth diagnostics are possible.    
 
As respiratory distress is a life-threatening emergency, initial stabilisation is the priority. Provision of supplemental 
oxygen, although potentially not necessary will do no harm and may potentially save a patient’s life. Supplemental 
oxygen will also allow the veterinarian time to think as well as conduct a thorough physical examination to attempt 
to localise the site of pathology and obtain a basic pertinent history to guide the initial treatment and diagnostics. 
A logical stepwise approach is the best when investigating respiratory disease. Although there are some constant 
key elements, this a recipe that will have to be adjusted to the patient, the veterinarian as well as the equipment 
and facilities available. 
 
Supplemental oxygen therapy 

A dyspnoeic patient should be placed in a quiet area (avoid stress) and started on supplemental oxygen using one 
of the following methods:3; 6; 7 
 

Oxygen 
administration 
technique 

Mean FiO2 Achieved 
(%) 

Advantage Disadvantage 

Oxygen cage 21-60 Administration of 
known FiO2, low 
stress, non-invasive 

Large amount of 
oxygen utilised, 
expensive equipment, 
risk of overheating, 
accumulation of CO2 
with homemade cages  

Flow-by oxygen 24-45 Simple Wasteful of oxygen, 
Manpower intensive 

Face-mask, loose 
fitting 

35-55 Simple, better FiO2 
than flow-by 

Wasteful of oxygen, 
manpower intensive, 
stress in patients not 
tolerant of mask, close 
fitting may inhibit loss 
of CO2 and heat 

Oxygen hood 30-50 Cheap and easy to 
make with elisabethan 
collar, reasonably high 
oxygen levels 
administered 

CO2 and heat 
accumulation if hole 
at the top not made, 
difficult to control 
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FiO2, stress animals 
not tolerant of collar 

Unilateral nasal 
catheter 

30-50 Well tolerated, patient 
assessment possible 
without removing 
oxygen, minimal 
manpower 

Requires 
humidification, nasal 
mucosal irritation, no 
control of FiO2 

Bilateral nasal 
catheter 

30-70 Well tolerated, patient 
assessment possible 
without removing 
oxygen, minimal 
manpower, improved 
oxygen supply vs 
unilateral 

Must be humidified, 
nasal mucosal 
irritation, unable to 
determine FiO2 given 

Intra-tracheal catheter 40-60 Oxygen can be 
supplied despite 
upper respiratory 
obstruction; patient 
can be ventilated if 
necessary 

Invasive, irritant to 
tracheal mucosa and 
discharge 
accumulation, 
increased risk of 
pneumonia  

Positive pressure 
ventilation 

21-100 Complete control of 
respiration, 
ventilation and FiO2, 
may be life saving 

Intense ICU 
monitoring, costly, 
increased risk of 
ventilator-induced 
lung injury, success 
rate variable 
(underlying disease) 

 

ADDITIONAL EMERGENCY STABILISATION 

• Sedation or anxiolysis is often required. Stressed patients will only perpetuate the problem, increasing 
energy expenditure and may contribute to hyperthermia and respiratory failure.2; 6; 7 

o Butorphanol 0.1-0.4 mg/kg 
o Acepromazine 0.01-0.025 mg/kg 
o Diazepam (0.2-0.5 mg/kg)/Midalozam (0.1-0.5 mg/kg) – can be used in combination with the above 

drugs.  

• If upper airway oedema is suspected intravenous dexamethasone may be given.2  

• Hyperthermia should be addressed and patients cooled using fans, cool towels on the body (replaced as 
soon as they get warm), wet the coat, cool intravenous fluids, alcohol on the foot pads and ice packs in 
areas of large blood vessels (neck, axilla, inguinal).6; 7 Hyperthermia will only worsen respiratory distress 
and may eventually lead to disseminated intravascular coagulation and multiple organ dysfunction if left 
unattended.7 Cool patients down to 39.4 – 39.7⁰C. 3; 7 
 

LOCALISATION 

A good clinical examination and identification of breathing patterns can provide important clues. Although 
localisation of the pathology is very useful many animals may have more than one area of the respiratory tract 
affected. Keep this in mind when instituting treatments based on guess work.5 Further diagnostics must be 
performed as soon as the patient is stable. As with most cases the older the dog the more likely they will have more 
than one problem and identification of these is important when it comes to treatment and prognosis.  
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- Upper airway disease 

Narrowing or obstruction of the upper airways will result in increased resistance to airflow and greater inspiratory 
effort to achieve adequate alveolar filling. Inspiratory dyspnoea appears to be more common in dogs than cats with 
upper airway disease.5 In addition to increased inspiratory effort stertor or stridor may also be noted. Stertor refers 
to a snore-like sound and anatomically involves the nasal and nasopharyngeal regions. Stridor on the other hand 
can be heard as either a whistle, squeak or roar-like sound and is associated with laryngeal obstruction or 
narrowing. The resistance to airflow may be from a fixed or dynamic obstruction resulting in continuous or 
intermittent clinical signs. The last anatomical location of upper airway disease will be the trachea. 2 
 
Complete obstruction will result in no respiratory noise and can rapidly lead to respiratory arrest if not addressed. 
Possible causes of obstruction or narrowing of upper airways include foreign bodies, neoplasia, 
oedema/inflammation/infection of soft tissues, laryngeal paralysis, tracheal collapse, trauma and brachycephalic 
airway syndrome. 3; 7 
 

- Lower airway disease 

This is a condition affecting the bronchial tree and is often associated with wheezes (whistling of air through 
narrowed bronchi), occasionally crackles on thoracic auscultation and expiratory dyspnoea.2; 3; 7 The breathing 
pattern noted is characterised by a shorter inspiratory phase and longer expiratory phase with a terminal expiratory 
push involving the abdomen.3 During inspiration the low intrathoracic pressure opens the bronchi/bronchioles but 
during expiration, the increased intrathoracic pressure contributes to the narrowing or occlusion of diseased lower 
airways.  
 
Bronchoconstriction can be seen with reactive airway diseases such as feline lower airway disease. Other causes of 
bronchial disease in dogs include chronic bronchitis and eosinophilic bronchopneumopathy, these patients often 
present with a history of coughing and wheezes on thoracic auscultation.  
 

- Pulmonary parenchymal disease 

Parenchymal disease is associated with decreased pulmonary compliance requiring higher inspiratory pressures to 
achieve adequate tidal volume.7 Increased bronchovesicular (breath) sounds and crackles can be audible on 
auscultation.  Inspiratory and expiratory dyspnoea may both be present. The alveolar ducts, alveoli, interstitium 
and pulmonary vasculature can be affected. The differential list of conditions involving these components is 
extensive and for this reason further diagnostics are essential.   
 
Differential diagnoses included cardiogenic (tachycardia/arrhythmia) or non-cardiogenic pulmonary oedema, 
pneumonia, pulmonary contusions, haemorrhage (coagulopathy), interstitial pulmonary disease, parasitic disease, 
pulmonary thromboembolism, lung lobe torsion, pulmonary hypertension, acute respiratory distress syndrome and 
neoplasia.  
 

- Pleural space disease 

Pleural effusion, pneumothorax or soft tissue within the pleural space often results in dyspnoea depending on the 
extent of lung compression or restriction to lung expansion. Previously a restrictive pattern of breathing (rapid, 
shallow) was associated with pleural space disease, this however is more commonly seen in normal stressed cats. 
Instead, costoabdominal and asynchronous (ribcage expands during inspiration while the abdomen moves inward) 
breathing is associated with pleural space disease.5 Muffled heart and lung sounds may increase your suspicion of 
pleural space disease. 
Pneumothorax and diaphragmatic herniation is often associated with trauma, other causes of pleural space disease 
include right heart failure, neoplasia, infection, idiopathic (chylothorax), haemorrhage (trauma/coagulopathy), lung 
lobe torsion and severe hypoproteinaemia.  
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- Conditions mimicking respiratory disease2; 3; 8 

• Chest wall disease (trauma, rib fractures, pain). 

• Severe abdominal distension may compromise respiratory efforts (GDV, pregnancy, ascites, intra-
abdominal masses). 

• Hyperthermia may be the primary contributor to increased respiratory rate and effort to promote cooling.  

• Certain drugs such as opioids. 

• Metabolic acidosis with respiratory compensation. 

• CNS disease (neoplasia, inflammation, trauma) causing stimulation of the respiratory centre.  

• Pain affecting any region of the body may cause an increase in respiratory rate.  

• Stressed cats often present with rapid, shallow breathing that may be mistaken for pleural space disease. 

• Pericardial disease (often acute pericardial effusions). 

• Cardiovascular anomalies leading to right-to-left shunting (PDA, VSD, ASD, Tetralogy of Fallot etc.). 

• Severe neuromuscular disease (botulism, polyradiculoneuritis, myasthenia gravis). 

• Anaemia. 

• Toxicity due to ingestion of agents that affect the oxygen carrying capacity (haemoglobin molecule) of red 
blood cells (acetaminophen, nitrates/nitrates etc.). 

 

DIAGNOSTIC INVESTIGATION 

 

Signalment of a patient is often the first useful tool in our arsenal of diagnostics because it will increase the suspicion 
of particular diseases which can help guide emergency management.  
 

Some examples include: 

 

Condition Breed 

Tracheal collapse Yorkshire terriers, toy pom, toy poodle, Maltese 

Brachycephalic airway syndrome Bulldog, Boston terriers, pug 

Chronic bronchitis Older, small breed dogs 

Laryngeal paralysis Labrador retriever 

Spontaneous pneumothorax Golden retriever, husky, malamutes 

Eosinophilic bronchopneumopathy Husky, malamutes 

Interstitial lung disease West Highland White Terrier 

Cardiogenic pulmonary oedema Small breed older dogs with heart murmur, 
Doberman pinscher (DCM) 

Pyothorax Hunting breeds, male cats (fighting) 

Feline lower airway disease Pointed cats (Siamese, Himalayan) 

Non-cardiogenic pulmonary oedema Puppies chewing electric cords, brachycephalic 
dogs with upper airway obstruction 

Pulmonary haemorrhage due to anticoagulant 
toxicity 

Young dogs 

 

 

HISTORY 

 

A thorough history is pertinent to the investigation. 
The information to be obtained: 

• Duration and progression of clinical signs 
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• Clinical signs other than dyspnoea (coughing, vomiting, anorexia, regurgitation, pyrexia, exercise 
intolerance, attempts to bring up hairballs, sneezing, facial pawing, nasal discharge, changes in breathing 
sounds, weight loss) 

• Prior therapy and response 

• Current medication 

• History of sedation/anaesthesia 

• Exposure to toxins 

• Environmental changes 

• Underlying/additional conditions 
 

RADIOGRAPHS 

One of the best diagnostic tests as it will give information on the airways, lungs, pleural space, thoracic wall, 
diaphragm and heart. This should be performed with caution in severely dyspnoeic patients, minimal restraint 
should be used to minimise stress and oxygen supplementation should be continued throughout the procedure. 
Most lung patterns noted on radiographs are mixed patterns and often progress from one pattern to the another 
(interstitial to alveolar with cardiogenic pulmonary oedema). Certain anatomical locations are associated with 
certain conditions such as the right middle lung lobe (aspiration pneumonia) and right caudal lung lobe (first region 
to identify cardiogenic pulmonary oedema and then perihilar). 
 
Quick guide to radiographic lung patterns:2; 4 

Lung pattern Characteristics 

Bronchial Tramlines and doughnuts noted on radiographs 
Calcification of bronchial walls (thin lines) 
Bronchiectasis (changes in shape and size of 
bronchial lumen) 
Often accompanies other lung patterns 
(broncho/alveolar) 

Alveolar Border effacement of soft tissue structures 
(heart, blood vessels) 
Air bronchogram 
Lobar sign 

Interstitial (unstructured) Loss of detail but NO border effacement  
Lung parenchyma appears more radio-opaque 

Nodular interstitial  Nodules 
More obvious in upper aerated lung on lateral 
radiographs (improved contrast, air vs soft 
tissue) 

 

TFAST (THORACIC FOCUSED ASSESSMENT WITH SONOGRAPHY FOR TRAUMA) 

Rapid assessment of the thoracic cavity utilising ultrasound to identify pleural effusions, pericardial effusions, 
pneumothorax and presence of fluid filled lungs. Sedation and shaving is not necessary and both sides are evaluated 
with this technique, to improve identification of unilateral pathology. 1 
Chest tube sites (CTS): Left and right lateral, longitudinal view, the 7th–9th intercostal space on the dorsolateral 
thoracic wall. 
Pericardial sites (PCS): Left and right lateral, transverse and longitudinal view, the 5th–6th intercostal space on the 
ventrolateral thoracic wall. 
Diaphragmatico-hepatic view (DH): Just caudal to the xyphoid process, tranverse and longitudinal view. 
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Pneumothorax is diagnosed at the CTS and is based on the absence of the glide sign. The glide sign is the normal 
gliding movement of lungs along the thoracic wall during respiration, seen ultrasonograhically as a hyperechoic line 
moving backward and forward at the lung margin. Pleural and pericardial effusions are diagnosed at the PCS, seen 
ultrasonographically as hypoechoic fluid. The presence of ‘wet lung’ (pulmonary oedema, pneumonia etc.) is noted 
by an increase in B-lines (comet tails) at the lung margin. The DH view allows for evaluation of caudal lung margins, 
accessory lung lobe and the heart/pericardium.  
 
THORACOCENTESIS AND THORACOSTOMY TUBE PLACEMENT 
 
Thoracocentesis is both a diagnostic and therapeutic tool. The removal of air (pneumothorax) or  
fluid (pleural effusion) will decompress the lung and stabilise a patient in many instances. The fluid  
collected from the thorax must be analysed. 3 
 

Fluid Total protein 
(g/dL) 

Nucleated cell 
count (x 103/µL) 

Cells noted  Some causes 

Transudate <2.5 <5, usually <1.5 Macrophages, 
neutrophils, 
lymphocytes, 
mesothelial cells 
(rare in cats), 
variable RBC 

Uncommon, 
neoplasia, 
cardiac disease, 
lung lobe 
torsion 

Modified 
transudate 

>2.5 <5 Macrophages, 
neutrophils, 
lymphocytes, 
mesothelial cells 
(rare in cats), 
variable RBC 

Neoplasia, 
cardiac disease, 
lung lobe 
torsion 

Chylous 
effusion 

>2.5 Variable, >3 Large numbers of 
small 
lymphocytes, lipid 
vacuoles in 
macrophages; 
neutrophils may 
dominate if 
longstanding 

Cardiomyopathy 
(cats), 
idiopathic, 
neoplasia 

Exudate >2.5 >5 Mainly 
neutrophils (may 
be degenerate), 
macrophages can 
also be present, 
may not 
bacteria/causative 
agent 

Bacteria, foreign 
body, neoplasia, 
secondary to 
pneumonia, 
fungi, parasites 

Haemorrhage >2.5 >5 usually but 
depends on 
peripheral 
count 

Many red blood 
cells, little or no 
platelets, white 
cells are blood 
associated unless 
concurrent 
inflammation is 
present 

Trauma, 
rodenticide 
toxicity, 
neoplasia 
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Neoplastic 
effusion 

Variable but 
often >2.5 

Variable Neoplastic cells 
(often 
round/epithelial 
cell tumours). 
Fluid often 
transudative, but 
can be exudative 
(necrosis, 
inflammation), 
may have 
haemorrhage 

Lymphoma, 
carcinoma, mast 
cell tumour, 
mesothelioma 

 
Ideally thoracocentesis should be done following confirmation of pathology on radiographs or TFAST and 
ultrasound guidance is advised during the procedure. The procedure is done in lateral recumbency for 
pneumothorax drainage between the eighth or ninth intercostal space at the highest point. For fluid the seventh 
or eighth intercostal space at the level of the costochondral junction is used. These patients can be in sternal 
recumbency or mildly tilted with the dorsum away from the operator.3; 7 A butterfly catheter can be used in smaller 
animals, in larger animals an 18-gauge to 20-gauge, 1.0-inch to 1.5-inch needle or catheter may be required. If the 
drainage is peformed without ultrasound guidance then a catheter is advised to minimize complications such as 
haemorrhage (avoid caudal aspect of ribs where blood vessels and nerves lie), cardiac puncture and iatrogenic 
pneumothorax. Exercise caution not to drain too rapidly if adhesions between lung and pleura (long standing 
problems) are suspected as this may lead to tearing of trapped lung.7 Contra-indications to thoracocentesis include 
severe coagulopathies and diaphragmatic hernia (abdominal viscera puncture).  
 
FINE NEEDLE ASPIRATION 
 
Ultrasound guided procedure into a solid mass or a consolidated or severely affected lung lobe. Patients should be 
sedated for this procedure to avoid possible complications (pneumothorax, haemorrhage, cardiac puncture) and 
monitored for worsening respiratory distress there afterward. This may be diagnostic or give an idea behind the 
pathomechanism involved such as inflammation, infection, neoplasia.   
 
BLOOD GAS ANALYSIS BASICS6 
 

Arterial blood gas Venous blood gas 

Pulmonary vetilation, gaseous exchange, 
circulatory efficiency  

Pulmonary ventilation  

Normal values  

• PaO2: 80-100 mmHg 

• A-a: <15 mmHg breathing room air 

• PaCO2: 40 mmHg 

Normal values 

• PaCO2: 40 mmHg   

PaO2 <80 mmHg: Hypoxia, problem with 
inpired oxygen, ventilation/perfusion 
mismatch or obstruction to gaseous 
exhange  

 

A-a >15 mmHg: Ventilation/perfusion 
mismatch, obstruction to gaseous exchange  

 

PaCO2 < 40 mmHg: Respiratory alkalosis, 
hyperventilation (compensatory or primary) 
PaCO2 >40 mmHg: Respiratory acidosis, 
hypoventilation (compensatory or primary) 

PaCO2 < 40 mmHg: Respiratory alkalosis, 
hyperventilation (compensatory or primary) 
PaCO2 >40 mmHg: Respiratory acidosis, 
hypoventilation (compensatory or primary) 
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FURTHER DIAGNOSTIC TESTS AND TREATMENT IN THE STABLE PATIENT 
 

- Laryngeal evaluation 
 
Laryngeal evaluation is done under anaesthetic and should ideally be followed by surgery to reduce risk of repeated 
anaesthetic episodes. Evaluate the abduction of the arytenoids (doxapram can be injected to exaggerate 
movement) and evaluate for mass/oedema. 
 

- Fluoroscopy 

Fluoroscopy is very useful to evaluate the trachea and mainstem bronchi during breathing and coughing. This is a 
dynamic study that allows visualisation of the airways during the different phases of respiration as well as other 
intrathoracic organs (cricopharyngeal region, oesophagus) for dysfunction that may predispose to respiratory 
disease. This is a non-invasive procedure requiring little to no sedation.  
 

- Bronchoscopy and broncho-alveolar lavage 
 
This a procedure that is done under general anaesthetic in a stable patient, the risk of the procedure should be 
weighed against information gained. Bronchoscopy should only be done in patients where the procedure will yield 
a diagnoses such as eosinophillic bronchopneumopathy and tracheal collapse (if fluoroscopy is not available) or in 
cases where initial therapy was unsuccessful and sample collection will allow for culture/fluid analysis/infectious 
agent identification, guiding a more specific therapy.  
 

- Computed Tomography 
 
CT is the gold standard for thoracic imaging and assists with diagnosis and surgical planning. It is done under general 
anaesthetic but is usually a very quick procedure requirng minimal time under anaesthesia. Indentification of 
neoplasia, pulmonary fibrosis, granulomas/abscesses, foreign bodies and more is possible. 
 

- Thoracostomy tube 
 
Thoracostomy tube placement may be necessary for the management of pleural space diease. Should a patient 
require more than 3 to 4 therapeutic, large-volume thoracocentesis procedures within a 24-hour period, placement 
of a thoraocostomy tube placement should be considered. Depending on the extent and localisation this may be 
unilateral or bilateral.  
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ANIMAL ETHICS, ANIMAL RIGHTS AND VETERINARY SENSE AND SENSIBILITY 
John Austin 

 
The cultural heterogeneity of South African society and its rights which are entrenched in the Constitution of the 
Republic pose a considerable challenge to the legal protection of animals against exploitive, irrational and inhumane 
practices in which human interests override those of animals. The veterinary profession has committed its members 
in the credo of its professional Association to promote and protect the welfare of animals and humans. This position 
creates conflicts of interest which may not be resolved by ethical adjudication. The realities of attempting to work 
both within the boundaries of ethical conduct and in serving human interests inevitably lowers sensitivity to animal 
suffering as a coping mechanism, when duties towards serving human and animal interests are in conflict.  This 
brings to the fore the question of what ethics are at play in such circumstances? Those of duty? Those of the best 
consequences or outcome of choice of action? Those of the virtues which our profession aspires to emulate and if 
so, which virtues? 
 
There is also the emerging social ethic of New Welfarism challenging society in its concept of animals having intrinsic 
value due to their sentience which is being recognised in law through scientific evidence of it in all vertebrate 
animals and a growing list of invertebrates. 
 
Making sense of this  in a society riddled with inconsistency, indifference and irrationality towards animal interests 
and their welfare and dealing with the emotional burden of working within legal jurisdictions and Constitutional 
rights of citizens together with an awareness of the changing the  proven sentience of the animals requires 
pragmatism, the cultivation of serenity about what cannot be changed and the adoption of practical and realistic 
strategies for working with and motivating animal owners to maximise animal welfare.    
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EVALUATING FARM LIVESTOCK WELFARE 
Prof Gareth Bath 

Chair: Livestock Coordinating Committee 
(Supported by Industry, including RMIF) 

 

The Veterinary and Para-veterinary professions need to evaluate livestock welfare on farms in a consistent and 
defensible way.  A standardized checklist and scoring system will assist in achieving this. The following items need 
to be considered: 
 
1. Knowledge of industry codes, standards, guides and laws, and their proper application.  (See attached) 
2. Knowledge of good management routines, animal behaviour and the best methods of handling.  Does the 

farmer know and follow good routines in the management of his/her livestock?  How animals move and 
respond will determine if they are handled correctly. 

3. Training of animal handlers, monitoring of consistent implementation and taking appropriate corrective 
actions.  Have the staff been trained, when and by whom? Does the farmer regularly monitor how animals are 
treated, and correct any mistakes? 

4. Correct handling facilities and equipment that is properly maintained.  Examine the handling facilities (crushes) 
for potential harm, and check that all equipment used is both appropriate and well-maintained. 

5. Best methods for performing routine farm procedures, with knowledge of risks involved and how to minimize 
them.  Is the farmer using the best methods appropriate for the farm conditions, does he/she know the risks 
involved and how to lower of prevent them? 

6. Monitoring feed availability and quality and taking appropriate corrective action when necessary.  Does the 
farmer ensure that there is enough feed of the right quality for each category of livestock?  Does he monitor 
condition scores? Does she take appropriate action (feed, cull or sell) livestock when feed is scarce? 

7. Breeding policy and management, especially care of offspring.  Are livestock bred at the best times that ensure 
the offspring are born at times when there is sufficient feed and low disease risk?  Are the calves/lambs well 
protected from dangers (cold, sun, predators)? 

8. Monitoring of health and welfare, and taking the right action, e.g. treatment.  Are there ways of monitoring 
health and welfare? Do animals get speedy accurate disease or problem identification, and is the best treatment 
given? 

9. Appropriate measures to prevent or limit diseases.  Are the right vaccines, dips and doses given at the correct 
times?  Are there effective measures in place to reduce or remove factors that increase disease risk? 

10. Adequate records available to assess the level of livestock welfare.  There should be records of times and 
numbers of animals affected by identified diseases, as well as injuries and untoward circumstances affecting 
welfare, as well as the action taken as a result. 
 

The assessment should be in the form of a consolidated checklist so that individual items can be marked, allowing 
a score of between 0 and 10 to be given per category.  These can be added to give a percentage score and reveal 
where improvements should be made.  The scoresheet can initially be used by farmers for self-evaluation, but the 
farmers should subsequently be independently assessed from time to time by outsiders with appropriate 
knowledge.  A single sheet scorecard is preferred, and should display the identifying logos of organisations that 
support its use (see later).  
 

PROMOTING LIVESTOCK WELFARE 

Africa is seen somewhat unfairly as a continent where animal care and welfare is uniformly poor and neglected.  
While this may be true of many countries, it is not a balanced reflection of the situation in South Africa.  Admittedly 
there are many circumstances that give rise to concern and situations that can threaten the welfare of animals, but 
there are effective laws, standards, codes, agreements, monitoring systems and if needed prosecutions to protect 
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the welfare of animals wherever possible.  These interlocking systems and organisations work together towards the 
betterment of the lives of animals and can serve as a realistic exemplar and inspiration for other countries in Africa. 
 
1. EDUCATION 

A key contribution is educating and persuading the public at large that animal welfare is a commendable and 

worthwhile goal.  The most effective place to initiate this process is in the home and at school.  Children are open 

to the idea of animal care and early exposure leads to the establishment of lifetime values.  This process must be 

taken further at tertiary education level, and most institutions with animal science, zoology or veterinary science 

courses address the issues of ethics in dealing with animals.  This helps guide and reinforce favourable attitudes in 

the public.  Public awareness and attitude change is also promotes by the sympathy and publicity given by most 

media organisations.  Opinion formers must be recruited to help this process.   

2. SUPPORT 

The second major area needed to protect animals is the support of major animal owning, and processing 

organisations.  Breed societies, farmer organisations, feedlots, transporters, auctioneers, sellers and abattoirs must 

take an active part by setting down and promoting series of minimum expectations in the form of a Code of Best 

Practice.  This is already in place for most large organisations in South Africa.  The great problem remains with small 

scale, informally run farms or indigent animal owners. 

3. LEGISLATION 

A third requirement, linked to the first two, is a legislative framework that must underpin all other initiatives.  In 

this respect South Africa is well advanced and some of the legislation dates back over a century.  It is still effective, 

the more so when strengthened by industry norms and standards.  Unfortunately, police and prosecutors do not 

always investigate cases of alleged animal cruelty or neglect as they should and it is often left to NGO’s to be the 

initiators and drivers in these cases. Another major challenge is to get animal issues promoted while still permitting 

the religious and cultural freedoms that are enshrined in the State Constitution.  Many clashes remain serious and 

unresolved. 

4. ORGANISATIONS   

The fourth major requirement is a comprehensive set of organisations, both outside and inside government, to 

promote and defend the care of and respect for animals.  South Africa is well endowed with active, committed 

NGO’s that do an admirable job of protecting the interests of a wide variety of animals.  Unfortunately, State 

involvement has been limited or minimal to date and this needs rectification urgently. 

The current challenge is to get animal welfare a higher priority rating in the minds of the public and politicians.  This 

is difficult in a country where basic human rights and issues like poverty, joblessness, poor education, housing and 

health are justly seen as being much more important.   
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DRAFT LIVESTOCK WELFARE ASSESSMENT CHECKLIST (2019) 

 
 
Farm owner___________________________________      Manager _______________________ 
 
Farm ID _______________________________________ 
 
Livestock Species ______________________________________________________ 
 
Assessed By: __________________________________________________________ 
 
 
 
 
_____________________________                                                    ___________________________ 
SIGNATURE                                                                                               DATE 
 

Guide per category: 
0 – 20 % = extremely poor 
21 – 40 % = very poor, unacceptable 
41 - 50 % = poor 
51 – 60 % = barely acceptable 
61 - 70 % = good 
71 – 80 % = very good 
81 – 90 % = exemplary 
91 – 100 % = perfect 

CATEOGORY RATING REMARK 
 

1. Knowledge of laws, standards, codes & guides   

2. Knowledge of behaviour, handling and 
management 

  

3. Training, monitoring and corrections   

4. Facilities and equipment in use   

5. Methods used, risk management of methods   

6. Feed quantity and quality, corrective action   

7. Breeding, birthing and offspring   

8. Health and welfare monitoring and action   

9. Disease prevention system   

10. Records available for assessment   

FINAL SCORE  
 

 

 

(LOGOS of supporting organisations) 
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AUCTION AUDITS FOR LIVESTOCK WELFARE 

PURPOSE 

To establish at livestock auctions: 
1. Are livestock welfare issues addressed? 
2. Have the 6 main issues been checked? 
3. How well are these issues covered? 
4. Have any glaring problems been established? 
5. Are the organisers aware of faults? 
6. Are the organisers co-operative? 

 

RATING SYSTEM 
 
0   = totally unacceptable / dangerous / nothing / drastic action needed 
1   =  very poor, unacceptable, needs much improvement 
2   = poor, not acceptable, needs improvement, substandard 
3   = fair, acceptable, most items right, room for improvement 
4   = good, completely acceptable, little extra needed 
5   = excellent, serves as an example, perfect 
 
PROPOSED CHECKLIST (2019) 
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TEN TESTS TO EVALUATE PAINFUL PROCEDURES IN FARM LIVESTOCK  

 

- A standard methodology 

 
Examples of potentially painful procedures 

PROCEDURE CATTLE SHEEP/GOATS PIGS 

Electro-immobilisation ✓ ✓ ✓ 

Electric prodders ✓ ✓ ✓ 

Ear tags ✓ ✓ ✓ 

Ear notching ✓ ✓ ✓ 

Nose rings ✓ X X 

Branding ✓ X X 

Tattooing ? ✓ ✓ 

Dehorning ✓ ✓ X 

Castration ✓ ✓ ✓ 

Hoof trimming ✓ ✓ ✓ 

Teeth cutting X ✓ ✓ 

Mules operation X ✓ X 

Pizzle dropping X ✓ X 

Tail docking ✓ ✓ ✓ 

Teat amputation ✓ ✓ X 

Shearing X ✓ X 

Artificial insemination ✓ ✓ ✓ 

Semen collection ✓ ✓ ✓ 

Milking ✓ ✓ X 

Preputial flushing ✓ X ✓ 

Dystocia relief ✓ ✓ ✓ 

Dipping ✓ ✓ ✓ 

Drenching ✓ ✓ ✓ 

Injection (im & sc) ✓ ✓ ✓ 
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PROBLEMS IN EVALUATION 

• Inconsistent approaches lead to controversy 

• Subjective judgements are open to challenge 

• This means that any rules are difficult to enforce 

• Thus we need a standardised, consistent and recognised system of evaluation 

 
TO PROMOTE LIVESTOCK WELFARE 
 

• Consultation, then consensus, not coercion is the best approach 

• Industry Codes of Best Practice – livestock (sheep, goat, cattle etc.) are used as the basis 

• Independent Codes of Procedures – Livestock Welfare Coordinating Committee 

• National Standards – South African Bureau of Standards, in future Regulations 

• Legislation for Enforcement – Department of Agriculture, Forestry & Fisheries 

• Enforcement and monitoring – NGO Animal Welfare Organisations (NSPCA, LAWA) 

 
TEST ONE: REASON 
 
Purpose acceptable (right reasons), sufficient justification, no realistic alternatives, benefit to animals, benefit to 
farmers, analysis of risks to benefits, first and most important test. 
 
TEST TWO: ANIMAL 
Right class of animal, right age, right breed(s), condition, wool length, type of farming. 
 
TEST THREE: TIMING 
Season, weather, time of day, reproductive cycle, stage of production. 
 
TEST FOUR: METHOD(s) 
Comparisons essential, ranking, clear description, may be alternatives, clarify preferences. 
 
TEST FIVE: EQUIPMENT 
Correct design, applicable to animal class, proper maintenance, cleaning and sterilisation, replacement. 
 
TEST SIX: TRAINING 
Structured programme, evaluation of proficiency, acceptable standards, checking system, only trained people 
allowed. 
 
TEST SEVEN: FOLLOW-UP 
Post-procedural requirement, time period needed, observations to be done, measurements or records if needed, 
action required. 
 
TEST EIGHT: RISK 
Knowledge of risks involved, knowledge of how to circumvent these, and action to be taken. 
 
TEST NINE:  OFFICIAL APPROVAL 
Independent assessment needed, with incorporation into codes or standards, official standing (legal acceptance), 
and international harmonisation. 
 
TEST TEN: MONITORING 
Periodic reviews are required, independent assessments (by veterinarians, NGO’s), self-assessment, certification. 
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LEGISLATION AFFECTING ANIMAL WELFARE 

Cruelty to Animals Act, No. 31 of 1874 (!) 

Prevention of Cruelty to Animals Act, No. 8 of 1914 

Performing Animals Protection Act, No. 24 of 1935 

Animals Protection Act, No. 71 of 162 

Animal Identification Act, No. 6 of 2002 

Stock Theft Act, No. 57 of 1959 

Animal Diseases Act, No. 35 of 1984 

Meat Safety Act, No. 40 of 2000 

SABS STANDARDS 

1488 - Road transportation 

1469 - Shows, Auctions, Sales and Pounds 

1694  - Diary Cattle 

1478 - Pigs 

Also Standards for wildlife, poultry, ratites, crocodiles, draught animals, fish, pet shops. 

THE “FIVE FREEDOMS” 

In 1979 The Farm Animal Welfare Council (FAWC) to the European Union, determined that farm animals have a 

right to the following 5 “freedoms”. 

1. Freedom from hunger and thirst 

 By ready access to fresh water and a diet to maintain full health and vigour. 

2. Freedom from discomfort 

 By providing an appropriate environment including shelter and a comfortable resting area. 

3. Freedom from pain, injury or disease  

 By prevention or rapid diagnosis and treatment. 

4. Freedom to express normal behaviour 

 By providing sufficient pace, proper facilities and company of the animal’s own kind. 

5. Freedom from fear and distress 

 By ensuring conditions and treatment which avoid mental suffering. 

While the ‘five freedoms’ ascribed to animals in many countries is a possible yardstick by which we may measure 
our progress, or a laudable idea to which we aspire, it needs to be remembered that for the vast majority of 
countries and peoples in the world, such ‘freedoms’ cannot even be guaranteed to people, let alone animals.  Some 
form of pain in all living creatures is virtually unavoidable.  We have to seek ways of minimizing unavoidable pain 
and eliminating avoidable pain.  In the final analysis we cannot really be certain of what animals feel and want.  We 
have to avoid arrogant assumptions that we know what animals feel and need, and rather adopt a more humble 
attitude of being custodians of the reasonable requirements of animals in our care.  This does not mean we should 
not try to reduce suffering whenever and however we can.  We have to use the best current assessment of the 
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status of animal welfare within the context of the situation in which it arises, even though we concede that our 
assessment remains party subjective.  Our approach must be that whenever there is reasonable doubt, the benefit 
of the doubt should be in favour of the animal. 
The Five Freedoms were first mentioned in the Brambell Report of 1965.  More recently the Welfare Quality Project 
has expanded them to 12 Criteria. 
 
CRITERIA FOR THE ASSESSMENT OF ANIMAL WELFARE 

1. Animals should not suffer from prolonged hunger, i.e. they should have a sufficient and appropriate diet. 

2. Animals should not suffer from prolonged thirst, i.e. they should have a sufficient and accessible water 

supply. 

3. Animals should have comfort around resting. 

4. Animals should have thermal comfort, i.e. They should be neither too hot or too cold. 

5. Animals should have enough space to move around freely. 

6. Animals should be free of physical injuries. 

7. Animals should be free of disease, i.e. farmers should maintain high standards of hygiene and care 

8. Animals should not suffer pain induced by inappropriate management, handling, slaughter or surgical 

procedures e.g. castration, dehorning. 

9. Animals should be able to express normal, non-harmful social behaviours, e.g. grooming. 

10. Animals should be able to express other normal behaviours, i.e. they should be able to express species-

specific natural behaviours such as foraging. 

11. Animals should be handled well in all situations, i.e. handlers should promote good human-animal 

relationships. 

12. Negative emotions such as fear, distress, frustration or apathy should be avoided, whereas positive 

emotions such as security and contentment should be promoted. 
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DOXYCYCLINE 
SO MUCH MORE THAN EHRLICHIA TREATMENT 

Dr OJ Botha (BVSc) 
VetsBrands 

 
INTRODUCTION 
 
Doxycycline is a derivative of Oxytetracycline. By removing the 6-hydroxyl group the unique 6-deoxytetracyclines 
were synthesized. Doxycycline has unique pharmacokinetic properties and a far wider antibacterial activity when 
compared to the parent molecule. (Stephens CR et al) Doxycycline was first registered in 1967 the by the FDA by 
Pfizer under the trade name Vibramycin (U.S. National Library of Medicine). As such it is one of the older antibiotics. 
It is however still on the world health organization’s list of essential medicines. (WHO Model List of Essential 
Medicines). Doxycycline is used primarily in Veterinary science as a treatment for Ehrlichia canis and other Rickettsia 
diseases. Veterinarians tend to be less aware of the other specific indications for the use of Doxycycline. In this 
lecture the author will attempt to give a thorough review of the judicious use of Doxycycline in dogs and cats.      
 
CHEMISTRY 
 
Doxycycline may be synthesized by many different processes. It is isolated as a solvated hydrochloride salt and has 
a molecular weight of 513. 
 

 
 
Two salts are used in the oral dosage form. Doxycycline hydrochloride (abbreviated as hyclate) is the salt that is 
used in capsules, tablets and injectables whilst Doxycycline monohydrate is used in oral suspensions. 
 
MECHANISM OF ACTION 
 
Tetracycline’s are classified as bacteriostatic antibiotics and exert there antibacterial action by inhibition of bacterial 
protein synthesis primarily on the 70S ribosomes. They have to penetrate the bacterial cell wall to exert their 
bacteriostatic action. Resistance develops when there is alteration to the bacterial ribosome or when there is a 
plasmid that decreases tetracycline uptake by bacterial cell walls. However meaningfull resistance to Doxycycline 
As result of subtherapeutic long term use of this antimicrobial has been disproven. The long term use of Doxycycline 
for Malaria prophylaxis caused concern that susceptibility of Staphylococcus aureus to tetracyclines may decrease. 
In research conducted by Mende and co workers the concluded that " There was no significant difference in 
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tetracycline resistance between isolates collected from patients with and without antimalarial prophylaxis. Despite 
55% of the patients receiving doxycycline as antimalarial prophylaxis, there was no association with resistance to 
tetracyclines". 
 
PHARMACOKINETICS 
 
Absorption: 
Doxycycline is more completely absorbed and more slowly excreted than other tetracycline’s. ( Huber WG). 
Doxycycline has a serum half-life of 36 hours when administered intravenously at 5 mg/kg (Wilson RC et al). Riond 
and co-workers proved that cats have a shorter serum half-life than dogs possibly due to more extensive protein 
binding of Doxycycline in cats.(Riond et al). A dosage.Van Gool and coworkers concluded that “ It is concluded that 
a dosage of 10 mg/kg/day of doxycycline is required to obtain effective plasma concentrations in dogs and cats for 
24 hours, when this dose is administered once daily” ( Van Gool et al).Absorption of doxycycline is not affected by 
the concomitant intake of food or even milk. (Saux Mc et al) (Huber WC). When dosing sucralfate in dogs it is 
recommended that the suspension be used and that administration of Doxycycline not be done for at least two 
hours of dosing Sucralfate. (Kukanich K, Kukanich B). 
 
Metabolism: 
Tetracycline’s undergo varying degrees of metabolism after reversible binding to plasma proteins. They are 
metabolized by the liver and high concentrations are excreted via the bile. Very little urinary excretion takes place 
and subsequently tetracycline’s do not accumulate in the blood stream when kidney function is compromised. 
Doxycycline is excreted in the feces as an inactive conjugate or chelate and as such has little effect on the micro 
flora of the GIT. (Huber WG) (Gilman AG, Goodman A, Goodman LS ) Rashid et al proved conclusively that long term 
low dose treatment with Doxycycline had no effect on the normal flora of the GIT or oropharynx.(Rashid et al). 
During another trial where human patients were dosed at low dose Doxycycline treatment for as long 9 months no 
effect on normal intestinal flora was found.( Walker C). It may thus be concluded that Doxycycline is an extremely 
safe antibiotic even when used for extended periods of time.    
 
Distribution: 
Doxycycline attains high tissue levels in the liver, spleen,lung, and kidney. (Huber WG). Therapeutic levels of 
Doxycycline is also reached in difficult to treat organs such as the prostate , sinus cavities and the aqueous humor. 
(Cunha BA et al), (Mathisen W et al). Excellent tissue levels of Doxycycline is found in skin and soft tissue as result 
of the superior tissue penetration of Doxycycline as result of its high lipid solubility. (Cunha et al)  
 
Excretion; 
Doxycycline is excreted primarily in the feces via biliary excretion. When excreted in the feces it is however excreted 
as an inactive conjugate and chelate .and thus has far less effect on the intestinal micro flora. (Huber WG), (Walker 
C). 
 
SIDE EFFECTS 
 
In a retrospective study on the side effects reported in 386 dogs treated with Doxycycline vomition was reported 
in 18.3 per cent of dogs, 7.0 per cent developed diarrhoea and 2.5 per cent developed anorexia.(Schulz BS et al). 
Vomition after ingestion of Doxycycline is caused by a chemical esophagitis in the middle to distal third of the 
oesophagus as result of capsule adhesion and disintegration in the oesophagus. (Dag MS et al). Cats are particularly 
sensitive to doxycycline induced esophagitis and in many cases this may lead to oesophageal strictures (Frowde 
PE). 
The dogma that Doxycycline therapy causes tooth staining in children has been conclusively disproven by rrecent 
scientific publications (Gaillar T et al), (Volovitz B et al) and this observation is mirrored in the treatment of very 
young puppies and kittens treated routinely for more than a decade with Doxycycline in a large small animal 
practice (Botha OJ) 
 

http://www.ncbi.nlm.nih.gov/pubmed?term=Frowde%20PE%5BAuthor%5D&cauthor=true&cauthor_uid=21764618
http://www.ncbi.nlm.nih.gov/pubmed?term=Frowde%20PE%5BAuthor%5D&cauthor=true&cauthor_uid=21764618
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TOXICITY 
 
Doxycycline is an extremely safe antimicrobial with an LD50 of 1700 mg/kg in the rat. Aside from the side effects 
reported above no reports of acute toxicity is small animals could be found. In a single report of a dog that 
developed severe gastric ulceration and renal failure post Doxycycline treatment it is mentioned that the dog was 
initially treated intravenously for 7 days with Tetracycline that is known to cause reno- toxicity. (Banga HS et al). 
The gastric ulceration reported in this case may be ascribed to the Tetracycline and other concomitant treatment 
and not to the Doxycycline treatment. 
 
ANTIMICROBIAL ACTIVITY 
 
Doxycycline may be described as an ultra- broad spectrum antimicrobial agent. It exhibits an extremely wide range 
of activity against aerobic and anaerobic bacteria in both the Gram positive and Gram negative spectrum. Over and 
above its broad spectrum of activity against the classical bacteria Doxycycline is also indicated in the treatment of 
Ehrlichia, Hepatozoon, Mycoplasma haemofelis, other Mycoplasma species, Chlamydophila and Borrelia amongst 
others. (Cunha BA et al). Doxycycline has also recently been reported to be effective in treating early infections with 
Dirofilaria immitis in dogs. (McCall JW et al). Initial reports of the anti-viral effect of Doxycycline in vivo against 
Dengue virus was published recently by  Rothan et al (Rothan HA et al)  
 

ANTI-INFLAMMATORY AND IMMUNOMODULATORY ACTIVITY 

 
Doxycycline shows strong anti-inflammatory actions by down regulating proteolysis, angiogenesis and apoptosis. 
(Sapadin A et al) ,(Shehwaro N et al). Danny Scott describes Doxycycline as being Anti-inflammatory and 
immunomodulatory in its action by way of the following actions on the immune system: 
 

      1. “Decrease T-lymphocyte blastogenic response to mitogens.  

      2. Decrease antibody production.  

      3. Decrease complement activation.  

      4. Decrease chemotactic responses of neutrophils.  

      5. Decrease chemotactic responses of eosinophil’s.  

      6. Decrease prostaglandin synthesis.  

      7. Inhibit collagenase.  

      8. Inhibit lipase.” (Scott DW) 

 
ANTI-NEOPLASTIC ACTIVITY 
 
It has also been suggested that Doxycycline may play a role in the treatment of certain neoplastic conditions such 
as osteosarcoma in dogs. (Cakir Y, Hahn KA).  Further research proved that doxycycline reduced the growth of 
human squamous cell carcinoma in nude mice models. (Shen LC et al)  
 
MATRIX METALLOPROTEASES (MMPS) INHIBITION 
 
MMPs are a group of Zinc dependent proteases that are capable of degrading a wide variety of extracellular matrix 
proteins. The MMPs also process a number of bioactive molecules that cleave cell surface receptors and release 
cell surface apoptic ligands. They are also involved in the inactivation of cytokines. They are also thought to play a 
major role in cell behavior such as proliferation, migration ,differentiation , angiogenesis , apoptosis (programmed 
cell death) and the host defense mechanism. (Van Lint P et al). The MMPs are increased in many pathological 
conditions such as  periodontitis, hepatitis, glomerulonephritis, atherosclerosis, emphysema, asthma, 
autoimmune disorders of skin rheumatoid arthritis, osteoarthritis,chronic ulcerations (including corneal ulcers), 
bone resorption and tumor progression and metastasis. (Acharya M R et al).  

http://en.wikipedia.org/wiki/Bioactive
http://en.wikipedia.org/wiki/Periodontitis
http://en.wikipedia.org/wiki/Hepatitis
http://en.wikipedia.org/wiki/Glomerulonephritis
http://en.wikipedia.org/wiki/Atherosclerosis
http://en.wikipedia.org/wiki/Emphysema
http://en.wikipedia.org/wiki/Asthma
http://en.wikipedia.org/wiki/Rheumatoid_arthritis
http://en.wikipedia.org/wiki/Osteoarthritis
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Doxycycline exhibits marked MMPs inhibitory activity. They achieve this by chelating Zn2+ ion, thereby inhibiting 
MMPS activity. It is believed that Doxycycline also effect MMPs expression and proteolytic activity.(Zakeri, B et 
al)Doxycycline has been proven to exhibit mainly the activity of MMPs2 and MMPs9. (Acharya  M R et al). Due to 
the marked inhibition of Doxycycline on MMPs it has of late been the focus on extensive research in the treatment 
of diseases associated with excessive MMPs levels. 
 
ANTIMICROBIAL INDICATIONS: 
 

- Ehrlichiosis 
In 1979 Van Heerden and Immelman published the first report of treatment of canine Ehrlichiosis with Doxycycline. 
They recommended a 10 day treatment of 10 mg/kg BW OID. (Van Heerden J, Immelman A). However in 1994 Iqbal 
published data that claimed 3 of the 5 infected dogs reverted and as such the 10 day treatment period was 
questioned. (Iqbal et al). a study published in 1998 claimed that 14 days treatment was successful in ensuring a PCR 
and culture negative test in 8 out of 8 dogs tested. However the follow up period in this trial was too 
short.(Breitschwerdt E et al). Following on from this report of relapses in Ehrlichiosis after the recommended 10 
days treatment resulted in the company changing the dosage schedule to 20 days. Eddlestone et al reported that 
they had managed to clear Ehrlichiosis with a regime of 5 mg/kg BW BID. (Eddlestone SM et al). However in 2010 it 
was reported that although a 28 day treatment with Doxycycline cured dogs that were in the acute phase of the 
disease even this extended period of treatment was not sufficient to clear dogs in the chronic phase of the 
disease.(McClure JC et al). In a landmark study performed by Fourie and Co- workers they followed the dogs for 
184 days post treatment.During this study it was proven that a 20 day treatment with a generic Doxycycline tablet 
alleviated the clinical symptoms and achieved negative real time PCR tests in 6 out of 6 dogs treated. However 5 of 
the 6 dogs reverted to clinical symptoms and became PCR positive again 50 days post treatment. When these dogs 
were treated for 28 days 5 of the 6 dogs remained clinically and real time PCR test negative for 184 days and were 
truly considered as cured from Clinical Ehrlichiosis. (Fourie et al). The above trial proved conclusively that a 28 day 
treatment with Doxycycline in acute cases of Ehrlichia should be the minimum time for treatment. In cases were 
dogs are suffering from Chronic Ehrlichiosis it is recommended that dogs be treated at 10 mg/kg BW OID for 90 
days and then be placed on lifelong treatment of 2 mg/kg BW OID.  
 

- Bordetella brochiseptica in dogs 
Bordetella brochiseptica, Pateurella and Staphylococcus was the primary pathogens isolated from cases of lower 
respiratory infections in dogs. In a study performed in 2000 it was found that all the Bordetella organisms were 
susceptible to  Doxycycline as well as Amoxcycillin clavulanic acid (Speakman AJ et al ).However during a recent  
survey performed in 2012 it was found that the above mentioned organisms were still susceptible to Doxycycline 
but that  the incidence of resistance against Amoxycillin clavulanic acid had increased significantly. Doxycycline 
attains exceptionally high tissue levels in the sinus, pharynx, tonsils, lower respiratory tract and ling tissue (Cunha 
BA et al). From the above it may thus be concluded that Doxycycline should be one of the first line of defence 
antibiotics considered when treating upper and lower respiratory diseases in dogs. The effects of Matrix 
metalloproteases on chronic lung conditions in humans and the benefits with long term Doxycycline treatment is a 
topic of extensive research. (Pimenta SP et al). Further work in this regard on the possible role of Doxycycline in the 
treatment of chronic airway disease in smaller breeds of dogs is justified.    
 

- Bartonella henselae 
Bartonella henselae has been described as the cause of pyogranulomatous lymphadenitis in dogs. Treatment with 
Doxycycline was successful. (Morales SC et al)  
 

- Mycoplasma haemofelis 
Doxycycline at 10 mg/kg BW OID for 20 – 28 days is the treatment of choice against Mycoplasma haemofelis 
(formally Haemobartonella felis). (Sykes JE)  It has been reported that as is the case with Ehrlichia in dogs relapses 
after treatment with Doxycycline may ensue. As is the case in Ehrlichia extended treatments of more chronic cases 
may be justified. (Messick JB). 
 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Breitschwerdt%20EB%5bauth%5d
http://www.ncbi.nlm.nih.gov/pubmed?term=McClure%20JC%5bAuthor%5d&cauthor=true&cauthor_uid=20921310
http://www.ncbi.nlm.nih.gov/pubmed?term=Speakman%20AJ%5BAuthor%5D&cauthor=true&cauthor_uid=10703703
http://www.ncbi.nlm.nih.gov/pubmed?term=Pimenta%20SP%5BAuthor%5D&cauthor=true&cauthor_uid=23503480
https://www.google.co.za/url?sa=t&rct=j&q=&esrc=s&source=web&cd=5&cad=rja&uact=8&sqi=2&ved=0CCkQFjAE&url=http%3A%2F%2Fen.wikipedia.org%2Fwiki%2FMycoplasma_haemofelis&ei=G4s1VL_OF-Od7gaXo4DwAg&usg=AFQjCNHZDXkuP_jbSX4ZDo0sC5pqsc2zVA&sig2=q6LY9FbzvIdVATmIrMq6NQ&bvm=bv.76943099,d.ZGU
http://www.ncbi.nlm.nih.gov/pubmed?term=Messick%20JB%5BAuthor%5D&cauthor=true&cauthor_uid=14664208
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- Upper respiratory syndrome in cats 
Doxycycline is the treatment of choice in cats suffering from Chlamydophilla felis. The recommended dose is 10 
mg/kg BW OID for 10 to 20 days. (Gruffydd-Jones T et al). Doxycycline at 10 mg/kg BW for 10 to 20 days is also the 
treatment of choice for the treatment of Bordetella brochiseptica in cats. (Egberink Het al). Concomitant infections 
with both of the above mentioned pathogens has also been described.( Di Martino B et al) In a recent article 
published by Schultz and co- workers they found that many cats affected with Feline asthma or chronic bronchitis 
Mycoplasma species could be detected with PCR or culture.(Schultz et al). In a study where the efficacy of 
Amoxycillin Clavulanic acid , Cefovecin and Doxycycline were compared against upper respiratory infections in cats, 
it was conclusively proven that Doxycycline was the most effective in resolving the clinical symptoms as well as the 
reduction of the above mentioned pathogens. (Litster AL et al) From the above it is clear that Doxycycline should 
be the first line treatment for any upper respiratory infection in cats. The use ofAmoxycycillin Clavulanic acid and 
potentiated Sulphonamides as first line treatment should be strongly discouraged. In the light of newer research 
on the Matrix metalloproteinase role in the pathogenesis of corneal ulcers and the beneficial effects of Doxycycline 
hereon it makes further sense to use Doxycycline as the first line treatment in upper respiratory syndrome of cats. 
 

- Chronic Staphylococcus pseudintermedius pyoderma 
Staphylococcus pseudintermedius pyoderma is a multifactorial diseasethat in most cases has an underlying allergic 
component or an immune deficiency component as underlying factor.( Ackerman L ) It is often frustrating to treat 
with relapses being extremely common. The underlying reasons for this syndrome must firstly be addressed 
adequately before the treatment with antibiotics is taken into account. 
It was reported that resistance to Doxycycline was overestimated when the Kirby Bauer method was used (Blunt 
CA et al). Maaland suggested different breakpoints and zone inhibition for Doxycycline so it is critically important 
that in vitro clinical results be used as the estimation for efficacy of Doxycycline treatment in Staphylococcus 
pyoderma cases in dogs.( Maaland MG et al).In a study performed by Ganiere JPet al it was found that only 6% of 
Staphylococcus pseudintermedius organisms were resistant to Doxycycline. It was also proven that Doxycycline was 
active against Methicillin resistant as well as Clindamycin resistant Staphylococcus organisms. (La Plante La et al). 
Methicillin resistant Staphylococcus spp has been successfully treated with Doxycycline. (Weese JS et al). Although 
Doxycycline is classified as a bacteriostatic antibiotic it reaches extremely high levels in the cytoplasm of  
Staphylococcus due to the fact that Staphylococcus has a cell wall that is highly lipophilic and Doxycycline will diffuse 
and accumulate into the Staphylococcus cytoplasm via passive diffusion. Extended periods of treatment with 
Doxycycline has been shown to be extremely safe with minimal side effects noted. (Walker C et al). It is the 
recommendation of the author that Doxycycline be the antibiotic of choice in the long term management of 
Staphylococcal pyoderma.  The author recommends that chronic Staphylococcus pyoderma be treated initially with 
the antibiotic of choice as determined by culture and antibiogram (in most cases by a first generation Cephalosporin 
such as Cephalexin) for 14 days. Follow up treatment with Doxycycline at 10 mg/kg BW OID for 3 to 6 months 
thereafter is recommended. As mentioned before the underlying cause needs to be addressed before antibiotic 
treatment isconsidered. (Ackerman L) 
 

- Mycoplasma cat bite abscesses 
Whilst the majority of cat bite abscesses respond favourably to debridement and treatment with Beta lactam 
antibiotics it is well known that some cases seem resistant to this treatment modality. It has recently reported that 
a small percentage of cat bite abscesses may be due to Mycoplasma infections and that in these cases the use of 
Doxycycline may be indicated. (Torres-Henderson C eta al) 
 

- Prostatitis in dogs 
Doxycycline is highly lipophilic and as such will attain exceptionally high levels in the prostate. (Mathisen W et al). 
It has also been shown that Doxycycline attains high enough levels in the urine of dogs and cats to be a useful 
antimicrobial agent in the treatment of urinary infections of dogs and cats. (Wilson BJ et al). due to the unique 
excretion of Doxycycline it is safe to be used in dogs with kidney failure (Huber WG et al). In cases of prostatitis in 
dogs it is recommended that treatment at 10 mg/kg BW OID be continued for at least 60 to 90 days.   
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- Viral inhibition 
Rothan and coworkers concluded that Doxycycline had a significant inhibition potential against dengue virus. 
(Rothan HA et al). Further research is viral disease modulation with Doxycycline in amimals is warranted especially 
where the pathogenesis is one of acute inflammation.    
 
ANTI-INFLAMMATORY INDICATIONS: 
 

- Autoimmune skin diseases 
White and co-workers published a research paper where they used a combination of niacinamide and tetracycline 
to treat 31 dogs with various autoimmune skin diseases (discoid lupus erythematosus, pemphigus foliaceus, 
pemphigus erythematosus, and bullous pemphigoid). “Of the 20 dogs with discoid lupus erythematosus, 70% had 
excellent or good response to treatment. Serious side effects were not noticed in any dog.” This publication became 
the standard reference for the combined treatment with Niacinamide and Tetracycline’s in Discoid lupus and is still 
the recommended treatment for this difficult to manage disease. Treatment is divided in dogs weighing less than 
10 kg at Doxycycline 5 mg/kg BID plus 250 mg Niacinamide TID. In dogs weighing more than 10 kg the 
recommendation is Doxycycline 5 mg/kg BID Plus 500 mg Niacinamide TID. (White SD et al) 

In a review published by Scott he states that “The combination of tetracycline and niacinamide was initially used to 

treat certain canine autoimmune diseases: cutaneous (discoid) lupus erythematosus, pemphigus erythematosus, 

pemphigus foliaceus, and bullous pemphigoid”.He also states that “It was subsequently reported to be efficacious 

in some cases of lupoid onychitis, vasculitis, vesicular cutaneous lupus erythematosus (collies and shelties), 

exfoliative lupus erythematosus (German shorthair pointers), uveodermatologic syndrome (aka Vogt-Koyanagi-

Harada  

syndrome), mucous membrane pemphigoid, various sterile granulomatous disorders (sterile granuloma-

pyogranuloma syndrome; panniculitis; metatarsal fistulae), and cutaneous histiocytosis.(Scott DW) 

It should be remembered that the onset of clinical benefit is slow and gradual and make take up to 8 weeks. 

Although the combination of Doxycycline and Niacinimide may be used as a cortisone sparing effect in any 

autoimmune related diseases, it is not effective in the treatment of Atopic dermatitis. (Scott DW). It has also been 

reported that the above combination is not always successful in reducing the symptoms of all auto immune related 

diseases in humans (Shiohara Jet al).  

 

- Nerve root entrapment post disk herniation 

Neuropraxia post intervertebral disc herniation’s is the cause of acute pain in dogs. It is well known that the size of 

the herniation and concomitant amount of pressure on nerve roots do not correlate well with the intensity of the 

pain. Mulleman states that ”The current pathophysiological theory incriminates proinflammatory substances 

secreted by the nucleus pulposus (NP). When pre-existing or concomitant mechanical injury to a nerve root occurs, 
these substances can cause nerve root pain. Animal experiments have established that the NP can induce functional 
and structural nerve root abnormalities in the absence of mechanical compression and that this effect is mediated 
by substances located at the surface of NP cells.” He suggests that Doxycycline as one of the TNF-alpha antagonists 
may be considered as a potential adjunct treatment of these cases. (Mulleman D et al) Doxycycline at sub-
therapeutic dosage of 2 mg/kg BW OID per os has less side effects than  cortisone or other NSAID.      
 

- Anti-neoplastic indications: 
Although no scientific references could be found for the treatment of neoplastic diseases with Doxycycline in dogs 
and cats in vitro research as well as in vivo research in lab animal models is ongoing in this regard. (Meng J et al), 

(Shen LC et al). Cakir and co-workers proved that canine osteosarcoma cells that were exposed to Doxycycline in 

vitro reduced cell proliferation in a dose dependent manner. Doxycycline at the doses of 5 and 10 micrograms/ml 

suppressed cell numbers 50% and 72%, respectively.(Cakir Y, Hahn KA)  These preliminary research findings  as well 
as the affordability and the absence of side effects, in the opinion of the author,  justifies the use of Doxycycline at 
4 mg/kg BW OID as an adjunct treatment in Osteosarcoma and other neoplastic diseases. 
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MATRIX METALLOPROTEASES (MMPS) INHIBITION, INDICATIONS: 
 

- Periodontitis 
Doxycycline administered at 2mg/kg BW OID has been proved to be an appropriate sub antimicrobial dosage in the 
treatment of dogs with chronic periodontitis. This dosage was also suitable for long-term treatment of gelatinolytic 
inflammatory diseases such as periodontitis in dogs. (Kim SE et al) Numerous other studies in humans have proven 
that sub antimicrobial treatment regimens with Doxycycline is effective in treating periodontitis.(Preshaw PM, 
Emingil G). Local application of a Doxycycline polymer after dental scaling and sub gingival curettage significantly 
improved treatment success, especially with regard to pocket depth reduction and attachment gain. (Zetner K  et 
al). 

It is recommended that all dog breeds, such as Yorkshire Terriers, that have a predisposition for chronic 
periodontitis and that shows early symptoms of this syndrome be placed on 2mg/kg BW OID Doxycycline HCL per 
os for at least 60 days after routine dental scaling. Combining this treatment with a well formulated oral rinse spray 
that contains the correct dosage of Chlorhexidine, Zinc and Co-enzyme Q10 as well as a Nutraceutical combination 
specifically formulated as an adjunct treatment for chronic gingivitis would optimize clinical results in the treatment 
of this difficult to manage syndrome.  

- Corneal ulcers and Keratitis sicca 

Corneal ulceration is caused by either a primary infectious agent affecting the conjunctiva and by extension the 
cornea or a traumatic incident to the cornea that becomes secondarily infected. The effective treatment of the 
infectious agent is of paramount importance. This is achieved via the use of the correct topical antibiotic drops or 
ointments. Ulcerative processes may however proceed in spite of the fact that the infectious agent has been 
successfully eliminated. This ongoing ulcerative process is caused by remaining corneal and tear MMPs. (Brooks De 
et al) MMPs are inhibited by metal-binding agents such as  EDTA, N-acetylcysteine (NAC) and9MMP activity in tear 
samples of horses by 96%. (Ollivier FJ et al).   In a follow up study performed by Couture et al they found EDTA to 
be superior in its reduction of total gelatinaseactivity.(Couture S et al) It must be noted that the concentration of 
Doxycycline was 10 x lower and the concentration of the EDTA was 10 x higher than in the study performed by 
Ollivier. It isthus currently unsure which of these MMPs inhibitors are the most effective in resolving corneal 
ulceration in vivo. It has been suggested that a topical combination of more than one of the above may be the most 
effective. (Ollivier FJ et al)Oral administration of Doxycycline to horses resulted in pre-ocular tear film of normal 
horses containing 8.21-9.83 micro/mL of Doxycycline on the third day of treatment with the conclusion that oral 
Doxycycline treatment may be an aid in the treatment of corneal ulceration in horses. (Baker A et al).  Two studies 
where Keratitis sicca was induced in laboratory mice confirmed the potential effect of topical  Doxycycline 
administration to the eye in reducing the corneal surface staining and improving healing time. (Lekhanont K et al), 
(Zhang Z et al)in the study performed by Zhang with a 0.1% Doxycycline eye drops the mucin-filled goblet cells in 
conjunctivas were increased. (Zhang Z et al). 

Research done by Chandler et al proved that in large breed dogs (especially Boxers) suffering from refractory ulcers 
those treated with oxytetracycline ophthalmic ointment had a significantly shorter healing time than did 
dogs receiving triple antibiotic ophthalmic ointment. Corneal ulcers in dogs that received doxycycline PO healed 
more rapidly than did ulcers in dogs in the control treatment group. (Chandler SL et al) 
In the light of the above research it is recommended that dogs and cats suffering from any form of corneal 
ulceration be placed on an adjunct therapeutic dose of 10 mg/kg BW OID of Doxycycline until complete healing of 
the ulcer has occurred. Sub therapeutic dose treatment of 2 mg/kg BW OID for an extended period may be 
considered especially if the underlying reason for the ulceration is as result of keratitis sicca. Concomitant local 
treatment with a compounded 0.1% Doxycycline Opthalmic drop may be beneficial in cases of non-resolving 
indolent ulcers seen in large breed dogs and Persian cats. 
 

- Hernioraphy and Tendon Injuries 

Hernia repair techniques have improved considerably however in many cases recurrence post-surgery is seen. 
Increased levels of matrix metalloproteinase (MMPs) and reduced collagen-1 to -3 ratios are implicated in the cause 
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of this. The administration of Doxycycline post-surgery in Sprague-Dawley rats significantly improved strength of 
repaired fascial interface tissue along with a remarkable increase in collagen-1, -2, and -3 ratios.(Tharappel JC et al) 
In another study it was reported that Achilles tendon transection resulted in increasing MMP-8 activity from 2 to 6 
weeks post-injury. The peak increases in activity occurred at 4 weeks post-injury. Doxycycline administration 
significantly inhibited MMP activity after continuous treatment for 4 weeks. Extended Doxycycline administration 
was also associated with improved collagen fibril organization, and enhanced biomechanical properties. (Kessler 
MW et al) Sub-antimicrobial administration of Doxycycline at 2 mg/kg BW OID for at least 16 weeks post ligament 
injury or repair is indicated. 

CONCLUSION 
 
Doxycycline is one of the older antimicrobials but in spite of this is still the treatment of choice in many infectious 
disease syndromes. The use of Doxycycline as an anti-inflammatory agent as well as its proven effect as a potent 
MMPs inhibitor has however increased its scope of treatment to include a wide array of other disease conditions 
in animals. Antimicrobial treatment is recommended at 10 mg/kg BW OID whereas anti-inflammatory and MMPs 
inhibition dosage is recommended at 2-4 mg/kg BW OID.    
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NUTRACEUTICALS FACTS OR FICTION? 
Dr OJ Botha (BVSc) 

VetsBrands 
 
INTRODUCTION 
 
The ongoing battle between Pharmaceuticals and Nutraceuticals is intensifying. 
Both of these industries are billion dollar industries and both are desperately trying to protect their own and 
convince patients and clients that their products are the safest, most effective and most affordable. The patient, or 
in the case of the pet owner, the client is caught in the middle and often becomes disillusioned. A strong case should 
be made that the one is not exclusionary to the other and that humans and animals health may be best served if 
medical doctors and veterinarians use and prescribe the best of both worlds.  
 
PHARMACEUTICALS 
 
Pharmaceuticals have saved billions of lives and have contributed tremendously towards improving the quality of 
life. Many of the multinational companies are ethical and mostly set the safety and wellbeing of their patients’ lives 
as first priority. The registration and testing of these medicines is strictly controlled and should give further peace 
of mind. However, the sad reality is that the profit incentive and satisfying of shareholders expectations sometimes 
cause things to go horribly wrong!  
The severe cardiovascular side effects caused by the new generation Cox 2 inhibitor Vioxx was published in the 
Journal of the American Medical Association in 2001. (Mukherjee D et al). Before the withdrawal of Vioxx it was 
prescribed to 80 million people worldwide! 
Numerous articles in peer reviewed medical journals have stated that some pharmaceutical drugs do more harm 
than good and that they may have serious and even life-threatening side effects. (Abramson J), (Dunder et al). 
 
DEFINING NUTRACEUTICALS  
 
The term Nutraceutical (nature’s pharmaceuticals) was first used in the 1980's by a physician referring to oral 
compounds that were neither nutrients nor pharmaceuticals. A veterinary Nutraceutical is defined as "a non-drug 
substance” which is produced in a purified or extracted form and administered orally to a patient to provide agents 
required for normal body structure and function and administered with the intent of improving the health and well-
being of animals. It was Hippocrates himself that coined the phrase “let food be your medicine” (Holford & Burne). 
These products are novel ingredient products that are legally not considered as food, food additives or drugs. 
(Booth DM). In South Africa and Namibia these veterinary products all have to be registered as V number 
registrations under act 36/1947 or FF numbers for Namibia. These V and FF number registrations do not require 
clinical or toxicological trials to be done but conversely also do not allow any medical claims to be made on the 
label or in advertisements.  
 
NUTRACEUTICALS – THE CASE FOR THEIR USE 
 

• The potential for serious side effects is much less than with than mainstream medicines. (Booth DM) 

• Nutraceuticals are not known to cause widespread or serious side effects such as those experienced with 
some mainstream medicines. (MacPhail CM) 

• Nutraceuticals often address the underlying cause and thereby affects healing, or at the very least 
retardation of the disease syndrome. (Kendall RV) 

• Nutraceuticals are better suited to long term chronic medication protocols.  

• Some nutraceuticals have a residual effect after cessation of therapy. (Kellon EM)  

• Although possible, drug interactions with nutraceuticals are less than with that of the combination of 
mainstream medicines (Booth DM). 
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• In most cases nutraceuticals may be safely combined with mainstream medicines. 

• In some cases nutraceuticals may dramatically lower the dose of mainstream medicines. 

• Nutraceuticals may supply much needed nutritional elements that pets are not receiving from processed 
food. 

• Many clients are requesting or even demanding the use of nutraceutical products. (MacPhail CM) 

• Many caring pet owners report excellent results with the use of nutraceuticals. (Kendall RV)    
   
NUTRACEUTICALS – THE CASE AGAINST THEIR USE 
 

• Nutraceuticals are poorly regulated. (Booth DM). 

• Nutraceuticals seldom have significant unbiased Evidence Based Medicine (EBM) research to validate their 
claims. (Booth DM). 

• The Bioavailability of many nutraceuticals has not been validated. 

• The dosage requirements and recommendations of nutraceuticals vary greatly. (Booth DM). 

• Many nutraceutical products are of inferior quality with some containing less or no actives than that quoted 
on the label.  

• A selected few nutraceutical actives (mostly of herbal origin) are associated with adverse side effects. 
(Booth DM). 

 
EVIDENCE BASED MEDICINE 
 
Dr Robert Larson states “Consensus is not evidence” Evidence Based Medicine (EBM) relies on the principle that 
“the practice of medicine should be based on valid clinical research based data” (EBVMA). However as is well known 
the budgets for veterinary research is far inferior to those of medical research. Even in medical research it is often 
not possible to follow the exclusive basis of EBM. Consequently the author would like to offer what he calls Time 
Based Medicine (TBM) where nutraceuticals are also evaluated in relation to their ability to survive the 10 to 15 
year year time lag of consensus based data, as a less valuable and scientific, but alternative method for evaluating 
nutraceutical efficacy and safety where no EBM data yet exists. These are the Nutraceuticals that continue to grow 
in popularity and survives the placebo effect of aggressive marketing strategies by companies to reach a stage 
where evidence based species specific research is done and published. A particularly good case in point would be 
MSM that has been claimed to effective in the treatment of Arthritis but only in 2011 was the first truly evidence 
based randomized double blind controlled clinical trial performed. (Debbi EM et al). TBM nutraceuticals would 
normally warrant further scientific scrutiny to convert to EBM. The use of TBM Nutraceuticals in conjunction with 
EBM Nutraceuticals to obtain synergism and improved efficacy would also often make sense. (Kellon EM)   
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JOINT SUPPLEMENTS 
 
Glucosamine 
 

 
 
DESCRIPTION 
 
Glucosamine is a Nutraceutical that is classified as one of the Glycosaminoglycans it is derived from shellfish such 
as lobster and crab, or less commonly by fermentation of a grain such as corn or wheat. Glucosamine HCL is more 
Bioavailable than Glucosamine Sulphate. The smaller molecular weight than Chondroitin ensures better absorption 
of Glucosamine. 
Due to the synergistic effect with Chondroitin and the formulation of the first well accepted Joint Nutraceutical 
compound “Cosequin” that combined Glucosamine with Chondroitin and co-factors most of the scientific 
publications examined the clinical efficacy and safety of the combination of these two nutraceuticals. 
 

- Bioavailability and therapeutic action 
The bioavailability of both Glucosamine HCL and low molecular weight Chondroitin sulphate has been proven and 
in addition it was proven that low molecular weight Chondroitin Sulphate displayed significant accumulation after 
multiple dosing. 
(Adebowale A et al). It is indicated to start all Nutraceutical treatment on a twice daily dosage for 10 days to 
maximize the loading dose and to then decrease to a once a day administration. In a recent randomized cross over 
study Qian and co-workers found that the bioavailability of Glucosamine HCL was substantially enhanced by the 
addition of 0.5% Chitosan to the formulation.   

- Efficacy 
 In a bibliographic search prior to 2006 evaluated by Aragon et al they considered the combination of Chondroitin 
Sulphate and Glucosamine HCl combined with Manganese ascorbate as having a moderate level of comfort as 
effective in treating dogs suffering from osteoarthritis. (Aragon CL et al). However in a subsequent article published 
in 2007 a randomized double blind, positive controlled multi-centric trial performed concluded that Glu/CS has a 
positive effect clinical effect in dogs with osteoarthritis and that dogs showed statistically significant improvements 
in scores for pain, weight bearing and severity of the condition. (McCarthy G et al) 
In a double blinded study performed by Canapp et al they proved conclusively that prior treatment with 
glucosamine HCl and Chondroitin Sulphate combination had a protective effect against chemically induced 
synovites and associated bone remodeling as well as reducing lameness in these dogs. (Canapp SA et al). Another 
publication proved that dogs treated with Glucosamine HCl, Chondroitin Sulphate and manganese ascorbate after 
experimental transaction of the cranial cruciate ligament modulated articular cartilage matrix metabolism and had 
a cartilage protective effect in vivo. (Johnson KA et al). The above research is a clear indication that early post 
traumatic or post infectious treatment with a compound containing the correct dosage of Glucosamine and 
Chondroitin is indicated. It is thus clear that the combination of Glucosamine and Chondroitin is indicated in both 
the prevention and treatment of osteoarthritis. (Dask AK et al), (Todhunter et al).   

- Safety  
The safety of long term administration of Glucosamine and Chondroitin has been well established as early as 1996 
by McNamara and many other researchers thereafter. McNamara PS (et al).    
 
 
 

http://www.ncbi.nlm.nih.gov/pubmed?term=Adebowale%20A%5BAuthor%5D&cauthor=true&cauthor_uid=12214321
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RECOMMENDED DOSAGE 
 
The recommended dosage of Glucosamine HCL is 17 to 26 mg/kg daily whilst double this dosage is recommended 
if Glucosamine Sulphate is used. (Booth DM). 
 
ADJUNCT SCIENTIFIC RESEARCH 
 
The effect of a low therapeutic dose (0.5mg/kg) chronic prednisolone treatment on the composition of cartilage in 
dogs was studied and treated dogs the glycosaminoglycan components especially Chondroitin was decreased by 11 
-31%. (Oláh EH, Kostenszky KS).  The common occurrence of cranial cruciate rupture in dogs on chronic low dose 
cortisone treatment would be explained by the above research. It would thus be prudent  
for clinicians to place all dogs on chronic low dose prednisolone treatment on preventative chondroitin 
supplementation.  
 
SYNERGISM WITH OTHER NUTRACEUTICALS  
 
It is becoming becoming evident that there is substantial synergism between the chondroprotective Nutraceuticals 
and that the correct combinations at science based dosages will often be more effective than the single use of one 
Nutraceutical alone. (Kellon EM) .  Jörg Jerosch in a review article written in the International Journal of 
Rheumatology states: 
 

- Evidence Based classification and summary: 
“Based on the preclinical and clinical data, it is obvious that chondroprotectives such as glucosamine, chondroitin 
sulfate, and other nutrients, such as antioxidants and PUFAs, can modulate osteoarthritis. In long-term use they 
exhibit, in contrast to NSAIDs, an excellent safety profile, with as few adverse events as placebo. In summary, future 
“nutraceutical” approaches to OA most likely will have to be more complex and should include glucosamine sulfate 
(and/or chondroitin sulfate) together with hyaluronic acid, collagen hydrolysate, and several other nutrients which 
were shown to have promising actions on joint cartilage, synovial fluid, and overall clinical outcome in OA patients.” 
 
Chondroitin  
 

   
 

- Description 
Chondroitin is a Nutraceutical that is classified as one of the Glycosaminoglycans. It is derived from Shark or Bovine 
cartilage. With the tremendous increase in the use of Chondroitin responsible consumers have started to insist on 
the use of sustainable Bovine Chondroitin rather that exploiting shark cartilage Chondroitin. No advantage in 
bioavailability or the clinical effect between the two sources has ever been shown 

- Bioavailability 
Low Molecular weight Chondroitin’s bioavailability ranges from 4.8 – 5% after single dosing whilst dramatic 
accumulation of 200 – 278% bioavailability ensues after multiple dosing. 
The molecular weight of chondroitin sulfate ranges from 5,000 to 50,000 Daltons and contains about 15 to 150 
basic units of D-galactosamine and D-glucuronic acid. 
 
 
 

http://www.ncbi.nlm.nih.gov/pubmed?term=Ol%C3%A1h%20EH%5BAuthor%5D&cauthor=true&cauthor_uid=130673
http://www.ncbi.nlm.nih.gov/pubmed?term=Kostenszky%20KS%5BAuthor%5D&cauthor=true&cauthor_uid=130673
http://www.hindawi.com/58370698/
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- Efficacy and safety 
Efficacy as well as the safety of Chondroitin has been discussed under the heading of Glucosamine.  
 

- Recommended dosage 
The recommended dosage of low molecular weight Chondroitin is 15 to 20 mg/kg daily.  (Booth DM.) 
 
Glycosylated undenatured type II collagen (UC-II) 
In two separate trials performed at the Murray state University KY daily treatment with UCII alone or combined 
with Glucosamine and Chondroitin markedly alleviates arthritic pain (D’Altillio M et al), whilst the trial run with 
evaluation done with  peak vertical force plate analysis indicated that decrease in arthritis associated pain were 
observed in the UCII group alone. (Gupta RC et al) 
Further work on the efficacy, optimal dosage and safety of UCII in dogs is warranted.      
 
MSM (Methylsulfonylmethane) 
 

- Description 
 

  
 
MSM is a Nutraceutical that is classified as an organosulfar compound. MSM is found in raw vegetables including 
broccoli, peppers, Brussels sprouts, onions, asparagus and cabbage. MSM is derived from DMSO.  MSM occurs 
when DMSO is oxidized. 
 

- Bioavailability and therapeutic action 
In an in vitro study using human neutrophils it was proven that MSM has an anti-inflammatory and antioxidant 
mechanisms. (Beilke MA et al). 
 

- Efficacy 
According to a systematic review article published in Arthritis Res Ther in 2006 Moderate EBM scientific evidence 
was found for MSM. (Ameye LG and Winnie SS Chee). However in a conflicting review to the above, published in 
2008, the authors did not agree and concluded that: “The data from the more rigorous MSM trials provide positive 
but not definitive evidence that MSM is superior to placebo in the treatment of mild to moderate OA of the knee. 
Further studies are now required to identify both the optimum dosage and longer-term safety of MSM and DMSO, 
and definitive efficacy trials”    
The study of Usha and Naidu performed in 2004 proved that MSM significantly decreased the mean pain index and 
that a combination treatment of MSM and Glucosamine fared even better. This trial was double blinded and 
placebo controlled and was performed in 118 human patients. (Usha PR , Naidu MU). In a further randomized, 
double blind placebo controlled trial done in fifty men and woman 3 g of MSM taken two times a day for twelve 
weeks improved symptoms of pain and physical function without any major adverse effects. (Kim LS et al). In a 
recent double blind, controlled clinical trail the authors that patients taking MSM for 12 weeks showed an 
improvent in pain and physical function but that these improvements were small and is yet to be determined if 
they are of clinical significant. It is however important to note that patients in this trial only received 3.375 grams 
of MSM compared to the 6 grams in the trial dome by Kim and co- workers which may explain the lower efficacy. 
Also in a recent trial patients treated with 5 grams of MSM and 7.2 grams of Boswellic acids did not show greater 
improvement than that of the placebo group but did however report a significant reduction in the need for ant-
inflammatory drugs. (Notarnicola A et al).  
 

http://www.ncbi.nlm.nih.gov/pubmed/16859534
http://www.ncbi.nlm.nih.gov/pubmed?term=Notarnicola%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21986780
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No single article could be found when PUBMED was searched for MSM (Methylsulfonylmethane, dogs, cats, horses. 
In a very recent article published in 2013 it was reported that Wister rats and OA model mice fed at 60 mg/kg, 600 
mg/kg and 6000mg/kg bodyweight per day suggested that appropriate intake (60 mg/kg per day) is possibly 
effective in decreasing degeneration of cartilage in the mice when fed for 13 weeks but had no effect on the rats 
when fed for 4 weeks.  
 

- Safety 
MSM is reported to be non-toxic. During a 30 day human study that utilized a 2,600-mg per day dosage no side 
effects were reported. (Barrager E et al).  In the trial of Usha and Naidu MSM was well tolerated. (Usha PR , Naidu 
MU). In a study where rats were dosed at 1500 mg/kg/day for 90 days no adverse effects were noticed. (Horrvath 
K et al). At the extremely high dose of 6000mg/kg BW administered to Wister rats for 4 weeks MSM induced of 
several organs of the rats but no mortalities was noted. (Ezaki J et al). 
 

- Recommended dosage 
Ezaki claims the recommended dosage for humans as being 60 mg/kg BW per day. No specific dosage 
recommendation could be found for dogs and cats in credible scientific publications. The author would suggest a 
loading dose of 50 mg/kg bodyweight twice a day for 10 days and then reduce to 50 mg/kg once a day as 
maintenance. This is the dosage that would apply when MSM is used in combination with other joint Nutraceuticals. 
If used alone the dose of 100 mg/kg/day in divided doses may be employed.  
 

- Adjunct scientific research 
Direct instillation of MSM into the bladder has been proposed as a treatment for interstitial cystitis. (IC). (Childs SJ). 
Interstitial cystitis is a well-known disease syndrome in cats and the use of MSM installation into the bladders of 
such cats may be warranted.  Fifty individuals suffering from seasonal allergic rhinitis were given 2,600 mg MSM in 
a multi-centered, open-label trial for 30 days. Although no significant changes were noted in plasma IgE levels 
compared to baseline, allergy symptoms were greatly reduced. 
 By day 7, both upper and lower respiratory symptoms improved and by day 14, energy levels increased 
significantly. (Barrager E et al). In dogs and cats Atopic dermatitis has the same underlying cause as that of seasonal 
allergic rhinitis. The adjunct treatment of atopic dermatitis with high levels of Omega 3 DHA EPA is well established. 
The addition of MSM to such omega 3 oils may be indicated.   
 

- Synergism with other Nutraceuticals 
An early study performed in 2004 compared the efficacy and safety of oral Glucosamine (Glu), MSM and their 
combination to placebo in OA in man. The combination of Glu and MSM was more effective in reducing pain and 
swelling as well as improving functional ability of joints than the individual agent or to the placebo. The onset of 
action was also more rapid in the combination. (Usha PR, Naidu MU).   
 

- Evidence Based classification and summary 
The lack of any scientific publications regarding the efficacy of MSM in cats and dogs makes it impossible to classify 
MSM as an EBM in these species. In humans a scoring of moderate to good EBM may be considered especially if 
the work of Usha and also Kim is taken into account and the higher dosage schedules are adhered to. Dr Jacob 
started using MSM more than 30 years ago and this Nutraceutical is still growing in popularity every year both in 
human and animal treatment. MSM may thus be afforded a good rating for TBM. Urgent credible research is needed 
to validate the effectiveness of MSM alone or in combination with other joint supplements in animal patients.   
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Green-lipped Mussel (Perna canaliculus)  
 

- Description 

 
 
Green Lipped Mussel Extract (GLME) is a Nutraceutical that is classified as one of the Poly Unsaturated Fatty Acids 
although it also contains elements of Glucosamine.  (PUFA). The C20:4 fraction is the predominant fraction and is a 
structural isomer of Arachidonic acid (AA). These novel PUFA’s could be significant as AI agents, as a result of their 
in vitro inhibition of lipoxygenase products of the AA pathway. (Treschow AP et al), GLME is extracted from the 
mollusc Perna canaliculus that is only found of the coast in New Zeeland. Some companies marketing products 
containing GLME claim a “Green Lipped Mussel Concentrate” to be more potent than GLME but during a PUBMED 
search done in September 2013 no single reference could be found when the search “Green Lipped Mussel 
Concentrate” was entered. It is concluded that no scientific research at all has been done on the magical “Green 
Lipped Mussel Concentrate”.   
 

-  Bioavailability and therapeutic action 
 Researchers in the early 90’s identified a polysaccharide (glycogen) with anti-inflammatory properties. This work 
was performed in in rats with carrageenin-induced footpad oedema. It was concluded that “This activity was lost if 
the glycogen extract was treated with KOH or proteinase K, suggesting that the anti-inflammatory properties 
resided within a protein moiety associated with the glycogen”. (Miller TE et al). However in subsequent research a 
total of 91 Fatty Acids were detected in an extract of GLME whereas the fresh flesh of the GLM yielded only 42 fatty 
acids. (Wolyniak CJ et al). In trials done with Wistar and Dark Agouti rats GLME showed significant anti-inflammatory 
activity when given therapeutically and prophylactically. It was proven that GLME does not mimic rapidly acting 
NSAID’s in its action and in contrast to the above it is not gastro toxic. It was concluded that GLME contains bioactive 
lipids with far more potency as anti-inflammatory agents than plant or marine oils. (Whitehouse MW et al). (Lee 
CH, et al). 
 

 
 
 

http://www.ncbi.nlm.nih.gov/pubmed?term=Lee%20CH%5BAuthor%5D&cauthor=true&cauthor_uid=18955235
http://www.ncbi.nlm.nih.gov/pubmed?term=Lee%20CH%5BAuthor%5D&cauthor=true&cauthor_uid=18955235
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14 days

21 days 1 year
(Chi-Ho Lee & al, eCAM 2007;Page 1 of 7doi:10.1093/ecam/nem100)

 
[Lee CH, Lum JH, Ng CK, McKay J, Butt YK, Wong MS, Lo SC. Pain Controlling and Cytokine-regulating Effects 

of Lyprinol, a Lipid Extract of Perna Canaliculus, in a Rat Adjuvant-induced Arthritis Model.] 
In later research it was proven that GLME potently inhibited COX 1 and 2 pure enzymes in vitro after the extraction. 
It was concluded that the GLME was bioactive and confirmed the GLME PUFA’s as a competitive substrate inhibitor 
of Arachidonic acid (AA) metabolism. The inhibition was increased 10 fold after the mussel extracts were saponified 
by KOH hydrolyses (Mc Phee S et al). It is the author’s opinion that GLME contains the protein as well as the PUFA 
moiety and that further scientific work needs to be done in this regard to optimally extract the correct fractions 
with the optimal anti-inflammatory effects.       
 

- Efficacy 
A plethora of evidence has been offered in both the lay press as well as scientific publications on the efficacy of 
GLME in relieving symptoms of Arthritis in both animals and man. Many of these articles are of poor scientific design 
with no blinding or even statistical analysis and would not be considered as the basis for EBM proof of the efficacy 
of GLME. 
 
In a systematic review of the literature published on the efficacy of GLME in the treatment of Osteoarthritis (OA) in 
man the authors concluded: “The data from the two more rigorous trials, in conjunction with our re-analysis of 
original data suggests that GLM may be superior to placebo for the treatment of mild to moderate OA. As a credible 
biological mechanism exists for this treatment, further rigorous investigations are required to assess efficacy and 
optimal dosage”. (Brien S et al). In a non-blinded non placebo evaluated trial performed on 60 patients it was 
concluded that GLME led to significant improvement of the signs and symptoms of OA. Again this trial does not 
qualify for moderate or good EBM classification.   
 
In an extensive review of scientific articles published on the management of Canine OA the authors concluded: 
“There was a moderate level of comfort for the efficacy of glycosaminoglycan polysulphate, licofelone, elk velvet 
antler and a functional food containing green-lipped mussel for the modification of the structures involved in the 
disease”. (Sanderson RO et al). The excellent randomized, double blinded, double controlled clinical trial performed 
by Björkman and co-workers concluded that GLME alleviated chronic orthopedic pain in dogs although it was not 
as effective as Carprofen. (Björkman AH et al). In another double blind placebo controlled trial there was no 
significant improvement in clinical scores between the treatment and control group on day 28 of treatment, but 
clinical signs and musculoskeletal scores improved in the treatment group when compared to the control group on 
day 56. (Pollard B et al). This data fits into the research done by McPhee that showed that GLME does not mimic 
rapidly acting NSAID’s in its action and that extended treatment is needed for clinical improvement to occur. 
Conclusive evidence of the pain relieving and activity enhancing effects of GLME supplemented diets fed to both 
dogs and cats were recently reported in two separate clinical trials. (Rialland P et al and Lascelles BD et al). These 
trials were both well designed in the trial performed in dogs an increase in plasma omega-3 fatty acids was also 
reported. (Riallan P et al).  
 
  

http://www.ncbi.nlm.nih.gov/pubmed?term=Lee%20CH%5BAuthor%5D&cauthor=true&cauthor_uid=18955235
http://www.ncbi.nlm.nih.gov/pubmed?term=Lum%20JH%5BAuthor%5D&cauthor=true&cauthor_uid=18955235
http://www.ncbi.nlm.nih.gov/pubmed?term=Ng%20CK%5BAuthor%5D&cauthor=true&cauthor_uid=18955235
http://www.ncbi.nlm.nih.gov/pubmed?term=McKay%20J%5BAuthor%5D&cauthor=true&cauthor_uid=18955235
http://www.ncbi.nlm.nih.gov/pubmed?term=Butt%20YK%5BAuthor%5D&cauthor=true&cauthor_uid=18955235
http://www.ncbi.nlm.nih.gov/pubmed?term=Wong%20MS%5BAuthor%5D&cauthor=true&cauthor_uid=18955235
http://www.ncbi.nlm.nih.gov/pubmed?term=Lo%20SC%5BAuthor%5D&cauthor=true&cauthor_uid=18955235
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- Safety 
No safety concerns or clinical side effect were reported in any of the PUBMED articles searched. Reference to the 
safety of GLME was made in several articles.(Zawadzki M et al), (Cho SH et al). (Björkman AH et al), (Pollard B et al). 
In particular it was reported that GLME may have gastroprotective and GI beneficial effects. (Coulson S et al). 
 

- Recommended dosage 
In the trial performed by Björkman they used capsules containing 500 mg GLME.  The capsules contain 46–52% 
protein, 5.9–9.3% fat, 8.0–21.5% carbohydrates, 3.9–5.8% moisture, 14–25% ash, >12 mg eicosatetraenoic acid 
(ETA)/100 g, > 500 mg eicosapentaenoic acid (EPA)/100 g and >400 mg docosahexaenoic acid (DHA)/100 g. The 
initial dose was 4 (for dogs ≤ 40 kg BW) or 6 (for dogs > 40 kg BW) capsules/day for 10 days, then continuing with 
half of the loading dose (i.e. two or three capsules) for the rest of the study. This meant an initial dose of 20–49 
mg/kg/day depending on the BW of the dog.  
 

- Adjunct scientific research 
An initial trial performed by Coulson and co-workers in man concluded that high dose GLME treatment (3000 
mg/day) significantly improved knee joint pain, stiffness and mobility. But more so they also reported a significant 
49% improvement in GI symptoms in OA patients. During a follow up trail by the same workers it was found that 
high dose GLME supplementation (3000mg/day) as well as high dose Glucosamine sulphate supplementation (3000 
mg/d) resulted in an improved GIT function when measured according to The Gastrointestinal Symptom Rating 
Scale (GSRS). Most notable were a decrease in pathogenic Clostridium and Staphylococcos spp. and an increase in 
the beneficial Lactobacillus, Streptococcus and Eubacterium species. In another article it was reported that GLME 
may have beneficial effect in the management of COPD of horses. (Emelyanov et al). 
 

- Synergism with other Nutraceuticals 
No synergism with other Nutraceuticals has been reported in the scientific literature so far, but in the development 
of two combination GLME products with other chondroprotective Nutraceuticals (ArthriJoint (Med Pet) and 
ArthroFocus (VetsBrands)) clients have reported emperical improved clinical results when compared with 
Glucosamine and Chondroitin preparations alone.(Botha OJ)  The synergistic effect of GLME and the optimal dosage 
of this Nutraceutical in such combination products need to be scientifically evaluated.  
 

- Evidence Based classification and summary 
The trials performed by Björkman as and Pollard were both well designed and qualify for moderate EBM 
classification. The feeding trials performed by Rialland and Lascelles would be considered as moderate evidence for 
EBM.  
 
Avocado Soybean Unsaponifiables (ASU)  
 
 

 
 

- Description 
 Avocado/soybean unsaponifiables are natural vegetable extracts made from avocado and soybean oils, consisting 
of the leftover fraction (approximately 1%) that cannot be made into soap after saponification. ASU is composed of 
one third avocado and two thirds soybean unsaponifiables. (Christiansen BA et al)   
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- Bioavailability and therapeutic action 
The bioavailability of  ASU has not been established. ASU possesses chondroprotective, anabolic, and anticatabolic 
properties. It inhibits the breakdown of cartilage and promotes cartilage repair by inhibiting a number of molecules 
and pathways implicated in OA. Furthermore ASU stimulates the synthesis of collagen and aggrecan by inhibiting 
inflammatory cytokines such as IL-1, IL-6, IL-8, TNF, and PGE2 through modulation of NF-kappaB. Most importantly 
ASU inhibits the release and activity of Colleganase (MMP2) (Christiansen BA et al). Research in dogs has proven 
conclusively that ASUs alter growth factor levels implicated in OA pathogenesis, increasing TGF-β1 and TGF-β2 in 
the canine knee joint fluid and thereby, to repair cartilage and decreasing VEGF, which is markedly elevated in 
synovial fluid of patients.( Altinel L et al).     
 

- Efficacy 
 Several scientific in vitro as well as in vivo studies in humans have confirmed the pain reducing, anti-inflammatory 
and chondroprotective effect of ASU. (Di Nubile NA), (Ameye LG1, Chee WS.) 
More importantly the pro-anabolic effect of ASU supplementation in canine patients was confirmed by proving  
that ASU treatment stimulates the healing of osteochondral defects in canine knees by possibly increasing 
increasing two isoforms of transforming growth factors. (Altinel L et al). In another in vivo study performed in dogs 
it was demonstrated that treatment with ASU reduced the development of early osteoarthritic cartilage and 
subchondral bone lesions in the anterior cruciate ligament transected dog model of osteoarthritis. This effect 
appears to be mediated through the inhibition of inducible nitric oxide synthase and MMP-13, which are key 
mediators of the structural changes that take place in osteoarthritis. (Boileau C et al) The chondroprotective and 
chondroregenerative effects of ASU supplementation is particularly important in the prevention of early onset OA 
as well as the treatment of early OA cases. Prof Ross Palmer states " This observation of ASU-mediated 
chondroprotection is important relative to our goal of long term joint health and goes beyond and goes beyond the 
effect of short term symptom control."  A small scale unpublished study done by Mills DL it was concluded that  by 
combining ASU supplementation with Glucosamine and Chondroitin the anti-inflammatory effects were 
comparable with NSAID treatment.   
 

- Safety  
The safety of  ASU administration was confirmed in a recent Meta analysis . No adverse effects were noted in spite 
of combining treatment with NSAID treatment (Honvo et al)     
 

- Recommended dosage  
The recommended dosage of ASU is 10 mg/kg daily .(Boileau C et al)  Supplementation should commence on a 
preventative basis when ever extreme activity is started in Large to Giant breed dogs. Supplementation should be 
instituted as soon as any congenital joint disease, surgery or joint infection has been established. Adjunct treatment 
with ASU should be instituted  in all cases of early to moderate cases of OA in dogs. Once supplementation is started 
it should be continued for life. 
 

- Adjunct scientific research 
Presumptive research indicates that ASU may be beneficial in improving wound healing modeling and remodeling. 
(Oryan A et al) 
 

- Synergism with other Nutraceuticals  
Synergism between ASU, Glucosamine and Chondroitin on low-dose carprofen was identified in chondrocyte 
microcarrier spinner cultures. The results suggest that the combination of low-dose NSAIDs like carprofen with 
[ASU+GLU+CS] could offer a safe, effective management for joint pain ( Grzanna MW et al) .   
 

- Evidence Based classification and summary 
ASU is currently the only Nutraceutical that carries a Good EBM classification in the prevention and management 
of OA. (Ameye LG et al) In a systematic review and meta-analysis of  the available high-quality randomized clinical 
trials the authors indicated that 300 mg of ASU per day (with or without glucosamine and chondroitin sulfate) 
appears to be beneficial for patients with hip or knee OA. There is also some evidence that ASU or 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Ameye%20LG%5BAuthor%5D&cauthor=true&cauthor_uid=16859534
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chee%20WS%5BAuthor%5D&cauthor=true&cauthor_uid=16859534
https://www.ncbi.nlm.nih.gov/pubmed/?term=Boileau%20C%5BAuthor%5D&cauthor=true&cauthor_uid=19291317
https://www.ncbi.nlm.nih.gov/pubmed/?term=Boileau%20C%5BAuthor%5D&cauthor=true&cauthor_uid=19291317


 

  
 

10th SA Veterinary & Paraveterinary Congress 

76      

ASU/glucosamine/chondroitin sulfate combination products could be used prophylactically in even the earliest 
stages of OA. (DiNubile NA et al) .Another meta analysis concluded that there was good evidence that ASU   may 
be recommended in patients with knee OA. Christensen R1  
 
Omega - 3 Poly Unsaturated Fatty Acids (PUFA) 
 

- Description 

 
 
 

- Bioavailability and therapeutic action  
The bioavailability of fish oils has been well described by Schuchardt et al. in a double blind crossover trial they 
proved good bioavailability for Fish oils in humans. They however also proved inconclusively that Krill oil caused the 
highest incorporation of EPA and DHA in plasma. (Schuchardt JP et al). Research proved that EPA and DHA were 
effective in causing reduction of mRNA levels in vitro with EPA being the more potent of the two. This provides a 
molecular explanation for the beneficial effect of Omega 3 PUFA in the management of OA. (Zainal Z et al ). The 
same work was done again later and confirmed the above results. (Wann AK et al). 
 

- Efficacy 
Review articles pertaining to both humans and animals have been published to validate the beneficial effect that 
Omega 3 PUFA’s have in the management of OA. (Dzielska-Olczak M), (Perea S.). 
In three separate articles pertaining to randomized, double blinded, placebo controlled trials done in humans, dogs 
and cats the clinical efficacy of Omega 3 (EPA and DHA)  in reducing symptoms of OA was proven. In one of these 
trials in humans the Omega 3 was combined with Glucosamine sulphate. (Gruenwald J et al), (Fritsch D eta al), 
(Corbee RJ), ((Björkman et al).  In the trial done by Fritsch he found that dogs treated with Carprofen could have a 
reduction in dosage if Omega 3 oils were also supplied. (Fritsch DA et al). 
 

- Safety 
Lennox described several side effects and safety concerns with high dose supplementation of Omega 3 PUFA in 
dogs and cats. He recommends following the NRC requirements for the safe upper limit being the combined 
amounts of EPA + DHA as 2,800 mg/1,000 kcal of diet, equivalent to 370 mg per (kg body weight) for dogs.  This is 
equivalent to 2,080 mg for a 10 kg dog. Presently, not enough published data are available to set a safe upper limit 
for cats. (Lennox et al). 
 

- Recommended dosage 
The proposed dosage suggested by Björkman in the feeding trial was approximately  
100 mg/kg of fish oil containing predominantly EPA and DHA. (Björkman et al). This is way below the safe dose of 
370 mg/kg suggested by the NRC.  
 

- Adjunct scientific research 
See section on Omega 3 PUFA in skin supplements. Omega 3 PUFA may also play a role in the management of 
kidney, heart and neoplastic diseases and may be beneficial in managing dementia in dogs and cats. 

https://www.ncbi.nlm.nih.gov/pubmed/?term=DiNubile%20NA%5BAuthor%5D&cauthor=true&cauthor_uid=20631466
https://www.ncbi.nlm.nih.gov/pubmed/?term=Christensen%20R%5BAuthor%5D&cauthor=true&cauthor_uid=18042410
http://www.ncbi.nlm.nih.gov/pubmed?term=Schuchardt%20JP%5BAuthor%5D&cauthor=true&cauthor_uid=21854650
http://www.ncbi.nlm.nih.gov/pubmed?term=Zainal%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=19217322
http://www.ncbi.nlm.nih.gov/pubmed?term=Wann%20AK%5BAuthor%5D&cauthor=true&cauthor_uid=21059244
http://www.ncbi.nlm.nih.gov/pubmed?term=Dzielska-Olczak%20M%5BAuthor%5D&cauthor=true&cauthor_uid=22779342
http://www.ncbi.nlm.nih.gov/pubmed?term=Perea%20S%5BAuthor%5D&cauthor=true&cauthor_uid=22581724
http://www.ncbi.nlm.nih.gov/pubmed?term=Gruenwald%20J%5BAuthor%5D&cauthor=true&cauthor_uid=19756416
http://www.ncbi.nlm.nih.gov/pubmed?term=Fritsch%20D%5BAuthor%5D&cauthor=true&cauthor_uid=20707845
http://www.ncbi.nlm.nih.gov/pubmed?term=Corbee%20RJ%5BAuthor%5D&cauthor=true&cauthor_uid=22882740
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- Synergism with other Nutraceuticals  

In one of the human efficacy trials Omega 3 PUFA was combined with Glucosamine sulphate and showed superior 
results to either of the two alone. (Gruenwald J et al). Synergism with other Nutraceuticals will become evident as 
research progresses. 
 

- Evidence Based classification and summary 
Seen in the light of the above publications mentioned good EBM scientific evidence was found for the use of Omega 
3 PUFA in the management of AO in dogs and cats.  
 
DHA & EPA Krill oil and Powder 
 

- Description 

 
 
Essentially Krill oil is just another source of Omega 3 PUFA’s. However numerous articles have been published to 
validate the higher potency and more complex structure of the phospholipids in Krill oil when compared to other 
fish oils.(Winther B et al) it has also been shown that Krill oil has a far higher bioavailability than other fish 
oils.(Schuchardt JP et al). (Ulven SM et al). Efficacy of Krill oil in the management of OA in human patient was 
demonstrated in a randomized double blind placebo controlled study. (Deutsch L). Research has shown that Chitin 
enhanced the bioavailability of Glucosamine. (Qian S et al). Antarctic Krill contains high levels of small stable and 
uniform microcrystals identified as Chitin. (Wang Y et al).   
From the above research the use of Krill oil or powder as an alternative source of Omega 3 PUFA may be considered 
as superior to fish oils. 
 
SKIN SUPPLEMENTS   
 
PUFA’s (Omega 3 and Omega 6 – Understanding the difference) 
 
The following description on Fatty acids is reproduced from an article published on the internet that gives an in-
depth explanation on Fatty acids: 
 
What are Fatty Acids and PUFAs? 
What are fatty acids? Let's begin with a simple explanation of what defines an acid. An acid is any substance that 
can donate a hydrogen ion (also referred to as a proton; written as H+), with the "loss" of the hydrogen ion resulting 
in the acid being negatively charged. Donating hydrogen ions to the surrounding solution, thus increases the 
concentration of protons in solution with the result being a decrease in pH. The lower the pH, the more acidic is a 
solution. For a detailed explanation of acid-base chemistry visit The Medical Biochemistry Page. Fatty acids are 
defined as compounds that are composed of long chains of carbon and hydrogen atoms (referred to as hydrocarbon 
molecules) containing a carboxylic acid moiety at one end (a carboxylic acid is written –COOH). See the structure of 
the 16 carbon fatty acid, palmitic acid, in the Figure below. When fatty acids donate their hydrogen ion, which occurs 
readily at physiological pH, the hydroxyl group (–OH) is negatively charged. The numbering of carbons in fatty acids 
begins with the carbon of the carboxylic acid group. 
 
Carbon atoms can form covalent bonds to four other atoms. In nature these other atoms are either carbon (C), 
hydrogen (H), nitrogen (N) or oxygen (O). In some cases, the C or O atoms bound to a C are bound via a double bond 

http://www.ncbi.nlm.nih.gov/pubmed?term=Gruenwald%20J%5BAuthor%5D&cauthor=true&cauthor_uid=19756416
http://www.ncbi.nlm.nih.gov/pubmed?term=Winther%20B%5BAuthor%5D&cauthor=true&cauthor_uid=20848234
http://www.ncbi.nlm.nih.gov/pubmed?term=Schuchardt%20JP%5BAuthor%5D&cauthor=true&cauthor_uid=21854650
http://www.ncbi.nlm.nih.gov/pubmed?term=Deutsch%20L%5BAuthor%5D&cauthor=true&cauthor_uid=17353582
http://www.ncbi.nlm.nih.gov/pubmed?term=Wang%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=23218270
http://themedicalbiochemistrypage.org/ionic-equilibrium.php
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(written –C=C– or –C=O; e.g. see palmitic acid Figure below). Fatty acids that contain no carbon-carbon double bonds 
are termed saturated fatty acids because the carbon atoms are "saturated" with four single covalent bonds. Fatty 
acids that contain carbon-carbon double bonds are unsaturated fatty acids and fatty acids with multiple sites of 
unsaturation are termed polyunsaturated fatty acids (PUFAs). The numeric designations used for fatty acids is 
derived from the number of carbon atoms, followed by the number of sites of unsaturation (e.g. palmitic acid is a 
16-carbon fatty acid with no unsaturation and is designated by 16:0). 

 
Palmitic Acid 
The site of unsaturation in a fatty acid is indicated by the symbol Δ and the number of the first carbon of the double 
bond relative to the carboxylic acid group (–COOH) carbon which is designated carbon #1. For example, linoleic acid 
is a 18-carbon fatty acid with two sites of unsaturation: one between carbons 9 and 10 and the other between 
carbons 12 and 13, and is designated by 18:2Δ9,12 (see the Table below). 
Saturated fatty acids of less than eight carbon atoms are liquid at body temperature, whereas those containing 
more than ten are solid at this temperature. The presence of carbon-carbon double bonds in fatty acids significantly 
lowers the melting point relative to that of a saturated fatty acid of the same number of carbon atoms. In the food 
industry, many animal and plant derived polyunsaturated fatty acids (which are liquid at room temperature) are 
chemically treated to introduce hydrogen atoms onto the carbon atoms that are double bonded in order to make 
these PUFAs solid at room temperature. This process, termed "hydrogenation", generates the partially 
hydrogenated oils found in numerous cooking ingredients such as margarine. 
The majority of fatty acids found in the body are acquired in the diet. However, the human body can synthesize all 
the various fatty acid structures needed from other carbon compounds (see The Medical Biochemistry Page for 
details of fatty acid synthesis). Two key exceptions to this are the PUFAs known as linoleic acid and alpha-linolenic 
(α-linolenic) acid, abbreviated ALA. These two fatty acids cannot be synthesized from precursors in the body, and 
are thus considered the essential fatty acids; essential in the sense that they must be provided in the diet. Since 
plants are capable of synthesizing linoleic acid and ALA, humans can acquire these fats by consuming a variety of 
plants or else by eating the meat of animals that have consumed these plant fats. These two essential fatty acids 
are also referred to as omega fatty acids. Linoleic acid is an omega-6 PUFA and α-linolenic is an omega-3 PUFA. See 
the Table below for structures and the next section for the explanation of what exactly makes a fatty acid an omega 
fatty acid. 
 
 

 
 
 
Structures of Common Omega Fatty Acids 
 

http://themedicalbiochemistrypage.org/lipid-synthesis.php
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Numerical 
Symbol 

Common Name and Struture Comments 

18:1Δ9 

Oleic acid 

 

An omega-9 
monounsaturate
d fatty acid 

18:2Δ9,12 

Linoleic acid 

 

An omega-6 
polyunsaturated 
fatty acid 

   

18:3Δ9,12,15 

α-Linolenic acid (ALA) 

 

An omega-3 
polyunsaturated 
fatty acid 

20:4Δ5,8,11,14 

Arachidonic acid 

 

An omega-6 
polyunsaturated 
fatty acid 

20:5Δ5,8,11,14,17 

Eicosapentaenoic acid (EPA) 

 

An omega-3 
polyunsaturated 
fatty acid 
enriched in fish 
oils 

22:6Δ4,7,10,13,16,1

9 

Docosahexaenoic acid (DHA) 

 

An omega-3 
polyunsaturated 
fatty acid 
enriched in fish 
oils 

 
 
What are Omega-3, -6, and -9 Fatty Acids 
The term omega, as it relates to fatty acids, refers to the terminal carbon atom farthest from the functional 
carboxylic acid group (–COOH). The designation of a polyunsaturated fatty acid (PUFA) as an omega-3 fatty acid, 
for example, defines the position of the first site of unsaturation relative to the omega end of that fatty acid . Thus, 
an omega-3 fatty acid like α-linolenic acid (ALA), which harbors three carbon-carbon double bonds (i.e sites of 
unsaturation), has a site of unsaturation between the third and fourth carbons from the omega end (see Figure in 
Table above). There are three major types of omega-3 fatty acids that are ingested in foods and used by the body: 
ALA, eicosapentaenoic acid (EPA), and docosahexaenoic acid (DHA). Once eaten, the body converts ALA to EPA and 
then to DHA as shown in the Figure below. EPA and DHA are the two types of omega-3 fatty acids that serve as 
important precursors for lipid-derived modulators of cell signaling, gene expression and inflammatory processes. 
There are numerous other omega-3 PUFAs found in nature but for the purposes of this discussion focus is placed on 
ALA, EPA, and DHA. 
 
It is important to denote that when discussing omega-3 fatty acids, their dietary origin is quite important. Omega-
3 fats from plants, such as those in flaxseed oil, are enriched in ALA. As indicated above, ALA must first be converted 
to EPA (requiring three independent reactions) and then to DHA (requiring and additional four reactions). Omega-3 
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fats from fish are enriched in EPA and DHA and thus do not need to undergo the complex conversion steps required 
of ALA. In addition, the conversion of ALA to EPA and then EPA to DHA is inefficient in individuals consuming a typical 
Western diet rich in animal fats. Therefore, direct dietary intake of omega-3 fats rich in EPA and DHA are of the most 
benefit clinically. 

 
 
Pathway for ALA conversion to EPA and DHA 
Most of the omega-6 PUFAs consumed in the diet are from vegetable oils such as soybean oil and corn oil and consist 
of linoleic acid. Linoleic acid is the precursor for the 20-carbon PUFA, arachidonic acid which is the principal omega-
6 PUFA found in humans (see Figure above). The significance of arachidonic acid is that it serves as the precursor 
molecule for the synthesis of a family of bioactive lipids called the eicosanoids (eicosa means 20). A detailed 
description of the synthesis and biological actions of the eicosanoids can be found in The Medical Biochemistry 
Page (some actions are described below). 
 

http://themedicalbiochemistrypage.org/eicosanoids.php
http://themedicalbiochemistrypage.org/eicosanoids.php
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Upon consumption, linoleic acid is converted to gamma-linolenic acid (γ-linolenic acid, GLA). GLA should not be 
confused with ALA which, as pointed out above, is an essential omega-3 PUFA. GLA itself can be ingested from 
several plant-based oils including borage oil, and acai berry. GLA, like EPA and DHA, is an important dietary PUFA 
as described below. 
GLA is then converted to dihomo-γ-linolenic acid (DGLA) and then to arachidonic acid. The activity of the enzyme 
that converts linoleic acid to GLA (called delta-6-desaturase; written Δ6-desaturase) is slow and can be further 
compromised due to nutritional deficiencies as well as during inflammatory conditions. Therefore, maximal capacity 
for synthesis of arachidonic acid occurs with ingestion of GLA thus, bypassing the Δ6-desaturase reaction. Like the 
Δ6-desaturase, the activity of the enzyme that converts DGLA to arachidonic acid (called Δ5-desaturase) is limiting 
in arachidonic acid synthesis and its activity is also influenced by diet and environmental factors. 
Due to the limited activity of the Δ5-desaturase most of the DGLA formed from GLA is inserted into membrane lipids 
in the same place as is arachidonic acid. This leads to a competition between membrane lipids containing DGLA and 
those containing arachidonic acid. This becomes significant when comparing the different biological activities that 
are attributable to bioactive lipids derived from DGLA versus those derived from arachidonic acid as pointed out 
below. 
 
Oleic acid is the primary omega-9 fatty acids found in the human body and it is a monounsaturated fatty acid (see 
Figure above). Oleic acid is not an essential fatty acid because the body can introduce the unsaturation from 
saturated fatty acid precursors. Because omega-9 fatty acids lack the unsaturation at the omega-6 position they 
cannot participate in the synthesis of the eicosanoids and as such are not important in modulation of inflammatory 
responses. 
 
WHAT ARE COMMON SOURCES OF OMEGA FATS 
 
Omega-3 Fats 
The highest concentrations of the critical omega-3 PUFAs, EPA and DHA, are found in cold-water fish such as salmon, 
mackerel, halibut, sardines, tuna, and herring. ALA is found in flaxseed oil (flaxseed oil has the highest linolenic 
content of any food), flaxseeds, flaxseed meal, hempseed oil, hempseeds, walnuts, pumpkin seeds, Brazil nuts, 
sesame seeds, avocados, some dark leafy green vegetables (kale, spinach, purslane, mustard greens, collards, etc.), 
canola oil (cold-pressed and unrefined), soybean oil, and wheat germ oil. Other sources of omega-3 fatty acids 
include krill oils and algae. Algae is the greatest source of EPA and DHA for consumption by individuals adhering to 
a strict vegan diet. 
 
Consumption of fish oil supplements should be based on the amount of EPA and DHA, not on the total amount of 
fish oil. Supplements vary in the amounts and ratios of EPA and DHA. A common amount of omega-3 fatty acids in 
fish oil capsules is 0.18 grams (180 mg) of EPA and 0.12 grams (120 mg) of DHA. Five grams of fish oil contains 
approximately 0.17–0.56 grams (170–560 mg) of EPA and 0.072–0.31 grams (72–310 mg) of DHA. Different types 
of fish contain variable amounts of omega-3 fatty acids, and different types of nuts or oil contain variable amounts 
of ALA. Fish oils contain approximately 9 calories per gram of oil. 
 
Omega-6 Fats 
Omega-6 PUFAs are found in flaxseed oil, flaxseeds, flaxseed meal, hempseed oil, hempseeds, grapeseed oil, 
pumpkin seeds, pine nuts, pistachio nuts, sunflower seeds (raw), olive oil, olives, borage oil, evening primrose oil, 
black currant seed oil, chestnut oil, and chicken. Corn, safflower, sunflower, soybean, and cottonseed oils also 
contain high concentrations of linoleic acid but because of processing may be nutrient deficient when used in 
products found on store shelves. Borage oil contains the highest concentration of the clinically significant omega-6 
PUFA, GLA. 
 
Omega-9 Fats 
Omega-9 monounsaturated fatty acids (primarily oleic acid) are found in olive oil (extra virgin or virgin), olives, 
avocados, almonds, peanuts, sesame oil, pecans, pistachio nuts, cashews, hazelnuts, and macadamia nuts. 
Clinical Significance of Omega-3, and -6, and -9 PUFAs 

http://supplementscience.org/krilloil.html
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The clinical significance of omega fatty acids lies primarily in the role they play in inflammatory events in the body. 
Indeed, the interplay between pro-inflammatory molecules derived from omega-6 PUFAs and the anti-inflammatory 
actions of molecules derived from omega-3 PUFAs underlies the significant cardiovascular benefits attributable to 
increasing ones consumption of omega-3 PUFAs while at the same time decreasing consumption of omega-6 PUFAs. 
The typical Western diet rich in animal fats and partially hydrogenated vegetable oils contributes to the high ratio 
of omega-6 PUFAs relative to omega-3 PUFAs found in cellular lipids. 
 
While it is not the intention of this discussion to cover the science of omega PUFAs in detail, it is important to have 
a basic understanding in order to fully appreciate the significant clinical benefits that can be gained from simple 
changes in ones dietary habits or supplement intake. 
 
Omega-3 PUFAs 
It is important to denote that when discussing omega-3 fatty acids, their dietary origin is quite important. Omega-
3 fats from plants, such as those in flax seed oil, are enriched in ALA. As indicated above, ALA must first be converted 
to EPA (requiring three independent reactions) and then to DHA (requiring an additional four reactions). Omega-3 
fats from fish are enriched in EPA and DHA and thus do not need to undergo the complex conversion steps required 
of ALA. In addition, the conversion of ALA to EPA and DHA is inefficient in individuals consuming a typical Western 
diet rich in animal fats. 
 
When omega-3 and omega-6 fatty acids are consumed they are incorporated into cell membranes in all tissues of 
the body. Because of this fact, dietary changes in the composition of PUFAs can have profound effects on a cell's 
function because the membrane lipids serve as a source of precursors for the synthesis of important signaling 
molecules involved in cell growth and development as well as modulation of inflammation. Another important 
consequence of dietary alteration in fatty acid composition is the fact that omega-3 and omega-6 PUFAs compete 
for incorporation into cell membranes. 
 
Dietary omega-3 PUFAs compete with the inflammatory, pyretic (fever), and pain promoting properties imparted 
by omega-6 PUFAs because they displace arachidonic acid from cell membranes. In addition, omega-3 PUFAs 
compete with the enzymes that convert arachidonic acid into the pro-inflammatory eicosnaoids (PGE2, TXA2, and 
LTB4). The net effect of increasing dietary consumption of omega-3 PUFAs, relative to omega-6 PUFAs, is to decrease 
the potential for monocytes, neutrophils, and eosinophils (i.e. white blood cells called leukocytes) to synthesize 
potent mediators of inflammation and to reduce the ability of platelets to release TXA2, a potent stimulator of 
the blood coagulation cascade. 
 
Probably the most important role of the omega-3 PUFAs, EPA and DHA, is that they serve as the precursors for 
potent anti-inflammatory lipids called resolvins (Rvs) and protectins (PDs). The Rvs exert their anti-inflammatory 
actions by promoting the resolution of the inflammatory cycle, hence the derivation of their names as resolvins. The 
resolvins are synthesized either from EPA or DHA. The D series resolvins are derived from DHA and the E series from 
EPA. An additional anti-inflammatory lipid derived from DHA is protectin D1 (PD1). The E series resolvins reduce 
inflammation, regulate polymorphonuclear leukocyte (PMN, a type of  white blood cell) infiltration by blocking 
transendothelial migration, reduce dendritic cell function (dendritic cells are potent antigen presenting cells which 
prime T cell mediated inflammatory responses), regulate IL-12 production (a potent pro-inflammatory cytokine) and 
lead to resolution of the inflammatory responses. More information on the synthesis and actions of the Rvs and PDs 
can be found on The Medical Biochemistry Page. 
 
The omega-3 fatty acids DHA and EPA have also been shown to be important for normal brain development and 
function. Several studies have demonstrated that DHA is essential for proper development of the prenatal and 
postnatal central nervous system. The benefits of EPA appear to be in its effects on behavior and mood. In clinical 
studies with DHA and EPA there has been good data demonstrating benefit in treating attention deficit hyperactivity 
disorder (ADHD), autism, dyspraxia (motor skills disorder), dyslexia, and aggression. In patients with affective 
disorders consumption of DHA and EPA has confirmed benefits in major depressive disorder and bipolar disorder. In 
addition, some studies have demonstrated promising results in treatment of schizophrenia with some minor benefits 

http://themedicalbiochemistrypage.org/blood-coagulation.php
http://themedicalbiochemistrypage.org/aspirin.php
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in patients with borderline personality disorder. Of significance to these effects of EPA and DHA on cognition, mood 
and behavior is the fact that administration of omega-3 fatty acid containing phospholipids (such as those present 
in Krill oils) are significantly better than omega-3 containing triacylglycerides such as those that predominate in fish 
oils. 
 
Omega-6 PUFAs 
The most important omega-6 PUFA is arachidonic acid. When cells are stimulated by a variety of external stimuli, 
arachidonic acid is released from cell membranes through the action of phospholipase A2 (PLA2). The released 
arachidonate then serves as the precursor for the synthesis of the biologically active eicosanoids, the prostaglandins 
(PGs), thromboxanes (TXs), and leukotrienes. (LTs) The arachidonate-derived eicosanoids function in diverse 
biological phenomena such as platelet and leukocyte activation, signaling of pain, induction of bronchoconstriction, 
and regulation of gastric secretions. These activities are targets of numerous pharmacological agents such as the 
non-steroidal anti-inflammatory drugs (NSAIDs), COX-2 inhibitors, and leukotriene antagonists. 
 
Research over the past 10–15 years has demonstrated the physiological benefits (i.e. anti-inflammatory) of 
alternative pathways of polyunsaturated fatty acid metabolism. Much of this topic is covered in more detail in The 
Medical Biochemistry Page. As described above for the synthesis of arachidonate, much of the DGLA derived from 
ingested linoleic acid or GLA is diverted into membrane phospholipids due to the inefficiency of the Δ5-desaturase 
catalyzing the conversion of DGLA to arachidonic acid. Incorporation of DGLA into membrane phospholipids 
competes with the incorporation of arachidonate so that diets enriched in GLA result in an alteration in the ratio of 
membrane arachidonate to DGLA. Release of membrane DGLA occurs in response to the same signals that lead to 
release of arachidonate. Once DGLA is released it will compete with arachidonate for COXs and LOXs. The products 
of COX action on DGLA are series-1 prostaglandins (PGE1) and thromboxanes (TXA1). These eicosanoids are 
structurally similar to the series-2 eicosanoids except, of course, they have a single double bond. Although 
structurally similar, the series-1 eicosanoids have distinctly different biological actions. PGE1 and TXA1 are anti-
inflammatory, they induce vasodilation, and they inhibit platelet aggregation. These latter two responses represent 
significant anti-coagulant properties that have profound cardiovascular benefits such as in the prevention of 
atherosclerosis. When DGLA is a substrate for 15-LOX, the product (15-hydroxyeicosatrienoic acid, 15-HETrE) is a 
potent inhibitor of 5-LOX which is the enzyme responsible for the conversion of arachidonic acid to LTB4. LTB4 is a 
potent inflammatory molecule through its action on neutrophils, thus, DGLA serves to inhibit inflammation via the 
lpathway through which arachidonic acid is converted to a pro-inflammatory lipid. 
 
Due to the vasodilating action of PGE1 it is used pharmaceutically as aprostadil for the treatment of erectile 
dysfunction (ED). The ED applications of PGE1 are sold as MUSE® and Caverject®. MUSE is a urethral suppository and 
Caverject is an injectable version. Aprostadil is also used clinically to treat newborn infants with a type of congenital 
heart defect. The administration of aprostadil in these infants maintains a patent ductus arteriosus until surgery can 
carried out to correct the underlying heart defect. Ductus arteriosus is a normal structure of the fetal heart that 
allows blood to bypass circulation to the lungs since the fetus does not use his/her lungs in utero. The ductus 
arteriosus shunts blood flow from the left pulmonary artery to the aorta. Shortly after birth the ductus closes due to 
the high levels of oxygen the newborn is exposed to at birth. However, in newborns with certain congenital heart 
defects, maintaining a patent ductus arteriosus is clinically significant. 
 
Omega-9 Fatty Acids 
Oleic acid, since monounsaturated is not a PUFA, but it is a clinically relevant omega-9 fatty acid. Oleic acid has been 
shown to be of benefit in reducing level of cholesterol in the circulation. This reduction in cholesterol reduces the 
incidence of atherosclerosis and therefore the risk for heart attacks. In addition, oleic acid may aid in the prevention 
of certain types of cancer. However, there is some controversy in the area of cancer since evidence has been obtained 
that indicates that the level of saturated and monounsaturated fatty acids found in membranes of erythrocytes (red 
blood cells, these cells carry oxygen in the blood) is a good predictor of post-menopausal breast cancer. 
 
  

http://themedicalbiochemistrypage.org/aspirin.php
http://themedicalbiochemistrypage.org/aspirin.php
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Omega -6 Poly Unsaturated Fatty Acids (PUFA) 
From the above article it is clear that there is a distinct difference between Omega 6  PUFA and Omega 3 PUFA. 
When applied to the skin Omega 6 fatty acids are primarily responsible for the biological efficacy of the skin. This 
biological efficacy includes skin hydration, transepidermal water loss, hair lustre and shine and roughness and 
scaling of the skin. In patient that is suffering from a deficiency of Omega 6 PUFA’s epidermal hyper proliferation 
with a concomitant excessive scaling, hair loss and reduction in barrier properties against infections is seen. Gamma 
linoleic acid (Omega 6) supplementation in Borage oil reversed hyper proliferation in induced by feeding a 
hydrogenated coconut oil diet in Guinea pigs (Chung S et al), supplementation with Flaxseed oil and Borage oil 
increased skin hydration and decreased transdermal water loss as well as reducing roughness and scaling of the 
skin in human patients. ( De Spirit S et al). Although most dogs will get enough Omega 6 from high quality 
commercial dog foods there seems to be some individuals that have a higher need for these oils and in these dogs 
extra supplementation with primarily plant oils such as Borage oil and Evening primrose oils are indicated. In these 
cases a specific oil formulation with a much higher Omega 6:3 ratio of 7:1 is indicated. (Botha OJ).  
 
Omega - 3 Poly Unsaturated Fatty Acids (PUFA) 
 

- Description 
 

 
 
 
See article above  
 

- Bioavailability and therapeutic action 
See discussion under Joint supplements 
 

- Efficacy 
The efficacy of Omega 3 fatty acids in the management of seasonal atopy in man has been well described (Mayser 
P et al) Scott published an extensive article on the Nonsteroidal anti-inflammatory agent in the management of 
canine allergic pruritus. He concluded that amongst others Omega-3/omega-6 fatty acid-containing products are 
often useful, either as single agents, in combinations for managing allergic dermatitis, or for reducing glucocorticoid 
requirements. (Scott DW, Miller WH Jr.). In a well-designed  randomized, double blind, placebo–controlled trial 
dogs suffering from atopic dermatitis was supplemented with either 200 mg/kg/day of Flax seed oil  or a total of 85 
mg/kg/day of EPA + DHA in both the Flax seed oil and EPA+ DHA the dogs clinical scores improved but not in the 
placebo group. (Mueller RS et al). In another randomized, double blind, placebo–controlled, multicenter trial it was 
proven that supplementation with Omega-3 oils reduced the dosage of Prednisolone needed to control canine 
atopic dermatitis in dogs. (Saevik BK et al). In another trail Abba et al concluded that early supplementation (before 
prolonged clinical signs has observed) with Omega 3 PUFA’s resulted in better clinical results than if 
supplementation was instituted at a late stage of the disease. The difference in pruritus score was the most marked. 
(Abba C et al). In a recent study it was found that the SC of atopic dogs was characterized by a significant decrease 
in the lipid content when compared to the healthy controls. After administration of an oral Omega-6/ Omega-3 

http://www.ncbi.nlm.nih.gov/pubmed?term=Mayser%20P%5BAuthor%5D&cauthor=true&cauthor_uid=12005454
http://www.ncbi.nlm.nih.gov/pubmed?term=Mayser%20P%5BAuthor%5D&cauthor=true&cauthor_uid=12005454
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fatty acid supplement the semi-quantitative electron microscopy study revealed that the treatment resulted in a 
significantly improved organization of the lamellar lipids in the lower SC. (Popa I et al).  
 

-  Safety 
See discussion under Joint supplements 
 

- Recommended dosage 
Dosages of 17 mg/kg eicosapentaenoic acid (EPA) + 5 mg/kg docosahexaenoic acid (DHA) + 35 mg/kg 
gammalinolenic acid (GLA) was used by Abba whilst Mueller employed 50 mg/kg/day of EPA + 35 mg/kg/day of 
DHA. (Abba C et al and Mueller RS et al). This equates to a total of 57 – 85 mg/kg/day of total Omega 3 fatty acids. 
  

- Adjunct scientific research 
See discussion under Joint supplements. 
 

- Synergism with other Nutraceuticals 
In most commercial fatty acid supplements developed for dogs and cats the manufacturers include Biotin, Zinc, and 
some Vitamins. Publications in this regard include those by: Frigg M et al,  Colombini S et al, White SD et al,  Sousa 
CA et al, Watson AL et al, Plevnik Kapun A et al,  Behera SK et al, Dimri U et al. and  Ihrke PJ.  
 

- Evidence Based classification and summary 
Seen in the light of the above publications mentioned good EBM scientific evidence was found for the use of Omega 
3 PUFA in the management of allergic dermatitis AO in dogs and cats. However, it is important to realize that it is 
preferable to use Omega – 3 PUFA’s from cold water fish oil such as Salmon oil, or even better those derived from 
Krill oil rather than those derived from plant oils.  
 
HEPATIC SUPPLEMENTS 
 
Pangamic acid (N, N Dimethyl glycine), Betaine (N, N, N Trimethylglycine) 
 

 
 

Betaine is well documented to contribute to hepatocellular hydration and to provide protection from stress. It was 
shown that a reduction of hepatic Betain resulted in cell swelling in hepatocytes. (Hoffmann L et al). Betain dosed 
rats was found to markedly increase bile excretion. (Zapadniuk VI, Panteleĭmonova TN.) In non-alcoholic 
steatohepatitis (NASH) model mice supplied with Betain as a dietary supplement the Betain supplementation had 
an inhibitory effect on fat accumulation in the liver indicating a reduction of hepatic  
-22- 
steatosis. (Kawakami S et al). Sub chronic exposure of rats to Dichlorfos and or Deltamethrin caused weight loss, 
hind limb weakness and histopathological changes in kidney tissue. It was also shown that these toxicities caused a 
decrease in Dimethylglycine. (Wang HP et al). 
The above published research may be an indication that Betain may be of benefit in the treatment of Diabetes 
mellitus, Hepatic lipidosis in cats and Pyrethrin and or Organophosphate toxicity. 
 
  

http://www.ncbi.nlm.nih.gov/pubmed?term=Frigg%20M%5BAuthor%5D&cauthor=true&cauthor_uid=2602924
http://www.ncbi.nlm.nih.gov/pubmed?term=Colombini%20S%5BAuthor%5D&cauthor=true&cauthor_uid=10563006
http://www.ncbi.nlm.nih.gov/pubmed?term=White%20SD%5BAuthor%5D&cauthor=true&cauthor_uid=11360336
http://www.ncbi.nlm.nih.gov/pubmed?term=Sousa%20CA%5BAuthor%5D&cauthor=true&cauthor_uid=3372323
http://www.ncbi.nlm.nih.gov/pubmed?term=Sousa%20CA%5BAuthor%5D&cauthor=true&cauthor_uid=3372323
http://www.ncbi.nlm.nih.gov/pubmed?term=Watson%20AL%5BAuthor%5D&cauthor=true&cauthor_uid=16364034
http://www.ncbi.nlm.nih.gov/pubmed?term=Plevnik%20Kapun%20A%5BAuthor%5D&cauthor=true&cauthor_uid=23323961
http://www.ncbi.nlm.nih.gov/pubmed?term=Behera%20SK%5BAuthor%5D&cauthor=true&cauthor_uid=21336571
http://www.ncbi.nlm.nih.gov/pubmed?term=Dimri%20U%5BAuthor%5D&cauthor=true&cauthor_uid=21336571
http://www.ncbi.nlm.nih.gov/pubmed?term=Zapadniuk%20VI%5BAuthor%5D&cauthor=true&cauthor_uid=3620644
http://www.ncbi.nlm.nih.gov/pubmed?term=Pantele%C4%ADmonova%20TN%5BAuthor%5D&cauthor=true&cauthor_uid=3620644
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Thioctic acid (Alpha lipoic acid) 
 

 
 
The pharmacokinetics of orally administered dogs was published in an article by Zicker and co-workers. They proved 
conclusively that Alpha lipoic acid (Ala) was well absorbed by dogs at dosages of 2.5. 12.5 and 25 mg/kg per os in 
capsules or as an inclusion in extruded dog food. Mean Tmax was comparable to humans at the mean value of 10 
– 12.5 mg/kg bodyweight. Animal studies have shown that glutathione synthesis and cellular glutathione levels are 
significantly lower in aged animals than in younger animals, leading to a decreased ability of aged animals to 
respond to toxin exposure and oxidative stress, whilst supplementation of these rats diet with Ala significantly 
raised their glutathione levels. (Hagen TM et al). 
 
 Furthermore, they found that Ala supplied at 5 different inclusion rates in extruded dog food had positive effect 
on general health and no haematological abnormalities or toxicities were noted except at the highest level of 
inclusion. (Zicker et al). 
 
Another benefit of alpha lipoic acid is its ability to chelate, or bind, with heavy metals. Ala has been shown to form 
complexes with manganese, zinc, cadmium, lead, cobalt, nickel, and iron ions. In one study, dogs and mice were 
completely protected from arsenic poisoning and mercury poisoning with high doses of alpha lipoic acid, but it was 
ineffective against lead and gold poisoning. (Grunert RR). Alpha lipoic acid can protect cells from lipid peroxidation 
caused by excess copper. It has been shown to bind to copper in human lipoproteins and to inhibit peroxidation of 
the lipoproteins. (Lodge JK et al).  
 
Ala has been demonstrated to have the ability to regenerate the liver if it has already been damaged such as the 
successful treatment of viral Hepatitis in humans demonstrated. (Berkson BM). Ala has been well documented in 
the effective treatment of wild mushroom poisoning in humans. (Becker CE et al) 
Alpha lipoic acid has been found to prevent calcium oxalate crystals or stones from forming in and damaging the 
kidneys. Ala also displays antihyperglycemic effects. It has been shown to aid in increasing glucose uptake in skeletal 
muscles as well as improving insulin stimulated glucose disposal. (Henriksen EJ et al), (Evans JL et al). 
The above published research may be an indication that Ala may be of benefit in the treatment of Diabetes mellitus, 
Hepatic lipidosis in cats, Chronic active hepatitis in dogs, heavy metal as well as mushroom poisoning in dogs, 
Copper storage disease in Bedlington Terriers, viral hepatitis, FIP in cats, calcium oxalate crystal urea and  diabetes 
mellitus amongst others. 
 
The recommended dose is 15 -30 mg/kg bodyweight per day.   
 
Methionine, Choline, Vitamin B complex 
 
Choline is the precursor of Betain. Choline depletion causes may cause increased homocysteine in children with 
Cystic fibrosis (CF) of the liver and as such may contribute to the clinical symptoms seen in CF. (Innis SM, Hasman 
D). Chronic Aflatoxicosis in dogs mimics the clinical symptoms of CF in children and Choline may be indicated in the 
treatment of Aflatoxicosis.   
 
Milk Thistle (Silibinin, Silymarin) 
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Silibinin (syn. silybin, sylimarin I) the active substance found in the plants seeds and leaves is a hepatoprotective 
(antihepatotoxic), antioxidant (radical-scavenging agent), thus stabilizing and protecting the membrane lipids of 
the hepatocytes. (Wynn SG, Fougere BJ). (Au AY et al).  Silybin treated Beagles that was experimentally poisoned 
with Deathcap fungus ( Amanita phalloides) had a faster recovery and no deaths were reported in these. The serum 
changes and fall in prothrombin time was also suppressed in the treated dogs. (Vogel G et al). further research also 
proved that Silymarin had a hepatoprotective and therapeutic effect in experimental liver injury with 
tetrachloromethane in dogs. (Paulová J et al).  
 
Silymarin may be indicated in the treatment of above mentioned toxicosis in dogs. 
Silymarin may show some promise as an adjunct treatment to Metronidazole in resistant Giardia cases in dogs 
(Chon SK et al). The recommended dosage for the plant extract is 50 mg/kg bodyweight per day (Vogel G et al). ( 
Wynn SG).  
 
 
Schisandra chinensis 
 

 
 
The active substance in Schisandra is known as Gomosin A – this substance has been shown to be hepato and kidney 
protective in rats poisoned with CCL4  The results of this trial suggest that Gomisin A induces marked protective 
effects against hepatic and renal injury induced by CCl(4) exposure through differential regulation of the MAPK 
signal transduction pathway. (Hwang IS et al). It has also been shown that Schisandra has hepatoprotective effects 
against acute Acetaminophen (Panado) toxicity. (Bi H et al).Schisandra may be indicated in the treatment of above 
mentioned toxicosis in dogs.  
 
The recommended dosage for the plant extract is 50 - 400 mg/kg bodyweight per day in divided doses. (Wynn SG). 
  
Artichoke leaf Cynara scolymus 
 

 
 

http://en.wikipedia.org/wiki/Silibinin
http://www.ncbi.nlm.nih.gov/pubmed?term=Paulov%C3%A1%20J%5BAuthor%5D&cauthor=true&cauthor_uid=2102576
http://www.ncbi.nlm.nih.gov/pubmed?term=Hwang%20IS%5BAuthor%5D&cauthor=true&cauthor_uid=23381504
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Pretreatment of CCL4 intoxicated rats with Artichoke leaf extract was usefull in the prevention of oxidative stress 
induce hepatotoxicity. (Mehmetçik G et al). it has also been shown to have a choleretic activity. (Wynn SG). The use 
of Artichoke leaf extract would be particularly indicated in the management of post Billiary icterus or hepatic 
lipidosis in cats.  
 
The recommended dosage is 25 – 250 mg/ kg BW of the dried herb divided TID. (Wynn SG)        
 
Panax ginseng 
 

 
 

Kwon and co-workers performed partial hepatectomy on 15 dogs and concluded that both the dogs treated with 
250mg/kg BW per day and the group treated with 500 mg/kg BW of Panax ginseng per day had accelerated liver 
regeneration and reduced liver injury when compared to the group that received no treatment. This is a significant 
trial that proves that Panax ginseng dosed at 250 mg/kg per day will aid in regeneration of Hepatocytes and reduce 
the inflammatory response in the liver of dogs. (Kwon YS et al).  
 
RENAL SUPPLEMENTS 
 
Omega - 3 Poly Unsaturated Fatty Acids (PUFA) 
 
Efficacy 
The renoprotective effects of high level supplementation with Omega 3 PUFA rich in DHA and EPA has been well 
established. These researchers also concluded that supplementation with omega-6 PUFA enhanced renal injury; 
supplementation with omega-3 PUFA was renoprotective. (Brown SA et al). The American Heart Association's n-3 
PUFA intake guidelines can be applied to CKD patients, especially given n-3 PUFA's potential benefits and negligible 
risk profile.(Friedman, AN) Coenzyme and Omega 3 combined supplementation has been shown to reduce 
glomerular hypertension and hypertrophy, and urinary eicosanoid metabolism. (Mori TA, et al) N3 fatty acid 
supplementation reduces plasma 20-HETE in humans and that this associates with reduced BP. These results 
provide a plausible mechanism for the reduction in BP observed in patients with CKD following n-3 fatty acid 
supplementation. 
 
Coenzyme Q10 
 
Efficacy 
In a recently published meta-analysis it was demonstrated that CoQ10 supplementation significantly improved 
metabolic profile in patients with CKD by reducing total cholesterol, LDL-cholesterol, MDA and creatinine levels. 
(Bakhshayeshkaram M et al)  It has been shown that Ubiquinol, the reduced form of CoQ10, effectively ameliorates 
renal function, probably due to its antioxidant effect. Therefore Coenzyme Q10 may be a candidate for the 
treatment of patients with kidney disease. (Ishikawa, A et al) 
 
  

http://www.ncbi.nlm.nih.gov/pubmed?term=Mehmet%C3%A7ik%20G%5BAuthor%5D&cauthor=true&cauthor_uid=18583118
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bakhshayeshkaram%20M%5BAuthor%5D&cauthor=true&cauthor_uid=30417782
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ishikawa%20A%5BAuthor%5D&cauthor=true&cauthor_uid=20878200
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Chitosan 
 
Efficacy 
One of the primary aims in treating CKD in dogs and cats is the reduction of plasma Phosphate levels. Chitin has 
been shown to be a novel Phosphate binder in dogs and cats et al) Furthermore, it has been reported that chitosan 
can combine with acidic substances suspected to be uremic toxins, resulting in their greater excretion from the 
body, thus in improved clinical conditions. .(Zatelli, A) A recent study shows that the given a dietary supplement 
that contains amongs others Chitin reduced serum phosphorus and increased serum bicarbonate values in cats 
with CKD were seen. (Biasibetti,  E et al)    
 
 The effects of chitosan have been investigated on eighty patients with renal failure undergoing long-term stable 
haemodialysis treatment. The patients were tested after a control treatment period of 1 week. Half were fed 30 
chitosan tablets (45 mg chitosan/tablet) three times a day. Ingestion of chitosan effectively increased serum 
hemoglobin levels (from 58.2 +/- 12.1 to 68 +/- 9.0 g L-1). Significant reductions in urea and creatinine levels in 
serum were observed after 4 weeks of chitosan ingestion. (Jing, SB et al)  
 
Cardiac Supplements 
 
L- Carnitine 
 

 
 
Description 
Carnitine is a quaternary ammonium compound biosynthesized from the amino acids lysine and methionine. n 
eukaryotic cells, it is required for the transport of fatty acids from the intermembraneous space in the 
mitochondria, into the mitochondrial matrix during the breakdown of lipids (fats) for the generation of metabolic 
energy. Carnitine exists in two stereoisomers: its biologically active form is L-Carnitine, whereas its enantiomer, D-
Carnitine, is biologically inactive.[2][5] In animals, the biosynthesis of Carnitine occurs primarily in 
the liver and kidneys from the amino acids lysine (via trimethyllysine) and methionine. Carnitine transports long-
chain acyl groups from fatty acids into the mitochondrial matrix, so they can be broken down through β-
oxidation to acetyl CoA to obtain usable energy via the citric acid cycle. 
 
Bioavailability  
The bioavailability of L Carnitine after oral dosing in humans is 5-18% whilst it is far higher in dietary intake. (Evans 
et al)  
 
Efficacy 
In the multicentre Spaniel trial (MUST) Kittleson proved conclusively that early supplementation with L Carnitine 
and Taurine has a beneficial effect in the retardation of Cardiomyopathy in dogs. (Kittleson et al) Adjunct treatment 
of DCM in dogs with L Carnitine and Taurine is advocated by Prof Sanderson at the University of Georgia. ( 
Sanderson SL). The use of L Carnitine supplementation in the  management of acquired cardiac diseases in dogs 
have been advocated. (Dove RS )  
    
  

https://www.ncbi.nlm.nih.gov/pubmed/?term=Zatelli%20A%5BAuthor%5D&cauthor=true&cauthor_uid=22593665
https://www.ncbi.nlm.nih.gov/pubmed/?term=Biasibetti%20E%5BAuthor%5D&cauthor=true&cauthor_uid=29582226
https://en.wikipedia.org/wiki/Quaternary_ammonium_cation
https://en.wikipedia.org/wiki/Amino_acids
https://en.wikipedia.org/wiki/Lysine
https://en.wikipedia.org/wiki/Methionine
https://en.wikipedia.org/wiki/Fatty_acid
https://en.wikipedia.org/wiki/Lipid
https://en.wikipedia.org/wiki/Stereoisomer
https://en.wikipedia.org/wiki/Enantiomer
https://en.wikipedia.org/wiki/Carnitine#cite_note-mehta-2
https://en.wikipedia.org/wiki/Carnitine#cite_note-5
https://en.wikipedia.org/wiki/Biosynthesis
https://en.wikipedia.org/wiki/Liver
https://en.wikipedia.org/wiki/Kidney
https://en.wikipedia.org/wiki/Lysine
https://en.wikipedia.org/wiki/Methyllysine
https://en.wikipedia.org/wiki/Mitochondrial_matrix
https://en.wikipedia.org/wiki/Beta-oxidation
https://en.wikipedia.org/wiki/Beta-oxidation
https://en.wikipedia.org/wiki/Acetyl_CoA
https://en.wikipedia.org/wiki/Citric_acid_cycle
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Safety  
No side effects (Lerman A) 
 
Recommended dosage 
The recommended dosage is 100 mg/kg Dogs every 12 hrs  (Kittleson et al)(Booth DM) 
 
Synergism with other Nutraceuticals 
Concomitant supplementation with Taurine is recommended 
 
Evidence Based classification and summary 
Moderate (Kittleson et al) (Milgram NW et al) 
 
Taurine 
 
Description 
Taurine is an amino sulfonic acid that is the 2-amino derivative of ethanesulfonic acid. It is a naturally occurring 
amino acid derived from methionine and cysteine metabolism. An abundant component of fish- and meat-based 
foods. (Pubchem) 
 
Bioavailability 
  
Efficacy 
In the multicentre Spaniel trial (MUST) Kittleson proved conclusively that early supplementation with L Carnitine 
and Taurine has a beneficial effect in the retardation of Cardiomyopathy in dogs. (Kittleson et al) Adjunct treatment 
of DCM in dogs with L Carnitine and Taurine is advocated by Prof Sanderson at the University of Georgia. ( 
Sanderson SL) . The use of Taurine supplementation in the  management of acquired cardiac diseases in dogs have 
been advocated. (Dove RS )      
 
Safety 
No side effects (Lerman A) 
 
Recommended dosage 
Dosage 50mg/kg/d (Kittleson et al) 
 
Synergism with other Nutraceuticals 
Concomitant supplementation with L Carnitine is recommended 
 
Evidence Based classification and summary 
Moderate (Kittleson et al)  
 
Coenzyme Q10 
 
Description 

 
 

Coenzyme Q10 is a naturally occurring lipid soluble benzoquinine that is synthesized by cells. (Lerman A). 

https://pubchem.ncbi.nlm.nih.gov/compound/ethanesulfonic%20acid
https://pubchem.ncbi.nlm.nih.gov/compound/methionine
https://pubchem.ncbi.nlm.nih.gov/compound/cysteine
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Bioavailability 
The bioavailability of  CoenzymeQ10 in dogs have been well established. It has been shown that water miscible 
formulations of small molecular size is superior in their absorption to large size crystals. (Zaghloul AA et al) 
   
Efficacy 
Coenzyme Q10 has been proven to be Cardioprotective in reperfusion injury in dogs. (Nagai S et al). It was also 
found to be cardioprotective in ischaemic insults in humans (Nakamura et al).  Free radical scavaging is beneficial 
in the treatment of CHF - Coenzyme Q10 acts as strong antioxidant molecules which can help cells to neutralize 
these free radicals. (Sagols E et al). The oral administration of Coenzyme Q10 at 1-10mg/kg/daywas effective in 
suppressing the development of hypertension or in reducing advanced hypertension (Igarashi T et al). The use of 
Coenzyme Q10 supplementation in the  management of acquired cardiac diseases in dogs have been advocated. 
(Dove RS )        
 
Safety 
No side effects reported (Lerman A) 
 
Recommended dosage 
The recommended dosage is 1 -10 (5) mg/kg/ day (Igarashi T et al) 
 
Synergism with other Nutraceuticals 
There is evidence that combination treatment with Coenzyme Q10 and Creatine has beneficial effects on physical 
performance in stable systolic CHF patients.(Fumagalli S et al)  
 
Evidence Based classification and summary 
Good (Lerman A) to Moderate (Sharma A et al)(Booth DM)  
 
Omega 3 PUFA (DHA/EPA) 
 
Efficacy 
Supplementation with Omega3 PUFA has shown numerous benefits in the adjunct treatment of cardiac diseases in 
dogs and cats. Low levels of Omega 3 has been demonstrated in cats with HCM (Hall DJ et al). Supplementation has 
also shown to reduce the incidence of vetricular fibrillation seen in end stage CHF and cardiomyopathy (Billman 
GE). Ischaemic induced cardiac death has been prevented by Omega 3 supplementation. (Sakabe M et al). The use 
of Omega 3 PUFA supplementation in the  management of acquired cardiac diseases in dogs have been advocated. 
(Dove RS )       
 
Crataegus (Hawthorn berry) 
 

 
 

Efficacy 
Crataemon contains the purified flavonoid mixture of Crataegus monogyna. Flowmetric studies of 
dog coronary blood flow show that it increases after intravenous application of 2 mg/kg crataemon. This effect was 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Zaghloul%20AA%5BAuthor%5D&cauthor=true&cauthor_uid=12476865
http://www.ncbi.nlm.nih.gov/pubmed/?term=Nagai%20S%5BAuthor%5D&cauthor=true&cauthor_uid=4046048
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sagols%20E%5BAuthor%5D&cauthor=true&cauthor_uid=21547262
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fumagalli%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21462215
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sharma%20A%5BAuthor%5D&cauthor=true&cauthor_uid=27012265
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short lived but positive in cats This increase is statistically significant and lasts about 30 min, with no significant 
changes in the heart rate and ECG.(Taskov M). It was also shown that oral administration of a fraction of Crataegus 
(oligomere procyanidines) led to a significant rise in blood flow to the myocardium for several hours depending on 
the dose, the highest increase reaching an average value of about + 70% of the resting flow. In dogs regularly fed 
with this substance for a longer period of time (Roddewig C, et al). The use of L Crataegus supplementation in the  
management of acquired cardiac diseases in dogs have been suggested. (Dove RS )        
 
Beta 1-3 D Glucan 
 
Description 

 
 
Beta glucan is a Nutraceutical that is Isolated from the cell walls of baker’s yeast or mushrooms. Beta glucan has 
been proven to stimulate the activity of macrophages via a specific receptor site. It is claimed that the Beta 1.3/1, 
6 glucan molecule is needed to be able to bind to the receptor sites on macrophages.    
In a single article Beynen and Paap claimed that Beta 1.3/1.6 glucans was beneficial in the treatment of  
 
Efficacy 
Qian and co-workers showed that Beta glucan had protective effects on myocardial tissue during myocardial 
infarction in rats and dogs. (Qian, J et al) 
 
Adjunct research 
Beta glucan showed promise in the management of canine osteoarthritis when added to the food at 800 ppm. 
(Beynen AC, Paap P). They claim this to be a double blind placebo controlled trial. When the words Beta glucan is 
searched in PUBMED more than 11 000 references are found but only one relevant publication on Beta glucan 
concerning the improvement of post vaccination immunity in puppies pre- treated with Beta glucan could be found.  
(Haladová E et al). Beta glucan may be beneficial in the management and treatment of the immune system, 
neoplasms, allergic dermatitis and inflammatory bowel disease. Optimal dosage and further efficacy studies of Beta 
glucan use in dogs and cats are warranted.  
 
Creatine 
 
Efficacy 
There is evidence that combination treatment with Coenzyme Q10 and Creatine has beneficial effects on physical 
performance in stable systolic CHF patients.(Fumagalli S et al). Early research elucidated the fact that Creatine levels 
were depleted in CHF as well as in cardiomiopathy cases in dogs (Shen,W et al) (O'Brien PJ.) 
 
Synergism with other Nutraceuticals 
There is evidence that combination treatment with Coenzyme Q10 and Creatine has beneficial effects on physical 
performance in stable systolic CHF patients.(Fumagalli S et al)  
 
INTERVERTEBRAL DISC SUPPLEMENTS 
 
Chondroitin and Glucosamine 

http://www.ncbi.nlm.nih.gov/pubmed?term=Haladov%C3%A1%20E%5BAuthor%5D&cauthor=true&cauthor_uid=21354943
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fumagalli%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21462215
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fumagalli%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21462215
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Efficacy 
The fact that Glucosamine supplementation may be contra-indicated and even detrimental to intervertebral disc 
health was first elucidated by Jacobs et al in in vitro work done an animal model of disc degeneration.  The 
researchers conculed that " These data demonstrate that the net effect of Glucosamine on matrix in an animal 
model in vivo, as measured by gene expression, magnetic resonance imaging, histology, and total proteoglycan is 
antianabolic. This raises concern about this commonly used supplement, and future research is needed to establish 
the clinical relevance of these findings.(Jacobs, L et al) Further work done by the same group of researchers 
disproved earlier work that indicated potential beneficial effects of Glucosamine supplementation on disc health 
and treatment of IVDD.  they found that under inflammatory conditions alone Glucosamine " demonstrated a dose-
dependent effect in decreasing inflammatory and catabolic mediators and increasing anabolic genes. However, 
under conditions of mechanical stimulation, although inflammatory gene expression was decreased, PGE2 was not. 
In addition, matrix metalloproteinase-3 gene expression was increased and aggrecan expression decreased, both of 
which would have a detrimental effect on matrix homeostasis. Consistent with this, measurement of total 
glycosaminoglycans and new proteoglycan synthesis demonstrated detrimental effects of glucosamine under all 
conditions tested.  The current study demonstrates a potentially anti-inflammatory effect of glucosamine under non-
mechanically active cell culture conditions. This effect was lost under conditions of mechanical stimulation, and was 
accompanied by a negative effect on matrix constituents. These results may in part help to explain the conflicting 
reports of efficacy, as there is biological plausibility for a therapeutic effect under conditions of predominate 
inflammation. However, under conditions where mechanical signaling predominates or is coupled with 
inflammatory stimuli, these results suggest a negative biologic response on matrix. Therefore, the potential anti-
inflammatory effects of glucosamine may not be realized in the clinical setting, where the potential exists for 
detrimental effects on matrix".  (Sowa, GA  and Jacobs,L et al) 
 
A landmark study based on a world wide web-based survey "Dachs-Life 2015" was carried out from January-
April 2015, with responses received for 2031 individual Dachshunds. This study aimed to (i) estimate prevalence of 
IVDD in six Dachshund varieties, and (ii) identify risk factors associated with IVDD diagnosis from a wide variety of 
demographic, conformational, dietary, activity and exercise-related variables. The data collated by the researchers 
from the  Department of Clinical Science and Services, Royal Veterinary College, Hatfield, Hertfordshire UK 
concluded that  " Dogs that were supplemented with glucosamine or chondroitin were at increased odds of IVDD 
The above scientific publications cast serious doubt on the prudence of continued use of Glucosamine and or 
Chondroitin supplementation is Chondrodystrophic dogs.  
 
Resveratrol 
 

 
 
Description 
Resveratrol contains stilbene and non-flavonoid polyphenol produced by various plants including grapes and 
blueberries. It has anti-oxidant, anti-inflammatory, cardioprotective, anti-mutagenic, and anti-carcinogenic 
properties. It also inhibits platelet aggregation and the activity of several DNA HELICASES (Pubchem) In addition to 
grapes and wine, dietary sources of resveratrol include peanuts and mulberries. Resveratrol is also found in 
significant amounts in the dried roots and stems of the plant Polygonium cuspidatum Sieb. Et Zucc., also known as 
the Japanese knotweed. (Pubchem) 
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Bioavailability and therapeutic action 
The bioavailability of both Glucosamine HCL and low molecular weight Chondroitin sulphate has been proven and 
in addition it was proven that low molecular weight Chondroitin Sulphate displayed significant accumulation after 
multiple dosing. 
(Adebowale A et al). It is indicated to start all Nutraceutical treatment on a twice daily dosage for 10 days to 
maximize the loading dose and to then decrease to a once a day administration. In a recent randomized cross over 
study Qian and co-workers found that the bioavailability of Glucosamine HCL was substantially enhanced by the 
addition of 0.5% Chitosan to the formulation.   
 
 
Efficacy 
Below is summary of conclusions that several researchers have published. These publications reported on early 
preclinical in vitro research on various animal disc models. It also reports on in vivo work regarding the protective, 
regenerative and anti-inflammatory effect of Resveratrol on the intervertebral disc in animal models.  
"The present study provides that resveratrol may be a potential drug for retarding mechanical overloading-induced 
NP cell senescence." (Jiang Y1 et al) 
"RES regulates the ECM expression of NPC via Wnt/β-catenin signaling pathway, which provide a new idea for 
intervertebral disc degeneration disease treatment." (Liu H et al) 
"Resveratrol enhances matrix biosynthesis of nucleus pulposus cells through activating autophagy via the PI3K/Akt 
pathway" (Gao et al) 
"RES could alleviate mitochondrial dysfunction and cell apoptosis under oxidative stress and may delay the 
progression of disc degeneration", (Zhang B et al) 
"Resveratrol attenuates mechanical overloading-induced NP cell apoptosis in a dose-dependent manner, and 
inhibiting activation of the ERK1/2 pathway may be one potential mechanism behind this regulatory process." 
(Zhang Z et al) 
"Resveratrol may be promising to regenerate mechanical overloading-induced disc degeneration."(Han X et al) 
"These anabolic effects on degenerated discs indicate that resveratrol is a promising candidate for treatment of 
degenerative disc disease." (Kwon YJ) 
"These results suggest that resveratrol could possibly reverse the process of intervertebral disc degeneration and 
thus could be applied as a potential drug for the disease." (Wu JW et al) 
"Combined effect of 17β-estradiol and resveratrol against apoptosis induced by interleukin-1β in rat nucleus 
pulposus cells via PI3K/Akt/caspase-3 pathway. (Yang SD et al) 
 
From the above it may be argued that Resveratrol supplementation holds promise as a preventative measure as 
well as the therapy of IVDD in chondrodystrophic dogs. Although none of the work has yet been done on dogs 
specifically it is currently the only researched Nutraceutical in this regard.   
 
Safety  
Resveratrol is an extremely safe Nutraceutical to this end Johnson and co-workers it found that based on body 
weight effects, the No Observed Adverse Effect Level (NOAEL) for resveratrol was 200mg/kg/day in rats and 600 
mg/kg/day in dogs.  
 
Recommended dosage 
In an research  regarding cancer chemoprevention with Resveratrol in canines a dosage of 18 mg/kg was used. 
(Tamara, P et al) 
 
Adjunct scientific research 
Cancer prevention in dogs (Tamara, P et al)  
Immune modulation (Mathew, LM et al) 
 
Synergism with other Nutraceuticals 
No published synergism shown.   

http://www.ncbi.nlm.nih.gov/pubmed?term=Adebowale%20A%5BAuthor%5D&cauthor=true&cauthor_uid=12214321
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jiang%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=29875176
https://www.ncbi.nlm.nih.gov/pubmed/?term=Han%20X%5BAuthor%5D&cauthor=true&cauthor_uid=29074559
http://www.ncbi.nlm.nih.gov/pubmed/26824000
http://www.ncbi.nlm.nih.gov/pubmed/26824000
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Evidence Based classification and summary 
As it stands at the moment based on the preclinical and clinical data Resveratrol may be classified as a poor EBM 
Nutraceutical in dogs and as moderate in rats and other lab animals.  
 
Avocado Soybean Unsaponifiables (ASU)  
 
Efficacy 
ASU has up to recently not been marketed as a supplement in the prevention, management and treatment of IVDD 
in animals. In vitro research has however demonstrated that ASU has many beneficial effects on disc health and the 
amelioration of inflammation in IVDD. In fact, dogs treated with ASU exhibited a significant decrease in indicators 
of cartilage matrix damage, such as the structural changes indicative of collagen network ( Boileau, C et al)  The 
annulus of the disc is primarily composed of a collagen network and as such ASU may be protective to this network 
. Anabolic properties of ASU promote cartilage repair by stimulating collagen and aggrecan synthesis via inhibition 
of inflammatory cytokines (Christiansen BA et al). IVDD is known to cause severe inflammatory changes within the 
disc as well as around nerve roots once extrusion of degenerated disc material transpires.  Research results 
demonstrate that ASU expresses a unique range of activities, which could counteract deleterious inflammatory 
processes. (Gabay, O et al) 
 
MSM (Methylsulfonylmethane) 
 
Efficacy 
Subjects with lower back pain undergoing conventional physical therapy with supplementation of a glucosamine 
complex containing MSM reported an improvement in their quality of life. ( Butawan, M et al)  
 
Recommendations for the use of veterinary Nutraceutical products 
A plethora of commercial Nutraceutical products have flooded the veterinary market during the last decade. As 
these products do not have to undergo strict regulatory requirements for registration and very little post production 
analysis is required it is easy and affordable to bring these products to the market.(Booth DM) Most manufacturers 
of these products cater for the pet trade market and very few are specifically targeted to the Vet only distribution 
channel. Currently only one specialist dedicated vet only Nutraceutical Company (VetsBrands) is active in South 
Africa. Many Nutraceutical formulations contain less active ingredients than stated on the label. In a study it was 
found that in 9 of 11 (84%) of Chondroitin containing products there were label claim deviations with mislabeling 
varying from 0-115%. (Booth DM). Although most of these mislabeling was found in the economy products higher 
priced products did not always guarantee accuracy. Raw material quality plays a crucial role in the final quality and 
efficacy Veterinary Nurtraceutical formulations. Cheap low quality raw materials abound and are often used in the 
cheaper pet store type products. The reliability and quality of manufacture of Nutraceuticals is of paramount 
importance. Manufacture of Nutraceuticals in a GMP (Good manufacturing practice) registered laboratory 
registered with Act 101 or Act 36/1947 will ensure a top quality product that contains what the label claims. 
Veterinarians are encouraged to critically examine Nutraceutical products regarding their formulation, quality of 
raw materials and manufacture before deciding to advise the use of these products to pet owners. Veterinarians 
are however also urged to consider those nutraceutical products that have a moderate or high level of scientific 
evidence as stand alone or adjunct treatments in their practice.  
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VetsBrands  
A unique company with unique products 

 
OUR COMPANY 
 
VetsBrands was founded by Dr Ockert Botha in 2012 at the SAEVA congress in Oubaai. 
VetsBrands is a privately owned company registered in South Africa. 
Only Veterinarians Registered by SAVC may hold shares in the company. 
We are currently owned by Dr Botha and 55 Veterinarians country wide. 
VetsBrands is proudly Vet Only add infinitum. 
We are the only South African company to offer Veterinary Products as well as Pet Food . 
VetsBrands currently owns 25 Veterinary product and 15 Pet food registrations. 
Of these several are First in South Africa and even First in the World products. 
 
OUR WORLD FIRST PRODUCTS INCLUDE 
 
 *Doxyvet - 300 mg Sustained Doxycycline tablet for Dogs 
*Endovet - 1 Tablet per 20 kg BW Dewormer tablets for Dogs 
* Summer Spray - DEET & Four oil Midge, Mosquito and Fly repellant  
*Hepafocus - Unique combination Nutraceutical & Herbal Hepatic support in Dogs 
*Chondrofocus - Nutraceutical support for IVDD in Dogs 
*Stomafocus - Nutraceutical support for oral inflammatory conditions in dogs and cats 
 
OUR SOUTH AFRICAN FIRST PRODUCTS INCLUDE 
 
*Cartlifocus - First South African ASU Joint support product for dogs 
*Dermofocus - High dose Omega 3 DHA EPA oil derived from Krill 
*Renofocus Oil & Tablets - Nutritional aid in management of CRD in dogs and cats 
 
OUR SUPER PREMIUM VETSBRANDS RANGE OF PET FOODS 
 
*Super Premium formulations offered at an affordable premium price 
*Exclusively imported animal protein sources 
*High Rice low Grain formulation 
*No Beef protein or Beef tallow formulation ensures optimal skin and coat health  
*High level Omega 3 Chicken Krill and Deep Sea Fish oils reduces allergies 
*Unique Nutraceutical additives ensures optimal health and vitality 
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WHAT IS THE CURRENT STATE OF RESEARCH ETHICS AND THE USE OF 
ANIMALS FOR SCIENTIFIC PURPOSES IN SOUTH AFRICA? 

Erika Bornman 
 

Information about the use of animals for scientific purposes is not readily available in South Africa. Public opinions 
concerning research ethics and the use of animals are diverse and varied. Moreover, many Veterinary and Para 
veterinary professionals are inadequately informed about laws, regulations, standards and rules pertaining to the 
use of animals for scientific purposes, particularly in the case of practitioners not directly involved in academic 
research.  
 
The purpose of this paper is to provide an overview of recent developments, current standards and the growth of 
ethics in animal sciences as these issues pertain to Veterinary and Para veterinary professionals.  Topics that will be 
addressed include the legal and ethical requirements when animals, parts of animals or even animal-derived 
samples are to be used for research purposes, as well as how welfare matters are addressed when the use of 
animals is proposed.  
 
The NSPCA Animal Ethics Unit has been involved with ethical issues surrounding scientific research and has served 
on many animal ethics committees for over 10 years. We will present statistics on the numbers of animals used, 
the species involved and the types of research for which animals are used.    
 
The information presented here will put members of the Veterinary and Para veterinary professions in a position 
where they are better equipped and resourced to make informed decisions when dealing with issues related to the 
care and use of animals for scientific purposes. 
 
KEY WORDS: South Africa, Animal Ethics, Animal Welfare, Legal Requirements, Animal Ethics Committees, Animals 
used for Scientific Purposes, Statistics 
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VETERINARY INTERVENTIONAL RADIOLOGY 
A J Carter BVSc (Hons) MMed Vet (Med) 

Specialist physician Fourways Veterinary hospital 

alaincarter@fourwaysvet.co.za 

INTRODUCTION 

Interventional radiology refers to image guided interventions characterized by minimal invasiveness. Various tools 
are required to gain access to the target organ either via natural orifices or via percutaneous access. Advanced 
instrumentation is required including access devices, specific devices for therapeutic purposes and a digital 
fluoroscopy unit. In this paper the equipment required for interventional radiology will be discussed and a brief 
discussion of the following procedures will be entertained 

• Cardiac pacemakers 

• Pulmonic balloon valvuloplasty 

• Tracheal stenting 

• Cutaneous ureteral bypass devices. 
 

EQUIPMENT 

Digital fluoroscopy is a computer based image-processing technique where by real time radiographic images are 
captured on an image intensifying fluorescent screen. These images are then digitized for storage and reproduction 
through an image processor. With digital fluoroscopy post processing allows enhanced contrast resolution and high 
speed image acquisition up to 30 frames per second. Typically a mobile C-arm fluoroscopic unit is self contained, is 
mobile and has two screens, one for image capture and the other for image viewing and replaying of images. A 
specific radiolucent table is required which also allows position of the patient by moving the table top. There is 
always significant radiation exposure for the physicians and nurses performing these procedures and appropriate 
protection equipment is required including lead lined aprons, thyroid protectors and lead lined glasses. During 
image capture low frame rates and standing back from the table will also reduce exposure. 
 
For vascular access the following equipment is required: 

• Access needles. Usually 18-21 gauge needles are used. Have to make sure that the inner diameter can 
accept the guide wires which are measures in inches. Generally a 18G needle will accept a 0.038’’ and a 
0.035’’ guide wire. 

• Guide wires. These are used to facilitate the placement of catheters at a particular site. Guide wires are 
highly specialized pieces of equipment, Guide wires selected should be twice as long as the catheters used. 
Typically a J tipped guide wire is used for safety purposes but tip shapes and flexibility can vary. Hydrophilic 
coated guide wires reduce friction when passing through blood vessels and when passing catheters over 
them. These guide wires need to be wet before use and the catheters need to be flushed before usage. 

• Introducer sheath. An introducer sheath is placed within the vessel once access is obtained. Theses sheaths 
protect the vascular entry site and allow exchange of guide wires, catheters and other devices. A 
haemostasis valve and side port are attached to the trailing end of the vascular sheath 

 
TRACHEAL STENTING 

This is a minimally invasive procedure used for the restoration of obstructed or narrowed tracheal lumen. It is most 
commonly used for dogs with a collapsed trachea but may also be used for palliative therapy of tracheal tumours 
or strictures.  
 
Prior to performing a tracheal stenting a correct diagnosis has to be made and all co morbidities have to be taken 
into account and managed appropriately. Those patients who have failed appropriate medical therapy for tracheal 
collapse and associated co morbidities are considered candidates for tracheal stent placement. The most 
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substantial risk associate with tracheal stenting is the anaesthetic and continual and good communication between 
the anaesthetist and stent operator is critical. Complications associated with the procedure are reduced with 
experience and correct sizing and placement of the stent. 
 
Long term complications include continual collapse beyond the stent, stent shortening, stent migration, 
pneumonia, tracheitis, excessive granulation tissue and stent fracture. 
 
The whole procedure is performed under fluoroscopic guidance including pre stent measurements. Often a pre-
procedure tracheal scope is performed to evaluate the trachea. A marking catheter is placed in the oesophagus 
prior to the procedure so as to get corrected measurements while taking radiographic magnification into account. 
A endotracheal tube is place in the cricoid and the cuff inflated and measurements are taken under positive and 
negative pressure.  The length of the tracheal collapse and the diameter of the trachea are measured. The maximum 
stent diameter should be 10-20% larger than the maximum tracheal diameter. Over sizing of the stent will prevent 
complete stent expansion and will thus hold it in place. 
 
The stents undergo a process of fore shortening once placed in the trachea. As the stent expands it gets shorter. 
You have to make use of shortening charts when determining the length of the stent. 
  
SUBCUTANEOUS URETERAL BYPASS DEVICE  

Blockage of the ureter occurs commonly in cats as a result of Calcium Oxalate stone formation in the kidney that 
pass into the ureter and get lodged. The subcutaneous ureteral bypass device allows urine flow from the kidney 
into the bladder effectively bypassing the problem of the obstructed ureter. The port which lies under the skin can 
be easily accessed and allows serial flushing of the system to ensure patency. This is a kidney saving procedure and 
often a life saving procedure in patients with obstructed ureters. 
 
Fluoroscopic guidance allows accurate placement of the nephrostomy catheter in the renal pelvis which is then 
locked into place.  
 
A detailed discussion of the procedure will be dealt with elsewhere in the congress.  
 
CARDIAC PACEMAKERS 

Symptomatic bradycardia is the most common reason for pacemaker therapy in dogs and cats.  Bradycardia can be 
caused by SA node dysfunction/sick sinus syndrome or complete block of the AV node. Diagnosis requires 
monitoring of the patient’s ECG over an extended period (24-48 hours) with the use of a Holter monitor. Sometimes 
the diagnosis can be made with an in house short ECG recording.  Syncope is not the only symptom noted with 
bradyarrhythmia. Patients may also show signs of exercise intolerance, pre-syncope, ataxia, generalized muscle 
weakness and signs of heart failure.  
In Veterinary medicine cardiac pacing is usually performed with a single lead placed in the right ventricular apex. 
With SA node dysfunction the pacing system only kicks in if the heart rate drops below a certain pre-determined 
rate (Usually 60-70 bpm). With an AV block continual pacing is required. 
Typically the pacing generator is placed caudal to the scapular or in the neck. The pacing lead is passed down the 
jugular vein on the right sided through the right atrium and secured in the right ventricular apex. A small cork screw 
device anchors the lead into the right ventricular apex and an anchoring sleeve is used to secure the lead in the 
jugular vein. Programming of the pacemaker is done immediately after placement. A technician assists with 
evaluation of the system during and post placement. R wave height is determined to confirm that the lead is 
correctly placed. Lead impedance is determined to ensure integrity of the system. Lastly the capture voltage is 
determined and a safety margin of 2-3 times is put in place to ensure stimulus will ensure contraction.  The system 
is check again 1 day after placement, 4-6 weeks after placement, three months after that and then annually.  
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PULMONARY VALVULOPLASTY  

Pulmonary valve stenosis is one of the more common congenital cardiac defects in the dog. With narrowing of the 
valve there is impedance to blood flow to the lungs. Over time hypertrophy of the right ventricle occurs and clinical 
symptoms include exercise intolerance, syncope, ventricular arrhythmias and acute death. Typically the patients 
are asymptomatic during the first year of life with symptoms developing over months to years.  
 
The initial presentation is a cardiac murmur osculated at the time of the initial vaccination series. The murmur is 
auscultated in the left axillary area of the thorax. Conformation and evaluation of the condition requires 
echocardiography. On ultrasound evaluation a high velocity turbulent jet is noted in the main pulmonic artery. 
Potential differential diagnosis for this condition on ultrasound could be double right ventricle and patent ductus 
arteriosa. 
 
The severity of the pulmonic stenosis can be classified as 

• Mild: Pressure gradient below 40mm Hg 

• Moderate: Pressure gradient 40-80 mmHg 

• Severe: pressure gradient > 80 mmHg 
 

Pulmonic stenosis can also be classified as a type one or a type two. Type one stenosis involves dysplasia and/or 
adhesion of the leaflets and type two is more of a stenosis of the annulus. In most cases it is a combination of both 
one and two. Type one type stenosis gives better results with balloon valvuloplasty. In Bulldogs pulmonic stenosis 
can be associated with an aberrant right coronary artery which runs around the base of the pulmonic artery and 
this may rupture with balloon valvuloplasty. 
 
As hypertrophy of the right ventricle develops secondary to the pulmonic stenosis a degree of dynamic right 
ventricular out flow tract stenosis develops. The earlier the balloon valvuloplasty is done the less of a problem this 
dynamic obstruction causes. Post valvuloplasty beta blockers are used to decrease the out flow tract obstruction 
by relaxing the myocardium and slowing the heart down. They are used for about 6 months post ballooning at 
which stage the maximum benefit is seen after the procedure. Pre ballooning beta blockers can pre-dispose to 
problems during anaesthesia. 
 
The balloon valvuloplasty is a technically demanding procedure. Vascular access is gained either via the right jugular 
vein the femoral vein. A guide wire is passed through the right ventricle and across the pulmonic valve. A catheter 
is passed and pressures are measured in the right ventricle and post valvular. These are measured again after the 
procedure to confirm the success of the ballooning. Prior to ballooning a contrast study is done to confirm the level 
of the stenosis, to measure the diameter of the stenosis and to determine where to place the balloon. The valvular 
annulus is measured and the balloon diameter should be 1.2-1.4 the diameter of the valve annulus.  The balloon is 
then placed across the stenosis and inflated to the correct pressure and left inflated for not more than 5-6 seconds. 
Deflation is done and the heart takes 5-10 seconds to recover. This procedure can be repeated 2-3 times. 
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HELP, I MUST TREAT AT AN ENDURANCE RIDE! 
Dr Albertus Coetzee FEI 4* EVT 

 

INTRODUCTION 

It often happen that ride organizers need veterinarians on short notice to work at rides. For line veterinarians this 
is still fine, however for a treatment vet you can get into serious emotional and physical stress if you need to prepare 
without knowing what to prepare for.  
 
PURPOSE OF TALK 

• To know what you should have with you 

• To know how much of above you should have 

• To know what to do in emergency 

• To know how to deal with common conditions 

• To know how to deal with uncommon, but frightening conditions.  
 

BACKGROUND 

The first and most important rule of the FEI is the welfare of the horse. Therefore the veterinary team and stewards 
have a responsibility that the rules are applied accordingly. It often happens that the closest local vet must act as 
treatment veterinarian. A couple of general guidelines from the FEI and ERASA (NERA) stipulate the number of 
veterinarians at a ride.  
 

• Minimum number of veterinarians at a ride 3 for up to a 100 horses. This must include a 
prepared treatment vet on site.  

• FEI guideline, 1 treatment vet for every 50 entries on 120 km events or 1/25 for 160 km events 
 

WHAT CAN I EXPECT TO SEE?  
 

• Lameness 

• Lacerations 

• Monday morning disease 

• Exertional myopathy  

• Dehydration 

• Ileus  

• Colic  

• Neurological cases 
 
TREATMENT PRINCIPLES FOR METABOLIC CONDITIONS IN ENDURANCE HORSES 
 
Protracted endurance exercise places a huge physiologic demand on endurance horses, and occasions arise when 
treatment is necessary. The “sick” endurance horse has now been recognized as having unique treatment needs 
and, with trial and error, each practitioner devises a treatment protocol that gives the best and most efficient 
results. Each horse presents a unique story and should be managed for its unique and specific problems. The 
purpose of this presentation is to empower veterinarians to be prepared for treatment at endurance rides. 
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RECOGNITION OF THE METABOLIC HORSE 
 
Any of the following symptoms may be present in a horse experiencing metabolic stress or failure: 
 

• Delayed HR recoveries—pulse persistently above 64 bpm or up and down 
• Poor Cardiac Recovery Index (CRI) 
• Abnormal gut sounds, either hypermotility, hypomotility, or entirely absent 
• Dry, scant or mucus-coated faeces, indicating intestinal stagnation 
• Lack of appetite 
• Disoriented attitude or no interest in surroundings 
• Depressed posture 
• Lack of thirst in the presence of clear signs of dehydration 
• Anxious facial expression: glazed or sunken appearance of eyes, wrinkled lips, either tense or drooping ears 

• Oblivious to external stimuli such as insect bites, application of rider’s aids, or perceived physical threat – 
to illustrate, these horses are easy to get on a drip. 

• Loss of impulsion and elasticity of gait; ataxic or weak 

• Skin pinch test remains tented; however, note there is often poor correlation of skin pinch test with level 
of dehydration 

• Mucous membranes showing red margination around gum line, muddy or pale color, dryness or other signs 
of being poorly perfused 

• Poor jugular refill 
• Flaccid anal sphincter or relaxed penis 

• Thumps (synchronous diaphragmatic flutter or SDF) is often associated with intestinal atony and is related 
to electrolyte derangements and decreased ionized calcium 

• Hyperthermia: Rectal temperature above 39.5 degree Celcius within 20 minutes of stopping 
exercise 

• Decreased rectal temperature due to dilated anal sphincter 
• Myoglobinuria—may or may not be accompanied with stiff or cramping muscles 
• Exertional myopathy/muscle fasciculations/exertional rhabdomyolysis 

• Signs of impending laminitis: increased digital pulses, camped-out stance, shifting weight, pointing foot, or 
overt lameness 

• Colic: anxious appearance, abnormal stance or lying down, gas distention, impactions, displacements, or 
any evidence of abdominal pain, including yawning or a flehmen response 
 

INTRAVENOUS FLUID THERAPY  
 
The treatment of choice for metabolic disease in the endurance horse is the prompt and aggressive 
administration of intravenous fluid therapy. 
 
Since the endurance horse can easily lose 10 to 15 liters of fluid volume per hour of exercise, horses in metabolic 
distress should receive at least 12-30 liters intravenously. Rapid fluid administration will not result in over-hydration 
provided kidney function is normal. Renal compromise that often accompanies myopathies 
benefit from high volume flow. 
Urination should occur after the intravenous administration of 15-20 liters in hypovolemic conditions related to 
exercise, and it is a useful index of appropriate response to fluid therapy. If it has not, more measures may need to 
be taken to ensure kidney function is stimulated. Using see through cups with subsequent urine samples is a nice 
way to monitor effective fluid administration. 
 
Choice of Catheters and Fluid Administration Sets:  
The best means of giving large volumes rapidly is with the use of large-bore intravenous catheters. Most commonly 
a 12 G Braunula with a high capacity admin set is used.  A 12-gauge catheter will deliver approximately 20 liters per 
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hour. Large-bore catheters, and any catheter placed under conditions where asepsis is not achieved, should not be 
left in place for more than 24 hours. The catheter should be sutured in place or glued to the skin, with a neck 
bandage applied to stabilize 
the catheter as much as possible. We use isolation tape which is light and easy to apply. A large-bore IV extension 
set can also be attached to minimize handling and movement at the end of the catheter. Remember that the rate 
of flow through a catheter depends not only upon the gauge of the catheter, but also the gauge of the extension 
set and IV lines. Any inline tube smaller than 12-gauge will restrict flow rate. A large-bore catheter set that can be 
plugged into IV bags of pre-mixed fluids is made by Jorgensen Labs. This set is known as a”twirly-wirly” and is quite 
expensive. A local South Africa company Britten Healthcare, manufactures a set which is commonly used by 
treatment vets.  
 
Single litre bags can be used with a pressure bag to hasten flow, but this method is extremely time-consuming and, 
if available, not as cost effective as bulk fluids. Keep in mind that 1 litre bags does not allow you to get very fast 
rehydration in critical cases.  They will, however, facilitate dispensing of specific medications into an IV  line. 
Whenever possible, warm fluids prior to administration of large volumes. This can be done with a microwave oven 
or by immersing bags in hot water baths. 
 
The higher the fluids are hung, the faster the flow rate. In the field, some ingenuity may be necessary to find a 
suitable drip stand: trees or tree branches work well, as does a horse box. A portable IV pole is described under the 
Suggested List of Equipment. 
 
Choices of Fluids: 
 For the dehydrated horse/exhausted horse complex, the objective is to expand the extracellular fluid volume, 
primarily using isotonic fluids. Many commercial preparations make this objective quite easy. The fluids of choice 
are Saline 0.9% or Plasmavet™, which contains sodium, potassium and 
chloride, and is specifically indicated for correction of fluid and electrolyte deficits. To date, no adverse effects have 
been reported from administration of large volumes of these solutions to horses with metabolic alkalosis, and 
particularly if the potassium deficits are simultaneously replaced. Normal saline (0.9%) is used extensively, however 
it will need to be supplemented with potassium and calcium to replenish those ions lost in sweat. A rough guide is 
3 bags saline, one Plasmavet. 
 
Rhabdomyolysis and Exertional Myopathy:  
Myopathy, as seen in the endurance horse at competitions, is often related to a problem in energy utilization and 
electrolyte imbalances. The classical name of Monday Morning Disease comes from horses used to deliver coal on 
weekdays. On weekends they would be rested but if kept on a high carb diet a disease of stiffness of the bigger 
muscles occur. This is mostly seen in gluteal muscles, can be uni or bilateral. It can also occur in less frequent sites 
eg trapezius, pectoral and longissimus.  It may also be heat or stress-related or a result of storage myopathy. 
 
Early onset of a myopathy or “tying-up,” within the first five to 10 kilometer, is one of the most challenging and, 
unfortunately, an all-too-common problem seen in this sport. However, it should be remembered that, while less 
common, exertional myopathy can develop at any point during the ride. These horses might originally be seen on 
the trail with a shortening gait which can be apparent as early as five kilometer out. On stopping, this will gradually 
develop into a tight, hard muscle cramp in the hindquarter which can, and often does, progress into a classic form 
of severe generalized tight muscle cramping. This results in reluctance to move, and an extremely painful animal.  
 
Some of these horses go down and should be left in place until some form of relief is administered. Any level of 
myoglobinuria is a sign of muscle trauma and should be a serious warning to the line vet or treatment veterinarian 
to attempt to avoid renal compromise. 
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Treatment:  
Fluids are essential for flushing the kidney tubules and improving muscle and renal perfusion. 0.9% Saline, 
Plasmavet™, or other polyionic fluid are the fluids of choice. A volume of 20-30 liters would be an appropriate 
amount to start with. Significant dehydration, if it is present, would require more fluid volume. 
Oral fluid supplementation can also be used at a rate of 8-10 liters/hour if IV fluids are unavailable or difficult to 
administer. Ileus must be ruled out and normal active intestinal motility must be present prior to using oral 
medications. 
 
Tranquilizers, muscle relaxants, analgesics and non-steroidal anti-inflammatories are also beneficial to the tied-up 
horse under the appropriate circumstances. 
 
Useful drugs and their dosages are listed below. These are useful, but because they can all be detrimental in the 
hypovolemic patient, care should be taken to use them only after a safe level of fluid volume has been established. 
These medications would include: 

• Acepromazine (10 mg/400 kg IM bid to qid as necessary) 

• Xylazine (0.2 mg/kg IV) 

• Detomidine (10-20 mcg/kg IV) 

• Flunixin meglumine (0.5 mg/kg IV) 

• Butorphanol (0.02-0.04 mg/kg IV) 

• Lidocaine 

 
Dantrolene is a non-centrally acting spasmolytic which acts by slowing calcium release from the sarcoplasmic 
reticulum. This results in muscle relaxation and is effective in treating the severe muscle cramping seen in the tied-
up horse. The dose is 3-5 g orally. It comes in capsules and these can be opened and added to applesauce 
or administered by nasogastric tube. Slow IV dantrolene is also available and used at the dose of 15-25 mg/kg. The 
latter is something I have not used myself but might be worth exploring 
 
Heat, supplied over the cramped muscles, can come from many sources. Warm water towels, chemically warm 
packs, or Liniment will help increase the circulation and assist in the relaxation of the heavy muscles. Placing a space 
blanket or a plastic bag over the rump will help to hold the heat in over a long period of time. Take environmental 
conditions and the presence of hyperthermia into consideration if the myopathy occurs later in the ride. 
Acupuncture may also prove to be beneficial, particularly in the pain management aspect. 
 
Use of Muscle Enzymes for Prognosis of Healing:  
Creatinine Phosphokinase (CPK) has a high specificity for damaged muscle, peaking in serum within 4-6 hours of 
the insult. CPK is quick to return to normal once ongoing damage has stoppedand it is a helpful predictor to monitor 
improvement and to help decide when a 
horse can return to exercise. CPK should return to <1000 micromoles/L before training resumes. AST is much slower 
to elevate and can take weeks to return to normal concentration. 
 
COLIC 
Acute and, sometimes, severe colics are not unusual in the tired and excessively stressed endurance horse. Colic is 
one of the most common conditions encountered during endurance competition and is the primary cause of 80% 
of fatalities within the sport. One of the best strategies in preventing the development of colic is in eliminating the 
metabolically stressed horse with poor gut motility from further competition before the condition reaches the point 
of requiring more than the opportunity to rest and re-fuel. Abnormal GI motility can result from the combined 
stressors of travel, hyperthermia, dehydration or fatigue. During competition, the further metabolic stresses of 
protracted exercise and loss of body fluid, especially if beyond the current abilities of thehorse, can result in a shift 
of blood from the bowel to vital organs and muscles, resulting in poor bowel motility and considerable discomfort. 
Timely assessment of the cause of pain is important and the risks of the horse causing damage to itself, other horses 
and the people around it must be addressed immediately. Pain is commonly caused by impaction, gas or fluids 
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accumulation and subsequent distension of the bowel. Surgical colics are less common in the endurance horse, but 
displacements, torsions, and intussusceptions have been identified. For these reasons, passing a naso-gastric tube 
to diagnose and/or relieve gas or fluid from the stomach is important. Significant reflux can occur from ileus, 
requiring serially refluxing of the stomach to remove the excess fluid and relieve pain. 
 
Rectal manual examination can provide important diagnostic information, but the danger of tearing a fragile rectal 
wall due to dehydration is significant. Good restraint (both physical and pharmacologic), generous lubrication and 
extreme caution is warranted. 
 
The cornerstone of treatment of colic in the endurance horse should focus on pain relief, sedation and early 
administration of intravenous fluids. Research has demonstrated the majority of colic in endurance horses will 
improve significantly with as little as 20 litres of intravenous fluids and appropriate adjunctive care at the ride site. 
Horses with significant reflux will do better with a naso-gastric tube left in place to facilitate periodic refluxing as 
needed. Serial refluxing and intravenous fluids should continue until the horse is urinating regularly and is no longer 
refluxing. These horses should then be offered small amounts of wet feed, and not released from the treatment 
area until they are passing manure and showing good appetite. 
 
Horses that are clearly surgical, or are beyond the scope of the treatment abilities provided at the ride site, should 
be transported to the referral centre with a naso-gastric tube secured in place to prevent gastric rupture. 
 
Lidocaine bolus and CRI is sometimes needed. I have seen a couple of case where after about 20-30 litres of drip 

and a bolus of lidocaine, gut function restores. In some cases a CRI is needed. Practical tip: If these horses stand in 

the stable for all the fluid they seem to seize up. Put a plug in catheter and take the horse for a walk. This often gets 

urination going and borborygmi return to normal. 

DEVELOPMENT OF HYPERTHERMIA 
 
A hyperthermic horse, with a persistent rectal temperature exceeding 39-41 degree Celcius, is at risk for more 
complicated metabolic disease. The following is a list of symptoms and suggested treatment. 
 
Symptoms of Hyperthermia: 

• Note other signs of exhausted horse syndrome as above 
• Panting 
• Poor heart rate recoveries 
• Stumbling/ataxia 
• May feel hot to the touch; may not be sweating adequately or effectively 
• Loss of mental alertness 
• Disinterested in surroundings or environmental stimuli 
• Can lapse into convulsions or seizures due to sensitivity of CNS to high temperatures 

 

Treatment of Hyperthermia: 
Intravenous fluids: Dehydration is a primary contributor to heat stress, so this issue must be addressed immediately 
and aggressively. 
 
Cooling strategies: 

• Cold water immersion in a lake or stream 
• Continual dousing with water via sponge or hose, especially the head, neck, and lower limbs. Recent 

research by Dr David Marlin shows that leaving the layer of water on the horse is a more effective cooling 
mechanism than scraping as was believed before. 

• Fans or misting sprayers 
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• Ice boots on legs over large vessels. Some styles of boots are conducive to being applied over the jugular 
veins. 

• Alcohol baths (500 ml alcohol per 5 liter of water) 
• Cold water enemas, being extremely careful of potentially dehydrated, and thus fragile, rectal walls. Do not 

tell riders about this…. 
• Stomach tube with cool (not cold) water in small amounts at frequent intervals. 
• Remove all tack and equipment 
• Shade. 

 
NEUROLOGICAL CASES 
 
Pathogenisis: sweating leads to low blood levels of Na and Cl. The CSF still has normal levels of NaCl so being 
hypertonic fluid moves into CSF causing brain oedema with neurological symptoms. It presents as a horse with 
nystagmus, weakness, stumbling tongue paresis, and they can show severe hyperexcitement which mimics 
seizures! Very scary and very dangerous. Sedate IV with alfa2 agonist or Diazepam. Get catheter in and rehydrate 
with SALINE only. This is one possible place where hypertonic saline can be used as long as it is followed with enough 
0.9% saline to ensure fluid replacement. In a lot of these cases swallowing seems to be affected and a indwelling 
NG tube helps to relief reflux. Keep sedated until neurological symptoms goes away. This can take a good 6-8 hours. 
 
 LAMENESS 

This is by far the most common issue we deal with. Not all horses get presented to the treatment vet but at most 
FEI events it is compulsory for the horse to be checked.  Most commonly stone bruises, fetlock injuries, suspensory 
issues, issues with thrown shoes, sore backs. Even though this is a serious condition, it does not kill horses. The 
focus should be more on picking up metabolic horses than lame horses. 
 
LACERATIONS 

When seen before the start of the ride keep in mind that your treatment might put the equine athlete at risk for 
controlled/banned substances for competition. Download a list of withdrawal times. Also consider the hydration 
status of the horse. If dehydrated, NSAID’s are contra-indicated. Line vets normally make the decision of the horse 
is fit to continue. Therapeutic options can be limited prior to proper rehydration of the horse. Topical wound 
cleaning applying a wet – wet dressing often buys time to allow the horse to first drink and eat.  
 
SUGGESTED EQUIPMENT AND MEDICATIONS 
 

• FEI Endurance rules 

• ERASA or NERA rules 

• FEI list of prohibited drugs and withdrawal periods of controlled substances 

• Stethoscope 

• Digital or analogue watch with second hand, or stop watch 

• Thermometer 
 
ADDITIONAL SUGGESTED LIST OF EQUIPMENT FOR THE TREATMENT VETERINARIAN 
 

• Twitch and/or lip chain 

• Naso-gastric tube, multiple sizes 

• Stomach pump or large dosing syringe 450 ml size 

• Bucket 

• IV catheters: 12 gauge 5.25” Most commonly used in RSA Braunula 

• Pressure pump or hand bulb for accelerating the administration of intravenous 
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• fluids 

• IV Administration set: Large-bore (at least 12 gauge) for high volume fluid flow, 

• Flashlight or head lamp and extra batteries 

• Hoof knife 

• Hoof testers 

• Equipment to remove shoes 

• Scrub preparations 

• Sterile surgical pack with suture materials or stapler 

• Bandaging materials 

• Needles and syringes 

• Various types of Vacu-tainer® tubes 

• Formalin jars 

• Post-mortem knife – carpet knife 

• Rectal sleeves and lube 

• Towels 

• Lily pads, blue foam or Equi-Pak™ for sole support, polystyrene cool box 

• Kimzey splint and/or splinting materials (i.e., PCV pipe) 

• Portable IV pole: Use two pieces of aluminum conduit screwed together to 2-3 m in length. (When         
unscrewed, the two pieces are easily stored out of the way.) Use set screws to hold the two conduit pieces 
together, an eye bolt at the top. 

• IDEXX or  i-STAT® (with EC8 and creatine cartridges) or Abaxis® Chemistry Analyzer would be of great  
benefit in treating horses. An arrangement with a local hospital may also serve as a source for laboratory  
testing if none is available on-site. 

 
SUGGESTED LIST OF MEDICATIONS FOR THE TREATMENT VETERINARIAN 
 

• IV fluids: 3 litre bags of balanced electrolyte fluid(i.e., Plasmavet™)  and 0.9% Saline  with a minimum 
inventory available of 60-100 litres. (15-25 boxes of 4 x 3 l)  More fluids may be required if a larger number 
of horses are expected or with elevated heat and humidity. A larger volume of fluids may also be needed 
at the higher stress of championship rides. A rule of thumb is 100-150 litres per 30 horses in competition. 
(3 litre per entry) 

• Balanced electrolyte solution sachets for oral rehydration 

• Calci 50® as a source of Ca, K, Mg, etc.; calcium gluconate (dairy milk fever preparation) 

• 50% Dextrose solutions for IV and/or oral use 

• DMSO liquid for IV and/or oral use??? 

• NSAIDs (flunixin meglumine, Ketofen etc.) 

• Sedation and tranquilizing drugs—xylazine, detomidine, butorphanol, acepromazine, diazepam, romifidine 

• Anesthetics – ketamine 

• Ophthalmic medications 

• Antibiotics. Suggested choices: ceftiofur, trimethoprim/sulfadiazine (powder, paste or tablets), gentamicin,    
K penicillin or Na penicillin 

• Buscopan® as a smooth muscle relaxant 

• Wound treatment supplies: triple antibiotic ointment, bandaging materials, local anesthetic 

• Hypertonic saline solution 

• Euthanasia solution or other method of humane euthanasia. 
 

Copied below a list of treatment drugs and hospital sheet with courtesy of Dr Jolandie van der Westhuizen 
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RHINO ORPHANS – LESSONS LEARNED 
Albertus Coetzee 

West Acres Animal Hospital 
53 Figtree St 

Nelspruit 
South Africa 

 
BACKGROUND 
 
Poaching has been creating major challenges by producing rhino orphans that veterinarians and care-givers need 
to deal with. Often these orphans run around for days on end before being located. The capture and initial 
veterinary treatment of these orphans can be challenging. Most of the areas where the rhinos originate from are 
remote and the initial stabilization is crucial in successful treatment. The purpose of the presentation will point out 
veterinary aspects of assessment, diagnostics and decision making. An update of recent experience dealing with 
wounds, Theileriosis and gastric ulcers will be given. A couple of case studies will be discussed to illustrate decision 
making. 

 
OUTLINE OF PRESENTATION 

 
- Assessment at capture or arrival at care centre.  

Vital signs: same as any other species, T P R, MM, CRT 
Consider dehydration, hypotension, hypoglycemia, hypothermia, hypoxia and sepsis as likely problems 
Ensure venous access 
Check for damage to eyes place doughnut type blindfold. 
Draw blood samples, (serum, heparin and EDTA)  for immediate blood glucose and further analysis 
Antimicrobial therapy: Ampicillin or Benzyl Penicillin plus Genta if not dehydrated. Can also consider ceftiofur 
5-10 mg/kg IV  

- Address basic needs.  
Sedation: Butorphanol alone at a dose of 0.15 mg/kg. Can use lower but can also double. Can also use in combo 
with opiods 
Temperature regulation: low environmental temperature cause delayed reversal, physical and psychological.  
Fluid intake or drip therapy 
Nutrition – the challenge to pass a naso-gastric tube! 

- Diagnostics 
Full blood count, biochemistry and electrolytes 
Radiographs 
Wound assessment: keep in mind that the stages of wound healing needs to occur. Debridement, granulation 
and epitheliazation  

- Therapeutic plan 
Control infection but important to consider prudent use of antibiotics.  
Anti-inflammatory treatment: Flunixin Meglumine 1.1 mg/kg q12-24 hours 
Ulcer treatment: Omeprazole same dosage as horses 

  
DISCUSSION OF LESSONS LEARNED 
- Ocular damage 
- Immunosuppression 
- Preliminary sharing of biochemistry findings 
- Passing of a naso-gastric tube for feeding 
- Placing a long term catheter in medial cephalic vein 
- Managing low protein levels 
- Managing low blood glucose 
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- Managing diarrhea 
- Milk substitute used 
- Future projects 
- Theileria bicornis 
- Bacterial diarhoea 
- Options for sedation and immobilization 
- Gastric ulceration  
- BAL for TB cultures? 
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A REVIEW OF 20 YEARS OF USING ELECTRON RADIATION AS AN OPTION OR 
ADJUNCT THERAPY FOR THE TREATMENT OF CANCER IN DOGS AND CATS. 

Georgina Crewe  BVSC. MSc. 
115   9th Ave Fairland Johannesburg South Africa 

georgina.crewe@acenet.co.za 
Phone: 011 678 3121 

  
INTRODUCTION  
 
Cancer is considered to be the leading cause of death in geriatric patients. These days our companion animals, like 
us, live longer than previous generations. This is due to advances in nutrition, infectious disease control, oncology 
treatments and specialist surgeries being available. Cancer is described as a disease of ageing and/or of 
inflammation. Oncologists in the US estimate that 50 percent of geriatric dogs and 33 percent of geriatric cats will 
die of cancer.   
 
This article is a brief, incomplete explanation of a complex subject. Starting with the normal cell, the damage to the 
DNA, the change into a mutant cancer cell, eventually forming a clump of cancer cells and finally radiotherapy as 
one of the options for treatment.   
 
The DNA is the same in every cell in the individual body it is just that certain genes are “switched on/off” so although 
both the liver and the skin cells have the same DNA they have different shapes and functions. Normal cells become 
cancerous when their genetic control (tumour suppressor genes), become damaged and the cells divide out of 
control. These cancerous cells also do not respond to the process of cell suicide (apoptosis) and the clump of 
damaged cells grows larger. Sometimes one or more of these cancer cells breaks off from the main mass and travels 
via the lymph or the blood vessels to other areas of the body and colonises the new tissue, this is metastasis. The 
pain caused by the cancer clump of cells is due to their pressure on the nearby nerve cells. This pain can range from 
irritating to excruciating depending in the cancer’s location and the rate of mitosis. Different cells in the body have 
different rates of innate mitosis but if the tumour suppressor gene is damaged this gives those damaged cells the 
ability to increase their mitotic speed and grow exponentially at an alarming rate. Cancer can grow in one place and 
just increase in size and/or grow and metastasize. As the tumour grows exponentially the pain experienced by the 
patient increases.  
 
There are three basic forms of therapy for treating cancerous growths and many variations of these treatments. 
The treatments are; surgery, chemotherapy and radiation. They can be used as single therapies, used in conjunction 
with each other or as mix and match. All cancer treatments try to remove every cancerous cell otherwise if any 
cancer cells remain the cancer might recur. Surgery is the direct removal of the tumour (problem is to get clear 
margins), chemotherapy works by exposing the mutant DNA to chemo toxic drugs (problem is dormant cells 
remaining) and radiation by exposing the mutant DNA to electrons during mitosis (problem is dormant cells 
remaining). Remission is that period during which the cancer is not observed as having recurred. The potential 
cancer cells can lie dormant from months to years.  
 
ELECTRON RADIATION THERAPY  
 
Mega-voltage radiation machines cost R30 million and produce electrons and photons. Electrons penetrate the skin 
to a depth of 4 or 5 cm, practically, this means that tumours that  can be seen  and felt can be treated with electrons. 
The electrons suffice for cutaneous tumours and tumours found in the muscles of the limbs and trunk. Primary 
tumours that might metastasize are usually treated together with the closest lymph node as a prophylactic 
measure. Photons are usually used for human cancers and can penetrate very deeply into the body (kidneys, lungs 
etc). Very expensive imaging is necessary for photon radiation therapy and a dedicated animal megavoltage 
machine would be necessary if internal organs were to be treated with photons, consequently this kind of radiation 
is rarely used in South Africa. Before choosing electron radiation as treatment of choice the following facts must be 
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considered; the type of cancer, its sensitivity to radiation, the location, the size, the stage, prognosis and cost.  
The cell’s DNA is protected by the nuclei membrane and the cell membrane and the only time these defences are 
breached is the nanosecond when mitosis occurs.  This is the time that the electron enters and destroys the 
damaged DNA.  
 
Different kinds of cancers have different sensitivities to radiation the broad categories are determined by the rate 
of their normal life cycle.   
 

• High:            Cells of haemopoietic (Mast Cell Tumour) and lymphoid origin.   
• Moderate:    Cells of epithelial origin (carcinomas).  
• Low:             Cells of mesenchymal origin (sarcomas).  

 
Radiating using a low dose often, is extremely important for tumour consolidation.  The life cycle (mitosis) of the 
cancerous cell being faster than the normal cell this is the method of killing the cancerous cells. The damaged DNA 
that is not hit today hopefully will be undergoing mitosis at the next treatment.  
 
THE CLINICAL APPLICATION OF RADIATION 
 
During the last twenty years more than 1800 clinical cases have been referred by veterinarians to me for radiation 
therapy. Some of these cases have been treated pre operation others post operation and some both pre and post.  
There is a 50/50 ratio dogs to cats.  
 
The clinical cases recorded in this study of dogs shows; 50% Squamous cell carcinoma (SCC) which is solar induced, 
26% Mesenchymal Cell Tumour (sarcomas) and 24% Cutaneous  
 
Mast Cell Tumour (CMCT). The clinical cases that are recorded in this study of cats shows; 95% SCC and 5% “others”.  
Although there is no pain associated with electron radiation the animals do have to be immobilised for the duration 
of the treatment (1-2minutes), the sedation is then reversed.  
 
SOLAR INDUCED SQUAMOUS CELL CARCINOMAS (SCC) DOGS AND CATS;  
 
This cancer is caused by high levels of exposure to the B fraction of ultra violet radiation (UVB), on susceptible, non 
pigmented animal skin. South Africa has one the highest UV levels recorded in the world. Factors that influence the 
ultra violet radiation (UVR) levels across the globe include; altitude, intensity and duration of sunlight, and the 
thickness of the ozone layer. The UVB energy enters the basal cell of the dermis and mutates the DNA, which results 
in the uncontrolled proliferation of the squamous cells. The normal histology of the well-ordered squamous cell 
tissue changes from its regular pattern to one of disintegration. Ultimately this proliferation of the squamous cells 
leads to the development of a squamous cell carcinoma.   
  
Dogs: SCC usually seen on the ventral abdomen, legs and eyelids.  
Cats:  SCC usually seen on the nasal planum, ears and eyelids.  
  
Typically, the clinical lesions are treated with megavoltage electron radiation therapy with or without surgery. The 
earlier this condition is recognised and treated the better the prognosis. To prevent the solar exposure in dogs, 
ultra violet Lycra body suits are worn (9 different sizes as well as male or female) together with a long acting eight 
hour sunscreen. Cats are naturally nocturnal animals so the cats that are at risk should be confined to the sunniest 
room (infrared equals heat) in the house. A plastic film that blocks the UV, but allows the visible light and infrared 
energy to pass through is applied to the glass window. The cats are fed in this room at 8am and released at 6pm.     
Other tumours treated originating from epithelial and responding to radiation therapy are; oral SCC, oesinophilic 
granuloma, lick granuloma, epitheliotropic lymphoma and ungulate SCC. 
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CUTANEOUS MAST CELL TUMOURS (CMCT) 
 
CMCT tumours are visibly; the most difficult tumours to judge and a fine needle aspirate should be examined on 
any suspicious “lump”. For understanding more about this tumour, a biopsy is done. The pathology report is useful 
for understanding how aggressive the tumour is (mitotic index) and the description of the cells, but most often the 
pathologists do not grade the tumour, as the prognosis and the eventual clinical outcome are vastly different. 
Radiation for the primary cutaneous tumour is a most effect way to consolidate the tumour, before surgery but if 
the tumour has metastasized (which is identified through ultrasound or radiographs) both radiation for the primary 
and chemotherapy for the secondary tumours is necessary.  
 
SARCOMAS ARE DERIVED FROM THE MESENCHYMAL CELLS   
 
There are many kinds of tumour cells in this classification, ranging from osteosarcoma, liposarcoma, 
chondrosarcoma, fibrosarcoma, peripheral nerve sheath tumours and more. Biologically the soft tissue sarcomas 
generally behave in a similar way; usually they are found in the subcutaneous tissue, they grow slowly, usually do 
not metastasize, but often recur after surgical excision. These tumours require very wide surgical margins as they 
are surrounded by a pseudocapsule that allows the cancer cells to escape. If they are radiated pre operation  
(consolidation)  they are easier to remove in their entirety. It is easy to make the radiation field much larger than 
the surgical field and if area is then radiated again post operation the success of complete removal is greatly 
enhanced. Because these tumours grow more slowly than carcinomas, they require a higher total dose of radiation. 
The osteosarcomas however are very aggressive and undergo metastasis very early.  
 
Although in human radiation, the radiation doses have different limits for the different types of tissue, this has not 
yet been established in the dog and cat.  
 
CONCLUSION  
 
The most gratifying effect of radiation for the animal and their owner is that of the palliation of pain. The previously 
depressed animals start eating, playing and grooming again. Many of the animals treated go on to live out a normal 
life span. All the patients get a better quality of life, due to the reduction of pain.   
 
Finally, I would like to make a plea for other centres to consider using this underutilised approach to treating cancer 
in our companion animals.    
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THORACIC RADIOLOGY OF RESPIRATORY EMERGENCIES INVOLVING THE 

LUNG PARENCHYMA IN SMALL ANIMALS 
Dr SC Dancer, BSc BVSc Hons, Final year resident Diagnostic Imaging 

Department of Companion Animal Clinical Studies, Faculty of Veterinary Science, University of Pretoria, Private 
Bag X04, Onderstepoort, 0110, South Africa; 

 sumari.dancer@up.ac.za 
 

Respiratory emergencies relating to the pulmonary parenchyma in veterinary patients can represent multiple 
aetiologies and these emergencies can be challenging to diagnose. Unfortunately, overlap between lung pattern 
types and distributions can occur which could be confounding. There are however several diseases in small animals 
that may have certain radiological findings indicative of the specific underlying aetiopathogenesis, whilst other 
conditions require lung pattern distribution to be interpreted in light of the patient’s signalment and history.  
The specific conditions that will be considered include aspiration pneumonia, cardiogenic pulmonary oedema, non-
cardiogenic pulmonary oedema, feline asthma, lung lobe torsion and pulmonary haemorrhage.  
 
Aspiration pneumonia is a common complication secondary to aspiration of a large amount of reflux, food or vomit 
or an unfortunate anaesthetic complication.6; 7 Aspiration pneumonia is often associated with patient with 
oesophageal disease such as megaoesophagus or obstructive oesophageal conditions and is considered the most 
common cause of aspiration pneumonia.6 It is therefore important to evaluate radiographs for concomitant signs 
of aspiration pneumonia in patients where oesophageal pathology is noted.  Radiological changes usually lag clinical 
progression of disease and radiological abnormalities may take between 12 – 36 hours to become apparent.7 The 
typical lung pattern may vary from interstitial to alveolar with a cranioventral distribution typically observed.6; 7 This 
pattern may not be observed in patients that underwent aspiration whilst under general anaesthesia or during 
recumbency.6 
 
Cardiogenic pulmonary oedema is indicative of left-sided congestive heart failure. An increased left atrial pressure 
increases the hydrostatic pressure of the pulmonary veins.4; 7 Cardiogenic pulmonary oedema eventually develops 
when the lymphatic system cannot accommodate these pressure changes.4; 7 In a large study performed, which 
investigated the patterns of distribution in cardiogenic pulmonary oedema, radiological findings consistent with 
cardiomegaly were found in all the patients.4 The most common pattern observed was a diffuse symmetric lung 
pattern, involving both a left- and a right-sided lung lobe simultaneously, with the caudal lung lobes most commonly 
affected.4 One third of patients however elicited an asymmetric lung pattern distribution, which primarily affected 
the right caudal lung lobe.4  This condition is often over-diagnosed on lateral radiographs in dogs and a dorsoventral 
view is thus believed to be more reliable for detecting lung pathology. Cardiogenic pulmonary oedema in cats do 
not follow the same pattern of distribution as in dogs and has a patchier, random lung pattern distribution. 
Additionally, cats may develop pleural effusion with congestive heart failure.8 
 
Non-cardiogenic pulmonary oedema can have either a caudodorsal lung pattern or a symmetrical diffuse lung 
pattern. The former pattern is typically seen with neurogenic oedema, near-drowning or upper airway obstruction, 
whilst the latter is often secondary to acute respiratory distress syndrome.  
 
Neurogenic pulmonary oedema develops secondary to sympathetic stimulation, which in turn results in peripheral 
vasoconstriction and reduced cardiac function. The hydrostatic pressure in the pulmonary capillaries is increased, 
causing damage to the capillary-alveolar epithelium, which leads to increased permeability and development of 
pulmonary oedema.1; 7  
 
During near-drowning, aspiration of water results in type I and type II pneumocyte damage as well as surfactant 
washout, which ultimately results in pulmonary oedema.5; 7; 9 Radiological abnormalities generally progress within 
the first 24 hours, but should improve within 48 hours. If the patient worsens or the lung pattern progresses beyond 
this time span, bacterial pneumonia must be suspected.5; 7 
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Post obstructive pulmonary oedema is usually triggered secondary to a transient obstruction of the upper airway 
such as chondromalacia, brachycephalic airway syndrome, foreign body inhalation or laryngeal obstruction to name 
a few.4 Post obstructive pulmonary oedema results in excessive negative pressures within the lung parenchyma, 
which ultimately causes fluid flux across the capillaries into the interstitium, resulting in pulmonary oedema.4; 7 
Additional radiological findings associated with upper airway obstruction include visualisation of obstruction, 
changes in the diameter of the trachea, appearing mostly dilated and scalloping of the intercostal spaces.7 
 
Acute respiratory distress syndrome (ARDS) is generally the representation of respiratory failure due to another 
underlying disease.3 The causes are generally divided into primary respiratory pathologies and systemic disorders.3 
Due to a systemic inflammatory response, the pulmonary capillary permeability is altered resulting in pulmonary 
oedema.3 
 
Feline asthma is an allergic inflammatory airway disease that causes cytokine release that initiates a cascade of 
events that results in lower airway disease.11 Radiological findings associated with feline asthma has a large overlap 
with chronic bronchitis, both of which can have a bronchocentric pattern.11 However, air trapping secondary to 
bronchoconstriction resulting in a hyperlucent lung field, differentiates feline asthma from chronic bronchitis.7; 11 
Additionally, feline asthma may also have selective right middle lung lobe collapse in some cases and concomitant 
rib fractures may occur in patients with severe coughing.7; 11 Thoracic radiographs may unfortunately be normal in 
23% of feline asthma cases, reflecting transient bronchoconstriction, which is not detectable on radiographs.11 
Lung lobe torsion is a rare condition where a lung lobe undergoes axial rotation around its lobar bronchus.2; 10 Lung 
lobe torsions are usually seen in two dog populations, including deep narrow chested breeds and small breed dogs, 
with the Afghan and Pug over represented in these two populations, respectively.7; 10 Typically, the right middle 
lung lobe is affected in deep narrow chested breeds, whilst the entire or only the cranial part of the left cranial lung 
lobe is commonly affected in small breed dogs.7; 10 Initially congestion of the affected lung lobe occurs secondarily 
to venous occlusion whilst arterial pulmonary flow is still maintained.2; 10 Lung lobe consolidation ensues, which 
may be seen as a mediastinal shift away from the affected lung lobe and eventual formation of pleural effusion 
secondary to increased hydrostatic pressures with decreased lymphatic drainage. Additional radiological findings 
include a vesicular lung pattern, which represents small dispersed gas bubbles, blunting or truncation of the 
affected lobar bronchus and an abnormal shape or orientation of a lung lobe.2; 7; 10 
 
Pulmonary haemorrhage could be secondary to a bleeding diathesis or trauma and the lung pattern is often patchy 
with no specific distribution. Trauma-related pulmonary haemorrhage often reflects the area of impact from a blunt 
object and may have concomitant radiological findings associated with trauma. Haematomas may also form and 
these can be radiologically detectable as discrete well-defined round to oval masses that may contain gas. Unlike 
other causes of discrete masses in the pulmonary parenchyma, haematomas will disappear over time.7 Rodenticide 
toxicity is by far the most common cause of spontaneous haemorrhage in the pulmonary parenchyma, but other 
rarer bleeding disorders should also be considered. Concomitant mediastinal, pleural and tracheal wall 
haemorrhage may be seen in patients with bleeding diatheses. 
 
In conclusion, respiratory emergencies involving the lung parenchyma may reflect a plethora of conditions, 
however, some patterns of disease may be indicative of the underlying cause and should be interpreted in light of 
the patient signalment and presenting complaint. 
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THORACIC RADIOLOGY OF RESPIRATORY EMERGENCIES IN SMALL ANIMALS: 

CONDITIONS NOT RELATED TO THE LUNG PARENCHYMA 
Dr SC Dancer, BSc BVSc Hons, Final year resident Diagnostic Imaging 

Department of Companion Animal Clinical Studies, Faculty of Veterinary Science, University of Pretoria, Private 
Bag X04, Onderstepoort, 0110, South Africa; 

 sumari.dancer@up.ac.za 
 

Respiratory emergencies are common in small animal veterinary practices. A multitude of causes have been 
identified that can result in respiratory distress in veterinary patients. Thoracic radiology is typically employed as a 
first step in identifying the cause of respiratory distress. There are several conditions not related to the pulmonary 
parenchyma that can result in respiratory compromise. These conditions include pleural effusion, pneumothorax, 
tracheal tears, tracheal avulsions, tracheobronchial obstruction, tracheobronchial collapse and diaphragmatic 
ruptures.  
 
Pleural effusions, if severe enough, can be life threatening and may be caused by several disease mechanisms which 
may not always be radiologically apparent. The mediastinum of the dog is considered to be either incomplete or 
fenestrated and pleural effusions are thus commonly expected to be bilateral.4; 8 However, a pyothorax may result 
in occlusion of the fenestrations, which will prevent the development of bilateral pleural effusion.5 Both chylous 
pleural effusions and pyothoraces may result in scalloped lung lobe margins.5 Despite these variations, the hallmark 
signs identified with pleural effusion include border effacement of the cardiac and diaphragmatic silhouettes, 
fissure lines and lung lobe retraction. The severity of these radiological signs will mirror the degree of effusion.5 
Pneumothorax can be a consequence of several conditions, but is broadly classified into traumatic or spontaneous 
pneumothorax.5 Traumatic pneumothorax, secondary to blunt or penetrating traumas, is by far the most common 
aetiology.13; 14 Spontaneous pneumothorax is considered less common and may arise secondary to lung 
parenchymal pathology.5 The typical findings for pneumothorax include increased gas opacity in the pleural space 
with lack of pulmonary markings and concomitant lung lobe retraction and eventual collapse on both orthogonal 
views.10; 12 Decreased contact between the cardiac silhouette and sternum is additionally appreciable on lateral 
radiographs, due to the displacement of the cardiac silhouette to the dependent side of the thorax secondary to 
lung lobe collapse, which results in shifting of pleural air to the upper hemithorax.16  
 
Tracheal tears are most often as a result of cervical tracheal trauma, including bite wounds, choke chain injuries, 
motor vehicle accidents or cuff overinflation of an endotracheal tube.1; 2; 7 Tracheal tears may not always be 
radiologically apparent, but a disruption of the tracheal wall could be present.11; 18 With air escaping from the tear, 
cervical subcutaneous emphysema is often noted. There is however a continuum between the cervical fascia, 
mediastinum and retroperitoneal space and thus air leakage from a tracheal rupture in the cervical region can 
extend to involve the mediastinum and retroperitoneal space.1-3 Therefore, secondary signs of tracheal tears may 
include pneumomediastinum and/or pneumoretroperitoneum. Intrathoracic tracheal tearing has only been 
described in one case report in a dog.3 
 
Tracheal avulsion has only been described in cats and occur secondary to blunt trauma affecting the mid thoracic 
trachea.17; 18 The trachea is stretched due to hyperextension of the head and neck, resulting in an avulsion that 
typically occurs one to four centimetres cranial to the tracheal bifurcation.17; 18 The avulsed trachea is generally 
covered by either uninterrupted tracheal adventitia or mediastinal tissue, which result in the formation of a 
“pseudotrachea” that may be radiologically apparent.17 The radiological findings suggestive of tracheal avulsion 
include dynamic gas opacities associated with the trachea, positional change of the trachea, changes in the 
diameter of the trachea as well as secondary pneumomediastinum.6  
 
Tracheobronchial collapse can be either static or dynamic, with the latter variation being dependent on the 
respiratory cycle.6 This condition arises due to chondromalacia, and is usually seen in older small breed dogs.6 Static 
tracheal collapse is easily identifiable as a persistent tracheal lumen narrowing.6; 16 Dynamic tracheal collapse may 
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elicit cervical tracheal collapse on inspiratory radiographs and thoracic tracheal and bronchial collapse on expiratory 
radiographs, but remains challenging to identify on still images.6  Even if collapse is not evident, change in the 
tracheal diameter or undulation of the tracheal wall may suggest chondromalacia.16  
 
Tracheobronchial obstruction could be extra-mural, mural or intraluminal and will vary based on the nature of the 
obstruction.16 Extramural obstruction can arise from several mediastinal structures including mediastinal 
lymphnodes, thymic tumours, heart base tumours, incidental mediastinal cysts in cats or even secondarily to 
oesophageal dilation. In these instances, associated changes such as mass effect will most likely be apparent and 
reflect the primary pathology.16 Mural masses can range from benign inflammatory polyps, intramural 
haemorrhage, granuloma secondary to a migrating foreign body, osteochondroma, chondroma or leiomeyoma to 
malignant neoplasms such as sarcomas, adenocarcinomas, squamous cell carcinomas or lymphoma in cats.16 
Intraluminal tracheobronchial obstruction is primarily caused by foreign bodies. These foreign bodies are 
sometimes easily visualised due to the naturally contrasting air-filled trachea, but can become more challenging 
when plant material is aspirated.6; 16 The initial radiographs may vary from being normal with no evidence of an 
aspirated foreign body to a well-visualised foreign body often seen at the carina or left principle bronchus where 
they are commonly lodged.6; 16 Bronchial foreign bodies may result in bronchonterstitial lung patterns associated 
with the affected bronchus and possible focal bronchiectasis.16 
 
Diaphragmatic ruptures normally occur secondary to blunt trauma and represents 6% of the clinical manifestations 
seen in blunt trauma.15  Radiological findings include visualisation of the abdominal organs in the thoracic cavity 
with resultant mediastinal shift away from the eventrated organs as well as a tucked up, empty abdomen.9 
Concomitant pleural effusion is also often detected. Overlap between the radiological appearance of a 
diaphragmatic rupture and pleural effusion may complicate the diagnosis of this condition and additional imaging 
procedures such as abdominal ultrasound or a positive contrast barium through flow may be helpful to confirm the 
presence of a rupture.9; 11 
 
In conclusion, causes of respiratory emergencies that do not relate to the lung parenchyma should always be 
considered in patients presenting with dyspnoea. 
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NON-INFECTIOUS INFLAMMATORY CENTRAL NERVOUS SYSTEM DISEASE: 
STEROID RESPONSIVE MENINGITIS AND MENINGOENCEPHALITIS OF 

UNKNOWN AETIOLOGY 
Steven De Decker, DVM, PhD, DipECVN, MvetMed, PGCert VetEd, FHEA 

Royal Veterinary College, London, United Kingdom 
 
Inflammatory disorders of the central nervous system in dogs can be infectious or non-infectious in origin. 
Infectious causes include bacterial, viral (for example Distemper virus), parasitic (for example Toxoplasmosis) and 
fungal (for example Cryptococcus) agents. Non-infectious inflammatory conditions are most often considered auto-
immune disorders. In most countries, non-infectious inflammatory conditions are far more common than infectious 
inflammatory central nervous system disease. The two most common inflammatory central nervous system 
disorders in dogs are steroid responsive meningitis arteritis (SRMA) and meningoencephalitis of unknown aetiology 
(MUA). 
 
STEROID RESPONSIVE MENINGITIS ARTERITIS (SRMA) 
 
Steroid responsive meningitis arteritis (SRMA) is a systemic immune mediated condition. It is characterised by a 
vasculitis with predisposition for the vessels of the subarachnoid space. The predominant clinical sign is severe 
cervical hyperaesthesia. It is a common disorder and several studies have suggested that SRMA, after cervical 
intervertebral disk disease, is the second most common cause of cervical hyperaesthesia in dogs. Affected dogs 
have a very characteristic clinical presentation and a presumptive diagnosis can be made by recognition of several 
important clinical factors: 
 

• Affected dog are typically young (< 2 years of age) 

• Predisposed breeds include Beagle, Boxer, Bernese mountain dog, Border Collie, Nova Scotia Duck Tolling 
Retriever, and Jack Russel terrier 

• Dogs are often lethargic and have pyrexia 

• Blood work often demonstrates leucocytosis with an outspoken neutrophilia 

• Dogs have severe cervical hyperaesthesia without any other neurological deficits 

• Multifocal spinal hyperaesthesia can be present 
 
A recent study from the authors of this lecture suggests that the presence of pyrexia and neutrophilia are the most 
important factors to differentiate SRMA from other causes of cervical hyperaesthesia. In other words, it is very rare 
to see pyrexia and neutrophilia in dogs that suffer from another cause of cervical hyperaesthesia. A diagnosis is 
confirmed by analysis of cerebrospinal fluid analysis, which most often demonstrates a severely increased number 
of white blood cells (e.g. increased total nucleated cell count) with a predominance of non-degenerate neutrophils. 
 
As the name suggests, treatment of SRMA consists of corticosteroids. Aggressive immunosuppressive therapy 
should be started as soon as possible after obtaining a diagnosis. Although protocols can vary between clinicians, a 
starting dose of prednisolone 4mg/kg/day for two days is often used. If a good response is seen, this initial dose is 
followed by 2mg/kg/day for two weeks and eventually 1mg/kg/day. Dogs are re-evaluated every 4 to 6 weeks with 
the aim of slowly tapering the dose over a period of approximately 6 months. Prognosis is good, but relapses are 
seen in 16–32% of cases. 
 
TIP: it is very important to inform clients about the side effects of corticosteroids. If not informed: 1) clients will not 
be able to accept these side effects and 2) many clients will not ‘spontaneously’ be able to differentiate between 
progression of the initial disease and corticosteroid related side effects. 
 
 
 



 

  
 

10th SA Veterinary & Paraveterinary Congress 

130      

MENINGOENCEPHALITIS OF UNKNOWN AETIOLOGY (MUA) 
 
Meningoencephalitis of unknown aetiology (MUA) is a collective term for three separate conditions:  
 
1) Granulomatous meningoencephalitis (GME) 
2) Necrotising meningoencephalitis (NME) and 
3) Necrotising leukoencephalitis (NLE) 
 
Historically, NME was initially called ‘Pug dog encephalitis’, while NLE was called ‘Yorkie encephalitis’. Although the 
combination of the clinical presentation and magnetic resonance imaging (MRI) findings can be suggestive for any 
of those three specific conditions, obtaining a final diagnosis requires histopathology. It is clear that obtaining brain 
tissue for histopathological analysis is challenging and is not realistic in most clinical patients. The term MUA is 
therefore used in dogs that have clinical and diagnostic evidence of inflammatory central nervous system disease, 
other than SRMA, and for which no infectious agent could be identified. 
 
In contrast to SRMA, obtaining a diagnosis of MUA in a private practice setting can be very challenging. Although 
young small breed dogs are predisposed, every breed and every age can be affected. Predisposed breeds include 
Pugs, Yorkshire Terriers, Chihuahuas, Pomeranian, Maltese terriers and West Highland White Terriers. Up to 25% 
of affected animals are however large breed dogs. The clinical signs are not specific and are a reflection of which 
part(s) of the brain is affected. Clinical signs can occur acute but can also have a more protracted clinical course. 
Despite MUA being an inflammatory condition, the general physical examination and blood work are most often 
within normal limits. It is clear that dogs with MUA, in contrast to dogs with SRMA, do not have characteristic or 
‘typical’ clinical presentation. Making a diagnosis therefore requires advanced diagnostic imaging, such as MRI and 
cerebrospinal fluid analysis, which are not available in a first opinion practice setting. 
 
Although the aetiology of MUA is unknown, it is considered to be an immune-mediated condition with a possible 
genetic predisposition. The cornerstone of treatment is therefore immunosuppressive therapy. Similar to dogs with 
SRMA, early aggressive immunosuppression with corticosteroids is started soon after a diagnosis of MUA is made. 
In contrast to dogs with SRMA, MUA is not a self-limiting disorder and treatment is usually lifelong. It can however 
be expected that dogs receiving lifelong corticosteroids will develop serious steroid related side effects. 
Corticosteroids are therefore often combined with other immunomodulating drugs. Immunomodulating drugs used 
in combination with corticosteroids for MUA include cytosine arabinoside (cytarabine), cyclosporine, azathioprine 
and leflunomide. Each of these drugs is associated with specific advantages and disadvantages. Although cytosine 
arabinoside is used most often in dogs with MUA, there is no evidence that outcome is superior compared to other 
immunomodulating drugs. An important aim of adding an additional immunomodulating drug is to decrease and 
eventually discontinue corticosteroid treatment. This will improve the dog’s quality of life while the clinical signs of 
MUA are still controlled. There is some evidence to suggest that dogs that receive an additional immunomodulating 
drug instead of only corticosteroids have a better prognosis and prolonged survival time. 
 
Prognosis of MUA is guarded and response to treatment is variable. Despite initiation of early and aggressive 
immunosuppressive drugs, up to 26% of dogs will not respond and die within the first 7 days after starting 
treatment. If dogs demonstrate a good initial response to treatment, survival can be prolonged up to several years. 
Relapses are however possible and most affected dogs will eventually succumb to the disease. 
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IT’S NOT ALWAYS SPINAL: HOW TO RECOGNISE ACUTE NEUROMUSCULAR 
DISEASE 

Steven De Decker, DVM, PhD, DipECVN, MvetMed, PGCert VetEd, FHEA 
Royal Veterinary College, London, United Kingdom 

 
Acute paralysis is a common and potentially overwhelming neurological emergency. Although acute paralysis can 
be caused by spinal disorders, this is not always the case. A potential cause for an acute onset and rapidly 
progressive paralysis affecting all limbs (e.g. tetraplegia) is acute neuromuscular disease. Although the clinical signs 
can appear severe and even hopeless, affected animals often have an excellent prognosis. The most important 
factor in reaching a successful outcome is recognising the neuromuscular nature of the underlying disease. 
Obtaining a correct neurolocalisation is the ultimate key to success in these cases!! 
 
WHAT IS NEUROMUSCULAR DISEASE? 
 
The nervous system is divided in two major components: (1) the central nervous system and (2) the peripheral 
nervous system. The central nervous system consists of the brain and spinal cord. The peripheral nervous system 
consists of the nerves that exit the brainstem, the cranial nerves, and the nerves that exit the spinal cord, the spinal 
nerves. The spinal nerves give further rise to the peripheral nerves. The peripheral nerves form the final pathway 
between the spinal cord and the muscle. The junction where the peripheral nerve and muscle is the neuromuscular 
synapse. Neuromuscular disease is defined as a condition that affects the peripheral nervous system, muscle or 
neuromuscular synapse. A disorder affecting the peripheral nervous system is called a neuropathy, a disorder 
affecting the muscle a myopathy, and a disorder affecting the neuromuscular synapse is called a junctionopathy. 
Disorders affecting diffusely the peripheral nervous system are most common and are called polyneuropathies. 
 
HOW TO RECOGNISE ACUTE NEUROMUSCULAR DISEASE? 
 
The hallmark of neuromuscular disease is weakness or paresis. If the animal is still able to walk, it will demonstrate 
a short-strided and stiff gait. Clinical signs typically occur first in the pelvic limbs and then progress to involve the 
thoracic limbs. Ambulatory tetraparesis can quickly progress to non-ambulatory tetraparesis and tetraplegia. As a 
rule of thumb; tetraplegia is more likely caused by acute neuromuscular disease than cervical spinal disease. Every 
animal that presents with acute tetraplegia should therefore be suspected to have a neuromuscular disorder, and 
polyneuropathy in particular. The muscle tone in all limbs, the trunk and neck can be decreased and animals can 
feel ‘floppy’. This clinical is often referred to as flaccid tetraparesis. If the animal has still enough strength to correct 
its paw position, then proprioceptive testing will be intact. Spinal reflexes will be decreased to absent in all limbs. 
 
FLACCID TETRAPARESIS OR TETRAPLEGIA WITH DECREASED SPINAL REFLEXES IN ALL LIMBS SHOULD BE 
CONSIDERED DIAGNOSTIC FOR AN ACUTE POLYNEUROPATHY 
 
Because the cranial nerves are considered to be part of the peripheral nervous system, cranial nerve deficits can 
also occur. Some dogs will demonstrate an abnormal bark or loss of voice. Animals with neuromuscular disease can 
have megaesophagus, which predisposes them to aspiration pneumonia. In the most severe cases, clinical signs can 
progress to involve the intercostal and diaphragmatic muscles. Affected animals can therefore develop life-
threatening respiratory difficulties. 
 
This clinical presentation can be challenging to differentiate from an acute cervical spinal disorder. The following 
can be helpful to differentiate between an acute cervical spinal and neuromuscular condition: 
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Acute cervical spinal disease 
 

Acute neuromuscular disease (polyneuropathy) 
 

Non-ambulatory tetraparesis uncommon Non-ambulatory tetraparesis common 
Tetraplegia very uncommon 
 

Tetraplegia common 

Proprioceptive deficits present 
 

Proprioception intact if still enough strength 

Muscle tone in thoracic limbs can be increased, 
normal or decreased 

Muscle tone in thoracic limbs decreased 

Spinal reflexes in thoracic limbs can be 
increased, normal or decreased 
 

Spinal reflexes in thoracic limbs decreased 

Muscle tone in pelvic limbs can be increased or 
normal 

Muscle tone in pelvic limbs decreased 

Spinal reflexes in pelvic limbs can be increased or 
normal 
 

Spinal reflexes in pelvic limbs decreased 

Cranial nerve deficits do not occur (Horner’s 
syndrome however possible) 
 

Cranial nerve deficits possible 

Pitch and ability to bark should be unaffected 
 

Patch and ability to bark can be affected 

Cervical hyperaesthesia can be present 
depending on the underlying condition 

Cervical hyperaesthesia not present 

 
 
WHAT ARE THE MOST COMMON CAUSES OF ACUTE NEUROMUSCULAR DISEASE? 
 
Only a limited number of neuromuscular conditions are associated with an acute onset rapidly progressive 
tetraparesis or tetraplegia: 
 

• Idiopathic polyradiculoneuritis:  
 
This is the most common polyneuropathy in dogs, has been referred to as Coonhound paralysis in the United States 
and is similar to Guillain-Barré syndrome in humans. Clinical signs start with an acute onset paraparesis that 
progresses quickly (2-4 days) to tetraparesis or tetraplegia. Affected dogs can also develop cranial nerve 
abnormalities, such as dysphonia and facial nerve paresis. Respiratory compromise can occur in the most severe 
cases. 
 

• Botulism: 
 
This is often contracted after eating spoiled meat. Compared to idiopathic polyradiculoneuritis, cranial nerves are 
more often involved and autonomic signs, such as mydriasis and urinary incontinence can also occur. Making a 
definitive diagnosis is very challenging. 
 

• Tick Paralysis: 
 
This disorder should be considered in Australia and the United States. Clinical signs appear after a tick has been 
attached for 3–5 days and resolve relative quickly after the tick is removed. In Australia, clinical signs can progress 
even after the tick has been removed 
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• Other much less common disorders include inflammatory, endocrine or paraneoplastic syndromes or a 
specific and very rare form of myasthenia gravis: fulminant myasthenia gravis 

 
WHICH DIAGNOSTICS SHOULD YOU CONSIDER? 
 
Making a presumptive diagnosis is based on a combination of clinical signs and neurological examination findings. 
Recognising the underlying neuromuscular nature is the most important aspect in reaching a diagnosis. As 
illustrated above, only a limited number of conditions are associated with this clinical presentation. Useful 
diagnostics in a first-opinion practice setting include complete blood work and urinalysis to screen for underlying 
systemic or endocrine disease and thoracic radiographs to evaluate the presence of megaesophagus. The presence 
of megaesophagus has important implications for the treatment and prognosis of the affected animal. 
 
Advanced and specialised diagnostic tests include electrodiagnostic studies and muscle/nerve biopsies. Even after 
performing advanced diagnostic tests, it is not always straightforward to reach a definitive diagnosis. 
 
TREATMENT AND OUTCOME 
 
Although clinical signs in affected dogs can seem hopeless, the prognosis is good to excellent if no respiratory 
compromise occurs. There is no specific treatment for the above conditions and the cornerstone of treatment is 
supportive care and rehabilitation. Animals should be kept on a clean and dry bedding, regularly turned and receive 
physiotherapy (passive range of motion exercises initially) several times a day. One of the most important goals of 
physiotherapy is to avoid potential irreversible complications, such as muscle and joint contractures, while the 
patient is recumbent. 
 
After the acute and progressive phase of the disease, clinical signs will remain static for a variable amount of time. 
Although most animals will make a full recovery over a period of 3 to 6 weeks, recovery can also take longer. If 
patients develop respiratory compromise, oxygen therapy and mechanical ventilation should be considered. 
Although this type of treatment is unlikely to be available in a first-opinion practice, these animals are still likely to 
make a full recovery if treated appropriately. 
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A LOGICAL APPROACH TO VESTIBULAR DISEASE 
Steven De Decker, DVM, PhD, DipECVN, MvetMed, PGCert VetEd, FHEA 

Royal Veterinary College, London, United Kingdom 
 

LEARNING OUTCOMES: 
 

• Recognise the clinical signs associated with vestibular disease 

• Be aware of the anatomical structures that can cause vestibular disease 

• Be able to recognise indications for central vestibular disease 
 
The vestibular system has a complex anatomy and clinical signs can be localized by disorders outside or inside the 
central nervous system. These locations are also referred to as peripheral or central vestibular disease, respectively. 
The peripheral portions of the vestibular system consist of receptors in the inner ear, and the vestibulocochlear 
nerve (CN VIII). The central vestibular components are located in the brainstem and cerebellum. 
 
CLINICAL SIGNS IN VESTIBULAR DISEASE 

 
Dysfunction of the vestibular system can be associated with a combination of clinical signs. Head tilt is easy to 
recognize and the ventrally deviated ear is most often directed towards the affected side. Vestibular ataxia is 
characterized by a wide based stance and a tendency to fall, drift, or even roll towards the side of the lesion. 
Affected animals can also demonstrate circling towards the affected side with the circles being very tight. Ocular 
abnormalities can be more difficult to recognize and consist of pathological nystagmus and strabismus. Nystagmus, 
or the involuntary movement of eyes, is typically characterized by a jerk nystagmus, with the fast phase directed 
away from the lesion. The orientation of nystagmus can be horizontal, rotary, or vertical. Nystagmus can be 
physiologic, which is evaluated during the vestibulo-ocular reflex, or pathological. Pathological nystagmus can be 
classified as spontaneous/ resting or positional nystagmus. Animals with vestibular disease can also demonstrate 
ipsilateral ventrolateral strabismus. 
 
DIFFERENTIATION BETWEEN PERIPHERAL AND CENTRAL VESTIBULAR DISEASE 

 
Peripheral and central vestibular syndrome are associated with different underlying conditions and a different 
diagnostic approach (not necessarily a different prognosis). Because central vestibular disease is associated with 
disorders affecting the cerebellum or brainstem, affected animals can demonstrate other brainstem or cerebellum 
signs. Presence of proprioceptive deficits and hemiparesis, tetraparesis, decreased mentation, and multiple cranial 
nerve deficits are therefore suggestive for central vestibular syndrome. Because the facial nerve (CN VII) and the 
sympathetic nerve are closely related to the inner ear, facial nerve paralysis and Horner’s syndrome can be seen in 
animals with peripheral vestibular syndrome. Although debatable, pure vertical nystagmus is considered suggestive 
for central vestibular syndrome. Nystagmus that changes direction when the position of the head is changed and 
disconjugate nystagmus are also indications for central vestibular disease. Disconjugate nystagmus is characterized 
by both eyes demonstrating nystagmus in a different direction.  Although the presence of these abnormalities is 
suggestive for a central vestibular syndrome, their absence does not exclude a central localisation. A central 
vestibular localization can be ruled in, but not ruled out 

 
COMMON CAUSES OF VESTIBULAR DISEASE 
Common causes of peripheral vestibular disease include otitis interna, nasopharyngeal polyps, aural neoplasia, 
inner ear trauma, congenital vestibular disease, hypothyroidism, idiopathic (geriatric) vestibular syndrome, and 
ototoxic drugs. 
Common causes of central vestibular syndrome are neoplastic and inflammatory conditions, hydrocephalus, 
thiamine deficiency, metronidazole intoxication, trauma, and cerebrovascular disease. 
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Animals with vestibular disease can also present as neurological emergencies. Two conditions are typically 
associated with a peracute onset of severe vestibular signs; cerebrovascular disease and idiopathic (geriatric) 
vestibular syndrome. 
 
MCQ 1: Which statement is correct about central vestibular disease? 
 

A) Animals with central vestibular disease have a poor prognosis 
B) Central vestibular disease can be caused by a brainstem disorder 
C) Central vestibular disease can be caused by a lesion affecting the vestibulocochlear nerve 
D) Central vestibular disease can be caused by a lesion affecting the cerebral cortex 

 
MCQ 2: Which of the following findings is suggestive for a central vestibular syndrome? 
 

A) Head tilt 
B) Spontaneous nystagmus 
C) Proprioceptive deficits 
D) Strabismus 

 
MCQ 3: Which cranial nerve can be affected in peripheral vestibular disease? 
 

A) Facial nerve 
B) Trigeminal nerve 
C) Optic nerve 
D) Hypoglossal nerve 
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MOVEMENT DISORDERS – WHY IS IT CLINICALLY RELEVANT? 
Steven De Decker, DVM, PhD, DipECVN, MvetMed, PGCert VetEd, FHEA 

Royal Veterinary College, London, United Kingdom 
 
With continued advances in veterinary medicine, an increasing number of movement disorders are recognized. 
These are a heterogeneous group of disorders characterized by episodic and sudden involuntary movements of 
specific muscle groups. Animals are normal between episodes and do not demonstrate autonomic signs or 
alterations in consciousness during episodes. Animals with movement disorders are often normal when presented 
to a veterinary surgeon, clinical signs are difficult to explain by a specific neuro-anatomical localization, and can be 
difficult to differentiate from seizure disorders. The clinical approach to animals with movement disorders is further 
complicated by inconsistent terminology, lack of useful classification systems, and uncertainties in etiology and 
pathophysiology. Despite these difficulties, movement disorders can often be recognized by a combination of highly 
consistent and specific clinical signs in a susceptible breed. Because most movement disorders occur in specific 
breeds, a hereditary etiology is considered likely for most of them. Although specific genetic tests are emerging, 
diagnosis of movement disorders is often based on recognition of specific signs in a specific breed and exclusion of 
other, more common, conditions. 

 

WHY IS CONSIDERING MOVEMENT DISORDERS CLINICALLY RELEVANT? 
 
As suggested above, movement disorders can be difficult to differentiate from seizures. This is especially true 
because most animals will not demonstrate abnormal episode during your consult. ‘Misdiagnosing’ movement 
disorders as seizures occurs relative commonly and has several important clinical consequences: (1) starting anti-
epileptic treatment is associated with common side effects, which can negatively impact the animal’s and owner’s 
quality of life, (2) anti-epileptics will not be effective in animals with movement disorders (3) as a consequence of 
the previous comment, these patients are at risk of receiving multiple concurrent anti-epileptic drugs, which require 
a big financial and emotional commitment from the owners, (4) as a consequence of the previous comment, these 
patients can erroneously be diagnosed with refractory or medication resistant epilepsy and subsequently be 
considered to have a poor prognosis 
  
EPISODIC HEAD TREMOR SYNDROME (‘HEAD BOBBING’) 
 
Although this syndrome has been described in several dog breeds, it is particularly common in Doberman Pinschers, 
English Bulldogs, and Boxers. Affected dogs typically nod their head horizontally or vertically at a relative high 
frequency of 5 to 8 Hz. Dogs do not lose consciousness and seem to be aware of the episode. The majority of dogs 
can be distracted out of the episode by food, verbal commands, or other interactions. The first episode of head 
tremors occurs typically at a young age and can occur at every time during the day. Duration and frequency of the 
episodes is variable between and within dogs. It can vary from just a few seconds to several hours and can occur 
several times a day to once every few months. This syndrome does not seem to affect quality of life and 50% of 
dogs ‘grow out’ of the episodes without specific treatment. There is no specific treatment available for episodic 
head tremor syndrome. 
 
CANINE EPILEPTOID CRAMPING SYNDROME IN BORDER 
 
This disorder was initially referred to as ‘Spike’s disease’ after the first dog in which it was recognized. Episodes do 
not seem to be triggered by specific events. Although most dogs will have their first episode before 3 years of age, 
there is a wide variety in age at onset of episodes (0.2 to 7 years). Episodes most often affect all limbs and are 
characterized by tremors, difficulties walking, difficulties standing, dystonia of the limbs, head, and neck, air licking 
and stretching. This condition is possibly linked to gastrointestinal disease. Many owners report borborygmi, 
vomiting and diarrhea immediately before or after an episode. This disorder has recently been suggested to 
represent a gluten-sensitive movement disorder potentially responsive to a gluten-free diet. 
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EPISODIC FALLING IN CAVALIER KING CHARLES SPANIELS 
 
Affected dogs demonstrate episodic involuntary movements and muscular hypertonicity of all 4 limbs. Episodes are 
often associated with episodes of stress or exercise and are characterized by lowering of the head, arching of the 
lumbar spine, stiffness of the limbs resulting in a ‘deer-stalking’ posture, and falling over. The duration of episodes 
varies from a few seconds to several minutes and affected dogs are typically younger than 2 years of age when the 
first episode occurs. Dogs do not lose consciousness and can often be distracted by the owner. This condition is 
caused by a mutation in the BCAN gene and a genetic test is commercially available. Not all dogs homozygous for 
the mutation will however develop clinical signs. A variable response is seen to medication with clonazepam and 
acetazolamide. 
 
SCOTTIE CRAMP IN SCOTTISH TERRIERS 
 
Episodes are characterized by episodes of hypertonicity and can vary in severity. Mildly affected dogs can 
demonstrate signs of mild pelvic limb stiffness and bunny hopping, while more severely affected dogs demonstrate 
episodes similar to those of Cavalier King Charles spaniels with episodic falling syndrome. Affected dogs are typically 
young and episodes start early in life (approximately 6 months of age). Episodes are reportedly triggered by stress, 
exercise, and excitement, and vary between 5 and 20 minutes in duration. Medication with fluoxetine and diazepam 
has been reported to be beneficial in the majority of affected dogs. Clinical signs can be elicited by administration 
of serotonin antagonists, such as methysergide or methionine. A clinically identical syndrome has been observed in 
West Highland White terriers, Cairn terriers, and Norwich terriers.  
 
PAROXYSMAL DYSKINESIA IN CHINOOK DOGS 
 
This familial form of paroxysmal dyskinesia, previously referred to as ‘Chinook seizures’, typically starts in dogs 
younger than 3 years of age. Episodes are not triggered by specific events, can last minutes to one hour, and can 
occur several times a day to only several times a year. The episodes are characterized by flailing or kicking, sustained 
limb flexion combined with repetitive small limb movements, and head tremor. Dogs do not lose consciousness and 
remain responsive during the episodes. An autosomal-recessive mode of inheritance is suspected. Interestingly, 
occurrence of epileptic seizures has been reported in affected and non-affected, but related dogs.  
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CERVICAL SPONDYLOMYELOPATHY (‘WOBBLER SYNDROME’) IN DOGS 
Steven De Decker, DVM, PhD, DipECVN, MvetMed, PGCert VetEd, FHEA 

Royal Veterinary College, London, United Kingdom 
 
Cervical spondylomyelopathy or ‘wobbler syndrome’ is a complex, multifactorial, incompletely understood and 
controversial neurological syndrome. It can be considered a collective term for disorders in which cervical vertebral 
canal stenosis is caused by a combination of soft-tissue and bony structures. Two major forms have been recognised 
over years: 1) disc-associated (DA-CSM) and 2) osseous-associated cervical spondylomyelopathy (OA-CSM). Clinical 
signs reflect those of a chronic and progressive cervical myelopathy. Both forms of cervical spondylomyelopathy 
occur in a different type of dogs, are associated with different pathological abnormalities, different treatment 
options, different complications associated with treatment and have potentially also a different prognosis. It can 
therefore be questioned if both forms of cervical spondylomyelopathy represent separate clinical entities or 
variations of the same syndrome. 
 
Disc-associated cervical spondylomyelopathy: This type of cervical spondylomyelopathy typically affects older (> 7 
years old) large breed dogs with the Doberman pinscher being overrepresented in most studies. As the name 
suggests, caudal cervical spinal cord compression is caused by chronic protrusion of one or multiple intervertebral 
discs. The intervertebral discs between C6-C7 and C5-C6 are most often affected. In up to 50% of cases, multiple 
sites of spinal cord compression are observed. Other abnormalities that can be seen are dorsal spinal cord 
compression caused by ligamentum flavum hypertrophy, and an abnormal position and abnormal shape of 
vertebral bodies. Vertebral malformations are often mild and consist of a flattening of the cranioventral border of 
C7. In severe cases, the vertebral body can appear to have a more triangular shape. 
 
Survey radiographs can demonstrate several abnormalities in dogs with disc-associated cervical 
spondylomyelopathy. These include a narrowed intervertebral disc space, sclerotic vertebral endplates, an 
abnormally positioned and shaped vertebral body, a funnel shaped vertebral canal and spondylosis deformans. 
Radiographic abnormalities are however not always correlated with clinical signs and absence of radiographic 
abnormalities does not exclude a diagnosis of disc-associated cervical spondylomyelopathy. Radiographs do not 
allow detection of spinal cord compression and radiographs can therefore not used to confirm a diagnosis of disc-
associated cervical spondylomyelopathy. Although the diagnosis can be made by myelography and post-
myelography computed tomography, magnetic resonance imaging (MRI) is the imaging modality of choice. A high 
prevalence of complications, such as Postmyelographic seizures and neurological deterioration, is seen when 
myelography is used for the diagnosis of cervical spondylomyelopathy. The application of traction studies has been 
reported and can theoretically influence the choice of surgical technique. The application of dynamic studies with 
the neck in flexion and extension is more controversial and not necessarily part of a standard diagnostic approach. 
 
Treatment of DA-CSM is considered one of the most controversial topics in veterinary neurology. Outcome after 
medical management is guarded with several studies suggesting around 40% success rates. More than 20 surgical 
techniques have been and are being reported for this technique. This large number of techniques reflects the 
difficulty of treating this disorder and the fact that the best surgical technique is not yet known. The reported 
surgical techniques can broadly be divided into three categories: 1) direct decompressive surgery by a ventral slot 
procedure, 2) distraction-stabilisation techniques and 3) motion preservation techniques by artificial disc implants. 
Although most authors claim a success rate of 75%, up to a quarter of successfully treated cases will develop clinical 
signs at an adjacent intervertebral disc space. This is referred to as ‘adjacent segment disease’. There is currently 
no evidence that one surgical technique is superior over any other. 
 
Osseous-associated cervical spondylomyelopathy: This form of cervical spondylomyelopathy typically affects 
young adult (often 18 to 36 months of age) giant breeds, such as the Great Dane. As the name suggests, spinal cord 
compression is caused by bony structures. The predominant cause of cervical spinal cord compression is 
degeneration and hypertrophy of articular processes, which will result in dorsolateral and lateral spinal cord 
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compression. In up to 85% of cases, multiple sites of spinal cord compression are seen at the time of diagnosis. 
Other abnormalities that can be seen are ligamentum flavum hypertrophy and hypertrophy of the dorsal lamina.  
 
Radiographic abnormalities suggestive for osseous-associated cervical spondylomyelopathy include loss of normal 
anatomy of the articular facet joint and obliteration of the intervertebral foraminae by radiopaque rounded 
structures (i.e. degenerate and enlarged articular processes). Similar to disc-associated cervical 
spondylomyelopathy, MRI should be considered the diagnostic modality of choice. Little is known about the results 
of medical management. At the author’s institution, medical management is associated with 38% success rate. In 
contrast to disc-associated cervical spondylomyelopathy, there is relatively little discussion about the preferred 
surgical technique for osseous-associated cervical spondylomyelopathy. Surgical treatment typically consists of a 
(continuous) dorsal cervical laminectomy. Although long-term outcome can be favourable, up to 60–80% of dogs 
experience early postoperative neurological deterioration. Surgery is therefore often followed by a long, intense 
and expensive rehabilitation. At the author’s institution, surgical treatment of osseous-associated cervical 
spondylomyelopathy is associated with a long-term success rate of 94%. 
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TIPS AND PITFALLS OF SPINAL RADIOGRAPHS 
Steven De Decker, DVM, PhD, DipECVN, MvetMed, PGCert VetEd, FHEA 

Royal Veterinary College, London, United Kingdom 
 
It is a common belief that neurology patients can only be diagnosed and managed in specialist referral centres that 
have access to advanced diagnostics such as magnetic resonance imaging (MRI) and computed tomography (CT). 
This is definitely not true, and many cases can successfully be managed with more accessible diagnostics or no 
diagnostics at all.  
 
FURTHER DIAGNOSTICS NEVER REPLACE CLINICAL ASSESSMENT 
 
Before you consider performing diagnostics, you should ask yourself a very important question: ‘How will it change 
the treatment or prognosis for your individual patient?’. This can only be answered when you have assessed the 
patient, localised the lesion and have identified the most likely differential diagnoses. More specifically, the 
following specific questions should be answered: 
 

1) Is the animal having a neurological problem? 
2) Is it spinal? – Radiographs are not useful for evaluating brain disorders 
3) Which spinal cord segments are affected? – You should focus your radiographs on the location where you 

localised the lesion. Although this sounds logical, many mistakes are made against this rule. 
4) What are your top differentials for this clinical presentation? 
5) Could radiographs demonstrate any abnormalities for your top differentials? 
6) Which specific abnormalities can you see on radiographs of animals affected by your top differential – If 

you take radiographs in a dog suspected to have ‘wobblers’, you should know which abnormalities to expect 
in a dog with ‘wobblers’ 

7) Would performing radiographs change anything about the treatment or prognosis of your individual 
animal? 

 
HOW TO INTERPRET SPINAL RADIOGRAPHS? 
 
Looking at spinal radiographs can be challenging. Although your skills will improve with increased experience, using 
a checklist can increase your success. Again, having a narrow list of differentials and knowing which abnormalities 
to look for will contribute to your diagnostic accuracy. Finally, a good technique is crucial. Sedation or even 
anaesthesia and the use of padding, ties and troughs might be necessary to obtain straight patient positioning. The 
following checklist is recommended: 
 

✓ Count the number of vertebrae and look for transitional vertebrae. Normally, you should see 7 cervical, 13 
thoracic, 7 lumbar, 3 fused sacral and a variable amount of caudal vertebrae 

✓ Look for vertebral alignment (lateral and ventrodorsal) 
✓ Look for the presence of any steps between 1) the dorsal part of the vertebral body and 2) the dorsal 

laminae 
✓ Look for bone extending into the vertebral canal 
✓ Evaluate the conformation and margins of each vertebra 
✓ Check the opacity of each vertebra  
✓ Evaluate the width and opacity of the intervertebral disc spaces 
✓ Evaluate the size and opacity of the intervertebral foramina 
✓ Evaluate the opacity and margins of the vertebral endplates (lysis or sclerosis) 
✓ Evaluate the paraspinal and other soft tissue structures surrounding the vertebral canal 
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WHICH DISORDERS CAN BE DIAGNOSED BY SPINAL RADIOGRAPHS? 
 
Spinal radiographs can reveal abnormalities that involve bony structures. Soft tissue abnormalities are only limited, 
or not at all, visible on spinal radiographs. Disorders that cause obvious abnormalities of the vertebrae can therefore 
be visualised. It is important to remember that spinal cord compression cannot be observed on spinal radiographs. 
You can consider dividing spinal disorders into four ‘radiographic’ categories: 
 

1) Disorders that can be diagnosed by spinal radiographs 
2) Disorders for which radiographs might support your diagnosis, but will not be diagnostic in itself 
3) Disorders for which radiographs might be misleading 
4) Disorders for which radiographs will not reveal any abnormalities 

 
Examples of the following are: 
 

1) Disorders that can be diagnosed by spinal radiographs 
 

• Vertebral fracture and luxation – Radiographs are however not the ‘gold standard technique’ and subtle 
fractures and luxations can therefore be missed. 

 

• Vertebral tumour associated with bony lysis 
 

• Discospondylitis associated with lysis of the vertebral endplates – Radiographic abnormalities will occur up 
to two weeks after the onset of clinical signs. Normal radiographs therefore do not exclude the presence 
of discospondylitis. 

 

• Atlantoaxial instability – characterised by a craniodorsal luxation of C2 relative to C1. It is possible that 
gentle flexion is necessary to visualize the instability. Gentle flexion might reveal an increased distance 
between the dorsal arch of the atlas and the spinous process of the axis. Extreme care should however be 
taken to avoid excessively flexion or perform flexion for a prolonged period of time.  

 
2) Disorders for which spinal radiographs might be supportive, but NOT diagnostic 

 

• Intervertebral disk disease – A narrowed intervertebral disk space is the most reliable radiographic finding 
to support a diagnosis of intervertebral disk disease. You should however be careful when interpreting 
intervertebral disk space width at the periphery of the radiograph (might always look narrowed due to 
divergence of the X-ray beam) and the T10-T11 intervertebral disc space, which always looks slightly 
narrowed. Other abnormalities that can be seen in are radiographically visible calcifications in the 
intervertebral disk spaces, changed shape and size of the intervertebral foramen, radiopaque material in 
the vertebral canal, and spondylosis deformans ventral from the intervertebral disk space. 

 

• Disk-associated cervical spondylomyelopathy (‘wobbler syndrome’ in Doberman Pinschers) – narrowed 
intervertebral disk space, abnormal tilting of vertebral body into the vertebral canal and an abnormal shape 
of the vertebral body. Vertebral abnormalities are usually mild and typically consist of flatting of the 
ventrocranial border of the vertebral body 

 

• Osseous-associated cervical spondylomyelopathy (‘wobbler syndrome’ in Great Danes) – dorsolateral 
compression is predominantly caused by hypertrophy of the articular processes. The most common and 
suggestive radiographic abnormality is an enlarged radiopaque structure at the site of one or more articular 
processes. The intervertebral foramen cannot be visualised in affected cases. 
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• Degenerative lumbosacral stenosis – narrowed to collapsed intervertebral disc space, sclerotic endplates, 
spondylosis deformans ventral to the intervertebral disc space, transitional vertebra, telescoping of the 
sacral lamina into the vertebral canal of L7. 

 
Although these conditions are associated with easy to detect radiographic abnormalities, a final diagnosis cannot 
be obtained by survey radiographs. Radiographic abnormalities can occur in normal animals and that spinal cord 
compression cannot be visualized on survey radiographs. 
 

3) Disorders for which spinal radiographs might be misleading 
 

• Spondylosis deformans – new bone formation ventral to an intervertebral disk space. It is one of the most 
common mistakes to accredit clinical signs of spinal disease to spondylosis deformans. Although 
spondylosis deformans is commonly observed on spinal radiographs, it is unlikely to cause clinical signs in 
itself. I have personally never seen a dog with nerve impingement due to spondylosis. 

 

• Diffuse idiopathic skeletal hyperostosis (DISH) – This abnormality is commonly confused for ‘severe 
spondylosis’. A large area of the vertebral column is fused due to ossification of the ventral longitudinal 
ligament. Although this abnormality is associated with spectacular radiographic findings, it is only rarely 
associated with clinical signs in itself. It occurs in around 40% of neurologically normal Boxers. 

 

• Hemivertebra in screw-tailed brachycephalic dogs – Hemivertebra occur in up to 93% of neurologically 
normal French bulldogs and will only rarely result in clinical signs itself. The risk of clinical signs associated 
with hemivertebra is however higher in Pugs and when the hemivertebra is associated with a severe dorsal 
angulation (kyphosis) of the vertebral column.  

 
4) Disorders for which spinal radiographs will typically not reveal any abnormalities 

 
Spinal disorders associated with soft tissue structures or that primarily affect the spinal cord parenchyma itself are 
typically not associated with abnormalities on spinal radiographs. Examples of such conditions are syringomyelia, 
fibrocartilaginous embolism, acute noncompressive nucleus pulposus extrusion (ANNPE), spinal tumours not 
affecting the vertebrae, and inflammatory spinal conditions. 
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A PRACTITIONER’S GUIDE TO AVIAN HAEMATOLOGY AND CLINICAL 
CHEMISTRY 

Kelly du Preez BSc BVSc(Hons) 
Department of Companion Animal Clinical Studies 

Faculty of Veterinary Science 
University of Pretoria 

kelly.dupreez@up.ac.za 
+27 12 529 8491 

 
INTRODUCTION 
 
Avian patients are often presented for veterinary care when they are severely ill, largely due to their natural instinct 
of masking clinical signs in early disease states. This behaviour may also make clinical examination unrewarding. 
Haematology and clinical chemistry are therefore become vital in these cases as they provide valuable diagnostic 
information via minimally invasive methods. Haematology and clinical chemistry can also be applied for therapeutic 
monitoring and for health screening of avian patients. Unlike with domestic species, reference intervals have not 
been well established in all species and should only be used as a guideline. This is because wide variations may be 
seen due to physiological status and species and it is often difficult to exclude subclinically affected birds when 
establishing reference intervals if they are masking signs of illness. However, by performing haematological and 
clinical chemistry analyses in patients during health, baseline values can be established. This lessens the reliance 
on reference intervals for interpretation of results in times of illness. Also, rather than using exact reference 
intervals, clinicians should also establish decisions levels based on values obtained from a specific laboratory. 
Decision levels are threshold values above or below which a response (e.g. analysis of a follow up sample, 
therapeutic intervention) is required.  
 
SAMPLE HANDLING  
 
The volume of blood that can be collected in healthy birds, without detrimental effects, is ≤1% of their body weight. 
This must be reduced when collecting from severely ill birds.  
The preferred anticoagulant for haematology in most species is ethylenediaminetetraacetic acid (EDTA) as it 
provides good cell preservation. In species where EDTA causes haemolysis or incomplete coagulation (e.g. crows, 
hornbills), heparin in the preferred anticoagulant. Both anticoagulants have disadvantages though – excessive EDTA 
(very small sample volume) can cause cell shrinkage and heparin can cause thrombocyte and leukocyte clumping 
and impair adequate staining of the sample. For this reason, it is useful to make blood smears from fresh, non-
anticoagulated blood at the time of sample collection and to submit these with the sample.  
The preferred sample for clinical chemistry is a heparin anticoagulated sample and the plasma is harvested for 
analysis. Avian serum, once harvested may clot to become gel-like making it difficult to analyse. 
 
HAEMATOLOGY  
 
Manual counting and evaluation methods are preferred in birds. This is because all species have nucleated 
erythrocytes and thrombocytes (equivalent to mammalian platelets) which renders automated haematology 
analysers of limited use in differentiating cell types.  
 
Sample processing and evaluation  
 
Packed cell volume (PCV) using a microhaematocrit/capillary tube is determined to assess the presence and degree 
of anaemia or haemoconcentration/polycythaemia. Blood smears (from anticoagulated and/or fresh blood) should 
be made and can be stained with Diff-Quik or, preferably, Giemsa or a Giemsa-based stain (e.g. Wright Giemsa). 
Giemsa stains yield better staining of the leukocyte granules which assists in more accurate cell identification and 
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evaluation. A blood smear is then evaluated by examining cell morphology, density/concentration and 
abnormalities seen in the erythron, leukon and thrombon.  
 

- Erythron  
Packed cell volume varies amongst species but in general should be between 35 – 55%. Erythrocytes are evaluated 
in the smear monolayer of the blood smear. They are elliptical and contain an elliptical centrally placed nucleus. 
They have a shorter half-life than mammalian erythrocytes (28 – 45 days). This increased cell turnover results in a 
higher reticulocyte percentage (1 – 5%). Reticulocytes are differentiated from mature erythrocytes by their 
basophilic cytoplasm due to increased cytoplasmic RNA. Anucleated erythrocytes (erythroplastids) may also be 
seen in low numbers in normal birds 
 

- Leukon  
Leukocytes present in birds include granulocytes which consist of heterophils (equivalent to mammalian 
neutrophils), eosinophils and basophils; and mononuclear cells which are the lymphocytes and monocytes. Crude 
enumeration of leukocytes on a blood smear is performed by counting the number of leukocytes in 10 monolayer 
fields using the 40x objective. The average number of leukocytes per field is calculated and multiplied by a factor 
of 2000 to determine the number of leukocytes per microliter (μL). This method relies on a well-prepared blood 
smear and a PCV of 35 – 55%. 
 
A differential leukocyte count should also be performed by counting 100 – 200 leukocytes and recording the 
proportions of each cell type. With a few exceptions (e.g. chickens, ducks), heterophils are the most abundant 
leukocyte in the blood. They have colourless cytoplasm filled with dark-orange to brick red, normally, rod-shaped 
granules and a lobed nucleus (2 – 3 lobes). Eosinophils are similar in size to heterophils and have light blue 
cytoplasm filled with round (sometimes oval) intensely eosinophilic granules and a lobed nucleus. Basophils are the 
smallest granulocyte and are filled with deep magenta granules that often obscure the non-lobed nucleus. 
Lymphocytes and monocytes resemble those seen in mammals. Avian lymphocytes may be small to medium in size 
and may have dark burgundy-coloured granules and/or irregular cell margins.  
 

- Thrombon  
Thrombocytes are the smallest cell in the blood and are round to oval in shape with a round nucleus and colourless 
to light grey, sometimes vacuolated, cytoplasm. This cytoplasmic appearance, along with the arrangement of the 
cells (often aggregated) help to differentiate them from lymphocytes. On contrast, lymphocytes have medium blue 
cytoplasm and are not arranged in aggregates.  
 
Response to disease 
 
If an anaemia is identified by a decreased PCV, the blood smear must be evaluated for the presence of regeneration. 
Signs of regeneration include increased reticulocyte percentage (> 5%), the presence of immature erythrocytes 
(precursors) resulting in anisocytosis and some binucleation of erythrocytes and mitotic figures. Immature 
erythrocytes are rounder in shape with a round nucleus and, compared to reticulocytes, have increased cytoplasmic 
basophilia. The presence of hypochromic erythrocytes, which are distinguished as cells with cytoplasmic pallor over 
>50% of the cytoplasmic volume, may indicate iron deficiency as the cause of anaemia (typically non-regenerative).  
 
There is evidence of systemic inflammation when immature and/or toxic heterophils are present on the blood 
smear. Immature heterophils have more basophilic cytoplasm and a non-lobed nucleus. They are present when the 
demand for heterophils is greater than what can be supplied by the bone marrow. Toxic changes to the heterophil 
can be seen in varying degrees. Mild toxicity is recognised as increased cytoplasmic basophilia and partial 
degranulation. As the toxicity increases in severity, basophilia and degranulation increase and cytoplasmic 
vacuolisation and abnormal granulation (granules change from rod/oval shaped to round) may also be seen. 
Leukocytosis may also be present with systemic inflammation, however, other causes such as stress and age (young 
birds) may also cause an increase in leukocytes. Systemic inflammation/infection is more likely with marked 
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leukocytosis. Leukopenia may be due to overwhelming inflammation (e.g. sepsis, viral infection), drug/toxins and 
chronic inflammation/infection.   
 
Parasites  
 
The most common haemoparasites seen are Haemoproteus spp., Plasmodium spp., and Leukocytozoon spp. 
Haemoproteus and Plasmodium (avian malaria) are generally only pathogenic in certain species (e.g. pigeons) or if 
the patient is immunocompromised. These parasites cause haemolytic anaemia and, although they can be 
diagnosed on blood smear, they are often difficult to differentiate from one another. Leukocytozoon is commonly 
found in wild birds (e.g. guinea fowl). The infected cell is often so distorted by the parasite’s large gametocyte that 
it is unidentifiable, but may be a leukocyte or immature erythrocyte. These parasites also have a low pathogenicity, 
except in certain species (e.g. young waterfowl) where they cause haemolytic anaemia, leukocytosis and 
hepatocellular necrosis.  
 
CLINICAL CHEMISTRY 
 
Assessment of the kidney 
 
Uric acid is the main nitrogenous waste product excreted by the kidneys. It is excreted independently from water 
resorption but may be increased in severe dehydration due to stasis within the renal tubules. An important pre-
analytical cause for increased uric acid is a post-prandial increase in carnivorous birds (e.g. raptors). Uric acid, like 
creatinine in mammals, is an insensitive measure of renal disease as a marked loss of nephron mass (> 75%) is 
required before increases can be expected. Concentrations greater than 0.75 mmol/L are indicative of renal 
function impairment. Urea and creatinine have limited diagnostic value in birds. Severe renal disease may also 
result in electrolyte derangements including hyperkalaemia, hyperphosphataemia and hyponatraemia.  
 
Assessment of electrolyte balance 
 
Sodium absorbed from the diet is excreted renally and, in birds that have salt/nasal glands (e.g. marine birds), extra-
renally. Renal and gastrointestinal disease and, possibly, diseases of the salt gland may result in hyponatraemia (< 
130 mmol/L) due to excessive sodium loss. Overhydration may result in haemodilution and subsequent 
hyponatraemia. Hypernatraemia (> 160 mmol/L) and hyperchloraemia are most often caused by dehydration or 
excessive salt intake. Atrophy of the salt glands may occur over time in marine birds drinking fresh water. 
Subsequent intake of salt water may then result in hypernatraemia.   
Potassium is mostly found intracellularly and spurious increases or decreases (species dependent) may be seen with 
haemolysis and delayed plasma separation. In some species (e.g. chickens), these changes may be seen after only 
two hours’ delay in plasma separation. These pre-analytical errors may also cause an increase in phosphorus. 
Besides renal failure, true hyperkalaemia (> 4 mmol/L) may be due to tissue necrosis and acidosis. Hypokalaemia 
(< 2 mmol/L) may be caused by excessive loss (diarrhoea or renal disease), prolonged anorexia, alkalosis or 
hydration with potassium-poor fluids.  
Similarly to mammals, calcium (2 – 2.8 mmol/L) and phosphorus (1.6 – 2.3 mmol/L) concentrations are controlled 
by parathyroid hormone, calcitonin and vitamin D3. Egg production, however, also has a large influence on calcium 
concentrations. Increased calcium is absorbed from the intestines due to the influence of prolactin and sex 
hormones (oestrogen and testosterone). Laying hens have increased total calcium concentrations (5 – 7.5 mmol/L) 
due to increased protein-bound calcium with ionised calcium concentrations unchanged. Pathological causes of 
hypercalcaemia (total calcium) include hyperalbuminaemia, excessive vitamin D3 (also causes 
hyperphosphataemia) and bone osteolysis. Hypocalcaemia (total calcium) is associated with diets deficient in 
calcium or containing excess phosphorus (also causes hyperphosphataemia) such as all-seed or all- meat diets, 
vitamin D3 deficiency, alkalosis and hypoalbuminaemia (decreased bound calcium).  
 
Assessment of the liver  
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Bile acid concentration is the most sensitive indicator of hepatic function in birds and increases are suggestive of 
hepatic insufficiency, abnormal bile excretion (blockage or leakage) or abnormalities of portal circulation. Fasting 
samples are preferred for bile acid determinations as increases may occur post-prandially. The most useful enzyme 
for evaluating the avian liver is GLDH. GLDH is specific for severe hepatocellular injury (> 10 U/L) and, because it 
has a short half-life (41 minutes), it is indicative of acute/on-going injury. The sensitivity of this enzyme for the 
detection of liver disease is, however, low. Other enzymes, including AST, ALT, LDH, GGT and ALP are found in other 
tissues such as muscle and bone and, thus, increases in these enzymes not specific for detecting hepatic or 
hepatobiliary injury/disease. Biliverdin is the primary bile pigment in most birds as they lack biliverdin reductase. 
Biliverdinaemia is caused by severe hepatobiliary disease in birds and is detected by the presence of green plasma. 
Yellow-coloured plasma is not associated with clinical icterus in most birds and is rather seen due to ingestion of 
dietary carotenoid pigments. Other abnormalities that may be seen in chronic hepatic insufficiency include 
hypoproteinaemia and hypoglycaemia. 
 
Plasma proteins  
 
Normal plasma protein concentration in most birds is 25 – 45 g/L. Determination of total protein in birds using the 
biuret method provides reliable results (both accurate and repeatable). Crude protein measurement can also be 
performed using a refractometer, however, this may overestimate protein concentration. Determination of protein 
fractions is best done using serum protein electrophoresis, rather than albumin measurement. This is because the 
assay for determination of albumin concentrations used in most veterinary laboratories is notoriously inaccurate in 
birds. Hyperproteinaemia is caused by dehydration or chronic or acute (acute phase response) inflammation. 
Inflammation will typically result in hyperglobulinaemia with hypoalbuminaemia compared to dehydration, which 
causes an increase in both protein fractions. Physiological increases are seen in laying hens. Causes for 
hypoproteinaemia in birds are the same as those in mammals and include overhydration, whole blood loss, 
effusions, protein loss through the kidneys or intestines (including gastrointestinal parasites), 
starvation/malnutrition and chronic hepatic insufficiency.  
 
Other useful analytes in birds 
 
Glucose metabolism – normal glucose is typically higher in birds that in domestic species (11 – 28 mmol/L) and is 
not affected by short term fasting (up to a week), particularly in carnivorous birds. Hypoglycaemia may be caused 
by prolonged starvation, severe hepatic disease, sepsis, enterotoxaemia and some endocrine disorders. 
Hyperglycaemia may be due to diabetes, catecholamine release and glucocorticoid excess (endogenous or 
exogenous). Marked hyperglycaemia (> 38 mmol/L) is suggestive of diabetes mellitus.  
Musculoskeletal system – ALP is produced by osteoblastic activity and may be increased in skeletal growth (young 
birds) and fracture healing; CK and AST are useful enzyme markers of muscle injury and CK is particularly muscle-
specific in birds.  
Pancreas – amylase and lipase may be increased in pancreatitis but are considered to be of limited use as increases 
may be seen in other diseases (e.g. gastrointestinal, renal) unrelated to the pancreas 
Gastrointestinal tract - increases in ALP are considered a sensitive, but not specific, indicator of intestinal disease 
(e.g. coccidiosis). 
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INTRODUCTION 
 
Out of more than 7500 reptiles, only a few have been investigated with regards to normal haematology and clinical 
chemistry. These reference interval studies often include sample sizes that are too small to be truly representative 
and, because they are adept at masking signs of illness, sub-clinically affected retiles may be included. Additionally, 
many physiological factors can cause wide variation in “normal” values. These include extrinsic factors such as 
season and stress and intrinsic factors such as species, age and reproductive status. All these factors need to be 
considered so that results can be determined accurately. Despite these challenges, haematology and clinical 
chemistry can provide a wealth of information and have numerous applications. Because reptiles often only show 
signs of illness in advanced disease states, annual or biannual check ups are often useful to detect or to screen for 
disease. These analyses are also important for diagnosis and disease monitoring. Many practitioners find it helpful 
to determine baseline values in patients in health, particularly in geriatric patients. These values can be used for 
comparison when the same patient is unwell, reducing the reliance on reference intervals.  
 
SAMPLE HANDLING  
 
The maximum amount of blood that can safely be collected from most reptiles is 0.5 – 0.8% of their body weight. 
For chelonians, the recommendation is 3 ml/kg of body weight. In ill patients, particularly those that are anaemic, 
this should be decreased so that only what is necessary is collected. It is important to disinfect the skin before 
sample collection as reptiles do not have elastic skin and the collection site may act as a port of entry for infections. 
The preferred anticoagulant for both haematology and clinical chemistry, especially for chelonians and for smaller 
reptiles, is heparin. The advantage of using heparin is that only one tube is needed for all analyses. Although 
ethylenediaminetetraacetic acid (EDTA) has been shown to cause haemolysis is most chelonians, it is the preferred 
anticoagulant in green iguanas and Chinese water dragons as it provides better cell preservation and does not cause 
haemolysis in these species. For very small reptiles or if only very small amounts of blood can be collected, then 
collection into heparinised microhaematocrit tube is sufficient to perform haematological analysis.  
 
One important consideration when collecting blood from retiles is the proximity of the lymph vessels to many 
venepuncture sites. Should a lymph vessel be sampled in the process, the blood will be diluted resulting in a 
decrease in packed cell volume (PCV) and total leukocyte and thrombocyte concentrations and an increase in 
lymphocyte concentrations. Lymphodilution can be recognised as a clear fluid filling the syringe and, if this occurs, 
repeat sampling is indicated.  
 
HAEMATOLOGY  
 
Evaluation of haematology relies on manual methods. Because reptiles have nucleated erythrocytes and 
thrombocytes (equivalent to mammalian platelets), automated haematology analysers are of limited use in 
differentiating cell types and, thus, cannot be accurate.  
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Sample processing and evaluation  
 
Samples should ideally be processed within 6 – 8 hours of collection. A blood smear should be made immediately 
after sample collection, using either fresh whole blood or anticoagulated blood. This practice ensures that a smear 
with good cell preservation is available for evaluation should sample processing be delayed. All blood smears should 
be dried as quickly as possible to prevent drying artefacts, such as ring artefacts, that are caused by slow drying. 
Ring artefacts are areas of refractile pallor seen in the erythrocyte cytoplasm. Blood smears should be stained, 
preferably with Giemsa or Giemsa-based stains (e.g. Wright Giemsa). Diff Quik (or other rapid stains) may also be 
used but may result in under-staining of the granulocyte granules, which is not a feature of Giemsa stains. Blood 
smears should then be evaluated to assess the erythron, to enumerate and assess the leukocytes and to enumerate 
the thrombocytes. To assess the presence and severity of anaemia or haemoconcentration/polycythaemia, PCV 
should be determined. This also facilitates evaluation of the plasma appearance which can provide valuable 
diagnostic information.  
 

- Erythron  
Reptilian erythrocytes are elliptical in shape and have a centrally placed oval nucleus that has dense chromatin and 
irregular nuclear margins. Reticulocytes, which are identified as erythrocytes that have basophilic cytoplasm, 
usually make up < 1% of erythrocytes in healthy reptiles. This is due to the long lifespan (600 – 800 days in some 
species) of their erythrocytes. Immature erythrocytes (precursors) are occasionally seen in healthy reptiles and are 
round cells that are smaller than mature erythrocytes with a round nucleus. Increased numbers of immature 
erythrocytes may be seen in very young reptiles or in reptiles undergoing ecdysis. Other normal findings include < 
0.5% erythroplastids (anucleated erythrocytes) – particularly in snakes, and low numbers of mitotic figures. The 
normal PCV of reptiles ranges from 20 – 40%. 
 

- Leukon  
Similarly to mammals and birds, reptile leukocytes are divided into granulocytes (heterophils, eosinophils and 
basophils) and mononuclear cells (lymphocytes and monocytes). Heterophils (equivalent to mammalian 
neutrophils) have colourless cytoplasm filled with bright orange fusiform granules and a round or oval nucleus. The 
heterophils of some lizard species have lobed nuclei. Heterophils make up 30 – 45% of all leukocytes, except in 
chelonians and crocodilians where they are the predominant cell (> 50%). Eosinophils contain many round 
eosinophilic cytoplasmic granules and have elongated to lobed nuclei. Some species (e.g. iguanas) have blue, 
instead of eosinophilic, granules, making their eosinophils easier to differentiate from heterophils. Basophils are 
small cells, containing many round dark blue to magenta granules that often obscure the nucleus. Lymphocytes 
resemble those seen in mammals and may be small to large in size and may comprise up to 80% of the leukocytes 
in some species. They are often seen moulding to the cells (normally erythrocytes) around them, resulting in 
irregularity of their margins. Monocytes resemble those of mammals with the exception of a subset that are termed 
azurophils or azurophilic monocytes. Azurophils have the same ultrastructural and cytochemical properties as 
monocytes but contain azurophilic (burgundy-coloured) cytoplasmic granules. These cells may comprise up to 35% 
of all leukocytes in some species of snakes. 
 
Estimation of the leukocyte concentration on the blood smear can be performed by counting the number of 
leukocytes seen in 10 monolayer fields using the 40x objective. The average number of leukocytes per field is 
calculated and multiplied by a factor of 1000 to determine the number of leukocytes per microliter (μL). Differential 
counts should also be performed by counting 100 – 200 leukocytes and recording the proportions of each cell type. 
Some authors suggest that, because of the influence of many factors unrelated to disease, changes in total and 
differential leukocyte concentrations should only be interpreted as significant when increases or decreases are two-
fold or greater.  
 

- Thrombon  
Thrombocytes are small nucleated cells that are fusiform to elliptical in shape. They have colourless cytoplasm, with 
or without the presence of a few azurophilic granules. Irregular cytoplasmic margins and cytoplasmic vacuolisation 
are indicators of thrombocyte activation. Thrombocyte numbers have a wide range in normal reptiles from 25 – 
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350 thrombocytes per 100 leukocytes. Using this as a guideline, thrombocyte concentrations may be subjectively 
estimated and may assist in the detection of moderate to marked increases or decreases in thrombocyte numbers. 
 
Response to disease 
 
Anaemia in reptiles may be regenerative due to blood loss or haemolytic disease or may be non-regenerative due 
to chronic inflammation/disease, neoplasia or certain drugs/toxins. Changes that indicate regeneration on the 
blood smear include moderate to marked poikilocytosis (variations in erythrocyte shape), moderate to marked 
anisocytosis due to the presence of increased reticulocytes and immature erythrocytes and increased mitoses and 
binucleated erythrocytes. It should be noted that reptiles respond slowly to anaemia due to their long development 
time of erythrocytes in the bone marrow. These same erythrocyte changes may also be seen in reptiles awakening 
from hibernation and in those suffering from severe starvation/malnutrition or inflammation. Hypochromic 
erythrocytes are usually associated with a non-regenerative anaemia and indicate the presence of true or functional 
(e.g. anaemia of chronic disease) iron deficiency. 
 
Systemic inflammation may result in the presence of immature and/or toxic heterophils on the blood smear. 
Immature heterophils have basophilic cytoplasm, are larger in size than mature heterophils and may contain 
additional small dark granules which represent primary granules.  They are present when the demand for 
heterophils is greater than what can be supplied by the bone marrow. Toxic changes in the heterophils may be seen 
in varying degrees of severity. Basophilic cytoplasm and heterophil degranulation are often seen in mild toxicity. As 
the toxicity increases, cytoplasmic vacuolisation and nuclear lobulation (in species where this in not a normal 
feature) become apparent and severely toxic heterophils may have abnormal purple granules. Degranulation in 
isolation should be interpreted with caution as improper sample handling, prolonged storage and inappropriate 
fixation may result in appearance of degranulation in the absence of other toxic changes. Causes of leukocytosis 
and leukopenia in reptiles are similar to those in mammals. However, in reptiles, heterophil concentrations may 
fluctuate due to seasonal changes – increased concentrations can be expected in summer and the lowest 
concentrations are seen during hibernation.   
 
CLINICAL CHEMISTRY  
 
Assessment of the kidney 
 
Reptilian kidneys are important for excreting varying proportions of uric acid, urea and ammonia, depending on the 
species and the reptile’s natural habitat. For example, fresh water turtles excrete equal amounts of urea and 
ammonia, whereas sea water turtles excrete all three nitrogenous waste products and many terrestrial reptiles 
excrete uric acid and urate salts in a semi-solid state as a means of water conservation. Increased concentrations 
of these nitrogenous waste products also be interpreted in light of these factors. For example, increased 
concentrations of uric acid, sodium and potassium may be because of a water conservation strategy in some desert-
dwelling species and carnivorous reptiles typically have higher uric acid concentrations than herbivorous reptiles.  
 
Although urea is not diagnostically useful in most reptiles; determination of plasma urea concentrations may be 
useful in those species that primarily excrete urea. Increases in urea in these species result from pre-renal 
azotaemia (e.g. dehydration, high protein intake) and/or renal azotaemia (i.e. severe renal disease). In terrestrial 
reptiles, uric acid is the primary nitrogenous waste metabolite excreted by the kidneys and should be < 0.6 mmol/L 
in healthy reptiles. Uric acid concentrations increased more than two-fold are often associated with severe renal 
disease (more than two-thirds loss of nephron mass) and/or gout. Gout is caused by either overproduction of uric 
acid (primary) or interference with its normal excretion/production (secondary). Secondary causes of gout (besides 
renal disease) include starvation, prolonged and/or severe dehydration and inappropriate diet (i.e. herbivorous 
reptiles fed animal proteins). Determination of creatinine concentrations is not diagnostically useful in reptiles.  
 
Assessment of electrolyte balance 
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Sodium and chloride are absorbed intestinally and excreted renally and, in some species that have salt glands, also 
extrarenally. Sodium concentrations in healthy reptiles vary depending on the species – in sea turtles 150 – 170 
mmol/L is considered normal compared to freshwater turtles where concentrations of 120 – 150 mmol/L are 
expected. Hyponatraemia and hypochloraemia may be due to excessive loss via the gastrointestinal tract, kidneys 
or (if present) salt glands but can also be iatrogenic due to overhydration. Dehydration is the most common cause 
for hypernatraemia and hyperchloraemia, but excessive salt intake (in water or diet) should also be considered. 
 
Potassium normally ranges between 2 – 6 mmol/L in reptiles. Hyperkalaemia may be due to decreased renal 
excretion or acidosis and hypokalaemia may be due to excessive loss, inadequate dietary intake (e.g. anorexia) and 
severe alkalosis. Spurious hyperkalaemia should be considered in haemolysed samples, however, because intra-
erythrocytic potassium concentrations differ between species this artefactual increase is highly species dependent. 
 
Calcium and phosphorous metabolism is mediated by parathyroid hormone, calcitonin and vitamin D3. In female 
reptiles, egg production, also has a large influence on calcium concentrations. Plasma total calcium may be two to 
four-fold increased as a result of oestrogen activity. Hypocalcaemia (< 2 mmol/L in most species) can be caused by 
diets with deficient calcium or excess phosphorus (concurrent hyperphosphataemia), vitamin D3 deficiency, 
alkalosis and hypoalbuminaemia (results in decreased bound calcium). Apart from the normal physiological 
response to egg-laying, hypercalcaemia (> 5 mmol/L) is normally iatrogenic due to calcium or vitamin D3 
oversupplementation. Hypophosphataemia (< 0.3 mmol/L) may be caused by starvation or nutritional deficiency 
and hyperphosphataemia (> 1.6 mmol/L) may be caused by excessive dietary phosphorus, decreased renal 
excretion due to severe renal disease or oversupplementation of vitamin D3. 
 
Assessment of the liver  
 
Two enzymes that may be helpful in assessment of the reptilian liver, based on their high activities in the liver, are 
AST and LDH. Although increases in these enzymes may indicate hepatocellular injury/disease, they are also present 
in high concentrations in muscle tissue. Muscle injury or damage (e.g. male aggression during breeding season) 
should be excluded before increases in these enzymes are interpreted as hepatocellular injury. LDH may also be 
increased in haemolysis due to the high concentrations of this enzyme in erythrocytes. Other enzymes, such as ALT 
and ALP, are not useful in reptiles. The reptilian liver is responsible for excreting biliverdin as the primary metabolite 
of haemoglobin breakdown. Biliverdinaemia results in discoloration of the plasma and may indicate severe 
hepatobiliary disease. In some species, however, biliverdin may be naturally increased in the blood of healthy 
individuals. Other colour changes, such as yellow (e.g. iguanas) or greenish-yellow (e.g. pythons), are usually due 
to dietary carotenoids and riboflavin and are not associated with clinical icterus.  
 
Plasma proteins  
 
Normal plasma protein concentration in reptiles is 30 – 70 g/L. Measurement of total plasma protein concentration 
is performed using one of two methods – the biuret method and refractometric measurement. The biuret method 
is the same method used to measure total proteins in mammals and birds and yields accurate and repeatable results 
in reptiles. Refractometric measurement of total plasma protein is an easily available, quick method but may 
overestimate the protein concentration. Serum protein electrophoresis provides the most accurate results for 
quantification of the various protein fractions. The percentage of each fraction (globulins and albumin) is used, with 
the total protein measurement, to calculate absolute concentrations.  
Hyperproteinaemia in reptiles can be caused by dehydration (globulins and albumin increased), inflammatory 
conditions (globulins increased with decreased albumin) or may be physiological due to egg-laying (increased 
globulins with albumin unchanged). Hypoproteinaemia is usually the result of chronic malnutrition/starvation but 
may also be caused by losses via the kidneys or gastrointestinal system (including maldigestion/malabsorption 
syndromes), chronic hepatic insufficiency or severe blood loss.  
 
Other useful analytes to measure 
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Glucose metabolism – glucose concentrations in reptiles are subject to large physiological variations based on 
species, environment and nutritional status. For example, changes in body temperature may result glucose 
fluctuations and diving-induced hypoxia may result in hyperglycaemia in certain aquatic species. Hypoglycaemia 
may be caused by starvation, severe liver disease and sepsis. Diabetes mellitus is rarely reported in reptiles and 
hyperglycaemia may be due to glucocorticoid excess or may be iatrogenic due to excessive glucose 
supplementation. 
 
Musculoskeletal system – rather than indicating hepatobiliary disease, ALP is mostly indicative of osteoblastic 
activity and can be increased in hyperparathyroidism (mostly secondary) and bone diseases (e.g. Paget’s disease). 
CK is an important muscle-specific enzyme and is increased during muscle injury or exertion (e.g. seizures). CK may 
be useful to determine the cause of increases in AST and LDH – if these enzymes are increased but CK is within 
normal limits then hepatobiliary disease must be suspected. 
 
OVERCOMING THE LIMITATIONS OF REPTILE HAEMATOLOGY AND CLINICAL CHEMISTRY 
 
Interpretation of haematological and clinical chemistry results may be challenging in reptiles due to the large 
number of extrinsic and intrinsic factors causing physiological increases or decreases in the absence of disease. 
These limitations may be overcome by the institution of certain practices. Firstly, sample collection should be 
standardised and when collecting, lymphodiluted samples should be avoided. If possible, the same 
laboratory/analyser should be used as changes in results may be due to analytical differences, rather than 
physiological or pathological changes in patient. Serial testing and establishment of baseline values to determine 
trends, rather than comparing results to absolute reference intervals, will be more useful in interpretation. Some 
authors have also suggested that changes should be two-fold or greater before they are considered clinically 
significant as physiological changes are usually mild and should not result in such noticeable deviations.  
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BACKGROUND 

 

The aim of this report is to initiate debate on the implications of the Fourth Industrial Revolution (4IR) for the 
veterinary profession, by looking at the emergence of new and disruptive technologies, deep data analysis 
techniques and resultant artificial intelligence applications, the reaction of the animal health industry and investors 
to these trends and the possible preparatory adjustments made by veterinary educators, regulators, associations 
and practitioners to prepare the profession for the future competence requirements to successfully compete in this 
new rapidly changing economy.  
 
In business theory, disruption is caused by an innovation that creates a new market and value network and 
eventually disrupts an existing market and value network, displacing established market-leading firms, products, 
service providers and alliances (Ab Rahman et al., 2017). 
 
Desktop research of the articles and infield studies of 4IR was conducted, to assess its impact on the economy and 
jobs of the future, implications on the cognitive, physical and reality experiences expected and adjustments being 
made by business leaders, professionals, regulators and educators, in particular for the veterinary profession. 
 

INTRODUCTION 

 

The Fourth Industrial Revolution (4IR) is defined as the new era of technological development which is initiating a 
fusion of technologies that blur the lines between the physical, digital, and biological spheres (Wikipedia, 2019). 
The difference between the 3rd and the 4th Industrial Revolution is the unbelievable speed of technological changes, 
its wide scope, and its very deep systems impact says Klaus Schwab (Schwab, 2016b), founder and Executive 
Chairman of the World Economic Forum (WEF).  Schwab is arguably the foremost thinker and author on  4IR, having 
written and published the book The Fourth Industrial Revolution (Schwab, 2016a). He states that compared with 
previous industrial revolutions, 4IR is occurring at an exponential pace and is causing disruption in almost every 
industry and every part of the world by transformation of entire systems of production, service delivery, value 
creation, management, and governance. This radical transformation is driven by breakthroughs in fields such as 
artificial intelligence, robotics, the Internet of Things, cloud technology, autonomous vehicles, 3-D and 4-D printing, 
nanotechnology, biotechnology, new materials science, energy storage, quantum computing and block-chain.  On 
the WEF’s website the following figure shows how 4IR is linked with and will cause disruption in almost every aspect 
of life (WEF, 2019): 
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Figure 1: WEF analysis of interlinked impact of 4IR 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

IMPACT ON WORK AND EDUCATION 

 

The EU’s Erasmus+ Program Research Report on VET4,0 (Vocational Education and Training) reports that a crucial 
driver of change in the biological and medical sciences will be digital production technologies interacting with the 
biological world, by the different combinations of computational design, sensor technology, additive 
manufacturing, materials engineering, genomics and synthetic biology that leads to the development of symbiosis 
between microorganisms, bodies, products, infrastructure etc. (EU, 2018). Furthermore the connecting of 
machines, inanimate and biological objects and spaces in networks creates the internet of things which will facilitate 
the interaction of cyber-physical systems in future. This integrated networking and resultant deep analysis of big 
data will guide the whole process of value creation, starting from the analysis of the basic problem/need to the 
planning and implementation of a product or service and ending with the quality evaluation of the results, with 
immediate adjustment as needed in superfast agile systems.   
 
Digitisation and artificial intelligence (AI), which will be evolving at an increased rate from this connectedness, will 
augment robotics.  Together AI and robotics could replace 30% - 50% of all “routine and high volume” jobs (EU, 
2018).  As an example, the pharmaceutical industry si investing in Model-Based Drug Development (MBDD), which 
applies artificial intelligence to generate data based on predictive modelling and simulation, therefore eliminating 
the need for hundreds of workers and expensive facilities to screen compounds for efficacy: computers (AI) can 
literally design molecules to “fit” the job it needs to do within all the safety and efficacy parameters set (Ajay Babu 
Pazhayattil et al., 2018). 
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However, not only these “replaceable workers” but also professionals and service providers will have to acquire 
new skills and competencies to operate and be competitive in these circumstances.  AI is already spreading its wings 
dramatically to provide information resources at the highest clinical level.  IBM’s “Sofie” is an AI platform driven by 
their famous “Watson” deep-learning operating system for big data sets, with a particular focus on so-called 
unstructured data (multiple sources, multiple formats) and also on a "natural language" interface for users. It 
operates like a smarter search engine that doesn't need special keywords and displays results of its findings 
according to relevance from around 44,000 pages of scientific literature from 20+ sources and over 5,900 clinical 
trials (Dingman, 2018).   
 
Most veterinarians are already very familiar with clients arriving at veterinary practices, armed with stacks of 
printed “Google research” of what is wrong with their pets.  This is obviously going to escalate while the quality of 
information available will be increasing dramatically. The question is how will the profession handle this?  Alan 
Robinson, from VetDynamics, states that most veterinarians “fear” this competition and are not sure how to handle 
it. He states: “As vets, we are no longer the purveyors of veterinary knowledge – all this is freely available – we 
need to become the curators of information. To remain significant and relevant as a profession, we need to let 
go of the certainty and authority of ‘the white coat’ and instead become curators of knowledge within our 
community. The questions are: How difficult will this be? How is it possible? And can it be learnt?” (Robinson, 
2019)   
 
Neurology Professor Gavin Giovannoni explains what curatorship of knowledge means: “a curator of knowledge 
promotes the four C’s of modern education: critical thinking, communication, collaboration, and creativity. This 
means you do not simply transmit [or purvey] facts [and information] – which is perfectly done by Google, 
Wikipedia, TEDtalks etc. - but you energise and teach your students [or clients] to become active learners [and 
better and more successful at what they’re doing]” (Giovannoni, 2018). 
 
In addition to AI, Robinson predicts that another four “waves of change” are affecting veterinary practice.  These 
are: 

• the volatile global economy,  

• changing veterinary practice infrastructure and business models (moving towards commoditisation and 
corporatisation),  

• disruptive technologies (as already listed above) and  

• changes in demography where “millennials” are not only replacing incumbent veterinarians as employees 
but also our clients as the generation “most willing to pay for services”. This is supported by Credit Suisse’s 
Animal Health Update – 2018, in which the following demographic shift is clearly depicted (Wright et al., 
2018): 

 

 

Fig. 2: Millennials more willing to spend on pets relative to older age groups (Credit Suisse) 
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However, as Robinson stated, threats or opportunities for the veterinary profession in 4IR will be much more than 
AI or demographic changes. Development of better, faster, more sensitive and specific “point-of-care” diagnostics; 
gene-editing/CRISPR based therapeutics and vaccines; implantable or wearable sensors linked to the internet-of-
things; block-chain enabled verification and track-and-traceability systems of everything from raw materials in 
products to diagnostic samples and laboratory results to animals and their produce and many more will all create 
a plethora of opportunities and threats for the profession.  
 
In the author’s opinion, the biggest threat to e.g. production animal practice (and their producer clients) might be 
from cellular-based production and 3D printing of e.g. meat and poultry products.  Previously a “pie-in-the-sky” 
dream, with the cost of a McDonalds 3D printed burger having started at over $325,000, that cost is now down to 
a mere $12 (Schwartz, 2015).  Furthermore the establishment, and now scaling up, of an actual meat producing 
and printing plant in Memphis USA, with funding from Tyson Foods, Bill Gates, Richard Branson and Cargill is clearly 
signalling the start of a new era of “non-farmed food production” (Kowitt, 2018).   
 
The investments by Tyson (“which produces 1 in every 5 pounds of all chicken, beef, and pork in the U.S”) as well 
as Cargill (one of the biggest animal feed companies in the world) in Memphis Meats must be taken very seriously!  
In spite of Memphis Meats CEO, Uma Valeti’s, and the North American Meat Institute President, Barry Carpenter’s 
joint letter to President Trump and the USA legislature, to have the legislation and regulatory framework on cell-
based food production revised as soon as possible, as well as a joint statement that cell-based animal protein 
production is an “and” technology and not an “or” technology in competition with naturally produced produce 
(Valeti and Carpenter, 23 August 2018), the markets and media have not taken this up as such. In an interview with 
Forbes, after announcing his investment in Memphis Meats, Richard Branson said: “I believe that in 30 years or so 
we will no longer need to kill any animals and that all meat will either be clean or plant-based, taste the same and 
also be much healthier for everyone” (Rowland, 2017).   Furthermore the New York Times reported, after their 
high-level Climate-Tech Conference in December 2017 in which Uma Valeti presented on cell-based food 
production, that the Agricultural sector is ripe for disruption as “they are, together with forestry, responsible for up 
to 21% of all emissions” according to Times’ sources (Friedman, 2017).  
 
The question to production animal veterinarians (read future knowledge curators) is thus how astute and up-to-
date is your “climate smart” farming knowledge and skills, so as to be the “go-to” advisor for livestock farmers that 
will still be producing natural animal protein into probably niche markets in the future? Do you know which 4IR 
breakthroughs, genomics, microbiome modulations, new products etc. could drastically diminish e.g. the methane 
footprint of ruminants? 
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Competition for the right talent to fill jobs in the future will be fierce. And ‘talent’ means something different from 
what it did ten years ago, as many of the roles, skills and job titles of tomorrow will change. How can businesses, 
practices and organisations prepare for a future that few of us can define? How will your talent needs change? How 
can you attract, keep and motivate the people you need or appropriately retrain and develop the ones you already 
have? And what does all of this mean for Universities and other providers of training?  Of course new relevant 
technical skills and competencies to manage and lead the future disruptions e.g. for veterinarians a working 
knowledge of biotechnology, genomics, molecular biology, immunology, epidemiology, data-analysis and statistics, 
digitalisation, 3D/4D printing and new biotechnology materials, etc. may be needed.  However, Price, Waterhouse 
and Coopers (PwC) reports, after conducting research amongst more than 10,000 employees and employers 
globally, that in addition to profession-related technical skills the following skills and competencies will be the most 
important going into this 4IR disruptive age (Fisher, 2018): 
 

Fig. 3: Skills and competencies needed to be competitive in the 4th Industrial Revolution (PwC) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

It is of utmost importance that our education and training institutes and CPD programs take heed of the needed 
changes to curriculums, programs, CPD objectives etc., so as to urgently start preparing veterinarians for 4IR.  The 
author could not find a lot of evidence that veterinary faculties or veterinary associations/CPD providers across the 
world are actually speedily getting this in place at scale.   
 
The UK’s newest veterinary faculty, at the University of Surrey, is probably the only veterinary school that 
purposefully train students for 4IR. Together with funding from Zoetis’ “Centre for Digital Innovation” and the 
University of Surrey Business School’s “Centre for Digital Economy” the veterinary faculty established their “5G 
Innovation Centre” as the world’s leading animal health digital technology testbed.  As part of their vHive initiative, 
emerging 5G ideas and concepts will be proven, standards will be validated and vendor inter-operability tested by 
the School of Veterinary Medicine, offering next-generation opportunities for new digital technologies in animal 
health (vHive, 2018). 
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What sector will benefit the most from 4IR?

Healthcare

Energy

Finance

Infrastructure

Education

ANIMAL HEALTH INDUSTRY AND INVESTORS 

 

One of the simplest techniques to try and predict the future is to “follow the money”.  A basic principle of economics 

is that resources will be allocated to the opportunities of highest return. When analysing the uptake and investment 

in 4IR innovations, it is clear that investment is following the trends discussed above. In a flush poll amongst Fortune 

500 companies The Economist asked CEO’s in January 2016: “What sector do you think will benefit the most from 

the 4IR?”  The respondents answered as follows (Economist, 2016): 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

It is thus evident that investment is starting to follow biotechnology and disruptive health-care innovation.  This 
was confirmed by the unprecedented increase in investment in “biopharma and disruptive healthcare” during 2018. 
Genetic Engineering and Biotechnology News (GEN) reported in January 2019 that “EvaluatePharma has tracked 
$136,5 billion in 173 biopharma M&A deals in 2018, compared with only $79 billion in 183 deals in 2017.  In addition 
to this Pharma Intelligence reported about $265 billion in 2018 biotech M&A , up 26% from $210 billion in 2017, 
including non-traditional disruptive healthcare deals” (Philippidis, 2019).  Although Philippidis didn’t disclose how 
many of these transactions occurred in the animal health sector, the author of this report did track at least 46 of 
the above transactions as animal health M&A’s, through registration on the Animal Pharm platform and flagging 
immediate e-mail reporting for all such kind of deals.  Unfortunately, in only nine of these transactions the money 
involved was disclosed (totalling $6,1 billion), however that is already indication enough that animal health big 
pharma and other investors believe in the potential of 4IR biotechnology, AI, digitalisation and other disruptive 
research and are positioning to enter markets as soon as possible.  
 

GOVERNANCE 

 

According to Prof. Ian Roberge, 4IR holds the potential for huge disruptive transformation across many sectors of 
society. He proposes that governments cannot let the discussion on 4IR unfold in a forum where communities at 
the fringes have no voice (Roberge, 2018). Therefore, governments must play a crucial role to structure the debate 
and to ensure that all segments of society are represented fairly, especially since 4IR disruptive changes are likely 
to profoundly affect the way all citizens live and will threaten “routine jobs”.  
 
Governments should not be reactive, but be at the frontier of 4IR developments. Because of the ethical implications 
of many of the 4IR innovations, governments and regulators should define the boundaries, setting limits so that 
they are not left in a bind when private sector sets the tone via disruptive technological innovations. This caution is 
understandable as many of the new biotechnological breakthroughs can be used for good or bad!   
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The PEW Research Centre, in its 2016 report on Human Enhancement: The Scientific and Ethical Dimensions of 
Striving for Perfection, reports that technology such as CRISPR offers scientists a “powerful new gene editing 
method that is much faster, much more accurate and about 1,000 times cheaper [than existing methods] and could 
be a game changer” (Masci, 2016). CRISPR is much more efficient and accurate than older gene-editing technology 
because it uses each cell’s immune system to target and splice out parts of its DNA and replace them with new 
genetic code.  CRISPR is already dramatically expanding the realm of what is possible in the field of genetic 
engineering: the strengthening of the cancer-fighting properties of the immune systems of patients suffering from 
melanoma and other deadly cancers or new treatments or even cures to some of today’s most feared diseases e.g. 
Alzheimer’s disease, Parkinson’s disease and others, etc.   
 
The report however also states the counter-argument that this new science underpins the possibility of 
transhumanist developments as there is no guarantee that researchers will not go on to create the means to make 
super-smart or super-strong people. Transhumanism is the belief and pursuit  of the possibility to fundamentally 
improve the human condition through development of technologies to eliminate aging and to greatly enhance 
human intellectual, physical, and psychological capacities (FM-2030, 1989).  
 
Questions remain about the feasibility of radically changing the human [or animal] genome or physiology. There is 
also serious philosophical, ethical and religious concern about transhumanism. Many thinkers from different 
disciplines and faith traditions worry that radical changes will lead to people who are no longer either physically or 
psychologically human (Masci, 2016).  These issues needs urgent ethical debate in human and animal health spheres 
at the highest levels so that, as Roberge stated, the “boundaries can be set” within which 4IR can best serve the 
planet and its inhabitants, whether human or animal in nature. 
 

CONCLUSION 

 

4IR will be the most disruptive era we as humans have ever experienced. A plethora of connected new technologies, 
sensors, machines and biological systems will generate big data from which deep learning systems will generate 
ever increasing artificial intelligence and agile and fast solutions or adjustments to solutions. The innovative health-
related biotechnology sector seems to be the sector that will benefit and grow most from the 4IR and huge 
investment is following this sentiment. Veterinary science will be affected quite substantially and the technical skills 
relevant for 4IR needs to be incorporated in training as soon as possible. The ability of veterinarians to become 
expert at critical thinking, interdisciplinary and even cross-sectoral collaboration, communication, innovative 
creativity, adaptability, risk analysis and –management etc. will be crucial to lead in this new disruptive era.  This 
leadership will be most needed in instances where the unthinkable new technologies might threaten animal health 
& welfare and production of safe food from animals – the realms for which we have been called to be the custodians 
of. 
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INTRODUCTION 
 
The development of antimicrobials was one of the revolutionary accomplishments in medicine9. The development 
of antimicrobial resistance is inevitable and poses important challenges on both human and animal health and it is 
clear that there is a need for improved antimicrobial use practices in veterinary and human medicine, and animal 
production9. 
 
The global community sits at the breaking point of a post-antibiotic era, where common bacterial infections are no 
longer treatable with the antibiotics available to us. Currently, there is no significant development of novel 
antibiotics and recent veterinary antibiotics are modifications of already established compounds. As many 
veterinarians prescribe antibiotics empirically prior to doing investigative diagnostics, there is a need for the 
determination of resistance patterns of common isolates in a specific area to enable rational antibiotic choices.  
This, in addition to determining whether an antibiotic is in fact indicated, de-escalating therapy and ensuring the 
correct dose and route of administration may further improve responsible antimicrobial use. In human medicine, 
antimicrobial use guidelines are widely respected and provide excellent guidance to physicians on the management 
of several infectious diseases. 
 
The scarcity of resistance monitoring data from small animal practice in South Africa lead to a study in which the 
compliance with prudent use practices by veterinarians was undertaken. Antimicrobial usage patterns in South 
Africa are influenced by many factors with owner economic incentives playing a massive role in current prescribing 
practices1. The dearth of availability of local epidemiological data, increasing rate of empirical antibiotic use and 
surge in treatment failures support that the development of antimicrobial resistance is an urgent issue in small 
animal veterinary practice in South Africa that warrants attention.  The general methods to reduce antimicrobial 
resistance include preventing disease occurrence, reducing overall antimicrobial drug use and improved 
antimicrobial drug use9.  
 
SIMPLE UNCOMPLICATED URINARY TRACT INFECTION 
 
Simple uncomplicated UTI is a sporadic bacterial infection in an otherwise healthy animal with normal urinary tract 
anatomy and function8. The presence of a clinical abnormality as characterised by dysuria, pollakiuria, and/or 
increased urgency of urination in addition to the presence of bacteria in the urine classifies a clinically significant 
infection7. It is imperative that gross and cytological appearance of the urine, along with bacterial culture results 
are interpreted in combination with the patient clinical evaluation, as bacteria can be present in the absence of 
clinical signs. Clinical signs are non-specific and should not be used alone for the diagnosis of a UTI, an appropriate 
diagnosis can determine the need for antimicrobials and optimal drugs8. Complete urinalysis including urine-specific 
gravity, urine glucose level determination (dipstick), and examination of the sediment for crystalluria is considered 
a minimum database for evaluation of suspected UTI. Cystocentesis is the preferred method for sample collection 
particularly for samples in which culture and susceptibility testing will be performed. Samples should be 
refrigerated immediately after collection and submitted to the laboratory as quickly as possible (within 24 hours). 
In most instances antimicrobial therapy is warranted to relieve patient discomfort whilst awaiting culture and 
susceptibly results. Initial therapy should consist of amoxicillin (11-15mg/kg PO q8h) or trimethoprim-sulfonamide 
(15mg/kg PO q12h)8. Whilst amoxycillin/clavulanic acid (12-25mg/kg PO q8h) is a reasonable option it is not 
recommended initially because the lack of evidence regarding the need for clavulanic acid and the desire to use the 
narrowest spectrum while maintaining optimal efficacy8. If there has been an apparent clinical response despite an 
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isolate being cultured that is resistant to the initial therapy, it is acceptable to maintain current therapy, provided 
a follow up urinalysis, including culture, is performed after treatment. If there is a lack of clinical response, therapy 
with the initial drug should be discontinued and treatment with an alternative drug be initiated. Evidence regarding 
duration of treatment is lacking. Classically, uncomplicated UTIs are treated for 7-14 days. However, support for 
shorter treatment durations in veterinary medicine have been reported2; 10.  
 
COMPLICATED URINARY TRACT INFECTION 
 
A complicated UTI is an infection that occurs in the presence of an atomic or functional abnormality or comorbidity 
that predisposes to a persistent infection, recurrent infection, or treatment failure5. The overall principles of 
diagnosis as discussed for a simple UTI, apply to complicated UTIs. Additional investigative diagnostics must be 
performed to determine any underlying factors that could be related with recurrence or relapse. A complete blood 
cell count, serum biochemical profile, urinalysis, imaging and, if believed appropriate, endocrine testing should be 
performed8. A complete physical examination, including rectal palpation and examination of the vulva, is required. 
In the case of a relapsing infection, investigation into client compliance is recommended8. In instances in which the 
clinical condition of the patient permits, it has been suggested to wait for culture results before initiating therapy. 
However, if immediate therapy is indicated for patient care reasons, the guidelines as discussed for uncomplicated 
UTIs apply. It is recommended that a drug class different from that used to treat the prior UTI be used and continued 
treatment be based on results of culture and susceptibility. Combination therapy may be indicated in instances 
where two organisms are cultured and an antimicrobial effective against both is not available. Where possible, it is 
imperative that any underlying cause be managed appropriately. As for uncomplicated UTIs, evidence supporting 
the duration of therapy does not exist and 4 weeks of treatment is the current recommendation. Response to 
therapy should be closely monitored with urine culture at two additional time points. Culture should be considered 
5-7 days after initiation of therapy and again 7 days after cessation of therapy in all cases. A positive culture 
obtained during treatment indicates a potential treatment failure and one after treatment warrants a more in-
depth investigation. There is inadequate evidence to recommend use of either pulse (intermittent) or chronic low 
dose therapy for prevention of UTIs. 
 
PYELONEPHRITIS 
 
The general principles for an uncomplicated UTI apply in which cystocentesis and culture and susceptibility are 
strongly recommended. In contrast to an uncomplicated and complicated UTI, treatment must be initiated 
immediately while awaiting culture and susceptibility results.  Based on the predominance of Gram-negative 
Enterobacteriaceae in pyelonephritis, initial treatment should involve antimicrobial drugs known to have local or 
regional efficacy against such organisms. Treatment with a fluoroquinolone excreted in urine in the active form is 
a reasonable first choice8. If combination therapy was initiated and the isolate is susceptible to both drugs and there 
is evidence of clinical response, the discontinuation of one drug is recommended. If resistance to one drug is 
reported, and the patient has not responded sufficiently, that antimicrobial should be discontinued and the addition 
of a second drug to which the isolate is susceptible should be substituted. Treatment of 4-6 weeks is recommended 
however; a shorter duration of therapy may be effective. As for a complicated UTI, response to therapy should be 
closely monitored with urine culture at two additional time points. Urinalysis and culture should be performed 1 
week from the start of treatment and again 1 week after cessation of therapy to ensure elimination of infection. 
 
MULTIDRUG-RESISTANT INFECTIONS 
 
The limited number of drug choices and the potential for zoonotic transmission of resistant pathogens is of major 
concern with the increasing number of multidrug-resistant pathogens. Urinary tract infections are frequently 
encountered in companion animals and account for significant antimicrobial use with inappropriate antimicrobial 
choices. The use of critically important antimicrobials can be justified if their use is prudent and proper and based 
on culture and susceptibility data. Very importantly, the presence of multidrug-resistant bacterium does not 
represent, by itself, an indication for treatment. 
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SUBCLINICAL BACTERIURIA 
 
The presence of bacteria in the urine (as determined by a positive bacterial culture) in the absence of both clinical 
and cytological evidence of UTI is defined as a subclinical bacteriuria8. Treatment may not be necessary especially 
in the absence of clinical signs. Treatment may be considered in those circumstances in which there is a concern of 
an ascending or systemic infection or that the bladder may be a focus of extraordinary infection.  
 
URINARY CATHETERS 
 
Indwelling urinary catheters are commonly associated with UTI and subclinical bacterial colonisation of the bladder. 
It is important to differentiate a UTI from subclinical bacterial colonisation, as the approach to management of 
infection versus colonisation is different. In animals with a urinary catheter and no clinical signs of infection, culture 
is not recommended. There is no evidence supporting the need to culture the catheter tip at removal, as results 
are not predictive of development of a UTI. Culture of urine may be indicated in patients in which the risks of UTI 
are high however, clinical monitoring and cytological examination to detect a potential UTI are preferred in patients 
with no clinical signs.  
 
A UTI should be suspected in animals exhibiting clinical signs, however this may not be easy to identify. Infection 
should be suspected in cases where there are gross or cytological abnormalities and in all cases of fever of unknown 
origin or bacteraemia with an unknown focus. In these instances, urine culture should always be performed. Ideally 
catheters should be removed, and a sample obtained by cystocentesis. Treatment is more likely to be successful if 
the catheter can be removed. If no relevant comorbidities are present following catheter removal, treatment as for 
a simple uncomplicated UTI is indicated. Otherwise, patients should be managed as for complicated UTIs.  
 
FUTURE THERAPIES 
 
Vaginal lactic acid-producing bacteria (LAB) have been associated with decreased frequency of recurrent UTIs in 
women, however, there is limited information available regarding the vaginal microbiota of female dogs. In a recent 
study, the vaginal microbiota of adult spayed female dogs with historical recurrent UTI was compared to healthy 
spayed female dogs without a history of recurrent UTI4. They hypothesised that spayed dogs with historical 
recurrent UTI would have decreased prevalence of LAB and increased prevalence of uropathogenic bacterial 
populations in the vaginal microbiota when compared with the vaginal microbiota of healthy, spayed dogs. 
However, despite vaginal LAB being associated with decreased frequency of UTI in woman, the vaginal microbiota 
of spayed female dogs with recurrent UTI was similar to that of the control population. Further investigation of the 
role LAB in the urogenital tract of dogs is warranted4. 
 
In a human study, researchers investigated the administration of asymptomatic bacteriuria (ASB) E. coli 83972 into 
atonic bladders of patients with chronic bacteriuria secondary to spinal cord injuries as an alternative to 
antimicrobials. No patients developed signs or bacteraemia or sepsis and were reported to have an improved 
quality of life3.  A recent prospective non-controlled clinical trial in dogs investigated the safety and efficacy of a 
live biotherapeutic product, ASB E. coli 2-12 for UTI treatment. Results suggested that asymptomatic E. coli 2-12 
was safe, data from the pilot study were promising and should be investigated in larger control studies6. The 
mechanisms by which ASB E. coli provides protection for recurrent UTI are not entirely understood but may be due 
to immunomodulation or bacterial interference whereby the ASB strains colonise the bladder and halt colonisation 
with uropathogenic E. coli strains that cause inflammation and result in clinical signs6.  
 
CONCLUSION 
 
Urinary tract disease is frequently encountered in dogs and cats and accounts for substantial use of antimicrobial8. 
Guidelines have been developed by the Antimicrobial Guidelines Working Group of the International Society for 
Companion Animal Infectious Diseases to provide information to assist in the diagnosis and management of upper 
and lower urinary tract infections in dogs and cats. Guidelines should be interpreted as general recommendations 
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that are reasonable and suitable for most cases and should in no way be considered as standards of care that must 
be followed in all circumstances. They should be considered on the basis of decision-making bearing in mind that 
different or additional approaches may be required in the minority of cases. It is imperative to bear in mind that 
whilst guidelines are designed as international guidelines, regional differences do exist.  
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INTRODUCTION 

Canine and feline chronic nasal disease is a common problem encountered in small animal practice. Nasal neoplasia 
has been reported as either the most or second most common chronic nasal disease in dogs and the most common 
nasal disease in cats (Cohn, Demko, Henderson). Canine malignant intranasal neoplasms comprise <2% of all 
neoplasms in dogs (George, Langova), with carcinomas accounting for approximately 70% of these neoplasms 
(Langova). The most common subtypes in dogs are adenocarcinoma, undifferentiated carcinoma, chondrosarcoma 
and SCC, with lesser types including: fibrosarcoma, osteosarcoma, lymphoma, HSA, transitional cell carcinoma, 
mast cell tumour and melanoma (Cohn). The most common feline nasal neoplasia is lymphoma, without an 
apparent FeLV association, but other types including squamous cell carcinoma, adenocarcinoma, anaplastic 
carcinoma and fibrosarcoma are evident (Demko, Henderson, Mukaratirwa, Worley). Tumours are often locally 
invasive and may demonstrate regional LNN involvement with metastasis to distant organs occurring late in the 
course of disease (Cohn, Mukaratirwa). It has been reported that up to 40% of dogs have metastatic disease at the 
time of death, with most dogs succumbing to signs related to local invasiveness (Langova). 
 
A wide range of variables have been described to demonstrate prognostic significance in dogs with nasal tumours. 
Factors associated with extended survival include age <10 years, absence of metastasis to regional lymph nodes 
and lungs at the time of diagnosis, lack of facial deformity and epistaxis, duration of clinical signs <90 days before 
diagnosis, resolution of clinical signs after radiation therapy (RT), and low clinical stage (Cancedda). 

CLINICAL SIGNS 

Nasal discharge can be present with various chronic nasal diseases. The characteristic of the discharge (i.e. mucoid, 
purulent, epistaxis, combinations) cannot be used exclusively to differentiate between the various causes 
(Cohn).Epistaxis, sneezing and facial deformity are the most common clinical signs in dogs and cats with nasal 
neoplasia (Bowles, Mukaratirwa). Systemic disease can also cause signs of nasal disease, specifically epistaxis, 
therefore a thorough case workup should always be performed (Cohn). The duration of clinical signs of neoplasia 
can range from days to months and may be initially unilateral but later on bilaterally (Cohn, Demko).  

SIGNALMENT 

Nasal cavity neoplasia is more likely to occur in older and large-breed dolicocephalic and mesocephalic breeds with 

varying sex predilections depending on the study (Cohn). Older cats are also more likely to present with neoplasia, 

without a demonstrable sex predilection (Demko, Mukaratirwa). 

DIAGNOSTICS 

A variety of diagnostics can be utilised to aid in the diagnosis, for the purposes of this presentation, only MRI and 
histopathology will be discussed. Benefits of MRI usage include: anatomical evaluation, extent of lesions including 
CNS involvement, biopsy targeting and therapeutic planning.  

THERAPY AND PROGNOSIS IN DOGS 

A multitude of treatment options are reported including: surgery, cryosurgery, radiation therapy, chemotherapy 
and combinations of the above (Langova). Intranasal tumours in dogs and cats are most effectively managed with 
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local control, the mainstay being radiation therapy (Worley). Local control is most often employed due to tumour 
aggressiveness and high rate of recurrence (Bowles). Ideally 3D conformal RT should be utilised in order to mitigate 
the acute and late radiation side effects as well as target neoplastic tissue more accurately (Worley). The current 
practical availability in South Africa is conventional radiation therapy without the usage of 3D conformal, 
stereotactic guidance or intensity modulation. A multitude of veterinary studies have evaluated radiation therapy. 
Reported median survival times (MST) in dogs with nasal cavity neoplasia, without any treatment, ranges between 
90 and 150 days, compared with RT alone where the MST ranges between 6-23 months (Bowles, Cancedda, 
Rassnick, Worley). In a study that reported the volumetric reduction of tumour mass in carcinomas vs sarcomas, 
the response to radiation in carcinomas was 67.1% reduction compared to sarcomas of 21,7% reduction however, 
the overall survival between the different groups was not statistically different (Morgan). Radiation protocols are 
generally between 48-54 Gy in total divided into 16-18 fractions (Bowles, Morgan) but combinations as low as 5 
fractions, with 30Gy total (Cancedda) have also been reported. Cancedda et al. evaluated the usage of radiation 
alone vs radiation in combination with the NSAID firocoxib. The study reported that the administration of firocoxib 
did not improve the effects of RT or the MST, however there was a significant improvement in the quality of life of 
dogs receiving firocoxib (Cancedda). 
 
Surgery alone has demonstrated MST of 210 days, concluding inferiority to radiation therapy (Bowles). Additional 
factors to consider with surgery are the tumour lineage, local LNN involvement, surgical margin requirement and 
the technically challenging aesthetic reconstruction of the facial structures(Worley). Treatment combinations of 
definitive radiation therapy followed by surgery have reported mixed survival times such as a MST of 1431 (Adams) 
days in 1 study, 457 days in another study (Bowles) and 435 days in a third study (Morgan). It is therefore unclear 
if the addition of cytoreductive surgery is beneficial to radiation alone. Limitations comparing these studies include: 
selection bias, more aggressive tumours between the studies, retrospective data and criteria of radiation and 
surgery not being standardized (Bowles).  
 
Utilising stereotactic radiosurgery (SRS), the overall MST for 57 dogs was reported at 8,5 months but 75% of patients 
receiving a second dose of SRS demonstrated late and severe side effects of osteonecrosis (Kubicek). This study 
therefore concluded that further investigation is required before this modality is recommended routinely (Kubicek).  
Regarding nasal lymphoma, a retrospective study evaluated 24 dogs, there was a MST of 455 days (range 33-2529) 
when treated with a combination of radiation and chemotherapy (George). In comparison to those treated with 
chemotherapy alone which had a MST of 157 days (range 56-615). 38% of these dogs had local nodal, distant nodal, 
or systemic progression in the course of disease. These results imply that systemic chemotherapy should be used 
concurrently with local RT in canine nasal lymphoma (George). 
 
Two studies have reported the usage of chemotherapy alone, namely alternating doxorubicin and carboplatin every 
3 weeks for a total of 8 treatments (Langova, Woodruff). These studies demonstrated MST of 220 days and 234 
days (Langova, Woodruff). In conclusion, this chemotherapy protocol was efficacious and well-tolerated in these 
populations, and should be considered where radiation therapy is not feasible (Langova).  

THERAPY AND PROGNOSIS IN CATS 

Cats demonstrate a poor tolerance for dorsal rhinotomy (Malinowski), therefore chemotherapy and radiation are 
the mainstays of therapy.  
In cats, radiation therapy is well tolerated, with MST for carcinomas and sarcomas reported up to 382 days 
(Henderson, Malinowski). Acute side effects of radiation are similar to dogs and include mucositis, pharyngitis, 
conjunctivitis, and rhinitis (Sfiligoi).  
Nasal lymphoma in cats is rare and accounts for <1% of all feline neoplasms (Haney). In a retrospective evaluation, 
the majority of feline nasal lymphomas were B-cell origin compared to T-cell origin (Day, Mukaratirwa). Cats with 
nasal lymphoma can be treated with either: RT and chemotherapy, RT alone, or chemotherapy alone. In a 
retrospective survival analysis of 97 cats with nasal lymphoma there was no statistical difference in the MST 
between the treatment groups of cats, with an overall MST of 536 days (cats dying due to progressive nasal 
lymphoma only) (Haney). In a breakdown of the groups retrospectively studied, the MST for group 1 cats 
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(chemotherapy and RT, 60 cats) was 473 days (range, 57–1,015 days). The MST for cats in group 2 (RT alone, 19 
cats) was 1,431 days (range, 12–1,917 days). The MST for cats in group 3 (chemotherapy alone, 18 cats) was 320 
days (range, 17–1,131 days). This data range clearly demonstrates that although the median population has a MST 
response of 536 days, individual animals may demonstrate vastly better and worse outcomes. This aspect should 
always be discussed with clients highlighting the individual variability. In comparison to the above information, the 
MST without treatment has been reported at 28 days (Henderson). The results of Haney et al. suggest that radiation 
therapy improves local control, and that doses of >32Gy may confer additional survival times. In contrast to Haney 
et al., Sfiligoi et al. reported inferior survival times in cats treated with chemotherapy alone and advocates both 
radiation and chemotherapy concurrently, reporting MST of 955 days (Sfiligoi). This study however, contained 
retrospective data and a smaller number of cats (19), and therefore should be interpreted with caution.  
 
It is clear that the reported MST between various studies have substantial variations in outcomes and extrapolated 
recommendations should be made thoughtfully. 

CONCLUSION 

In conclusion, a thorough history, diagnostic workup, extensive discussion with owners regarding outcomes and 
expectations and an individualised treatment protocol should be implemented for each case. Until future strategies 
of specialised target therapy are implemented in the veterinary field, the current methods of treatment will have 
to suffice. Local control with radiation therapy is currently the primary treatment modality. The addition of 
chemotherapy and cytoreduction should be made according to the individual case, tumour diagnosis and available 
veterinary literature.  
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1. INTRODUCTION 

 

Up to 56% of prehospital post-traumatic deaths in humans are secondary to massive haemorrhage, of which 
coagulopathic haemorrhage is one of the major causes of preventable deaths within the first 24 hours post trauma. 
Forty to 70% of trauma-related deaths in people occur within the first few minutes to 6 hours after the incident; 
the majority secondary to severe brain injury and massive blood loss. There is sufficient evidence to show that 
aberrations in the coagulation system play a central role in mediating early (<24 hours) and late (>24 hours) post-
traumatic deaths in humans. Prolonged bleeding, due to the coagulopathy,  and the resulting sustained 
hypoperfusion contribute to early deaths. Late deaths arise from the ability of the coagulation system to modulate 
the immuno-inflammatory response that eventually leads to the development of acute lung injury, sepsis and 
multiple organ dysfunction syndrome (MODS). Activation of the coagulation cascade is a recognised sequel 
following trauma and is positively correlated with the degree of tissue injury and hypoperfusion. Acute traumatic 
coagulopathy (ATC) has been described as an independent risk factor, with human trauma patients presenting with 
a coagulopathy upon arrival at the hospital having a poorer outcome and 4-fold higher risk of developing MODS.  
This condition has only recently been described in veterinary medicine. One study compared 30 dogs with blunt 
traumatic injuries to healthy control dogs. The study supported the presence of an active coagulation process post 
trauma. The study included an extensive coagulation profile and demonstrated that traumatised dogs experienced 
a significant reduction in coagulation factors, anticoagulant proteins, platelets and plasminogen, as well as a 
significant prolongation in aPTT and PT. Factor V depletion was noted in up to 76% of traumatised dogs, a 
phenomenon also described in human studies. Fibrin(ogen) degradation products (FDPs) were significantly elevated 
in most traumatised dogs, indicating fibrinolysis. Limitations to the study included the lack of evidence of the 
dynamic or time-sensitive nature or the relevance to injury severity posed by these changes in coagulation. In 
addition, there was no standardisation in reference to the time of blood collection (samples were collected at only 
one time point), as well as the lack of evaluating D-dimers that is considered a more specific marker of active 
fibrinolysis compared to FDPs. Considering the dynamic nature of ATC, these limitations make it challenging to 
arrive to any definitive conclusions or comparison between other study groups. A second study evaluated the 
presence of coagulopathy in 41 post trauma (blunt and penetrating) dogs. The study reported that nonsurviving 
dogs and dogs suffering the most severe injuries were more hypocoagulable and that these trauma-associated 
coagulopathies were positively correlated with the incidence of haemorrhage and transfusion requirements. 
 
2. ETIOLOGY 

 

ATC was once thought to be primarily due to loss, dysfunction or haemodilution of haemostatic factors and 
platelets; however, current knowledge has shown this coagulopathy to develop within as little as 30 minutes post 
trauma, before initiation of any resuscitative efforts and prior to any influence from physiological factors such as 
metabolic acidosis or hypothermia. 
Currently there exists three predominating hypotheses that attempt to explain the underlying pathomechanism of 
ATC: 

• Disseminated intravascular coagulation (DIC) with a fibrinolytic phenotype: There is enough evidence to 
show that ATC is not similar to DIC; for example, earlier onset, lack of the presence of microthrombi, lack 
of association with coagulation factor deficiency and platelet sparing despite the presence of a marked 
coagulopathy. However, some advocate that during the first 24-48 hours post injury patients suffer from 
DIC with a fibrinolytic phenotype, which progresses to DIC with a thrombotic phenotype later on. Severe 
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endothelial damage, hypoxia and ischaemia, secondary to trauma and shock, results in generation of 
thrombin and subsequent systemic fibrin formation. At the same time large amounts of tissue plasminogen 
activator are released into circulation, converting plasminogen into plasmin. These two simultaneous 
events accounts for the proposed post-traumatic hyperfibrinolysis and hypocoagulable expression. 

• Enhanced thrombomodulin-thrombin protein C pathway: Decreased thrombin degradation and increased 
thrombomodulin activity results in enhanced activation of the thrombomodulin-thrombin protein C 
anticoagulant pathway. Thrombin is typically seen as a prothrombotic protein, converting fibrinogen into 
fibrin; however, the binding of thrombin to thrombomodulin on the endothelium, switches it from a pro- 
to an anticoagulant agent. Activated protein C, together with its co-factor protein S, results in inhibition of 
FVa and FVIIIa, while concurrently exerting its fibrinolytic properties by suppressing plasminogen activator 
inhibitor type-I activity and thrombin activatable fibrinolytic inhibitor formation. This again results in 
systemic hypocoagulation and hyperfibrinolysis. 

• Marked sympatho-adrenal response: Trauma with severe tissue injury will results in a dose-dependent 
sympatho-adrenal response leading to marked catecholamine-induced endothelial damage. This will 
change the endothelium from a more antithrombotic to a more prothrombotic entity. The body attempts 
to counterbalance this with a fibrinolytic and anticoagulant response in the blood. This counter-regulatory 
response is thought to be poorly adapted and will start to rage out of control as the degree of tissue damage 
increase, resulting in systemic hypocoagulation and hyperfibrinolysis. 
 

Factors that have been shown to influence ATC through prolongation of the coagulopathic effect and interfering 
with therapeutic efforts, include: 

• Tissue injury and hypoperfusion: Tissue injury alone may not be enough to initiate ATC, but the severity of 
injury and the degree of hypoperfusion has been reported to be positively correlated with the severity of 
the coagulopathy that develops. The site and type of injury may also play a role. For example, in humans 
traumatic injuries to the brain and long bones, as well as the presence of penetrating injury , are more 
associated with the development of ATC. Hypoxia and ischaemia, secondary to hypoperfusion, exerts a 
dose-dependent effect on coagulation, promoting a more anticoagulant and hyperfibrinolytic environment. 

• Inflammation: Severe tissue injury secondary to trauma will result in immediate and marked increase in 
pro-inflammatory cytokines in circulation. The exact contribution of these cytokines to the development of 
ATC is poorly understood, but complement proteins may play an integral role. It has been reported that the 
degree of complement activation correlates with the severity of tissue injury and hypoperfusion and has 
been associated with mortality. In addition, complement activation upregulated thrombomodulin 
expression on the endothelium with resultant activation of protein C. 

• Metabolic acidosis and hypothermia: During the later stages of trauma acidosis and hypothermia may 
exacerbate ATC. The concurrent presence of coagulopathy, acidosis and hypothermia has been referred to 
as the “lethal triad” or “trauma triad of death” in humans. In humans it has been shown that activity of the 
FXa/FVa complex may be reduced by as much as 50% at a pH of 7.2, 70% at a pH of 7.0 and 90% at a pH of 
6.8. Unfortunately, traditional coagulation assays, such as PT and aPTT, were reported to be not sensitive 
to identify the acidosis-induced hypocoagulable state. Treatment with bicarbonate failed to correct the 
hypocoagulable state, thus suggesting that correction of pH alone is insufficient. Similarly, hypothermia 
below 33-34 ºC has been shown to decrease coagulation factor function and platelet aggregation.  

• Haemodilution: Large volume fluid resuscitation during uncontrolled haemorrhage may exacerbate ATC as 
a result of increased hydrostatic pressure, disruption of the formation of any preformed soft thrombi, 
dilution of coagulation factors, platelets and erythrocytes, disruption of the compensatory vasocontrictive 
function of the blood vessels, and potentiation of hypothermia and hyperchloraemic metabolic acidosis. 
Synthetic colloids are known to exert a dose-dependent coagulopathy and platelet dysfunction. 
 

3. DIAGNOSIS 

 

The dynamic nature and acute progression of ATC through various stages of haemostasis makes diagnosis very 
challenging. Considering the dynamic nature of the condition, any delay in diagnostic results may not be of any 



 

  
 

10th SA Veterinary & Paraveterinary Congress 

170      

clinical relevance as the patient’s coagulation status may have already changed. To date no validated assay exists 
for detecting or guiding treatment for ACT.  
 
Unfortunately, traditionally available assays, such as PT and aPTT, do not adequately reflect the dynamic process 
of coagulation as they are measured at only one point in time i.e. clot initiation. In addition, PT and aPTT are 
performed at a normal pH and at 37 ºC and therefore fail to account for physiological effects of hypothermia or 
metabolic acidaemia. Fibrinogen concentration and platelet count only provide absolute numbers and do not 
reflect the functional activity of these entities. 
 
Visco-elastic assays, such as thromboelastography (TEG), are able to evaluate all components of haemostasis – from 
fibrin formation to fibrinolysis. Use of visco-elastic assays in humans and animals have shown ATC to be mainly a 
problem with clot strength (decreased MA), which may account for the lack of sensitivity of PT and aPTT. Visco-
elastic assays have also confirmed the dynamic and unpredictable nature of ATC. In one study in human trauma 
patients, TEG identified primary hyperfibrinolysis to be present in 34% of the most severely injured patients and 
was identified at a median time of 58 minutes post trauma. The presence of primary fibrinolysis was also correlated 
with post injury coagulopathy and haemorrhage-related deaths. Early detection of hyperfibrinolysis is the one 
central advantage that visco-elastic assays have over traditional assays, since hyperfibrinolysis is the most 
important phenotypic expression of ATC.  
 
Unfortunately, visco-elastic assays are not readily available to the veterinary practitioner. Therefore, it seems 
reasonable that the following would be highly suggestive of the presence of ATC: 

• History of sustaining severe trauma with marked tissue injury (penetrating or blunt) and presence of 
marked hypoperfusion (systolic pressure <80 mm Hg or MAP <60 mm Hg; base deficit (BD) <-6 mmoL; 
lactate >5 mmol/L) 

• Presence of haemorrhagic shock, uncontrolled intracavitatory haemorrhage, or spontaneous bleeding from 
wounds, catheter sites. 

• Visco-elastic tracing (TEG) displaying a persistently decreased clot strength of <40% of mean reference 
interval, or prolonged traditional coagulation assays (PT/aPTT) of >1.5 times the laboratory mean. 

 
4. TREATMENT 

 

Current therapy is empiric in nature, but evidence from experimental animal models and human retrospective 
analyses continues to support the use of “hypotensive” or “low-volume” resuscitation in cases involving 
uncontrollable haemorrhage where immediate and definitive surgical haemostasis is achievable. Life-threatening, 
non-compressible haemorrhage can be challenging to treat effectively in an emergency situation. Fortunately, not 
all cases involving non-compressible haemorrhage requires immediate surgery. In fact, in both human and 
veterinary medicine, controversy still exists whether immediate surgical versus conservative medical management 
is the best course of action for addressing traumatic cavitatory haemorrhage. The decision will depend on the 
clinical assessment of haemodynamic stability, severity of ongoing haemorrhage, availability of personnel and 
resources and financial constraints.   
 
Damage control resuscitation (DCR) has been promoted in humans as a more optimal resuscitative approach for 
more severely injured patients suffering uncontrolled haemorrhagic shock. DCR is a rapid, effective haemostatic 
resuscitative strategy involving the institution of permissive hypotension or hypotensive resuscitation to allow for 
the restoration of adequate perfusion without disrupting thrombus formation. It involves using whole blood or 
combined blood product components with very limited crystalloid infusion. Results from human studies supports 
the use of warm fresh whole blood over blood component therapy if available. The premise of a haemostatic 
resuscitative approach is to avoid causing iatrogenic haemodilution and exacerbating metabolic acidosis and 
hypothermia while simultaneously countering any coagulopathy. Unfortunately, adequate prospective clinical 
evidence in human and veterinary medicine is lacking.  
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Pharmaceutical intervention using antifibrinolytics as well as concentrated haemostatic factors may serve a role in 
treating ATC; however, adequate evidence is still lacking. The use of tranexamic acid post injury in one study on 
human trauma patients, suffering either penetrating or blunt injuries, showed a significant reduction in the risk of 
death due to bleeding without significantly increasing vascular occlusive events (eg, myocardial infarction, 
pulmonary embolism, stroke); however, it did not significantly reduce transfusion requirements. A follow-up 
analysis further revealed that tranexamic acid was most effective when administered within 3 hours post injury 
regardless of the patient’s systolic blood pressure or type of injury (penetrating versus blunt). Although an increased 
risk of thrombosis is a potential concern when using antifibrinolytics, recent meta-analysis of human literature did 
not support this concern. In fact, current human literature support the use of antifibrinolytics during the acute stage 
of ATC; however, it is suggested that results from visco-elastic assays should guide their usage. The use of 
recombinant human FVIIa (rhFVIIa) concentrate as a procoagulant to promote formation of a fibrin plug via 
activation of FX is currently under investigation. Considering that functionality of coagulation factors are 
significantly affected during metabolic acidosis and hypothermia, use of rhFVIIa may be most applicable in a fully 
resuscitated patient. As with the use of fresh frozen plasma in ATC, rhFVIIa may theoretically exacerbate ATC by 
providing the necessary substrate to promote increased thrombin formation and accelerate the thrombomodulin-
thrombin activated protein C pathway and subsequent hypocoagulopathy.  
 
Regardless of the therapeutic strategy employed, it is imperative to keep in mind that a resuscitative strategy should 
not be a recipe, but rather be implemented and adjusted by taking into account the type and severity of injury 
(blunt versus penetrating trauma) as well as the patient’s individual response to treatment. 
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1. INTRODUCTION 

 

Disseminated Intravascular Coagulation (DIC) is a complicated and dynamic haemostatic disorder characterised by 
variable imbalances of the components of the haemostatic system. DIC always occurs secondary to an underlying 
disease which causes an uncontrolled systemic inflammatory response. The most widely accepted etiology is that 
these diseases seem to activate the coagulation pathway by either producing endogenous tissue factor, that acts 
via interaction with factor VII or alternatively a disease causing endothelial damage which cause release of tissue 
factor or exposure of tissue factor to the vasculature.  
 
Activation of coagulation through endothelial damage, tissue damage or platelet/erythrocyte damage ultimately 
leads to increased thrombin (Factor IIa) and fibrin formation. Systemic activation of thrombin (FIIa) leads to 
widespread fibrin polymerisation with subsequent micro- and macrovascular thrombosis, which in turn impedes 
blood flow, leading to ischaemia and organ necrosis. As fibrin is deposited in the microvasculature, it in turn traps 
platelets in the forming clot, leading to consumption of circulating platelets and ultimately thrombocytopenia. 
Through the activation of FXIIa, prekallikrein is activated to kallikrein, which in turn cleaves plasminogen, resulting 
in free plasmin. Plasmin effectively breaks down several clotting factors and leads to increase in circulating 
fibrin(ogen) degradation products (FDPs) and D-Dimer fragments from the cleavage of fibrinogen and fibrin. The 
resulting FDPs may in turn bind circulating fibrin before it is able to polymerise, and thus potentially interfere with 
haemostasis which may lead to haemorrhage. At the same time both FDPs and thrombin induce monocyte release 
of the pro-inflammatory cytokines IL-1, IL-6 and TNF-α. These cytokines in turn activate various endothelial 
receptors which causes vasospasm, vasoconstriction and ultimately contributes to vascular occlusion, ischaemia 
and organ damage. IL-1 and TNF-α induces upregulation of tissue factor on monocytes and neutrophils leading to 
further activation of coagulation. Monocyte and neutrophil recruitment and expression of tissue factor in 
inflammation is also upregulated via interaction with P-selectin expressed on the surface of activated platelets. The 
increase in circulating TNF-α also leads to complement activation, which results in erythrocyte and platelet lyses 
with subsequent release of cell membrane phospholipids and procoagulant surfaces for propagation of coagulation. 
The complement system also increases vascular permeability, leading to further loss of plasma proteins, 
hypotension and shock. The increased vascular permeability is attenuated by the kinin system, which is activated 
by kallikrein simultaneously with cleavage of plasminogen, all in all leading to increased endothelial and tissue 
damage, exposure of collagen and tissue factor, with further activation of FXII and thus the vicious circle is formed. 
The fibrinolytic activity of plasmin is to some extent inhibited by plasminogen activator inhibitor type 1 (PAI-1) 
activity, but in DIC this only serves to enhance fibrin deposition.  
 
Thus in DIC, there is a self enhancing activation of thrombin first, leading to fibrin deposition and microvascular 
thrombosis and soon after activation of plasmin, leading to increase in circulating FDPs, which inhibit fibrin 
polymerisation and cause haemorrhage. With this in mind it is easier to understand the clinical challenges in 
diagnosing and treating DIC and why many patients experience both thrombosis and haemorrhage. Paramount for 
this approach to DIC is the hypothesis that DIC is always accompanied by 1) activation of the procoagulant system, 
2) activation of the fibrinolytic system, 3) consumption of endogenous inhibitors, 4) cytokine release, 5) cellular 
activation and 6) organ damage. 
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Consequently the clinical signs vary from none to overt signs of bleeding and DIC may be chronic compensated 
(non-overt) or acute uncompensated (overt) with compromised haemostasis, characterized by severe hypotension 
and multiple organ failure. 
 
2. DIAGNOSIS OF DIC 

 

With DIC, the major challenge for the clinician is to make the diagnosis in the early, hypercoagulable, non-overt 
stage of the disease which may increase the individual patient’s chances of survival. The highly intricate and variable 
pathophysiology of DIC often results in a lack of consistency in clinical manifestation of DIC. Consequently there has 
been a lack of consensus in the specific approach to the diagnosis of DIC and a lack of specific evidence based 
therapeutic modalities. The minimal criteria for diagnosis of DIC in humans as a systemic thrombo-haemorrhagic 
disorder include the presence of a known underlying disease and with laboratory evidence of procoagulant 
activation, fibrinolytic activation, inhibitor consumption and biochemical evidence of end organ damage and failure. 
Laboratory assays which provide evidence of these criteria, essential to the human approach are: 

• Procoagulant activation – PT, aPTT, D-dimer, thrombin-antithrombin complex (TAT), platelet count 

• Fibrinolytic activation – D-dimer, FDP, plasmin, plasminogen 

• Inhibitor consumption – antithrombin (AT), protein C (PC), protein S (PS), α2-antiplasmin 
 

Procoagulant activation (Humans): PT is only prolonged in 50-75% of patients with DIC and therefore an unreliable 
marker for DIC. The reason for the normal PT in these patients may be the circulation of elevated amounts of 
activated thrombin (FIIa) or FXa. Plasmin degrades factors V, VIII, IX and XI, which should cause the aPTT to be 
prolonged. Furthermore, the aPTT is prolonged when the fibrinogen concentration is below 1 g/L and may be 
inhibited by FDP inhibition of fibrin polymerisation. In spite of all these factors affecting aPTT in addition to 
consumption of coagulation factors, aPTT is only prolonged in about 50-60% of patients with DIC. Platelet count is 
usually decreased in patients with DIC to a variable extent. Moreover, platelet function tests are often abnormal 
due to FDP coating of platelet membranes. Increased platelet turnover, with decreased survival is normal in patients 
with DIC. A trend is more useful than an absolute cutoff value, since a falling platelet count in a patient with normal 
bone marrow activity is traditionally interpreted as indicative of increased consumption of platelets due to 
coagulation.  
 
Inhibitor consumption (Humans): AT, PC/PS and tissue factor pathway inhibitor (TFPI) are the most commonly used 
markers evaluated when looking for evidence of inhibitor consumption. As thrombin is formed, AT binds to 
thrombin, forming a TAT, thereby inhibiting thrombin in order to prevent excessive clotting. In many studies AT is 
perceived as a very important marker for DIC, due to the fact that circulating AT in DIC is bound by thrombin and 
activated clotting factors, resulting in significantly decreased measurable AT activity.  
 
Increased fibrinolytic activity (Humans): FDPs/D-Dimer are indicative of increased plasmin activity, but as such are 
unspecific for thrombo-embolic disease. They are elevated in 80-100% of patients with DIC, but may also be 
elevated for many other reasons than thrombo-embolic disease. Specific tests for fibrinolysis are commercially 
available but, except for the D-dimer and FDP, they are not commonly used clinically. Such tests include 
plasminogen, α2-antiplasmin, plasmin-antiplasmin complexes (PAP), tissue-type plasminogen activator (tPA), PAI-
1 and thrombin-activatable fibrinolysis inhibitor (TAFI). When fibrinolysis is activated, plasminogen levels may 
decrease as plasminogen is converted into plasmin. As plasmin degrades fibrin, FDP and D-dimers are formed. As 
plasmin is formed, antiplasmin binds to plasmin, forming a PAP complex, thereby inhibiting plasmin in order to 
prevent excessive fibrinolysis. 
 
Current status of canine DIC: There is a general tendency in veterinary medicine that DIC should only be diagnosed 
if the patients are suffering from a disease which is known to predispose to DIC such as: systemic infection (bacterial 
sepsis, viraemia, parasitic infection), cancer, immune mediated haemolytic anaemia, pancreatitis, shock, and 
massive traumatic injuries (hit by car). Furthermore, some authors also believe that active bleeding should be 
considered essential. Establishment of a definite diagnosis is further based on compilation of a variable number of 
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abnormal haemostatic laboratory tests. Few prospective veterinary studies have sought to establish similar criteria 
as the human International Society on Thrombosis and Haemostasis (ISTH) criteria, for diagnosing canine DIC or to 
predict outcome. Diagnosis is traditionally based on three or more abnormal haemostatic parameters, including 
aPTT, PT, fibrinogen, D-dimer, platelet count and erythrocyte morphology, along with a predisposing disease, which 
is a sensitive but unspecific approach. A low platelet count in itself has been found to be unspecific for DIC in dogs, 
though many studies have used low platelet counts as a criteria for diagnosing DIC, because platelets are consumed 
in the hypercoagulable state of the disease. Plasma levels of fibrinogen have been found to be increased in the 
early stages of the inflammatory response. During long periods of inflammation fibrinogen stores are depleted, 
circulating fibrinogen plasma level become lower than normal. Consequently dogs with DIC may have both high 
and low fibrinogen plasma levels, depending on the point of measurement in the disease process. As degradation 
products from the breakdown of fibrin strands, FDPs should theoretically be increased in patients with DIC. But 
since fibrinogen is an acute phase reactant FDPs may be increased as a consequence of any inflammatory state. 
Several studies have shown that increased FDPs is a poor marker for DIC. D-Dimer, is probably the single most 
accurate marker of DIC. The test is very sensitive when used to detect thrombo-embolic disease and breakdown of 
microthrombi, but unfortunately not very specific. Furthermore, post mortem fibrinolysis makes necropsy an 
insensitive diagnostic criterion and consequently there is neither consensus nor an obvious gold standard for 
diagnosis of DIC in dogs. The most comprehensive veterinary study investigated predictability of diagnosis and 
outcome of disease by analyzing aPTT, PT, fibrinogen, platelet count, AT and D-dimer. The dogs were grouped into 
three DIC groups, mild (<10%) moderate (<25%) and severe (>25%) increase or decrease in three or more laboratory 
values. It was subsequently shown, that in the mild group 62% of the dogs either died or were euthanized and in 7 
of 8 dogs in this group, microthrombi were identified on post mortem examination.  
One study designed a simple, objective and robust diagnostic algorithmic model for canine DIC, based on the 
commonly available coagulation assays aPTT, PT, fibrinogen and D-Dimer, which had both a high sensitivity and 
specificity when evaluated in a population independent of model development. Thus, with only the results of aPTT, 
PT, fibrinogen and D-Dimer, the model enables the clinician to diagnose DIC with almost the same degree of 
accuracy as a group of three experts evaluating a much more extensive panel of coagulation assays. However, the 
use of different analysers, assays and reagents in different laboratories limits the use of this algorithm. 
In the human ISTH score a distinction is made between overt and non-overt DIC because it is generally 
acknowledged that aggressive intervention in the early non-overt and hypercoagulable stage of DIC increases 
chances of survival. Unfortunately, assessment of hypercoagulability and thrombosis is difficult with routinely used 
coagulation assays. Thromboelastography (TEG) evaluates all of the steps in haemostasis, including initiation, 
amplification, and propagation as well as fibrinolysis, including the interaction of platelets and leukocytes with the 
proteins of the coagulation cascade. Thus, TEG combines evaluation of the traditional plasma components of 
coagulation with the cellular components, and is therefore able to detect hypercoagulability in patients. One study 
on the haemostatic capability in dogs with DIC demonstrated, using TEG, that the most common abnormality was 
hypercoagulability. This observation and the finding that mortality was significantly lower in the hypercoagulable 
group than in dogs that were hypocoagulable supports the view that early and aggressive intervention may also be 
vital for outcome in canine patients with DIC as it is in humans and that TEG may be particularly valuable in 
identifying these patients. Hypocoagulability in this study was only observed in 22% of the dogs, which is much 
lower than what has been suggested in previous studies, where up to 80 % of dogs had variable prolongation of 
one or more of the routine coagulation tests and or thrombocytopenia, believed to be indicative of a hypocoagulant 
state. The discrepancy between those observations and the results of the TEG analysis, can perhaps be explained 
by the fact that routine coagulation tests are plasma based, whereas the TEG assay is a whole blood based assay 
including both cellular and plasma components important for initiation, amplification, propagation and lysis of the 
forming blood clot. The findings indicate that an assay including cellular as well as plasma components, such as TEG 
gives a more reliable evaluation of the overall hemostatic state than plasma based assays alone, with the added 
benefit, that TEG enables overall assessment of haemostasis when the results of plasma assays are ambiguous. An 
interesting observation in this study was that 33% of the dogs had normal overall haemostatic capability when 
evaluated using TEG. The mortality rate in this group of dogs was higher than in the hypercoagulable but lower than 
in the hypocoagulable dogs, indicating that these dogs may be in a transitory phase between hyper- and 
hypocoagulable states.  
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3. TREATMENT OF DIC 

 

In both humans and dogs, therapy of DIC lacks evidence and therefore it is often empirically directed at correcting 
the imbalance in the haemostatic system, while treating the underlying disease aggressively. Unfortunately, the 
response of the individual patient has been unpredictable, perhaps because no laboratory tests have been available 
to accurately predict or monitor treatment. Thus treatment has largely remained empirical and not tailored to the 
needs of the individual patient with DIC. Early intervention is needed for effective treatment of patients with DIC 
and it is essential that the underlying cause is treated aggressively, since DIC will likely persist until the initiating 
cause is eliminated.  
 

- Transfusion of blood products 

While treating the underlying disease, supportive therapy is instituted to accommodate the acute needs for 
maintaining normal haemostatic capability in the patient. Traditionally this is achieved through transfusion with 
fresh frozen plasma (FFP) with the intent of administering protease inhibitors and other endogenous substances 
contained in plasma that have inhibitory effect on the haemostatic and inflammatory processes. However, included 
in FFP are also substances that have a promotional effect on these processes and consequently there is a risk of an 
exacerbation rather than an improvement in the condition of the patient. Erythrocyte transfusions are given in 
cases of anaemia and the use of platelet concentrates is warranted if there is evidence of marked thrombocytopenia 
and increased bleeding tendency. It is believed by some that the lack of platelets and coagulation factors in patients 
with DIC contributes to the slowing down of the thrombotic process and as such may be considered a favourable 
reaction to hyperactivation of the haemostatic system. Administration of these haemostatic components should 
therefore be reserved for cases in which there are reasonable grounds for assuming that serious bleeding 
complications can arise. It is advisable to refrain from using laboratory results to determine blood product therapy, 
but to rather use clinical signs.  
 

- Heparin therapy 

Heparin is the drug most commonly used for the prevention and treatment of acute thrombo-embolic diseases and 
it might be hypothesised that it would also be suitable for use as a prophylactic agent against DIC. There is, however, 
no documented evidence for its effectiveness and it is doubtful whether heparin has a positive effect on the 
manifestation of DIC. In some cases, especially in patients with sepsis, heparin may even aggravate DIC and MODS. 
In humans it has been demonstrated that administration of small doses of heparin to patients with DIC worsens 
thrombocytopenia, increases AT consumption and therefore increases the risk of severe bleeding. Heparin should 
be avoided during AT replacement, in order to permit AT to modulate sepsis-induced inflammatory responses.  
 

- Antifibrinolytics 

Antifibrinolytics should generally be avoided in cases of DIC, as they impede the breakdown of microthrombi, thus 

increasing the risk of MODS. The use of antifibrinolytic drugs to treat DIC is therefore only justified in cases of acute 

DIC with a marked bleeding tendency due to documented high fibrinolytic activity.  

- “Natural” antithrombotics/anticoagulants 

With the knowledge that thrombin and the endothelium play key roles in the evolvement of DIC, drugs which 
modulates these components have received growing awareness in recent years. One study that reported on  the 
effect of recombinant human activated protein C (rhAPC) on mortality in patients with severe sepsis showed that 
the mortality rate was 30.8% in the placebo group and 24.7% in the rhAPC group, however the study excluded 
patients with a high risk of bleeding. AT shares a number of properties with APC, namely that it is a natural 
anticoagulant, it is present in plasma and on the surface of the endothelium, and it has anti-inflammatory effects 
and studies have shown that low levels of AT have a negative effect on prognosis in patients with sepsis and DIC. 
Animal experiments and a number of small clinical trials have demonstrated a beneficial effect of AT in DIC in 
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humans, rats and baboons. In patients with sepsis and DIC, AT substitution prevents MODS. Meta-analysis of these 
studies suggests that AT treatment may reduce mortality if concomitant treatment with heparin is avoided.  
 

- Factor VII 

Recombinant FVII (rFVIIa) is a human, vitamin K dependant, coagulation glycoprotein produced in transfected baby 
hamster kidney cells. rFVIIa has a short half life of 2.7 h in adults and 1.3 h in children. rFVIIa was originally licensed 
for the treatment of hemophilia A and B patients who have developed antibodies through multiple transfusions. 
Trial treatments of patients with uncontrolled bleeding secondary to a wide range of diseases (i.e. 
thrombocytopenia, thrombocytopathia, surgical bleeding, gastro-intestinal bleeding and traumatic bleeding) have 
shown, on a case by case basis, that rFVIIa is a potential all-round haemostatic drug. Furthermore, a small number 
of case reports have been published, which describe the successful use of rFVIIa in treatment of life threatening, 
uncontrolled bleeding in patients with DIC, where traditional treatments had failed to stop the bleeding. The 
promising results in humans make the treatment of dogs with rFVIIa an appealing choice of therapy in situations 
where standard therapy with blood components fails or is not available in sufficient amounts. Proof of concept for 
rFVIIa therapy in dogs has already been provided in dogs with hemophilia A and B. Despite the varied and extensive 
use of rFVIIa, the incidence of serious adverse events associated with its use has been far less than 1%. However, 
there still remains some concern regarding the potential of rFVIIa to induce thrombosis due to systemic activation 
of coagulation in patients that have a concomitant pro-inflammatory and prothrombotic response to systemic 
disease. It is believed that rFVIIa has two main mechanisms of action, namely a tissue factor-dependant activation 
of coagulation and a tissue factor-independent mechanism of action requiring supraphysiological doses of rFVIIa. A 
major advantage of rFVIIa as a prohaemostatic agent is that it induces clotting in a localised manner and does not 
cause systemic activation of coagulation. A possible explanation of this localised effect of the drug, is that it is 
believed to require activated platelets and exposure of tissue factor to exert its action in vivo, which localises its 
effect to the site of injury. The safety and efficacy of rFVIIa has also been examined in several animal models. In the 
studies published to date, no serious adverse effects have been reported. Only minor side effects in the form of 
urticaria-type skin reactions have been noted in dogs and all dogs developed anti-human FVIIa antibodies within 1-
2 weeks post treatment. Furthermore, the half-life of the rFVIIa in dogs has been found to be similar to that of 
human adults (2.8±0.5h). Some view this use of rFVIIa in DIC as controversial because of the potential risk of 
exacerbating thrombosis, but DIC is a diverse condition and many patients experience life threatening and 
uncontrollable bleeding, where rFVIIa could potentially be life saving. Due to the growing interest in using rFVIIa in 
this group of patients both in veterinary and human medicine, there is an urgent need for systematic, standardized 
and controlled trials which document the safety and efficacy of rFVIIa for treatment in this group of patients. Thus, 
a controlled, randomized, double-blinded trial documenting the value of rFVIIa in dogs with uncontrolled bleeding 
associated with DIC and other diseases could be of great interest for both veterinary and human medicine.  
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INTRODUCTION  

 

Animal physical rehabilitation is an emerging field in veterinary science. It has its roots in human 
physiotherapy. 1 It is the fastest growing section of veterinary medicine.2 On 22nd December 2017 the 
Veterinary and Para-veterinary Professions Act , 1982 (Act no. 19 of 1982) was amended and a new para-
veterinary profession of Veterinary Physiotherapy was promulgated. South Africa is the first country in 
the world to offer a 4 year professional degree in veterinary physiotherapy. This is an indication of the 
way forward. 
 
Veterinarians who qualified more than ten years ago have had little exposure to this field. Those more 
recently qualified may have had some references to physical rehabilitation (both equine and canine), or may 
have spent time at the small animal rehabilitation clinic at Onderstepoort. In our age of information 
technology, clients are becoming increasingly better informed about all manner of topics. Looking for the 
best options or available therapies for their beloved companions is not exempt. Small animal veterinarians 
need to be aware of these developments so they can engage their clients and give them the best guidance 
and advice regarding complementary therapies, where applicable and available. 
 

WHAT TO REFER?  

 

1. Neurological Cases 
 

a. Intervertebral disc disease (IVDD) conservative and surgical management 
b. Cerebral vascular accidents/strokes 
c. Vestibular disease 
d. Cerebellar hypoplasia 
e. Degenerative myelopathy 3 
f. Fibrocartilaginous embolism 4 
g. Spondylosis 
h. Spondylitis 
i. Brachial plexus avulsion 
j. Peripheral neuropathies 

 
2. Orthopaedic Patients 

“Difficult, painful ambulation, whether resulting from orthopaedic surgery or chronic pain, must be 
treated for the animal’s optimal health. Explore the options and benefits of establishing a physical 
rehabilitation program.” 5 

a. Conservative and surgical approaches for all cases. 
b. Hip dysplasia (early and late in the development of the condition) 
c. Fractures of pelvis, limb and jaw 
d. Angular limb deformities 
e. Elbow dysplasia 
f. Osteochondritis dissecans 
g. Carpal and tarsal weaknesses 
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3. Other 

a. Biceps tenosynovitis 
b. Iliopsoas injury 6  
c. Medial shoulder instability/syndrome  
d. Other tendon and ligament injuries, pre- and post-surgical.  When tendons repair there is 

formation of new fibrous attachments and the deposition of collagen. If left alone, the laying 
down of connective tissue fibrils is haphazard. If gently worked then the direction of these 
new fibres can be positively affected, resulting in improved flexibility, elasticity and strength. 
Early, controlled passive motion within 21 days of repair, seems to be ideal. 1 Therapists can 
positively affect the outcome of repair. In certain cases we can use splints (static supports), 
braces and dynamic splints. 

e. Geriatrics 
f. Weight management 
g. Competition and working dogs 7  

 
WHY TO REFER? 

 

The benefits of rehabilitation are multi-faceted. They include 8-11: 
● Pain relief (used as an adjunct to multimodal approach to pain management) 
● Decrease of inflammation and swelling 
● Increased tissue extensibility and flexibility 
● Strengthening 
● Improved balance and proprioception 
● Mobilisation of tissues 
● Improved limb and joint biomechanics 
● Better weight bearing 
● Psychological benefits 
● Weight loss 
● Increased cardiovascular and respiratory fitness 

 
WHEN TO REFER?  

 

As a general rule offer the option as soon as possible. This could be when discussing surgical options and 
outcomes, or even in chronic cases that have worsened unexpectedly.  
 
Many of the conditions mentioned result in at least one, if not more, of the following: 

● Muscle atrophy. It is much more difficult to achieve a positive result if there is severe muscle atrophy. 
If, however, measures are taken early in the course of the disease prevention of loss of muscle mass 
is possible, or at least a slowing down of the rate at which muscle mass decreases. 12   

● Scar Tissue. Fibrotic tissue is inelastic. This tissue can be manipulated as it is being formed, but it is 
much more difficult after formation. (Refer to tendons and ligaments mentioned earlier.)  

● Negative mental aspects. Confinement, cage rest or crating can result in frustration for patient and 
client. Advice and demonstration of suitable exercises (for physical and mental health) is given which 
helps to ease this period for all involved. This increases client compliance and so increases the 
chances of success 

● Neurological injury. There is a window period for optimum rehabilitation in cases of neurological 
insult. This period extends for 6 weeks post injury or surgery. In neurological cases with 
paresis/paralysis partial weight bearing is required in order to achieve locomotor or gait training, 
proprioceptive training and improvements in dynamic balance. 13  This does not mean that 
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rehabilitation cannot occur after 6 weeks, but it is more difficult if the dog only arrives for its initial 
consultation 3 months after surgery, because it is not doing as well as expected. 
 

INFORMATION REQUIRED  

 
1. Signalment 
2. Date of injury 
3. Date of surgery (if applicable) 
4. Surgical procedure performed 
5. Diagnostics including any blood tests 
6. Concurrent medical conditions 
7. Current medications 
8. Expected outcome/goal, reason for referral 
9. Pain management protocol 
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INTRODUCTION  
 
Canine Hip Dysplasia (CHD) is a very common condition in small animal veterinary practice. CHD is defined as an 
abnormal development of the hip joint, resulting in coxofemoral laxity due to decreased coverage of the femoral 
head by the acetabulum, and ineffective soft tissue stabilisation of the joint.1 CHD is an inherited, polygenic 
condition more prevalent in large and giant breeds1,2 of dogs and is usually bilateral. Despite selective breeding 
programs the occurrence of CHD has not decreased. Many dogs show minimal or no clinical signs2 whilst in others 
there can be lameness, reluctance to exercise with associated pelvic limb atrophy and compensatory shoulder 
hypertrophy.3 This complex condition is also influenced by many external factors. 1,2,3  
 
ANATOMY  
 
This is a brief overview of the anatomy of the muscles surrounding the hip joint. Anatomy is not only relevant for 
successful surgery but also for the understanding and application of physical rehabilitation.  
 

The hip is a ball and socket joint and comprises of a hemi-
spherical femoral head (covered with articular cartilage) which 
fits into an ellipsoid acetabular socket.4  
 
The joint is surrounded by a joint capsule which plays an 
important role in maintaining the femoral head within the socket, 
as does the ligament of the femoral head. Several large muscle 
groups surround the hip and are responsible for support, stability 
and locomotion. These muscles can be grouped according to 
functions. 
 
 
Hip Flexors 

• Iliopsoas 

• Tensor fascia lata 

• Rectus femoris  

• Sartorius            

The latter two indirectly flex the hip through their action on the stifle joint. 
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Evans de Lahunta: Guide to the Dissection of the Dog5 p70 
 
Hip Extensors  

• Gluteals (superficial, middle and deep) 

• Piriformis 

• Quadratus femoris 

• Semimembranosus 

• Semitendinosus 

• Adductor muscles (adductor longus et brevis, pectineus and gracilis) 
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External Rotators  

• Internal and external obturators 

• Gemelli 

• Quadratus femoris 

• Iliopsoas  

These muscles rotate the hind limb laterally at the hip. They balance 
the action of the gluteal muscles.     
 
Evans de Lahunta: Guide to the Dissection of the Dog p59 
 
 
 
 

 
 
 
Internal Rotators and Abductors  

• Gluteal group 

• Tensor fascia lata 

These are the muscles that enable a male dog to lift 
his leg when urinating 
 
Flexion and extension in the sagittal plane are the 
chief movements, but the hind limb can also be 
adducted and abducted. These movements occur in 
the frontal plane. 
 
Evans & de Lahunta: Guide to the Dissection of the 
Dog  
 
 
Aetiopathogenesis  
 
All puppies have normal hips at birth and for the first two months of life. 2,6 By 12 weeks of age hip joint laxity is 
already present. From 2 – 5 months of age there is progressive stretching of the joint capsule and ligament of the 
femoral head, accompanied by joint effusion. 7 The acetabular rim loses definition. This allows the femoral head to 
subluxate during weight bearing and changes the forces acting on the plastic, immature skeleton. From 5 – 9 months 
further stretching of the joint capsule occurs, and more remodelling of acetabular rim. Microfractures occur in the 
dorsal acetabulum and these account for painful episodes. Thereafter there is degeneration of the articular 
cartilage with femoral head remodelling. The degenerative changes are typical of osteoarthritis (OA).  
 
Many factors can affect the development and progression of the disease. CHD is a polygenic dominant trait with 
incomplete penetrance. 7 This means its expression is unpredictable. There are few genes which primarily affect 
the osseous skeleton. The changes in bone (in CHD) reflect changes or issues within soft tissue. 7 Phenotypic 
expression is influenced by reproductive status, age, body condition and conform-ation, diet and other 
environmental factors (like exercise). Dietary excess causes CHD, not deficiencies. 6 Ideally, the ribs and dorsal spine 
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should be readily palpable but not visible. It is quoted in Bojrab8 “Not one of these (environmental factors) has been 
shown to cause CHD in dogs that do not have a genetic predisposition.” 
 
CLINICAL SIGNS  
 
Presentation of clinical signs follow a bimodal curve1,7 starting as early as 4 months of age and up to one year. There 
can be a sudden decrease in activity associated with painful hind limbs. The dogs rise with difficulty and become 
unwilling to run, jump, play or participate. The dog may become stiff or lame after exercise. There is poor muscle 
development of the pelvic region and thigh. Affected dogs can often exhibit a bunny hopping gait, especially at 
faster speeds. There may be a change in posture as weight is shifted to the forelimbs. Hind limbs can sway, swagger 
or waddle. Stance can be wide-based for stability or the dog can tight rope walk because the femurs are held closer 
to the midline than in unaffected dogs. 
 
The second group of dogs have onset of clinical signs when they are older and mature. This group can present with 
a uni/bilateral weight bearing pelvic limb lameness or weakness. Core and gluteal muscle weakness are often 
present, as well as atrophy of the hind limb musculature. There is a decrease in active and passive extension of the 
hip. 1 The rate of progression of CHD varies between individuals and is difficult to predict.3  
 
DIAGNOSIS  
 
Palpation and Observation  
 
Observe the dog for clinical signs mentioned and take a thorough history. With the dog in a standing position, place 
hands on hips and move the dog from side to side. Sometimes, with laxity, a popping or clicking can be felt. Similarly, 
palpate the hips while the dog is walking. A normal dog should accept dorsal pressure over the pelvis and remain 
standing. A dog affected with CHD will sit and offer very little resistance.9 Hip extension in affected dogs is usually 
limited and uncomfortable or painful, with rapid advancement of affected limb into the flexed position. There can 
be splinting of abdominal musculature. 
 
There are some key muscles to palpate to indicate hip pain.10  

• Pectineus muscle. This is situated high up in the inner thigh. It lies at the caudal border of the femoral 
triangle and is a band/tubular structure. Once located push on it with 2 flat fingers. Dogs with hip pain often 
have pectineus pain. 

• Deep gluteal muscle. Locate the greater trochanter and the iliac crest. Midway between these structures is 
the deep gluteal. Apply downwards pressure with the thumb. 

 
In young dogs it is always advisable to palpate for laxity. The following tests are pertinent. 

• Ortolani and Barlow tests. Place the dog in lateral recumbency. Adduct the limb to subluxate the femoral 
head, then apply pressure in a craniodorsal thrust. A click can be felt when the femoral head relocates. This 
can be performed with the leg in various positions.10 

• Barden test. The dog is placed in lateral recumbency. Place a flat hand high in the groin, with the leg down. 
Place the thumb of the other hand at the hip and the hand close to the stifle. Try to distract the head out 
of the socket. If there is movement, treat proactively. Follow with abduction. 

 
Radiography  
 
The Orthopedic Foundation of America (OFA), British Small Animal Veterinary Association (BSAVA) and the South 
African Veterinary Council (SAVC) use a standard extended ventrodorsal view when taking radiographs to test for 
CHD. This view tends to underestimate joint laxity. Several methods have been shown to be more reliable for early 
screening of dogs with HD than this view.2  
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In the USA, the PennHIP method measures the distraction index as a means of predicting osteoarthritic changes. 
This method has been validated in dogs as young as 6 months.3 There are still individuals that present with 
measurable joint laxity yet do not develop OA later in life. 
 
HOW DOES A DOG MOVE?11   
 
It is important to understand the process of movement in order to be able to manage physical rehabilitation 
patients in the most suitable manner. 
 
There are a number of systems involved in movement. They are: 

• Muscular system that must be functional. 

• Nervous system for innervtion. 

• Skeletal system for support and articulation. 

• Vascular system for metabolic transport. 
Movement is an interrelationship between these systems. If any part is not functioning then movement loses its 
integrity. 
 
Movement therapists speak of the kinetic chain. Simply described from a mechanical perspective, the kinetic chain 
is a complex pattern of simple levers and pulleys which can accommodate a wide variety of movement, and also 
maintain stability through movement. The joints are pulled at different angles depending on the origins and 
insertions of muscles. To phase together in a co-ordinated action, and cope with gravity, is an intricate and exact 
process. 
 
A dog’s main drive comes from the pelvic limbs. Propulsion relies on hip flexors and extensors to power the dog 
forward. The forward momentum moves through the lumbar and thoracic regions, using the forelimbs to steer and 
direct. Shock and concussion are absorbed through the recoil system of the shoulders and carpus.  
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In a little more detail, there must be pelvic and lumbosacral 
stabilisation before movement can initiate. The muscles 
responsible for this stabilisation include the rectus abdominis 
muscle, as well as deep lumbar muscles (longissimus, 
iliocostalis, multifidus, iliopsoas and quadratus lumborum 
muscles). As practitioners, focus on strengthening these 
muscles to aid stabilisation and balance in dysplastic or FHO 
dogs. As movement is initiated (to protract the limb) there is 
ventral flexion of the lumbar spine, impetus moves through the 
sacroiliac joint connecting the pelvic and thoracic regions 
(iliopsoas) and the limb moves forward i.e. the hip flexes 
(quadriceps group, sartorius, tensor fascia lata). The 
coxofemoral joint/femur drives the forward movement 
(gluteals). There is also a degree of abduction and adduction of 
the hip joint along with the obvious flexion and extension. Joint 
integrity must be optimum to receive and transmit forces and 
withstand pressures exerted. As soon as the limb touches the 
ground and bears weight the adductor muscles prevent limb 
abduction. They are essential for balance. Retraction of Evans 
& de Lahunta: Guide to the Dissection of        the limbs begins 
as soon as the foot  
The Dog p62 lands. The body is then propelled forward through 
extension of the hip stifle and hock. The rectus abdominis 
muscle, adductor group, gracillis, deep and middle gluteal 
muscles are vitally important for stability in this phase. They 
 support the weight of the dog and thrust the body forward. 
 
 
 
 

MANAGEMENT OF CHD  
 
Management of CHD can be viewed as conservative (non-surgical) or surgical. Physical rehabilitation and exercise 
therapy have a role to play regardless of the choice made to treat CHD. 
 
CONSERVATIVE MANAGEMENT OF CHD  
 
“It has been reported that with conservative treatment alone, young dogs with joint laxity and pain have a 72% 
probability of returning to a comfortable and functional state after 18 months of age.”12  
 
The aim of conservative therapy is to create the best possible musculoskeletal environment for pain-free hip 
functioning and to slow down the process of degenerative joint disease (DJD).13 The goal takes into consideration 
all the parameters that play a role in the expression of the disease namely; age, degree of pain, body weight, 
severity of arthritis and activity level.9   
 
The approach must be multimodal and incorporate any one or more of the following: 

• Activity modification 

• Pain management 

• Weight control/dietary manipulation 

• Pharmacological interventions 

• Therapeutic modalities 
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• Regenerative and complementary medicine 
 
A literature review favours dietary restriction, polysulphated glycosaminoglycans, and stem cell therapy.1 There is 
also some evidence to support the efficacy of acupuncture, extracorporeal shock wave therapy and omega-3 fatty 
acid supplementation. Therapeutic exercise (therex) and hydrotherapy still need to be researched but it is logical 
to assume that strengthening of the soft tissue support structures would positively influence joint laxity. 
 
It is important to be aware that long term non-steroidal anti-inflammatory drugs (NSAIDs) accelerate cartilage 
degeneration by suppression of proteoglycan synthesis, in the osteoarthritic environment.12 Furthermore, the use 
of intra-articular corticosteroids causes cartilage matrix degeneration and runs the risk of iatrogenic 
infection. It is therefore imperative that veterinarians, as the custodians of animal health and welfare, look for and 
use other methods of pain management in the CHD patient. 
 
In study looking at conservative management of young dogs diagnosed with CHD (Barr et al Supplemental reading) 
76% of animals were evaluated after 10 years. 63% had no pain on forced extension, 79% had normal range of 
motion and 72% had normal exercise tolerance. 
 
When considering exercise, a program should be tailored to the individual and the stage of the disease. In young 
dogs the exercise can be fairly intense with a gradually progressive increase based on clinical response. In older 
osteoarthritic dogs their mobility is maintained at an acceptable level without exacerbating clinical signs. It is 
important to always educate the client with regard to the progression of degenerative changes in the hip, despite 
therapy. The reality is that veterinarians often see CHD patients once the muscles are weakened and the ability to 
compensate for joint instability is reduced. 
 
Exercise therapy can incorporate any of the following: 
 

• Hydrotherapy14 

o Excellent for muscle strengthening and stamina, this modality improves cardiovascular fitness. 

o The process needs to be controlled and monitored. 

o The water makes exercise more comfortable because the dog is supported, and the concussive 

stress on joints is relieved. 

o The warmth of the water (if a therapeutic body of water) can reduce pain and allow more efficient 

exercise. 

o Range of motion (ROM) may also be increased.  

• Land Treadmill 

o This movement is less concussive than walking on the road. 

o The movement of the tread encourages hind limb extension. 

o Speed is controlled. 

o The treadmill can be set on an incline which enhances the use of the gluteal muscles. 

• Therapeutic Exercise (Therex) 

o Therex is used for strengthening limbs and creating hind limb awareness. 
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o It can include exercises like  

▪ an uphill sit-to-stand. 
▪ backward walking. 
▪ the use of cavaletti rails/poles. 
▪ balancing exercises 
▪ uphill walking or controlled walking up stairs. 
▪ core strengthening on a Pilates ball or Physioroll/peanut if available. 

 

• Treatment of compensatory movement patterns 

o Relieve pain by using other modalities like massage or acupuncture. 
o Neuromuscular retraining. 

 
Although conservative management may be effective in many dysplastic dogs with moderate OA, the degree of 
coxofemoral incongruity and the severity of osteoarthritic changes in some dogs may preclude alleviation of pain 
by conservative means. Moderate to severe CHD dogs non-responsive to conservative multimodal management 
are candidates for surgical treatment.3,4,12 
 
SURGICAL OPTIONS TO TREAT CHD  
 
There are a number of surgical options which can be grouped according to the goal of surgery. Firstly, there are 
procedures aimed at improving coxofemoral laxity in skeletally immature dogs. These procedures include juvenile 
pubic symphysiodesis and double/triple pelvic osteotomies. Secondly, there are salvage procedures. A total hip 
replacement and femoral head ostectomy fall into this category. 
 
Surgical decisions are based on age, weight, and severity of arthritis of the patient. Each dog must be viewed and 
assessed as an individual, also taking into consideration client lifestyle and financial implications.  
 
“Post-op rehabilitation is extremely important following hip surgery of any kind.”2  
 
Juvenile Pubic Symphysiodesis (JPS)  
 
The aim of this surgery is to increase the dorsal acetabular rim coverage of the femoral head. JPS causes premature 
closure of the pubic symphysis which results in ventral rotation of the acetabular rim, as the remaining growth 
plates continue to grow. It therefore reduces the risk of progression of CHD, in cases of mild to moderate joint 
laxity. The procedure should be performed in dogs at 16 – 18 weeks of age. JPS is routinely performed in USA where 
the PennHIP system is used to diagnose joint laxity in puppies. This procedure changes the dog’s phenotype but not 
the genotype, so it is advisable to sterilise the dog. The aim of post-operative rehabilitation is to promote muscular 
development with low impact exercise. (See program for juvenile dogs.) 
 
Triple/Double Pelvic Osteotomies (T/DPO)  
 
A TPO is usually performed on dogs from 6 – 12 months of age. The procedure rotates the acetabular segment over 
the top of the femoral head to increase the dorsal coverage. Pelvic growth plates should not yet be fused. Optimum 
rotation has not been determined.4 In these cases patients have joint laxity but no evidence of OA. This can be a 
difficult choice for clients because clinical signs are often not severe. 
 



 

  
 

10th SA Veterinary & Paraveterinary Congress 

188      

 
Laxity and subluxation of the coxofemoral joint prior to (a) and after (b) TPO 
 
BSAVA Manual Musculoskeletal Disorders2 p316 
 
REHABILITATION OF TPO  
 
Patients typically bear weight on the surgical limb but a sling may be needed in the first two weeks post-op. Crating 
is advised for the first 5 days, thereafter restriction and management of movement is preferred, until there is 
radiological evidence of bony union (4 – 6 weeks). This translates to no running, jumping or rough play with other 
dogs. 
 
In the initial phase, rehabilitation is aimed at reducing pain and swelling. Icing the area 2 -3 times a day is useful in 
this regard.  
 
Other modalities include  

• Transcutaneous Electrical Nerve Stimulation (TENS), 

• massage of affected limb to dispel oedema and on other areas which may be used in a compensatory 
manner, and  

• passive range of motion (PROM) which should include all joints in the surgical limb.  
 
Once the dog is toe touching and beginning to weight bear, begin controlled leash walking. Short walks (2 – 5 
minutes) a number of times a day are preferable to one long walk. Physioroll and wobbleboard exercises can be 
introduced. Each of these exercises can be increased (every week) as the dog gains strength. 
 
Once there is bony union, rehabilitation can progress to more active exercises aimed at building muscle. In a 
physical rehabilitation practice this would definitely include session on the underwater treadmill. However, 
successful rehabilitation can still occur without this piece of equipment. Leash walking can increase and include 
uphills. Walk the dog directly up the hill but zigzag down. Always use the dog as a guide to determining the rate of 
increase. As a general rule, increase by 10% per week. Therex can include uphill sit-to-stands, serpentines and figure 
of eight exercises. Cavalettis can also be used. 
 
TPO results in good ROM of the hip joint but there may be a narrow based stance. 
 
Femoral Head Ostectomy (FHO)  
 
This procedure is also referred to as femoral head and neck excision (FHNE) arthroplasty. The femoral head and 
neck are removed which eliminates bone-on-bone contact. Success relies on peri-articular fibrosis and muscle to 
support the body weight. Despite the fact that this procedure gives rise to an abnormal post-operative gait, FHO is 
still a viable treatment for CHD because of its technical ease, relatively low surgical costs and effective relief of pain. 
12, 15 A smooth ostectomy site is critical in creating a pain-free fibrous articulation. There must be adequate removal 
of bone and some surgeons prefer to use padding or flaps. 
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Size is often quoted as an important factor in decision making4,9,12,15 but it is the author’s experience, that with 
excellent surgical technique, this procedure can be used in dogs over 22 kilograms (the traditional weight used to 
determine whether to perform FHO or not). Adequate functional results can be achieved in the majority of patients 
but it is important to discuss shortcomings of this procedure with the client. FHO can result in long term impairment, 
mild lameness to intermittent non-weight  bearing lameness.4 It is common to see muscle atrophy, limb shortening 
and a decrease in hip extension which all affect outcome. Clients often feel that residual gait abnormalities are 
acceptable in the light of a pain free joint, and that most dogs can maintain an acceptable level of activity. 1,15  
 
REHABILITATION OF FHO3,16  
 
“Rehabilitative therapy (following FHO) is imperative for a functional outcome.”1  
 
Early, active use of the limb is the most beneficial form of rehabilitation in minimising atrophy and promoting the 
formation of pseudoarthrosis. Recovery and surgical outcome can be assisted with focused rehabilitation. 
 
Patients may be non-weight bearing for the first 3 – 5 days following surgery. Movement should be managed with 
cage rest, supportive slings and leash walking for elimination only. Good analgesia is critical.  
 
During the initial 72 hours rehabilitation is aimed at reducing swelling and managing pain. Cryotherapy, massage, 
TENS, low level laser therapy (LLLT), acupuncture and gentle PROM are all indicated. 
 
Once there is toe touching, and an attempt to weight bear, then the next phase can be introduced. Goals are to 
reduce muscle atrophy and improve limb and joint function. It is important to continue to manage the pain 
effectively. Begin active exercise with longer periods of leash walking. Improve and encourage weight bearing with 
balance exercises (balance board or foam cushion), in a craniocaudal direction only.  
 
Weight bearing should steadily progress so that at 2 – 3 weeks post-op, the active exercise can be increased. 
Underwater treadmill is advised here but preferably not swimming. Swimming would allow for a great deal of 
movement of the hip joint in a number of planes which may induce pain. Furthermore, swimming encourages 
flexion and the focus in this rehabilitation program is extension. If a land treadmill is available, this is a good time 
to introduce sessions. Balance exercises can increase in difficulty and include the mediolateral direction. Physioroll 
exercises can be useful. Introduce single leg lifts. Continue with ROM and stretching. Stretches can be more active 
at this stage. Always be aware of pain and its management. Heat packs can be applied prior to exercise to increase 
blood flow and improve extensibility. Therex can include sit-to-stand exercises and gentle slopes. 
 
As the program and time progress (5 – 8 weeks), the patient should show consistent weight bearing at a walk, but 
lameness may be evident. Training load should be cautiously increased depending on response and clinical signs of 
the patient. Inclines can be added to treadmill sessions. Cavalettis increase limb awareness. Controlled leash 
walking on stairs is now advisable. Walking in deep sand or snow, if accessible, can also be considered. The dog can 
begin to trot after 2 months, and weights can be added to the affected limb if muscle atrophy is still an issue. Full 
recovery and return to function may take 16 – 20 weeks. 
 
With any rehabilitation program, client feedback is incredibly valuable. Was the dog tired, stiff or sore? Tiredness 
and pain that is transient (24 hours) and manageable is acceptable. If a dog is unable to move for 2 – 3 days following 
a session it is counterproductive. 
 
Total Hip Replacement (THR)  
 
This procedure is performed in dogs usually older than a year, when they are skeletally mature. The acetabulum 
and femoral head are replaced with a prosthesis. The choices are cementless and cemented implants. The expected 
outcome is to restore normal hip function, ROM, and pelvic and crural muscle bulk. Contra-indications are many 
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and so patients for this procedure need to be chosen carefully and wisely. OA is not usually a contra-indication 
however, chronic dorsal luxation secondary to CHD can increase complications. 1 Leave the decision to the specialist 
surgeon. 
 
REHABILITATION OF THR3,14,16 
 
Post-operative rehabilitation is essential. The first 4 – 6 weeks post surgery are critical to the success of the surgery. 
Patients often feel less pain post-op when compared to pre-op, making post-op management challenging.1,2 Dogs 
will frequently weight bear immediately after surgery. Crating is very important with the dog to be leashed, 
controlled and supervised at all times when removed from the cage. It is good practice to support with an abdominal 
sling to prevent slipping. The most common post-operative complication is dislocation so abduction and adduction 
must be avoided. With a THR the joint capsule must heal in the first month, and in the case of cementless hips, 
osteointegration must occur. No rehabilitation is to take place until radiographs demonstrate stable implants.1 No 
uncontrolled, off-leash movements for 12 weeks after the operation. 
 
During the 2 weeks after surgery, rehabilitation is aimed at pain management and gaining early use of the limb. 
Begin with cryotherapy until acute heat and swelling is under control and the replace with heat therapy. Massage 
plays a role in managing distal limb oedema as well as treating other areas where stiffness can develop; most 
notably the cervical area and thoracic limbs. LLLT, TENS, acupuncture and medications all have a role to play in pain 
management. Apply ROM to the stifle and the hock of the surgical limb but not the hip. Very simple balance 
exercises can be introduced, preferably using a sling, to encourage toe touching. Mental stimulation is of great 
importance during this period. 
 
In weeks 2 – 6 post-op continue careful management and gradually increase the length of walks. Add gentle 
bicycling movements to the program both standing and in lateral recumbency. Neuromuscular electrical stimulation 
(NMES) can be introduced to attenuate muscle atrophy. Post-op radiographs are taken at 6 weeks and if the joint 
is stable then rehabilitation can progress to the next phase. 
 
The rehabilitation program for 6 – 12 weeks after surgery focuses on strengthening and re-educating the dog’s gait, 
as well as balance and proprioception. Continue with control and management at home. If an underwater treadmill 
is available, begin now. Otherwise, a land treadmill, therex and balance boards are useful. Sit-to-stand exercises are 
performed with the hind limbs elevated to make the exercise easier. Low cavalettis, serpentines and figure of eight 
movements can be introduced. 
 
From 12 – 16 weeks continue to gradually increase the duration of walking. If a swimming pool is available, and the 
dog is accustomed to swimming and will be calm in the water, swimming can be added now. Inclines on the 
treadmill or on the ground can be introduced. Increase the height of the cavalettis, and move to a level sit-to-stand 
exercise. The client can begin with supervised off-leash time at home but still no jumping or sharp turns. Carry on 
with balance and shifting exercises. A physioroll can be useful. 
 
After 16 weeks the program is aimed at fitness, stamina and strength. Most THR patients will be functional at this 
stage. 
 
Despite no comparative studies between THR and FHO, a THR is still recommended for large breed dogs in 
preference to FHO. 
 
THE JUVENILE DOG WITH CHD7,10,17 
 
This information is aimed at breeders and puppy owners. Management to prevent CHD can be divided into two 
stages: 
Stage 1 – from 3-4 weeks to 3 months. 
Stage 2 – 12 weeks and older. 
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Stage 1  
 
Flooring in the whelping pen should be changed to a non-slip surface. When pos-sible, allow pups outside (on lawn 
and different surfaces) for part of the day. This has a sensory function and creates limb awareness, as well as 
encouraging musculoskeletal development. Free time should be targeted at co-ordination training, muscle building, 
exposure to sensory stimuli and using the body. Block any access to stairs. Controlled exposure to small steps is 
acceptable. 
 
As veterinarians we should hone our skills in identifying unusual joint laxities and pain in puppies. Thoroughly 
examine the hips, check sacro-iliac joints and the lumbar spine for pain and any movement restrictions. Evaluate 
the development of the gluteal muscles. Be certain motor control is adequate and applicable to age and develop-
mental stage. Check balance and the abdominal musculature strength of the puppies. 
 
Exercise at this stage should be supervised and preferably with a gentle, boring adult. Allow play with pups of a 
similar size and age. Time allocated to play is arbitrary. Rather stop if play becomes too rough or if the puppies 
show fatigue. Be sensible when advising about day care facilities and puppy socialisation classes. Advise a 
mandatory rest time. 
 
Stage 2  
 
This stage should focus on creating body awareness and developing muscles that support the hip and gluteal 
muscles. 
 
Continue outdoor exercise and make co-ordination training more challenging. Change the terrain. Teach the  
puppies to back up and side step. Incorporate hill walking, moving straight up the hill and zigzagging down. 
 
For co-ordination teach the pups to walk the plank, negotiate obstacles and cavalettis. Incorporate stacking practice 
using yoga blocks or ‘hedgehogs’.  Walk the pups in and out of a box, or a horizontal ladder laid on the ground. 
Introduce single leg lifts for balance, first on a stable surface moving to and unstable area. Crawl beneath obstacles. 
Begin at shoulder height and then lower. 
 
Focus on exercises that build gluteal muscles. Step ups are important.  Walking on the land treadmill is good for 
this purpose. Begin with walking rear limbs only. Teach the pups to walk backwards on the treadmill. Other useful 
exercises are uphill sit-to-stands and diagonal leg lifts. 
 
The pups can now be taught to climb stairs. Use a leash or harness, on carpeted stairs and always supervised to 
avoid stumbling and falls. Pups can follow a treat for more control. 
 
Finally, monitor weight and growth. There should be no fat puppies. Do not feed ad libitum  and be cognisant of 
treats being used. The ribs and dorsal spine should be palpable but not visible. 
 
CONCLUSION  
 
CHD is a complex disease with individual expression which can easily be influenced, both positively and negatively, 
by environmental factors. Regardless of the choices made/preferred for CHD, physical rehabilitation and exercise 
have a large role to play in the management of the disease. By incorporating rehabilitation into the treatment 
regime the outcomes will improve, as will the patient’s quality of life. 
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INTRODUCTION  
 
InterVertebral Disc Disease (IVDD) is one of the most common neurological conditions in dogs.1 The condition 
manifests as a syndrome of pain and neurological deficits caused by displacement of part of the disc.2 IVDD is most 
prevalent in the thoracolumbar spine, followed by the cervical region. Many aspects of managing this disease 
remain controversial namely; medical versus surgical treatment, the use of corticosteroids, the choice of surgery 
and surgical approach to decompression, as well as accurate prognosis relative to deep pain perception.1  In all 
cases of IVDD, regardless of the chosen treatment, physical rehabilitation plays an integral role in the overall care 
and recovery of the patient.2,3,4,5  
 
ANATOMY   
 
There is a disc (cushion) between each vertebral body except the first and second cervical  (C1 and C2) vertebrae. 

Each disc comprises of an annulus fibrosus and a nucleus pulposus. The annulus fibrosis is made up of concentrically 
placed fibrous bundles6 which form an outer ring that surrounds the nucleus pulposus. The nucleus pulposus is a 
gel matrix made up of collagen fibres and glycosaminoglycans. The cartilage end plates also help to constrain the 
nucleus pulposus. The ventral portion of the annulus fibrosus is thicker than the dorsal annulus fibrosis  such that 
the nucleus pulposus is eccentric (more dorsal) within the annulus fibrosis. 
 
The annulus fibrosis (AF) and the incompressible nature of the nucleus pulposus (NP) create a joint between the 
vertebrae. The extensions of the laminae of each vertebra form the articular surfaces that create cranial and caudal 
joints with adjacent vertebrae.7 This joint allows limited motion in all planes, yet it resists the compressive forces 
directed along the long axis of the spine.8 The spine regularly and routinely changes from one angle to another 
through all gaits. The intervertebral disc unites segments of the vertebral column. The most important aspects 
which enable absorption of the shock generated with movement are the integrity and elasticity of the annulus 
fibrosis, and the water-binding properties of the nucleus pulposus. The water-binding properties are directly related 
to the proteoglycan content of the nucleus.1  
 
Cerebrospinal fluid and epidural fat, peripheral to the dura mater, cushion the cord and provide room for 
displacement with normal motion of the spine. Other anatomical structures of importance are the intercapital 
ligaments, which are absent at the first, twelfth and thirteenth rib pairs. 
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Slatter: Textbook of Small Animal Surgery p1 072 

A. Canine thoracolumbar spine through T13-L1 intervertebral disc space and associated structures. 

B. Lateral cutaway view of an intervertebral disc space showing relationships of the disc to the cartilaginous 

end-plates and epiphyses of the vertebra.  
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Slatter: Text Book of Small Animal Surgery p1 073 

C. Canine spine viewed from the cranial aspect of the T1-T2 intervertebral disc space. Note dorsal support of 

the disc by the intercapital and dorsal longitudinal ligaments. 

 
PATHOPHYSIOLOGY  
 
IVDD results in localised displacement of the IVD beyond the normal three dimensional anatomic limits of the disc8 

also referred to as herniation. Herniation is a result of disc degeneration. Veterinary science recognises two types 
of disc degeneration in dogs. 
 
Hansen Type I  
 
This degeneration is typically seen in chondrodystrophic breeds. 2,4,6,8 It is called chondroid degeneration where 
normal collagen fibres in the NP are replaced with hyaline fibres which are less elastic. These hyaline fibres can also 
calcify further reducing their elasticity. The NP becomes more cartilaginous, has decreased water-binding capacity6 
and reduces the disc’s ability to cushion/absorb shock. As the intradiscal pressure changes, mechanical stress is 
placed on the AF. The individual collagen fibres of the AF fail and degenerative NP is released into the neural canal.8 
There is an extrusion of disc material into the spinal cord. 
 
The degeneration of NP begins as early as 8 months and continues to 2 years of age.1 75% of discs will have 
undergone degeneration by 1 year. “Although traumatic events may hasten the clinical expression of IVDD, once 
degeneration has progressed to a certain point, even normal physical activity can precipitate acute mechanical 
failure.”1 Herniation may occur as early as 2 – 3 years of age but peaks at 4 – 6 years. 
The damage of this lesion is mixed contusive and compressive. The disc material that has exploded into the spinal 
cord causes haemorrhage, an inflammatory response and oedema. Expression of clinical signs is variable depending 
on the volume and the rate.8,9 Extrusion usually occurs dorsally because of the eccentrically placed NP.  
 
Hansen Type II  
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This degenerative process is known as fibroid metaplasia and is seen in older (5 – 12 years), usually large breed 
dogs. It is an age-related process and is slow and insidious. Fibrous collagen content increases in the NP2,8 exerting 
pressure on the AF. The AF bulges dorsally placing pressure on the neural structures. This herniation is referred to 
as a disc protrusion.  
 
In Type II disc degeneration there is only compression of the spinal cord. This is a chronic inflammatory process 
creating a slowly progressive focal myelopathy.4 Clinical signs will be affected by the motion of the vertebral 
segments, so-called dynamic compression.7 

 

 
 

Jeffrey et al p1 320 Line diagrams to illustrate dynamic compression associated with intervertebral disc protrusion. 
A. In the resting state, protrusion of the dorsal annulus is causing mild spinal cord compression. B. During spinal 
dorsiflexion, spinal cord compression is exacerbated. 
 
Third Type of Herniation  
 
A third type has been recognised where there is no evidence of degeneration of disc components. It is a per-acute 
extrusion of non-degenerative IVD because of supraphysiological or mechanical stress during athletic activity.8  
 
Risk Factors for IVDD 
 
Genetics  
 
The breed that is primarily associated with IVDD is the Dachshund. It has a 10 – 12 times higher risk for IVDD than 
other breeds.10 19 – 24% will show signs of IVDD in their lifetime. It is highly likely to be a polygenic characteristic. 
Chondrodystrophy is an inherited skeletal disorder where cartilage is converted to bone resulting in dwarfism. 6 
The ‘degree’ of chondrodystrophy will be a factor in the development of IVDD. 
 
Age  
 
Degeneration is an aging process therefore older dogs will have a higher probability of developing IVDD. 
 
Nutrition  
 
More research needs to be focused on the effects of glucosamine and chondroitin supplements, and any effect 
these supplements may have on the development of IVDD. 
 
Obesity6  
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Are overweight dogs more prone to developing IVDD? There are not statistics available in this regard however, from 
a mechanical perspective more weight on a dog translates to increased pressures on the joints, including the 
intervertebral joints. Logic would tend towards obesity increasing the risk of developing IVDD. 
 
Trauma  
 
Trauma has already been mentioned in the pathophysiology of IVDD, especially the third type of disc herniation. A 
small percentage of dogs develop cute disc herniation after motor vehicle accidents and other traumatic incidents.  
 
Activity Level  
 
Under-exercised dogs appear to be at risk of developing IVDD. The 2015 DachsLife survey10 showed a tendency to 
have a higher incidence of dogs with IVDD that exercised for less than 30 minutes a day when compared to those 
that were moderately active for longer than 30 minutes in a day. Muscle development in active dogs is enhanced. 
 
Other Diseases  
 
Disease such as Cushing’s and diabetes mellitus, which weaken skeletal muscle, would predispose a dog to 
developing IVDD. 
 
Clinical Signs  
 
Pain in IVDD is caused by one/combination of the following:  

• Entrapment of nerve roots – radicular pain 

• Pressure on receptors in the annular ligament (discogenic pain) 

• Pressure on nociceptors in the dorsal longitudinal ligament 

• Menigeal pain  
 
Contusion to the spinal cord is well understood because it can easily be replicated in laboratory conditions.8 
Symptoms and consequences can be attributed to the inflammatory reaction to the extruded material. The only 
medical/surgical intervention which has improved functional outcome, without a doubt, is to maintain blood 
pressure within normal limits.8  
 
With compressive myelopathy, pressure on the spinal vascular system compromises blood supply. This, along with 
mechanical derangement of nerve tissue, causes the clinical signs.4  
 
Cervical IVDD – Clinical Signs  
 
Clinical symptoms are related to the location of the lesion. C2-C3 is the most common site1,2,3,4 progressively 
decreasing caudally. More caudal involvement is less likely to result in compressive myelopathy (paresis/paralysis) 
because of the increased diameter of the vertebral canal in this region.4 Hansen Type II lesions in large breed dogs 
occur from C5-C7 and is usually associated with cervical spondelomyelopathy.3  
 
Dogs with cervical IVDD have severe neck pain, manifesting as lowered neck carriage, stiffness or a decrease in the 
range of motion of the neck, coupled with spasms of the neck muscles.1,2 These dogs will resist manipulation. 
Hyperextension of the head and neck is avoided due to the risk of exacerbating spinal compression.11 Some will 
show a fore limb lameness (uni- or bilateral) which is referred pain to the thoracic limb and is known as a root 
signature. 1,2 There can be vocalisation or more subtle signs of tremors and altered body posture.  
 
Dysfunction can be classified as follows:5  

• Pain only (90%)2  
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• Tetraparesis 

• Tetraplegia  

• Tetraplegia with hypoventilation 
 

Thoracolumbar IVDD – Clinical Signs  
 
Development of clinical signs can be sudden or gradual, depending on the type of disc herniation. Changes can be 
as slight as tremors, or manifest as kyphosis, a reluctance to climb stairs or jump on furniture. These can all indicate 
back pain.11 Early or mild IVDD can show as pain only. In these instances it is important to be able to differentiate 
these symptoms from abdominal pain. Signs can progress to hind limb ataxia, paraparesis, paraplegia, with/without 
impaired urinary bladder function. Faecal continence may also be affected. 
 
Progressive cord compression and injury result in a predictable course of neurological deterioration.12  

1. Proprioceptive fibres compression resulting in conscious proprioception deficits and ataxia. 
2. Partial loss of motor function (paresis) causing impaired ambulation and eventually loss of motor function 

(plegia). 
3. Sensory-motor plegia where there is loss of deep pain perception (DPP) and indicates severe spinal cord 

injury (SCI). 
4. Cord necrosis, a development in Hansen Type I extrusions where the dog develops a progressive ascending-

descending myelomalacia. This is a morbid softening of the spinal cord resulting from massive haemorrhage 
within the neural tube.6 Symptoms worsen. There is loss of pelvic limb reflexes and loss of abdominal tone. 
There is cranial migration of the level of anaesthesia and loss of panniculus reflex. The eventual result is 
thoracic limb paresis and respiratory arrest.2  
 

This course of neurological deterioration has led to the development of a grading system5 for thoracolumbar IVDD. 
Injuries occur most often at T12-T13. 

Grade 0  Normal. No pain. 
Grade 1  Pain only. 
Grade 2  Conscious proprioception (CP) deficits, ataxia, paraparesis. 
Grade 3  Non-ambulatory paraparesis. 
Grade 4  Paraplegia with intact pelvic limb sensation (DPP) 
Grade 5  Grade 4 with loss of DPP.  

Grade 5 is further divided into loss of DPP within 48 hours or longer than 48 hours.3 This 
influences surgical prognosis considerably. 
 

Diagnosis  
 
A presumptive diagnosis is made based on clinical signs, history and signalment. Radiographs are seldom 
informative but can eliminate other possible causes of neurological symptoms.1,4 It is preferable to perform more 
accurate diagnostic imaging especially if surgery is an option. Choices are myelogram, magnetic resonance imaging 
(MRI) scan or computed tomography (CT) scan.  
 
A few points regarding the physical and neurological examination. When determining CP it is important to support 
the trunk to rule out primary musculoskeletal weakness as the cause for delays in foot correction.11 When testing 
for thoracolumbar pain, use digital pressure on the epaxial muscles adjacent to the dorsal spinous processes. In the 
cervical region, move to the lateral aspect of the neck, where there is less musculature, and palpate transverse 
processes directly onto the vertebrae.11  
 
Prognosis and Treatment  
 
It is well-known in the veterinary field that the treatment of IVDD is fraught with controversy. The first stumbling 
block is the use of corticosteroids or not. The second is should the condition be treated conservatively or surgically? 
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The third area of contention is the loss of DPP. When is the ideal time to determine whether or not surgery will be 
successful when there is a loss of DPP? Authors cite within 48 hours5 whilst others say before 12 hours.13  The final 
question which is not dealt with in the literature is what constitutes a successful outcome? 
 
To follow are a few quotes encountered in the literature: 
 
“Most dogs respond, at least temporarily, to attentive nursing care that promotes the spontaneous healing 
processes. Because of this finding, citing clear-cut evidence of the superiority of one therapy over another is 
extremely difficult.” 4  
 
“Many animals will respond to conservative management however, recurrence at the same site is likely (80%)” 3  
 
“However, it is well-recognised that the spinal cord is able to function satisfactorily even when it is compressed to 
some degree, although there appears to be a threshold level of compression at which its function becomes rapidly 
compromised. Therefore, the question arises as to how much compression justifies a decompressive surgical 
procedure, and this is the most controversial aspect of the treatment of IVDD.” 7  
 
“IVDD is a surgical disease.” 13  
 
“Thoracolumbar IVDD is a surgical disease. Delaying the treatment to see the outcome may preclude success.” 9  
 
“85% with back pain only will recover with rest and medical management.” 2  
 
Cervical IVDD – Treatment and Prognosis  
 
Most dogs (90%) with cervical IVDD manifest pain as their only symptom.2 In most cases this is managed medically. 
When there is recurrent or intractable pain, a nerve root signature or tetraparesis, then surgery is indicated. The 
surgical procedure is usually a ventral slot decompression. Reports vary in the prognostic figures for recovery but 
dogs that are ambulatory at the time of cervical surgical decompression, are typically ambulatory postoperatively 
(99% resolution of signs).13  
 
Medical management will be dealt with in great detail under thoracolumbar IVDD. The same principles apply; cage 
rest/confinement, pain management, excellent nursing care, supervision of urination and defaecation, as well as 
careful physical therapy to maintain muscle mass and joint range of motion.1  
 
Thoracolumbar IVDD – Treatment and Prognosis  
 
Hansen Type II  
 
In older large breed dogs this condition can be progressive over a number of months. Static evaluations often belie 
the extent of the symptoms. In future, dynamic studies may give us insight into the forces involved as well as the 
dynamic ranges of both the IVD and the spinal cord.7 The decision to operate or not is based on8 : 

• The rate of progression of symptoms 

• The individual dog’s quality of life 

• Number of discs involved 

• The potential to recover 

• The potential to suffer injury 
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• Concurrent conditions especially in GSDs. 

As this is a chronic condition, the dog may gain weight as a result of relative inactivity, but simultaneously lose 
muscle mass. A physical therapy program can counteract both of these potential issues and should be considered 
for all dogs with Type II IVDD. In large breed dogs with chronic protrusions recovery is 22 – 52% following 
decompressive surgery.2  
 
Hansen Type I  
 
Inserted is a table from Lorenz and Kornegay: Handbook of Veterinary Neurology p140, showing possibilities for 
treating IVDD in dogs. 
 

 
 
Medical management is appropriate if dogs still have motor function. It is aimed at reducing spinal cord oedema, 
providing pain relief, and trying to prevent further extrusion or protrusion of disc material by limiting activity.13 The 
single most important aspect of conservative therapy is strict crate confinement for at least 2 weeks3,5 but 
preferably 4 weeks2,9 or 3 weeks beyond clinical normalcy.9 The hope is that confinement allows for tears in the AF 
to heal, and that the extruded disc material is soft enough to spread around the spinal cord and no longer act as a 
compressive mass.13 As the patient begins to feel better the activity level will increase, often before healing has 
occurred. Allowing movement too early increases the risk that the condition will worsen. Clients often find it 
extremely difficult to comply, and so veterinary supervision is recommended. 
 
The second important aspect of the conservative approach is the use of drug therapies to manage pain. Analgesia 
should not be complete as pain does have an inhibitory effect on activity levels. Muscle relaxants can also be 
administered. This therapy should only be used in conjunction with confinement. 
 
Dogs should only be removed from their crate, on harness and leash, to eliminate at least four times per day. The 
dog should voluntarily urinate (as this innervation should be unaffected). Perform passive range of motion on 
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affected limbs at the time of these excursions. After two weeks, the time spent leash walking can increase but the 
dog must remain confined when not being worked with. 
 
The neurological status should be evaluated at least every 2 weeks, but preferably more frequently. Any 
deterioration is an indication for surgery. The dog can be put onto a supervised physical therapy regime from 3 – 4 
weeks, provided the pain is managed. Transition to normal activity can occur from 6 weeks up to 8 weeks post-
injury. All jumping and twisting movements are to cease. 
 
In some instances, non-ambulatory dogs are treated conservatively. These patients tend to take longer to recover 
than those treated surgically.5 Their recovery is often not to the same level yet these dogs still have a 70% chance 
of recovery.  
 
Statistics vary with regards to recovery. 60% of dogs with pain only, treated medically, will recover of which 50 – 
80% will recur.9 The recovery rate of dogs with acute extrusion and retention of DPP, with surgery, is 85 – 95%.3,4,7  
50% of dogs with a loss of DPP with decompressive surgery performed as soon as possible (within 24 hours) will 
recover over a 3 month period.2,5 Of this 50%, 40% will have mild faecal incontinence and 30% will have mild urinary 
incontinence. 25% will not recover DPP but will recover some useful motor function over a prolonged period, 
although not continence.5  
 
Those dogs with no DPP can be managed medically but require a great deal of input and energy. Physical 
rehabilitation should be initiated as soon as possible3 in order to stimulate central pattern generators within the 
spine, and also prevent muscle atrophy. If there are no changes within 3 weeks then the suggestion is to eutha-
nase.3  
 
The crux of the matter is that timely surgical intervention will yield the best results.4,12 
“Non-ambulatory paraparetic/paraplegic patients should be referred immediately for advanced imaging (MRI/CT) 
and surgical assessment. Time delay while providing medical management to the patient may allow further 
degeneration of neurologic status and result in a poorer prognosis.” 12  That does not mean that we cannot treat 
those that, for whatever reason, are not surgical candidates. Physical rehabilitation can, and does make a 
considerable difference to the outcome.  
 
What is recommended for those dogs that exhibit pain only, are treated medically and have a high chance of 
recurrence? Various surgeons and authors propose fenestration in these patients. In this procedure, the NP is 
removed which stimulates fibrosis within the disc. This provides extra support and reducing the probability of IVD 
herniation at that site. 8,9 With many of these dogs, euthanasia is chosen when there is a recurrence. Prophylactic 
fenestration remains controversial.13  
 
New research needs to be instituted where these patients (pain only) are managed medically. After healing is 
complete they are put onto an exercise program which focuses on core stability and strength, and spinal flexibility. 
The probability of recurrence in these dogs should then be determined. In the absence of data; strong, fit and 
healthy bodies make good sense. 
 
Physical Rehabilitation for IVDD  
 
Pain Only – No Surgery  
 
Many of the pain management strategies have covered earlier in the course can be applied. Confinement is 
imperative. Strategies include medications in the form of anti-inflammatory drugs and muscle relaxants. These 
drugs are to be used judiciously7 and only in conjunction with crating and management of movement. Low level 
laser therapy (LLLT), therapeutic ultrasound, transcutaneous electrical nerve stimulation (TENS) and cryotherapy 
can all be used frequently in the initial stage of injury14,15 and by indirectly improve oedema by virtue of their effects 
on blood flow.14  
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Acupuncture has been researched and is used in the management of IVDD.16,17 In another study it was shown that 
the use of electro-acupuncture with standard Western medical therapy was effective in managing thoracolumbar 
IVDD.18,19  
 
Traction is a technique used in humans address pain caused by disc herniation. No formal studies have been 
performed in dogs but many physiotherapists feel, “If it helps, use it; if it hurts, choose another treatment.”14 The 
herniated disc causes compression and in many cases nerve root entrapment. The entrapment, in turn, results in 
irritation and inflammation which manifests as pain. There is then a reflex response which increases muscle tension 
and contraction in and around the injury which results in further narrowing of the intervertebral and nerve root 
foramen space, and so there is more compression of the nerve root. A vicious cycle is set up.20 It was initially thought 
that the effects of traction were purely mechanical and that whilst applying traction a vacuum was set up in the 
intervertebral area and the disc returned to its normal position. Traction actually increases circulation to the area 
which aids the absorption of the extruded material and reduces inflammation. There may be some pain relieving 
effects as with other manual therapies, most of which is explained by the Gate Theory. The safest method of traction 
is referred to as hanging traction. Gently pick up the dog so that the dog’s spine is against the human chest. Allow 
the hind limbs to dangle. If the dog struggles or symptoms worsen, stop the exercise.  
 
Pain and Ataxia – No Surgery  
 
Apply as many of the pain management modalities and agents as there are available. Crate rest and allow controlled 
movement for elimination purposes only, to allow healing to occur. Lifestyle management needs to be instituted 
straight away to avoid re-injury. The clients need to be strict about no playing or running off leash so as to prevent 
twisting. In future, no jumping or free access to stairs14,21 so as to inhibit flexion forces on the spine and discs. After 
2 weeks leash walks can be lengthened. 
 
Pulsed electromagnetic field (PMF) may be beneficial. There is a study conducted in cats with contusive spinal cord 
injury that suggested benefits to recovery of motor function when treated with PMF. PMF stimulation has been 
shown to enhance nerve growth, regeneration and functional recovery of peripheral nerves.22  
 
At 3 – 4 weeks post-injury a supervised rehabilitation program can begin. There are studies which suggest that 
controlled exercise is effective in managing low back pain in people14 but there does need to be adequate pain 
management before embarking on an exercise program in dogs. The focus of the program will be on gross motor 
strengthening and co-ordination training. 
 
In the early stages of the exercise program underwater treadmill (UWTM) or land treadmill exercise is ideal. The 
proprioceptive feedback, which is stimulated by the moving tread, is invaluable in restoring normal gait in ataxic 
individuals. The practitioner is able to direct and appropriately place the affected paw/s while the dog is walking. 
This is a gait training technique.23  Supported swimming can be introduced at 6 weeks post-injury but avoid any 
struggling or twisting in the water. Hydrotherapy stimulates sensory feedback and proprioception because 
movement is taking place in a different medium. Swimming targets core muscles which aids stabilisation of the 
spine.  
 
Any balance exercise will stimulate proprioception, aid posture and strengthen the core musculature. Begin with 
static balancing in the form of leg lifts, increasing the difficulty of the exercise by lifting a second leg or adding a 
movement like a neck stretch. Work on a Pilates ball or physioroll (peanut), balance board or other unstable surface 
will be positive. Always begin small (dog standing with thoracic limbs on a towel of foam cushion), progressing to 
air cushions and later the entire dog balancing on the ball. 
 
Neck stretches would be useful for dogs with cervical IVDD to improve flexibility. Do not physically manipulate the 
neck. Allow the dog to work within his comfortable range of motion, gradually going a little further with each 
exercise. Use treats to lure the dog into ventral flexion, dorsal extension and lateral flexion. This exercise is also 
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useful in dogs with thoracolumbar IVDD. Elevate the fore limbs on a small step or block to shift the weight onto the 
pelvic limbs. Progress to an unstable block to make the exercise more challenging.  
 
Any exercises which stimulate awareness and proprioception, including tactile sensory stimuli, are useful.24 
Tellington Touch body wraps or tensor wrapping and kinesio-taping can create a connection between the front and 
rear ends. Walking the dog over different surfaces, with different textures and levels, is a useful exercise and one 
the client can perform at home. Progress to small obstacles, like a garden hose). Low cavaletti rails can be 
introduced later. 
 
Other functional movements such as walking backwards, circles and figure of eights, stand to sit to lie down and up 
again,14 will add value to the program and enhance the dog’s recovery. 
 
Rehabilitation of the Surgical Patient  
 
Physical rehabilitation of the surgical patient helps with pain management, relaxation, core stability, and building 
and maintaining muscle mass. It prevents joint contracture, increases flexibility and improves the dog’s mental 
status.4,15,25  and the enhancement of the neuroregenerative process. Physical rehabilitation is as appropriate for 
dogs walking 24 hours after surgery as it is for those that take longer.  
 
Supportive care in post-operative and recumbent patients is hugely important. Nursing care should focus on soft, 
dry, clean bedding and repositioning of the patient if he cannot move himself. Bladder care may be required and 
should be emptied at least three times per day if the dog is not managing it himself. Pain management is 
mandatory.4,25  
 
Vigorous massage of limbs, and areas not associated with the wound, stimulates muscle tone thereby delaying or 
preventing contracture. Massage improves circulation, stimulates proprioceptive awareness and aids in pain 
management.15,23,25 Passive range of motion (PROM) is important, as is flexor withdrawal and stimulating the 
crossed extensor reaction. Add neuromuscular electrical stimulation (NMES) to strengthen muscles and prevents 
disuse atrophy of muscles. NMES also reduces spasticity and enhances sensory awareness. 
 
It is important in non-ambulatory patients to begin with proprioceptive neuromuscular facilitation (PNF) as soon as 
possible. PNF is relaxation, re-education, stabilisation, strengthening and co-ordination training of the body 
following a neurological insult.26 Treatments are progressively goal directed towards functional activities and 
movement. Exercises are repeated several hundred times to promote motor skill learning and relearning. The brain 
and central nervous system possess a characteristic known as neuroplasticity. This is the ability of the brain to 
reorganise itself by forming new neural connections.27  Neuroplasticity allows the neurons to compensate for injury 
and disease and adjust their activities in response to new situations or to changes in their environment. Undamaged 
axons grow new nerve endings to reconnect injured or severed links, or connect with other undamaged cells to 
form a new neural pathway which accomplishes a needed function. For neurons to form beneficial connections, 
they must be correctly stimulated.27 This is the role of PNF, neurodevelopmental and sensorimotor rehabilitation 
techniques.26  

The recumbent patient may need to be taught how to move from a laterally recumbent position into one of sternal 
recumbency. Supporting with cushions or foam rubber supports helps the dog to reset his normal posture. Position 
the dog so that his horizon is horizontal. This triggers responses in the brain. Gradually reduce the assistance and 
then challenge the dog. Can the dog move from a laying down position to a sit? If not, then this pattern needs to 
be taught and repeated until the dog can perform this function independently. Physical rehabilitation is not just 
about teaching a dog to walk, it is about returning the dog to full functionality, or as close to that as possible. Once 
the dog is able to sit, begin to teach him to move from a sit to a stand, and then back down again. The worse the 
proprioceptive and motor deficits the more balancing and strengthening is required. 
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The patient may also be placed on a Pilates ball or physioroll and gently rocked from side to side. This will stimulate 
a response in the paraspinal muscles. By moving the ball backwards the extensor postural reflex may be initiated. 
Once there is skin closure, and before active movement of the pelvic limbs, consider swimming the dog. Swimming 
will benefit the trunk muscles and aid the patient’s overall stability.2  

The patient may go home 2 – 5 days after surgery and should be kept in a crate. Teach the client some exercises 
with which they are comfortable but arrange for the dog to visit the veterinary or rehabilitation centre a number 
of times a week. Advise the client about lifestyle management as discussed in conservative management. 

Begin with standing exercises as soon as possible. Use a supportive device or sling if necessary.2,23,28 Ensure correct 
positioning of the limbs and apply some loading. Challenge the dog in all directions. Rhythmic stabilisation is 
performed whereby the therapist rhythmically pushes on the hind limbs (or fore limbs whichever is affected) only 
hard enough for the patient to resist and return to normal alignment for standing. This can be performed with the 
dog over a ball or roller to provide support. Rhythmic stabilisation encourages continued extension of the limbs, by 
PNF, for a longer period of time. This exercise stimulates postural responses and causes the contraction of the major 
muscle groups in the leg. It therefore also has a strengthening component.2,23,27 Another PNF pattern to use would 
be standing bicycling. This assists with ROM but because it is a natural movement it also stimulates the neural 
pathways, thereby contributing to reprogramming.23  
 
Any tactile stimulus is positive. Brushing, rubbing the hair in the wrong direction, zig-zag petting, skin rolling and 
gentle tail stimulations will stimulate the superficial skin receptors and send information to the nervous system. 
Tensor bandaging, TTouch wraps and kinesio-taping have a role to play here. 
 
Ambulatory patients require as much input as those that are recumbent. To improve ataxic movement, or to 
progress the patient from paresis/plegia to ambulation therapists make use of underwater treadmills (UWTM) or 
land based treadmills. The reason treadmills are so successful in teaching a dog to walk is because of the presence 
of central pattern generators in the spine. Central Pattern Generators (CPGs) are neuronal circuits that when 
activated can produce rhythmic motor patterns such as walking, breathing, flying and swimming, in the absence of 
sensory or descending inputs.29 The CPG for locomotion is a genetically programmed neural network that can act 
autonomously after all descending commands have been severed.30  Plasticity after SCI can be initiated by specific 
patterns of sensory feedback resulting in the reorganisation of the spinal network.30,31 Limb-loading during the 
stance phase gives proprioceptive feedback which is crucial for the recovery of stepping in animals after SCI.31 
During locomotion sensory cutaneous afferents are activated which are essential for proper foot placement. In the 
case of physical rehabilitation of dogs with IVDD, the treadmill serves this purpose very well.29 Furthermore, 
treadmill training promotes spinal plasticity.30 Dogs must weight bear as soon as possible after spinal surgery, even 
with support. Treadmills and UWTMs improve gait, encourage active ROM and profoundly enhance the overall 
functional recovery of these patients. 
 
Physiorolls and balls increase strength and aid with core stability. Ball rocking (dog draped over the ball with 
targeted pair of limbs on the ground) is good for postural responses, strengthening and neurological feedback. With 
the dog on the ball, in any position, gently rock the ball from side to side to elicit paraspinal muscular contrac-
tions.15,23  
 
Postural reactions can be used as an exercise. Hopping, wheelbarrowing and directional rolling over a Pilates ball 
all produce desired responses. If the patient is advanced enough, introduce individual leg lifts. Cavaletti poles are 
important for gait patterning, proprioceptive input and co-ordination. Begin as low as possible. Backward walking, 
circles and figure of eights will also challenge the dog and create limb awareness. 
 
Rehabilitation should continue for at least 3 weeks2 but in reality, the process often takes longer. “The degree of 
success in rehabilitation of thoracolumbar intervertebral disc disease varies greatly and may take several months of 
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dedicated treatment by therapist and owner.” 2 Rehabilitation protocols are individually tailored to meet the 
patient’s needs during the recovery process.  
 
Chronic Intervertebral Disc Disease and No Deep Pain Perception  
 
In these instances it is important to measure the severity of the disease prior to the onset of therapy. Perform a 
thorough neurological examination, thigh circumference or other measurements of muscle mass and weight so that 
a program can be designed catering to the specific needs of the patient, for maximum efficacy. Set performance 
outcomes; for example, the dog cannot climb into its basket. A successful outcome for this dog would be if he can 
move into his basket unaided. Continued measurements can depict progress and be used to motivate the client 
through the long process. 
 
Using electrical stimulation on major muscle groups affected is an invaluable tool. NMES stimulates neurons and 
muscle contractions which, in turn, stimulate afferent spinal tracts to enhance recovery and counteract disuse 
atrophy. 
 
LLLT (LASER) at affected segments can stimulate afferent tracts.27 Electro-acupuncture may have a role to play in 
neural stimulation and improved blood flow in these cases. This role has not yet been adequately researched. 
 
Excellent nursing care is imperative. Provide protection for areas that will be exposed. Poor protection often results 
in severe abrasions in the groin or tarsal region. Decubital ulcers can develop.  Bladder management must be 
impeccable. 
 
Balance and strengthening become very important. Neural reprogramming is essential. Do not only focus on 
walking, but also on all the other normal movements that the dog can no longer perform. Locomotion generators 
located within the spinal cord, to pattern each limb specifically and in concert with all other limbs, are well 
developed in the dog. CPGs modify locomotion with minimal cortical input7 and result in so-called spinal walking. 
With the transaction of the spine at T13, new connections develop between afferent neurons (neuroplasticity). 
Movement is now initiated by way of the new connections, to the CPGs. Gait training and neuromuscular feedback 
are critical in these patients. Focus on PNF, neurodevelopmental and sensorimotor techniques and the use of 
postural reactions to achieve a functional result. Persistence pays.  
 
These dogs may require a cart. This can be used as a therapeutic aid whilst teaching the dog to walk. Disabled 
companions cannot be managed by everyone. An honest look at lifestyle, affordability and available time are the 
most important factors to consider before embarking on this route of rehabilitation. 
 
New Options in the Developmental Stage  
 
There are investigations in various neuroprotectants which target the secondary events after SCI, to decrease 
parenchymal damage.2,8 In long-standing cases of SCI a reactive glial scar develops. This scar prevents the 
regeneration of axons, or new fibres, from crossing the lesion. The aim of the research is to promote axon 
regeneration across the scar and enhance neural plasticity.  
 
Numerous cell transplants have been performed and the success rate varies. These cells include mesenchymal stem 
cells, both adipose and bone marrow derived, and olfactory ensheathing cells. A new project at UC Davis at the 
Veterinary Institute of Regenerative Cures (VIRC) is recruiting dogs with SCI and no DPP to undergo decompressive 
surgery with concurrent stem cell therapy.32 Can the outcome of these patients be improved? 
 
CONCLUSION  
 
The controversy surrounding the management of IVDD in dogs has been present for decades and seems set to 
remain. Physical rehabilitation, however, can play an enormous role in the positive management and outcome of 
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both surgical and medically managed patients. The onus is on the veterinarian to increase their knowledge base 
with regards to the results that can be achieved with rehabilitation in these cases, actively seek rehabilitation 
practitioners (in the event that they choose not to offer rehab themselves) and then share this knowledge with the 
public whose dogs are victim to this tragic condition. There is hope. 
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THE FIVE ELEMENTS AND OUR PETS 
A look at how the Chinese constitutions effect our animals and how we should care for them 

Dr Roselle Hartwigsen BSc, BVSc, CVA 
southafrica@tcvm.com 

THE FIVE-ELEMENT THEORY ORIGIN 
 

HISTORY 

 
The five-element theory was codified by the ancient Chinese during the Zhou Dynasties (1046BC to 221BC). By 
keenly observing their world and the natural elements the ancient Chinese were fascinated by the connections and 
cycles of the seasons. The cold icy winter melts into a windy spring. The green spring turns into a hot rainy summer 
which in turn dries into a yellow autumn. The observers concluded that that there are 5 elements that drives nature: 
Wood, Fire, Earth, Metal and Water.  
The Five Elements were used to describe and understand all-natural phenomena in a simple to understand 
language. The Chinese healers described the body and all the diseases in the Five Element theory. The five elements 
elegantly describe the interaction of all the organ systems within the body.  
 
The ancient Chinese used the Five Elements to describe everything in the world: 

Table 1: The Five Elements 
 
 

CYCLES 

 
In nature everything is connected, and one element always influence another. In a constructive cycle is known as 
the CREATION CYCLE. In this cycle the one element promotes the next in a specific sequence. When the fire burn it 
created earth. The earth rises to make a mountain that contains the metal ores. The metal funnels the water. The 
water nourished the wood and makes it grow. And the wood is a fuel for the fire. The one element is the “mother” 
of the sequential “child”. If one of the elements are weak or missing the whole cycle breaks down.  
In a CONTROL CYCLE the elements interact with one another to keeps balance within the cycle. In this cycle the 
“Grandparent” is the controlling element of the “Child”, if the Grandparent is too weak the child will be out of 

Element Organ Emotion Climate Season Time Colour Direction Body 
Opening 

Body Part 

Fire Heart Joy Heat Summer 11am 
to 
3pm 

Red South Ears Palate, 
tongue 

Earth Spleen Sympathy Humid Late 
Summer 

7am 
to 
11am 

Yellow Centre Mouth Muscles 

Metal Lung Grief Dry Autumn 3am 
to 
7am 

White West Nose Skin 

Water Kidney Fear Cold Winter 3pm 
to 
7pm 

Blue 
Back 

North Ears Bone, 
Marrow, 
Urinary, 
Teeth 

Wood Liver Anger Wind Spring 11pm 
to 3 
am 

Green East Eyes Tendons, 
ligaments, 
nails, 
genitals 

mailto:southafrica@tcvm.com
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control. The Fire melts the metal. Metal axe chop the wood. The wood breaks the earth open to grow. The earth 
created a dam wall to stop the flow of water. Water dowses the fire. For example, if the Kidneys (excess water) are 
failing and not able to control blood pressure the result is congestive heart failure (fire), western doctors treat this 
condition by eliminating the excess water in the body to help the heart. In TCVM we say we need to sedate the 
water and tonify fire because we have Water overacting on Fire.  
 
The Constructive and Control cycle of the five elements need to be in perfect balance to promote health and 
wellbeing in the patient.  

THE FIVE ELEMENTAL CONSTITUTIONS 
 
The Five Element theory is used to classify all people and animals into five constitutions. The patient’s dominant 
constitution is crucial in making the correct diagnoses and prescribe the ideal treatment. As a nurse you can help 
the patient by understanding its dominant constitution. When you understand the personality of the animal you 
are working with you will be able to approach handling in treatment in a specific way as to limit stress and fear 
within the practice. It will help you understand the individual needs are and how to tailor make a nursing strategy 
to best suite the individual needs. When you have a good understanding of the Five constitutions you will be able 
to anticipate health problems and side effects to treatments. For example, if an individual animal vomits after 
breakfast, but not after dinner, by referring to the chart you will see this dis-ease is associated with the earth 
element of the spleen/pancreas and stomach. I the animal vomits late at night the individual vomits late at night 
the disease will be associated with wood, Liver or Gallbladder. By being aware of these Elemental symptoms the 
practitioner can start doing more specific diagnostic tests.  

WOOD 
 
The Wood constitution is seen as the General of the elements. It is the strong willed, sometimes aggressive dog. 
Wood types tend to be great athletes because they are determined to succeed once they set their minds to 
something. These individuals can adapt quickly to their environments because they are smart and quick to react to 
stimuli. They are quick to form ideas but change their mind quickly. They love a challenge and always strive to 
succeed. Wood types are often narrow minded and intolerant of different ideas. When a wood becomes 
unbalanced, aggression is often one of the first symptoms. Wood governs the liver and gall bladder, and these are 
often affected when the wood become unbalanced.   
 
Wood dogs are the dominant one in the household and often assert dominance towards the rest of the pets. They 
can become aggressive when protecting their territory or food. He is very disciplined is easily trained if the activity 
is something they enjoy.  They often struggle with chronic foul-smelling external otitis and red itching eyes. These 
dogs are prone to suffer from puritis and seizures.  
 

PERSONAL CHARACTERISTICS 

 
Dominant 
Aggressive 
Competitive 
Confident 
Fearless 
Adaptive 
Intolerant 
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PHYSICAL CHARACTERISTICS 

 
Thin body, either tall or short.  
Big eyes 
Strong and healthy hooves and tendons 
Runs like the wind, quick and nimble 
Good type for racetrack (Horse) 
Great agility dogs.  
 

THE UNBALANCED WOOD 

 
Aggression 
Irritability and anger (may bite, strike, kick) 
Stressed by a change in condition 
Hoof, ligament and tendon problems 
Liver and gall bladder problems 
Eye problems 
Seizures 
Allergies 
Hypertension 
Stroke 
Neurosis 
 

PREVENTION AND THERAPY 

 
Wood animals are sensitive to stress and depression. It can be safe to assume that when the Wood animal is sick 
or admitted to hospital it will be submitted to overwhelming stress. It is important to make the wood animal 
understand what you are doing when administering treatments by using patients and desensitising the animal to 
the environment and procedures. When the wood animal feels secure with the person handling him, he will be 
much more willing to cooperate and be the perfect patient.  
 
By including liver harmonising elements into the diet, you can support the liver and prevent disharmonies within 
the body. Recommended food includes Chicken liver, green vegetables (mustard greens, Spinach, cabbage), carrots 
and citrus fruits. Woods should be encouraged to eat slowly; slow feeders should be used for wood horses.  
 
Acupressure at specific points and Tui-Na (Manual Therapy) along the Liver and Gall bladder meridians are great 
therapies to prevent and ease diseased conditions. In Wood animals, regular acupressure in the following points 
can ease seizures, itching, and liver disease: LIV3, GB20, AnShen, BL18.  

FIRE 

 
The fire animal is the happy, attention seeking animal. They are friendly and enjoy being the centre of attention. In 
ancient China the Fire constitution is the Emperor that are skilled at influencing and inspire everyone. They fit well 
into a busy happy household and tend to get along with all the members of the family. The fire dogs are loud and 
are often experienced as excessively noisy. Fire people love drama and often overreactive to situations. They can 
easily find joy and are not very concerned about material things. They often loose interest fast and may be seen as 
AHD. Fire people and animal loves company and often becomes depressed when alone. Fi When the fire animal is 
unbalanced, they get snappy and will easily kick or bite. They tend to suffer from cardiovascular diseases.  
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PERSONAL CHARACTERISTICS 

 
Easily excited 
Extroverted 
Friendly and Playful 
Sensitive 
Difficult to calm down 
Noisy and talkative 
Enjoy attention and physical contact 
 

PHYSICAL CHARACTERISTICS 

 
Strong body 
Small head 
Small, but bright, shining eyes 
Red faces (humans) 
Prominent blood vessels 
Good for short distance racing (Horses) 
Agility and performance dogs 
 

THE UNBALANCED FIRE 

 
Hyperactive 
Highly strung 
Insanity 
Anxiety 
Cardiovascular disease 
Ulcers on tongue 
Stroke 
Sudden death 
 

PREVENTION AND THERAPY 

 
The Fire animals are often very happy to come int the vet clinic and be examined, but as soon as they feel pain or 
fear they will snap very quickly. As the fire animal can easily be distracted the staff should use tactics of distraction 
and attention to ease the hospital procedures. When the animal is admitted to hospital the nursing staff should 
keep in mind, they are very social and will do better when given enough attention and love. During prolonged 
hospital stays it is important to have the family visit often.  
Fire is a yang element and it often causes an excess heat in the body by consuming Yin. Heart tonics are essential 
to keep the cardiovascular healthy.  Fire people and animals should not be living in hot environments.  
Diet therapies include: Pork heart, fish, brown rice, wheat and vegetables such as spinach, broccoli, celery and 
mushrooms. Salt should be avoided in the diet.  
  
Fire animals loves to be touched and stroked and they respond very well to acupressure and Tui-Na. SP6, HT7, CV12, 
BL15.  

EARTH 

 
Our earth constitution is the Mother. Think of a vegetable garden; calm, grounded and nurturing. She keeps 
everyone happy and healthy without complaining. She loved to be needed and is always ready to help in any way. 
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This animal is the dream patient. They are extremely easy to work with. Earth are very kind and patient, they will 
tolerate severe pain and discomfort without complaining. They are the nurturers, the mothers.  
When an earth animal is unbalanced or endures severe physical and emotional stress, they will develop g.i.t 
problems like vomiting or diarrhoea. These animals are ideal to use in training situations or to work with people.  
 

PERSONAL CHARACTERISTICS 

 
Laid back 
Easy going 
Friendly 
Sweet 
Slow moving 
Easily satisfied 
Humble and kind 
Tolerant 
 

PHYSICAL CHARACTERISTICS 

 
Short but sturdy 
Prominent musculature 
Bid head 
Brown hair coat  
Thick lips and big nose 
 

THE UNBALANCED EARTH 

 
Excessively worry  
Obesity 
Muscle Atrophy 
Weakness of limbs 
Anorexia 
Vomiting 
Diarrhoea 
Abdominal pain/colic 
Constipation 
Gum or lip problems 
Oedema 
Chronic Haemorrhage 
Rectal or uterine prolapse 
 

PREVENTION AND THERAPY 

 
When treating an earthy animal, it is important to remember that they do not react to pain as quickly as the other 
types, for this reason extra care should be taken to minimise pain and discomfort because even though they do not 
react they still feel the pain. When dosing medicine and herbs be careful not to give to use drugs that will cause 
digestive upsets. If these drugs cannot be avoided care should be taken to limit the g.i.t side effects. For example, 
earthy type animals should be placed on pro-biotics for longer periods when antibiotics are given. Also, in animals 
with musculoskeletal injury the muscle tonus should be carefully monitored as muscle atrophy are quick to develop 
in earth animals. Physiotherapy to strengthen muscled should be used early on in disease and recovery. 
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Food easily upset the unbalanced earth animal. Keep nutrition easy and avoid food high in carbohydrates. Spicy 
herbs will benefit the earth animal. Recommended food includes offal, lamb, chicken, ginger and sweet potato.  
 
Earth animals loves acupressure and Tui-na. They will lie down to be treated for hours.  Useful points include PC6, 
ST36, CV, SP6, Jian Ya.  

METAL 
 
The Metal is the knight in armour. He is smart and hardworking, with good foresight and sagacity. He is able to 
critically and calmly assess a situation and work towards the best possible outcome. They are smart and brave. They 
like rules and routine and is happy to please the owners. Metals are often the natural leaders in the group. When 
a Metal becomes unbalanced the immune system is often affected with skin conditions and Large Intestinal upsets. 
Metal animals are great in high stress competition or work environments, they work hard to please in a methodical 
and predictable manner. They make excellent dressage horses or security dogs.  
 

PERSONAL CHARACTERISTICS 

 
Aloof 
Independent 
Ordered, organised 
Quiet 
Confident 
Consistent 
 

PHYSICAL CHARACTERISTICS 

 
Broad forehead 
Bid and wide nose 
Broad chest 
Good hair coat (often silver) 
 

THE UNBALANCED METAL 

 
Excessive sadness or grief 
Nasal congestion and discharge 
Upper airway infections 
Cough, heaves, COPD 
Constipation 
 

PREVENTION AND THERAPY 
 
Metal animals loves rules and routine. A veterinary visit or hospital stay can easily upset them even though they 
will be able to cope well with the added stress and not show any signs of being out of sorts, the period of stress 
often manifests as a skin condition or respiratory disease son after. When hospitalising a metal animal for a 
prolonged period of time the nurse and veterinarian should monitor the respiratory system carefully for signs of 
pneumonia. In a chronic stressful environment these animals tend to develop asthma of skin allergies. When a 
metal loses a companion, they may show a prolonged period of grief if not supported emotionally. This often 
manifests in respiratory or skin cancers.  
 
Recommended food includes eggs, duck, barley, tofu and rice.  
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Tui-na to strengthen the lungs are of great benefit to these animals, e=it can be taught to the owner to do regularly 
at home. Although they do not love being touched or massage, they will allow it if they are approached in a 
predictable manner. Acupressure on LU1, BL3 CV22 and Ding Chuang are of great benefit to these animals.  

WATER 

 
The water constitution is seen as the philosopher or observer. They have a keen sense of detail and analyses. They 
like to stand back and analyse a situation before engaging They think deeply before acting and are not known for 
risk taking. They prefer to run and hide from danger and are the fear biters or kickers. When the Water animal 
becomes unbalanced, they often develop diseases in the Kidney organ system. This includes renal failure, cystitis, 
urinary calculi, incontinence, and bone diseases. Stallions or breeding dogs should never be a Water constitution 
as they are prone to infertility.  
Because water animals tend to be extra careful, they often have a log lifespan.  
 

PERSONAL CHARACTERISTICS 
 
Quiet 
Timid 
Introverted 
Shy 
Solitary 
Hesitant 
Fearful 
Observant 
 

PHYSICAL CHARACTERISTICS 
 
Thin, middle sized body 
Black hair on the head 
Deep big eyes and ears 
Cold intolerant- prefers warm locations 
 

THE UNBALANCED WATER 
 
Total withdrawal 
Fear 
Kidney or bladder problems 
Arthritis 
Disc disease 
Premature aging 
Infertility 
Back pain 
 

PREVENTION AND THERAPY 

 
The water animals should always be approached in a calm and delicate way. They will bite or kicked when feeling 
cornered or when expecting pain. In a clinic or hospital setting extra care should be taken when working with these 
animals to avoid injury or worse an escapee. Time should be taken to win over the confidence of the animal and if 
it is not possible, a muzzle should be used even if the Water animal seems calm. Water animals react in two ways 
to fear: Fight or freeze. This is always followed by flight. Often these animals are easier to handle with the help of 
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the owner, but care should still be taken as they will fear bite their owner as well. Short periods of stress and fear 
will result in cystitis or acute renal failure. Chronic stress and fear cause incontinence, chronic renal failure or urinary 
calculi.  
When selecting drugs or herbs care should be taken not to use medication with severe urinary or renal side effects.  
 
Recommended foods include kidney, eggs, duck, mussels, sweet potato and black beans. 
Usually these animals are too scared to allow a stranger to touch or massage them. If a calm and peaceful approach 
is taken, they will allow light striking along the Bladder meridian. Acupressure at An Shen and PC9 and KID1 will 
have a sedative effect and will help the animal to be less fearful.  

HOW DO I APPLY THIS TO PRACTICE? 
 
In life there is a delegate balance between these Elemental Constitutions. It interplays in our homes between the 
people and between the animals. When a person picks an animal as a pet or partner in a sporting discipline special 
care should be taken to select an animal with a constitution that compliments the owner and fits the purpose.  
For example, when you need a horse for dressage a Fire constitution might be to lively and unpredictable, a Wood 
or Metal horse is better suitable for this discipline. Fire horses do make excellent racehorses.  An Earthy dog will be 
to placid for extreme competition like agility, a Water dog will lack in confidence.  
 
The owner and animal interactions are of equal importance. A Water person might find a Wood of Fire animal to 
overbearing. Since Metal can channel Water, a Metal horse will work well with a Water person. Metal animals are 
predictable and follow the rules, this makes the Water person feel more secure as it lowers the risk of something 
unpredictable happen.  
A Wood person might be too controlling for a Water or Fire pet which will cause conflict in the household. An Earth 
dog is excellent in a household with children or other pets as they are easy going and interact will with all the other 
constitutions. They may be too laid back for a Fire person who needs some excitement and energy around them.  
Always take into account the different interactions within the constructive and destructive cycles.  
 
As a nurse, if you are able to pin the correct constitutions on your patients you will be able to approach your patient 
in a way that will make the animal feel at ease and more cooperative.  
Earth constitutions are generally drawn to nursing and caretaking professions. They tend to be loving and caring 
with generous amounts of patience (i.e. the Mother). This is excellent for patient care but might be frustrating for 
the Wood or Metal boss. The lack of attention to detail and timeous completion of task might make the Metal 
person feel the work is not done in an efficient way. In a clinic the different constitutions need to be balanced and 
interplay in the most constructive way. By understanding the different constitutions that are working with you, you 
will be able to understand way some people act the way they do and how to approach your colleagues in a more 
efficient way.  
 
This article is just a short overview on hoe Traditional Chinese Veterinary Medicine and the Five elements can be 
an invaluable tool in the care for our patients. For more info on how you can learn more please visit www.tcvm.com  
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NUTRITIONAL MANAGEMENT OF CANINE OSTEOARTHRITIS: ROYAL CANIN 
C2P+ 

Michelle Harman 

 
Osteoarthritis is an increasingly common condition in household pets, affecting 20% of adult dogs.  
 Due to its chronic and self-perpetuating nature, and the way it adversely affects the animal's quality of life (chronic 
pain, reduced mobility, etc.), osteoarthritis has become an increasingly important issue in veterinary medicine, and 
its management is multifactorial, with nutrition playing a key role.  
Royal Canin has therefore developed a diet dedicated to arthritic dogs: Royal Canin Mobility C2P+. This diet is based 
on the C2P+ cocktail, which reduces the inflammatory and catabolic response and improves the anabolic activity of 
chondrocytes that are subject to stress 
 
Clinically proven to reduce pain and enhance quality of life, Royal Canin’s breakthrough innovative approach to 
managing osteoarthritis has been found in Mobility C2P+ 
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LABORATORY DETECTION OF ANTIBIOTIC RESISTANCE 
Henton, M M, Vetdiagnostix, Blue Hills, Midrand 

henton@vetdx.co.za 
 
Bacterial resistance to antibiotics is already prevalent and is rapidly becoming a serious problem regarding the 
treatment of animal disease. 
Detecting resistance is becoming more complicated, due to new bacterial resistance mechanisms that require 
sophisticated methods of detection and interpretation. Many antibiotics require unique laboratory culture and 
interpretation methods. 
 
SHORT REVIEW OF ANTIBIOTICS  
 
Antibiotics exert their effects on bacteria by targeting different cell components. The bacterial cell wall is damaged 
by penicillins, cephalosporins, bacitracin and vancomycin and the cell membrane by colistin and polymyxin. 
Bacterial proteins are affected by tetracyclines, aminoglycosides, macrolides and chloramphenicol. Bacterial 
metabolic processes are affected by sulphas and fosfomycin, and bacterial DNA is affected by quinolones, 
metronidazole and novobiocin. 
 
Penicillins and cephalosporins are very safe. They were originally developed for treating Gram positive bacterial 
infections, but broad spectrum and Gram-negative antibiotics have been developed. Tetracyclines are broad 
spectrum and can also be used for Mycobacterium and Mycoplasma. Doxycycline is also effective against 
anaerobes. Aminoglycosides are antibiotics such as amikacin, tobramycin, gentamicin, neomycin, kanamycin and 
streptomycin. They are used for Gram negatives and Mycobacterium. They are ineffective against anaerobes, as 
they need oxygen for uptake.  Macrolides, lincosamines (both Gram positive) and pleuromutalins (Gram negative) 
are antibiotics such as erythromycin, azithromycin, clindamycin, tylosin, tilmycosin, tiamulin, and tulathromycin. 
They are relatively safe and are also effective against Mycoplasma and anaerobes.  Amphenicols (chloramphenicol 
and florfenicol) affect protein synthesis. They have a very broad spectrum, and are used for chlamydiae, 
mycoplasmas, rickettsiae and anaerobes. Quinolones are broad spectrum, but poor for anaerobes. They are also 
effective against Mycoplasma and Mycobacterium. Sulphonamides affect bacterial folic acid synthesis and are 
broad spectrum. Metronidazole and ronidazole are for anaerobes and protozoa.  
 
ANTIBIOGRAMS 
 
Antibiograms can only mimic the effect on causative bacteria in the in the animal. Many years of research and 
testing have resulted in improved antibiogram prediction with regard to efficacy in the animal. Zone or 
concentration recommendations are made by plotting the zone sizes against disease outcomes.  Most of the 
recommended zone sizes have been extrapolated from human data, and they may not be entirely accurate for 
animals. There are many current initiatives studying well-defined diseases such as feedlot respiratory illness and 
salmonellosis in animals. These studies have resulted in new recommendations by the CLSI (Clinical and Laboratory 
Standards Institute) which is an international body determining MIC levels and zone sizes for certain conditions in 
certain animals, and they also recommend methods as well as checks and balances for all the tests. Their methods 
are harmonized with the OIE methods published in the Terrestrial Code. The European based EUCAST expert rules 
for human infections, and the developing Vetcast expert rules give guidelines for interpreting antibiogram results. 
There are two basic methods for doing antibiograms: MIC and agar diffusion. MIC (minimum inhibitory 
concentration) is better for measuring serum levels, for antibiotics with large molecules and for research purposes. 
The correct interpretation of a MIC is difficult, and fewer antibiotics can be tested as it is expensive. Agar diffusion 
is far more flexible, is far more cost effective, more rapid, more antibiotics can be added if needed, and the results 
are better for testing tissue levels. Agar diffusion gives superior results for detecting cloxacillin and clindamycin 
resistance. 
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Antibiograms are reported as bacterial reactions, and do not take factors such as better uptake of an improved 
molecule in an animal into consideration. Often only a single, internationally specified antibiotic, needs to be tested 
and the result is then valid for others in the same class. Valid extrapolations are: The ampicillin result is valid for 
amoxicillin, most cephalsporins only need one tested example per generation, erythromycin is also valid for 
azithromycin and clarithromycin, clindamycin is valid for lincomycin, tetracycline is usually valid for doxycycline, 
and usually only one quinolone needs to be tested. 
Antibiograms are accurate for rapidly growing bacteria, and less accurate for slow growers, including fungi.  
 
RESISTANCE 
 
Intrinsic resistance is well-known, such as that of E. coli to penicillin, aerobes to metronidazole and Streptococcus 
to aminoglycosides.  
 
Bacteria can absorb naked DNA from the environment or acquire them as conjugative plasmids from other bacteria. 
Plasmids may have a narrow or broad host range, and their transfer frequency may be high (1 hour) or low (24 
hours). DNA can also be transported by bacteriophages, which are viruses affecting bacteria.  
Resistance genes act in various ways. They may modify the target molecule, so that the antibiotic cannot attach to 
the site. They restrict antibiotic access to the cell by closing porins in the cell wall. They change their efflux pumps 
so that the antibiotic is pumped out as fast as it goes in, or they may change the pH of the target protein so that no 
attachment can occur. Bacteria that are resistant to one antibiotic in a class, become resistant to the other related 
antibiotics more quickly. 
 
Beta lactams inhibit the penicillin binding proteins (PBP) resulting in interrupted cell wall synthesis. Resistant 
bacteria may overexpress PBP, acquire foreign PBP or mutate, to become resistant. The different beta lactamases 
are classified from A –D, or 1 – 4, and include the penicillin and cephalosporin groups. Detecting which one is 
present is difficult, as the antibiogram may show sensitivity even if it is actually resistant. The two most studied 
groups are ESBL, which are extended spectrum beta lactamases found in Enterobacteriaceae and MRSA/P/E which 
are methicillin (cloxacillin) resistant Staphylococcus aureus/pseudointermedius/epidermidis. The possibility of one 
of these being present needs to be recognized by a properly trained technician so that further tests to confirm it 
may be done.  
 
Indications that such resistance mechanisms are present are irregular zones around discs and irregular patterns of 
resistance to groups of antibiotics, e.g. a bacterium showing sensitivity to second generation cephalosporins, but 
resistance to first and third generation cephalosporins. Further tests such as the use of chromogenic detection agars 
then need to be done. 
 
EUCAST and VETCAST provide expert rules to prevent misleading results. An example of a misleading result is to 
report that Salmonella is sensitive to first and second generation cephalosporins and aminoglycosides. Neither class 
of antibiotic is effective clinically, even if the antibiogram shows sensitivity. 
International recommendations for preventing resistance emphasize enhancement of surveillance and reporting, 
antimicrobial stewardship, which includes following prudent use guidelines, and the prevention of disease. The role 
of the laboratory in ensuring the very best results possible is crucial. 
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HOSPITAL ACQUIRED INFECTIONS IN SOUTH AFRICA 
Maryke M Henton, 

Vetdiagnostix, Blue Hills, Gauteng 

 

High standards of hygiene in veterinary practices are crucial in reducing such infections and limiting antimicrobial 
resistance. 
 
Hospital acquired infections (HAI) or nosocomial infections are increasing due to more sophisticated surgical and 
medical procedures, which allow debilitated and vulnerable animals a longer lifespan. 
 
These infections may be due to a variety of bacteria originating from the environment, the patient itself, other 
patients or the personnel in the hospital.. 
 
The medical definition of HAI is an infection that usually appears 3 days after hospital admission, but a veterinary 
definition, of necessity, must be broader than that. Nosocomial infections result in prolonged hospital stays, and 
also have other impacts: 

1. Increased morbidity and mortality, especially if the infection is caused by a pathogen such as Salmonella. 
2. Increased cost and anxiety for the owner 
3. Increased anxiety for veterinary staff 
4. Zoonotic risk for the veterinary staff and owners 

 
CAUSES 

All hospitalized patients are susceptible to contracting a HAI. Animals at greater risk are the young, the old, and 
animals with conditions such as diabetes which affect the immune system. The longer an animal is in the hospital, 
the more chances it has of acquiring a HAI. The most common of these in animals in South Africa are surgical wound 
infections and cystitis after catheterization. Biofilms may also form on medical devices. Pneumonia due to 
prolonged intubation is the second most common HAI in man, but is uncommon in animals. Any invasive procedure 
may result in infection. Intravenous injection, especially of irritant drugs, particularly when the patient is fractious, 
is probably the third most important in the veterinary field.  
 
Infections arise from endogenous or exogenous sources. Typical endogenous infections caused by Pasteurella 
multocida and Mycoplasma are from the animal licking the site, or infections resulting from the patient’s own 
overgrown flora. Broad-spectrum antibiotics upset the normal balanced flora of animals, leading to overgrowth. 
These isolates are often resistant to many antibiotics. 
 
Exogenous sources are from the hospital environment, contaminated equipment, or from the hands of veterinary 
staff. The most common bacteria that are associated with HAI infections     
 

 

 

 

S. pseudintermedius 59 15 [MRSA 25%] 

S. aureus 17 5 [MRSA 29%] 

Enterobacter 20 12 [ESBL 60%]  

E. coli 14 5 ESBL [36%] 

Other 57 4 [ESBL 7%] 



 

  
 

10th SA Veterinary & Paraveterinary Congress 

221      

are Staphylococcus, especially methicillin resistant Staphylococcus; Enterobacter and E. coli, especially ESBL 
(Extended Spectrum Beta Lactamase) strains, and Enterococcus. 
 
An example of post-operative infections over a four-year period [2015-2018] in one busy referral hospital is shown 
in the table above. 
 
Similar results were also obtained from isolates made during 2017 and 2018 from HAI infections in South Africa. 
Methicillin resistance [MRSA] in Staphylococcus was common; S. pseudintermedius [86 cases, 22% resistance], S. 
aureus [31 cases, 48% resistance] and S. epidermidis [11 cases, 64% resistance]. Staphylococcus aureus is 
uncommon in most animals, and if isolated after surgery, the staff may be carriers. Extended Spectrum Beta 
Lactamase [ESBL] producers were commonly isolated. Of the 68 Enterobacteriaceae that were isolated from HAI 
cases, 38% were ESBL producers, meaning that they were resistant to all penicillins and cephalosporins. 
As most methicillin resistant Staphylococcus and ESBL positive Enterobacteriaceae are multiple drug resistant 
[MDR] isolates, if not extreme drug resistant [XDR] bacteria, treating such infections is very difficult. MDR is defined 
as being resistant to 3 classes or more of antibiotics, and XDR is defined as being resistant to all the antibiotics 
which were tested. Antibiotic test panels set up by laboratories usually contain all antibiotics suitable for treating 
the disease condition in that animal, and so if an XDR infection is present, there is often no suitable antibiotic 
available for treatment.  
 
CONTROL MEASURES 

Nosocomial infections should be monitored by environmental culturing and recording HAI episodes. These records 
should be reviewed on a regular basis, and corrective measures implemented where necessary. There should be 
mandatory hospital and patient care protocols to prevent HAI infections in each veterinary hospital. 
 
General practice hygiene in all areas of the hospital should be good. Personal protective equipment, cleaning and 
disinfection of the environment, equipment and laundry, as well as waste management should be improved. Cross-
infection due to traffic patterns in the practice should be identified and addressed. 
 
Any animal with transmissible infections should be isolated and preferably cared for by dedicated staff.  This 
includes animals with post-operative infections, MDR or XDR infections, cystitis, enteritis and zoonotic infections. 
Animals with otitis externa are usually infected with very resistant bacteria, and they should be kept away from 
vulnerable patients. 
 
Prudent antimicrobial use, vaccination and measures to boost resistance to infection are crucial. 
Education of veterinary staff about HAI’s is the key to awareness and understanding of everyone’s role in 
prevention. 
 
The most important by far, of all the control measures, is hand washing. Many studies have shown this to be true 
for both human and animal HAI infections. 
 
Hand washing should be performed before coming on duty, before and after performing any bodily function [this 
includes blowing the nose], before preparing or serving food, between handling patients, after cleaning bedding or 
cages, before handling any immunocompromised animal and after completing work for the day. 
Depending on the circumstances, hand washing may be a short, 10-15 second wash with plain soap or a longer 30 
second wash with an antibacterial product. 
 
Plain soap does not remove all transient micro-organisms present on the skin. The bar of soap should be kept in a 
holder, which allows water to drain away. If liquid soap containers are refilled, they should be thoroughly cleaned 
before refilling. The spout is the most important part which needs to be cleaned, as bacteria which have become 
resistant to the disinfectant in the soap often accumulate in the spout. 
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Surgical scrubbing is required before invasive procedures, the placing of catheters, any procedures involving 
immunocompromised animals and those with infected wounds, particularly burn wounds. 
 
Alcohol based products act against many bacteria, viruses and fungi. Vigorous rubbing with enough alcohol to wet 
the hands for a minute is one of the most effective ways of hand antisepsis. Other good antiseptics are chlorhexidine 
which also has a persistent effect, and iodine or iodophors. 
 
Hospital acquired infections are largely preventable. The impact of such infections on clients and their animals is 
traumatic. The impact on veterinary staff is also considerable, especially if infections occur after complicated 
surgery or in a well-loved pet. 
 
FURTHER READING 
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THE AVERAGE COMPULSORY COMMUNITY SERVICE VETERINARIAN IN SOUTH 
AFRICA 

Dr Vincent Henwood 

INTRODUCTION 

 

The Proclamation of the Veterinary and Para-Veterinary Professions Amendment Act, 2012, (Act No. 16 of 2012) 

and Regulations relating to the Performance of Compulsory Community Service (CCS) on 9 November 2015 was 

followed by the deployment of the first 129 newly graduated veterinarians in January 2016 (Department of 

Agriculture Forestery and Fisheries (DAFF), 2017). The number of vets that reported in 2017 and 2018 was 126 and 

136 respectively. The figures in table 1 are based on the unique emails used by the vets and may therefore differ 

from the official reports of DAFF. 

 

Table 1 Number of unique email addresses per Province per year 

Province 2016 2017 2018 

Eastern Cape 16 19 21 

Free State 6 10 11 

Gauteng 27 27 26 

KwaZulu-Natal 10 10 10 

Limpopo 8 5 10 

Mpumalanga 24 21 23 

North West 11 8 10 

Northern Cape 4 7 7 

Western Cape 19 19 18 

 

At the start of the program there was a monthly Excel report that had to be completed by the veterinarians. This 
report format was not suitable for data collection and processing on a large scale as it was not restricted and was 
therefore open to customization by each reporting veterinarian. The Western Cape Department of Agriculture, with 
permission and support from DAFF, started investigating alternative reporting solutions. 
 
Google forms was the first option that was tested; but due to government policy that did not allow the storage of 
state data on non-approved servers was not a feasible option. Microsoft SharePoint was the next option 
investigated but this was abandoned due to licensing costs. The current system in use is LimeSurvey, an open source 
survey tool. LimeSurvey was installed on the Western Cape Department of Agriculture servers and did not require 
license fees. Testing and development took place from February 2016 to June 2016. 
 
Reporting starts with registration of the reporting veterinarian. Registration consists of verification of location and 
contact details of the veterinarian and mentor responsible for the veterinarian.  
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Figure 1 GPS location of the CCS vets 

The monthly report uses branching technology by setting conditions for questions based on previous answers. This 
speeds up completion and increases compliance by not showing irrelevant questions. Most of the veterinarians 
complete the monthly report on mobile devices. The veterinarians are added to the monthly report using token 
codes which are unique to each survey and individual. The token enables response saving and allows the user to 
return to a monthly report to make corrections with the use of the same link. Invitations and reminders to complete 
reports are sent to veterinarians semi-automatically and they receive an acknowledgement of their report once it 
has been submitted. 
 
National monthly reporting using LimeSurvey was implemented in July 2016 and has been running since. This data 
has been collated, cleaned and specific aspects of the data analysed in MS Excel. Collation of data was done mainly 
by CCS veterinarians themselves. These were Drs Claire Grey, Friedl lè Roux, Prudence Monareng and Melissa 
Oettlè. The data analysed from this system for the period of June 2016 until Dec 2018 is analysed and discussed 
below. 
 
AIM 
 
To investigate the work that has been performed by the CCS vets for the last two and a half years. 
To evaluate the level of exposure that the vets have to the various aspects of CCS. 
 
THE AVERAGE VETERINARIAN BASED ON TIME ESTIMATES 
 
CCS monthly reporting data was exported from LimeSurvey in comma separated value files. There was one file per 

month. These files were then compiled into a single MS excel sheet making sure that all the columns correspond to 

the data that they contained. 

A time allocation per task was estimated based on the author’s experience and tasks were grouped into Small 

animal primary animal health care (PAHC), Education, Small animal controlled disease vaccination, large animal 

PAHC, Small animal disease vaccination, Import and export, Sampling, Veterinary public health, Large animal 
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controlled disease vaccination, large animal vaccination, Wildlife and Other. This was then used to calculate the 

proportion of time that vets were spending on that specific task based on the available data. Time estimates used 

are given in the appendix. 

 

Figure 2 Average veterinarian’s time based on time estimates excluding admin and leave 

SPECIFIC TASKS 

 

For each task, the number of activities over the period were summed and the number of reports where that activity 

was more than 1 for that period were counted. Then the average number per report was calculated.  

𝐴𝑐𝑡𝑖𝑣𝑖𝑡𝑖𝑒𝑠

𝐶𝑜𝑢𝑛𝑡 𝑜𝑓 𝑟𝑒𝑝𝑜𝑟𝑡𝑠 𝑤ℎ𝑒𝑟𝑒 𝑎𝑐𝑡𝑖𝑣𝑖𝑡𝑦≥1
 = Average number per report if done (Number/Report) 

𝐶𝑜𝑢𝑛𝑡 𝑜𝑓 𝑟𝑒𝑝𝑜𝑟𝑡𝑠 𝑤ℎ𝑒𝑟𝑒 𝑎𝑐𝑡𝑖𝑣𝑖𝑡𝑦≥1

𝑇𝑜𝑡𝑎𝑙 𝑅𝑒𝑝𝑜𝑟𝑡𝑠
 = % of total 

This effectively excluded a 0 response from the calculations and therefore gives an indication of the number done 

if that specific function was performed by the veterinarian in a particular month. 

 Activity Jul 2016 to 
Dec 2018 

Number/ 
report 

Reported 
>=1 

% of total 

Export certificates (Health Certificates) issued 17899 34.82 514 14.87 

Movement certificates issued (Internal 
movement permits for products) 

4470 14.61 306 8.85 

Export consignments inspected 2672 12.72 210 6.08 

Audit reports reviewed for ZA registration 688 7.09 97 2.81 

Facilities inspected /audited 383 1.74 220 6.37 

Establishment audit reports written 142 1.45 98 2.84 

Follow-up reports on audits 58 
   

Ante-Mortem Inspections Performed (Animals 
Inspected Per Month) 

697678 1357.35 514 14.87 

Detained Carcasses Inspected 2093 13.77 152 4.4 
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 Activity Jul 2016 to 
Dec 2018 

Number/ 
report 

Reported 
>=1 

% of total 

Major And Critical Non-Compliances Identified 1218 10.5 116 3.36 

Corrective Actions Planned Or Achieved On 
Identified Major And Critical Non-Compliances 

765 7.02 109 3.15 

Condemnation Certificates Issued 444 4.67 95 2.75 

Abattoir Audits/ HAS Performed / Inspections 241 2.32 104 3.01 

Illegal Slaughter Reports Investigated 21 1.31 16 0.46 

Vaccinations 

Foot and mouth disease (FMD) 4658 291.13 16 0.46 

S19 2385 56.79 42 1.22 

RB51 2245 80.18 28 0.81 

Anthrax 32539 234.09 139 4.02 

Rabies (Not including dogs and cats) 1698 40.43 42 1.22 

Newcastle disease (NCD) 2209 169.92 13 0.38 

Rift valley fever (RVF) 1044 116 9 0.26 

Lumpy skin disease (LSD) 9260 136.18 68 1.97 

Blue tongue (BT) 968 193.6 5 0.14 

African horse sickness (AHS) 6694 45.85 146 4.22 

Botulism 10050 105.79 95 2.75 

Clostridium Spp. (Black quarter) 33666 177.19 190 5.5 

Bovine ephemeral fever (3 day stiff sickness) 262 32.75 8 0.23 

Pulpy kidney 15688 82.57 190 5.5 

Rabies dogs 244513 95.55 2559 74.05 

DHPPi (5 in 1) 115877 50.05 2315 66.98 

Rabies cats 21354 14.38 1485 42.97 

FVRCP (3 in 1) 8790 11.48 766 22.16 

Leptospirosis 5720 34.88 164 4.75 

Kennel cough 2491 20.25 123 3.56 

FeLv 677 6.33 107 3.1 

Sampling 

Brucella bovis (Contagious abortion) 58776 152.27 386 11.17 

Rabies 796 2.45 325 9.4 

Avian influenza 4815 29.54 163 4.72 

Foot and mouth disease (FMD) 2599 18.56 140 4.05 

Corridor disease 1922 16.43 117 3.39 

African horse sickness (AHS) 1526 12.93 118 3.41 

Newcastle disease (NCD) 1641 17.09 96 2.78 

Brucella melitensis 2990 30.82 97 2.81 

Sheep scab 679 10.45 65 1.88 

Other Brucella spp. 4234 65.14 65 1.88 

Anthrax 171 3.29 52 1.5 

Mycobacterium spp (Culture and isolation) 1209 25.72 47 1.36 

Bluetongue (BT) 196 4.9 40 1.16 

African swine fever (ASF) 160 4.57 35 1.01 
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 Activity Jul 2016 to 
Dec 2018 

Number/ 
report 

Reported 
>=1 

% of total 

Rift Valley fever (RVF) 506 15.81 32 0.93 

Dourine 103 4.29 24 0.69 

Johne’s disease 450 23.68 19 0.55 

Classical swine fever (CSF) 627 34.83 18 0.52 

Porcine reproductive and respiratory syndrome 
(PRRS) 

163 14.82 11 0.32 

PAHC 

Dog medical cases seen in consults or in-hospital 
cases (Excluding vaccinations) 

102897 38.28 2688 77.78 

Dog Parvo virus seen 14525 7.46 1948 56.37 

Dog Distemper cases seen 4728 3.8 1245 36.02 

Dog surgical sterilisations 39972 16.46 2429 70.28 

Dog other surgical cases 7826 4.34 1804 52.2 

Cat medical cases seen in consults or in-hospital 
cases 

10807 8.31 1300 37.62 

Cat surgical sterilisations 15540 8.91 1745 50.49 

Cat other surgical cases 1350 3.1 436 12.62 

Dogs or cats treated for internal parasites 133424 52.97 2519 72.89 

Dogs and cats treated for external parasites 113028 52.69 2145 62.07 

Number of euthanasias (cat and dog) 12808 6.5 1971 57.03 

Number of euthanasias for animals other than 
dogs and cats 

1677 2.76 607 17.56 

Cattle medical cases seen 28088 14.68 1913 55.35 

Cattle surgical cases done 1978 2.66 744 21.53 

Small ruminant medical cases seen 27099 14.94 1814 52.49 

Small ruminant surgical cases done 1319 2.58 511 14.79 

Equine medical cases seen 6631 7.67 864 25 

Equine surgical cases done 2251 5.56 405 11.72 

Porcine medical cases seen 8178 9.62 850 24.59 

Porcine surgical cases done 422 2.71 156 4.51 

Wild Life 

Animals darted 3128 28.44 110 3.18 

Wildlife medical and surgical cases handled 2995 14.68 204 5.9 

Other 

Vaccination campaigns organised or attended 3010 2.76 1089 31.51 

Sterilisation campaigns organised or attended 2967 2.12 1398 40.45 

Meetings attended (in your official capacity) 3395 2.13 1597 46.21 

Training given 1952 3.17 615 17.8 

Training attended 835 1.53 546 15.8 

Community engagement activities: Schools 671 2.19 307 8.88 

Community engagement activities: Individual 
farmers 

7730 9.54 810 23.44 

Community engagement activities: Farmer 
groups (i.e. farmer days) 

636 1.52 418 12.09 
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 Activity Jul 2016 to 
Dec 2018 

Number/ 
report 

Reported 
>=1 

% of total 

Community engagement activities: Other 687 2.12 324 9.38 

Number of client info sheets developed / 
reviewed 

11357 22.05 515 14.9 

Number of other reports written 2229 3.77 591 17.1 

 

INDIVIDUAL QUESTION ANALYSIS 

 

It was not possible to analyse all of the functions on an individual level and therefore a few of them were selected 
to give a general ideal of the extent of involvement in that function a specific veterinarian may have had. An idea 
of the proportion of veterinarians involved in that function is also given.  The data was added per 6 month period 
for each veterinarian and divided by the number of reports submitted for that specific 6 month period. This then 
gives an average monthly reporting amount for a specific veterinarian.  
 
The average monthly reporting amount was grouped into 5 arbitrary ranges to give an idea of the percentage of 
the vets involvement in each monthly reporting range. A graph of this data enables a visual depiction.  The use of 
whole numbers is required for the interval between the two ranges and therefore the calculation of the number of 
activities per report was rounded off. 
 
Table 2 Example of calculations for monthly reporting amount 

 
2016 

 

 
Qtr3 Qtr4 

Vet1 Sum of ante mortems 38 25 

Vet1 number of reports 3 3 

Vet1 Ante mortems / number of reports 38/3=12.6 25/3= 8 

CountIf >5<10 2 

 

Table 3 Count of reports of ante mortems grouped semi arbitrarily 

Number of Ante mortems July -Dec 2016 Jan - Jun 2017 Jul - Dec 2017 Jan-Jun 2018 Jul-Dec 2018 

0 231 234 231 242 248 

1 – 50 5 1 1 9 11 

51 – 200 2 3 1 4 3 

201 – 500 2 0 1 1 3 

> 501 9 10 10 6 3  
249 248 244 262 268 

 

Table 4 % of ante mortem reports grouped semi arbitrarily 
 

July -Dec 2016 Jan - Jun 2017 Jul - Dec 2017 Jan-Jun 2018 Jul-Dec 2018 

0 92.77 94.35 94.67 92.37 92.54 

1 – 50 2.01 0.4 0.41 3.44 4.1 

51 – 200 0.8 1.21 0.41 1.53 1.12 

201 – 500 0.8 0 0.41 0.38 1.12 

> 501 3.61 4.03 4.1 2.29 1.12 
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Figure 3 % of vets and the number of ante mortem inspections per month 

From Figure 3 it can be seen that very few of the veterinarians report doing ante mortems as more than 92% of the 
reports are 0. In Figure 4 the number of veterinarians involved in export certification is increasing as the % of vets 
reporting 0 decreases from about 91% to 82%. It can also be seen that the number of veterinarians signing more 
export certificates per month has increased. 
 

 

Figure 4 Proportion of vets and the numbers of export certificates issued 
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Figure 5 Proportion of vets and the numbers of post mortems conducted 

Figure 5 shows that more than 50% of the veterinarians report doing at least one post mortem per month. It also 

shows that there are some veterinarians performing between 21 and 50 post-mortems every month.  

 

Figure 6 Proportion of vets and the numbers M, bovis tested 

Figure 6 and 7 shows that more veterinarians were involved in TB testing in the first half 2017 than any other period. 

It also shows that about 15% of the vets are involved in TB testing.  
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Figure 7 Proportion of vets and the numbers of M.avian tested 

 

Figure 8 Proportion of vets and the numbers of dog consultations conducted 

In Figure 8 it can be seen that the number of vets not doing any dog consultations decreases from about 70% to 33 
% in the last half of 2018. It also shows that more veterinarians are doing a larger number of dog consultations with 
28 % of them doing more than 50 in a month in the last half of 2018. 
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Figure 9 Proportion of vets and the numbers of cat consultations 

 

Figure 10 Proportion of vets and the numbers of dog sterilisations 

Figure 10 shows a similar pattern to figure 8 with the number of vets reporting 0 sterilisations decreasing from 
about 71% to about 34% and the number of vets doing more than 50 sterilisations increasing to 15% of all vets in 
the last half of 2018. 
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Figure 11 Proportion of vets and the numbers of cat sterilisations 

 

Figure 12 Proportion of vets and the numbers of dogs vaccinated for Rabies 

Figure 12 shows that only 15% of all vets do not vaccinate dogs for Rabies every month with at least 30% of the vets 
reporting that they vaccinated more than 50 dogs per month for the entire period. 
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Figure 13 Proportion of vets and the numbers of cats vaccinated for Rabies 

A CLOSE LOOK AT SOME INTERESTING THINGS 

 

The average number of export certificates per monthly report is analysed in more detail. From Figure 14 where that 
average number of export certificates issued per month is depicted with a single standard deviation it is possible to 
see that there is a large standard deviation in the average number of export certificates issued. Some of the vets 
issue a very high number of export certificates due to their job function and other vets issue only the occasional 
export certificate.  

 

Figure 14 Average number of certificates per report with one Std Dev 

In Figure 155 the average number of parvovirus cases per report for Gauteng, Western Cape and Mpumalanga is 
portrayed. In the graph is appears as if the there is a single peak per year in the Western Cape and Gauteng but 
that there are two peaks per year in Mpumalanga. This will need further study. It is also possible to see that there 
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is a sudden drop in the number of cases per person in December. It is suspected that this is a false representation, 
as the vets must take all their remaining leave before the year ends and therefore have less opportunity to see 
cases in the month. 
 

 

Figure 15 The average number of parvovirus cases reported per month in the Provinces of Gauteng, Mpumalanga 
and Western Cape 

Figure 16 shows the average number of distemper cases per report for Gauteng, Mpumalanga and Western Cape. 
From the graph it is possible to see that there may have been a few outbreaks of distemper in the Western Cape. 
It is also possible that the number of distemper cases per report is dropping slowly. The trend line for all 3 provinces 
are decreasing. This should be investigated further. There appears to be very little seasonality in this disease when 
compared to Parvo.  
 
It is important to note that most of the CCS vets do not have very specific diagnostics available and the clinical signs 
for Parvo and Distember may be confused in some cases. 
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Figure 16 The average number of Distemper cases per report from Gauteng, Mpumalanga and Western Cape with 
a trend line for Mpumalanga 

Involvement in controlling of controlled diseases 

Table 5 % of vets that indicated they were involved in controlling a disease 

Controlled disease Total 2016 2017 2018 

Rabies 8.04 12.31 6.57 7.7 

Brucellosis (in all animal species) 6.83 7.99 7.85 5.36 

Lumpy skin disease 4.72 2.83 5.35 4.95 

Tuberculosis (in all animal species) 2.72 2.66 3.57 1.93 

Notifiable avian influenza (NAI) 2.2 0.17 4.28 1.03 

Sheep scab 2.14 3.16 2.14 1.72 

African horse sickness (AHS) 2.05 1.16 2.64 1.86 

Foot and mouth disease (FMD) 1.97 1.16 2.71 1.58 

Corridor / Buffalo disease (Theilerioses) 1.71 3.49 1.86 0.83 

African swine fever (ASF) 0.75 2 0.71 0.28 

 

This is a table of the % of the total responses for the year when the person reported that they were involved with 
the control of the disease. There were other disease where people were involved. The level of involvement reported 
ranged from sampling for surveillance to slaughter as part of control.  
 
SOME QUOTES FROM THE VETS REPORTS FOR RABIES CONTROL ARE AS FOLLOWS: 
 
EC July 2016 - A puppy estimated to be 5-7 weeks old was confirmed to have rabies. The outbreak was traced back 
to another puppy from the same litter that had died with similar symptoms. Human contacts were treated by the 
local hospital and a blanket vaccination program was executed by the AHTs 
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GP July 2016 - Rabies outbreak … area, have been involved in Euthanizing rabid animals: cattle and dogs. Massive 
vaccinations campaigns with more than 5000 dogs vaccinated during the month of July,  awaiting bait vaccine for 
Jackal. Submitting of carcasses and handling of quarantine and 2 human bites from positive animals.  
 
KZN July 2016 - An outbreak of Rabies occurred in a one of the sub-districts of the … District Municipality. Three 
confirmed cases of canine rabies was diagnosed within the period of a month. An intensive vaccination programme 
was initiated with all members of the State Vet Office collaborating as a team to cover a wide area as possible in a 
short period of time. Serum samples were also collected from a representative sample of dogs to monitor rabies 
antibody levels, impediments to an immune response to the disease and the reach of the vaccine coverage. 
LP July 2016-  I was also involved in the identification and handling of a dog that tested positive for rabies virus. 
MP July 2016 - I am coordinating a mass, ongoing rabies vaccination campaign. 
 
NW July 2016 - We have had a Rabies outbreak in the …. Multiple animal samples have been submitted and 
confirmed positive over the past 2 months. This includes multiple sheep, 2 cattle and 6 dogs. Rabies vaccinations 
were given to all the animals in and around these positive confirmed areas and a vaccination campaign was 
organized where 206 dogs and were vaccinated. 
 
FS June 2017 - We had one positive rabies case in a cow on a nearby farm. So we vaccinated all the animals on the 
farm and all the cattle in the herd that the positive animal was in. This included : 27 cows, 30 dogs, and 7 horses. 
As well as 6 people who came in contact with the cow were given Post- exposure Prophylaxis. Rabies dog tested 
positive and had to go and euthanize 28 dogs because owners did not vaccinate any of their 28 other dogs. 
WC Oct 2017 1 Cat with suspected Rabies euthanized and send for testing at …- Tested negative 
 

SOME QUOTES FROM THE VETS REPORTS FOR BRUCELLOSIS CONTROL ARE: 

 

EC Jun 2017 - After a cow was tested positive on Brucellosis during screening. The whole village's cow were bled 
and ear tags were applied for identification. Results are still pending. 
 
FS Jul 2017 - I have been involved in a S19 campaign for the control of Bovine brucellosis, in July we vaccinated 232 
heifers between the ages of 4-8months.I have also been doing a lot of sampling for bovine brucellosis, in July we 
bled 850 cattle. This disease is very prevalent in this area and for this reason it is important that we keep testing 
and quarantining positive herds. 
 
GP Mar 2018 - Took blood sample of a cattle that aborted to check for brucella  
 
KZN Mar 2018  - CA and TB: My involvement with these diseases is not directly through testing but providing 
declarations to the Dairy farmers in my area who meet the criteria for a declaration free of either TB or CA.  I also 
monitor CA results on a monthly basis from all the herds in the district and organise for suspicious herds to be Bled 
and tested for CA  
 
LM Sept 2018 - We received positive results on one of the communal farms as a state vet in the area I went back to 
the community to have awareness and blend the cows again so that we can find the positive cow. Still waiting for 
the results to move forward.  
 
MP Aug 2018 - The permanent state vet left and I took over this case.  A beef herd reported 3 cases of abortions 
and after positive RBT'S (done by the state vet) the case was handed over.  The whole herd was tested and 
numerous animals reacted on RBT'S.  CFT'S were done and 35 animals confirmed to be positive. 
 
MP Aug 2016 This month I was part of a massive farmers' day at a private vet in town.  It was basically a day to get 
all our farmers up to speed with CA in cattle! Many questions have been asked and many, many farmers called me, 
wanting to bleed their herds again (after being ignorant for various times),  so many new clients came on board 
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that we as a office spend most of our time on CA testing!  Many face-to-face extension sessions took place and I 
am glad to see the community active and aware! 
 
NC Sept 2016 Test cattle herds for Bovine Brucellosis and consult with farmers of positive herds regarding the way 
forward. I launched a project in the … where we tested 2700 cattle in a week.  The project was well received by the 
farmers and we have had queries as to more projects in other areas.  
 
NC Oct 2016 - I currently have 14 farms under quarantine for Bovine Brucellosis. 
 
WC Aug 2017 - Sampling of Brucella positive dairy farm in … 

ONGOING AND SPECIFIC ISSUES 

 
The monthly report includes two questions about new and ongoing issues. The responses were analysed. Responses 
with the any of the following were recorded: Language barrier, lack of transport, lack of vaccines, lack of medication, 
lack of resources eg. Electricity/water/equipment/cleaning material/consumable supplies or internet, and safety 
concerns. Dr Melissa Oettlè did this data classification. 
The responses are presented as % of monthly responses. 

 

Figure 17 The % of monthly reports that indicate a language barrier is an issue 

 

Figure 18 The % of monthly reports that indicate a lack of transport  is an issue 
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Figure 19 The % of monthly reports that indicate a lack of vaccines is an issue. 

 

Figure 20 The % of monthly reports that indicate a lack in basic resources is an issue 

  

 

Figure 21 The % of monthly reports that indicate a lack of medication is an issue 
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Figure 22 The % of monthly reports that indicate safety is an concern 

DISCUSSION AND CONCLUSION 

 
Form the above it can be seen that the monthly reporting provides valuable date in terms of the performance of 
the veterinarian. It can be seen that the veterinarians are contributing to the improvement of the animal health 
and welfare status of South Africa. The veterinarian are aiding in international trade with increase in the number 
of export certificates issued. 
 
The value of this data and the information contained within the data is a valuable tool that warrants further study. 

REFERENCES 

Department of Agriculture Forestery and Fisheries (DAFF). 2017. Annual Veterinary Community Service Report-
2016. January 20(1). 
 

DATA 

Table 6 Time estimates of activities 

Type of activity Activity Estimated 
Time in min 

Production Controlled 
Vaccination 

Foot and mouth disease (FMD) 5 

Production Controlled 
Vaccination 

S19 5 

Production Controlled 
Vaccination 

RB51 5 

Production Controlled 
Vaccination 

Anthrax 5 

Production Controlled 
Vaccination 

Rabies (Not inculding dogs and cats) 5 

Production Controlled 
Vaccination 

Newcastle disease (NCD) 5 

Production Controlled 
Vaccination 

Rift valley fever (RVF) 5 

Production Controlled 
Vaccination 

Lumpy skin disease (LSD) 5 
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Production Controlled 
Vaccination 

Blue tongue (BT) 5 

Production Controlled 
Vaccination 

African horse sickness (AHS) 5 

Production Controlled 
Vaccination 

Botulism 5 

Production Vaccination Clostridium Spp. (Black quarter) 5 

Production Vaccination Bovine ephemeral fever (3 day stiff sickness) 5 

Production Vaccination Pulpy kidney 5 

Import Export export certificates (Health Certificates) 
issued 

15 

Import Export movement certificates issued (Internal 
movement permits for products) 

15 

Import Export export consignments inspected 120 

Import Export audit reports reviewed for ZA registration 120 

Import Export facilities inspected /audited 540 

Import Export establishment audit reports written 190 

Import Export  follow-up reports on audits 190 

Sampling Brucella bovis (Contagious abortion) 10 

Sampling Rabies 60 

Sampling Avian influenza 10 

Sampling Foot and mouth disease (FMD) 10 

Sampling Corridor disease 10 

Sampling African horse sickness (AHS) 10 

Sampling Newcastle disease (NCD) 10 

Sampling Brucella melitensis 10 

Sampling Sheep scab 10 

Sampling Other Brucella spp. 10 

Sampling Anthrax 10 

Sampling Mycobacterium spp (Culture and isolation) 10 

Sampling Bluetongue (BT) 10 

Sampling African swine fever (ASF) 10 

Sampling Rift Valley fever (RVF) 10 

Sampling Dourine 10 

Sampling Johne’s disease 10 

Sampling Classical swine fever (CSF) 10 

Sampling Porcine reproductive and respiratory 
syndrome (PRRS) 

10 

VPH ante-mortem inspections performed 
(animals inspected per month) 

2 

VPH detained carcasses inspected 60 

VPH major and critical non-compliances identified 60 

VPH corrective actions planned or achieved on 
identified major and critical non-compliances 

60 

VPH condemnation certificates issued 30 

VPH abattoir audits/ HAS performed / inspections 420 

VPH Illegal slaughter reports investigated 420 
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Companion Controlled 
Vaccination 

Rabies dogs 15 

Companion Vaccination DHPPi (5 in 1) 15 

Companion Controlled 
Vaccination 

Rabies cats 15 

Companion Vaccination FVRCP (3 in 1) 15 

Companion Controlled 
Vaccination 

Leptospirosis 15 

Companion Vaccination Kennel cough 15 

Companion Vaccination FeLv 15 

Small Animal PAHC Dog medical cases seen in consults or in-
hospital cases (Excluding vaccinations) 

20 

Small Animal PAHC Dog surgical sterilisations 60 

Small Animal PAHC Dog other surgical cases 60 

Small Animal PAHC Cat medical cases seen in consults or in-
hospital cases 

20 

Small Animal PAHC Cat surgical sterilisations 50 

Small Animal PAHC Cat other surgical cases 60 

Small Animal PAHC Dogs or cats treated for internal parasites 5 

Small Animal PAHC Dogs and cats treated for external prasites 5 

Small Animal PAHC Number of euthanasias (cat and dog) 10 

Large animal PAHC Number of euthanasias for animals other 
than dogs and cats 

20 

Large animal PAHC Cattle medical cases seen 40 

Large animal PAHC Cattle surgical cases done 60 

Large animal PAHC Small ruminant medical cases seen 40 

Large animal PAHC Small ruminant surgical cases done 60 

Large animal PAHC Equine medical cases seen 60 

Large animal PAHC Equine surgical cases done 60 

Large animal PAHC Porcine medical cases seen 40 

Large animal PAHC Porcine surgical cases done 60 

Wild Life Animals darted 60 

Wild Life Wildlife medical and surgical cases handled 60 

Small Animal PAHC Vaccination campaigns organised or 
attended 

360 

Small Animal PAHC Sterilisation campaigns organised or 
attended 

360 

Other Meetings attended (in your official capacity) 360 

Education Training given 1080 

Education Training attended 360 

Education Community engagement activities: Schools 360 

Education Community engagement activities: Individual 
farmers 

60 

Education Community engagement activities: Farmer 
groups (i.e. farmer days) 

360 

Education Community engagement activities: Other 60 
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Education Number of client info sheets developed / 
reviewed 

120 

Other Number of other reports written 120 

 
 

2016 
  

2017 
   

2018 
   

 
Qtr2 Qtr3 Qtr4 Qtr1 Qtr2 Qtr3 Qtr4 Qtr1 Qtr2 Qtr3 Qtr4 

Report 
average 

37.25 12.69 33.97 24.51 25.04 29.62 20.60 17.83 26.70 29.06 38.38 

Standard 
Dev 

22.27 11.95 30.19 25.50 42.01 42.83 34.56 20.69 33.66 30.16 35.66 

number of 
reports >0 

8 18 14 20 28 26 31 29 28 31 24 

Figure 23 Export certificate average per report with Std dev and number of reports >1 

MONTHLY REPORT TEMPLATE 
 
This is the monthly report needed for DAFF. 
 
Please only enter numbers for actions you have done yourself.  If there were 2 or more CCS vets involved in one 
case only the lead vet should report on that case. 
 
If it is part of a larger project please mention your involvement in the narrative questions but please try and avoid 
duplication in the numbers questions 
 
There are 36 questions in this survey. 
 

INTRODUCTION QUESTIONS 

 

Please select the activities that you have done in the past month 

Please choose all that apply: 

•  Primary animal health care (PAHC) 

•  Veterinary public health (VPH) 

•  Import/ export control 

•  Laboratory 

•  General state veterinary work 

•  Wildlife 

Please indicate yes or no for the following questions 
 

Yes Uncertain No 

Have you worked with/ vaccinated dogs and cats during the last month? 
   

Have you worked with production animals or equines during the last month? 
   

Have you worked with wildlife or other animals during the last month? 
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Yes Uncertain No 

Have you vaccinated for any controlled diseases (production animals and equines) 
during the last month? 

   

Have you vaccinated for non-controlled diseases (production animals and equine) 
during the last month? 

   

 

VPH 

Please provide the amount for the following: 

• Number of ante-mortem inspections performed (Number of animals inspected per month) 

• Number of detained carcasses inspected 

• Number of condemnation certificates issued 

• Number of major and critical non-compliances identified 

• Number of corrective actions planned or achieved on identified major and critical non-compliances 

• Number of abattoir audits/ HASS performed / inspections 

• Illegal slaughter reports investigated 

Please supply a list of the main reasons for carcass condemnations at the abattoir 

Please write your answer here: 

Import/ Export Control 

Please provide the amount for the following: 

Please write your answer(s) here: 

• Number of export certificates (Health Certificates) issued 

• Number of movement certificates issued (Internal movement permits for products) 

• Number of facilities inspected /audited 

• Number of establishment audit reports written 

• Number of follow-up reports on audits 

• Number of export consignments inspected 

• Number of audit reports reviewed for ZA registration 

Vaccinations 

Please enter the number of vaccinations given to production animals or equines for the following controlled and 

notifiable diseases: 

Please write your answer(s) here: 

• Foot and mouth disease (FMD) 

• S19 

• RB51 

• Anthrax 

• Rabies (Not inculding dogs and cats) 

• Newcastle disease (NCD) 

• Johne’s disease 

• Rift valley fever (RVF) 

• Lumpy skin disease (LSD) 
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• Blue tongue (BT) 

• African horse sickness (AHS) 

Rabies given to dogs and cats is recorded separately  

 

Please enter the number of vaccinations given to production animals and equines for the following non- controlled 

diseases: 

Please write your answer(s) here: 

• Clostridium Spp. (Black quarter) 

• Botulism 

• Bovine ephemeral fever (3 day stiff sickness) 

• Pulpy kidney 

Samples collected and tests done 

This group of questions is for the number of samples collected and the number of test done on farm or in a 

laboratory.  

Please provide the following amounts for the last month 

 Please write your answer(s) here: 

• Number of post-mortems preformed (all species) 

• Number of post-mortem reports written 

• Number of intradermal TB tests for Mycobacterium bovis preformed 

• Number of intradermal TB tests for Mycobacterium avian spp preformed 

Please state the number of samples collected for testing each of the following: 

Please write your answer(s) here: 

• African horse sickness (AHS) 

• African swine fever (ASF) 

• Anthrax 

• Avian influenza 

• Bluetongue (BT) 

• Brucella abortus (Contagious abortion) 

• Brucella melitensis 

• Other Brucella spp. 

• Classical swine fever (CSF) 

• Corridor disease 

• Dourine 

• Foot and mouth disease (FMD) 

• Johne’s disease 

• Mycobacterium spp (Culture and isolation) 

• Newcastle disease (NCD) 

• Porcine reproductive and respiratory syndrome (PRRS) 

• Rabies 

• Rift Valley fever (RVF) 

• Sheep scab 

• Smears examined (This includes cytology, blood smears and smears sumbmitted for special staining) 
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Please state the number of tests done or analysed in the laboratory: 

Please write your answer(s) here: 

• African horse sickness (AHS) 

• African swine fever (ASF) tests 

• Anthrax 

• Avian influenza 

• Bacterial cultures/isolations 

• BHV-1 (IBR) 

• Bluetongue 

• Bovine ephemeral fever 

• Bovine viral diarrhoea 

• Brucella bovis (Contagious abortion) 

• Brucella melitensis 

• Other Brucella spp. 

• Chlamydophila 

• Classical swine fever (CSF) 

• Corridor disease 

• Dourine 

• Enzootic bovine leukemia 

• Equine encephalosis 

• Equine herpes virus 

• Foot and mouth disease (FMD) 

• Infectious bronchitis 

• Infectious bursal disease 

• Infectious salmon anaemia 

• Johne’s disease 

• Koi herpes virus 

• Leptospirosis 

• Lumpy skin disease 

• Malignant catarrhal fever 

• Mycobacterium spp (Culture) 

• Mycoplasma 

• Neosporosis 

• Newcastle disease (NCD) 

• Porcine reproductive and respiratory syndrome (PRRS) 

• Rift valley fever (RVF) 

• Sheep scab 

• Smears examined 

• Theileria 

• Viral nervous necrosis virus 

• Wesselbrons 

• West nile virus 

Please give the number of tests done for brucellosis spp. 

Please write your answer(s) here: 

• Rose Bengal test (RBT) 
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• Complement fixation test (CFT) 

• Milk ring test (MRT) 

• Bacterial culture and biochemical identification 

• Elisa test 

Animal health/ state veterinary work 

Please enter numbers for the following questions: 

Please write your answer(s) here: 

• Number of herd health visits to farms 

• Number of pregnancy diagnosis performed for cattle 

• Number of pregnancy diagnosis performed for sheep and goats 

• Number of pregnancy diagnosis performed for horses 

• Breeding soundness examination and report done for cattle 

• Breeding soundness examination and report done for sheep and goats 

• Breeding soundness examination and report done for horses 

• Dip tank activities attended 

• Roadblocks attended 

• Branding / tattooing 

• Movement permits issued / health certificates for live animals (Movements within South Africa) 

Outbreak control 

Have you been involved in diagnosing and/or controlling outbreaks for any of the following controlled diseases? 

(Please select the applicable diseases) 

Please choose all that apply: 

•  African swine fever (ASF) 

•  African horse sickness (AHS) 

•  Anthrax 

•  Aujeszky’s disease 

•  Bacterial kidney disease (in fish) 

•  Bovine contagious pleuropneumonia (CBPP) 

•  Bovine spongiform encephalopathy (BSE) 

•  Brucellosis (in all animal species) 

•  Classical swine fever (CSF) 

•  Contagious equine metritis (CEM) 

•  Contagious haematopoetic necrosis (in fish) 

•  Contagious pancreatic necrosis (in fish) 

•  Corridor / Buffalo disease (Theilerioses) 

•  Dourine 

•  East coast fever 

•  Equine infectious anaemia (EIA) 

•  Equine viral arteritis (EVA) 

•  Foot and mouth disease (FMD) 

•  Glanders 

•  Haemorrhagic septicaemia (in fish) 

•  Johne’s disease (in sheep, cattle and goats) 

•  Nagana (Trypanosomiasis) 
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•  Newcastle disease 

•  Notifiable avian influenza (NAI) 

•  Psittacosis 

•  Rabies 

•  Rinderpest 

•  Salmonella enteritidis 

•  Salmonella gallinarum (Fowl typhoid) 

•  Salmonella pullorum (Bacillary white diarrhoea) 

•  Scrapie 

•  Sheep scab 

•  Any skin condition in sheep showing crusts & itching 

•  Swine vesicular disease 

•  Tuberculosis (in all animal species) 

•  Any other disease not presently in South Africa can be declared a controlled disease 

Have you been involved in the diagnosis and/or control of any notifiable diseases? (please select the 

applicable disease) 

  

Please choose all that apply: 

•  Bovine malignant catarrhal fever (Snotsiekte) 

•  Blue tongue 

•  Lumpy skin disease 

•  Rift valley fever 

•  Strangles 

•  Swine erysipelas 

Please provide details of your involvement in the control of controlled or notifiable diseases: 

Please write your answer here: 

Primary animal health care 

Please enter the number of dogs and cats vaccinated in the last month  

Please write your answer(s) here: 

• DHPPi (5 in 1) 

• Rabies dogs 

• Leptospirosis 

• Kennel cough 

• Rabies cats 

• FVRCP (3 in 1) 

• FeLv 

Provide numbers for the following 

Please write your answer(s) here: 

• Dog medical cases seen in consults or in-hospital cases (Excluding vaccinations) 

• Dog Parvo virus seen 

• Dog Distemper cases seen 
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• Dog surgical sterilisations 

• Dog other surgical cases 

• Cat medical cases seen in consults or in-hospital cases 

• Cat surgical sterilisations 

• Cat other surgical cases 

• Dogs or cats treated for internal parasites 

• Dogs and cats treated for external prasites 

• Number of euthanasias (cat and dog) 

• Out of the euthanasias performed, how many of the animals were adoptable and euthanized due to space 

or resource constraints? 

• Number of euthanasias for animals other than dogs and cats 

• Cattle medical cases seen 

• Cattle surgical cases done 

• Small ruminant medical cases seen 

• Small ruminant surgical cases done 

• Equine medical cases seen 

• Equine surgical cases done 

• Porcine medical cases seen 

• Porcine surgical cases done 

Wildlife or exotics 

Please provide the amounts for the following. 

Please write your answer(s) here: 

• Animals darted 

• Medical and surgical cases handled 

Please specify species you worked with and provide some details of the cases. 

Please write your answer here: 

Other activities 

Please provide the amounts for the following. 

 Please write your answer(s) here: 

• Vaccination campaigns organised or attended 

• Sterilisation campaigns organised or attended 

• Meetings attended (in your official capacity) 

• Training given 

• Training attended 

• Community engagement activities: Schools 

• Community engagement activities: Individual farmers 

• Community engagement activities: Farmer groups (i.e. farmer days) 

• Community engagement activities: Other 

• Number of client info sheets developed / reviewed 

• Number of other reports written 

Client information sheets are documents that are created that can be used more than once.  
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Please provide details of the vaccination campaigns organised or attended 

Please write your answer here: 

Location, species, organisations involved and your personal participation   

Please provide details of the sterilisation campaigns organised or attended 

Please write your answer here: 

Location, species, organisation involved and your personal participation 

Please provide details of the meetings you attended 

Please write your answer here: 

Purpose, organisations involved and outcome of meeting 

Please provide details of the training given 

Please write your answer here: 

Topic/subject, materials used, organisations involved, to whom was the training given and for what reason  

Please provide details of the training you attended 

Please write your answer here: 

Topic/subject, presented by/organisations involved 

Please provide details for the school community engagement activities 

Please write your answer here: 

Location, name of school, age of learners, materials used, topic of discussion/presentation 

Please provide details of the community engagement activities with individual farmer 

Please write your answer here: 

Location, topic 

Please provide details of the community engagement activities with farmer groups 

Please write your answer here: 

Location, topic, materials used, organisations invovled and your personal participation 

Please provide details of other community engagement activities 

Please write your answer here: 

Location, topic/subject, materials used, organisations involved and your personal involvement 

Please provide details of the client information sheets or policies developed  or reviewed 

Please write your answer here: 

Topic, status (ie published; ongoing research) 

Please provide details of other reports written 

(Not including PM, audit, HASS and other reports previously captured) 

Please write your answer here: 

Topic, reason, organisations involved  
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Leave 

If you took leave this month, please provide the number of working days taken 

 Please write your answer(s) here: 

• Annual leave 

• Sick leave 

• Special leave 

Narrative Report 

Overview by CCS Veterinarian 

Please write your answer here: 

Summary of all your activities in narrrative form for example: There was an outbreak of lumpy skin disease in 

Almansdrift, 64 cases were attended to and all were resolved. 

Specific new challenges and responses 

Please write your answer here: 

Summary of all the challenges that you are facing as well as the recomendations you have to correct the challenges 

Issues requiring ongoing attention 

Please write your answer here: 

Please attach any relevant pictures, information sheets, school presentations or any other finalised documents and 

procedures you have developed. 

 Please upload at most 20 files 

Kindly attach the aforementioned documents along with the survey 

 
Thank you for completing this survey. 
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NEXGARD AND FRONTLINE PLUS – UPDATE 
Hein Hesse 

 

Boehringer Ingelheim is a leader in providing parasite control in animals with strong focus on pet parasiticides with 

the Frontline and Nexgard ranges. 

The Frontline range of products has become very well-known ecto-parasiticides over the last 2 decades not only 

locally, but also globally. When launched it was the first topical option with month long persistency and transformed 

the way external parasites were controlled in pets and subsequently literally millions of doses were sold and used 

due to its popularity. 

Now, 20 odd years later many new products have become available offering other application methods and benefits 

which logically leads to the question if the Frontline range of products still have a place and are they still effective? 

In light of the high priority placed on satisfying consumer expectation it is important to provide context and 

assurance in positioning such a mature product range. 

Nexgard has been launched globally 5 years ago and its ease of application and compliance, plus palatability has 

made it a leading monthly oral ecto-parasiticide globally. New claims and formulations to follow will broaden the 

application and excel its popularity providing control of the widest range of parasites in dogs possible. 
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ELEPHANT TRANSLOCATION AS A TOOL TO DEAL WITH ELEPHANT 

MANAGEMENT 
Markus Hofmeyr 

 

Elephants remain a controversial and charismatic species wherever they occur – they are ecosystem drivers, iconic 

wildlife species and in many rural areas of Africa a species that competes for space, water and food with people 

and their livestock where they co-exist. Their populations are decreasing dramatically throughout their range with 

a few exceptions (mainly southern Africa). 

Elephants have been captured and domesticated for more than 5000 years in the Indian subcontinent. Elephant 

translocations have been an age old activity starting in Egyptian and Roman times - mainly as war, work or domestic 

animals. Translocations of elephant for biological reasons have only been on-going since the 20th century and were 

pioneered in Kenya, Zimbabwe and South Africa. The first large scale translocation and re-introductions of elephant 

took place in South Africa from the 1980’s onwards when young animals (< 2m at the shoulder) were live captured 

during the culling operations and then moved to established and new fenced reserves within South Africa (national, 

provincial and private reserves). Lessons learnt from these orphaned elephant translocations were steep and 

adaptation to translocation techniques had to be made to deal with some of the abnormal outcomes associated 

with these translocations. These initial translocations resulted in aberrant behavioural development by these young 

elephant that grew up without any adult elephant guidance – a critical component of elephant social structure and 

development and required for their normal functioning as a keystone species. 

In the early 1990’s Clem Coetzee and his team from Zimbabwe managed to pioneer the capture and translocation 

of entire family units and large scale translocations from Gonarezhou NP to reserves in Zimbabwe and South Africa 

took place. The Zimbabwe team came to the Kruger National Park in 1993 to show the teams there how to capture 

family groups and the SANParks team mechanised the process and built equipment to move family groups and soon 

adult bulls to adjust to the lessons learnt from the flawed young orphaned elephant translocations. This set the 

scene for rapid movement and re-introductions of elephants throughout South Africa into fenced national, 

provincial and private reserves. The translocation biases were towards adult females and their calves resulting 

initially in rapid population growth (well above natural growth rates due to the female sex bias in translocated 

animals). These populations have all grown and already in 2005 (ref 3) there was evidence that in South Africa there 

was limited scope for more translocations and space for the burgeoning elephant numbers (currently exceeding 

3000 animals outside of the Kruger National Park in South Africa). 

 In more recent years elephant translocations have been conducted in large numbers in or to other African countries 

including Kenya & Malawi (in country) and South Africa to Mozambique. These initiatives have been made possible 

by private sector. These modern engineered equipment facilitate economically and efficient movement to the 

required capture sites and areas of poor access. 

The common theme, however, is that wherever elephants are moved to they have to be contained in well fenced 

reserves with finite space and use ratio. Without other management interventions (like contraception) these 

populations grow quickly to impact on their new homes.  

There is no doubt that elephants need to be translocated as part of a sweet of interventions to manage their 

populations but it is one tool that needs to be carefully considered as they very quickly impact on areas they are 

introduced to – especially where they are confined. 
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The solution to elephant population management will be different in different areas, depending if there are open 

connected landscapes, fenced reserves or confined spaces due to limited habitat in human landscapes (becoming 

the norm throughout Africa). 

Mimicking natural processes and allowing larger landscapes to be connected with wildlife corridors (managing 

water sources, wildlife friendly corridors and progressive landscape planning at a local, regional and international 

cross boundary level) remains the most plausible solution to ensuring that elephants can persist in their natural 

habitat and can play out their ecological roles. In fenced or isolated confined populations selected translocations, 

contraception and even lethal management interventions will all have to be part of the tool box to ensure habitat 

and elephant persistence. 

The management of elephants will remain controversial and conflicted due to the unique status they have with 

people – ranging from being “people with trunks” to villains in landscapes where poor communities face the brunt 

of human– elephant conflict – it is truly a wicked problem! 

REFERENCES: 

1. Scholes, R.J. & Mennell, K. (Ed). 2008. Elephant management: a scientific assessment for South Africa. 
Wits University Press, pp. 655. 
2. South Africa Elephant Research Strategy - 2014-2024 - Prepared by Department of Environmental 
Affairs and South African National Parks 
3. Rob Slotow, Marion E. Garai, Brian Reilly, Bruce Page and Richard D. Carr; South African Journal of 
Wildlife Research; Volume 35, Issue 1, Apr 2005, p. 23 - 32 
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CLINICAL PATHOLOGY TESTING IN GASTRO-INTESTINAL DISEASE OF DOGS 
AND CATS 

Emma Hooijberg BVSc PhD DipECVCP 
Department of Companion Animal Clinical Studies 

Faculty of Veterinary Science 
University of Pretoria, South Africa 

emma.hooijberg@up.ac.za 
+27 12 529 8445 

 
1. INTRODUCTION 

 
Diseases presenting with clinical signs relating to the gastrointestinal tract (GIT) may have a primary GIT origin 

(mucosal or lumenal disease), or may result from pathologies involving the pancreas, liver, lymphatic or endocrine 

systems. Clinical pathology plays an important role in the work-up of these syndromes in dogs and cats. 

 

 
 

Malassimilation syndromes, which include any disease affecting the ability of the GIT to incorporate nutrients into 
the body, are divided in malabsorption and maldigestion syndromes. 

 
Diseases causing maldigestion (i.e. in the lumen of the GIT): 
- exocrine pancreatic insufficiency (EPI) 
- small intestinal dysbiosis (SID) 
- fat maldigestion 

 
Diseases causing malabsorption (i.e. mucosal/ post-mucosal): 
- inflammatory bowel disease (IBD) 
- infectious disease 
- neoplasia 

mailto:emma.hooijberg@up.ac.za
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- dietary sensitivity 
- villous atrophy 
- brush border enzyme deficiency 
- lymphangiectasia 
- portal hypertension 

 
Pancreatitis and endocrine diseases (hypoadrenocorticism and hyperthyroidism) may also affecting the GIT. 

 
2. ROUTINE CLINICAL PATHOLOGY TESTING IN GIT DISEASE 

 
A complete blood count may reveal anaemia, in the case of a chronic inflammatory disease, or if there is intestinal 
blood loss. An inflammatory leukogram may reflect marked inflammation of the GIT or pancreas. 

 
Routine clinical chemistry testing for GIT disease should include: 
-  total protein, albumin and globulin: protein metabolism, protein-losing enteropathy (PLE), inflammation 

- lipase: pancreatitis 

- ALT, AST, bilirubin, cholesterol: hepatobiliary disease 

- Calcium and phosphorus: mineral metabolism, kidney disease 

 
Additional tests, which should be selected based on changes in the initial chemistry panel or specific clinical signs, 
include: 
- bile acids and ammonia: hepatic insufficiency 

- cortisol, sodium and potassium: hypoadrenocorticism 

- T4: feline hyperthyroidism 

- C-reactive protein: IBD 

- trypsin-like immunoreactivity (TLI): EPI 

- cobalamin and folate: malassimilation 

- spec fPLI or cPLI: pancreatitis 

- cytological examination of ascitic fluid, pancreas or intestinal masses is also useful 

- biopsy and histopathology 

 
These proceedings will focus on the diagnostic usefulness of TLI, cobalamin, folate and albumin in the work-up of 
GIT disease in dogs and cats. 

 
3. TRYPSIN-LIKE IMMUNOREACTIVITY (TLI) 

 
Exocrine pancreatic insufficiency occurs when >85-90% of pancreatic functional reserve is lost. In dogs, the 
underlying pathogenesis is pancreatic atrophy; GSDs and Rough Collies are predisposed. Dogs present with weight 
loss, voluminous stools and steatorrhea. Canine TLI is the test of choice, as it is easily available and has a high 
diagnostic accuracy, with both excellent specificity and sensitivity.  
 
The only commercially available assay is the Siemens Immulite 2000 cTLI test. The TLI reference interval for this 
assay in our lab is 9.6-31.2 ng/mL. Dogs with TLI 2.5 < ng/mL have EPI. A result between 2.5-9.6 ng/mL is in the 
“grey zone”  - the value could be normal for the patient or could represent subclinical EPI. The recommendation is 
to repeat the test 1 month later. 
 
cTLI is run by the Clinical Pathology Laboratory at the Onderstepoort Veterinary Academic Hospital on Mondays, 
Wednesday and Fridays. Turnaround time 4- 30 hours, depending on when the sample is received. 
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EPI in cats is usually secondary to chronic pancreatitis. Feline TLI is unfortunately not widely available – to my 
knowledge the only existing assay is a radioimmunoassay developed and offered by Texas A&M Gastrointestinal 
Laboratory. This test can be requested in SA though commercial veterinary labs, with a turnaround time of up to 
20 days. A result of <8.0 ng/mL is specific for EPI. 
 
Sample material (dogs and cats): Serum, patient fasted for 8-12 hours. 
 
4. ALBUMIN 

 
Hypoalbuminaemia may be present in any disease causing a PLE. These include IBD, lymphangiectasia, familial PLE 
in soft-coated Wheaten terriers, ulcerative colitis in Boxers, and GIT neoplasia. In patients with GIT disease and 
hypoalbuminaemia, hepatic insufficiency, protein-losing nephropathy and acute inflammation should be ruled out 
before making a diagnosis of PLE. 
 
Hypoalbuminaemia is a significant negative prognostic indicator and risk factor in IBD; dogs with albumin 
concentrations < 20 g/L have a high risk of non-survival (odds ratio 11.4) and tend to have concurrent ascites with 
a low protein transudate. These patients benefit from cyclosporine therapy (additional to prednisolone, dietary 
modification). 
 
PLE is rare in cats, and the finding of hypoalbuminaemia in a cat with intestinal disease should prompt a suspicion 
of concurrent pancreatitis (low albumin in acute pancreatitis is due to its roles as a negative acute phase protein in 
inflammation).  
 
5. COBALAMIN (VITAMIN B12) 

 
The process of cobalamin absorption from the intestine is rather complicated, as shown below: 
 

 
 
Requirements: 
- Stomach must produce R protein and provide an acid environment 

- Pancreas must produce proteases to remove R protein, species-specific intrinsic factor (IF), HCO3 to neutralize 

the pH and promote IF binding 

- No overgrowth of anaerobes 

- Healthy distal small intestine/ ileal wall with cobalamin receptors 
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It is not surprising then that cobalamin deficiency is present in many GIT diseases, primarily EPI, SID and distal small 
intestinal disease. There are also congenital disorders of receptor function. Cobalamin should be measured in all 
dogs and cats with chronic GIT disease. Up to 73% of dogs and up to 40% of cats will have low serum cobalamin 
levels. Hypocobalaminaemia is also seen in cats with hepatic lipidosis. Clinical signs are subtle and include poor 
response to treatment for the primary GIT disease, lethargy and inappetence. Neurological signs may be present in 
severe cases. 
 
Hypocobalaminaemia is a negative prognostic factor, and dogs with cobalamin < 150 pmol/L have an odds ratio of 
9.5 for non-survival, compared to dogs with normal cobalamin levels. Hypocobalaminaemia is often associated with 
hypoalbuminaemia.  
 
Hypocobalaminaemia therefore reflects chronic malabsorption. Supplementation of cobalamin improves clinical 
signs, response to other therapies, and utilization of folate. It also stimulates appetite in cats.  Cobalamin should be 
supplemented alongside bovine/ porcine enzyme extracts in EPI, as intrinsic factor is species specific. 
Supplementation is recommended when serum cobalamin is <300 pmol/L. Dosages for parenteral supplementation 
are: 

Dogs: 250-1200 g per dog s/c 1x weekly for 4-6 weeks, then 1 x every 2 weeks for 4-6 weeks, then monthly. 

Cats: 250 g per cat s/c 1x weekly for 6 weeks, then every 1-2 months 
 
A cobalamin assay is run by the Clinical Pathology Laboratory at the Onderstepoort Veterinary Academic Hospital 
on Mondays, Wednesday and Fridays. Turnaround time 4- 30 hours, depending on when the sample is received and 
can be requested via most commercial veterinary  labs. Our reference intervals are dog: 200-646 pmol/L; cat: 206-
925 pmol/L. 
 
Sample material (dogs and cats): Serum, patient fasted for 8-12 hours. Avoid exposure to UV light. 
 
6. FOLATE 

 
Folate is sourced from the diet, but also produced by GIT bacteria. A jejunal brush border enzyme, folate 
deconjugase is needed to break down folate polyglutamate to folate monoglutamate which is then absorbed by 
folate carriers in the proximal small intestine. Folate (and cobalamin) are necessary for DNA and RNA synthesis and 
erythropoiesis.  
 
SID may result in increased folate levels, due to increased production by bacteria. SID may in turn be primary, or 
secondary to EPI and chronic GIT disorders. Increased folate is therefore generally considered to indicate upper 
small intestinal dysbiosis. Decreased folate indicates proximal small intestinal disease.  
 
Serum folate is offered by several “human” diagnostic labs and can be requested via most commercial veterinary  
labs.  
 

Sample material: Serum, kept at 4C for a maximum of 48 hours, otherwise freeze. 
 
7. A NOTE ON BIOPSIES 

 

Diagnosis of IBD from intestinal biopsy samples is highly dependent on the quality of the biopsy samples submitted. 

Histopathological examination is performed according to an internationally standardized system, which requires an 

adequate amount of tissue, with good tissue preservation. A WSAVA consensus statement (Washabau et al, see in 

list below) is freely available which has detailed guidelines as to how to take intestinal biopsies and how to handle 

these samples. Reading this document before taking these samples is highly recommended! 
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URINALYSIS: A POT OF GOLD 
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1. INDICATIONS 
 
A urinalysis is a quick, simple and inexpensive in-house test to perform. It can add valuable information to the 
diagnostic process. It is indicated in the following cases: 

• Routine screening of geriatric patients 

• Pre-anaesthetic screening 

• Pigmenturia 

• Polyuria/polydipsia 

• Dysuria, pollakiuria, stranguria 

• Where renal injury/ disease is suspected 

• Unexplained illness — if an animal is ill enough to warrant a full blood count and serum chemistry, a complete 
urinalysis is also required. 

 

2. EQUIPMENT 

 

• Refractometer: this should be calibrated weekly by placing a drop of distilled water on the plate, and 
checking that the SG is 1.000. If not, turn the calibration screw/ ring to adjust the reading to zero. 

• Sternheimer-Malbin (Sedistain) or new methylene blue stain: both of these stains tend to form precipitates 
as they age, which can obscure details and cause confusion with the sediment examination. These stains 
should be filtered (though filter paper) to remove these precipitates. 

• Microscope: Urine sediment is examined with the 10x or 40x objective (no oil!) with the condenser half way 
down and the diaphragm about one third closed. 

• Microscope slides. 

• Cover slips. 

• Urine dipsticks: The dipsticks must be within date, as expired dipsticks may give false readings. E.g. false 
negatives for bilirubin. The dipstick container must be kept closed at all times, to prevent moisture affecting 
the sticks. 

• Bench top centrifuge to spin at least 5 mL of urine. 
 

3. URINE COLLECTION 

 

• Always indicate the method used, this is important in interpretation. 

• Cystocentesis: preferred method in small animals, usually results in a degree of haematuria. 

• Catheterisation: sample contains many epithelial cells, often also haematuria and bacteria from the lower 
urinary tract. 

• Free-catch: obtain a mid-stream sample to minimise contamination. 

• If there is no other option, samples from floors/ litter boxes can be used. There may be contamination with 
cat litter or detergents (which will influence dipstick results). 

• Early morning samples are preferred. 
 

4. HANDLING 

mailto:emma.hooijberg@up.ac.za
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• Try to perform urinalysis as soon as possible after collection. 

• If there is going to be a delay of > 30 minutes, place the sample in the fridge; let it return to room 
temperature before analysis. Analysis of urine >24 hours old is not recommended. 

• Delayed analysis results in overgrowth of any bacteria present, increase in pH, dissolution or formation of 
crystals, degeneration of cells and casts. 

• Mix the sample well before beginning the urinalysis. 

• Standardize sample preparation as much as possible: for example, use 5 mL of urine, perform the dipstick 
and SG on unspun urine (unless pigmenturia), spin at 1500 rpm for 5 min, use 2 drops of urine under a 
square coverslip. Spinning down urine at very high speeds will destroy sediment elements. 

 

5. ORGANOLEPTIC EXAMINATION 
 

• Appearance: urine of all species except horses is normally clear. Equine urine is cloudy due to the presence 
of mucous and/or calcium carbonate crystals. Turbid urine in other species could be caused by cells, 
crystals, casts, spermatozoa, mucous, bacteria and lipid droplets. 

• Colour: Normal urine is described as straw-coloured. Very pale or colourless urine implies a lack of 
concentration, while dark straw urine is concentrated. Other colour changes are termed “pigmenturia” and 
can be due to: 

o Red: erythrocytes, haemoglobin, myoglobin 
o Brown: old erythrocytes, haemoglobin, myoglobin, methaemoglobin 
o Orange: bilirubin 

• Odour: abnormal odours include ammonia (from bacteria breaking down urea), nail-varnish remover 
(ketonuria), putrid (bacteria) 
 

6. SPECIFIC GRAVITY (SG) 
 

• Measures the density of urine compared to water (water is 1.000). 

• Indicates the ability of the renal tubule to concentrate or dilute urine. 

• Suspended particles like cells, crystals and mucous will not affect SG. 

• Glucosuria or proteinuria of 4+ can increase SG by 1.010 units. 

• SG is very variable and multiple readings over the course of a day are advised before deciding if SG is 
inadequate. 

• Must be performed on a refractometer. There is no dipstick that can measure SG in veterinary species 
correctly (even if marketed that it can). 

• SG must be interpreted together with hydration status. In a dehydrated animal, SG is expected to be high 
(normal). 

• A lower than expected SG may be due to primary renal disease, or extra-renal disease (e.g. 
hyperadrenocorticism, diabetes insipidus, diabetes mellitus, liver failure with medullary washout, diuretic 
use). Animals with a low SG due to extra-renal causes are often polyuric and may present with a pre-renal 
azotaemia due to dehydration. This scenario is easy to confuse with renal azotaemia and low SG, and extra-
renal disease must always be considered. 

• The following terminology is used to describe SG: 
 

 Hyposthenuria Isosthenuria Inadequately 

concentrated 

Adequately 

concentrated 

Range < 1.008 1.008-1.012 1.013 up to normal 

for that species 

“Normal” 

Horse > 1.025 

Dog > 1.030 

Cat >> 1.035 
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Significance The renal tubule is 

diluting but not 

concentrating 

urine, i.e. renal 

tubule function is 

present but 

abnormal 

SG is the 

same as the 

primary 

filtrate that 

enters the 

glomerulus. 

The renal 

tubule is 

neither 

concentrating 

nor diluting 

the urine, i.e. 

tubular 

function is 

absent 

There is some 

concentration 

present, but less 

than expected. 

Renal tubule 

function is present 

but abnormal 

Concentration is 

adequate, 

implies normal 

tubular 

function. 

Disease 

examples 

Hyperadrenocortic

ism, central 

diabetes insipidus, 

Renal failure Renal failure, 

diabetes mellitus, 

hypoadrenocorticis

m 

 

 

7. DIPSTICK 

 

• The stick should be dipped quickly in the urine, taken out, the excess urine made to run off, and read after 
30 seconds. Do not leave a layer of urine on the stick – chemicals from one pad can be transferred to an 
adjacent one and cause “false” colour changes. 
 

• pH 

o This is affected by many renal and extra-renal factors. Urinary pH is typically 6.0-7.5 in cats and 
dogs 

o Varies with diet and acid-base status 
o False increases from urease-producing bacteria or prolonged storage, false decreases from other 

bacteria 
o Artefacts with alkaline urine: struvite crystalluria, pH >8 causes lysis of RBCs, WBCs and casts and a 

false positive protein reaction. 

• Protein 

o Urine of healthy dogs may contain detectable protein (trace to 1+ in urine with SG of 1.025- 1.040). 
o The pad detects albumin better than globulins. 
o Protein in epithelial cells and leukocytes does not react well with the pad, however a marked 

inflammation can result in a positive reaction. 
o Haemoglobin and myoglobin will be detected – haematuria or haemoglobinuria will therefore give 

a positive reaction. 
o A false positive reaction will occur with alkaline urine (pH>8). 
o Significance of positive protein dipstick: consult the following algorithm 
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• Glucose 

o Post-prandial glucosuria lasts approximately 1.5 hours. 
o Glucosuria with hyperglycaemia:  diabetes mellitus, hyperadrenocorticism, stress in cats, glucose 

containing fluids, post-prandially. The renal threshold for glucose is 11.1 mmol/L in dogs and 16.7 
mmol/L in cats. 

o Glucosuria with normoglycaemia: proximal tubule defect (Fanconi syndrome). 
o False positive reactions may occur if the urine is contaminated with detergent.  Renal threshold for 

glucose (when this serum concentration is exceeded, glucosuria occurs). 

• Ketones 

o Ketones are not normally present in urine of healthy animals. 
o The pad detects acetoacetate and acetone but not beta-hydroxybutyrate. 
o Ketonuria occurs with diabetic ketoacidosis in dogs and cats 
o False positives may occur in animals on captopril therapy and cystinuria. 

• Bilirubin 

o 1+ positive reaction expected in canine urine: the renal threshold for bilirubin is low, and renal 
tubular cells can also produce bilirubin. 

o Bilirubin is not normally found in feline urine. Bilirubinuria is thus always significant in cats and is 
often detected before hyperbilirubinaemia. 

o False negative results may occur if the urine has been left in the light for too long, as UV light 
degrades bilirubin. 

• Haeme (“blood”) 

o The haeme pad is more sensitive than the protein pad; small amounts of blood may therefore give 
a positive haem but a negative protein reaction. 

o There are three differentials for a positive reaction: haematuria, haemoglobinuria, myoglobinuria. 
o Urine sediment is necessary in order to diagnose haematuria. 
o Haemoglobinuria will be accompanied by anaemia and haemolytic plasma. 
o Myoglobinuria will be accompanied by clinical signs of muscle damage and increased CK activity. 

• Pads not used in animals: 

o Urobilinogen: Not diagnostically useful. 
o Nitrite: Certain gram negative bacteria can reduce nitrates to nitrite. However, significant 

bacteriuria may be present but undetected by this test. 
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o Leukocyte: There are many false positives (around 50% of samples) with this test for feline urine 
and false negatives for canine urine. The presence/ absence of pyuria must always be determined 
from a sediment. 

o SG: There is no correlation between the results of the SG pad and SG measured by refractometer! 
 

8. Microscopic examination of urine sediment 

• Preparation of the sample: before adding stain to the urine sediment, place two drops on a slide and 
coverslip. Then add stain to the sediment and repeat (can be done on the same slide). The unstained 
sediment must be examined under low light. The advantage of an unstained sediment is that there is no 
contamination from the stain, and casts and crystals are much more easily identified. Cells can also be 
identified on the unstained sediment but this needs some experience. If experience is lacking, then the 
stained sediment should examined for the different cell populations. 

• If leukocytes, bacteria or atypical transitional cells are seen on the sediment, a urine smear should be 
prepared and stained. 

• Consult the lecture presentation for morphology of sediment elements 

• Start with the 10x objective and identify large objects – casts, most crystals and squamous epithelial cells. 
Then move to the 40x objective and identify medium sized (transitional epithelium and some crystals) and 
then small objects (WBCs, RBCs, renal tubular cells, bacteria). A standardized quantification scheme should 
be used, for example, a count of the average number of elements in a 40x field. 
 

• Epithelial cells 

o Epithelial cells in urine include squamous (urethra, genital, skin) transitional (bladder), renal tubular 
or neoplastic (usually transitional cell carcinomas) epithelial cells. 

o Some squamous and transitional epithelial cells are expected in the urine of healthy animals as 
there is a normal turnover of cells, especially in catheterized and voided samples 

o Great caution should be used when making a diagnosis of a transitional cell carcinoma in the 
presence of concurrent inflammation – if in doubt please rather refer these samples to a cytologist. 

• Leukocytes 

o 0-5/400 field normal. 
o Increased numbers indicate inflammation: a clinical examination should provide information as to 

the location. 

• Erythrocytes 

o 0-5/400 field normal, expect increases if urine was collected by cystocentesis 
o Haematuria often accompanies inflammation, urolithiasis or may be present due to a primary 

bleeding disorder. 

• Casts 

o A few fine granular or hyaline casts (< 2/100xf) can be seen in healthy animals. 
o Haemoglobin casts are red to brown granular casts and may be seen with myo- or haemoglobinuria 

(i.e. intravascular haemolysis). 
o Granular or cellular casts indicate tubular damage 

• Bacteria 

o The sediment has both poor sensitivity (many false negatives) and specificity (many false positives) 
for bacterial infection. 

o An air-dried Diff-Quick-stained smear of sediment is a better way to detect bacteriuria. If it is 
clinically significant, pyuria should be present too unless the urine is very dilute. 

• Crystals 
o As crystals may form or dissolve in stored urine, a fresh sample must be examined. 
o The following crystals are commonly seen and are not necessarily associated with disease: calcium 

carbonate (rabbits, horses), calcium oxalate dihydrate, calcium phosphate, magnesium ammonium 
sulphate (struvite). 
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o Pathological crystals include: ammonium biurate (although can be normal in Dalmatians and 
Bulldogs), calcium oxalate monohydrate, cysteine and bilirubin. 

REFERENCES 

Callens AJ, Bartges JW. Urinalysis. Veterinary Clinics of North America: Small Animal Practice. 2015;45:621-637. 

Gunn‐Christie, R. G., Flatland, B. , Friedrichs, K. R., Szladovits, B. , Harr, K. E., Ruotsalo, K., Knoll, J. S., Wamsley, H. L. 

and Freeman, K. P. ASVCP quality assurance guidelines: control of preanalytical, analytical, and postanalytical 

factors for urinalysis, cytology, and clinical chemistry in veterinary laboratories. Vet Clin Pathol 2012;41:18-26. Free 

access at https://onlinelibrary.wiley.com/doi/full/10.1111/j.1939-165X.2012.00412.x 

Sink C, Weinstein NM. Practical veterinary urinalysis. Chichester, UK: Wiley Blackwell; 2012 

Vap LM, Shropshire SB. Urine Cytology: Collection, film preparation, and evaluation. Veterinary Clinics of North 

America: Small Animal Practice. 2017;47:135-149 

Wamsley HL. Examination of the urinary sediment. In: Valenciano AC, Cowell RL, eds. Cowell and Tyler's Diagnostic 

Cytology and Hematology of the Dog and Cat. 4th ed. St. Louis, MO: Elsevier Mosby; 2014:20-47 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://onlinelibrary.wiley.com/doi/full/10.1111/j.1939-165X.2012.00412.x


 

  
 

10th SA Veterinary & Paraveterinary Congress 

266      

IMPLICATIONS OF MICROBIAL BIOFILMS IN THE VETERINARY SCIENCES 
Robin D. Kirkpatrick 

 
Microbial biofilms are a ubiquitous biological phenomenon with substantial implications across the full spectrum 
of veterinary interventions. These comprise of the direct clinical consequences of microbial contamination, disease 
transmission, and antimicrobial resistance, through to the qualities of water used in clinical practice, intensive 
livestock rearing and the sanitary status of facilities for the processing of animal and avian products for human and 
animal consumption.   
 
By definition, a biofilm is a syntrophic consortium of micro-organisms adherent to the surface of a structure, which 
may be organic or inorganic, together with the polymers that they secrete. 
 
Biofilms undergo different developmental stages and recognition of the growth status will confirm the appropriate 
remediation strategies to be implemented. In addition, understanding the mechanisms of development will 
describe the appropriate risk mitigation, control and elimination strategies.   
 
More importantly, the metabolic transition from a planktonic to a sessile microbe in combination with the 
progressive build-up of the protective exopolysaccharide (EPS) matrix covering the microbial colonies, and the 
increase in microbial communication or quorum sensing creates a robust and dynamic microbial consortium which 
constitutes a mature biofilm. This development state facilitates the substantive neutralisation of disinfectant 
biocides and antibiotics and promotes the development of resistant populations of microbes which disperse with 
these same attributes.   
 
Biofilms have been directly implicated in a variety of veterinary, medical and dental conditions including gingivitis, 
periodontitis, catheter associated interventions, cystitis, delayed wound healing and the failure of prosthetic 
implants.  
 
Biofilm presence in dental water lines is associated with enhanced risk of pathogen transmission to patients and 
professionals alike, blockages and microbial induced corrosion (MIC) resulting in equipment damage and failure.   
Due recognition of the presence and acknowledgement of the potential consequences of biofilms will mitigate the 
risks of this largely unseen source of contamination and the disease sequelae that may ensue.  
 
Keywords: Biofilm, development stages, disease transmission, antimicrobial resistance, water quality, control 
strategies 
 
Corresponding author: Mailing address: Dr RD Kirkpatrick, Kirkonsult (Pty) Ltd, PO Box 1424, Lonehill, 2062, South 
Africa. E-mail: robkirk@mweb.co.za 

INTRODUCTION  

Previously held views of infection were ascribed to free living, single-species of bacteria with a profile of virulence 
factors predisposing to disease. While still relevant to the aetiology of acute infections, the extension of the same 
does not offer a plausible explanation for the multiple pathological processes underlying chronic infections. This all 
changed when the biofilm concept was first elucidated and formally described in the early 1980’s (Fleming et al. 
2007; Wolcott et al. 2012; Høiby 2017).   
 
Microbial biofilms are the ubiquitous consequences of optimal nutritional profiles, aqueous fluid dynamics and the 
presence of contaminating microbes. A microbial presence in any fluid system is detailed as comprising of either 
free floating (planktonic) or by preference, as adherent (sessile) forms. Aside from the various classes of microbes, 
the basic biofilm ‘slime’ structure is made up of an activated matrix of extracellular polysaccharides (EPS), proteins, 
glycoproteins, glycolipids, nucleic acids, inorganic compounds and water channels, the contents of the latter which 
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constitute up to 90% of the biofilm mass (Fleming, et al. 2007; Metcalf & Bowler 2013). Inclusion within the matrix 
affords microbes with a broad based protection against physical shear forces as well as nutrient deprivation, pH 
changes, the presence of reactive oxygen radicals, disinfectants and antibiotics as well as host mediated 
phagocytosis (Denyer & Stewart 1998; Jefferson 2004).  
 
Furthermore, it is estimated that 99% of bacteria in nature exist in biofilms. As a predominantly polymicrobial 
community, interspecies co-operation within biofilms offers a significant number of competitive advantages over 
the genetically equivalent individual planktonic strains. These include resistance to passive diffusion by biocidal 
agents, metabolic synergies, quorum sensing systems and access to an enlarged intracellular and extracellular gene 
pool all of which confer a distinctive advantage (Jefferson 2004, Wolcott et al. 2012). Quorum sensing or 
intercellular communication has been shown to be fundamental to microbial virulence and the increasing tolerance 
and resistance to antimicrobial biocides and antibiotic agents respectively (Langsrud et al. 2003). Current evidence 
also suggests that intercellular communication within the biofilm facilitates a natural pattern of programmed 
detachment (Melo 2013; Abdullahi et al. 2016).   

MICROBIAL BIOFILMS  

The formation of microbial biofilms occurs in five stages which represent a development continuum. The first stage 
of reversible surface attachment is mediated primarily by low energy Van Der Waals electric forces associated with 
bacterial pili and flagellae. The second stage adhesion becomes progressively more irreversible as a result of more 
robust ionic hydrogen and covalent bonding which develops with the substrate and its conditioning film. The third 
stage is best described by microbial recruitment, proliferation and development of micro-colonies and the 
development of the biofilm rudiments. The fourth stage represents the maturation and differentiation of the three 
dimensional structure and comprises of microbial colonies embedded in a predominantly extracellular or exo-
polysaccharide (EPS) matrix and traversed by a network of aqueous channels. The fifth and final stage details the 
dispersion of biofilm fragments including viable microbes which disseminate the microbial contamination beyond 
the original site of biofilm establishment (Figure 1.) (Watnick & Kolter. 2000; Tarver 2009; Abdullahi et al. 2016; 
Phillips et al. 2010).  

 

Figure 1. Schematic representation of polymicrobial biofilm development (Sourced from Wolcott et al. 2010).  

Sessile bacteria can develop strong bonds with underlying surfaces within 4 hours, and production of the EPS matrix 
is evident within 12 hours. Depending on the bacterial species, the biocide impervious and mature biofilm starts 
shedding planktonic forms within 2-4 days and following mechanical disruption (e.g. rinsing or irrigation) can reform 
its established mature status within 24 hours (Phillips et al. 2010).    
 
Variations in external environmental conditions trigger the expression of different genes and even a mature biofilm 
is subject to cyclical and dynamic regulatory processes (Jefferson 2004). As a biofilm matures, the physiochemical 
characteristics of the vertical biofilm profile will detail distinctive changes. More specifically, the upper superficial 
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aspects of the structure will support organisms with aerobic growth requirements while the poorly perfused, 
deeper aspects of the biofilm matrix are seen to favour organisms or dormant metabolic forms better suited to or 
requiring anaerobic conditions. In addition, advanced microscopic studies have revealed a progressive reduction in 
metabolic activity through to the depths of the biofilm. It is noteworthy to appreciate that antimicrobial agents 
(e.g. β-Lactams) that require an actively metabolising cell for optimal efficacy are rendered ineffective against 
senescent biofilm associated bacteria (Chakraborty et al. 2018). 
 
It is fundamental to recognise that standard microbiological tests are geared towards and optimised to cater for 
the established growth requirements of planktonic bacterial strains. These same test conditions may not be 
appropriate for detecting and measuring biofilm-associated bacteria which require special cultivation techniques 
and augmented culture media (Phillips et al. 2010).  
 
This feature relates specifically to senescent bacteria from the anaerobic depths of the biofilm matrix which are 
classified as ‘Viable but Non-Culturable (VNBC) (Kramer & Doran 2018).   

DISINFECTANT AND ANTIMICROBIAL RESISTANCE DEVELOPMENT  

Chemical biocides differ primarily from antibiotics by their lack of target specificity and the relative lack of selective 
antimicrobial toxicity (Denyer & Steward 1998). The extensive range of chemical agents used in both disinfectants 
and antibiotics and to which an equally diverse list of resistant bacteria have been described, highlights the 
increased risks of resistance development mediated through biofilm associated genetic transfer (Stewart 2015). 
Multiple reports detail the increased levels of both antimicrobial and antibiotic agents required to eliminate 
biofilms and associated bacteria, relative to the genetically equivalent planktonic strains. Multiple reports detail 
the tolerance of biofilm-associated bacteria to antibacterial and disinfectant agents to be up to a 1000 and 3000 
fold exposure level difference respectively (Langsrud et al. 2003; Aguilar-Romero et al. 2010; Melo 2013; Abdellahi 
et al. 2016; Chakraborty et al. 2018). The reports of biocidal tolerance are increasingly being described in planktonic 
bacteria derived from mature biofilms previously exposed to the same biocidal agents (Melo 2013). 
 
It must also be recognised that the recommended in-use concentrations of disinfectants used in high risk clinical or 
food processing facilities are based on laboratory suspension tests on type specific bacterial strains which in all 
probability are not representative of the dynamic metabolic profiles of the equivalent strains associated with 
biofilms (Langsrud et al. 2003). 
 
While the extension of the exposure duration of microbes exhibiting tolerance to disinfectant compounds at the 
recommended application rates may result in improved microbial control, the economic pressures for increased 
productivity with existing infrastructure will ultimately compromise the integrity of established Quality Assurance 
(QA) cleaning and disinfection protocols.   
 
The extra-cellular polysaccharide matrix of biofilms act as both a physical barrier to limit biocide and antibiotic 
penetration and as a sequestrant where the constituents of the biofilm matrix adsorb and neutralise the active 
ingredients of the antimicrobial interventions rendering them unavailable to the associated microflora. The EPS 
matrix also contains enzymes such as Aminoglycoside Modifying Enzyme (AME) as well as β-lactamases which break 
down antibiotic compounds in the matrix (Abdellahi et al. 2016). The induction and up-regulation of cell wall 
associated efflux pumps selectively externalise antimicrobial agents that do gain access to the bacterial cytoplasm 
(Stephens 2002). Additionally, the subpopulation of cells with slow or zero growth rates in the depths of the biofilm 
are termed ‘persister cells’ and display near or complete insensitivity to antimicrobial chemotherapeutic agents 
which require cells to be in an active growth or division stage for antibacterial efficacy (Landsgrud et al. 2003; Melo 
2013; Algburi, et al. 2017; Chakraborty et al. 2018). 

The capacity for biofilms to deplete oxygen and hence favour anaerobe growth contributes to the virulence of 

biofilm associated infections (Wolcott et al. 2012). 
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The dynamic biofilm matrix and close bacterial proximity facilitates the spread of plasmid borne antibiotic 

resistance genes. The ease of transfer of genetic material and specifically the genes encoding for the extended 

spectrum β-lactamases (ESBL) have demonstrated that when an ESBL strain of Haemophilus influenza was co-

cultured with a naïve strain of Streptococcus pneumoniae, that the MIC of amoxycillin for the same S.pneumoniae 

strain was substantially increased (Wolcott et al. 2012).  

E. coli as a frequently studied and common GIT commensal, has the capacity to acquire and preserve antimicrobial 

resistance genes from other environmental biofilm-associated bacteria as well as those from animal populations. 

In addition, a definitive correlation between clinical virulence and biofilm association has been established in a 

number of human and animal reports (Chakraborty et al., 2018). 

Bacteria in a biofilm are able to sense cell-density challenges through ‘quorum sensing’ signal molecules which 

diffuse freely across cell membranes. These quorum sensing molecules comprise of N-Acylhomoserine Lactones 

(AHL) produced by gram negative bacteria, Autoinducing Peptides (AP) produced by gram positive bacteria and 

Autoinducer 2 (AI2) molecules produced by both gram positive and negative bacteria as well as anaerobes. An 

understanding of the genetics and chemistry of these quorum sensing molecules is fundamental to addressing the 

challenges that the biofilm microenvironment present for chemotherapeutic interventions (Stephens 2002; 

Schillaci & Vitale 2012; Algburi et al. 2017). 

VETERINARY IMPLICATIONS OF BIOFILM   

• Delayed wound healing  

It is reported that at least 50% of chronic wounds contain biofilms which promote infection despite aggressive 
antimicrobial chemotherapy. These biofilms promote a hyperinflammatory response which is sustained by the 
release of pro-inflammatory cytokines, matrix metalloproteinases (MMP’s) which drive an exaggerated phagocyte 
and neutrophil response. In superficial wounds, these factors combine to impair epithelialisation and tissue 
granulation and retard normal wound healing capacity and chronicity (Mccarty et al. 2012, Wolcott et al. 2012,  
Metcalf & Bowler 2013). The synergistic interaction between Methicillin Resistant S. aureus (MRSA) and 
Pseudomonas aeruginosa co-habiting in biofilms in experimental porcine wounds, significantly retarded wound 
healing through suppression of keratinocyte growth factor and disruption of the normal re-epithelialisation 
processes (Pastar et al. 2013). These pathological symptoms of biofilm presence in animal wounds mirror the 
patterns and sequelae reported in human wounds (Melo 2013).   
 
To increase survivability, it is postulated that microbes in biofilms actively recruit other bacteria and that the 
expanded genetic pool encodes for the expression of the multiple pathological attributes of the chronic infection. 
The close spatial arrangement and highly efficient horizontal gene transfer within the biofilm milieu promotes an 
enhanced level of genetic plurality and the consequential genesis of novel strains under which the persistence of 
infection is sustained (Wolcott et al. 2012). 
 
The refractory healing of skin wounds on the lower limbs of horses has been ascribed to the presence of biofilms. 
The associated pathological changes and treatment strategies need to be specifically aligned to addressing the 
biofilm component of the chronic infection (Schillaci & Vitale 2012). In addition, it is reported that biofilms develop 
primarily below the reparative granulation tissue layers and should not be confused with the superficial slough of 
necrotic tissue present in chronic wounds (Phillips et al. 2010; Percival et al. 2012).    
   

• General disease conditions  

The list of chronic infections directly associated with biofilm include ulcerative keratitis, conjunctivitis, dermatitis, 
cystitis, native valve endocarditis, myocarditis, in-dwelling medical devices, intravenous and urinary catheters, 
prosthetic implants, polyarthritis, otitis, orchitis, epididymitis, metritis, osteomyelitis, chronic Pseudomonad 
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pneumonia such as cystic fibrosis and uropathogenic E. coli. (Stephens 2002, Jefferson 2004, Aguilar-Romero et al. 
2010, Høiby, 2017, Chakraborty et al. 2018)  
 
Biofilms and specifically acid-producing Streptococci in dental plaque, potentiate dental cavity formation and 
periodontal disease (Stephens 2002, Jefferson 2004).  
 

• Mastitis 

The predisposition of S. aureus to form biofilms in the mammary tissue of dairy cows compounds the economic 
costs of the disease. The increased likelihood of antibiotic resistance development, and disease persistence through 
the dry period leads to chronic infection and the progressive loss of milk production capacity. S. aureus as the most 
common cause of chronic bovine mastitis has demonstrated a genetically mediated propensity  through biofilm 
associated proteins (Bap) to develop biofilms within the mammary tissue and to mediate the development of high 
resistance to both systemic and intramammary antibiotic applications. Bovine S. aureus strains linked to the 
accessory gene regulator (agr) display an enhanced propensity to become internalised in the intramammary 
epithelial and glandular cells and to display increased resistance to penicillin based chemotherapeutics (Schillaci & 
Vitale 2012).  
 
Environmental contamination of bulk farm milk with biofilm associated Listeria moncytogenes translates into a 
heightened risk to consumer health across the extended range of dairy products during final product processing 
(Melo 2013, Abdellahi et al. 2016, Chakraborty et al. 2018).    
 

• Dental Unit Water Lines and microbial induced corrosion (MIC) 

Upwards of 25 different bacterial genera gave been detected alongside fungi and protozoa in the effluent stream 
of dental unit water lines. Occupational exposure to aerosols of waterborne bacteria generated by dental 
instruments leads to microbial colonisation of healthcare practitioners and patients alike.  As a direct causally-
related consequence, the professionals display higher antibody titres (IgG & IgM) derived from Legionella 
pneumophila exposure (Coleman et al., 2009). In addition, polymicrobial biofilm contamination of dental water 
supply systems may include anaerobic colonies of sulfate reducing bacteria (SRB’s). These contaminants are capable 
of causing microbiologically induced corrosion (MIC) which can irreparably damage sophisticated and expensive 
instrumentation (Little et al. 1992, Videla & Herrera 2009). The same MIC related damage to instrumentation and 
surfaces of processing equipment has been reported in the food and beverage industry (Melo 2013).  
   

• Zoonoses  

Recent reports issued by the European Centre for Disease Prevention and Control (ECDC) and the European Food 
Safety Authority (EFSA) have detailed an increasing EU community-wide antibiotic resistance to zoonoses 
associated with Salmonellosis and Campylobacteriosis. As a consequence of these resistant strains being passed 
onto consumers, high levels of resistance to ciprofloxacin, tetracyclines and erythromycin are being reported in 
associated human disease. Through the ‘One Health’ initiative and by reinforcing prudent and measured 
antimicrobial use with improved disease prevention measures, it is hoped that the current adverse trends can be 
reversed (Eagle 2019).  
 
It has been reported that 60% of human biofilm associated infections are of zoonotic origin (Abdullahi et al. 2016). 
S. aureus, P. aeruginosa, Acinetobacter baumannii and Mycobacterium spp. have all been shown to be associated 
with biofilms in water reticulation systems where both animals and personnel have exposure risks. 
Corynebacterium jejuni, as the most reported food borne gastrointestinal disease in the EU has been readily isolated 
from the water supplies of intensive rearing systems, food processing plants as well as raw milk and undercooked 
poultry products (Reeser et al. 2007). Campylobacter sp. has been reported as the third most common isolate in 
refractory human skin lesions (Schulz 2019).  
 

https://www.sciencedirect.com/science/article/pii/0013468692851107#!
https://www.sciencedirect.com/science/article/pii/S0964830509000390#!
https://www.sciencedirect.com/science/article/pii/S0964830509000390#!
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It is recognised that the capacity to control bacterial biofilm formation and the associated quorum sensing platforms 
are a cornerstone for addressing the incidence of zoonotic disease and matters of both human and animal health 
and welfare (Schillaci & Vitale 2012).     
 

• Food Industry 

In order to secure the health and wellbeing of consumers and to prolong the shelf life of fresh and processed 
products, it is necessary to maintain the integrity of the QA chain throughout the production, processing and 
merchandising of the same. Optimal control of microbial contamination is but one aspect of the overall QA chain 
and reliance on physical processes (pasteurisation, cooking & chilling) and addition of a range of chemical 
preservatives to control microbial spoilage frequently fail to achieve the objective. Despite rigorous chemical 
cleaning, the incremental incidence of contamination of consumer products with spoilage organisms and 
opportunistic pathogens have been ascribed to inadequate raw product decontamination, incomplete equipment 
cleaning and the consequential persistence of infectious biofilms in processing equipment (Tarver 2009). The 
growing phenomenon of resistance to disinfectant chemicals is widely reported and is progressively being 
attributed to the presence of biofilms in both the equipment and both product and process water reticulation 
systems throughout the product supply chain. Cross resistance between different chemical agents mediated 
through shared biocidal activity pathways further limits the range of remedies available for optimal hygiene 
management. In a genetic screen of a multi-resistant strain of S. aureus, the gene encoding for resistance to 
Quaternary Ammonium compounds (qacC) has been shown to be present alongside the resistance genes for 
gentamycin, kanamycin and trimethoprim (Landsgrud, et al. 2003).  Failure to adequately clean and disinfect 
processing equipment has led to the isolation of pathogenic bacteria belonging to the genera of Bacillus, 
Streptococcus, Staphylococcus, Shigella, Escherichia and Enterobacter from post-pasteurisation surfaces within a 
dairy processing plant (Melo 2013).  

BIOFILM CONTROL  

Eradication of pathogenic biofilms is facilitated by a better understanding of their development stages and 
distinctive metabolism (Stephens 2002). The theoretical reliance on conventional biocidal and chemotherapeutic 
agents for microbial control relies on accessing the metabolically active target organisms either prior to biofilm 
formation or during the dispersion of planktonic forms from mature biofilms. Outside of this finite window of 
targeted antimicrobial opportunity, all healthcare practitioners need to rigorously reassess their chronic infection 
control strategies in order to address the challenges presented by the biofilm phenomenon.  
 
Given that the biofilm polysaccharide matrix is largely impervious to disinfectant and antimicrobial chemical 
compounds, it is fundamental to review the choice of chemical compounds used to control biofilm associated 
infections. Current medical trends in treating chronic superficial wounds rely on the inclusion of chelating agents 
(EDTA) and surface active agents, specifically non-ionic surfactants in the frequent irrigation and debridement 
procedures in order to emulsify and disrupt the negatively charged polysaccharide matrix and to expose the 
embedded microbial cells. (Phillips et al. 2010, Melo 2013, Schulz, 2019).  
 
To minimise microbial adhesion to implants and indwelling devices, the application of  surface active agents such 
as silicone and polyethylene glycol (PEG) to surgical titanium implants are reported to significantly reduce S. aureus 
adhesion (Chakraborty et al. 2018). 
 
The introduction of coatings using nanotechnology incorporating silver molecules has demonstrated substantial 
promise in combatting bacterial infections associated with indwelling medical devices. The relatively large quantity 
of active silver particles that can be bound to nanoparticles and thereafter released at the microbial level, offsets 
the inherent capacity of the biofilm EPS matrix to adsorb and neutralise antimicrobial compounds (Melo 2013).  
Additionally, bacteriophages have been considered as a means to control biofilm associated bacteria. Aside from 
the enzymatic capacity to breakdown the glycocalyx matrix, phages employed during both the lysogenic and lytic 
phases of the activity cycle are effective in controlling specific biofilm bacteria without risk to human or animal 
health (Melo 2013. Chakraborty et al. 2018).     
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Antimicrobial peptides (AMP’s) are cationic peptides that are widespread in nature and target the homeostatic 
integrity of the bacterium, namely the outer cell membrane. This holds true for both active as well as senescent 
microbial forms and represents a further means by which to manage biofilms and hence potential resistance 
development. As cations, the AMP’s readily adhere to the negatively charged surfaces of biomaterials including 
silicone and polyesters that are used to coat medical devices. As a unique and underexploited category of potential 
microbicides, combinations with various antibiotic compounds have been reported to demonstrate enhanced 
efficacy in eliminating superbugs including MRSA and quinolone-resistant Enterobacteriaceae  (Melo 2013, Algburi 
et al. 2017).  

CONCLUSIONS  

Biofilm associated infections will remain a major cause of morbidity and mortality in general healthcare in the near 
future (Melo 2013).   
 
While the fundamental subscription to the principles of asepsis may hold true in an ideal world, the injudicious use 
of antibiotics and antimicrobial disinfectants for the treatment of biofilm associated infections will inevitably 
accelerate the development of Multi-Drug Resistant (MDR) and/or Extreme-Drug Resistant (XDR) microbial strains 
which will become established within biofilms as sources of untreatable diseases.  
 
It has been reported that recent developments in biofilm diagnostic technologies e.g. Minimal Biofilm Eradication 
Concentration (MBEC) and auto-inducer molecule assays represent a novel and potentially relevant test to describe 
biofilm presence and antimicrobial susceptibilities. Recognising the near ubiquitous nature of biofilm formation in 
chronic disease conditions, these same tests require extended exposure periods to enhance biofilm detection 
sensitivity. This suggests that the integrity of the tests remains predicated upon the detection of the by-products 
of metabolically active bacteria as opposed to the largely senescent microbes which characterise the biofilm 
microflora (Schillaci & Vitale 2012, Melo 2013).   
 
The growing challenges associated with the role of biofilms in disease across the various veterinary, medical and 
dental fields remains daunting. However a measured reflection on the historical reality that the biofilm 
phenomenon was only formally recorded during the 1980’s does not diminish the fact that biofilm associated 
disease was not adequately treated and controlled before that time. Mammalian host systems have been reported 
to inactivate quorum sensing molecules (Schillaci & Vitale 2012), and it is feasible therefore, that further definitive 
host mediated capacities to counter chronic disease will be elucidated in the future.    
 
Microbial biofilms will remain a feature of bacterial diseases irrespective of the clinical discipline involved.  The 
daunting healthcare challenges associated with an ever increasing incidence of microbial cross resistance to both 
disinfectant and antibiotic compounds requires a concerted re-evaluation of treatment strategies. The adoption of 
a more holistic view of antimicrobial control strategy beyond the conventional reliance on in-vitro planktonic 
bacterial neutralisation studies should form the basis for future interventions to control chronic disease.   
 
In closing, it has been provocatively suggested that the reassessment of the biofilm phenomenon may question 
whether biofilms are simply interactive communities or rather multicellular organisms and to suggest that bacteria 
normally exist in biofilms as the default mode of growth and that planktonic cultures are an in-vitro artefact 
(Jefferson 2004).     
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MOSQUITO AND CULICOIDES SURVEY IN MADAGASCAR 
Karien Labuschagne 

 
During the last two decades, the distribution of arboviral diseases have expanded globally. Although Madagascar 
is the fourth largest island the distribution of arboviral diseases and the vectors associated with these diseases 
poorly understood. The mosquito fauna well studied with an estimated 230 species occurring on Madagascar, but 
only 10 viruses have been isolated from 24 species. Compared to the 109 Culicoides species recorded from South 
Africa only 14 species from six sites along the coast of Madagascar are recorded. A Rift Valley fever outbreak 
occurred in 2008-2009 and in 2015 bluetongue virus was shown to be circulating in the ruminant population in 
Madagascar. The Centre de cooperation Internationale en Recherche Agronomique pour le Développement 
(CIRAD) in collaboration with the Entomology Unit of Institut Pasteur of Madagascar (IPM) obtained funding from 
the Wellcome Trust to map, model the distribution and dynamics of vectors as well as the inherent disease risks 
in Madagascar. Mosquito and Culicoides species will be collected every two months at 25 sites in five climatic 
regions across Madagascar. At each site CDC and Onderstepoort light traps, Muirhead Thomson pit traps, double 
mosquito nets and insecticide spraying used to monitor the vector populations. All mosquito and Culicoides 
specimens identified and assayed for virus. 
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THE IMPORTANCE OF THE NATIONAL COLLECTIONS AT THE ARC – 
ONDERSTEPOORT VETERINARY RESEARCH INSTITUTE, SOUTH AFRICA 

Karien Labuschagne 
 

The Agricultural Research Council – Onderstepoort Veterinary Research Institute (ARC-OVR) houses a number of 
national collections. These include the National Veterinary History Museum, National Collection of Animal 
Helminths, Gertrud Theiler Tick Museum, Insect Vectors of Animal Disease Collection, BSL3 Laboratory and eight 
OIE Reference Laboratories to name but a few. This presentation will focus on the National Collection of Animal 
Helminths, Gertrud Theiler Tick Museum and the Insect Vectors of Animal Disease Collection. The ARC-OVR is also 
part of the Natural Science Collections Facility (NSCF) initiative. The objectives of the NSCF and collections housed 
at the ARC-OVR are to make the collections accessible to researchers, to create exchange and preserve knowledge, 
to train and develop capacity in the field of systematics and taxonomy and to publish the results of research 
originating from the collections, thus addressing national priorities through knowledge dissemination and research. 
Each collection houses thousands of specimens, either pinned, stored in ethanol or slide mounted, covering genera 
and species of veterinary as well as zoological importance. These collections showcase the biodiversity of the 
respective organisms from mainly the Afrotropical region, but some genera include species from other regions of 
the world. 
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SIMPARICA 
Liza Le Roux 

 
▪ A novel, isoxazoline class parasiticide that kills fleas, ticks and mites7,8 
▪ Sarolaner blocks neurotransmission at the gamma-aminobutyric acid (GABA) and glutamate-gated 

chloride receptors in the central nervous system (CNS) → leads to increased nerve stimulation and, 
ultimately, death of the parasite.8 

▪ The sarolaner molecule has unique structural features important for its safety, potency and 
pharmacokinetic (PK) properties. The flea and tick activity resides in the chirally pure S-enantiomer, which 
was purified to alleviate potential off-target effects from the inactive enantiomer.8 

▪ Demonstrated efficacy against a very broad spectrum of coverage12: 
• 5 genera of ticks: Amblyomma spp., Dermacentor spp., Ixodes spp., Rhipicephalus spp., 

Haemaphysalis spp. 
• 2 species of fleas: Ctenocephalides felis and Ctenocephalides canis 
• 2 species of mites: Demodex canis and Otodectes cynotis 

▪ Rapid onset of efficacy compared to other common products 
▪ Robust efficacy for full monthly dose interval, in many cases up to 35 days of protection 
▪ Is 100 % effective against resistant KS-1 strain of fleas and continues killing for 35 days9,10 
▪ Kills fleas before they can lay eggs, thus controlling environmental infestations10 
▪ Kills adult fleas that continue to get on the dog as they hatch from an infested environment over the dose 

period thereby controlling flea infestations in the dog’s environment10 
▪ Improves the signs of Flea Allergy Dermatitis11 
▪ Chewable tablet can be given with or without food.  Rimadyl-base is considered a gold-standard for 

palatability in veterinary pharmaceuticals1,2 
• More than 90 % of dogs offered Simparica voluntarily consumed the entire tablet in multiple field 

efficacy and safety trials, client-owned dog with naturally-occurring conditions 
▪ Simparica (sarolaner) is rapidly and well-absorbed following oral administration1 
▪ Mean bioavailability of Simparica was 107 % in fed dogs and 86.4 % in fasted dogs1 
▪ Simparica (sarolaner) is highly protein bound (>99.9 %)3,6 
▪ Simparica (sarolaner) is widely distributed throughout the body5,6 
▪ Hepatobiliary excretion with elimination in the feces is the primary route of elimination of Simparica in 

dogs5,6 
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OPPOSITION – FRIEND OR FOE? 
Dr Robin Linde BSc,BVSC,Cert Business Management 

Why is it that most of us vets dread opposition opening down the road? Even worse is a knee-jerk reaction that 

follows and the first thing we do is to drop our fees!! 

It happened to me when I was the one-and-only vet in town and what was the advice I got? 

“Pull up your socks and increase your fees!!” 

WOW!! 

I then learnt that: 

1. Clients always have a choice and 

2. Competitors are useful to you in lifting your own performance to champion status.  

Here’s how: 

• They keep you on your toes, 

• They provide a basis of comparison, 

• They can be a source of new talent for your workforce, 

• They can be a source of new clients and patients, 

• They will tell you the truth! Meaning they are always willing to pick out and publicise your weaknesses. 

• They make good teachers, you can learn from them, good and bad, 

• They keep you humble. You won’t get overconfident in the face of strong opposition. 

• You learn from your competitor’s mistakes, 

• You can copy your competitor’s success stories. Figure out their winning formula and borrow it!! 

Last but not least- 

One of the most interesting developments relating to the 1989 revision of the Principles of Veterinary Medical 

Ethics in the United States of America (USA), involved the Golden Rule (Tannenbaum, 1996).  

The Golden Rule is usually phrased  

"Do unto others as you would have them do unto you".  

Food for thought, isn’t it? 

Now, where does The Golden Rule come from?? 

 Humanists try to embrace the moral principle known as the ‘Golden Rule’, otherwise known as the ethic of 
reciprocity, which means we believe that people should aim to treat each other as they would like to be 
treated themselves – with tolerance, consideration and compassion. 
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Humanists like the Golden Rule because of its universality, because it is derived from human feelings and 
experience and because it requires people to think about others and try to imagine how they might think 
and feel. It is a simple and clear default position for moral decision-making. 
 

Sometimes people argue that the Golden Rule is imperfect because it assumes that everyone has the same tastes 
and opinions and wants to be treated the same in every situation. But the Golden Rule is a general moral principle, 
not a hard and fast rule to be applied to every detail of life. Treating other people as we would wish to be treated 
ourselves does not mean assuming that others feel exactly as we do about everything. The treatment we all want 
is recognition that we are individuals, each with our own opinions and feelings and for these opinions and feelings 
to be afforded respect and consideration. The Golden Rule is not an injunction to impose one’s will on someone 
else! 
 
Trying to live according to the Golden Rule means trying to empathise with other people, including those who may 
be very different from us. Empathy is at the root of kindness, compassion, understanding and respect – qualities 
that we all appreciate being shown, whoever we are, whatever we think and wherever we come from. And although 
it isn’t possible to know what it really feels like to be a different person or live in different circumstances and have 
different life experiences, it isn’t difficult for most of us to imagine what would cause us suffering and to try to avoid 
causing suffering to others. For this reason, many people find the Golden Rule’s corollary – “do not treat people do 
not treat people in a way you would not wish to be treated yourself” – more pragmatic. 

 
The Golden Rule cannot be claimed for any one philosophy or religion; indeed, the successful evolution of 
communities has depended on its use as a standard through which conflict can be resolved. Throughout the ages, 
many individual thinkers and spiritual traditions have promoted one or other version of it. Here are some examples 
of the different ways it has been expressed:  
• Do not to your neighbour what you would take ill from him. (Pittacus, 650 BCE) 
• Do not unto another that you would not have him do unto you. Thou neediest this law alone. It is the foundation 

of all the rest. (Confucius, 500 BCE) 
• Avoid doing what you would blame others for doing. (Thales, 464 BCE) 
• What you wish your neighbours to be to you, such be also to them. (Sextus the Pythagorean, 406 BCE) 
• We should conduct ourselves toward others as we would have them act toward us. (Aristotle, 384 BCE) 
• Cherish reciprocal benevolence, which will make you as anxious for another’s welfare as your own. (Aristippus 

of Cyrene, 365 BCE) 
• Act toward others as you desire them to act toward you. (Isocrates, 338 BCE) 
• This is the sum of duty: Do naught unto others which would cause you pain if done to you. (From 

the Mahabharata (5:1517), 300 BCE) 
• What is hateful to you, do not to your fellow men. That is the entire Law; all the rest is commentary. (Rabbi 

Hillel 50 BCE) 
• Thou shalt love thy neighbour as thyself. (From the Bible, Leviticus 19:18 1440 BCE) 
• Therefore all things whatsoever ye would that men should do to you, do ye even so to them. (Jesus of Nazareth, 

circa 30 CE) 
 
Maria MacLachlan 

October 2007 

https://www.thinkhumanism.com/the-golden-rule.html 
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 PROFESSIONAL MARKETING 

Definition:  

Professional marketing means communicating what services and goods you can provide your clients, along with the 
benefits they will realize by taking advantage of such items and services. 
 

The elements of Professional marketing are: 

• identify and develop prospective clients; 

• regular liaison with "present" clientele, i.e. newsletters, recall and rechecks, business cards; 

• use of personal reference sources - get colleagues to refer to you and promote favourable awareness programs 
- efforts must be made to spread a favourable image of the business/practice. 
 

Examples of Professional marketing programs include: 

• Your hospital's internal and external appearance; 

• Vets and staff appearance, communication and attitude; 

• Staff education and veterinarians continued professional development; 

• Reminder systems for services rendered; 

• Hospital brochures; 

• Writing articles for the local newspaper; 

• Using medical models to ensure clients understand concepts and procedures; 

• Client education pieces; 

• Giving talks in the community; 

• Showing clients, the results of examinations; 

• Recalls and rechecks; 

• Newsletters; 

• Product availability and presentation and 

• Hosting a hospital open house. 

• Word of mouth 

• Multimedia – website, Facebook etc. 

• Apps e.g. Medici 

• Preventative Health Programs: - The manual will be discussed  
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PLANNING AN EFFECTIVE DESENSITISATION AND COUNTERCONDITIONING 

(DSCC) PROGRAMME 
Sarah Liversage 

INTRODUCTION 

Veterinary behavioural medicine is a fast-growing area of veterinary medicine and as such, there is an ever-
increasing amount of information available to practising Veterinary Behaviourists to help shift focus towards a 
scientific, evidence basis for behavioural diagnosis and treatment. 
 
Advances in neuroscience have allowed for greater insight into the influence emotional state has on arousal levels.  
As the basis of most behavioural modification programmes is to control arousal levels, an understanding of the 
underpinning emotional state of a dog or cat is important (Mills et al, 2013).  In addition to this, there has been an 
increase in awareness of how pain and concurrent medical conditions can influence behaviour.   
 
For a behavioural modification programme to be successful the underlying emotional motivation should be 
investigated, and all possible concurrent medical conditions investigated before a differential diagnosis list is drawn 
up.  From the information given to you by owners in a pre-consultation questionnaire, discussion during the 
consultation and observations of the pet during a consultation a diagnosis can be made.  Once a diagnosis has been 
made, a behavioural modification programme needs to be drawn up which will include short term management, 
safety precautions, environmental modifications and finally long-term management.  Short term management 
includes reducing the chance of the pet performing undesirable behaviour by avoiding eliciting stimuli.  Safety and 
environmental often overlap and include the use of muzzles, separation within the house etc.  Long-term 
management is where the desensitisation and counterconditioning (DSCC) programme and potential use of 
medication fit in.   
 
This presentation will briefly cover the emotional state of dogs and cats as a well as common medical condition 
which can cause behavioural changes in our pets.  The focus of this presentation will be on how to formulate an 
appropriate behavioural modification programme which includes short-term management, safety precautions, 
environmental modifications and long-term management.  The use of psychotropic medications will be briefly 
mentioned as they can play an important part of the long-term management of many behavioural problems. 
 
EMOTIONAL STATES IN DOGS AND CATS 

Most behavioural problems presenting to the clinic relate to either a type of emotional arousal or the intensity of 
emotional arousal seen by the owner.  Often the emotional arousal seen can be appropriate for the situation (dog 
gets highly aroused at feeding time causing them to bark), however, it becomes a behavioural problem because the 
owner finds this type of emotional arousal unacceptable. The amount of emotional arousal seen in the situation is 
not only dependent on the emotional competent stimuli present (another dog, another cat, the Vet) but also the 
individual’s ability to appraise the situation, cope with the stimuli present and respond to the situation.  This is a 
very individual process and so not all animals will react in the same way in a given situation. 
 
Unfortunately for Veterinary Behaviourists, emotions cannot be measured directly, and pet cannot tell us how they 
are feeling.  However, arousal can be measured physiologically and behaviourally (changes in heart rate, pupil size, 
raising of hackles, trembling etc) and inferences can be made about the potential emotional state seen.  When 
trying to infer emotional arousal it is important to remember arousal can be positive (food is coming) or negative 
(use of punishment), so looking at physiological changes alone may not be of use. 
 
The basic affective systems described by Panksepp (1998) have been used and adapted for use within veterinary 
behavioural medicine to infer emotion in a clinical setting (Mills, 2017; Mills 2019; Scherer, 2009; see table below).   
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Emotionally competent 
stimuli 

Emotional system activated Behaviour seen 

Desirables and incentives SEEKING Seeking and consummatory 
behaviours towards physical 
resources (food, toys etc) 

Desirables and incentives RAGE / FRUSTRATION Denial or absence of things the 
pet wants leading to trying to 
control the situation 

Threats / aversive  FEAR Avoidance of threats to 
personal or resource 

Bodily damage PAIN Reponses to actual or potential 
tissue damage 

Social interactions / play with 
affiliates 

PLAY Social interaction and play with 
other non-human animals 

Attachment figures PANIC / GRIEF Actions used to maintain or re-
established contact with an 
owner 

Dependents CARE Parental care or nurturing  

Sexual partners LUST Need to reproduce 

Undesirables HATE Freeloaders and those who are 
a potential burden to resources  

     

MEDICAL CONDITION WHICH CAN INFLUENCE BEHAVIOUR 

Most of the people attending this presentation have a Veterinary background as a Dr or Sr so I will not go into great 
details about the potential metabolic, endocrine, circulatory and potentially cancerous conditions which can have 
an impact on a pet’s behaviour.  However, a much under-diagnosed condition does cause significant changes in 
pets’ behaviour and their overall welfare, that is pain related to undiagnosed and untreated musculoskeletal 
conditions. 
 
Common presentations include “he won’t sit when I ask him, he must be stubborn” “she growls when I push her 
bum down to make her sit, she is dominant” “They are just getting old” or “they are old and grumpy” In fact most 
of these cases normally have some form of pain!!!  Over time the dog will learn that it hurts when the owner asks 
them to sit or pushes on their back end to make them sit, and so will start to exhibit behaviours associated with 
PAIN and FEAR when the owner approaches and ask them to Sit. 
 
The average behaviour consultation is 2 hours while the average Veterinary consult is 15 minutes; as a Veterinary 
Behaviourist, there is much more time to analyse gait, observe how the dog sits, how the dog or cat jumps up onto 
the sofa/worksurfaces, look at how much muscle is present over the body etc.  All these observations will help build 
a picture of potential underlying musculoskeletal disease which needs to be investigated. (Barcelos et al., 2015; 
Frank, 2014; Wiseman et al., 2001) 
 
If indicated, start a 3 weeks pain control trial and monitor any changes in pain-related behaviours (Heath, 2018). 
 
WRITING A BEHAVIOURAL MODIFICATION PROGRAMME 

A behaviour modification programme is an individualised plan to address short term management, safety 
precautions, environmental modifications and finally long-term management. 
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Short term management 

The aim of a short-term management plan is to reduce the pet’s exposure to the known emotional competent 
stimuli and by doing this, reduce the chance of the pet performing the undesired behaviour.  This often means an 
owner must sit down and write a list of all known emotional competent stimuli for the undesirable behaviours and 
make them as what can and cannot be avoided.  Those which can be avoided should be, such as walks, bath, trips 
to the Vets etc. Those which can not be avoided need to be managed through safety and environmental changes. 
 
Safety and environmental management 

The aim of safety and environmental management is to reduce the risk of potential injury to the owners and the 
pets.  These are often relatively quick and easy to do and can make a significant difference to the welfare for the 
pet and the owners.  These two aspects of a behavioural modification programme often overlap. And include but 
are not limited to the use of; 
 
1.    Baskerville Muzzle – with appropriate training to accept wearing it 
2.    Head collar and house line  
3.    Harness and house line 
4.    Stair gates/baby gates to enforce separation 
5.    Tether points in a room 
6.    Crate’s to restrict movement 
7.    Creating a safe haven of the pet to spend time alone in 
8.    Sedation for any Vet trips/grooming which is needed 
 
The introduction of response substitution exercises at this stage is important.  Response substitution is a form of 
operant counterconditioning where an animal is taught to perform a behaviour which is incompatible with the 
undesirable behaviour they are currently showing.  For example, teaching a “Touch” behaviour get the dog or cat 
to redirect themselves and move towards an open hand touch it with their nose instead of growling.  The motivation 
to perform the incompatible behaviour (Touch) must be stronger than the motivation to perform the undesirable 
behaviour (growling).  This means that these behaviours need to be taught in a quiet calm environment away from 
all potentially emotional competent stimuli until they are under stimulus control, have an established 
reinforcement history and have been practised in a number of environments before introducing a known emotional 
competent stimulus. 
 
The introduction of marker training is useful at this point.  Marker training is conditioning a noise, such as a clicker, 
to predict a food reward through classical conditioning; over time the noise becomes a secondary reinforcer (Pryor, 
1999). Once a dog or cat is marker trained it can be used in the many situations throughout the long-term 
management plan. 
 
Long-term management 

The success of a long-term management programme is often dependant on the implementation of short-term 
management, especially response substitution exercises.  Once this has been established, desensitisation and 
counter-conditioning can be introduced.  
 
The use of psychotropic medications 

It is worth mentioning medication at this point as its use can ensure the success of a long-term management plan.  
The use of medication can be essential to reduce arousal or motivation to enable a DSCC programme to change a 
pet’s behaviour (Horwitz and Mills, 2012). 
 
The details of medication use are beyond the remit of this presentation. However, as a behaviourist, you need to 
be aware that if a dog cannot habituate to things over months or years, such as the normal everyday noises, and is 
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unable to settle in a consult room after being in there for 2 hours, that animal is exhibiting high levels of arousal 
and anxiety.  Both high arousal and anxiety will have a negative effect on that pet’s ability to learn the training 
exercises or change its behaviour through DSCC, therefore the use of medication is indicated in these cases. 
 
Desensitisation 

This is the process of reducing sensitivity to a stimulus through a structured procedure of graded exposure.  It is 
often used in the treatment of fears and phobias but is also useful in cases of high arousal such as visitors arriving, 
petting-induced aggression, reactivity around other dogs/people etc (Horwitz al., 2012). 
 
Each emotional competent stimulus should be broken down into its component parts and a schedule of exposer 
drawn up to work from.  An example would be when aggression is shown around children, possible components 
for this trigger include; 
•    Proximity  
•    Number of children 
•    Age of the children 
•    Movement type and speed 
•    Amount of Noise 
•    Any accessories such as bikes, balls etc 
 
Once the trigger has been broken down a schedule of exposure can be drawn up to work through the components 
in a systematic way; work from least intense to most; work on each component separately; work on combinations 
of the components. 
 
Counter-conditioning 

This is the process of training an animal to perform a behaviour or response which is incompatible with the current 
undesirable response when exposed to an emotionally competent stimulus.   
 
Two forms of counter-conditioning are recognised; respondent (classical) conditioning and operant (instrumental) 
conditioning (Horwitz and Mills, 2012).   
 
Respondent counter-conditioning 
 
The is the process by which the emotional competent stimuli predicts the presence of the desired item.  This is 
where marker training can be used to aid this learning process. 
 
Initially, the emotional competent stimuli are seen from a distance which does not elicit a response, present the 
desired item, remove the emotional competent stimuli, then remove the desired item.  For example, aggression 
around children, see a child from a distance, get some chicken, child move away, chicken stops.  An example with 
marker training would be, see a child, hear the marker, get some chicken, the child moves away, chicken stops. 
The same as for desensitisation, the emotional competent stimuli should be broken down into its component parts 
then work through it systematically. 
 
Operant counter-conditioning 

This has been covered in the short-term management section. 
 
It is important to remember that response substitution should always be taught away from the emotional 
competent stimuli 
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MONITORING PROGRESS 

Monitoring progress throughout a behavioural modification programme is vital to ensure the recommendations 
made are eliciting a change in the pet’s behaviour, this can be through the use of a diary as well as follow up 
consultations. 
 
The use of a daily diary makes tracking behavioural patterns and changes easier.  It also allows for tracking of normal 
baseline behaviours such as sleeping, eating and exercise to be monitored as well as the behaviours being modified. 
When monitoring behaviour, the frequency, duration and intensity should be recorded.  The frequency is how often 
they perform the undesirable behaviour; duration is how long are the behavioural episodes and how quickly do 
they recover after; the intensity measure how intense the behavioural episode was.  For example, aggression 
towards a child, Frequency = everything they see children; Duration = children were 10 metres away, barked for 5 
minutes until we had walked past; Intensity = barking, lunging and pulling on the lead, unable to distract even with 
chicken on his nose.   
 
Traffic light colour coding the diary can be very useful to assess the effectiveness of a treatment plan without having 
to read every entry.  So, the example above would be coded Red as the behaviour was from a distance, he could 
not be distracted and took him 5 minutes to calm down.  Over time you would hope to see more orange and 
eventually green entries as the frequency, intensity and duration of the behaviour decreases. 
 
CONCLUSION 

Before a behavioural modification programme can be drawn up, a thorough work-up needs to be carried out to 
ensure all possible medication causes for the behavioural changes seen have been eliminated.   Once this has been 
done, the emotional state of the pet should be investigated, a diagnosis made, and only then can a behavioural 
modification programme be written. 
 
Each behavioural modification programme should be individualised and appropriate for the client and the pet 
involved.  With a well-planned behavioural modification programme which includes short-term, safety, 
environmental and long-term management strategies, it is possible to reduce and, in some cases, eliminate 
undesirable behavioural responses.   
 
However, it takes consistency, patience and commitment of time from both the owners and behaviourist involved 
to ensure the pet is progressing though the behavioural modification programme as expected.  Regular monitoring 
of the pet’s behaviour both with the clients and during the behavioural consultation, follow up appointment s and 
any training sessions ensure that the pets progress is tracked, and changes can be made to the behavioural 
modification programme as needed. 
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THE USE OF APDIA AGELISA AND MEAT INSPECTION TO DETERMINE 

PREVALENCE OF BOVINE AND PORCINE CYSTICERCOSIS IN GAUTENG 

ABATTOIRS 
Nomsa Mabogoane 

 

Cysticercosis is a muscular infection caused by metacestodes of Taenia saginata and Taenia solium in cattle and pigs 
respectively. These zoonotic cestodes are of high medical and veterinary importance due to their impact on public 
health particularly in developing countries. Abattoirs are currently being used for surveillance of animal diseases 
through meat inspection in South Africa. The aim of this study was therefore to determine the prevalence of bovine 
and porcine cysticercosis in Gauteng abattoirs through both retrospective methods (review of records) and cross-
sectional (sampling of animals at selected abattoirs) between 2017 and 2018 using meat inspection and a 
serological assay (apDIA AgELISA). Visual inspection was carried out by meat inspectors who visually assessed the 
presence of Taenia cysticerci in masseter muscles, tongue, heart and diaphragm of carcass. Post animal slaughter, 
each selected animal’s blood was collected into sterile specimen collection container, then immediately transferred 
into 10- ml plain SGVac vacutainer tube for serological analysis. Data derived from both the retrospective and cross 
sectional approaches were statistically analysed using statistical package for social Science (version 25, IBM). A 
review of the 5-year (2013 – 2017) archived records on the occurrence of cysticercosis based on meat inspection in 
Gauteng abattoirs revealed prevalence 0.0037% and 0.0008% for bovine and porcine cysticercosis, respectively. 
The prevalence in 2017-2018 of cysticercosis in cattle and pigs by meat inspection was 0.0% in both cattle (0/351) 
and pigs (0/107). The apDIA AgELISA commercial kit determined the sero-prevalence of bovine and porcine 
cysticercosis to be 3.40% and 2.80% respectively. It was therefore determined that apDIA AgELISA test was more 
sensitive that meat inspection. The ELISA test kit used in this study is genus and not species specific, therefore, the 
possibility of cross-reactions with T. hydatigena exists. 
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DETERMINATION OF FULL GENOME SEQUENCE OF AFRICAN SWINE FEVER 

VIRUS GENOTYPE XV 
Refiloe Malesa 

 

African swine fever (ASF) is a highly infectious viral disease of domestic pigs. This haemorrhagic disease causes up 

to 100% mortality in susceptible pigs. When the infection has reached the acute phase, symptoms such as 

diarrhoea, nasal discharge and reddening of the skin is observed and infected animals succumb to the disease within 

a week after presenting such symptoms. According to the South African animal disease Act of 1984, ASF is a 

controlled disease and must be reported to the World Organization for Animal Health (OIE) and state veterinary 

authorities. Next generation sequencing (NGS) is currently the preferred method for high throughput sequencing. 

NGS has simplified analysis of full genome sequencing, a complete sequence of a DNA can be obtained with a single 

sequence run. Currently 24 full genome sequences are available in GenBank. NGS plays a very significant role in 

viral diagnosis and understanding the host and pathogen relationship. In this study, TAN 2008/1 was used in order 

to determine a full genome sequence. The virus isolate was purified using high speed centrifugation, subjected to 

a DNase treatment, centrifuged at high speed through a 20% sucrose cushion, the pellet was resuspended, DNA 

was extracted and submitted for NGS. The full genome sequence of genotype XV was determined and compared 

to a known full genome sequence, 91% of TAN 2008/1 reads mapped against the reference sequence.  This is the 

first full genome sequence of a pig-derived genotype XV. 
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MOLECULAR EPIDEMIOLOGY OF THE 2019 FOOT AND MOUTH DISEASE 
Keneiloe Malokotsa 

 

Foot and Mouth Disease Virus (FMDV) is a highly infectious virus of cloven-hoofed animals, mainly affecting cattle 
and African Buffalo. The virus is categorised into seven distinct serotypes, South African Territories (SAT) 1, SAT 2 
and SAT 3, O, A, C and Asia-1. These serotypes are distributed in different geographic regions with six serotypes 
occurring in Africa. In South Africa, SAT 1, 2 and 3 persistently infect African buffalo and is limited to the Kruger 
National Park. Measures are in place to control movement of animals within the designated FMD control zone. 
However, in 2011 an outbreak of FMD SAT 1 was reported affecting northern Kwazulu-Natal despite the 
implementation of control measures. At the time of the outbreak the affected area was part of South Africa’s FMD 
free zone. In January 2019 a suspect outbreak of FMD was reported the Vhembe district of Limpopo. Tissue samples 
were collected from cattle that presented with clinical signs of FMD and sent to the laboratory for confirmatory 
diagnosis. RNA was extracted from the samples and a Real-time reverse transcription polymerase chain reaction 
assay targeting the 3D gene were used to confirm the presence of FMD virus RNA. The serotype responsible for the 
outbreak as well as its molecular epidemiology were further identified by sequencing and phylogenetic analysis. 
Sequencing and phylogenetic analysis confirmed the causative isolates to be SAT2/SAR/01/2019 (Topotype I) in 
January 2019 and in February 2019 SAT2/SAR/02/2019 (Topotype I). The FMD outbreak was reported to the World 
Organisation for Animal Health (OIE) and the FMD free-status of South Africa was immediately suspended. Although 
the mortality rate in FMD cases is low, the outbreak of FMD in the free zone will have a significant negative impact 
on the economy of South Africa due to the loss of trade with neighbouring countries and livestock productivity. 
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ACUTE HAEMORRHAGIC DIARRHOEA: WHAT IS NEW? 
McClure V. BVSc (Hons), MMedVet (small animal medicine) 

. Department of Companion Animal Clinical Studies, Onderstepoort Veterinary Academic Hospital, University of 
Pretoria. Ou Soutpans road. Pretoria North. vanessa.mcclure@up.ac.za 

 
INTRODUCTION 
 
Acute haemorrhagic diarrhoea syndrome (AHDS) is a disease often encountered by veterinarians that deal with 
small animals. This syndrome is characterised by an acute onset of vomiting, diarrhoea, anorexia and lethargy, 
which progresses to haematemesis and severe, haemorrhagic diarrhoea. The prognosis is good in most cases with 
aggressive treatment but can be fatal if not treated timeously. 1 Due to the fact that the disease has a high incidence 
of vomiting along with the diarrhoea, it used to be referred to as haemorrhagic gastroenteritis (HGE). More recent 
studies evaluating the gastrointestinal tract in patients with this disease via endoscopy and biopsies with 
histopathology, have revealed that there is no gastric involvement. This finding has resulted in the renaming of the 
syndrome from HGE to AHDS. 2  
 
SIGNALMENT 
 
AHDS typically affects young to middle age (1 – 4 years of age), small breed dogs. Breeds that tend to be 
overrepresented are Yorkshire terriers, miniature pinchers, Maltese poodles and miniature schnauzers.3 A possible 
explanation for this signalment could be that dogs with lower bodyweight are more excitable and hyperactive.4 
These two traits can be associated with stress, which are known to influence gastric motility, and influence intestinal 
permeability, which can all leading to gastrointestinal symptoms.5 In addition, the release of catecholamines during 
times of stress can trigger an surge in growth and virulence of both pathogenic and commensal intestinal bacteria.6 
 
 AETIOLOGY 
 
The exact cause of AHDS remains a mystery. Possible causes that have been speculated are Type I hypersensitivity 
reactions to dietary components or intestinal bacteria endotoxins, enteric viruses and Clostridium-related toxins.1-

3  Clostridium perfringens bacteria have been cultured from the faeces of dogs with AHDS, and the Clostridium 
perfringens enterotoxin has been found in the faeces of affected dogs. It is not clear if the clostridial proliferation 
was a cause or a consequence of the disease as the bacteria and toxin were also found in healthy dogs7,8 and a large 
proportion of the normal microbiome in the colon of dogs is made up of Clostridia.9 A study done  by Busch  et.al 
in 2015 found that  Clostridium perfringens enterotoxins and C. difficile toxins A/B did not appear to be involved in 
the pathogenesis of AHDS.10 However, a recently published study, looking at intestinal lesions via endoscopic 
biopsies with histopathology and bacteriology in dogs with AHDS, found necrotic mucosal surfaces in the 
duodenum. Accompanying the necrotic areas  were clostridia-like, gram-positive bacteria. The bacteria was 
identified as Clostridium perfringens type A that encoded for a pore-forming toxin netF. This suggests that the toxin 
netF is responsible for the lesions in the intestines of a substantial number of dogs with AHDS.11,12 From all these 
studies it seems that Clostridial infection is associated with AHDS but is probably not the sole cause.  
 
CLINICAL PRESENTATION 
 
Dogs with AHDS usually have a history of being completely healthy the day before, and then present with acute 
onset lethargy, vomiting (that may progress to haematemesis in some cases) and bloody diarrhoea. 20 % of dogs 
with AHDS do not vomit, and sometimes the diarrhoea only starts 52 hours after the vomiting3, so always have 
AHDS on your differential list for dogs that are vomiting or have haematemesis. Due to the severe intestinal mucosal 
damage that occur during the course of the disease, there is in an increase in the vascular and intestinal mucosal 
permeability. This causes rapid fluid shifts (water, electrolytes, plasma proteins and small amounts of red blood 
cells) from the intravascular compartment into the intestine resulting in hypovolaemia. The intracellular 
compartment is minimally affected in these dogs, so they usually do not display apparent physical signs of 
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dehydration early in the course of the disease, but may present collapsed with signs of  hypovolaemic shock 
(obtundation, tachycardia, poor pulse quality, pale mucous membranes, prolonged capillary refill time, and cool 
extremities.1,3,13,14 
 
DIAGNOSIS 
 
The diagnosis of AHDS is a diagnosis of exclusion. Steps should be taken to rule out other diseases that can cause 
haemorrhagic diarrhoea such as canine parvovirus, Addison’s disease, intestinal parasites, pancreatitis and 
coagulopathies to name a few.15  Once they have been excluded, the diagnosis is based on the signalment, clinical 
presentation, and laboratory findings. The laboratory findings that are commonly seen with AHDS are a marked 
haemoconcentration and an inflammatory leukogram with a thrombocytosis. The left shift  neutrophilia is likely 
due to inflammation from intestinal mucosal damage,  and the haemoconcentration from the fluid losses and 

splenic contraction. In previous studies, a haematocrit of  60 % was used as an inclusion criterion when making a 
diagnosis of AHDS. In a recent study it was found that only 31% of dogs had a haematocrit above 60% and 52% of 
the dogs in the study had a haematocrit within the reference range, concluding that a specific cut off level for the 
haematocrit cannot be used to make a diagnosis of AHDS.3  Other serum biochemistry changes such as  prerenal 
azotaemia, increased liver enzymes and hyperlactataemia, are often recorded, reflecting the hypovolaemia and 
subsequent hypoperfusion of organs.   Electrolyte abnormalities and hypoglycaemia are also frequently 
documented, due to losses in the vomitus and diarrhoea. Despite the severe dehydration and hypovolaemia, the 
total serum proteins are usually paradoxically normal to low due to the intestinal losses.3 
 
TREATMENT 
 
Aggressive intravenous fluid therapy is essential in the treatment of patients suffering from AHDS, as the fluid losses 
that these dogs experience can lead to an acute decompensation and rapidly result in death if not corrected 
timeously. Isotonic crystalloid solutions such as ringers lactate should be used. Boluses of 10–20 mL/kg should be 
used to treat hypovolemic shock.16 After each bolus, perfusion  parameters and cardiovascular status should be 
reassessed, and further boluses administered as required until heart rate, mucous membrane colour, capillary refill 
time,  distal extremity temperature, and mentation normalise.  If there is significant  hypoproteinaemia, fluid 
resuscitation may also require synthetic colloids to prevent further loss of fluids due to the decreased oncotic pull1.6 
Once the hypovolaemia has resolved, the fluid therapy should be adapted to correct the deficits over 6 to 12 h. This 
is achieved by calculating the volume of fluid needed to correct  dehydration, replace ongoing losses and supply 
maintenance fluids. Electrolytes  should be supplemented appropriately according to the needs reflected in the 
blood work.17 Continuous monitoring is very important to ensure the patients fluid balance is maintained. 
Measuring body weight twice a day can be helpful for monitoring fluid therapy in these patients.18 
  
Antiemetics and analgesics are necessary for patient comfort. Maropitant at 1 mg/kg SC q 24 can be used. Opioids 
are a good choice for analgesia.  The gastric mucosa can be compromised due to the hypoperfusion, so gastric 
antacids such as omeprazole at 1 mg/kg q 12 h PO can also be considered.3 It is now a well-known fact that early 
enteral feeding is beneficial for animals with critical illness due to the beneficial effect on the integrity of the gastric 
mucosa.19  Placement of a nasogastric tube can be very useful in patients that do not show a dramatic improvement 
after fluid therapy, as it can aid feeding and enable gastric decompression which will help with the nausea and 
gastric residual volumes can be quantified to determine  if there is an accumulate of fluid in the stomach due to 
decreased motility and so aid in the decision to use prokinetic agents. Feeding should be started as soon as the 
patient is haemodynamically stable. A gastrointestinal diet is recommended.  
 
Dogs with AHDS have alterations in the intestinal microbiome9 so the use of probiotics has been found to  
accelerated the normalisation of the intestinal microbiome. A study looking at the use of probiotics in dogs with 
aseptic AHDS showed a rapid decrease of netF toxin genes and fast clinical recovery in these dogs.20  
 
As dogs with AHDS have several risk factors for bacterial translocation, such as necrosis of the intestinal mucosal 
surfaces and intestinal bacterial overgrowth, and adherence of large numbers of bacteria to the necrotic mucosal 
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surfaces, antibiotics have routinely been used in the treatment of these dogs.1 This has now been challenged as 
recent studies have proved that the use of antibiotics in most of these cases is not needed. A prospective study that 
included 87 dogs with AHDS and 21 healthy dogs, showed that the incidence of bacteraemia in dogs with AHDS was 
low and not different from those of healthy control dogs. They also found that the clinical course of the diseases 
and the survival rate was no different in the dogs with AHDS and bacteraemia. It is thought that in dogs with a 
healthy immune system and liver, even with severe destruction of the intestinal barrier, the liver can effectively 
clear bacteria from the blood as it passes through the sinuses as long as the bacterial load does not overwhelm the 
functional capacity of the hepatic reticuloendothelial system.21 A second study  looked at 2 groups of dogs with  
mild to moderate (non septic)  AHDS. The one group received antibiotic treatment and the others group were given 
a placebo. This study found that dogs that received the antimicrobials  had no difference in their time to resolution 
of the diarrhoea or length of hospital stay compared to the dogs given the placebo.22 However, even though sepsis  
from bacterial translocation is uncommon, if it does occur it can be  potentially life-threatening, so close monitoring  
of patients with AHDS is warranted. Dogs that do not respond  to fluid and colloid therapy after 4 hours, and remain 
tachycardic despite adequate fluids and analgesics, have a rectal temperature of > 39.5°C, and a leucopoenia (< 4 x 

10
9
/l), or a white cell count of >25 x 10

9
/l, or band neutrophils >1.5 x 10

9
/l should receive antibiotic treatment.22 If 

a systemic bacterial infection is suspected to be causing sepsis, bacterial cultures is advised to ensure an  
appropriate antibiotic is selected for use in the patient. Until sensitivity testing is available, suspected septic patients 
should be treated with intravenously administered antibiotics covering primarily gram negative and anaerobic 
bacteria (e.g., fluoroquinolones and metronidazole).23  
 
MONITORING 
 
As with any critically ill patient monitoring is essential as their parameters can change dramatically in a short period 
of time.18 As mentioned above, if these patients do not respond to the initial fluid therapy, a more aggressive 
treatment plan is needed. Researches from Munich derived an AHD scoring index so that they could characterise 
the severity of the patient’s disease for research purposes.22 The index was calculated by evaluating  six parameters; 
activity/attitude, appetite, vomiting, faecal consistency, stool frequency/day and dehydration. Each parameter is 
scored (0 = normal, 1 = mild, 2 = moderate, 3 = severe),  then an overall total score is used to determine the clinical 
significance of the disease. This index scoring system can be helpful when monitoring the patient and also when 
deciding to discharge the patient.22 
 
PROGNOSIS 
 
Prognosis is good with adequate fluid therapy, and a rapid clinical improvement occurs within 48 hours of initiation 
of therapy. Hospitalisation time is usually approximately  3 days.3 
 
CONCLUSION 
 
AHDS is a common syndrome seen in small breed young to middle age dogs. The prognosis is good if they are 
treated timeously with fluid therapy and other supportive treatments. Antibiotic use is usually not necessary and 
should be avoided if possible to restrict unnecessary antibiotic treatment to reduce the chances of developing 
antibiotic resistance and to prevent the disruption of the protective intestinal flora as some enteropathogenic 
bacteria can only colonise the gut if the normal intestinal microbiota is disturbed or absent.  
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TOPIC: PREGNANCY AS A VET – WHAT TO WORRY ABOUT? 
Cheryl McCrindle BVSc(Hons) PhD  (with three successful pregnancies during vet practice) 

Affiliation: SHSPH, Faculty of Health Sciences, University of Pretoria 

 

INTRODUCTION 

Feminisation, the proportion of women in the workplace, has been increasing over the past three decades in many 
countries (Alan, 2016; Rubery 2015). The proportion of female veterinarians registered to practice in South Africa 
has also increased in the veterinary profession over the last 30 years (SAVC 2019).  Pregnancy is a normal bodily 
function for women, however the hormonal and physiological changes that occur can affect her activity levels, 
physical capacity and susceptibility to disease (Claasen 2019).  It is very important for a pregnant veterinarian is to 
understand which hazards have the highest risk for herself and her unborn foetus, so that exposure can be 
minimised (Shirangi et al., 2007). Risk analysis is used in veterinary science as well as occupational health and is 
comprised of four consecutive stages: hazard Identification; risk assessment; risk mitigation or management; and 
risk communication or reporting (OIE, 2018). Health Risk Assessment (HRA) is a scientific based procedure to 
calculate the health risks of identified environmental or occupational stressors or hazards for workers. These are 
categorised into the following classes, i.e. physical, chemical, biological, ergonomical and psychological (Claasen, 
2019, Orton, 2019). According to the American National Association of State Public Health Veterinarians (NASPHV, 
2015), exposure to zoonotic diseases is particularly high in veterinarians. The International Standards Organisation 
( ISO)  ISO/DIS 45001-2018  lists requirements for an Occupational Health and Safety Management System  (ISO 
2018). In ISO/DIS 45001 a hazard in defined as a “source or situation with a potential to cause injury and ill health” 
(Definition 3.19), while a risk is defined as a “combination of the likelihood of occurrence of a work-related 
hazardous event or exposure(s) and the severity of injury and ill health that can be caused by the event or 
exposures” (Definition 3.21). In abattoirs the magnitude and likelihood of hazards are audited and the risk 
estimated using hygiene assessment systems (HAS), hygiene management systems (HMS) and standard operating 
procedures ( SOP) put in place to minimise risks to both food and worker safety. Hazard assessment with 
identification of critical control points (HACCP) is also a risk based approach which can be applied to worker safety 
as well as food safety and waste management from farm to fork in livestock systems (Govender, 2016). The NIOH 
in South Africa lists hazards applicable to agricultural workers, that may also be applicable to production animal 
veterinarians (NIOH, 2019). 
 
There are both international (CDC, 2019) and national (Claasen 2019; Department of Labour, 1998) regulatory 
guidelines mentioning occupational health risk assessments for pregnant women.   Guild et al (2001) lists the hazard 
categories for mining as physical, chemical, biological, ergonomic and psychological.  These last two categories are 
particularly valid for veterinary science which can be a very stressful career and also involve  ergonomics when 
lifting or restraining animals.  
 
Veterinarians are employed in a wide diversity of practices in South Africa (Gummow 2003; SAVA, SAVC), however 
the list is not consistent. The South African Veterinary Council lists requirements for different facilities in the Rules 
pertaining to the Veterinary and Paraveterinary Act ( SAVC 2019) as:  
 

• Clinical veterinary facilities  

• Mobile animal services and compulsory community facilities 

• Regulatory services  

• Small animal clinics and hospitals 

• Equine hospitals 

• Production animal hospitals 

• Herd health practices ( ruminant/wildlife/poultry/pigs/ aquatic) 

• Behavioural consultancies 

• Veterinary laboratories 
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• Research animal facilities 

• Industry 

• Vet shops 

• Non-practicing facilities 
 

In contrast, the South African Veterinary Association (SAVA) classifies veterinary practices as: “Avian, Behaviourist, 
Equine, Exotics, Livestock, Pigs, Poultry, Small Animals, Wildlife and Other” (SAVA 2019). Neither organisation 
mentions careers such as “Animal Welfare”, “State Veterinary Services”, “Veterinary Public Health”, “Drug 
compounding”, “Diagnostic laboratory”, “Zoo or Aquarium” or “Academic (lecturer)”.  All of these different 
environments’ present different hazards and exposure levels for pregnant veterinarians (CDC 2019). Scheftel et al 
(2017) has published an extensive review of hazards to female reproductive health in veterinary practice, but there 
are no South African publications included.  
 
Some papers have also addressed the needs of   both veterinary and paraveterinary professionals (Kulkarni, 2018;  
NASPHV, 2015; Scheftel  et al., 2017; University of Wisconsin, 2019) .  The CDC (2019) gives a particularly accurate 
summary of the health hazards during pregnancy for animal workers and veterinarians:  
 
“Veterinary workers often have high physical demands, such as heavy lifting or standing for long periods of time, 
and may work with several potentially hazardous chemicals or products that might adversely affect their 
reproductive health. These include antineoplastic drugs, antiviral drugs, anesthetic gases, disinfectants, X-rays, and 
pesticides, such as those used for flea and mite treatments. Zoonotic infections, or infections acquired from animals, 
are another important concern.” 
 
The aim of this paper is to identify and characterise hazards, estimate the risk of exposure and suggest mitigation 
strategies   pregnant veterinarians in different types of practice in South Africa. 
 
Methods:  
The types of existing practices in South Africa (SAVA, 2019; SAVC 2019) were reclassified into similar exposure 
groups in order to facilitate hazard identification and characterisation (See Table 1).    
 
Table 1: Reclassification of the type of practices in South Africa to facilitate hazard and risk allocation 

Type of practice Animals 
seen 

Clinical Ambulatory/ 
sedentary 

Necropsies, abattoirs, research 
or  diagnostic laboratories 

Small animals and 
behaviour (SA) 

Pets Yes Sedentary Necropsies 

Equine  (EP) Horses Yes Ambulatory Necropsies 

Production animals,  
poultry, wildlife , 
Animal Health, State 
vet  (PA) 

Farm 
animals 
and wildlife 

Yes Ambulatory Necropsies 

Animal welfare, Zoo 
(AW) 

All Yes Sedentary No 

Academia, Industry 
(AI) 

None No Sedentary No 

Laboratory- research 
or diagnostic (LR) 

Lab animals 
or no 
animals 

No Sedentary Necropsies of laboratory 
animals depending on type of 
laboratory.  Culture /diagnosis 
of zoonotic microbes. Chemical 
laboratories. 
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Veterinary Public  
Health ( SVS and 
private), Pathology 
(VPH) 

All animals No Ambulatory Necropsies and abattoirs 

 

In 2017, Sheftel et al., published an extensive review of hazards to female reproductive health in veterinary practice.  
These identified hazards were aligned to likelihood of exposure in different types of South African veterinary 
practices.   The author has successfully managed three pregnancies in a diversity of veterinary practice situations, 
including a diagnostic laboratory, small animal, equine and production animal practice, veterinary public health, 
animal welfare, animal behaviour   as well as academia. This experience has been applied qualitatively, based on 
participant observation (Kawulich, 2005) using a risk matrix approach (Oliveira et al., 2018), to estimate the 
likelihood and severity (consequences to pregnancy) of exposure to physical, chemical and biological risks. Although 
ISO 45001-2018 uses a 3x3 risk assessment matrix, a 4x4 risk matrix approach was selected for this study as it was 
relatively easy to intuitively assess risks in the workplace using this scoring system (Table 2). 
 
Table 2:  Risk assessment scores (likelihood and magnitude of exposure) used for the risk matrix 

Score Likelihood (probability) of exposure Score Magnitude of consequences (severity) 

1         Highly unlikely 1 Slight, easily treated 

2 Possibly 2 Affects work (sick leave required) 

3 Quite likely 3 Severe effect on foetus, mother or child 

4 Very likely 4 Fatality (foetus, mother or child) 

 

Figure 1 shows how to use a 4x4 risk matrix to assess and rank the acceptability of each risk identified by multiplying 

the frequency of the hazard identified with its consequences (magnitude)  

Figure 1 Risk Matrix 

 

The researcher used an auto-ethnographic approach (Ellis et al.,2011) based on her own experiences (participant 
observation) of three successful pregnancies in different types of veterinary practices; as well as available literature, 
to rank and score risks in the 4x4 risk matrix.  
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Results  

Table 3, 4 and 5 show hazard identification and characterisation, as well as estimated risk assessment (likelihood x 
magnitude) for pregnant veterinarians working in each of the different employment types. 
 
Table 3 Physical, ergonomic and psychological hazards in different veterinary practices 

HAZARD   CONSEQUENCE      RISK FOR EACH TYPE OF PRACTICE* 

SA EP PA AW AC LR VPH 

Noise, Extremes of hot 
and cold, Shock, 
Vibration or movement  

Miscarriage, foetal 
lesions, placental 
displacement 

L N N L N L H 

Long distance driving, 
traffic accidents 

Sitting for long periods 
with oedema, injury or 
fatality due to accidents 

N H H M L N H 

General ergonomics, 
moving and manual 
handling of heavy 
articles or animals 

Miscarriage; direct 
trauma due to falling 

H H H M N N L 

Over-tiredness or pain 
due to long periods of 
standing. 

Varicose veins, oedema in 
late pregnancy, 
miscarriage 

H M M M M M M 

Lower agility, balance 
co-ordination, speed of 
movement.  

Injuries when working 
with animals, bites, kicks, 
trampling, falls 

H H H M L N N 

Psychological stress, 
long working hours. 

Depression, high blood 
pressure 

H H H H H H H 

X-rays, radiation Direct damage to foetus H M M L N L/H* N 

Lack of access to toilets, 
unsanitary working 
areas, unsafe water, 
remote areas. 

Bladder infections 
Poor access to first-aid 
and hospitals when 
needed 

N H H M N N M 

 

KEY: Practice Type:  Small animals and behaviour (SA); Equine (EP); Production animals, poultry, wildlife, Animal 

Health, State vet (PA); Animal welfare (AW); Academia, Industry (AC); Laboratory- research or diagnostic (LR); 

Veterinary Public Health - SVS and private, Pathology (VPH).              Level of Risk H=high;M=Medium; L=Low; 

N=negligible. 

Table 4 Biological hazards in different veterinary practices 

HAZARD   CONSEQUENCE      RISK FOR EACH TYPE OF PRACTICE 

SA EP PA AW AC LR* VPH 

Human pathogens: 
Human parvovirus B19 
Rubella virus*, HIV, 
Chickenpox*. Contact 
with the public who 
could be carriers. 

Foetus affected 
adversely. Risk associated 
with number of humans 
you work with 

H M M H H L/H* L 

Brucellosis Foetus affected, may 
affect long term fertility 
of mother 

N N H L L L/H* H 

Leptospirosis Foetus affected adversely M L M M N L/H* H 
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Psittacosis Foetus affected adversely M N M M N L/H* H 

Bovine tuberculosis Mother affected, can 
infect child after birth 

N N M L N L/H* L 

Salmonellosis  Mother affected, can 
cause foetal death, 
miscarriage 

M M M M N L/H H 

Enteric bacteria: E Coli, 
Campylobacter, Shigella 

Transmit to baby during 
neonatal stage as a fatal 
diarrhoea if mother is a 
carrier 

L L M L N L/H* M 

Listeriosis Late miscarriage, 
neonatal death 

L N M L N L/H* H 

Rift Valley Fever, West 
Nile Fever 

Can be fatal for mother 
and/or foetus 

N H H M N L/H* H 

Rabies Can be fatal for mother H L H M N L/H* L 

Congo Fever Fatal for mother  L M H M N L/H* H 

Tick Bite Fever Fever may cause 
miscarriage 

M M H M N L L 

Q fever Miscarriage, foetal 
growth retarded. Foetal 
death 

N N H M N L/H* M 

Toxoplasmosis Foetal CNS abnormalities, 
chorioretinitis, 
hydrocephalus 

H N L M N L/H* L 

Cryptosporidium, 
Giardia 

Transmit to baby during 
neonatal period 

L N L L N L/H* L 

*Means that it depends on which type of laboratory and whether it includes exposure to the particular hazard 

mentioned in column 1. 

KEY: Practice Type:  Small animals and behaviour (SA); Equine (EP); Production animals, poultry, wildlife, Animal 

Health, State vet  (PA); Animal welfare (AW); Academia, Industry (AC); Laboratory- research or diagnostic (LR); 

Veterinary Public  Health  - SVS and private, Pathology (VPH).              Level of Risk H=high;M=Medium; L=Low; 

N=negligible. 

Table 5 Chemical hazards in different types of veterinary practices 

HAZARD   CONSEQUENCE      RISK FOR EACH TYPE OF PRACTICE* 

SA EP PA AW AC LR VPH 

Hormones Miscarriage L H H N N L N 

Veterinary medicines 
that are carcinogenic, 
mutagenic or 
teratogenic 

Foetal abnormalities or 
death 

H H H M N L/H* N 

Pesticides and 
agricultural chemicals, 
especially those 
absorbed through the 
skin or inhaled 

Foetal abnormalities or 
death 

H H H H N L/H* N 

Dioxins Endocrine disruptors, 
infertility, hyperthyroid in 
foetus 

L L L L L L/H* L 

Chloramphenicol and  Foetal abnormalities L L L L N N N 
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Cyclosporine 

Isoflurane and Other 
halogenated 
Anaesthetics 

Foetus affected H H L H N L/H* N 

         

*Means that it depends on which type of laboratory and whether it includes exposure to the particular hazard 

mentioned in column 1. 

KEY: Practice Type:  Small animals and behaviour (SA); Equine (EP); Production animals, poultry, wildlife, Animal 

Health, State vet (PA); Animal welfare (AW); Academia, Industry (AC); Laboratory- research or diagnostic (LR); 

Veterinary Public  Health  - SVS and private, Pathology (VPH).              Level of Risk H=high;M=Medium; L=Low; 

N=negligible. 

DISCUSSION:  

The descriptions of hazards and their consequences for pregnant women, described in Tables 3, 4 and 5 were 
modified after a number of published occupational health and safety tables and publications (Claasen 2018; 
Department of Labour, 1998, Kulkarni, 2018; NASPHV, 2015; Scheftel et al., 2017; University of Wisconsin, 2019). 
The estimation of the likelihood and magnitude of the risks in Tables 3, 4 and 5 was based mainly on personal 
experience of being pregnant in a diagnostic laboratory both at Onderstepoort Veterinary Institute as well as the 
University of Pretoria Veterinary Faculty at Onderstepoort. My third pregnancy was spent in a mixed companion 
animal, equine and production animal practice. Considerable experience was later gained in estimating 
occupational health and safety risks at abattoirs, when I presented lectures and clinics in Veterinary Public Health 
at the Faculty of Veterinary Science at the University of Pretoria between 2002 and 2012.  This could be interpreted 
as subjective bias, however, auditing potential hazards and risks in abattoirs and along the food chain is part of the 
Hazard Assessment Critical Control Point (HACCP) method, as well as Hygiene Assessment Systems (HAS) (Govender 
2016). Both of these are subjective ways of ranking and scoring hazards and risks through personal observations in 
abattoirs. Occupational Health and Safety management uses a slightly different approach to Health Risk Assessment 
(Claasen, 2018). Additionally, I have chosen to combine these different approaches to estimate likelihood and 
magnitude of the hazards, with participant observation and a qualitative auto-ethnographic approach (Ellis et al, 
2011) 
 
RISK COMMUNICATION 

Sensible precautions to diminish risks to you and your unborn child are aligned to the stage of pregnancy and the 
type of risks you are likely to encounter in your workplace.  Even before getting pregnant, you should have yourself 
tested for toxoplasmosis, brucellosis and listeriosis annually and see a medical doctor if you show signs of chronic 
diarrhoea or coughing. It is also advisable to consult a gaenecologist for regular foetal monitoring.  In the first two 
trimesters (up to 6 months) it is not much of a problem to continue with your profession, provided that you avoid 
X-rays, use good hygiene principles and protective clothing to prevent zoonoses (Table 5) and avoid the specific 
chemicals listed in Table 6. General hygienic principles should be strictly observed to prevent transfer of enteric 
parasites and faecally transmitted pathogens. After the 6th month of pregnancy, standing or sitting for long periods, 
driving long distances, as well as lifting and carrying heavy loads tend to become problematic. Easy access to toilets 
and hygiene facilities to wash your hands are very important in late pregnancy, as is easy access to maternity 
facilities if you go in labour.  Therefore, long distance driving to visit livestock on remote farms is not advised.   Most 
pregnant veterinarians can continue practising through to the last month of a normal pregnancy, if they adjust how 
they work and refer cases, rather than giving up work entirely.    
 
CONCLUSIONS 

It is concluded that the type of practice can influence the likelihood and magnitude of exposure to hazards for 
pregnant veterinarians. The lowest exposure rate to hazards overall risk is in academia and industry, while the 
highest is in the clinical professions and VPH practices with abattoir inspections. Clinical and VPH practice exposes 
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pregnant veterinarians to biological, chemical and physical hazards. However, a woman veterinarian can continue 
practicing throughout her pregnancy if she observes sensible hygiene precautions, wears appropriate protective 
clothing and is careful to delegate heavy lifting to assistants, bring a chair into the consulting room and refer cases 
beyond her physical capacities to non-pregnant colleagues. 
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EARLY EXPERIENCE AND SOCIAL ATTACHMENT IN ADULT DOGS 
Shannon McKay – 22nd October 2010 

 
INTRODUCTION 
 
The effects of experiences during behavioural development on adult behaviour have received much attention 
from biologists for the past century (Hensch, 2004). Numerous studies have been conducted on a wide variety 
of species, such as Rhesus monkeys Macaca mulatta (Bennett et al., 2002; Harlow et al., 1966); rats Rattus 
norvegicus (Plotsky & Meaney, 1993; Camp et al., 1984); domestic horses Equus caballus (Heird et al., 1981), 
domestic fowl Gallus sp. (Anokhin et al., 1991) and the granary weevil Sitophilus granarius (Rietdorf & Steidle, 
2002). These studies have generally concluded that experiences during behavioural development can influence 
adult behavior. 

 
Early experiences 
Early experiences modify the developing brain by causing the formation of new synapses (Gazzano et al., 2008b; 
Hensch, 2004). Competition amongst these synapses culminates in selection of the most frequently firing 
synapses and eradication of infrequently firing ones (Balbernie, 2001). The retained synapses form neural 
pathways or circuits, which function as “maps” for future behaviour (Hensch, 2004; Balbernie, 2001) and 
individualise the nervous system (Lindsay, 2000). Early experiences during behavioural development thus 
influence the behavioural phenotype of the adult on both a morphological and physiological level. Developing 
mammalian brains in particular are “experience-sensitive” and “experience-dependant” (Cirulli et al., 2003). 
Behavioural development in mammals is heavily influenced by and dependant on experiences. 
 
A lack of a particular set of early experiences can hamper brain maturation and increase vulnerability to 
psychopathology in mammals (Cirulli et al.,2003). Animals raised in sensory isolation develop a higher sensitivity 
to sensory stimulation (Grandin & Deesing, 1998) and deprivation of early experiences with novel stimuli is 
implicated in the development of neophobia in adults (Cromwell-Davis, 2007). 
 
Critical periods 
The effects of early experiences are limited to certain periods during development which are called critical 
periods (Scott, 1962). Hensch (2004) describes a critical period as a time window in development during which 
there is an increased sensitivity to experiences resulting in long-term effects. During a critical period, behaviour 
systems become “organized… and progressively more difficult to re-organise” (Scott, 1962, pg 957). 
 
Critical periods during behavioural development have also been referred to as sensitive periods, critical 
moments, optimal periods, vulnerable points, crucial stages and susceptible periods (Dehasse, 1994). In species 
where the critical period is relatively short, ranging from minutes to hours, the term critical period is preferred 
(Dehasse, 1994). In species where the critical period extends to weeks or months, the end of the period is 
gradual and the effects can be reversed to an extent, the term sensitive period is preferred (Thompson, 2010; 
Serpell & Jagoe, 1995; Dehasse, 1994). 
 
Imprinting and socialisation 
Repeated exposure to stimuli during critical/sensitive periods results in attachment to those particular stimuli 
(Sluckin, 1970). In species with a critical period this is termed imprinting (Sluckin, 1970) and in species with a 
sensitive period this is termed socialisation (Dehasse, 1994). Two types of socialisation are reported. Intra-specific 
socialisation facilitates attachments to conspecifics in group- living animals (Topal et al., 2005; Scott & Fuller, 
1965; Scott, 1958) and enables species identification (Dehasse, 1994); whereas inter-specific socialisation can be 
fostered with another species if sufficient exposures to that species are experienced during a sensitive period 
(Topal et al., 2005). Inter-specific socialisation to animate objects is thought to counter predatory behaviour 
toward conspecifics (Dehasse, 1994). If a social animal were to predate on its conspecific group members (more 
specifically its kin) this would be detrimental to the animal’s fitness and long-term survival. 
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Socialisation to inanimate objects assists in the process of selective filtering of stimuli (Sluckin, 1970). 
 
The frequency of exposure to target stimuli (both animate and inanimate) during the socialisation period is 
implicated in later attachments to those stimuli. An increase in exposures leads to greater attachment while a 
deficiency of exposures leads to less attachment to those target stimuli in later life (Cromwell- Davis, 2007; Topal 
et al., 2005; Appleby et al., 2002; Lindsay, 2000, Serpell & Jagoe, 1995; Dehasse, 1994; Fox & Stelzner, 1966a; 
Fox & Stelzner, 1966b). 
 
Socialisation in the dog 
The dog is closely associated with people and studies on the behaviour of the dog have practical value as they 
can shed light on processes which can influence problems associated with pet dogs, such as aggression, nuisance 
barking and destructive behaviour. Furthermore the dog is a useful and convenient species for the general study 
of behavioural development (Svartberg et al., 2005) and the concepts of early experiences and critical periods 
have been thoroughly examined in this species (Lindsay, 2000, Serpell & Jagoe, 1995; Dehasse, 1994; Fox, 1969; 
Fox & Stelzner, 1967; Fuller, 1967; Scott & Fuller, 1965; Freedman et al., 1961; Scott, 1958). The dog has thus 
been used as the model in my study of early experiences and the effect of these early experiences on later 
behaviour. 
 
The ontogeny of the dog’s behaviour is thought to proceed through the following sensitive periods (Scott, 
1958): neonatal period (birth to 12 days); transitional period (12 to 21 days); socialisation period (21 to 84 
days/12 weeks) and the juvenile period (84 days/12 weeks to sexual maturity). The sensitive period during 
which intra- and inter-specific socialisation occurs is the socialisation period, but the exact time frames of this 
period appear to vary both between and within breeds (Scott, 1958). Some authors also contend that the 
socialisation period extends beyond 12 weeks to ~14 weeks (Battaglia, 2009). To date, the development periods 
proposed by Scott (1958) remain largely unchallenged in the literature. There is a scarcity of recent research on 
the actual timing of sensitive periods in dogs, probably due to the ethical issues of raising potentially 
maladaptive dogs (Udell & Wynne, 2010). 
 
During the socialisation period, puppies cease being reactive to their environment and become interactive 
instead (Fox & Stelzner, 1967) actively approaching and accepting unknown stimuli and remembering these 
experiences (Arai & Ohta, 2009). Deficiencies in intra-specific socialisation result in conspecific avoidance and 
lack of species identity (Fox, 1969; Fox & Stelzner, 1967), asocial and submissive behaviour in the presence of 
normally socialised conspecifics (Fox & Stelzner, 1967), inhibition (Scott & Fuller, 1965) and attacks from 
normally socialised conspecifics (Scott & Fuller, 1965). 
 
During the socialisation period, the dog can also be socialised to other animals (Fox, 1969), people (Arai & Ohta, 
2009; Battaglia, 2009; Duffy & Serpell, 2009; Topal et al., 2005; Lindsay, 2000; Wolfle, 1990; Fox & Stelzner, 1967; 
Fox & Stelzner, 1966a; Scott & Fuller, 1965; Scott 1958) and inanimate objects (Lindsay, 2000; Serpell & Jagoe, 
1995; Scott & Fuller, 1965). Puppies denied inter-specific socialisation experiences are more likely to behave with 
aversion or disinterest (Serpell & Jagoe, 1995; Scott & Fuller, 1965; Melzack & Thompson, 1956), fear (Scott & 
Fuller, 1965; Freedman et al., 1961), aggression (Arai & Ohta, 2009; Sforzini et al., 2009; Ott et al., 2008; King et 
al., 2003; Appleby et al., 2002; Lindsay, 2000; Serpell & Jagoe, 1995), timidity (Gazzano et al., 2008a) or anxiety 
(Wolfle, 1990) towards those species. Conversely, increased exposure to other species during the socialisation 
period is implicated in reduced incidence of problem behaviours, such as fear, anxiety and aggression, in the adult 
dog (Thompson et al., 2010; Arai & Ohta, 2009; Battaglia, 2009; Sforzini et al., 2009; Gazzano, 2008b; Ott et al., 
2008; Appleby & Pluijmakers, 2003, Appleby et al., 2002; Lindsay, 2000; Serpell & Jagoe, 1995; Wolfle, 1990). 
 
Dehasse (1994) argues that inter-specific socialisation in the dog towards people is not generalisable and is 
restricted to the characteristics of the individual that the dog is exposed to, terming this “infra-specific” 
socialisation. He argues that in order for inter-specific attachment to people to be fully developed in the dog, 
the dog’s early experiences of people should encompass a broad variety of people (age, sex etc.). 
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Inter-specific attachment of the dog to people 

Increased exposure to people during the socialisation period has been found to affect later social attachment to 
people by dogs (Cromwell- Davis, 2007; Topal et al., 2005; Appleby et al., 2002; Lindsay, 2000, Serpell & Jagoe, 
1995; Dehasse, 1994; Fox & Stelzner, 1966a). Deficiencies in inter- specific attachment of the dog to people cause 
problems for the owner of the dog, including embarrassment, fear and financial loss (Arai & Ohta, 2009; Sforzini 
et al., 2009; Gazzano et al., 2008a; Ott et al., 2008; King et al., 2003; Appleby et al., 2002; Lindsay, 2000; Serpell 
& Jagoe, 1995). Deficiencies in inter-specific attachment of the dog to people also cause problems for the dog, 
such as fear and anxiety (Serpell & Jagoe, 1995; Wolfle, 1990; Scott & Fuller, 1965; Freedman et al., 1961). 
 
In recognizing this problem, studies have been conducted to investigate the effects of quantity and variety of 
exposures required during the sensitive socialisation period, to develop adequate inter- specific attachment of 
the dog to people (Thompson, 2010). The frequency of exposure to people during the socialisation period has 
been implicated in later social attachment to people in dogs(Cromwell- Davis, 2007; Topal et al., 2005; Appleby 
et al., 2002; Lindsay, 2000, Serpell & Jagoe, 1995; Dehasse, 1994; Fox & Stelzner, 1966a). When investigating 
more precise measures of the quantity of exposures required to establish inter-specific attachment of the dog 
toward people, Fuller (1967) found that dogs could be adequately socialised to people with as little as 20 minutes 
of social contact per week during the age of 3 – 16 weeks. Wolfle (1990) established a similar result with less than 
five minutes of social contact per week with puppies under the age of four months. These periods are probably 
far less than a puppy would receive in a typical home environment. However, both Fuller (1967) and Wolfe (1990) 
measured the degree of attachment to people in laboratory dogs. While these test subjects may have been 
“adequately attached” to people as laboratory dogs, it is questionable whether a similar response occurs in the 
domestic pet environment and/or whether the levels of attachment described as adequate in laboratory dogs 
would be adequate for inter-specific attachment to people in the domestic pet dog. 
 
In terms of the quality (diversity) of the exposures required for adequate inter-specific attachment of the dog to 
people, there is paucity in the literature. Considering Dehasse’s (1994) argument that inter-specific socialisation 
is not generalisable and is restricted to the characteristics of the individual, there is general consensus that for 
the dog to be socialised to people and to thus develop social attachment to people as a group, dogs require 
exposure to a heterogeneous sample of people during the socialisation period (Cromwell-Davis, 2007). Noted 
puppy socialisation authority, Dr. Ian Dunbar, recommends that puppies should have experiences of 200 
different people before the age of four months to achieve adequate levels of inter-specific attachment to people 
(I Dunbar pers. comm.). 

 
Puppy socialisation classes 

Puppies typically leave their maternal home at 6 – 10 weeks of age, placing the responsibility of socialising the 
puppy on the new owner (Thompson, 2010; pers. obs.). However, puppy owners were traditionally advised to 
keep their puppy isolated at home until the puppy’s vaccination schedule was complete (Cromwell-Davis, 2007). 
This occurs at approximately 16 weeks of age (pers. obs.) which falls outside of the socialisation period of 12 
weeks (Scott, 1958). This practice restricted opportunities for additional exposures to people outside of the home 
(Lindsay, 2000). As a result, puppies were deprived of inter-specific socialisation experiences with people, which 
was believed to impact detrimentally on their attachment to people as adults (Lindsay, 2000; Serpell & Jagoe, 
1995; Fogle 1990). 
 
This problem resulted in the advent of puppy socialisation classes. In these classes, puppies within the sensitive 
socialisation period are repeatedly exposed to unknown puppies and dogs, unfamiliar people, novel objects 
and sounds in a controlled environment (thereby reducing the associated risks of infectious diseases). All or a 
combination of these elements occur in many puppy socialisation classes offered in South Africa and classes 
typically occur weekly over six to eight weeks with puppies being between 8 – 10 weeks of age upon 
commencement of these classes (pers. obs.). 
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These additional early experiences during a sensitive period for socialisation are thought to maximize both intra- 
and inter-specific socialisation of the dog (Battaglia, 2009; Batt et al., 2008; Cromwell-Davis, 2007; Lindsay, 2000) 
and reduce the likelihood of problem behaviour later in the life of the dog (Thompson et al., 2010; Arai & Ohta, 
2009; Battaglia, 2009; Sforzini et al., 2009; Gazzano, 2008b; Ott et al., 2008; Appleby & Pluijmakers, 2003, Appleby 
et al., 2002; Lindsay, 2000; Serpell & Jagoe, 1995; Wolfle, 1990). Puppy socialisation classes have become 
increasingly popular since the late 1990’s (Thompson, 2010; Cromwell-Davis, 2007; Seksel et al., 1999). 

 
Empirical studies 

The benefits of puppies being “socialised” are commonly spoken of, yet very few recent empirical studies have 
been conducted (Batt et al., 2008). Studies testing the hypothesis of socialisation of pet dogs being beneficial 
have found mixed results. Some studies have found that extra socialisation of dogs to people has no effect on 
later social attachment to people. A study by Topal et al. (2005) of social attachment to people in hand-raised 
wolf cubs, hand-raised dogs and maternally raised dogs, showed that socialisation history only played a minor 
role in social attachment towards people at a later age. 
 
Seksel et al. (1999) investigated whether experiences gained at puppy socialisation classes have an effect on 
future behaviour. Puppies ranging in age from 6 – 16 weeks attended four one-hour weekly classes. During these 
classes, puppies received: socialisation; training; socialisation and training; feeding or no activity (control). Tests 
occurred before, during and six months after the end of the classes. This study stated that additional socialisation 
made no difference to the social behaviour of the puppies toward people at a later stage (~ nine months of age). 
The authors suggested that the amount of social interaction required to develop appropriate social behaviour 
toward people may have been achieved incidentally in the home of the puppy and that additional socialisation 
has a null effect, but that attendance at puppy socialisation classes is nonetheless beneficial in terms of owner 
education and basic obedience training. 
 
Seksel et al. (1999) and Topal et al. (2005) did not re-test the behaviour of the dogs at adulthood, but at late 
juvenile ages (~ 9 months in the former and 16 weeks in the latter). Valsecchi et al. (2010) state that attachment 
towards the owner is only fully developed at maturity and older dogs seek the company of unknown people more 
than juvenile dogs. It is thus possible that the inter- specific attachment effects of additional experiences during 
the socialisation period may only manifest in adults and not necessarily at the younger ages tested by Seksel et 
al. (1999) and Topal et al. (2005). Seksel et al. (1999) furthermore note that testing at a late age may be useful 
to understand the effects of puppy socialisation classes on adult social behaviour. 
 
Some studies do support the hypothesis that increased inter-specific socialisation of puppies towards people 
affects later attachment behaviour to people i.e. adult dogs can show attachment to unknown members of a 
species to which the dog received exposure during their sensitive socialisation period as a puppy. 
 
Hubrecht (1995) studied the effects of enrichment in puppies from the age of five to 14 weeks. Three treatments 
were used: group receiving additional people socialisation; group receiving toys and a no treatment group. Dogs 
were tested six to 11 months after treatment. The group that received additional exposure to people showed a 
slightly higher attachment to people than the other groups. A questionnaire study by Appleby et al. (2002) found 
that dogs raised in non-domestic maternal environments (breeding kennels) and lacking experience of urban 
environments between three and six months of age showed significantly more aggression to unknown people 
than the control group. The age of the test subjects at the time of testing is not clear. The authors suggest that a 
“rich social environment” from three to six months of age could be associated with a reduction in some behaviour 
problems. A presentation by Sterry et al. (2005) at a Companion Animal Behaviour Therapy Study Group study 
day reported that dogs attending puppy socialisation classes were less likely to behave with aggression or 
avoidance towards unknown people both at the home and away from the home (cited by Thompson, 2010). 
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AIMS AND PREDICATIONS 
 

The aim of my study was to examine whether manipulation of early experiences during a sensitive period of 
behavioural development affects inter-specific attachment in adult dogs. I hypothesised that exposure to 
another species during a sensitive period of socialisation would foster generalisation of attachment to that 
species, and that attachment would not be restricted to known individuals of that species. 
 
I tested this hypothesis by examining the approach latency towards an unknown person/s in adult dogs which 
had commenced training at different ages. Better developed inter-specific attachment to people would be 
evidenced by the dog’s shorter approach latency towards an unknown person/s. I predicted that dogs attending 
training within the socialisation period would show the shortest latency to approach when compared to dogs 
that received training outside of the socialisation period. Dogs that had not received any training would show 
the longest latency to approach an unknown person/s. 
 
I also predicted patterns of area use based on the treatment applied to the dogs. I predicted that in dogs where 
training had occurred during the socialisation period, the dogs would spend most time in areas occupied by a 
person and show the lowest activity rate due to reduced fear in the presence of an unknown person/s. In dogs 
that had received no training, I predicted that they would spend the most time in an area not occupied by a 
person and would have the highest activity rate, due to anxious/fearful behaviour in the presence of an unknown 
person. 
 
METHODS 
 

Study species 
Domestic pet dogs (Canis lupus familiaris) raised in conventional domestic environments were used in this 
experiment. Attachment is said to be only fully developed at maturity (Valsecchi et al., 2010), so all dogs were 
adults of approximately two years of age. Subjects were canvassed through training schools and veterinary clinics 
in the western Johannesburg area through posters, newsletters and word of mouth. Reproductive status (fertile 
or sterilised) was not a selection criterion, but this information was requested from the owners for data analysis 
purposes. Fertile females that were in oestrus within a two-month period or that were within a month of starting 
oestrus at the time of the test were excluded due to the possibility of seasonal hormonal influences on their 
behaviour. 
 
Dogs have been subject to intense selection pressures by man for behavioural differences (Svartberg et al., 
2005) and artificial selection for behavioural characteristics (including social attachment to people) is practised 
in dog breeding (Duffy et al., 2008; pers. obs.). These inherent behaviour differences could account for some of 
the variation shown in the experiment. To control for this, I selected only Labrador retrievers and Golden 
retrievers. Dogs were assigned to one of three treatments: 

1. Puppy Trained (PT) - Dogs that commenced training classes prior to the age of 14 weeks 
2. Older Trained (OT) - Dogs that commenced training classes after the age of 20 weeks. Due to variations 

in the estimations of the secondary socialisation period (Battaglia, 2009) and possible individual and 
breed variation (Scott, 1958), a period of four weeks past the longest estimated critical period for 
socialisation to people was used. 

3. Not Trained (NT) - Dogs that had never attended training classes. 
Training classes were defined as any type of group class/gathering where multiple dogs and people were present 
and where each class/gathering was approximately one hour in duration. Private training was not included as the 
exposure to people at these sessions would be limited to the trainer. Canvassing was not based on the type of 
classes that have been attended. This is due to the fact that some classes are promoted as puppy socialisation 
classes, but the puppies are often well outside of the secondary socialisation period at commencement (pers. 
obs.). 
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Twenty-four dogs were used in the study (Table 1), with a mean age ± SE of 58.167 ± 0.224 months (range: 21 – 
108 months). Sex distribution was equal. 17 subjects were Labrador retrievers and 7 were Golden retrievers. 
There was 1 fertile male, 11 sterile males, 5 fertile females and 7 sterile females. 

 
Table 1. The demography of Labrador retriever and Golden retriever adult dog test subjects used to assess the 
training history of dogs on their response to an unknown person. 

 
Treatment 

 
n 

Breed Sex & Reproductive Status Mean ± SE Age 
(months) 

Labrador 
retriever 

Golden 
retriever 

♂ ♀ 

Fertile Sterile Fertile Sterile 

PT 16 11 5 0 7 2 7 60.375 ± 0.327 

OT 3 1 2 0 3 0 0 62.667 ± 1.946 

NT 5 5 0 1 1 3 0 48.400 ± 1.286 

Totals 24 17 7 1 11 5 7 58.167 ± 0.224 

 
Breeders of Labrador retrievers and Golden retrievers are strong advocates of puppy training and vets 
traditionally promote puppy training to owners of these breeds (pers. obs.). It was unusual to find dogs of these 
breeds that had not attended puppy training (PT), but had attended training at an older age (OT). This accounts 
for the disparity between the PT and OT sample sizes. 
 
Owners of untrained dogs appeared reluctant to offer their dogs for testing. I assumed that these owners were 
concerned about being potentially embarrassed by their untrained dogs and thus declined to take part in the 
testing. Some owners of untrained dogs offered to have their dogs tested at their homes, which suggests that 
these dogs were also difficult to transport. Dog breeders owning untrained dogs did not appear to be concerned 
about the potential of their dog’s behaviour to embarrass them. All of the dogs from the NT group came from a 
breeding environment, which explains the high number of fertile dogs in NT (80%) when compared to PT (12.5%) 
and OT (0%). 
 
Any dogs from a breeding environment were not kennelled i.e. their home environment was similar to the 
environment of the other two groups. 
 
Sterilisation of pet dogs is heavily promoted at training classes, which explains the high incidence of sterile 
dogs in the “trained” groups – PT (87.5%) and OT (100%) – when compared to sterilised dogs in the NT group 
(20%). 

 
Experimental design 

Tests were conducted in two sessions (20th June 2010 and 18th July 2010) between 10h00 and 14h00. 
Weather conditions were similar on both days. Dogs were tested in random order to reduce treatment bias. 
 
Diederich & Giffroy (2006) state that no standard test of reference is available to test socialisation in dogs. 
Studies measuring the attachment, approach or avoidance of dogs to people have utilised a variety of tests. 
Topal et al. (2005) used the Ainsworth Strange Situation Test (originally devised to test the bond between 
mothers and their infants) to test attachment to a known caregiver in dogs. King et al. (2003) used approach 
latency as a test measure to assess behavioural and physiological measures of fear in dogs when presented with 
novel inanimate stimuli. Fox & Stelzner (1966a) used an approach response test in which a dog approaches a 
passive observer and latency to establish contact was measured; no mention is made of whether or not the 
observer was known to the dog. 
 
A dog’s approach response to a stimulus can be interpreted as a manifestation of its attachment to that stimulus 
(Fox & Stelzner, 1966a). Therefore, the approach response test by Fox & Stelzner (1966a) was the most relevant 



 

  
 

10th SA Veterinary & Paraveterinary Congress 

308      

to the aims of my study. As per Fox & Stelzner (1966a), latency was also my test measure as it met the four quality 
requirements of behavioural testing in dogs i.e. it is standardised, reliable, sensitive and pertinent (Diederich & 
Giffroy, 2006). 
 

Apparatus & test procedure 
In the approach response test of Fox & Stelzner (1966a), test dogs were confined in a start box measuring 
approximately 46 cm X 56 cm X 61 cm (original dimensions 18in X 22in X 24in) which led directly into a 1.83m (6-
ft) runway with 0.91m (3-ft) high sides. A seated person was located at the end of the runway. Dogs were 
contained in the start box for 60 seconds in order to create motivation to leave the box. The latency for the dog 
to exit the start box, traverse the runway and establish physical contact with the extended hand of the person 
was then recorded. Test subjects were medium-breed puppies (beagles, crossbred Shetland Sheepdogs and 
crossbreeds) ranging in age from 5 – 13 weeks. 
 
My test subjects were adults of large breeds and therefore the dimensions of the test described by Fox & Stelzner 
(1966a) were not appropriate. In my experiment, the dogs were tested in a grassed outdoor area (test arena) 
measuring 12m X 10m (Figure 1). The test arena was unknown to them and they did not have visual access of the 
inside of the test arena prior to testing. 

 
 
Figure 1. Layout of test arena used to assess the training history of dogs on their response to an unknown 
person. The figure shows the test arena dimensions, entrance direction and positions of start box, filmer and 
tester. 
 
Lore & Eisenberg (1986) noted an approach bias towards female testers by male dogs, whereas female dogs show 
no preference. To preclude the possibility that male dogs would possibly show gender-biased behaviour, the 
person in my test was an adult man of medium size and build (the tester) who was unknown to the dog. The same 
tester was used in all tests. All the dogs selected originated from homes in which there was at least one resident 
adult male and female person to reduce the possibility of habituation bias. 
 
Dogs were led on a lead by their owner to a solid start box (1m X 1m X 1m). The lead was removed, and the dog 
confined in the start box. Collars remained on the dogs throughout the test. Owners did not speak to their dogs 
nor give any non-verbal commands during this procedure. The owner of the dog then moved 20m away from the 
start box and remained out of the dog’s sight for the duration of the test. The dog was allowed 60 seconds to 
familiarise itself with the apparatus, and thereafter the start box was opened remotely via a sliding panel allowing 
the dog physical and visual access to the test arena. 
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The tester was seated 4m from the furthest boundary of the test arena and in the middle (5m) of the lateral 
boundaries. Yamamoto et al. (2009) have established that head direction of the owner can influence a dog’s 
behaviour. To preclude the possibility of the tester’s head position altering the dog’s behaviour, the tester sat 
at a 900 angle to the start box and faced forward throughout the test. The tester remained passive and 
uncommunicative throughout the test. The tester did not extend his hand as in the study by Fox & Stelzner 
(1996a), since my test subjects had varying backgrounds in which an extended hand could have conveyed 
different messages to each dog; dogs in Fox & Stelzner’s (1996a) study were laboratory raised and all exposed 
to similar husbandry techniques and thus would have had comparable pre-test experiences. 
 
In my study, all tests were filmed by a filmer standing outside of the enclosure, using a digital video recorder 
(Vivitar DVR 7300X). As there was no way of screening the filmer from the dogs without compromising the 
recording of the tests, the filmer’s effect on the dogs was incorporated into the test. The latency of approach to 
either the tester or the filmer from the time that the start box was opened was recorded. 
 
I noted during the tests that the approaches of the dogs differed in behaviour, duration and magnitude, which 
was not reported in previous studies in the literature. I decided to apply behavioural criteria to all approaches 
and also to assess the duration of approaches. Approaches had to meet all of the following behavioural criteria 
by the dog: no aggressive displays; panting; head not held erect; ears relaxed; relaxed tail wag not raised and 
within physical reach of either the tester or the filmer. I used the target of the dog’s approach and then the 
duration of the approach to further classify the type of approach made (Table 2). 

 
Table 2 – Differentiation of approach types according to target and duration used to assess the 

training history of dogs on their response to an unknown person. 

Target Duration Approach Type 

Filmer < 1 second Filmer Fleeting (FF) 

> 1 second Filmer Sustained (FS) 

Tester < 1 second Tester Fleeting (TF) 

> 1 second Tester Sustained (TS) 

 
If the dog made a sustained approach to the tester (TS), the tester petted the dog (see below). This was done to 
avoid the dog’s expected outcome of the approach being denied and thus causing possible motivational conflict 
in the dog. Tests were thus terminated once a TS approach was made because the dog would be unlikely to 
move away from the tester once it received approach reciprocation from the tester. Because a physical barrier 
existed between the filmer and the dog (i.e. the filmer was not inside the test arena), I felt that the filmer’s non-
reciprocation would not have the potential to cause motivational conflict in the dog, so any filmer approach was 
ignored by the filmer and the test was continued. 
 
Once a dog had established a TS approach, the tester talked to and petted the dog for at least 30 seconds in order 
for the experience to have been pleasurable for the dog. Thereafter, the owner returned, replaced the dog on 
lead and led them out of the test arena. If a dog did not make a TS approach within 180 seconds, the maximum 
time of 180 seconds was recorded and the test was terminated. The tester then called the dog to them and if the 
dog did not approach the tester the owner removed the dog from the test arena. 
 
In addition to the treatment, other factors affecting latency to approach were considered. I concluded that in 
addition to the variables of breed, age, sex and reproductive status, the dog’s activity level could impact their 
latency of approach. A higher activity level would shorten approach latency by virtue of more ground being 
covered in less time with the converse being seen in dogs with lower activity levels. A preference for a particular 
area of the test arena could also impact on approach latency if this preferred area was close to or far from the 
tester or filmer. Habitual patterns of movement (indicating behaviour routines) could also possibly influence 
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latency to approach if these patterns occurred in areas either conducive or not conducive to approaches. To 
measure activity level, area preference and patterns of movement, I divided the arena into zones, which were 
based on the location of the tester, filmer and start box, using landmarks within the arena (Figure 2). Activity level 
was determined by dividing the number of zone transitions made during the test by the total test time and this 
was called activity rate. The sequences of zone transitions were also recorded to investigate the absence or 
presence of behaviour routines within treatments (Schwaibold & Pillay, 2006). 

 

Figure 2. Layout of test arena used to assess the training history of dogs on their response to an unknown 
person, indicating zone divisions relative to start box, filmer and tester. 

 
Latency in seconds for all approaches, frequency of approach types, number of transitions between zones, times 
spent in zones in seconds and total test time in seconds was established by subsequent review of the test videos. 
 
My methods, as detailed, received approval from the University of Witwatersrand Animal Ethics Approval 
Committee (# AESC 2010/76/2A). 
 

Data analysis 
In the natural sciences, researchers commonly use multiple regression models such as the General Linear Model 
(GLM) to assess the best predictor of a continuous dependant variable (Hill & Lewicki, 2007). In cases where the 
dependant variable data is discrete, a Generalised Linear Model (GLZ) is suggested (Hill & Lewicki, 2007). I 
therefore decided to use either a GLM or a GLZ to analyse data depending on which of the above criteria the 
data set met. 
 
Approach latency was pooled across the various approach types and first approach latency was analysed using a 
GLM. Data residuals were tested for normality and log-transformed prior to analysis. Categorical predictors were 
treatment, sex, reproductive status (nested within sex) and breed. The continuous predictor was age and the 
dependent was latency. Fisher’s post hoc test was then applied to test for specific treatment differences. 
 
Ages of the test subjects were analysed with a GLM, with treatment as a categorical predictor and age as a 
dependent. 
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The time spent in zones was converted to a proportion of total test time, arcsin-transformed and analysed with 
a GLM. The categorical predictors were treatment and zones. The continuous predictor was age and the 
variable was the proportion of total test time spent in each zone. 
 
Activity rates of the test subjects were determined by dividing the number of zone transitions during the test by 
the total test time. Activity rates were arcsin-transformed and a GLM with treatment as the categorical predictor, 
age as the continuous predictor and activity rate as the dependent was then used to assess differences amongst 
the treatments. 
 
First approach type was established for each test subject and compared among treatments using a GLZ, in 
which treatment was the categorical predictor and responses were “sustained or fleeting” and “filmer or 
tester”. 
 
Zone transitions (i.e. movement from one zone to another zone) within treatments were examined with 
sequential transition matrices (Schwaibold & Pillay, 2006). Transitions between zones were summed per test 
subjects in each treatment and adjusted residuals were calculated using the software Matman™ for transition 
matrices as per Schwaibold & Pillay (2006). Transitions occurring more often than would be expected by chance 
(positive residual) and transitions occurring less often than would be expected by chance (negative residual) were 
determined and expressed according to a Z-distribution. Matrices depicting these positive and negative residuals 
were produced. 
 
Data are presented as means with standard errors unless otherwise stated. Statistica 7.1 (Statsoft Inc., USA) was 
used for all statistical testing and results were considered significant when p 
≤ 0.05. 
 
RESULTS 
 
The ages (mean ± SE) of the dogs in months in the treatments were: PT 60.375 ± 0.327; OT 
62.667 ± 1.946 and NT 48.400 ± 1.286. The ages of the dogs did not vary significantly across the treatments 
(GLM, F2,21 = 0.345, p = 0.712). 
 

Approach latency 
Approach latencies were pooled across approach types and the first approach latency (irrespective of type) was 
used. Mean approach latencies in seconds were: puppy trained (PT) 47.875 
± 0.460; older trained (OT) 55.000 ± 1.698 and not trained (NT) 119.000 ± 1.786. 
Analysis of the data set revealed that approach latency was significantly influenced by treatment (GLM, F2,16 = 
4.235, p = 0.033). The age of the dogs at testing also significantly influenced approach latency (F1,16 = 5.281, p 
= 0.035). Sex (F1,16 = 0.209, p = 0.654), reproductive status (F2,16 = 0.597, p = 0.562) and breed (F1,16 = 0.461, 
p = 0.507) were not significant predictors of latency to approach. 
Fisher’s LSD post hoc tests revealed that between treatments the PT group had the shortest latency to 
approach, the NT group had the longest latency to approach and that there was an overlap between PT & OT 
and between OT & NT (Figure 3). 
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2 

2 

 

 
Figure 3. Weighted mean (factors included in model: sex; breed; reproductive status and age are 
incorporated) ± SE log-transformed approach latency across treatments illustrating the variance in 
approach latency of adult dogs with different training histories towards an unknown person. 

 
First approach type 

A total of 20 (N = 24) dogs approached the tester/filmer (Table 3). Treatment was not a predictor for either 

approach duration: fleeting or sustained (GLZ, χ2 = 0.966, p = 0.617) or approach target: filmer or tester (χ2 = 
0.720, p = 0.698). 
 
Table 3. The first approach type of dogs as defined by target of approach (filmer or tester) and duration of 
approach (fleeting < 1 second or sustained > 1 second). FF = Filmer Fleeting, FS = Filmer Sustained, TF = Tester 
Fleeting, TS = Tester Sustained. 

 
Treatment 

 
n 

First Approach Type 

FF FS TF TS Total 
Approaches 

No 
Approach 

PT 16 1 7 4 2 14 2 

OT 3 0 2 1 0 3 0 

NT 5 1 0 1 1 3 2 

Totals 24 2 9 6 3 20 4 

 
Proportional time use of zones 

Regardless of treatment, test subjects spent a total test time of 46.200% ± 2.832% in the home zone, 36.250% ± 
2.509% in the filmer zone and 17.540% ± 1.745% in the tester zone (see Figure 2  for zone configuration). 
Treatment specific responses are shown in Table 4. Analysis of the data set revealed that treatment was not a 
significant predictor of the use of zones (GLM, F6,32 = 0.310, p = 0.927). There was no zone preference shown by 
the dogs (F2,40 = 1.696, p = 0.196) and the age of the dog at testing did not affect the percentage of time spent 
in a zone (F3,16 = 0.170, p = 0.915). 

 
 
 



 

  
 

10th SA Veterinary & Paraveterinary Congress 

313      

Table 4. Treatment percentage of total test time spent within zones (home, filmer and tester) in a test arena 
used to assess the training history of dogs on their approach latency to an unknown person. 

Treatmen
t 

Home Filmer Tester 

PT 44.740% ± 4.181% 40.652% ± 3.985% 14.607% ± 2.389% 

OT 47.942% ± 23.080% 29.298% ± 18.042% 22.760% ± 15.903% 

NT 49.471% ± 14.067% 27.381% ± 10.465% 23.148% ± 9.623% 

 
Activity rate 

Analysis of the activity rates in the dogs (Table 5) revealed that activity rate was not influenced by treatment 
(GLM, F2,18 = 0.024, p = 0.976) or the age of test subjects (F1,18 = 0.0002, p = 0.988). 
 

Table 5. Number of zone transitions within test arena, total test time and activity rate of dogs used to 
assess the training history of dogs on their approach latency to an unknown person. 

Treatment n Zone Transitions Test Time Mean ± SE 
Activity Rate 

Total Mean ± SE Total (s) Mean ± SE 

PT 16 167 10.438 ± 0.162 766 47.875 ± 0.460 0.218 ± 0.035 

OT 3 49 16.333 ± 1.345 165 55.000 ± 1.698 0.297 ± 0.165 

NT 5 71 14.200 ± 0.659 595 119.000 ± 1.689 0.119 ± 0.071 

Totals 24 287 11.958 ± 0.124 1 526 63.583 ± 0.325 0.188 ± 0.022 

 
Zone transitions 

The PT group had significant negative transitions from the tester zone to the home zone (Z Test, Z = 1.982, p 
= 0.024) (Figure 4) i.e. they were less likely to move to the home zone from the tester zone than would be 

expected by chance. Overall the zone transition patterns on the PT group were not significant (χ21 = 2.037, p 

= 0.154). 
 
The OT group showed significant positive transitions from the tester zone to the home zone 

(Z = 2.812, p = 0.002) (Figure 4) and significant negative transitions from the home zone to the tester zone (Z = 

1.964; p = 0.025) (Figure 4). The OT group’s overall zone transitions were significant (χ21 = 5.934, p = 0.015). 
 

No positive or negative transitions were found in the NT group. Overall the zone transition patterns on the NT 

group were not significant (χ21 = 0.432, p = 0.511). The NT treatment zone patterns were thus random. 
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Figure 4. Effects of training history of dogs on their positive and negative zone transitions occurring between 
three zones in a test arena used to assess the approach latency of dogs to an unknown person. Transitions 
are shown by lines, the thickness of which indicate the adjusted residual values in the transition matrix (thin 
lines indicate p < 0.05 and thick lines p = 0.001). Positive transitions are depicted by an arrowhead in the 
direction of the transition and negative transitions are depicted by a dot in the direction of the transition. 
Treatment is indicated by different colours – PT green line and OT blue line. 
 
DISCUSSION 
 

I hypothesised that increased experiences with people during the sensitive socialisation period in the behavioural 
development of a puppy would influence the inter-specific attachment to aspecific people of the puppy when 
adult. I tested this hypothesis by examining the approach latency towards an unknown person in adult dogs with 
different training histories based on the age of the dog at commencement of training. I predicted a shorter 
approach latency in dogs which started training at younger ages, demonstrating increased inter-specific 
attachment to people. My results showed that the age at which dogs started training classes was a significant 
predictor for inter-specific attachment to people when adult. Dogs starting training classes during the 
socialisation period < 14 weeks (PT) showed the shortest approach latency towards an unknown person, 
demonstrating that this treatment had the greatest effect on inter-specific attachment to people. Dogs starting 
training at older ages > 20 weeks (OT) showed longer latency to approach than PT and hence lower inter-specific 
attachment than PT. Dogs that had not attended training classes (NT) showed the longest approach latency and 
thus the lowest inter-specific attachment to people when compared to PT and OT. My findings concur with other 
studies which state that increased early experiences of puppies during their sensitive socialisation period with 
people are implicated in increased inter-specific attachment to people when adult (Cromwell- Davis, 2007; Topal 
et al., 2005; Appleby et al., 2002; Lindsay, 2000, Serpell & Jagoe, 1995; Dehasse, 1994; Fox & Stelzner, 1966a). 
 
Dogs in my study which received additional early experiences of people appeared to be more attached to people 
than dogs which did not receive these additional early experiences. Repetition of early experiences with a 
particular stimulus is thought to create permanent neural pathways associated with that particular stimulus 
(Hensch, 2004; Balbernie, 2001). These neural pathways facilitate the inclusion of this stimulus in the dog’s set of 
expected environmental stimuli (Thompson, 2010). It can thus be understood why dogs which received more 
early experiences of people during a sensitive period were more accepting of the presence of an unknown people 
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when adult. However, this does not explain why dogs receiving increased early experiences of people appeared 
to be more attached to an unknown person. 
 
I believe that there are two factors at work in explaining why increased early experiences with people appears to 
create increased social attachment to people in the adult dog. Firstly, Dehasse (1994) states that social animals 
do not have inherent social attachments to conspecifics or other species but require exposure during behavioural 
development to cultivate these attachments. This “learnt” attachment ensures that the animal’s attachment is 
customised to its particular set of environmental stimuli. The attachment that develops through repetition of 
early experiences is important because it maximizes social cohesion between conspecifics and regularly 
encountered non- conspecifics (Dehasse, 1994). In the dog repeated experiences of a species during behavioural 
development are evidenced in attachment to that species when adult (Dehasse, 1994). This was apparent in the 
results of my study. Secondly, in the domestic dog inter-specific attachment to people is very important as these 
animals are expected to be companions to people. People need to be accepted by the dog as a normal part of 
day to day life and the dog’s inter-specific attachment mechanism makes this possible. It is feasible to consider 
that selective breeding of dogs to be companions to people has possibly sensitised the dog’s inter-specific 
attachment mechanism. This idea is supported by Topal et al. (2005) who report that dogs are more susceptible 
to the effects of early experiences with people than wolves are (maternally raised puppies show higher social 
attachment to people than hand-raised wolf cubs). If the dog’s inter-specific attachment mechanism has been 
sensitised through selective breeding, it is possible that the effects of early experiences of people are manifested 
more easily in the attachment behaviour of the dog than in other behaviour systems. 
 
Repetition of early experiences fosters attachment towards other species and this facilitates social cohesion 
towards the dog’s particular social group in the individual dog (Dehasse, 1994). 
 
However, in my study the dogs which received extra early experiences of people showed an attachment toward 
an unknown person i.e. not a member of the dog’s social group. Dehasse (1994) argues that in the dog, inter-
specific socialisation is restricted to the characteristics of the individual that the dog is exposed to, terming this 
infra-specific socialisation. Dehasse (1994) states that in order for inter-specific attachment to people to be 
generalised to unknown people in the adult dog, a puppy needs to be exposed to a wide variety of people during 
the sensitive socialisation period. Many authors state that a greater association of puppies with people during a 
sensitive period fosters better developed inter-specific attachment to people in dogs (Thomson et al., 2010; 
Cromwell- Davis, 2007; Topal et al., 2005; Appleby et al., 2002; Lindsay, 2000, Serpell & Jagoe, 1995; Dehasse, 
1994). 
 
However, to date no empirical studies have explored whether it is the number of people that puppies are exposed 
to or the variety of people (age, sex etc) which influences inter-specific attachment of the dog to people. I found 
that dogs which had attended training classes prior to the age of four months and were thus exposed to a greater 
variety of another species (i.e. people) during their sensitive socialisation period, appeared to generalise their 
attachment to that species when adult. In my study this was evidenced in the shorter approach latency towards 
an unknown person. The number of people and the variety in the type of people thus appear to both be of 
importance in the early experiences which foster the inter-specific attachment of dogs to people. 
 
If early experiences, which facilitate attachment, occur indefinitely this can hamper species recognition (Scott & 
Fuller, 1965). Therefore, social attachment develops during a sensitive period when associations with 
conspecifics, particularly kin, are prevalent (Dehasse, 1994). For this reason, the length and timing of the intra-
specific attachment period in animals is closely related to the degree of precociality or altriciality of the young. 
Precocial animals have a shorter, more rigid sensitive period for attachment development when compared to the 
longer, more flexible sensitive period for attachment development seen in altricial animals (Sluckin, 1970). In 
dogs, this optimal time period is thought to occur between 21 days to 12 weeks of age (Scott, 1958), when puppies 
can develop intra- specific attachment to conspecifics and also inter-specific attachment to people (Scott, 1958). 
Based on Scott’s (1958) sensitive period hypothesis, my treatments should have shown a difference in approach 
latency toward an unknown person because my treatments separated dogs attending training classes inside and 
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outside the sensitive period for the development of inter-specific attachment to people. Treatment was a good 
predictor of approach latency, but there was an overlap in approach latency between puppy trained (PT) and 
older trained (OT) dogs. This finding is in conflict with Scott’s (1958) hypothesis which states that inter-specific 
attachment to people is achieved during the sensitive period. If this was the case, I should not have seen an 
overlap in approach latency between dogs receiving training within the sensitive period (PT) and dogs not 
receiving training within the sensitive period (OT). The OT dogs received increased experiences of unknown 
people during their training classes, but this occurred outside of their sensitive period. I would thus question 
Scott’s (1958) suggestion of the timing and the rigidity of the sensitive period for inter-specific attachment to 
people in dogs. Scott’s (1958) time limits of the sensitive period remain largely unchallenged in the literature, 
although some do contend that the sensitive period extends to ≈ 14 weeks (Battaglia, 2009), as opposed to 12 
weeks. It is possible that the sensitive period for inter- specific attachment to people could extend much further 
than Scott originally proposed. Furthermore Dehasse (1994) and Serpell & Jagoe (1995) suggest that sensitive 
periods in dogs do not have an absolutely rigid time constraint and effects of deprivation of early experiences 
conducive to inter- specific attachment can be reversed to an extent outside of the sensitive period. It is thus 
feasible to suggest that exposure to unknown people at any age in a dog’s life (such as that experienced at 
training classes) can increase inter-specific attachment to people. Based on my study, inter-specific attachment 
to people by dogs does not appear to be restricted to a sensitive period, but the magnitude of inter-specific 
attachment to people does appear to be influenced by the sensitive period. 
 
It could be expected that OT dogs would show higher attachment to people than NT dogs because OT dogs 
received more exposure to people by attending training classes. This could have habituated OT dogs to the 
presence of unknown people. In addition, based on the past experiences of the OT dogs with unknown people, 
the OT dogs could possibly have been conditioned to expect a potentially favourable outcome when meeting an 
unknown person. As predicted OT dogs did show a higher level of inter-specific attachment to people than NT 
dogs, but there was an overlap between OT and NT in my results. There are possibly a number of factors at work 
in this result. Firstly, I was not able to control for exposure to unknown people outside of training classes in my 
study in any of the treatments. This is a problem with studies of this nature as dogs kept as pets do not have 
identical environments (Thompson, 2010). Although the NT dogs did not attend training classes, they could still 
have received extra experiences of people in a non-training environment at any age, which could have influenced 
their social attachment to people. Secondly, the breeds I selected are specifically bred for high attachment to 
people, so the minimum threshold for inter-specific attachment to people may be very low when compared to 
other breeds. Even without attending training classes, the minimum of experiences required to develop inter-
specific attachment towards people may have been achieved in the NT dogs. Thirdly, the breed of dog has been 
shown to display a predictive effect when puppies are raised in a laboratory with identical early experiences - 
Shetland sheepdogs show a significantly shorter approach latency to a stimulus than wire-haired Fox terriers, 
Basenjis and Beagles (Plutchik, 1971). Inter-specific attachment mechanism to people could thus also vary 
between breeds and in a breed where the inter-specific attachment mechanism is more sensitive to deprivation 
of early experiences an overlap between treatments (as was seen in my study) may not be observed. 
 
The age of the dog at testing was also a predictor of approach latency of the dog towards an unknown person, 
with older dogs showing shorter latency. The treatment effect and the age effect on approach latency were 
independent of one another as the ages of the dogs did not vary significantly across treatments. This finding 
is in line with Valsecchi et al. (2010) who state that older guide dogs (36.12 ± 0.83 months) tend to seek the 
company of known and unknown people more than younger dogs (11.47 ± 0.24 months). Older dogs may 
simply have more experiences of unknown people so their shorter approach latency to an unknown person 
could be a result of prior learning. 
 
Four different approach types were available to the dogs in my study and the data analysis revealed that there 
were no predictors for approach type. First approach type across all treatments thus appeared to be random, but 
the latency of the approach was predicted by treatment. This suggests that a factor influencing approach type 
and one which is relevant to all of the dogs in the sample might be present. Studies have found that personality 
traits – consistent individual behavioural responses over time (Ley & Bennett, 2005) – exist in dogs and these 
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personality traits can influence their social interactions with people (Svartberg et al., 2005). In my test, the 
personality of the dog could account for the seemingly random distribution of approach types shown by the dogs, 
but this would need to be explored further before any assumptions are made. 
 
I made multiple predictions on the use of the area within the test arena based on my hypothesis that PT dogs 
would have higher levels of inter-specific attachment to people, followed by OT and then NT. From this hypothesis 
I assumed that: PT dogs would be more attracted to an unknown person than OT dogs; NT dogs would experience 
the lowest level of attraction to an unknown person and NT dogs would also exhibit the highest level of aversion 
to an unknown person. I predicted that these assumptions would be reflected in the dog’s use of the area. Only 
one of my predictions (that PT dogs would make fewer transitions from the tester zone to the home zone) was 
supported by the data analysis. I assumed that due to their increased early experience with people, PT dogs would 
be more attached to the unknown person and thus less averse to entering the tester zone than OT and NT dogs. 
Once in the tester zone I further assumed that PT dogs would be less likely to leave this zone for a zone not 
associated with a present unknown person and associated with an absent known person i.e. the home zone. 
 
None of my other predictions of area use were supported by the data. I predicted that dogs with reduced social 
attachment would experience more fear in the presence of an unknown person and would thus be more active 
than their counterparts who were not as fearful. I suspect that the reason my prediction was not supported by 
the data is because assuming that a fearful or aversive response results in a change in activity is problematic – 
locomotion could have many motivational triggers (King et al., 2003). Animals could move faster and be more 
active when they are fearful or non- fearful – an increase in activity and locomotion is not reserved exclusively 
for fearful responses. I also predicted that levels of inter-specific attachment to people (which I expected to 
occur in my treatments) would predict area use. If a dog had developed an increased level of inter-specific 
attachment to people through increased early experiences of people, I predicted that the dog would spend 
more time in the zones occupied by an unknown person. Treatment was however not predictive of zone use. 
In a study of the activity level of different breeds of dogs during exposure to novel inanimate stimuli by Plutchik 
(1971), grid crossings were used to measure the activity level of the dogs and a treatment effect was seen on 
area use in this study. Each grid in Plutchik’s (1971) test was ≈ 1.5m² in size. The zones in my study were 
substantially larger: home zone = 30m²; filmer zone 30m² and tester zone 60m². It would thus appear that 
zones have to be considerably smaller than the zones used in my study to measure and assess area use in dogs. 

 
CONCLUSION 

 
My study revealed that Labrador retrievers and Golden retrievers exposed to people early in life displayed 
greater inter-specific attachment to people as adults. The early experiences of the dogs in my sample shaped 
their adult behaviour, by influencing their response to an unknown person. 
 
This result is of interest for two reasons. Firstly, the effect of experiences occurring during a critical period of 
behavioural development may be relevant across many spheres of study (Hensch, 2004) and knowledge gained 
in one species could increase general knowledge of the mechanisms involved in behavioural development. 
Secondly, knowledge of the dog’s behavioural development has much practical value in itself. The population of 
South Africa’s pet dogs is estimated at 7 million and these animals have the potential to cause physical harm to 
people. No statistics are available in South Africa, but in the United States of America, the total human health 
bill associated with dog bites was estimated at US$ 120 million per annum (Serpell & Jagoe; 1995) with fear in 
the dogs being a major precipitator of attacks (Borchelt, 1983). Knowledge of the mechanisms involved in the 
development of the dog’s attachment to people could be of great benefit to the public at large. 

 
FUTURE STUDIES 

 
Training methods used on dogs have been reported to influence the social behaviour of dogs towards people, 
with positive reinforcement methods being associated with a lower incidence of aggression when compared to 
punishment-based training methods (Blackwell et al., 2007). Future studies which analyse the age of 
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commencement of training on the inter-specific attachment to people should also consider the training methods 
to which the dogs are exposed. 
 
If an increased frequency of experiences with people outside the sensitive period of development of inter-
specific attachment to people can affect this attachment, dogs receiving a higher “dose” of training classes could 
show increased attachment to people when compared to dogs receiving a lower dose of training classes. In my 
study, I focused on the timing of training classes (age at commencement) and not the dosage of training classes 
(number of classes attended). Examining the relationship between training class dose, irrespective of timing, and 
approach latency to an unknown person could reveal whether training class dosage is implicated in attachment 
to people. 
 

I found no effect of breed on inter-specific attachment to people in my study. However, I attempted to control 
for inherent behavioural differences in breeds of dogs by restricting my sample to two similar breeds (Labrador 
retrievers and Golden retrievers). Furthermore, the breeds I chose are selectively bred to be inherently docile and 
friendly. The two breeds I examined could have a different inter-specific attachment mechanism to people when 
compared to breeds which have been selected for aggressive behaviour (guarding, fighting, hunting etc). The 
effects of age at commencement of training on inter-specific attachment to people should be considered for 
different breeds before conclusions are drawn about the possible benefits of early training in reducing fear-
induced aggression toward people in dogs. 
 
Future studies should also consider larger sample sizes, exclusion of the filmer’s influence on the dog’s behaviour 
and smaller zones to analyse area use in the test arena. 
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DOES SEX RATIO IN CANINE LITTERS INFLUENCE TOUCH SENSITIVITY? 
Shannon McKay – 19th October 2008 

 
Phenotypic variation with respect to touch sensitivity was studied in 206 Labrador retriever puppies. Factors such 
as environment, early experiences and genotypes, which could influence the phenotypic behavioural variations, 
were limited. A prenatal cause of this phenotypic behaviour variation is thus presumed. Sex ratio (and the 
consequential intrauterine position effect) is hypothesised as a causative factor. Data collected during 
temperament testing of 206 49-day old Labrador retriever puppies was used to test whether the sex ratio shows 
any correlation to touch sensitivity. Litters were classified into five categories depending on the sex ratio and their 
touch sensitivity scores were calculated. The results showed a proportional relationship between touch sensitivity 
and sex ratio. In the absence of significant environmental or genetic variation amongst these puppies, it is thus 
proposed that this variation of touch sensitivity is related to sex ratio. Touch sensitivity can be indicative of 
inherent temperament and it is discussed whether sex ratio could thus be used as a supplementary method in 
choosing puppies for various applications. 
 
INTRODUCTION 

Phenotypic differences in the behaviour of littermates across a range of species have been recorded (Svartberg 
et al. 2004). Despite being in a similar environment and having a virtually identical genotype, littermates show 
variations in behaviour. When examining the possible cause/s for this variation, the most likely explanation would 
appear to be pre-natal cause/s, as these variations appear to be innate and largely unlearned. 
 
In the absence of postnatal learning and experience, behavioural variations amongst littermates could be 
explained by the pre-natal intrauterine (IUP) effect. Various studies have shown that male or female foetuses 
situated in utero between two males (2M) have greater exposure to testosterone (T) and conversely that male or 
female foetuses situated between two females (OM) have a lowered exposure to T (Clark et al. 1993; Ryan & 
Vandenbergh, 2002; Vom Saal, 1988; Vom Saal, 1989; Vandenbergh, 2004). Vagrant T from the developing male 
testes, as well as from the mother via the placenta and adrenal cortex (Vom Saal, 1989), invades the adjacent 
foetal membranes and acts on the 2M foetus resulting in behavioural, physiological and anatomical changes 
compared to non-2M (or 2F) individuals (Ryan & Vandenbergh, 2002). Similarly, 0M foetuses are exposed to lower 
levels of testosterone and variations when compared non-0M individuals are seen. These effects are seen in the 
neonate, juvenile and adult (Vom Saal, 1989). The IUP effect is thus also foretelling in that it can predict certain 
traits over a period of time. 
 
Most of the studies conducted on IUP effect have been on litter-bearing mammals such as mice, rats, hamsters 
and pigs. Although no studies have been conducted on the IUP effect in dogs, research suggests that dog foetuses 
are probably also exposed to prenatal surges of testosterone (Hart & Ladewig, 1979). It would be logical to assume 
that dog foetuses are thus also susceptible to IUP effects. 
 
Data had already been collected during July 2001 to October 2008 from a total of 451 seven- week-old puppies 
from 66 litters. These puppies were tested for their suitability as companions versus working dogs by the author 
at the request of the breeder. This was done to assist the breeder in selecting the most appropriate home for 
each puppy. These puppies were not specifically tested for this project. 
 
 Phenotypic behaviour differences were noted amongst all of the puppies across 14 tests. The test that was of 
most interest in terms of phenotypic variance was that for touch sensitivity (TS). There were two reasons: 
 

• It is the only test which is not open to speculation as it requires a finite measurement of time. The tester’s 
subjectivity is thus removed and accuracy increased. Most of the other tests required an opinion of the 
puppy’s reaction i.e. fearful, bold, nervous etc. Although all the puppies were tested by the same person, 
any degree of opinion would involve subjectivity and hence make the data likely to be inaccurate. 

• TS is a telling trait in terms of domestic or pet suitability. A low sensitivity (LS) dog is less reactive and 
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more tolerant of touch and discomfort. LS dogs are less likely to display aggressive or avoidance behaviour 
when subjected to discomfort. This trait makes them more suitable for pet homes where they may 
inadvertently be placed in a position of discomfort by children. A high sensitivity (HS) dog is conversely 
more impulsive and quicker to react. They are less likely to tolerate discomfort and when the option of 
avoidance or evasion is removed, they may revert to aggression. HS dogs are thus not suitable for pet 
homes where one would expect incidents of owner induced discomfort (hugging by children, pulling of 
tail etc). This high sensitivity does however make them more suitable as working candidates. During 
training, the reinforcement of petting could be delivered at a low level and still be effective. The aversion 
of unpleasant touch for a HS dog would also be more effective than for a LS dog. HS dogs will thus be 
easier to train and by virtue of their high sensitivity more suitable for working applications. This 
association is based on the author’s personal observations of 10 years of training dogs for various 
disciplines (both companion and working applications). 

 
The IUP of the puppies tested were not known so the IUP effect on TS could not be directly tested.  In most cases 
the expulsion sequence was known. However, studies conducted have shown that alternating uterine horn 
expulsion occurs in only 78.2% of expulsion sequences (Van Der Weyden et al. 1981). Expulsion sequence would 
thus not be a reliable method to determine IUP. 
 
Research has shown that the SR of a mouse litter can result in behavioural variations amongst individuals 
(Namikas & Wehmer, 1978) just as IUP does. IUP is dependant on varying numbers of foetuses of either sex which 
will influence the number of 2M, 1M, 0M, 2F, 1F and 0F foetuses. SR is also dependant on varying numbers of 
foetuses of either sex. By pure definition there must hence be a relationship between IUP and SR. 
 
Foetuses are placed randomly in the uterine horns of litter-bearing mammals such as rodents and swine (Vom 
Saal, 1988) and dogs (Van Der Weyden et al. 1981). Based on this random placement and the known SR it could 
be argued that it would be possible to establish the probability of 2M and 0M foetuses within a litter. 
 
In this vein a simple experiment was conducted. Identical beads which were marked with either D (dog) or B 
(bitch) were grouped as shown below, combined and then randomly placed in two linear groups (representing the 
two uterine horns). The 2M and 0M beads were identified and the trial repeated three times with three variations 
of SR. 

 

Table 1 

Sex Ratio 
Trial 1 Trial 2 Trial 3 Totals % of Totals 
2M 0M 2M 0M 2M 0M 2M 0M 2M 0M 

Dog Bias (8D, 2B) 4 0 3 0 3 0 10 0 33.33% 0.00% 

Near Parity 
(5D, 5B) 1 1 3 2 1 1 5 4 16.67% 13.33% 

Bitch Bias (3D, 7B) 1 3 0 3 1 4 2 10 6.67% 33.33% 

 

• A litter with a dog bias produces a high likelihood of 2M foetuses and a low likelihood of 0M 
foetuses 

• A litter close to sex ratio parity produces a moderate likelihood of 2M and OM foetuses alike 

• A litter with a bitch bias produces a low likelihood of 0M foetuses and a high likelihood of 0M 
foetuses 

 
It is thus confidently assumed that SR does affect IUP, which is theorised to result in phenotypic behaviour 
variation. This project attempts to test this theory by exploring whether TS (the phenotypic behaviour variation in 
this case) can be correlated to SR. 
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As mentioned, TS can play a major role in the suitability of a puppy for a particular environment so if a correlation 
can be found between SR and TS it is discussed whether SR could possibly be used as a puppy choice method. 

 

MATERIALS AND METHODS 

 
From March 2004 to October 2008 a total of 451 puppies with an age range of 47 – 51 days were tested for TS. 
For purposes of standardization in this project, the most numerous breed was selected - Labrador Retrievers, this 
numbered 332. To further increase standardisation (in terms of genetic temperament and environmental effect) 
only the highest number of puppies from a single breeder was used – leaving a total of 206 puppies of the 
Chezenko Labrador retriever kennel. This total was spread across 32 litters. 
 
Puppies were individually identified by marking with either nail varnish, correction fluid or a cut in their fur on 
various locations on their bodies. These markings were applied at birth and were maintained until one week after 
testing (at which stage the puppies went to their new homes). 
 
Puppies were all tested using the same procedure applied by the author. No puppy tested had been fed for four 
hours preceding the test and all puppies were in good health at the time of the test. Puppies were allowed 
approximately 10 minutes to explore their surroundings.  
 
Other tests were conducted and the TS test was the last test for all puppies. The other tests included: 

Test Name Description Scoring Range 

 
 
Walk 

 
Tester places puppy in 
test area and walks in 

opposite direction. 

1 – Runs in front of tester, trying to engage 
2 – Runs closely at tester’s feet, often 

running in between feet 3 – Follows tester 
at a short distance 
4 – Does not follow, but watches tester 

5 – Shows little/no interest and leaves test area 
 

 
Call 

 
Tester turns, crouches, 

claps softly and calls 
puppy's name. 

1 – Either already with tester or approaches actively as 
soon as tester halts 2 – Approaches actively once 

tester crouches 
3 – Approaches actively once tester crouches and claps 

4 – Does not approach, but watches tester and may 
become conflicted 5 – Shows no interest and 

leaves test area 

 
 
 

Restrain 

 
 

 
Tester gently rolls 

puppy onto its back 
and restrains 

1 – Struggles intensely and growls or attempt to bite. Hindlegs 
scrabble against tester’s hands. 

2 – Struggle interspersed with brief periods of passive 
behaviour. Puppy may cry or whine. Hindlegs scrabble 

against tester’s hands initially. 
3 – Initial short struggle and then passive acceptance, with 

hindlegs initially drawn up and then relaxed. 
4 – Passive acceptance and gaze avoidance. Hindlegs relaxed. 

5 – Freeze and extreme and gaze avoidance. Hindlegs drawn up 
into body throughout test. 

 

 
Release 

 

 
Tester releases puppy 
and attempts to stroke 

puppy's flanks. 

1 – Puppy moves off and displays aloof non-fearful posture while 
ignoring tester. Will not willingly return to tester. 

2 – Actively engages tester. Jumps on tester and shows 
appeasement behaviours. 

3 – Engages tester. May show appeasement behaviours in a 
more submissive manner. 4 – Moves off to a critical distance 
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and offers submissive behaviours at a distance. 
5 – Moves off past a critical distance and exhibits fear of tester. 

Will not return to tester. 

 
 
Elevate 

 
 

Tester elevates puppy 
approx. 30cm off ground 
with two hands holding 

under abdomen. 

1 – Struggles intensely and growls or attempt to bite. Head and 
shoulders rotate. Does not settle quickly. 

2 – Struggle then passive behaviour. Head and shoulders rotate 
during struggle. Puppy may cry or whine. 

3 – Short struggle and then acceptance, with hindlegs relaxed. 
4 – Minor struggle and then acceptance with hindlegs 
extended backwards. 5 – Freeze and hindlegs rigidly 

extended backwards. 

 
 
 
Auditory 

 
 

Tester makes sharp noise 
at waist level behind 

puppy. 

1 – No evasive action and immediate seeking of noise source. 
2 – Evasive action less than 2 metres from source and then 

confident seeking of noise source. 
3 – Evasive action more than 2 metres from source and then 

timid seeking of noise source. 
4 – Evasive action more than 2 metres from source and then no 

seeking of noise source, but remains in area. 
5 – Leaves area and does not investigate. 

 
 
 
Visual 

 
 

Tester pulls large, soft 
object (5m X 2m piece of 

black material attached to 
a rope) across puppy's 

path while puppy is 
walking. 

1 – Halts and immediately investigates object with confidence. 
May approach from any angle. 

2 – Halts, pauses and then investigates object. Approaches 
from rear and displays a semi-cautious approach. 

3 – Halts, pauses, semi-circles and then investigates object. 
Approaches from rear and displays a cautious approach. 
4 – Halts, pauses, often sits and looks at object. Does not 

approach without facilitation. 5 – Leaves area and does not 
investigate even with facilitation. 

 
 
Peer Threat 

 
Tester places small 
visually enhanced 

“animal" in a threatening 
pose. 

1 – Approaches confidently in a straight line or side-on and sniffs 
head. 

2 – Looks and then approaches in a semi-circle. Sniffs side of head 
or arms. 

3 – Looks and then approaches in a semi-circle. Displays 
submissive posture and sniffs side legs. 

4 – Looks, pauses and then approaches in a semi-circle. 
Displays submissive posture and sniffs side legs. May require 

some facilitation. May show conflict behaviour. 
5 – Barks, leaves area and does not investigate even with 

facilitation. 
 
 
 
Tactile 

 
 

Tester lures puppy across 
a unfamiliar substrate 
(studded rubber mat) 

with a food lure. 

1 – Does not sniff substrate or display any avoidance 
behaviours. Confidently moves across substrate. 

2 – Briefly sniffs substrate. Confidently moves across substrate. 
3 – Shows mild avoidance of substrate or briefly sniffs 

substrate. Confidently moves across substrate. 
4 – May show conflict behaviour and displays avoidance of 

substrate. Moves across substrate with facilitation. 
5 – Will not move across substrate. 

 
 
 
Prey Drive 

 
Tester plays with puppy 

using a knotted rope. The 
puppy’s attention is 

engaged and then the 
tester moves the rope in 

1 – Chases rope as soon as it moves. A “run/pounce” is seen. 
Body posture remains low to the ground and puppy moves very 

quickly. 
2 – Watches briefly and then chases rope. A “run/pounce” is 

seen. Body posture remains low to the ground with quick 
movement. 
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a rough figure of eight 
position. 

3 – Tester needs to animate rope to get puppy to chase. Puppy’s 
posture is higher. 

4 – Tester needs to animate rope repeatedly to get puppy to 
chase. Puppy’s posture is higher and pawing is seen. 

5 – Little or no interest is shown despite animating the rope and 
facilitating. 

 
 
Retrieve 

When puppy is in prey 
drive the tester release 

the rope in the same 
direction the puppy is 

facing. The rope is thrown 
about 2m from the tester. 
Once the puppy has put 
his mouth on the rope, 

the tester calls the puppy. 

1 – Looks briefly at tester and then carries on shaking or 
mouthing toy. 2 – Brings back but darts out of reach of tester. 

3 – Brings back to tester. 
4 – Returns to tester either dropping rope en 

route or without rope. 5 – Shows no interest in 
teaser or tester. 

 
 
Hunt Drive 
(Persistence) 

 
Tester engages puppy in 

prey drive and then hides 
rope in hands (just barely 

showing). 

1 – Digs, mouths, and whines for rope persistently. 
2 – Digs, mouths, and whines for rope, but needs 
to be re-engaged. 3 – Attempts to find rope and 
then quickly turns attention to tester. 4 – Tries 

half-heartedly or not at all. 
5 – Puppy shows no interest in rope. 

 
 
Tug Response 

 
Tester teases puppy with 
rope, allows grabbing and 
then gives gentle tugs to 
stimulate reciprocal tug 

from puppy. 

1 – Immediately grabs and tugs vigorously, with or without 
growling. Tug direction is 180º to tester. 

2 - Immediately grabs and tugs. Tug direction is less 
than 90º to tester. 3 - Grabs with repeated teasing 

and/or encouragement. 
4 – Grabs only if repeatedly teased. Won't hold on when tester 

initiates tug. 5 – Puppy shows no interest in teaser. 
 
 
 
 
Possessiveness 

Tester engages tug and 
then lets go of rope while 
in puppy's mouth. Tester 
waits until puppy is lying 

down and mouthing rope. 
Tester approaches in non-

threatening pose 
(crouched) and then 

extend hand toward toy 
while keeping body back. 

1 – Puppy freezes with mouth on toy and growls while watching 
tester. Will also put one foot over toy while in mouth. 

2 – Puppy watches tester and places foot on toy. No growling and 
puppy may also move body in appeasement while still on 

ground. 
3 – Puppy watches tester and as soon as hand extends puppy 

gets up and moves with rope in mouth. 
4 – Puppy watches tester and as soon as hand extends puppy 

gets up and comes toward tester leaving rope behind. 
5 - Puppy shows no interest in rope. 

 
 
 
Attention Span 

 
Using rope, tester gets 
puppy’s attention and 
brings rope to tester's 

face level. Puppy is 
observed for 30 seconds 

and re- engaged if 
needed. 

1 – Watches at tester's face and rope for duration. Cocks 
head, barks and play bows. Tries to engage tester into more 

play. 

2 - Watches at tester's face and rope for duration. Does not need 
to be re-engaged. 

3 – Watches tester for duration, looking away briefly if 
background distractions interfere. Needs to be re-engaged. 

4 – Watches tester but needs to be re-engaged a 
number of times. 5 – Unwilling to look at 

tester's face or rope and moves off. 
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The TS test was conducted as such: While holding puppy in the crook of            

the left arm the tester applied pressure to the toe webbing (using flat 

fingertips of the right index finger and thumb) between the 3rd and 4th toes 

on the left hind leg. The pressure was gradually increased until 15 seconds at 

which time the tester was unable to apply more pressure. 

 

 

 

 
The tester ceased pressure as soon as the 

puppy reacted (lifting or turning its 

head, withdrawing the foot, vocalising or mouthing etc). 

A count was kept from the time that the tester 

started applying pressure to the time of reaction. 

 
 
 

The time was then translated to a score: 

1 – Reaction in less than 3 seconds 2 – Reaction in 3 – 5.9 seconds 

3 – Reaction in 6 – 8.9 seconds 4 – Reaction in 9 – 11.9 seconds 

5 – Reaction over 12 seconds 

 

Immediately after the test, the tester rubbed the webbing and talked to the puppy to ease 
discomfort. Puppies were then placed on the ground and given an opportunity to explore. After 
approximately two minutes they were then again picked up by the tester and not subjected to 
any discomfort. This was done to minimise an unpleasant association with being restrained by a 
person. No puppy showed any aversion to being rehandled. 

 

RESULTS 

The SR of the litters was firstly established (deaths from whelping to testing being included): 

Table 4 

Date Litter Ref Total 
Whelps 

Dogs Bitche
s 

D:B B:D 

2004/03/
11 

E Litter 8 6 2 0.75 0.25 

2004/04/
13 

F Litter 9 2 7 0.22 0.78 
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2004/10/
29 

H Litter 6 1 5 0.17 0.83 

2004/11/
01 

I Litter 11 8 3 0.73 0.27 

2005/01/
28 

J Litter 5 2 3 0.40 0.60 

2005/06/
06 

K Litter 7 6 1 0.86 0.14 

2005/06/
13 

L Litter 8 6 2 0.75 0.25 

2005/09/
29 

M Litter 4 2 2 0.50 0.50 

2005/10/
09 

O Litter 7 3 4 0.43 0.57 

2005/11/
24 

P Litter 7 3 4 0.43 0.57 

2006/03/
31 

Q Litter 7 5 2 0.71 0.29 

2006/04/
20 

R Litter 8 5 3 0.63 0.38 

2006/06/
26 

S Litter 3 0 3 0.00 1.00 

2006/07/
04 

T Litter 11 5 6 0.45 0.55 

2006/10/
06 

U Litter 8 4 4 0.50 0.50 

2007/01/
06 

W Litter 3 2 1 0.67 0.33 

2007/01/
12 

X Litter 5 1 4 0.20 0.80 

2007/05/
02 

Y Litter 3 2 1 0.67 0.33 

2007/05/
28 

Z Litter 7 5 2 0.71 0.29 

2007/07/
02 

Amarula 
Litter 

3 0 3 0.00 1.00 

2007/07/
02 

Born To Litter 6 5 1 0.83 0.17 

2007/11/
29 

Caught Litter 10 5 5 0.50 0.50 

2007/12/
17 

Double Litter 3 1 2 0.33 0.67 

2007/12/
21 

Easy Litter 9 5 4 0.56 0.44 

2008/02/
11 

Festive Litter 10 3 7 0.30 0.70 

2008/03/
22 

Happy Litter 7 3 4 0.43 0.57 

2008/05/
19 

Island Litter 2 2 0 1.00 0.00 

2008/05/
21 

Jazz Litter 4 2 2 0.50 0.50 

2008/05/
31 

King Litter 6 4 2 0.67 0.33 

2008/06/
16 

Leap Litter 2 1 1 0.50 0.50 

2008/07/
31 

Magic Litter 6 3 3 0.50 0.50 

2008/10/ Nothing Litter 11 6 5 0.55 0.45 
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15 

 

Litters were then categorized into five percentiles (indicated by the colour bands) based on 
their SR: 

• D++ Extreme dog bias litters (>0.73 dogs) – 6 litters 

• D+ Dog bias litters (>0.63 dogs) – 6 litters 

• N Near parity litters (+0.5) – 8 litters 

• B+ Bitch bias litters (<0.45 dogs) – 6 litters 

• B++ Extreme bitch bias litters (<0.30 dogs) – 6 litters 

 

Table 5 

Date 
Litter 
Reference 

Total 
Whelp
s 

Dogs Bitches D:B B:D Category 

2008/05/1
9 

Island Litter 2 2 0 1.00 0.00  
D++ 
 
Extreme dog 
bias 

2005/06/0
6 

K Litter 7 6 1 0.86 0.14 

2007/07/0
2 

Born To Litter 6 5 1 0.83 0.17 

2004/03/1
1 

E Litter 8 6 2 0.75 0.25 

2005/06/1
3 

L Litter 8 6 2 0.75 0.25 

2004/11/0
1 

I Litter 11 8 3 0.73 0.27 

2006/03/3
1 

Q Litter 7 5 2 0.71 0.29  

D+ 
 
Dog bias 

2007/05/2
8 

Z Litter 7 5 2 0.71 0.29 

2007/01/0
6 

W Litter 3 2 1 0.67 0.33 

2007/05/0
2 

Y Litter 3 2 1 0.67 0.33 

2008/05/3
1 

King Litter 6 4 2 0.67 0.33 

2006/04/2
0 

R Litter 8 5 3 0.63 0.38 

2007/12/2
1 

Easy Litter 9 5 4 0.56 0.44  
 

N 
 
Near Parity 

2008/10/1
5 

Nothing Litter 11 6 5 0.55 0.45 

2005/09/2
9 

M Litter 4 2 2 0.50 0.50 

2006/10/0
6 

U Litter 8 4 4 0.50 0.50 

2007/11/2
9 

Caught Litter 10 5 5 0.50 0.50 

2008/05/2 Jazz Litter 4 2 2 0.50 0.50 
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1 

2008/06/1
6 

Leap Litter 2 1 1 0.50 0.50 

2008/07/3
1 

Magic Litter 6 3 3 0.50 0.50 

2006/07/0
4 

T Litter 11 5 6 0.45 0.55  

B+ 
 
Bitch bias 

2005/10/0
9 

O Litter 7 3 4 0.43 0.57 

2005/11/2
4 

P Litter 7 3 4 0.43 0.57 

2008/03/2
2 

Happy Litter 7 3 4 0.43 0.57 

2005/01/2
8 

J Litter 5 2 3 0.40 0.60 

2007/12/1
7 

Double Litter 3 1 2 0.33 0.67 

2008/02/1
1 

Festive Litter 10 3 7 0.30 0.70  
B++ 
 
Extreme 
bitch bias 

2004/04/1
3 

F Litter 9 2 7 0.22 0.78 

2007/01/1
2 

X Litter 5 1 4 0.20 0.80 

2004/10/2
9 

H Litter 6 1 5 0.17 0.83 

2006/06/2
6 

S Litter 3 0 3 0.00 1.00 

2007/07/0
2 

Amarula Litter 3 0 3 0.00 1.00 
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The number of individual puppies in each category is similar to the number in the converse 
category, which would be an expected trend of gender vs. litter size across a large sample. 
 
The scores were tabulated and separate tables were compiled for the bitches and dogs across 
each category: 
 
Table 6  - Dog scores 

Date 
Litter 
Reference 

Total 
Whelps 

Dogs Bitches D:B B:D 
Total Dog 
TS Score* 

2004/11/01 I Litter 11 8 3 0.73 0.27 19 

2004/03/11 E Litter 8 6 2 0.75 0.25 17 

2005/06/13 L Litter 8 6 2 0.75 0.25 17 

2007/07/02 Born To Litter 6 5 1 0.83 0.17 17.5 

2005/06/06 K Litter 7 6 1 0.86 0.14 17 

2008/05/19 Island Litter 2 2 0 1.00 0.00 7.5 

D++ Average TS 2.8788 42 33 9 0.79 0.21 95.0000 

2006/04/20 R Litter 8 5 3 0.63 0.38 16 

2007/01/06 W Litter 3 2 1 0.67 0.33 8 

2007/05/02 Y Litter 3 2 1 0.67 0.33 7 

2008/05/31 King Litter 6 4 2 0.67 0.33 13.5 

2006/03/31 Q Litter 7 5 2 0.71 0.29 14 
2007/05/28 Z Litter 7 5 2 0.71 0.29 17 

D+ Average TS 3.2826 34 23 11 0.68 0.32 75.5000 

2005/09/29 M Litter 4 2 2 0.50 0.50 7 

2006/10/06 U Litter 8 4 4 0.50 0.50 14 

2007/11/29 Caught Litter 10 5 5 0.50 0.50 23 

2008/05/21 Jazz Litter 4 2 2 0.50 0.50 9.5 

2008/06/16 Leap Litter 2 1 1 0.50 0.50 3.5 

2008/07/31 Magic Litter 6 3 3 0.50 0.50 11 

2008/10/15 Nothing Litter 11 6 5 0.55 0.45 27 

2007/12/21 Easy Litter 9 5 4 0.56 0.44 17 

N Average TS 4.0000 54 28 26 0.52 0.48 112.0000 

2007/12/17 Double Litter 3 1 2 0.33 0.67 3.5 
2005/01/28 J Litter 5 2 3 0.40 0.60 5 

2005/10/09 O Litter 7 3 4 0.43 0.57 9 

2005/11/24 P Litter 7 3 4 0.43 0.57 11 

2008/03/22 Happy Litter 7 3 4 0.43 0.57 9.5 

2006/07/04 T Litter 11 5 6 0.45 0.55 19 

B+ Average TS 3.3529 40 17 23 0.43 0.58 57.0000 

2004/10/29 H Litter 6 1 5 0.17 0.83 3 

2007/01/12 X Litter 5 1 4 0.20 0.80 4 

2004/04/13 F Litter 9 2 7 0.22 0.78 5 

2008/02/11 Festive Litter 10 3 7 0.30 0.70 10 

B++ Average TS 3.1429 30 7 23 0.23 0.77 22.0000 

 
*This figure is the sum of the dog puppies’ TS scores in each particular litter. 
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Table 7:  Bitch scores 

 
Date 

 
Litter 
Reference 

 
Total 
Whelps 

 
Dogs 

 
Bitches 

 
D:B 

 
B:D 

Total 
Bitch 
TS 
Score 

2004/11/01 I Litter 11 8 3 0.73 0.27 6 

2004/03/11 E Litter 8 6 2 0.75 0.25 8 

2005/06/13 L Litter 8 6 2 0.75 0.25 6 

2007/07/02 Born To Litter 6 5 1 0.83 0.17 4 

2005/06/06 K Litter 7 6 1 0.86 0.14 3 

D++ Average TS 3.0000 40 31 9 0.78 0.23 27.0000 

2006/04/20 R Litter 8 5 3 0.63 0.38 11 

2007/01/06 W Litter 3 2 1 0.67 0.33 4 

2007/05/02 Y Litter 3 2 1 0.67 0.33 3 

2008/05/31 King Litter 6 4 2 0.67 0.33 8.5 

2006/03/31 Q Litter 7 5 2 0.71 0.29 6 

2007/05/28 Z Litter 7 5 2 0.71 0.29 5 
D+ Average TS 3.4091 34 23 11 0.68 0.32 37.5000 
2005/09/29 M Litter 4 2 2 0.50 0.50 8 

2006/10/06 U Litter 8 4 4 0.50 0.50 16 

2007/11/29 Caught Litter 10 5 5 0.50 0.50 22 

2008/05/21 Jazz Litter 4 2 2 0.50 0.50 9 

2008/06/16 Leap Litter 2 1 1 0.50 0.50 7 

2008/10/15 Nothing Litter 11 6 5 0.55 0.45 21 

2008/07/31 Magic Litter 6 3 3 0.50 0.50 10 

2007/12/21 Easy Litter 9 5 4 0.56 0.44 12 
N Average TS 4.0385 54 28 26 0.52 0.48 105.000

0 
2007/12/17 Double Litter 3 1 2 0.33 0.67 6 

2005/01/28 J Litter 5 2 3 0.40 0.60 8 

2005/10/09 O Litter 7 3 4 0.43 0.57 15 

2005/11/24 P Litter 7 3 4 0.43 0.57 14 

2008/03/22 Happy Litter 7 3 4 0.43 0.57 15 

2006/07/04 T Litter 11 5 6 0.45 0.55 24 
B+ Average TS 3.5652 40 17 23 0.43 0.58 82.0000 

2006/06/26 S Litter 3 0 3 0.00 1.00 12 
2007/07/02 Amarula Litter 3 0 3 0.00 1.00 9 

2004/10/29 H Litter 6 1 5 0.17 0.83 19 

2007/01/12 X Litter 5 1 4 0.20 0.80 16 

2004/04/13 F Litter 9 2 7 0.22 0.78 20 

2008/02/11 Festive Litter 10 3 7 0.30 0.70 22 

B++ Average TS 3.3793 36 7 29 0.19 0.81 98.0000 

*This figure is the sum of the bitch puppies’ TS scores in each particular litter. 
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The condense results: 
Table 8 
 

Category 
Dog 
Average 

Bitch 
Average 

Category 
Average 

TS Score Variance 
between sexes 

D++ 2.8788 3.0000 3.0772 -0.1212 

D+ 3.2826 3.4091 3.3958 -0.1265 

Near parity 4.0000 4.0385 4.4587 -0.0385 

B+ 3.3529 3.5652 3.3626 -0.2123 

B++ 3.1429 3.3793 3.4407 -0.2365 

 
 

 
 
The data analysis is fundamental, but from this simple graph it can be seen that: 
 

 

• The more extreme the sex ratio the greater the variance between the scores of the 
dogs and bitches in that category. 

• The near parity category showed the least amount of variance. 

• In the bitch bias categories the variance between sexes was more pronounced. 

• The variance between the sexes in the dog bias litters was almost identical, as was the 
variance in the bitch bias litters. 

• The near parity litters showed considerably less average sensitivity than the other 
litters. 

• The dogs were more sensitive than the bitches across all categories. 

• The D++ dogs were the most sensitive. 

• The bitches from litters with a sex ratio of near parity were the least sensitive. 
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DISCUSSION: 

A correlation can be seen between SR and TS amongst the various categories. In attempting to 
explain this result the IUP effect offers the most logical model as it is prenatal (thus excluding 
environmental and learning effects) and the SR influences it. 

 
In analyzing the IUP model, a higher dog bias litter would increase the probability of 2M foetuses 
that would be exposed to higher circulating levels of prenatal T, which has many affects on a 
behavioural and anatomical level (Vom Saal, 1988; Clark et al. 1993; Ryan & Vandenbergh, 2002; 
Vandenbergh, 2004). 
 
To the best of my knowledge there have been no specific tests conducted on the effect of T on 
touch sensitivity per se. T can increase some types of aggression in the individual (Vom Saal F. 
1976, Vom Saal, 1988) and if we assume that an animal with increased aggression would be less 
likely to tolerate discomfort, a relationship between SR, T & TS could be expected as such: 
 

• SR towards a dog bias  Higher levels of T  Increased aggression  Higher TS 

• SR towards a bitch bias  Lower levels of T  Decreased aggression  Lower TS 
 
D++ Category 
Dogs – These dogs showed the highest sensitivity overall. They would have been the group most likely to be 2M. 
Bitches – These bitches also showed the highest sensitivity amongst the bitches. They would have had a high 
chance of being 2M. 
 
D+ Category 
Dogs – Their average was considerably lower than the D++ dogs and similar to the B+ dogs. Bitches – These bitches 
showed a similar pattern to the dogs in this category. 
 
Near parity Category 
Dogs – These dogs scored considerably below the dogs in other percentiles. 
Bitches – These bitches also scored the lowest out of all the percentiles. The variance is also minimal and it would 
appear than the odds of being either 2M or 0M are reduced in this category and thus the UIP effect is 
“neutralised”. 
 
B+ Category 
Dogs – These dogs scored very similarly to the D+ dogs. 
Bitches – These bitches had the second lowest score of the bitches across all categories. 
 
B++ Category 
Dogs – These dogs scored the second highest sensitivity amongst the dogs. This is a very interesting finding as 
they have an increased incidence of being 0M and thus not being exposed to large amounts of T in utero, so one 
would expect them to have a lower sensitivity. However the testosterone of maternal origin via the placenta 
(Soares & Talamentes, 1982a) would have a smaller number of male foetuses to act upon, therefore one could 
perhaps assume a proportionally stronger effect on those fewer male foetuses. 
 
Bitches – These bitches scored very similar to the bitches in the D+ category although they had a much smaller 
likelihood of being 2M. In theory these bitches should have scored the lowest of all the categories as they would 
have experienced the lowest likelihood of being 2M and thus being exposed to vagrant testosterone. The litter 
size was slightly smaller than most of the other categories, so maternal testosterone could perhaps have had a 
proportionally stronger effect on those fewer female foetuses. 
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CONCLUSION 
 
It can be seen that the SR of a litter does appear to affect the TS of the puppies in that litter. 
Furthermore, it can be seen that the variance of the SR between the sexes tends to be similar depending on the 
direction of the bias. When a litter comprises a similar number of males and females the UIP effect appears to be 
almost neutralised. 
 
The findings could also suggest that higher levels of T could predispose a puppy to high sensitivity and lower levels 
of T could predispose a puppy to lower sensitivity. Further studies, which include the actual IUP of the individuals, 
would be needed to test this theory. 
 
Based on personal observation TS can be a valuable trait in determining a puppy’s suitability for a particular 
application. If SR can thus reliably predict TS, SR could possibly be used as a puppy choice method. 
Current puppy choice methods rely heavily on opinion and are very subjective (Svartberg et al. 2004). SR is easily 
measurable and not open to interpretation, so it would possibly be a useful adjunct. Further studies would be 
required to verify the relationship between SR and TS and the predictive value of TS would also require further 
testing. Prior to this a more detailed data analysis of the data presented here would be prudent. 
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ANIMAL ETHICS VS. ANIMAL WELFARE – HOW TO MAKE MORAL DECISIONS 
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Veterinary and para-veterinary professionals are faced daily by difficult moral decisions that arise from the 
competing interests of consciously aware (sentient) animals and those of humans. These decisions directly affect 
the interests, freedoms, rights, dignity, wellbeing and lives of animals. The tensions that this brings to the carer, 
emotionally and psychologically, can manifest as stress, anger, frustration, loss of hope (faith) or disillusionment. 
The cost of caring can simply become too high, thus distancing oneself from one’s emotions, leading to compassion 
fatigue, indifference and burnout, especially in those who care the most. Sadly, the training of most veterinary and 
para-veterinary professionals does not adequately prepare them for ethical analysis and moral decision-making – 
likely the greatest challenge they will face in their professional career.  
 
Philosophically, vets and para-vets often need to consider contradictory beliefs or values, in order to function in 
the professional world. Being a fair adjudicator can seem impossible, yet decisions need to be made and actions 
taken. Should one hold a deontological view, where the morality of an action is based on whether the action itself 
is right or wrong; or rather a utilitarian view, where the morality of an action depends on its consequences? Should 
one take a reformist approach, where animal welfare is emphasised in a system where human interests are 
prioritised over those of animals (which may be seen to legitimise or perpetuate some unethical practices); or rather 
an abolitionist approach, where all sentient beings (human and animal) share the same basic rights? Overall is virtue 
ethics most important, i.e. how we act when no-one is looking? 
 
This talk will discuss practical tools that can be used to guide one in ethical analysis and moral decision-making; and 
discuss practical ways to build resilience, in order to flourish in even the toughest environments. 
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HOW VETS CAN USE A SIMPLE ONLINE SALES FUNNEL TO ATTRACT NEW 
PATIENTS INTO THEIR PRACTICE 

James Molfetas 
www.regularcleints.com 

james@regularclients.com 
Mobile: 082-743-7372 

 
INTRODUCTION 

The way that people choose a new vet has completely changed because of the internet.  Today, people start off by 

researching which vets are in their area and whether you will be appropriate for them.  Essentially, they want to 

know that they can trust you with their precious animals. 

 

For the most part, they only start this research when they have a problem.  For example, their dog my have bleeding 

gums and they are trying to find out what the problem is and if they can’t solve it, they want a vet who can. 

 

This means that by the time they actually meet with you, they know about your practice, they have a grasp on 

pricing and they even know about you 

. 

What this means for you is that when your prospective clients start their online research, you must ensure that you 

are the vet who provides their education.  People are far more inclined to choose you as their vet if you are the one 

that provides them with the best information while they were doing their due diligence or market research. 

 

You don’t have a choice anymore when it comes to having an online presence.  All of your ideal clients are online 

so you need to be there at the exact time that they are searching for a new vet. 

 

Not only that but you actually want to control the journey that they go on when they find you online.   

We do this by means of an online sales funnel.  

 

 I will show you what I mean in just a bit.  

 

THE SECRET FORMULA 

The way that you determine how to set up your funnel is by using the secret “IDEAL CLIENT ATTRACTION 101” 

formula. 

http://www.regularcleints.com/
mailto:james@regularclients.com
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The formula has 3 components: 

1) We first need to figure out who your ideal prospect is. 

2) Once you know this, you will know exactly what to sell them (product/service). 

3) The last piece of the puzzle is being able connect the products or services to your prospects.  In other words, 

this is how you get the word out about your products and services to your ideal prospects.  In the online 

world, this is known as driving traffic. 

Part 1 - Your Ideal prospect: 

Let’s look at each of these 3 components at a high level first, then we will dive into the detail while looking at a 

practical example. 

      We want to figure out: 

 

• Who you want to serve (profile of your ideal 
client),  

• How/where to find them (so you know where to 
advertise to them),  

• What kind of bait you should use to attract them 
and  

• Where you want to take them (what do you want 
to sell them on your consultation)?  
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Part 2 – Your Product / Service Offering 

 

 

You will easily be able to answer this last question by having a well-developed value ladder.   

 

A value ladder is really just a different way of looking at the basket of services and products that you offer to your 

clients.  

 

In most instances, you simply can’t get new clients to buy the most expensive services that you offer.  You first need 

to build up trust and over time, they will buy more of your services as well as more expensive services. 

 

So, we will build a sales funnel that will help us do two things:  

1) Provide value to each customer at the unique level of service they can afford or that they are ready for at 

this point in time and 

2) Make money and be profitable while identifying your ideal clients who can afford your highest offer.  

 

YOUR VALUE LADDER 

The best way to think of a value ladder is in terms of the typical journey that a new client would take with you from 
the time just before they become a client for the first time, all the way through the lifetime that they remain a 
client. 
 
The concept behind a value ladder is that as soon as someone gets value from you at one level, they will want to 
buy more of your products and services.  Essentially, they will say something like “That was great value, I wonder 
what else I can buy from this vet”? 
 
It is all about value and trust.  It takes time to win people’s trust but once you have achieved this, many of them 
will remain clients for life. 
 
So, a typical value ladder would look something like this:  
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1) You would have some bait to attract 

new clients (this would be something for 
free).  

2) Next you could have some inexpensive 
front-end product or service that they 
could buy to see what it would be like 
working with you without is being a 
huge financial risk.  
 

3) Next are your mid-priced services which are usually the run-of-the-mill products and 
services you provide each day and lastly, 

4) Your backend which has your most expensive products and services that only a small group 
of your clients will be able to afford or want.  

 
We will look at a practical example in just a bit. 

 

Once you know the secret formula and you have your value ladder mapped out, you have everything you need to 

know to build your online sales funnel.  In fact, your sales funnel is just your value ladder inverted. 

 

A sales funnel is just a sequence of web pages that take your prospects on a journey that give you the best chance 

of converting them into long term paying clients.  

 

 

It looks like this: 
 

• We start by driving traffic to our funnel   

• At the top you have your bait (something for free 
like a special report or coupon)  

• Then you sell them an inexpensive front-end 
product.  

• Those that buy are offered a mid-tier service or 
product and.  

• Lastly, a select few will buy your high-priced 
products after going through the journey that 
your funnel presents them with.  

 

 

Part 3 – Connecting Your Prospect To Your Product/Service 

The last thing you need to do is get people to visit your site and this is called traffic.    

 

If you understand the concept of congregations, you will never have a problem driving traffic to your site again.    

The first thing you probably thought of when I said that was a church.  
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A church is nothing more than a group of people who gather together based on similar beliefs, ideas and values.  

 
 

So, if I was selling the perfect product for Mormons, where 
would I go to sell it? I would go to the Mormon church 
(probably on a Sunday!).  
 
My dream customers will be right there, all congregated 
together. All I would have to do is put my message out in 
front of them.  
 
Prior to the Internet is was hard for people around the world 
or even in the same city to congregate together. We were 
limited by location and the ability to communicate.  
 
But now it is possible for anyone and everyone to congregate 
together and discuss almost anything with groups of people 
who hold similar beliefs or interests and desires.  
 

 

It is easy and economical to go online and find where my congregation is, and get my message in front of them. 

 

That’s it.  

 

You now have all the pieces to leverage the internet to get a minimum of 2 new clients every month, forever.  

It’s time to dive deeper into each of the components of the Ideal Client Attraction 101 model that ultimately ends 

up with an automated sales funnel that will produce new clients for you every month like clockwork. 

 

YOUR IDEAL CLIENT 

For some reason this is such a misunderstood concept.  I can tell you that not one of my clients knew who their 

ideal client was before they started working with me.   
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Not “everyone” who owns a pet is your ideal client.  This is a mistake a lot of vets make when they are trying to 

attract new clients in a deliberate and predictable way. 

 

The good news is that this is easy to fix! 

 

You just need to know what questions to ask.  More good news is that if you have been in practice for any length 

of time, you already know the answer to most of the questions. 

 

There are just five things you need to know: 

1) Which niche you want to serve 

I know that this is counter intuitive but reducing the size of your market can be very profitable. 

 

Just because you can treat cats, dogs, reptiles, birds and fish 
does not mean that you should!   
 
It is much easier to specialise.  You would be able to charge 
more as a specialist.  For example, if you were the known 
authority for treating a particular breed of dog such as bull 
terriers, you would probably know all there is to know 
about the breed, what the typical issues are that they face 
and you may even have specialised equipment to deal with 
these issues. 

 

Your staff will know exactly what to do when bullies come to the practice and the owners will love you for sharing 

the same level of passion as they do about their “fury kids”. 

 

They will travel from far to come to you and they will pay premium prices for your services. 

 

You don’t have to niche your entire practice but it is a good idea to niche you marketing. 

 

One of the biggest advantages is that when you niche like this, bull terrier owners become easy to find as we will 

see in just a bit. 

 

2) Demographics (facts about your ideal client) 

 

 

Demographics of pet owners are things like: 

• How old are they? 

• Whether they are male or female? 

• Are they married? 

• Do they have kids – how old? 

• How much do they earn? 

• Where do they live? 
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The more you know about your prospects, the more targeted you can make your marketing messages. 

 

Typically, you speak differently to men than you do to women. 

 

We will also communicate differently with a twenty something vs a senior. 

 

But the best thing about knowing exactly who are target audience is, is that you can be targeted in your advertising.  

For example, you could target women between the ages of 34-55, who own Labradors and who live within a 10 km 

radius of your practice. 

 

When Facebook shows your ad specifically to this target audience, your chances of getting them as new patients 

goes through the roof. 

 

3) Where are they? 

This should be obvious by now.  Let’s combine two concepts that we have covered so far… 

Let’s combine the concept of picking a niche with the concept of congregations. 

 

Assume that the niche is owners of Bull Terriers.  
Where do they congregate online? 
 
You will find a concentration of these people in 
Facebook and LinkedIn groups, they may be part of 
Bull Terrier clubs, they may breed with bull terriers 
or even be subscribed to Bull Terrier specific 
magazines. 
 

From this moment onwards, you should never again battle to find where your next patient is coming from.  Just ask 

yourself the million-dollar question, which is “Who has access to my ideal client” and think outside the box as we 

did in the examples above. 

4 & 5) What are their pains or problems or what do they want or aspire to? 

People are only going to bring their animals to you if they have a problem with their pets.  This “problem” is usually 

negative but can also be a positive issue.  Both need to be resolved. 

  

A negative problem may be that 
their animal has bleeding gums and 
a positive problem may be that 
they need to get their animal into 
tip top shape in order to win the 
next dog show.  Either of these 
reasons would get bull terrier 
owners to visit their vet. 
 

When it comes to marketing, the best way to get pet owners attention is to solve a problem that they have, which 

can be either a pain or a gain. 

As you will see when we look at a practical example, the best way to build a sales funnel is by solving a pain that 

your potential pet owner clients have. 
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Depending on which Vet practice you speak to, if you asked the vet what the top 10 questions are that they get 

asked about dogs, you might get a list that looks something like this: 

1. Eye/Ear Infections 
2. Allergies   
3. Bladder Infection 
4. Arthritis 
5. Diarrhoea 
6. Dental Diseases 
7. Hyperthyroidism 
8. Non-cancerous skin growth 
9. Bruises 
10. Typical Check Up 
 
Just think about the biggest issues that you see in your practice.  Later I will show how to use one of these problems 

in you value ladder and your online sales funnel. 

 

For now, let’s make the following assumptions: 

1) We have chosen “dogs” as our niche 

2) Let’s pick “dental diseases” as the problem that we are going to solve for our caring dog owners. 

 

I must admit, I have a Jack Russel whose breath just stinks!  And I am sure it is for reasons other than he walks 

around eating other dogs and his own…you know what.  So that’s why I have decided to choose dental issues but 

you can choose any problem that a lot of your ideal clients have. 

 

VALUE LADDER COMPONENTS 

Now it’s time to start designing your value ladder, which is necessary for us to build out an effective sales funnel 

(which is our ultimate goal). 

 

Let’s now take a more in-depth look at what your value ladder might look like when we are solving the dental issues 

that dog owners have. 

 

A value ladder consists of a sequence of services and products that you offer your clients which will range from free 

to costing thousands of Rands.  

 

Usually the higher up the ladder you go, the more you can charge. 
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All good value ladders consist of 5 different products and services (and price points).  These include: 

1.    A lead magnet which is free 

2.    A low price – high value item to turn prospects into clients 

3.    Your core offer (the products & services you typically sell every day) 

4.    A monthly recurring income service or product and 

5. A high ticket item 

6.  

The idea behind the value ladder is that when you give prospects and clients value at one level, they will naturally 

want to get more value from you and this additional value will usually be at higher and higher price points.  

VALUE LADDER PRACTICAL EXAMPLE 

Let’s brainstorm what products and services you can offer to clients who have dogs with bad breath or other dental 

problems… 

1.    A lead magnet which is free 

We will start at the base of our value ladder with something that is free like a free dental examination or even a 

coupon for a discount on an examination. 

 

The goal of the free examination is to get new clients in the door.  Once you have done the examination, you will 

come up with a diagnosis and prescribe some sort of cure.  And that is when you start making money. 

 

2.    A low price – high value item to turn prospects into clients 

The most basic thing that you could sell to help with the problem of bad doggie breath might be a simple (or not so 

simple) teeth cleaning.  You can now charge whatever your normal rate is for cleaning the dog’s teeth or you could 

even offer a discount as a special “new client discount”.   
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3.    Your core offer 

Other common procedures that may be required could include things like x-rays and extractions.  Chances are you 

would charge more for these procedures too. 

 

Some dogs will also require surgery.  Now you are starting to make a real healthy return on the free examination 

you gave away! 

 

4.    A monthly recurring income service or product  

This helps tremendously when you know that your cash flow needs for the month are taken care of.   

 

After the dog owner has got their dog’s dental issues sorted out, chances are they will want to keep it that way. 

Why not sign them into a monthly retainer for a quarterly check-up where you do another teeth cleaning as part of 

the package? 

 

You may also prescribe appropriate toothpaste and dental cleaning brushes for the dog.  You could get them to sign 

a debit order after which you can make a monthly delivery of toothpaste to their door! 

 

5.   A high ticket item 

Procedures may include prosthodontics (crowns) and orthodontics to reposition teeth that are causing the animal 

pain. 

 

Maxillofacial surgery can also fit into this category. 

 

Hopefully you are now getting to see just how profitable giving away a free dental examination can be.  Not to 

mention the fact that will acquire a boatload of new patients in the process. 

 

TIME TO BUILD YOUR SALES FUNNEL 

Now that you have your value ladder sorted out, it’s time to build out your automated sales funnel. 

 

This is where all the magic happens because you can scale and automate your lead generation so you can get more 

new patients on a regular basis. 

 

A sales funnel is really just a special type of website and consists of a number of web pages that have specific 

functions. 

 

If you think about the last website you visited…you will have had complete freedom to navigate that site any way 

you wanted to… 

 

You could for example, click on any menu item, download things, watch videos, leave the site and come back later 

or just close the site and be done with it. 

 

When you design a sales funnel, you create a very specific journey that you take your visitors through.  And the 

journey is one that gives YOU the best chance of converting those visitors (prospects) into paying clients. 
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AND THE JOURNEY IS LINEAR AND VERY SPECIFIC.  

The only choice that your prospects now have is to leave the funnel (or not enter it in the first place) or go all the 

way through to the end. 

All sales funnels consist of 4 core components.   

 

Firstly, you need to find a way to send people to your funnel and in the online world this is called driving traffic.  

This could be via Facebook or Google ads or any one of a number of methods available to you. You can use both 

free and / or paid advertising methods to drive traffic.  

 

The idea is then to move people systematically through your funnel from left to right.  Ultimately, we need them 

to end up on the far-right hand side which is where your ideal prospects are sitting opposite you in a consultation 

(pet in hand).  

 

 
The first page they land on is called a squeeze page where you give them 
something (usually educational information) that they really want in 
exchange for their contact details which is usually their name and email 
address. It could also include a phone number. 
 

 

 

 
Once they opt in, you take them to a page where you establish your 
authority positioning.  You have a unique opportunity to start building a 
relationship, to walk them through the lead magnet and to show them the 
next step which is to…  
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… invite them to a conversion event, which will hopefully convert them 
into a face to face consultation.  This could be a webinar, a video sales 
letter or even just a request to get on your calendar to book their 
consultation/examination.  
 

 

 

 
We use email to keep them moving down the funnel when they get stuck 
at a certain point because the ultimate goal is to get them to come in to 
see you for a consultation. We will talk more about that when I give you a 
practical example to tie everything together in just a bit.  
 
 

Your sales funnel is just your value ladder inverted! 

The reason it was so important to understand your value ladder is because it makes designing your sales funnel 

simple. 

 

Simply flip your value ladder on its head and you have a perfectly designed sales funnel! 

 

 

 

A sales funnel example to tie it all together – Part 1 – Online 
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1) Your bait 
 

Remember that we want to give away something valuable to our 
prospects for free in order to get their contact details so we can start 
a conversation with them to ultimately convince them to become a 
new patient. 

 

This is at the bottom of your value ladder but it is right at the top of your sales funnel.  

 

 The reason this is the widest part of the funnel is because we are trying to attract as many people into our 

funnel as possible.  The funnel will then do the job of eliminating the poor prospects and converting the good 

ones into paying clients. 

 

 

In our example of giving away a free dental 
examination, the best way to do it is by giving 
away a free examination voucher. 
 
This way you can make them opt into your 
squeeze page (so you can get their contact 
details).  You now have their email address 
(and phone number if you want it) so you can 
follow up with them. 
 

 

 

2) Your thank you page 

 

Once they have opted into your list, you must now give them access to the voucher that you promised for the 

free examination. 

 

The best way to do this is by doing a short 
video of you at your practice showing them 
around and explaining to them exactly what 
they will be getting and why they should take 
advantage of the free examination 
immediately.   
 
If you don’t add in a scarcity time limit, they 
will delay forever!  That’s just how us humans 
are. 
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3) Automatically book the examination! 

 

At the end of your video, you tell them to click a button 
(which will be below the video on the thank you page) 
so they can automatically book an examination on your 
calendar!  
 
You don’t even have to speak to them before the 
examination because everything is automated.  How is 
that for leverage? 

 
 

4) Email follow up 

Now with the best will in the world and the purest of intentions, life happens and many people just forget to 

book the examination. 

 

It’s not that they don’t want to bring their dog in. They 
do…it’s just that other more important things got in the way 
(for now). 
 
So, you must now follow up with them. 
 
You can (and should) follow up by phone but you should also 
send them a series of automated emails to get them to take 
the final step and book the examination. 

 

5) Incentive Bonus 

One more trick you can employ to make sure that as many people as possible take you up on the free 

examination, is to offer a limited time incentive bonus. 

 

That’s right another free thing! 

 

Some people just need that one extra push. 

 

I am sure that you could get one of your suppliers of dental 
hygiene to give you a package that you can give away.  You 
are only going to give them away to new clients who need 
dental help. 
 
There is a very good chance that you are going to 
recommend that your new clients use these products on a 
monthly basis afterwards anyway, so it should not be too 
hard to get your suppliers to give you a few promotional 
dental packs. 

 

At this point, your online part of the sales funnel has done its job!  
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Part 2 – Offline 

The best time to sell the other products in your value ladder is in person when your new clients brings in their 

dog for the dental examination – after you have given your diagnosis. 

 

 

Because you have thought out your dental hygiene value ladder ahead of time, you are now prepared to upsell 
the right services! 
 
Now granted, some of the items in the value ladder will be dependent on what you find during the examination. 
But… 
 
There are probably two pieces that you can realistically offer to just about everyone (including your existing 
clients!) and that is a teeth cleaning and a monthly retainer where you can include a quarterly check-up / tooth 
cleaning as well as a monthly supply of ideal dental hygiene products. 
 
So, there you have the complete system that allows you to get as many new clients as you can handle. 
It starts off online where you have the opportunity to market your practice to all of your ideal clients so you 
can extend your reach while using the power of automation to ensure you don’t have to spend your precious 
time on marketing your practice. 
 
Once they arrive at your practice, you have the ability to upsell them on your other products and services. 
These upsells should more than cover the cost of acquiring a new client.  Every subsequent visit from the same 
clients are pure profit! 
 
NEXT STEPS 

The reality is that the technology is really easy to use. 

 

That being said, you SHOULD outsource the technical stuff and driving traffic to your funnel. 

 

If you want any help with this, please feel free to book a time on my calendar and we can have an exploratory 

chat to see what the best new client acquisition system will be for your practice. 
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ASSESSING THE MATING PROFICIENCY OF GLOSSINA BREVIPALPIS UNDER 

LABORATORY CONDITIONS 
Percy Moyaba 

 

A single bite of an infected tsetse fly may transmit the unicellular parasites that causes African Human 

Trypanosomiasis (Sleeping sickness) and Animal African Trypanosomiasis (Nagana). Sterile Insect Technique (SIT) 

has been proposed for the control of tsetse in South Africa. The implementation of a SIT relies on the release of 

high quality sterile males that can compete with their wild counterparts. Research on quality control aspects and 

mating behavior of colonized Glossina brevipalpis in relation to its potential to be used in SIT are lacking. The 

multiple mating behaviour of females mated with irradiated males and then re-mated with untreated males and 

the mating potential of irradiated compared to untreated males were determined. A Caesium Gamma cell, 

providing 0.69 Gy/min, was used to administrate a dose of 80 Gy to sterilise G. brevipalpis males. In the multiple 

mating experiment, 96% (115) of the females mated with the irradiated males during their first mating. Of these 

115 mated females, 63 mated again the following day with fertile males, i.e. a re-mating rate of 55%. Induced 

sterility varied from 45% to 66% between replicas. There was no reduction in the mating rate or mating potential 

of the males throughout the duration of the experiment. The highest number of matings was 23 and sperm was 

transferred every time. In the absence of any correlation between mating rate, spermatecae fill and mating event, 

it is recommended that individual flies should be monitored to assess their mating potential until mating attempts 

by males cease. 
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HIGHLIGHTS 

• This is the first record of seasonal prevalence of gastrointestinal nematodes infecting sheep in all the five 
districts of Limpopo province, South Africa 

• Distribution of gastrointestinal nematodes in Limpopo province was continuous throughout the year with 
the highest prevalence recorded during the summer months 

• A high nematode prevalence correlated with the high rainfall experienced during hot wet months in all the 
districts 

• There was a very strong correlation between worm burden and clinical anaemia in sheep 
 

1. INTRODUCTION 

Gastrointestinal nematodes (GINs) are responsible for substantial losses of production in the animal production 
industry. In small stock, GINs can result in anaemia due to the haematophagous activities of nematodes which 
results in serious economic losses to the farmer. (Raharivololona and Ganzhorn 2010). The annual cost associated 
with parasitic diseases in small ruminants are estimated to be tens of billions of dollars worldwide, according to the 
sales of anthelmintic drugs by pharmaceutical companies, excluding production losses (Sackett and Holmes 2006). 
Seasonal variations also play a vital role in transmission of GINs and as such, changes in humidity and temperature 
can influence development, survival and transmission of parasites in the external environment because they 
provide favourable environmental conditions for transmission of GINs (Raharivololona and Ganzhorn 2010).  
 
Gastrointestinal parasites multiply more rapidly during the warm, rainy season and as a result months that form 
summer season make a conducive environment for gastrointestinal parasites (Aga et al 2013). Factors such as 
humidity and vegetation cover also has an effect on patterns of parasite development (Sun et al 2018). In general, 
the combined effects of these factors are responsible for the seasonal fluctuations in the availability of L3 on 
pasture, and subsequently in the prevalence of worm burdens in the hosts. This seasonal variation of parasite 
population dynamics has been recounted in a number of research initiatives in many African countries including 
South Africa (Van Wyk 1985); Nigeria (Fakae 1990); Zimbabwe (Pandey et al 1994); Kenya (Nginyi et al 2001) and 
Ethiopia (Debela 2002). The perfect temperature range for larval development of many nematode species in the 
microclimate of the pasture lies between 22 and 26°C while the optimal humidity is close to 100%. Desiccation from 
lack of rainfall kills eggs and larvae rapidly, and is the most lethal of all climatic factors. Wet seasons on the other 
hand favour the vigorous growth of pasture which in turn attracts grazing sheep and goats leading, not only to 
further contamination of pasture, but also providing an opportunity for the existing infective larvae to encounter 
their preferred hosts (Getachew et al 2007). 
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The most important strongylid nematodes of sheep and goats in African countries are: Haemonchus contortus, 
Teladorsagia circumcincta and Trichostrongylus spp. (T. axei, T. colubriformis and T. vitrinus). Other species of lesser 
importance include Pseudomarshalagia (Longistrongylus) elongata, Nematodirus spp. (N. spathiger and N. filicollis), 
Cooperia curticei, Bunostomum trigonocephalum, Gaigeria pachycelis, Oesophagostomum spp. (O. venulosum and 
O. columbianum) and Chabertia ovina (Hansen and Perry 1994). According to Charlier et al (2014) and Rinaldi and 
Cringoli (2014), Haemonchus, Ostertagia, Teladorsagia, Trichostrongylus, Cooperia, Oesophagostomum and 
Chabertia genera are on top of the list of nematodes that continue to cause significant economic burden to the 
global animal production industry.  
 
In South Africa, Haemonchus is the most important helminth parasite of small ruminants in the summer rainfall 
areas of the country, both for the commercial (Van Wyk 2001) and resource poor farmers (Tsotetsi and Mbati 2003). 
It poses a threat from about November to April when ambient temperature and rainfall are ideal for it to complete 
its life cycle on pasture. However, H. contortus may also be a threat in the cooler months of the year and can 
occasionally become problematic in the semi-arid regions of the country during wet years, as well as in the winter 
and non-seasonal rainfall areas (Vatta and Lindberg 2006). The Ostertagia sp. infection has a characteristic watery 
diarrhoea which usually persist coupled with periods of constipation. Lesions can be readily seen in the abomasum 
and small brown purple spots due to bleeding may be visible were the worms have been feeding. Characteristic 
lesions of Ostertagia sp. infection are small, umbilicated nodules 1 – 2 mm in diameter (Myers and Taylor 1989).  
On the other hand, Teladorsagia does not feed on blood, and the main pathogenic effects are caused by its larvae. 
Larval development takes place in the gastric glands, leading to nodule formation in the abomasal mucosa and 
extensive damage to parietal cells (McKellar 1993).  Infections with Trichostrongylus are often difficult to 
diffrentiate from malnutrition in the case of low-intensity infections (Taylor et al 2007) but a high worm burden 
cause protracted watery diarrhoea, which stains the fleece of the hindquarters (black scours) (Roeber et al 2013). 
Cooperia curticei and N. spathiger are also common parasites of the small and/or large intestine, whilst C. ovina is 
less common (Zajac 2006). Individually, these species have relatively low pathogenicity, but may cause parasitic 
gastroenteritis in grazing small stock (Taylor 1986).  
 
It is of utmost importantance to monitor the prevalence and distribution of livestock helminth species in order to 
plan sustainable control using targeted treatment and/or targeted selective treatment strategies (Cringoli et al 
2008; Kenyon et al 2009). Furthermore, epidemiological studies in Limpopo province have not been conducted and 
therefore the aim of this study was to determine seasonal prevalence of gastrointestinal nematode infections in 
sheep from five districts of Limpopo province. 
 

2. MATERIALS AND METHODS 

2.1.  Study area and meteorological data 

The study was conducted on randomly selected small-scale farming locations in five districts of Limpopo Province: 
Capricorn, Sekhukhune, Waterberg, Mopani and Vhembe (Fig. 1) of which the participant farmers were derived 
from the extension officers and animal health technician’s data base. Meteorological data for the collection sites 
starting from January 2017 to November 2018 was obtained from South African Weather Service (SAWS). The data 
included weather elements such as temperature, rainfall and humidity. 
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Limpopo province is one of the developing provinces in South Africa and is particularly vulnerable to climate change 
impacts, due to its exposure to extreme weather events (Cook et al 2004). The province experiences long sunny 
days and dry weather conditions on most days. During the summer months, which extends from November to 
January, warm days are often interrupted by short-lived thunderstorms (Limpopo Department of Agriculture 2008). 
It can get very hot in October to March, with average temperatures rising to 27ºC in summer and 20ºC in winter. 
The bulk of the precipitation occurs in summer, and annual rainfall totals range from about 400 - 600 mm over most 
of the province (Anon 2007). Limpopo is a province with a high number of rural dwellers dependent on natural 
resources and farming is of considerable importance (Thomas et al 2005). In the study areas, the flocks were 
constituted mainly of Pedi sheep and cross breeds. 
 

2.2.  Faecal samples collection  

Faecal samples were collected on a bi-monthly basis between March 2017 and November 2018 from 156 sheep in 
each district (52 animals per farm). The animals were ear tagged so that samples could be taken from the same 
animals throughout the duration of the study period. Faecal samples were collected directly from the rectum of 
sheep and stored in a cooler box. They were transported immediately to the Helminthology Laboratory of the 
Agricultural Research Council, Onderstepoort Veterinary Research for analysis. 
 

2.3.  FAMACHA© scores 

FAMACHA© eye-colour score estimations (Bath et al 2001; Van Wyk and Bath 2002) were also recorded for each 
study animal. The colour of the mucous membrane of the lower eyelid of each animal was examined in good natural 
light and compared to the colours of the FAMACHA© chart (Bath et al 2001; Van Wyk and Bath 2002). Each sheep 
was scored on a scale of 1–5 (1 = red, non-anaemic; 2 = red-pink, non-anaemic; 3 = pink, mildly anaemic; 4 = pink-
white, anaemic; 5 = white, severely anaemic). 
 

2.4.  Microscopic determination 

Individual faecal egg counts (FECs) for each sheep were determined by a modified McMaster technique with 
detection limit of 100 eggs per gram (EPG) (Reinecke 1983). Briefly, 2 grams of faeces were weighed, and 58 mL of 
40% sugar solution added to the sheep faeces as a floatation medium. Samples were thoroughly crushed and 
dissolved using a blender. Two chambers of the McMaster slide were filled with a pasture pipette and the slides 
were allowed to stand for about 4 minutes so that the eggs could float on the surface of the floatation medium and 
lie in contact with the upper glass of the chamber. A dissecting microscope (Nikon Eclipse E100 Company, Japan) 
was used for egg detection at x 40 magnification; egg per gram counts of faeces were performed by counting all 
the eggs in the two chambers of the McMaster slides and egg counts were determined by adding the total number 
of eggs in the two chambers and multiplied by 100. 
 

2.5.  Faecal culture preparation 

Most of the nematode eggs are morphologically indistinguishable hence faecal cultures were prepared according 
to Reinecke (1983) in order to identify the detected nematodes at the third larval stage.  Briefly, faeces were added 
to a large tray, faecal pellets crushed by hand, an equal amount of vermiculite was added to the faeces and mixed 
thoroughly together. The vermiculite improves air circulation in the culture and also facilitates maximum hatching 
of eggs. A stick was placed in the center at an upright position, the faecal mixture was added and pressed down 
using the second stick. The stick was removed, leaving a hole in the center which facilitated in aeration. The exterior 
surface of the container was cleaned. The cultures were moistened by adding water using a water bottle. A lid was 
lightly screwed back on and incubated at 27ºC for seven days. To harvest the culture, the inner surface of the 
container and the cultures were moistened and washed. The larvae were collected by rinsing the sides of the 
container into petri-dish and thereafter identified using a light microscope at 10x using the Van Wyk and Mayhew 
(2013) identification key. 
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2.6.  Statistical analysis 

Data was analysed using Statistical Analysis System (SAS). Means were separated using t test with least significant 
differences at a 5 % significance level. Pearson’s correlation coefficient (Pearson’s r) was used to measure the linear 
correlation between climate elements and worm burden and also worm burden and anaemia as determined by FEC 
and FAMACHA© scores respectively. 
 

3. RESULTS 

Distribution of GIT nematodes in Limpopo province was continuous throughout the year with the highest 
prevalence recorded between November and January and the lowest between July and September in all the 
districts (Fig. 2). The results revealed high nematode prevalence (88 – 99%) in all districts with mean faecal egg 
counts ranging between 1210 – 1861 eggs per gram (EPG) during the hot wet season. During the cold dry season, 
prevalence decreased to 75 – 83% with mean egg counts ranging between 453 – 1202 EPG. However, the difference 
in both nematode prevalence and mean egg counts was not significant (p ˃ 0.05) between the hot wet and cold dry 
seasons. The observed decrease in EPG’s during the cold dry season did not effectuate statistical difference (p ˃ 
0.05) in all districts except for Mopani and Vhembe (Table 1).  Strongyle-type eggs were most common and were 
detected throughout the study period in sheep in Limpopo province, with the highest peak observed in Vhembe 
district in November 2018 (EPG 1887) and in Waterberg district in November 2017 (EPG 1811), with the highest 
prevalence of 100%. Fig. 3 shows that the lowest EPG counts were recorded for Capricorn district (EPG 299) in 
September 2017 even though prevalence was 82% and conveniently no rainfall was recorded for that particular 
month.  
 
A high nematode prevalence correlated with the high rainfall experienced during November month in all the 
districts but particularly high in Waterberg and Capricorn districts with 68.4 mm and 65.2 mm respectively (Fig. 2). 
Fig. 4 shows a positive correlation between mean minimum temperature and mean FEC (r=0.482; p=0.007) and 
between mean rainfall and mean FEC (r=0.755; p= ≤0. 0001) in all the districts of Limpopo. Furthermore, we also 
found a very strong correlation (r = 0.959; p = ≤ 0. 0001) between worm burden and clinical anaemia in sheep (Fig. 
5). However, an overall poor correlation existed between mean humidity and mean FEC (r=0.046; p=0.811) in all 
the districts.  
 
The results of the composite faecal cultures revealed that Haemonchus spp. was the dominant nematode species, 
representing 70–93% of the total larval recovery throughout the entire study period in all the districts of Limpopo 
province with the highest percentage of 93% recorded for Mopani in November 2018.  
Trichostrongylus/Teladorsagia spp. were the next most prevalent parasites, which represented 5–28% of the total 
infective larvae harvested from the composite faecal cultures during the study period. Oesophagostomum spp. was 
detected in small percentages, but never exceeding 5% throughout the study period. Furthermore, the L3 of 
Trichostrongylus spp. of small ruminants are difficult to differentiate from those of Teladorsagia spp. because they 
are similar in length and can only be differentiated generically by tail morphology after exsheathment and as a 
result, they were grouped during the count.   
 
During the hot wet season, the sheep examined in Vhembe district revealed FAMACHA© mean score of 4 indicating 
anaemia. The sheep in all the other districts revealed a mean score of 3 indicating mild anaemia during the hot wet 
season. On the other hand, the sheep examined in all the districts during the cold dry season were non-anaemic as 
indicated by the FAMACHA© score of 1 for sheep in the Waterberg and a score of 2 for the animals in all the other 
districts. Higher EPG’s and FAMACHA© scores were observed during the hot wet season and the opposite was seen 
during the cold dry season indicating that worm burden was responsible for anaemia in sheep (Table 1).  
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4. DISCUSSION  

In this study the seasonal evaluation of FECs followed the well-known pattern influenced primarily by temperature 
and moisture (Kumba et al 2003) as they were highest in the hot-wet season and lowest in the cold-dry season. The 
high prevalence of GINs seen in the current study could be due to the availability of suitable climatic conditions 
such as relatively high temperatures and rainfall that support the prolonged survival and development of an 
infective larval stage of most nematodes (Rossanigo and Gruner 1995). In the present study, Haemonchus spp. was 
the most dominant nematode followed by Trichostrongylus/Teladorsagia spp and Oesophagostomum spp. These 
results are concurrent with the results of earlier studies conducted in South Africa on the epidemiology of 
gastrointestinal nematodes that have also reported Haemonchus spp. as the most dominant nematode infecting 
sheep under commercial farming system (Horak 1978; Horak and Louw 1977) and under small-scale resource-poor 
farming conditions in South Africa (Tsotetsi and Mbati 2003; Tsotetsi et al 2013). The observed results, of highest 
EPGs with the largest percentages of H. contortus L3 in faecal cultures during the rainy seasons, were in accordance 
with studies in other countries in Africa with distinct rainy and dry seasons (Ghana: Agyei 1991; Kenya: Nginyi et al 
2001; Zimbabwe: Pandey et al 1994). This can be attributed to the high biotic potential of H. contortus, resulting in 
this parasite rapidly taking up dominance at times when environmental conditions on pasture are ideal for the 
development and survival of the free-living stages. Kanyari et al (2009) further reported that studies undertaken in 
other African countries cite Haemonchus spp., Trichostrongylus spp., Cooperia spp. and Oesophagostomum spp. as 
widely encountered strongyle genera of small ruminants. The high biotic potential and shorter generation interval 
of Haemonchus spp. allows for greater contamination of pastures and re-infection of animals (Torres-Acosta et al 
2003) and that probably accounts for its high prevalence than Trichostrongylus/Teledorsagia spp. and 
Oesophagostomum spp. encountered in this study. In addition to the high biotic potential and shorter generation 
interval, a mature female of Haemonchus spp. can produce 5000–7000 eggs per day while Trichostrongylus spp. 
produce only 100–200 eggs per day; this shows a difference in their prolific reproduction abilities (Getachew et al 
2007). On the other hand, Oesophagostomum sp. has a very long generation interval of 45 days that causes its 
prevalence to be much lower (Wahab and Adanan 1992). 
 
The results of the present study agree with the results of previous studies where a relationship between EPG level 
and FAMACHA© categories was elucidated and FAMACHA© scoring had positive correlation with level of FECs in 
sheep (Chaundry et al 2007 and Sissay et al 2007) which could be explained by the presence of a higher number of 
blood-sucking nematodes such as Haemonchus spp. However, the present study was in contrast with the study 
conducted by Mohammed et al (2016) that showed no correlation between EPG and FAMACHA© score meaning 
that in their study, an increase in anaemia did not necessarily result in an increased EPG. 
 

5. CONCLUSION 

The high prevalence of GINs in Limpopo province could be due to conducive climatic conditions that support 
prolonged survival of infective larvae such as high temperatures and rainfall that prevailed in the province during 
the study period. The positive correlation between worm burden and anaemia severity suggests that worm burdens 
were the main contributory factor to anaemia. The FAMACHA© system may be used to correctly mark those animals 
which require anthelmintic treatment and consequently slow down the development of anthelmintic resistance. 
  
Based on the results of the present study, we highly recommend that resource-poor farmer training on various 
methods to improve animal health management systems is essential in Limpopo province. Furthermore, we 
recommend that provision of extension services should include periodic monitoring of nematode infection, 
determination of anaemia using the FAMACHA© chart, and that treatment of animals should be based on the 
outcome of these analyses.  
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FIGURE LEGENDS 

Fig. 1 Maps showing study areas. (a) Map of South African provinces [1] Limpopo, [2] North West, [3] Gauteng, [4] 
Mpumalanga, [5] Northern Cape, [6] Free State, [7] KwaZulu Natal, [8] Western Cape, [9] Eastern Cape. The study 
province (Limpopo) is shown in dark grey colour. (b) Locality map of the sampled sites for seasonal prevalence for 
Gastrointestinal nematodes from Limpopo districts: (A)Bela-Bela (B) Mokopane and (C) Ga-Ramela village from 
Waterberg district; (D) Ga-Kobe village, (E) Makotse village and (F) Tooseng village from Capricorn district; (G) 
Malope village, (H)Tompi Seleka college and (I) Strydkraal village from Sekhukhune district; (J) Madodonga village, 
(K) Ha-Ramantsha village and (L) Louis Trichardt from Vhembe district; (M) Ga-Maupa village, (N) Mamokgadi village 
and (O) Mamatlepa village from Mopani district.   
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Fig. 2 Seasonal prevalence of gastrointestinal nematodes of sheep in Limpopo (a) Capricorn district, (b) Sekhukhune 
district, (c), Waterberg district, (d) Mopani district and (e) Vhembe district 
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Fig. 3 Egg per gram counts of gastrointestinal nematodes of sheep in Limpopo (a) Capricorn district, (b) Sekhukhune 
district, (c), Waterberg district, (d) Mopani district and (e) Vhembe district 
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Fig. 4 Correlation between minimum temperature and faecal egg counts (a), maximum temperature and faecal egg 
counts (b), rainfall and faecal egg counts (c) and humidity and faecal egg counts (d) in the five districts of Limpopo 
province 
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Fig. 5 Correlation between faecal egg counts (FEC) and FAMACHA scores of five flocks screened in Limpopo province 

 

Table 1 Mean±standard deviations of maximum temperature, rainfall, FEC and FAMACHA© scores during hot 

wet and cold dry seasons 
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VETERINARY SERVICES IN ECONOMICALLY DISADVANTAGED AREAS: 

SOCIAL ENTREPRENEURSHIP AS A SOLUTION TO A LACK OF FUNDING 
Tatenda Mushangwe 

 

THE STATE OF VETERINARY SERVICES IN LOW-INCOME AREAS  

A skewed distribution of veterinary professionals away from low income areas exists, where the majority of 
veterinarians work in the upper income urban set up. This has left the majority of low-income communities 
relying on animal welfare organizations such as the SPCA for services. The scope of these services is limited to 
preventative care (vaccinations and deworming) and population control strategies. The quality of these services 
are further reliant on the ability of the respective animal welfare organizations to fund-raise for the purposes 
of providing the needed healthcare to the animals.  
 
The role of the government, through the state veterinary services has for many years been limited to policy 
formulation and regulation although the recently introduced compulsory community service scheme aims to 
integrate clinical work into the scope of their services, with low income communities being the targeted 
beneficiaries. Some provinces however already had state run clinical vet services prior to the CCS program. An 
example of such is Mpumalanga, whose service has been running since 2010. 
 
Despite the CCS program, there is still a large demand for vet services as the interventions from the state are 
insufficient. To put this into context, Gauteng, with an estimated population of over 12 million, was allocated 
27 CCS vets in 2016 (GDARD, 2016). Apart from the relatively low numbers of participants, critics have 
highlighted several other flaws of the program such as the relatively short duration of the program, the time 
consumed training the vets on the work, the lack of mentorship by experienced clinical or field vets, the 
inaccessibility of the services by communities who need them the most and general inefficiencies that are 
associated with service delivery by the state.  
 
VETERINARIANS AND WELFARE WORK 

Although vets are not required to do pro-bono or welfare work to maintain their registration by the veterinary 
council, they are quite active in the field and are involved in a lot of it. Veterinarians interviewed as part of 
study that was carried out by the speaker understood the importance of doing pro-bono work and also the 
need to be involved in welfare work. The majority of them did this through coordinated campaigns by welfare 
organizations. These campaigns mostly involved sterilizations and vaccinations. Other instances where private 
veterinarians were involved included disease outbreaks and urban areas, these instances also included rabies 
vaccination campaigns with the cooperation of the state veterinarians. 
 
CRITICISM OF THE CURRENT STATUS QUO  

The state, due to lack of human resources and the attention it gives to other needs, has not been very involved 
in low income areas. Some of the welfare organizations involved lack capacity and suffer from similar issues as 
the state and also lack the necessary funding as discussed in the previous section. Despite this, they remain the 
main providers of healthcare to animals from poor communities.  
 
Some animal welfare organizations are also poorly regulated and apart from the NSPCA, few other 
establishments are operating under the full umbrella of legality. This however is a topic for another discussion.  
 
In short, the efforts of the veterinarians, the state and the welfare organizations have fallen short and this has 
led to the inadequacy of the quantity and quality of services provided. Lack of awareness on public health risks 
and the importance of good animal husbandry have also elicited poor responses from the communities.  
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SOCIAL ENTREPRENUERSHIP 

This talk is therefore introducing a relatively new concept in South Africa of social entrepreneurship as an 
alternative to the current structure and as a mean to get the veterinary profession more involved in the actual 
provision of services in low income areas.   
 
Social enterprises are defined by Bugg-Levine and others as “entrepreneurial organizations that innovate to 
solve problems. According to the Gregory Dees, considered by many as the authoritative voice on the subject, 
a social mission is central to their function.  This affects how social entrepreneurs’ asses and value business 
opportunity, with mission related impact superseding wealth creation as the main goal. In the developing world, 
some of these problems include addressing inadequate access to and delivery of health care, issues related 
with HIV and AIDS, access to clean water, environmental degradation and poverty. 
 
Putting it simply, a social enterprise has two components to it; entrepreneurship and the social sense. An 
example of a successful social enterprise is Grameen Bank in Bangladesh, for which Mohammad Yunus was 
awarded the Nobel Peace Prize in 2006 for his pioneering work in micro-credit and lending to the poor, which 
led to a transformation of their own livelihoods and at the same time being a profitable venture. 
In other words, an enterprise becomes social when it is set up to fix public needs or goods whilst trying to satisfy 
the need to be profitable and sustainable. 
 
SOCIAL ENTERPRISE AND VETERINARY PRACTICE 

Coming back to low income areas, a plethora of problems were identified have been identified in the previous 
section. A lot of these problems have led to members of the profession being reluctant to set up their facilities 
in townships, rural areas and other economically disadvantaged areas due to the high set up costs and expected 
low returns from such ventures, making such ventures unfeasible and unattractive to likely funders and lenders.  
 
Although veterinary services are a necessity, they are not readily available in low income areas. Key reasons for 
this included lack of funding, the physical location of currently established facilities, which are away from the 
low-income areas, and the lack of transportation to access these services.  
 
The fastidious minimum standards required by the SAVC can be also attributed as contributory to the high set 
up costs. the comparatively higher returns make alternative investments in middle to upper income areas more 
profitable and favourable. Non-economic factors such as lack of security and high crime incidence in low income 
areas also as play a dissuasive role in the attraction of investment.  
 
FUNDING 

One of the biggest disadvantages for social enterprises is their unattractiveness to profit first investors. For 
veterinarians to delve into them as a business and livelihood source, it would require a different approach as 
profit forms part of the reason why private practice is set up and run in the manner it is structured.   The high 
set up costs would need to be offset somehow and a proposal would be social enterprises that specialise in 
leasing affordable equipment to veterinarians who wish to operate in certain areas. Similar enterprises could 
be set up by philanthropic arms of drug manufacturing companies and their distributors. Herein lies the 
potential to open up a whole value chain. 
 
EDUCATION AND INNOVATION 

Education plays a key role in social enterprises. Welfare organisations such as the SPCA, veterinarians and the 
Department of Education, through the schooling system can play a proactive role by encouraging good animal 
husbandry practices and spread information about zoonoses and other public health risks that are linked to the 
human-animal interface. This will help communities that are ignorant about the need for veterinary care to 
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seek professional services and if they are availed to them at a cost that is affordable and sustainable, there is 
an opportunity for the veterinary sector to grow.  
 
Another aspect of education is the training of veterinarians. Strides have been made in imparting business 
education to vet students at university. This should encourage young vets to be innovative and seek new 
opportunities away from the traditional house on the corner type of suburban practice. Currently, successes of 
this include innovations such as mobile vets. To fully benefit from the innovation of young vets, some of the 
regulations from the SAVC need to be relaxed, such as the requirement of mobile vets to have access to fully 
equipped backup facilities. Human contemporaries do not require such stringency, and whilst it is important to 
maintain a high level of practice, it is such rules that make veterinary care unaffordable and inaccessible to 
most South Africans.  
 
A FEW SCENARIOS 

As more young veterinarians from previously disadvantaged and low-income communities qualify in years to 
come, there is an increased air of optimism that they will return to their communities and play an active role in 
improving the animal welfare and livelihood of everyone through their expertise. The downside is the financial 
outlay that is required to achieve this goal. 
 
This presentation encourages a greater level of cooperation between the different stakeholders, these being 
the government, the private veterinarians, welfare organizations and industry.   The government, through the 
CCS program, could avail facilities in the low-income areas that private veterinarians could use at a minimal 
charge. The benefit to the government would be the available of competent mentors, who are able to train the 
CCS vets. Most vets that were interviewed for the study are involved with welfare work and felt they would be 
interested in dedicating some of their time working in such set ups for a small fee or as pro-bono work.  
Another scenario has already been discussed above, where facilities, equipment and supplies can be leased or 
sold to veterinarians by specially set up social enterprises specializing in the reducing the cost.  There have been 
success stories from the medical field one being the establishment of a nonprofit drug company, Ciciva Rx, 
established by major hospitals in the United States in order to bring down the cost of healthcare. Veterinarians 
in practice can come together similarly to reduce the costs of establishing or running their own business. This 
is an example of disruption. 
 
Another scenario would require greater societal involvement and cooperation. The success of most social 
enterprises across the third world requires the collaboration of the communities. Research has shown that 
traditionally, community owned facilities are less likely to be vandalized or destroyed most likely as a result of 
the perceived sense of ownership of these facilities. Getting members of a community involved can be difficult 
especially if it is for a cause such as animals. This is where it is important to recognize the gate keepers of these 
communities and get them involved in initiatives that do not require financial input such as labor and skill 
support.  
 
CONCLUSION 

Veterinary care has been for a long time ignored where public goods are mentioned, sporadically mentioned 
whenever outbreaks of diseases of economic importance or zoonotic outbreaks occur.  There is a potential to 
further limit these diseases by increasing access to veterinary professions and improving the public’s 
perceptions by making veterinary services more affordable.  
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BUSINESS SUCCESSION- AND CONTINGENCY PLANNING TO MAXIMISE 
WEALTH 
Deon R. Nel 

 
Business Succession planning is simply the process of determining how you are going to transfer your business or 
practice ownership or shareholding, while maximizing your personal Financial Security and Wealth, whether it is a 
voluntary or a forced exist from your practice, Tax optimized. 
 
Wealth Protection is the process of protecting your financial achievements which takes years to build but can be 
lost in an instant. The overarching principle should be to protect what you have built in order that it can grow and 
continue to enrich your life and that of your family in a tax-effective manner. 
 
Various Acts in our legislation can have an influence in the winding up of our Estates in the event of our untimely 
death causing Liquidity and the possible non-Executability of our wishes and financial support to dependents, which 
all are preventable to a great extend. 
 
In summary the following Acts that could be applicable: 
 

• Estate Duty Act 

• Administration of Estates Act 

• Insolvency Act 

• Wills Act 

• Divorce Act 

• Maintenance of Surviving Spouses Act 

• Income Tax Act 

• Intestate Succession Act 

• Matrimonial Property Act Insolvency Act 

• Companies Act 
 
Over and above the abovementioned Acts, we should also take the possible Regulations, Interpretations Notes, 
Amendments, Binding Private Rulings and Case Law into consideration, where and if it may be applicable. 
 
When addressing the topic of Business Succession and Contingency Planning, we firstly need to understand and 
implement certain strategic steps and strategies while we are in the process of applying our particular services to 
fulfill the needs that exist with our customer. 
 
In the past we used to be service providers who applied our qualifications and knowledge in our businesses. 
Nowadays we are entrepreneurs using our qualifications and knowledge providing services fulfilling those needs 
that exist with our clients. 
 
Our wealth should be maximized, especially that portion of our wealth that is tied up in our businesses, as that is 
where most of our efforts, time and money are spent and locked in. We know that we will exist our businesses at 
some time, whether voluntary (for example retirement, change in career) or forced due the untimely death or 
disability. 
 
We need to have strategies in place and also the ability to implement those strategies to maximize our wealth in 
our businesses.  
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WHAT IS NEEDED? 
 
BUSINESS STRATEGY CLARIFICATION 
 
The purpose of Business Strategy Clarification is to agree with the logic according to which the business will grow, 
or at least survive, in the next planning period and beyond.  
  
Questions to be answered: 
 
Can you visually communicate your strategy? 
  
Do you understand how key objectives support each other and the vision, and how strategic synergy will be 
achieved? 
  
PERFORMANCE MANAGEMENT FORMATION 
  
The purpose of Performance Management Formation is to make the strategic objectives practical for execution. 
  
Questions: 
 
Can staff set own objectives for achieving the strategy? 
  
Is personal and organizational achievement target setting driving business performance, and in support of the 
vision? 
  
TEAM & LEADERSHIP CAPACITATING 
  
The purpose of Team & Leadership Capacitating is to activate the Ability to Implement. 
  
Questions: 
 
Does teamwork and leadership support strategy implementation? 
  
Are teamwork and leadership practices supporting strategy implementation? 
  
ORGANIZATIONAL GROWTH AND MATURING 
  
The purpose of Organizational Growth and Maturing is to manage the complexities of creating value for 
stakeholders and serving customers professionally. 
  
Questions: 
 
Are the business operations continuously improved over time? 
  
Are operations professionalized to be driven by staff commitment, standards, procedures and culture or are strong 
personalities the main production driver and does this support business performance targets and continuation- and 
succession planning? 
  
FEEDBACK & INTELLIGENCE GATHERING 
  
The purpose of Feedback & Intelligence Gathering is to gather input for improving business insight and design. 
  

https://www.golabbing.com/mod/glossary/showentry.php?eid=285&displayformat=dictionary
https://www.golabbing.com/mod/glossary/showentry.php?eid=285&displayformat=dictionary
https://www.golabbing.com/mod/glossary/showentry.php?eid=403&displayformat=dictionary
https://www.golabbing.com/mod/glossary/showentry.php?eid=403&displayformat=dictionary
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Is feedback from customers and staff used in strategy formulation? 
  
Is insight into markets and customers obtained that could ensure business survival or explore unexpected 
opportunities and growth? 
  
The following illustration summarizes our strategy for achievement: 
 
WHAT DO WE WANT TO ACHIEVE? 

 
 
 
Now that we have discussed a few elements of a very vast and complex topic to achieve the maximum value of our 
businesses, we can start to discuss our main subject namely Business Succession and Contingency planning to 
maximize continuous wealth even after our exit from our businesses. 
 
Let us have a look at the different definitions: 
 
Succession: 
 
The process to ensure that the business has a plan or structure in place in the event of both scenarios of exit 
(compulsory or planned). This process should be managed well in advance for the planned exit, and should as a 
matter of urgency be put in place if no provisions are made yet for the compulsory exit of a shareholder or owner 
in the event of the untimely death or disability of such a person. 
 
Contingency Planning: 
 
A plan devised for an outcome other than the usual (expected) plan. Examples of this are untimely death or 
disability and also divorce. 
This leaves us with the 3 very important things to do: 
 

1. Plan – our exit strategy. 
2. Protect or make provision – our wealth locked in our businesses in terms of / and as far as possible against 

Income tax, Capital Gains Tax, Estate Duty and Value added tax. 
3. Preserve our wealth for our loved ones and dependents. 
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1. Plan. 
 
The first step is to start planning our exit well in advance with a proper valuation of our business, which should be 
regularly reviewed, at least annually. Plan for that unexpected compulsory exit (death, disability). This is easily done 
via a one-sided Buy-and-Sell agreement with persons not holding shares, and a normal Buy-and Sell Agreement 
with other shareholders. Voluntary exits for the future (example: retirement) must be planned well in advance and 
structured that shares can be transferred at an agreed price over time (based on a valuation). 
 
We need to start with a proper valuation of our business. 
 
What is the role of valuations? 
 
It answers the following questions: 
 

• What is your business worth? 

• What are your shares worth? 

• What are you worth? 

• What is your future estate worth? 
 
The key to answer the questions above is valuations. 
 
Benefits of valuations: 
 
a. It is a verification and validation tool.  
 

• It answers whether the business is saleable. 

• It answers whether the business has intrinsic value. 
 
b. Negotiation tool. 
 
A well-prepared valuation report is one’s ammunition for negotiating a fair price for the business, immovable 
property and other assets. 
 
It removes the emotional value and puts reality into perspective and consequently reduces wasted hours of 
negotiation based on unrealistic expectations and offers. 
 
c. Business performance tool: 
 
Valuation gives one the information to confirm the true worth of a business in terms of financial performance and 
financial position. 
 
Some reasons to do Business Valuations: 
 
a. Merger and Acquisitions 
 

• To prepare for the sale of a business  

• To gain a better picture of one’s business by looking at one’s business as a prospective buyer would 

• To determine a buy-out price for a partner’s share 

• Determine a buy-out value for the acquisition of minority interests 

• To facilitate the negotiation of the sale and purchase of a business 
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• To assess the income potential and risk in a business 

• To be used in a shareholder Buy-and –Sell agreement (in the event of the untimely death or disability of a 
shareholder) 

 
b. Measuring Performance and Strategy  
 

• To intentionally develop and create company value over time 

• To keep investors informed of their investment 

• To measure the achievement of key performance indicators 

• To measure board performance and director performance 

• To asses the value of a company’s assets prior to dissolution or re-organization 

• To grow company value 

• Ensure growth is controlled 
 
c. Tax Planning 
 

• Income Tax  

• Capital Gains Tax 

• Estate Duty  

• Possible Value Added Tax  
 
d. For Financing 
 

• To help obtain a business loan by demonstrating to lenders that the company is worth more than the value 
shown in a balance sheet. 

 
e. Other purposes 
 

• Divorce which could have a major impact and in certain circumstances have caused liquidation of the 
business and Estate due to the financial ruin of the owner. 

 
2. Protect 
 
Major components: 
 
Capital Gains Tax 
Estate Duty 
 
We need to do a valuation of our business to be able to do a Capital Gains Tax (CGT) calculation at the time of 
disposal (sale, death, disability) of the business, or shares in the business, to ensure the availability of capital to 
settle our liability to SARS for CGT. The inclusion rate of the capital gain for individuals is 40% towards your taxable 
income and for companies the inclusion rate is 80% towards taxable income. 
 
We need to know what the Base Cost of the business is on 01 October 2001 or the date the business was acquired 
if after this date.  
 
Secondly, we need to ensure that we have a properly drawn up and executable Last Will and Testament and very 
important: updated. 
 
Marital regimes must be taken into account (i.e. Marriage in Community of Property, Marriage Out of Community 
of Property with/ or without the Accrual System, Cohabitation 0- which only lacks legal sanction). 
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The need for a proper calculation of Estate Duty, which may depend on the way your wishes are recorded in your 
Last Will and Testament. 
 
3. Preserve 
 
Do successful entrepreneurs achieve similar success when it comes to portfolio investing? Is applying sound 
business principles all that successful investing boils down to? 

Surprisingly, the answer is a definitive no. Very few natural entrepreneurs do well at managing their personal 
portfolios – the instincts that serve them well in business are actually not just ill-suited to the world of portfolio 
management, but quite the opposite of what is required. 

Either people over-invest all their assets into their business interests, which has its own risks, or hold onto cash. 

Sometimes it’s easier to tackle a large problem by simply breaking the problem into manageable pieces. We think 
every investment decision should begin with this question: “What is the goal of this investment?” The answer can 
take many forms. 

After some analysis, all of the answers can be broken into two broad goals. One: Creating wealth, and two: 
Preserving wealth. 

Once you have whittled it into one of those two buckets your direction and decision framework becomes far clearer. 
So, let’s dig a little deeper into the differences. Wealth creation and preservation have contrasting characteristics, 
which make them polar opposites of one another. 
 

 

 

The truth is most investment goals are with individuals’ after-tax earnings. They are trying to save for retirement, 
maintaining purchasing power or ensuring not all their eggs are in one basket. 

In this lies the crux of the entire investment process. People need to think about investing with a different mind-
set to how they would manage their business assets or investment in their own business. The reason is because 
long-term wealth creation involves a trade-off between risk and return. 
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With preservation, you are looking to ensure with consistency that the wealth is in fact 
preserved in real terms. This means achieving a return outcome that keeps up with and 
surpasses inflation over the investment period. 

In order to do this investors need to ensure that they hold a basket of investment assets that work together to 
ensure that risk is minimised while maintaining enough upside to match the investment goal. 

This investment should be robust enough to withstand market fluctuations that could wipe entire industries or 
assets out at any point in time. This is why investing further into an individual’s existing business or property carries 
its own risk. 

That business is likely to be affected by a certain set of economic and industry specific factors, some of which can 
be controlled, while others are due to the nature of the environment the business is in. 

This tells us that they are concentrated risks, which the investor should seek to avoid. Diversification is the key to 
increasing the probability of reaching your investment goals. 

THE POWER OF DIVERSIFICATION 

Diversification should occur at many levels: Asset class, industry, sector, geographical and currency levels. What 
this essentially means is that an investment portfolio should consist of many different assets with unique 
characteristics. This allows them to behave in different ways under certain market environments. Also, very 
important, is the risk appetite of the investor. 

If everything behaves the same way under the same conditions then there is no risk reduction. 
Similarly, many entrepreneurs often have more than one revenue stream in their business. 

So if you’re making an investment decision, it begins with the “Creation vs. Preservation”question. From there you 
can apply the correct set of principles. If it is preservation then often you need to outsource some of this decision-
making, as objectivity is key. 

RELATED: THE DANGERS OF TRIGGER HAPPY INVESTING 
 
As a business owner or employee you are responsible for your own wealth creation in your profession or business 
because a preservation strategy will never make you wealthy but it will certainly keep you wealthy if applied 
correctly. 

The above gives only a sneak preview to information regarding the maximisation of the value of our businesses, 
succession planning as well as contingency planning. 

This is not an easy process, especially to be able to keep our emotions separate from the planning and calculation 
process. We need to follow the necessary steps for the specific business – keep in mind one shoe does not fit all. 

WHAT WE OFFER: 

WHY: You need to plan for voluntary or compulsory exist from your business or professional practice. 
1.  How you are going to transfer your business or practice ownership or shareholding, while maximizing your 

personal Financial Security and Wealth, whether it is a voluntary or a forced exist from your business or 
practice, tax optimized. 

https://www.entrepreneurmag.co.za/advice/personal-wealth/investing/the-dangers-of-trigger-happy-investing/
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WHAT: We help you maximize the value of your business and your personal wealth. 
 
HOW: 
• Step   1: We assess the current value of your business (through a interview process) 
• Step   2:      We help you explore the growth potential of your business  
• Step 3:  We enable you to implement a business management improvement system (called 1|Method to achieve 

the full potential of your business) 
• Step 4:   We assists you with business succession- and contingency planning to ensure that you maximize your 

personal wealth when existing, whether it is a voluntary or a forced exist from your practice, Tax optimized. 
 
Please contact me to discuss your specific needs for your business. 
 My contact details: Deon Nel * 082 656 6660* deon@reincor.com. 
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SUBCUTANEOUS URETERAL BYPASS (SUB™) AS TREATMENT IN FELINE 

URETERAL OBSTRUCTION PATIENTS 
Dr Johan Nel BVSc(Hons) M.Med.Vet (Chir) Small Animals 

 

KEY WORDS: 

Ureteral obstruction, Subcutaneous ureteral bypass. feline  

INTRODUCTION TO FELINE URETERAL OBSTRUCTIONS  

More than 98% of feline ureteroliths are composed of calcium oxalate. Unfortunately, medical dissolution of 

calcium oxalate uroliths is not available.  These uroliths either need to pass spontaneously, remain in place, or must 

be surgically removed or the placement of a ureteral stent is needed if the uroliths are causing clinical disease.  

Medical management is only effective in a minority of cases (8-17%), but should be considered prior to any 

intervention, particularly for stones in the distal 1/3 of the ureter, and for stones smaller than 2-3 mm. The tendency 

is to only monitor partial obstructions due to the risk benefit ratio of attempted surgical removal.  

However, if medical management fails and a complete ureteral obstruction occurs, decompression of the renal 

pelvis becomes imperative in order to preserve renal function to the kidney. The longer the ureter remains 

obstructed, the more irreversible damage occurs.  

A study of done in normal dogs where the ureters were ligated, GFR was permanently diminished by 35% after 7 

days and GFR was permanently diminished by 54% after 14 days of obstruction.   

Unfortunately, in cases of unilateral ureteral obstruction, the cat may remain asymptomatic if function in the 

opposite kidney is normal, delaying diagnosis. 

Cats with ureteral uroliths can present with non-specific clinical signs including lethargy, weight loss, anorexia, 

vomiting, fever and polydipsia and polyuria.  

Haematuria and abdominal pain may or may not be present.  

The relatively common incidence of ureteral disease, combined with the invasiveness and morbidity associated 
with traditional surgical techniques, makes the investigation of less invasive alternatives appealing. 
 

SUBCUTANEOUS URETERAL BYPASS VS. URETERAL STENTING 

Traditionally, surgical intervention for the treatment of ureterolithiasis has been accomplished via ureterotomy, 

neoureterocystostomy and ureteronephrectomy. Unfortunately, these procedures were associated with a high rate 

of complications (over 44%) and high mortality rates (18-39%) documented. 

Most ureteral strictures are found in the very proximal ureter (<2.5 cm from the renal pelvis), complicating 
traditional surgical approaches, requiring ureteral resection and anastomosis. Considering that a cat ureter is on 
average 0.4mm in luminal diameter, ureteral surgery in cats generally requires substantial magnification (8-10x) 
using an operating microscope. 
This can be very challenging surgery, particularly in a potentially unstable patient. 
 
Finding an alternative that results in immediate decompression and stabilization of the kidney, while concurrently 

allowing patency to be established for any cause of ureteral obstruction (stone, numerous stones, stricture, debris, 

blood clots, blood stones, etc.) was therefore ideal. 
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WHAT IS SUBCUTANEOUS URETERAL BYPASS? 

 
A subcutaneous ureteral bypass (SUB) device is designed to maintain the flow of urine from the kidney to the 
bladder when the ureter becomes obstructed.  
An obstruction can occur secondary to ureteral stones, trauma, strictures, cancer, and sometimes infection (e.g. 
pyelonephritis).  
 
The subcutaneous ureteral bypass (SUB™; Norfolk Vet Products) device was designed in 2009 for veterinary patients 

and has been used in thousands of cats to date. The use of the SUBTM device was reported in cats and dogs. 

The SUB™ device consists of two locking loop pigtail catheters that divert urine from the kidney to the bladder, 
bypassing the ureteral obstruction. The one catheter is placed in the kidney and one is placed in the bladder. The 
two catheters are connected by an easily palpable subcutaneous access port under the skin.  
 

The port can be accessed with a Huber needle for urine sampling from the renal pelvis for culture and to flush the 

system to minimize the risk of the catheters becoming occluded.   

Even though implantation of the SUB device without fluoroscopic guidance is possible, fluoroscopic imaging is 
advised to guide accurate placement and reduce major complications.  
 
Currently, the use of subcutaneous ureteral bypass (SUBTM) devices is the mainstay of treatment for feline ureteral 
obstructions in our practice. 
 

The subcutaneous ureteral bypass device (SUB™) 

 

Figure1: The Subcutaneous Ureteral Bypass (SUB™) device. (picture from Berent, A, Weisse, C. The SUB, a 

subcutaneous ureteral bypass device. A surgical guide. https://norfolkvetproducts.com)  

A) Lateral fluoroscopic image of a cat patient after SUB™ placement  
B) The SUB™ device assembled 
 

PROCEDURE 

Timing of surgical intervention is not always clear cut. Criteria we use in our practise to indicate surgery is indicated 

are cases of worsening ureteral obstruction, known impairment of normal renal function, or the presence of a 

secondary infection that doesn’t respond to medical therapy.  
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Patients are medically managed for a minimum of 24 hours prior to SUBTM device placement to allow for treatment 

of any UTI and possible spontaneous passage of calculi.  

When possible, any patient with a UTI received appropriate antimicrobial treatment for a minimum of 48 hours 

prior to SUBTM device placement, and antimicrobial treatment was continued for approximately 6 weeks after SUB 

device placement.  

The minimum 24-hour medical management period was eliminated if a patient had life-threatening hyperkalaemia, 

fluid overload, or a urine output < 1 mL/kg/h despite euhydration or overhydration. 

The patient is positioned in dorsal recumbency for SUB device placement after aseptical skin preparation. 
An abdominal incision is made to expose the urinary bladder and the affected kidney. The entire urinary tract is 

visually explored to determine a cause of the ureteral obstruction. 

The peri-renal fat is bluntly dissected off the caudal pole of the affected kidney, exposing a 1x1 cm region of the 

renal capsule. With the aid of fluoroscopy an 18-gauge over-the-needle catheter is inserted from the caudal pole 

of the kidney into the renal pelvis.  

A urine sample is obtained for bacterial culture, and a iohexol- saline solution (diluted in equal volumes) is injected 

into the renal pelvis to perform antegrade pyeloureterography and attempt to document the location of the 

ureteral obstruction.  

Under fluoroscopic guidance, a metallic J-wire is advanced through the 18-gauge catheter and coiled inside the 

renal pelvis, being careful to avoid perforation of the contralateral renal cortex  

 

Once 1 to 2 loops are visible within the renal pelvis, the 18-gauge catheter is removed while the wire is carefully 

secured within the renal pelvis.  

Under fluoroscopic guidance, the 6.5F locking-loop pigtail nephrostomy catheter is advanced over the guidewire 

into the renal pelvis. The guidewire is removed, and the locking-string is pulled to lock the coil in place and prevent 

catheter dislodgement.  

A contrast study with fluoroscopic guidance is performed to confirm that the radiopaque marker is within the renal 

pelvis. 

The Dacron cuff is advanced over the nephrostomy catheter to the renal capsule and sterile cyanoacrylate glue is 

applied between the Dacron cuff and renal capsule to provide security and prevent leakage or dislodgement.  
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For cystostomy tube placement, a purse-string suture of 3-0 poliglecaprone 25 is placed at the apex of the urinary 
bladder. 
 
A stab incision is made in the centre of the purse-string suture with a No. 11 scalpel blade, and the cystostomy 
catheter is advanced into the urinary bladder. The purse-string suture is secured around the cystostomy catheter. 
The Dacron cuff is glued to the serosal surface of the bladder with sterile cyanoacrylate glue and sutured to the 
bladder wall with 3-0 poliglecaprone 25. The catheter is leak tested with sterile saline solution.  
 

 
 
Skin and subcutaneous tissues lateral to the ventral abdominal incision are dissected off the ventral aspect of the 

fascia of the rectus abdominus muscle and the nephrostomy and cystostomy catheters were passed through the 

body wall.  

Care is taken to ensure there is enough space for the shunting port and a 1- to 2-cm segment of each catheter 

without creating excessive dead space.  

With locking-loop catheters, the catheter and locking string were pulled through the body wall in unison, and a blue 

boot is placed over the catheter to avoid losing the lock on the coils of the catheters.  

The locking string was then secured to the first barb of the shunting port to wedge the string and lock it in place, 

then the string was cut flush with the catheter, and the catheter is advanced onto the port, making sure no string 

was visible between the port and catheter that could have been a site for leakage.  

Once the catheters are attached to the shunting port, the system is leak tested by digitally holding off the catheters 

on each side of the port during port during infusion with iohexol-saline solution and a Huber point needle.  

The port is sutured to the ventral aspect of the rectus sheath with 3-0 polypropylene  
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The system is drained, and iohexol-saline solution is injected and observed by means of fluoroscopy to test for 

patency and to ensure that the nephrostomy and cystostomy catheters were flowing and draining properly without 

kinks or leaks.  

A local splash block of bupivacaine is placed around the port, and the subcutaneous pocket and abdominal cavity 

are closed in a routine manner.  

Fluoroscopy is performed to confirm that no kinks are present in the device at the completion of the procedure. 
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PROGNOSIS AND POTENTIAL COMPLICATIONS 

Factors that need to be considered with regards to prognosis include the function of the contralateral kidney and 
the overall health of the patient.  
The ability of the feline kidney to recover from partial or complete outflow obstruction is unknown. 
Recovery of renal function generally depends on the severity and duration of the obstruction and the presence of 
pre-existing renal disease.  
Unfortunately, in cases of unilateral ureteral obstruction, a diagnosis may go undetected if function in the opposite 
kidney is normal. 
 
A study done on 41 cats to look at predictors of outcome for cats with ureteral obstructions after interventional 
management using ureteral stents or a subcutaneous ureteral bypass device could not identify any preoperative 
imaging, biochemical or historical parameters that predicted survival to discharge. This suggests that predicting 
patient outcome and ultimate cost, prior to ureteral decompression, is difficult. 
 
Like any surgical procedure, subcutaneous ureteral bypasses are not without potential complications. 
Complications are rare and can often be avoided with proper training. 
The intraoperative and short- and long-term complications were relatively minor in our experience. They were not 
associated with increased overall mortality and the majority were addressed on an outpatient basis. 
 

These complications include:  

Leakage at the nephrostomy/cystostomy tube exit or shunting port. This issue has largely been resolved with the 

addition of a Dacron cuff design to the renal capsule and bladder wall, respectively. The most common place for 

leakage is at the junction of the port and the catheter, where the locking string is secured. If this string is not 

properly trimmed, or at all exposed, leaking will occur.  

Haemorrhage during nephrostomy tube placement (<5%) can occur with renal pelvis trauma during wire or 

catheter manipulations or if you puncture through a renal vessel  

System occlusion with blood clots (5-8%), purulent debris (<1%), or stones (24%). However, with the new 

recommendation of flushing the system through the shunting port routinely with tetra-EDTA every 3 months, 

occlusion of the catheter rarely occurs 

Kinking of the catheter during or after placement (<1%) 

UTIs (± 8% post-op). Most of these complications can be avoided with careful placement and thorough leak testing 

upon completion of the procedure (see below).  

CONCLUSION 

 Although the benefits of stent placement in the treatment of ureteral obstruction in cats have been established, 

results suggested that cats treated with SUB devices had a lower risk of complications, shorter time of 

hospitalisation and a longer survival time than those treated with ureteral stents 

The use of a SUB device for feline and canine patients with a ureteral obstruction can be considered a functional 

option for the treatment of all causes of ureteral obstruction.  

There is far more information on its use in feline than canine patients to date, and ureteral stents are still considered 

a less invasive and highly effective treatment option for canine patients, in most practices. 

The literature would support that this device is considered to have less short- and long-term complications in cats 

than all other alternatives when appropriate training is obtained. 
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This is a technique that requires training and is best performed using fluoroscopic guidance to help avoid major 

complications. Care should be taken to rush into this technique without appropriate training.   
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RISK FACTORS AND OCCURRENCE OF BRUCELLA CANIS WITHIN SELECTED 

PROVINCES OF SOUTH AFRICA 

Oosthuizen, J1, Oguttu, J.W1, Etsebeth, C1, Gouws, W.C2, Fasina, F.O3 

1Department of Agriculture and Environmental Sciences, University of South Africa, Johannesburg, South Africa. 
2Western Cape Provincial Department of Agriculture, Riviersonderend, Western Cape Province. 

3Department of Veterinary Tropical Diseases, University of Pretoria & Emergency Centre for Transboundary 
Animal Diseases, Food and Agriculture Organization of the United Nations, Dar es Salaam, Tanzania. 

 
Brucellosis remains a very important infectious zoonotic disease of animals and man caused by several species of 

bacteria belonging to the genus Brucella. In recent years, socio-economic deprivation in South Africa has brought 

about changes in the composition of communities within the urban and peri-urban environment. With these 

changes came an increase in the urban and peri-urban dog populations, some of which are scavengers. The poor 

socio-economic conditions prevalent in the rural and peri-urban areas of South Africa are associated with 

malnutrition and poor sanitation and are ideal for the transmission and maintenance of infectious diseases such as 

B. canis.  

 

The presence of stray and uncontrolled dogs, together with the poor levels of biosecurity and hygiene in informal 

settlements, contributes to the possibility of pathogens infecting dogs, including Brucella spp. With a large 

population of people with compromised immune systems, the presence of B. canis in such communities has a 

serious public health implication. The main objective of this study was to establish the burden as well as risk factors 

related to B. canis within selected dog populations in selected provinces of South Africa.   

 

This study was conducted in collaboration with welfare organizations mostly involved in the provision of services 

within informal settlements. Therefore, the study population included dogs presented at these welfare 

organisations, as well as dogs belonging to breeders and dogs presented at private veterinary clinics situated within 

the City of Johannesburg Municipality (CJM-Gauteng), Gauteng Province, the Nelson Mandela Bay Metropolitan 

(NMBM) Eastern Cape Province and the Theewaterskloof and Overstrand Municipalities (T&O), Western Cape 

Province, South Africa.  

 

One (8ml) blood sample was collected aseptically per dog where-after equal amounts (4ml) were transferred to the 

different vacutainer tubes.et all 1,191 samples were subjected to the 2-mercaptoethanol-tube agglutination test 

(2ME-TAT). Culturing of positive reactors on the 2ME-TAT was conducted at the Stellenbosch Veterinary Laboratory. 

Data was analysed using IBM SPSS Statistics version 22. Descriptive statistics were summarised and presented as 

frequencies, percentages and means.  

 

A logistic regression model was fitted to the data to identify risk factors associated with B. canis in dogs within the 

study areas. Fewer than 5% (n=52/1191) of dogs from all the three study areas tested positive for B. canis, 

representing an overall crude prevalence of 4.4%. The percentage of dogs that tested positive for B. canis was 5.1% 

(n=44/858) among household dogs, compared to 2.4% (n=8/333) among stray dogs. The Chi-square test results 

show that B. canis occurrence was statistically significantly higher among household dogs than stray dogs (Chi-

square=4.010, p=0.04).  

 

The age of the dog (p<0.05) and infestation with external parasites (p<0.05) were significantly associated with B. 

canis infection. It was observed that ownership of dogs was a positive predictor for occurrence of B. canis (p = 0.05) 

in this study. Once again, taking into consideration that most of the sampled dogs originate from settlements, the 

relatively low level of external parasite infestation in the combined sample, especially the low rate of severe 

infestation [(3% (n=36/1191)], can be regarded as an indication of good management practices by dog owners.  
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This study has revealed the serological occurrence of B. canis to be prevalent at different levels within three 

provinces of South Africa. Due to the occurrence of B. canis, dog owners always need to be aware of the risk factors 

contributing towards possible B. canis infection. This will contribute towards the prevention of new human 

infections.  
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FOALS: What every vet needs to know 
Dr Rissa Parker 

Glen Austin Equine Clinic 
Equicare 

mandawe@mweb.co.za 
0832787896 

 
 
IMPORTANT INFORMATION REGARDING THE PREGNANT MARE:  
 
Vaccination history (AHS,Tet,Herpes Virus)  Nutrition of mare and growth of foetus  
Preparation of foaling area and diseases  (R.equi, Klebsiella,salmonella,chlostridia) 
 
FOALING PROCESS:  
 
Stages 1,2,3  
 
Stage 1: Breaking of the amniotic sac and amniotic fluid release  
               The mare can roll and appear to have colic. If this takes more than 1 hour it is abnormal. 
 
Stage 2. Presentation and delivery of the foetus. The foal should present with forelimbs first and head placed over 
them. The foal will move downwards towards the hocks of the mare in order to facilitate the passage through the 
birth canal. One foot ahead of the other allows the shoulders to be angled in such a way that they can move through 
the mare’s pelvis. 
 
If the delivery takes more than 20 minutes it is a dystocia and intervention is required. For every 10 min delay in 
delivery there is a 10% decreased survivability of the foal  
 
Stage 3. Delivery of the placenta must occur in 3 hours. Thereafter treat as a retained placenta. At this stage both 
mare and foal begin to stand  
 
Vet must Check placenta for any retained horns  
  
FOAL  
 
Should stand in 60 min and begin to suckle within 3 hours  
Foal Parameters:  
 

• H/R  -100-120 beats/min up to 24 hrs 
• 24-48hrs 90-100 beats/min 
• 48-72hrs 60-80 beats/min 
• R/R birth 70 breaths/min 
• 2-30min 50breaths/min 
• 1-12hr 40breaths/min 
• 24-48hr 30 breaths/min 
• >72hrs old – 20breaths/min 
• Temp 37.5-38C    up to 38.9C (hot ambient temp)    IF >39C then abnormal  

         
 
 
Vet checks on foal  

mailto:mandawe@mweb.co.za
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Watch foal breathing, auscultate for fractured ribs… palpate, auscultate    
Attempts to stand <1hr  
Nurse in <3hrs 
Check colostrum intake (IgG levels) 
 
EMERGENCIES REQUIRING VETERINARY ATTENTION:  
 
Dystocia 
Preplacental separation  
Foal weak and doesn’t stand or drink (must observe actually swallowing) 
Mare rejects foal  
Mare colics  
Foal colics 
 
SICK EQUINE NEONATES  
 
Diagnosing a sick neonate early is essential to successful treatment  
Foals are not small horses  
 
TPR and habitus are key  
 
Disease syndromes: 
 
HIE/NMS/PAS 

• Sepsis 

• Colic 

• Diarrhoea; infectious and non-infectious. 

• Infectious can be bacterial, viral or verminoses  
                    
Urachus pathology (Ultrasonography is useful in diagnosing diseases of this region)  
Neurological diease (Viral,bacterial, non-infectious,genetic) 
Respiratory diseases (R.equi , verminosis, ) 
*Musculo-skeletal abnormalities need to be treated early * DON’T WAIT AND SEE  
 
Analgesics for neonates  
 

• Flunixin meglumine (ulcers) 
                  1,1mg/kg i/v q12 hr 

• Carprofen (Rimadyl) 
                 0.7mg/kg q 24 i/v 

• Meloxicam (Metacam)       
  0.6-0.8mg/kg i/v q24 

• Butorphonol (Dolorex) 
     0.01- .04mg/kg i/v 

• Buscopan                        
    4ml i/v q12hr 

• Lignocaine CRI 
(1,3mg/kg loading, then 3mg/kg/hr) 
 
 

Antimicrobials for neonates  



 

  
 

10th SA Veterinary & Paraveterinary Congress 

386      

 
Ceftiofur: Foals:5mg/kg q12hr i/v 
                  Adults 2,2mg/kg q24 i/v 
 
Cefquinome: 4,5mg/kg q12 
 
Gentamycin sulphate: 
                       0-14Days 12mg/kg q36 i/v 
                        >14days old 6,6mg/kg q24 i/v 
                        Adults 6,6mg/kg q24 i/v 
Amikacin: 
                       0-14 Days 25mg/kg q24 i/v 
                       >14days-adult 10-15mg/kg q24 i/v 
Metronidazole   
                       15mg/kg q12 in foals up to 4 months 
                        15mg/kg TID in adults  
Penicillin  
                       crystalline 20-40000 iu/kg i/v q6 
TMS                 
                      (30mg/kg  bid p/o ,i/v ) 
Chloramphenicol   
                      50mg/kg qid p/o 
Erythromycin   
                      25mg/kg tid p/o 
Azithromycin  
                     10mg/kg  p/o sid x5days then oid 
Rifampicin   
                      5mg/kg bid 
Doxycycline 
                       10mg/kg bid p/o 
 
DIARRHOEA TREATMENT  
 

• Fluids i/v 2-4ml/kg/hour (Ringers/+glucose 10%) 
• 10%glc drip ( 1l water +200ml dextrose 50%)  
• Nil per os  
• N/G reflux (no reflux: feed 50ml q2 milk after 24 hrs) 
• Diomec paste /Biosponge ( dioctohedral smectite)1g/kg  
• Anti-microbials ( see ABOVE ) 

           oral salt .. 1 tsp bid  
 
ORPHAN FOALS  
 
Denkavit 
Or 1L 2%milk +20g dextrose 
 
Week One  

10% of body weight over 24 hours ….feed every 2hours 
Week 2-4 

15% of body weight ……feed every 2 hours in day and 3-4 hours at night  . 
Week 4 
          15% body weight in 24 hrs divided into 2 hourly feeds in day ,then 4 -5 hourly at night . 
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Creep feed from 1mnth with Capstone Lifetime balancer (150g/day-month of age) 
 
Good quality roughage: 
        Roughage in the form of Lucerne leaves, chaffed oathay/teff 
        Wean off milk +_ 4 months 
         Can add milk powder to concentrates at 4-6 months  
 
REFERENCES  
 

• Equine Stud Farm Medicine and Surgery –DC Knottenbelt  
• Equine Neonatology –DC Knottenbelt 
• Equine Neonatal Medicine –MR ParadisColor Atlas of Diseases and Disorders of the Foal –SB McAuliffe & 

N.Slovis 
• Equine Paediatric Medicine –W Bernard & BS Barr 
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AGGRESSION IN DOGS 
WHEN THE BITE IS WORSE THAN THE BARK 

Dr Aileen Pypers, BSc, BVSc (Pret), PGDip (SU) 
 
UNPACKING AGGRESSION - THE WHAT, WHY AND WHEN 
 
Aggression is a term used to describe a group of behaviours and is defined as a physical act or threat of action by 
one individual that reduces the freedom or genetic fitness of another1.  
 
Patronek and Bradley define aggression as “a heterogeneous group of postures and actions that are part of the 
normal behavioral repertoire of the dog, which can occur on a spectrum and vary in frequency and intensity over 
time, with different stimuli, and in different environments.”2 
 
By definition aggression is something that happens between two individuals and is an aspect of communication 
that is either appropriate or inappropriate and is ultimately resolved by combat or deference3.  
 
Aggression includes a wide variety of behaviours - posture and body language, auditory aspects such as growling or 
barking as well as snapping, nipping, lunging and biting.  It does not explain the cause of or motivation for the 
aggression4. Aggression in a normal individual tends to occur in a particular sequence: staring, stiffening of the body 
and various body postures, growling, display of teeth (snarling), snapping and finally biting. 
 
There are a variety of ways to classify canine aggression which focus on the motivation, intended targets, or 
situation: 
 
Motivation: 

• conflict-related 

• resource guarding 

• fear-related 

• territorial and protective 

• predatory 

• pain induced and irritable 

• play 

• dominance-related 

• maternal 

• redirected 

• pathophysiological 
These can be grouped into two primary motivations - fear and frustration5. 
 
Aggression associated with fear manifests when the dog is afraid for its own safety, the safety of bonded individuals 

or the safety of important resources such as food, toys, resting places, access to specific areas and attention from 

owners. Frustration as a result of internal conflict and the inability to carry out a particular behaviour can also 

motivate aggression. 

Target: 

• familiar or strange people 

• familiar or strange conspecifics 

• other animals 
Situation: 

• affective or social aggression in which there is sympathetic arousal 
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o offensive (confident) 
o defensive (fearful) 

• predatory aggression 

• play related aggression 
 

Canine communication  
Dogs are social animals adapted to living in close social groups. Communication may occur within a species 
(intraspecific) or between species (intraspecific)6 and is essential in the formation and maintenance of relationships 
within a social system in order to coordinate behaviour within a group and cooperate.  
 
Since aggression is a form of communication it is important to understand that communication is a transfer of 
information between parties where one party or individual sends a signal containing information which is received 
and processed by the other party into the message6. Signals may involve the use of several sensory channels (visual, 
auditory, and olfactory), where one channel might dominate while the others interact and aid the interpretation of 
the actual message that is received. However, if there is a contradiction between or within various channels then 
the receiver must either decide which element to prioritise and accept or decide that the message is ambiguous or 
uncertain and act accordingly6. Miscommunication can occur when the receiver either does not perceive or 
misunderstands the signal being sent. Although there are similarities between the natural behaviour of the wolf 
and the behaviour of the domestic dog, the close association between dog and man has had a profound effect on 
canine social behaviour and communication4. 
 
In response to a stressor or threat, the activation of the sympathetic nervous system (arousal) can result in fight, 
flight, freeze or fiddle responses, which are respectively aimed at repelling, fleeing from, enduring or redirecting 
attention away from the stressor6.  
 
Agonistic behaviour is generally accompanied by an elaborate display of signals designed to minimise danger to the 
individual by minimising the probability of outright battle and the damage that could be incurred during fights3. 

Body language 
Body postures, movements and facial gestures enable information to be passed quickly between the emitter and 
the receptor of the signals.1 Visual signals are used by dogs to communicate their intentions and emotional states 
of mind5.  
 
Distance-decreasing signals are those that communicate to another dog that it is safe to approach and that the 
signaller has no aggressive intentions while distance increasing signals communicate that the receiver of the signal 
should stay away and occur in response to a threat.  
 
Dogs that have not been socialised properly may not understand signals from other dogs or not have the social 
skills to communicate their inner state.  
 
Selective breeding has changed the appearance of dogs from the typical wolf form and has altered important 
signalling features such as ear carriage, eye position, tail structure and lip conformation which may impact on the 
dog’s ability to communicate with another dog.  
 

Scale of aggression 
Aggression can be influenced by genetics and environmental factors7. How an individual respond to a threat is 
determined both by their genetic traits, early socialisation and exposure to novelty, general reactivity and learnt 
experiences. The principles of associative learning theory can explain the complexities of social interaction and the 
development of a relationship between two individuals8 and can also explain why dogs may be aggressive to 
individuals they have never met before or why the sequence of aggression is altered so that a dog responds with a 
bite instead of a snarl.  
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Bite inhibition 
Dogs use their mouths to gain information about the world around them, especially when they are puppies. Normal 
play behaviour with conspecifics teaches puppies the strength of their bite and what is acceptable and not to the 
individual they are playing with. Dr Dunbar’s dog bite scale categorises the type of bite inflicted during an aggressive 
encounter on a scale of 1-69. 
 

The role of arousal/reactivity 
Arousal is the physiological and psychological state of sense organs stimulated to a point of perception.  
Dogs that are the most dangerous are those which are most impulsive or reactive10. 
 

Some notes on dominance 
Dogs have fluid social structures with day-to-day interactions largely based on differential behaviours, especially 
between familiar dogs, and on behaviours designed to elicit information about risk in situations involving unfamiliar 
dogs. Combat is the exceptional choice for resolution of conflict in dogs and when combat is the first choice for 
conflict resolution, it is an abnormal, out of context behaviour3. 

RISK ASSESSMENT IN CASES OF AGGRESSION 

 
A vital role of the veterinarian when conducting a behavioural assessment is risk evaluation.  There are many 
aspects that have an influence on the risk involved with a case.  
 
Aggression and danger are two distinct concepts and should not be confused when performing a risk assessment. 
A large, exuberant dog that jumps up on an owner’s elderly mother causing her to fall and break a hip is a danger 
but is not aggressive, while a Ridgeback that growls when children approach his bed but has never bitten anyone is 
aggressive but not necessarily dangerous11. 
 
Liability  
Liability becomes an issue with animal behaviour when it impacts on people, other than the legal owner, inside or 
outside the home. 
The City of Johannesburg Metropolitan Municipality by-laws relating to dogs and cats chapter 2 section 7 states the 
following: 
No person may without reasonable grounds – (a) incite a dog against a person, animal or bird; or (b) allow a dog in 
his or her custody or under his or her control to attack or put fear into any person, animal or bird. (2) No person may 
provoke, harass or tease any dog. (3) No person may terrify or cause stress or fear to any dog with fireworks or by 
any other means12. 
 
If a person contravenes or fails to comply with any provision of these Bylaws they are liable to a fine or 
imprisonment of up to 6 months. 
The City of Cape Town Animal By-Law, 2011 in Chapter 2 section 6 states:  
No person shall - (b) urge any dog to attack, worry or frighten any person or animal or through negligence fail to 
prevent any dog from attacking, worrying or frightening any person or animal, except where necessary for the 
defence of such first-mentioned person or his or her property or of any other person13; 
 
Liability in South Africa is based on the concept of liability without fault. Liability without fault, also known as ‘strict 
liability’ denotes a form of liability without fault on the part of the wrongdoer. One such solidified instance of strict 
liability in South African law pertaining to damage caused by domestic animals is that of the actio de pauperie. The 
actio de pauperie has entrenched a form of strict liability as, although the domestic animal is the direct cause of the 
damage, the domestic animal owner bears sole compensatory responsibility for any such damage.  
Actio de pauperie has several requirements: 

• the wrongdoer or defendant must be the owner of the domestic animal when the damage was inflicted 

• the animal must be a domesticated animal 
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• the animal must have acted contrary to the nature of its species (in this instance a dog) when inflicting the 
damage 

• the victim or prejudiced person or his or her property must have been lawfully present at the location 
where the damage was inflicted14 

•  
It is thus important to make sure the owner is aware of their responsibility and liability if their animal causes harm. 
Veterinarians should be very aware of the potential litigation that can result from advice that does not protect the 
public or public property adequately. In aggression cases it is also recommended that the owner signs an aggression 
release which explains that aggression is a condition that can only be managed never cured and as the owner, they 
accept responsibility for their animal’s behaviour.  
Veterinarians can feel pressured into giving a prognosis for a particular issue and caution should be exercised when 
doing so. There are six things that can be considered when assessing risk around aggression1: 

1) latency to arousal otherwise known as impulsivity 
2) environment 
3) complexity of the situation 
4) potential to do harm 
5) predictability 
6) emotional stability of the dog 

 
Latency to arousal (impulsivity) 
As already discussed arousal has to do with the animal’s ability to control its emotional state and motivation to act. 
This is also known as impulsivity or inhibitory control. Dogs that are extremely reactive or have very little inhibitory 
control pose a greater risk than dogs that are able to display restraint when faced with inciting triggers. 
 

ENVIRONMENT 

Complexity of household 

The complexity of the household is judged on number of parties involved (both human and animal), age (and 
commensurate ability) of the various parties and how busy and changeable the household routine is. Thus a 
household where the frail grandmother stays on the property, both adults work full time, there are 2 different 
domestic workers that come on different days, family members with toddlers visit once a month and out of their 3 
dogs, one of them is fear aggressive presents a greater risk than a household with two working adults, a relatively 
stable routine and one territorially aggressive dog. 
 

Client ability and compliance 

Clients have varying levels of experience and skill when it comes to understanding dog cognition, recognising body 
language, addressing behavioural needs and training. This depends on number of dogs they have owned, training 
methods they have been exposed to and interest in and exposure to various aspects of canine cognition. Levels of 
compliance also depend on understanding of the treatment plan as well as the ability to implement it. Therefore 
clients who believe that their dog is being naughty when they growl at an approaching child or try to resolve 
resource guarding aggression through alpha rolls and dominance holds represent a greater risk than clients who 
understand their dog’s motivation for its behaviour and use non-confrontational management and training 
methods. 

Complexity of the situation 

Duration 

The longer a certain behaviour or set of behaviours has been performed, the harder it becomes to change the 
animal’s responses. Not only because these patterns become reinforced but because with each experience, the 
animal learns more. When aggressive behaviour results in a desired outcome (such as causing the threat to move 
away), the animal learns that aggression is a successful strategy for achieving what it wants. Cases where owners 
seek help after the first bite usually have a better prognosis than cases where the owner only seeks assistance when 
the animal has bitten several people, other dogs or other species. 
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Frequency 

Behaviour that occurs more frequently becomes entrenched as a habitual action if it results in the desired outcome. 
Where the outcome is different from that anticipated by the dog, learning takes place and can result in behaviour 
worsening.  
 

Concurrent behavioural diagnoses 

Where more than one behavioural diagnosis is involved, the increase in complexity of the situation is directly 
proportional.  
 

Potential to do harm 

Risk to others 

Risk to others is a major consideration and includes not only people but also other animals living in the home or 
that the pet may come into contact with. The presence of elderly people or children in the home should always be 
taken into account when deciding on the level of risk associated with a case.  
 

Size and Breed (and signalment) 

The patient in question is the most important factor. Bigger dogs can inflict more damaging bites by virtue of their 
size and muscle strength. Breed influences size and head conformation (and therefore jaw strength) and while 
breed specific legislation would have us believe that the dog’s genetic makeup is the primary factor in whether they 
will be aggressive or not, the reality is that both nature (genetics) and nurture (environment, learning, experience) 
play a role in the development, progression, and character of aggression.  
  

Intensity 

Dr Ian Dunbar’s bite scale based on assessment of the wound pathology is an objective way to assess the intensity 
of the dog’s behaviour in a case of aggression. The recommendations that accompany this tool include the prognosis 
and management for each of the bite levels9. 
 

Predictability 
Identifiable triggers that have not shown signs of generalising reduce the risk of a case as they enable the owner or 
responsible person to take steps to either completely avoid them or to take the necessary precautions when the 
dog will be exposed to them. Known triggers also allow for desensitisation and counter-conditioning programmes 
to be implemented. Equally important is a predictable response to the inciting stimulus. Dogs that show little or no 
warning or react sometimes and not others represent a greater risk.  
 

DIAGNOSING CANINE AGGRESSION 

 
Aggression is not a diagnosis: it is simply a description of a particular behavioural response to a complex emotional 
condition. If the correct motivation for the aggression is not uncovered, the correct treatment protocol will not be 
able to be implemented. In this section we explore aggression categorised on the basis of motivation which can be 
largely divided into two primary motivations - fear and frustration. It is important to note that while this neatly 
divides aggression into distinct categories, it is not uncommon for dogs to present with multiple types of 
aggression1.   
 

Conflict-related / impulse control aggression 
Conflict occurs when there are competing states of motivation and frustration over the inability to perform desired 
behaviours. This can lead to aggression, such as when an owner shouts at a dog to get off of the couch but the dog 
does not understand what the owner wants and displays submissive behaviour. The owner ignores the submissive 
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signalling and moves towards the couch to remove the dog in an angry manner. The dog is now frightened and 
confused and may respond with aggression. This aggression is often accompanied by ambivalence, submission, or 
attempted reconciliation after biting and can look like resource guarding aggression because it often occurs in the 
same contexts.  
 
Other authors refer to this type of aggression as impulse-control aggression and define it as an abnormal, 
inappropriate, out-of-context aggression consistently exhibited towards people under circumstances involving 
active or passive control of the dog’s behaviour3. 
 

Resource guarding/possessive aggression 
Aggression that occurs when familiar and unfamiliar humans or other animals approach the dog when it is near or 
in possession of something it values. Guarded items can include food, food bowls, toys, people or places. This is a 
normal behaviour which can become maladaptive and stems from an underlying anxiety that items will be removed 
when the dog is approached. 
 

Fear aggression 
Fear is an underlying factor in many forms of aggression. Any stimulus that is perceived as threatening can produce 
fear and a resulting aggressive response in an attempt to increase distance between the stimulus and the fearful 
dog. This aggression is usually accompanied by fearful body language and although the dog may appear offensive 
when behind a barrier or when the stimulus is far enough away, it may become increasingly fearful as the stimulus 
approaches. This behaviour is often negatively reinforced as the approaching person or animal stops or backs away 
in the presence of the aggression which only serves to teach the fearful dog that aggression is a good strategy. On 
the other hand, when milder warning signs are punished, these dogs may start to attack without warning. Dogs 
with fear-related aggression are more susceptible to the neurochemical effect of chronic stress. When experiencing 
such stress the latency arousal may decrease causing an increased likelihood of aggression1. 
 

Territorial and protective aggression 
Territorial aggression is defined as aggression that is consistently demonstrated in the vicinity of a mobile or 
stationary, circumscribed area when that area is approached by an individual/group of individuals in the absence 
of an actual, contextual threat from those approaching3.  
 
Protective aggression is defined as aggression that is consistently demonstrated when an individual/group of 
individuals is approached by another individual/group of individuals in the absence of an actual, contextual threat 
from those approaching3. 
 
The aggression intensifies with decreasing distance irrespective of attempts to signal a desire to interact.  
 
Pain induced and irritable aggression 
Pain has been associated with aggressive behaviour in dogs15 and is likely to represent a defensive reaction to avoid 
physical contact that may cause further injury7. Anticipation of pain as a result of previous experience may also 
provoke the same reaction. 
 

Play aggression 
Consistent, out-of-context aggression that occurs in contexts in which play behaviours would normally occur. These 
are dogs that have not learnt to play appropriately or becoming overly aroused when playing.  
 

Dominance-related aggression 
While aggression related to an individual challenging another’s place in the social hierarchy, termed dominance 
aggression, was a popular concept and commonly diagnosed form of aggression1, it is now recognised as an 
outdated means of describing complex social interactions8. Most cases of aggression which would previously have 



 

  
 

10th SA Veterinary & Paraveterinary Congress 

394      

been labelled as ‘dominance aggression’ are now being recognised as resource guarding, learned, conflict-induced 
and impulse dyscontrol1.  
 

Redirected aggression 
This type of aggression is consistently directed toward a third party when the aggressor was thwarted in or 

interrupted from exhibiting aggressive behaviours to the primary target.  

 

Other forms of aggression include maternal aggression, predatory aggression and pathophysiological or idiopathic 

aggression.  

TREATMENT OF AGGRESSIVE DOGS 

 
In any treatment plan, aggression should be prevented or avoided as far as possible by managing the trigger. Each 
time the pet engages in an aggressive response that successfully removes the threat they becomes more likely to 
use this strategy as a solution 16. Some general goals of treatment are: 

1. Prevent further aggression and injury 
2. Build a stable relationship using consistency, and rewards 
3. Lower the dog’s arousal, anxiety, fear or impulsivity 
4. Condition an acceptable emotional and behavioural response to inciting stimuli and situations 

 

Safety 
Safety should always be the number one consideration when dealing with cases of aggression. This applies equally 
to the assessment of the dog as well as the treatment plan. A basket muzzle is a tool that can help owners to manage 
a situation and prevent injury to victims. It is however important that the dog is trained to wear the muzzle so that 
it does not cause additional anxiety or stress. 
 

Cease punishment 
Apart from being ineffective in altering the underlying motivation for the aggression and disrupting the bond 
between the owner and their pet, the inconsistent use of aversive methods leads to the animal lacking a sense of 
safety6 which can contribute to further anxiety and in doing so worsen aggression.  
 

Structure / predictability / control 
Since much aggression stems from anxiety and control of resources, incorporating structure, predictability and 
control into the dog’s daily routine can help to reduce aggression. The Learn to Earn programme is an excellent way 
to provide this17. 
 

Avoiding triggers 
Avoiding the trigger is one of the simplest yet effective changes an owner can make. If there is aggression between 
dogs in the home, keep them separated. If a dog is aggressive towards guests, then lock the dog away when guests 
are coming over. This type of advice seems logical but to the client caught up in the situation it is unlikely that they 
have been able to consider the problem from this objective perspective. This is also great temporary advice that 
may not be feasible over a longer time period. 
 

Change motivation 
Since most types of aggression stem from frustration or fear, changing the underlying emotion or motivation may 
change the behaviour. Sometimes this requires lengthy behavioural modification programmes centred on 
desensitisation and counter conditioning while at other times it is a simple as removing the source of the emotion. 
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Drug therapy 
Where dogs are extremely anxious or fearful, medication to address this will almost certainly help.  

 

Euthanasia or rehoming 
When safety is compromised, euthanasia may be the only option. Many owners will tolerate a low degree of 
aggression by their dog for a long period of time however, once a bite has occurred that requires medical attention, 
it is ranked as being more important and precautions to prevent further incidents are implemented10.  Rehoming is 
rarely advisable as it merely moves the responsibility on to someone else’s shoulders.  
 

Common myths regarding aggression 
Myth 1: Neutering a dog will stop aggression. 

Testosterone seems to act as a behaviour modulator that allows the dog to react more quickly and intensely and 
for a prolonged period of time3. Therefore neutering may not stop the aggression but it may reduce the intensity. 
 
Myth 2: Fearfully aggressive dog should be exposed to the stimulus that provokes the response at a level that 
provokes the response until the dog is no longer reactive. 
 
This technique is also known as ‘flooding’ and is considered cruel and unethical.   
Myth 3: Dogs are supposed to be ‘protective’. 
 
Although humans have selected for characteristics of exaggerated protective behaviour in many breeds, it is 
expected that the dog can distinguish between a real threat and the approach of someone who is not a threat. 
Many dogs, for varying reasons, do not have this ability. 
 
Myth 4: Fighting between dogs is normal if no dog is injured / There is a dominant dog in the house and the other 
dogs should submit to it / The dogs will sort it out between themselves.  
 
These are all erroneous perceptions. Most dogs in multi-dog households are unrelated individuals and it is up to 
the owner to interpret the situation and intervene.  
 

A FINAL WORD ON PREVENTION 

 
Since many of these forms of aggression are motivated by fear, frustration or underdeveloped social skills, a key 
way to prevent the development of aggression is through preventative advice. Clients should be encouraged to 
adopt puppies from reputable breeders that initiate a socialisation programme even before the puppies leave. 
Clients should be advised to meet the mother (and if possible, the father) and should preferably be able to handle 
the puppies in the presence of the mother. 
 
Clients should be educated on the value of puppy school and any concerning behaviour noticed during puppy school 
or initial vaccination consultations should be discussed with the owner and addressed before behavioural 
sequences become entrenched or the situation worsens. 
 
Veterinarians should make a point of asking about the dog’s behaviour at every health check and advising clients 
appropriately. Where dogs are presented for treatment of bite wounds, careful questioning of the owners should 
be followed by referral to a veterinary behaviourist.  
 
Every practice should have the contact details of several trainers, whose methods they have assessed, that they 
can give to owners who need additional assistance with training (communicating with) their dog.  
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PAPA – How does it affect you? 
A review of the amendment to the Performing Animals Protection Act 

Dr Aileen Pypers, BSc, BVSc, PGDip and Dr Annelie Cloete, BVSc, MSc 
 

INTRODUCTION 
Animal protection legislation in South Africa currently consists of three key acts - the Performing Animals Protection 
Act 24 of 1935 (‘PAPA’), the Animals Protection Act 71 of 1962 (‘APA’) and the Societies for the Prevention of Cruelty 
to Animals Act 169 of 1993.  
 
The PAPA was enacted for the purpose of regulating the exhibition and training of performing animals at a time 
when the only other piece of animal protection legislation was the Prevention of Cruelty to Animals Act 8 of 1914 
amended by Act 14 of 1922. Section 10 of the PAPA required that it be read in conjunction with these other acts 
which were subsequently replaced with the Animals Protection Act 71 of 1962 as amended. These two pieces of 
legislation are in a sense inseparable with the PAPA providing an extra modicum of protection through the 
regulation of performing animals.  
 
The PAPA achieved its mandate by requiring that people who utilised animals for training and exhibition purposes 
had to hold a licence to do so. Licence holders needed to apply on an annual basis to the local magistrate, these 
licences were valid until 31st of December of that year, the SPCA could charge people if they were operating without 
a licence and they could also recommend suspension of license.  
 
Unfortunately, there were a number of deficiencies with the old act - Section 9 lists the categories of animals to 
which the Act does not apply: 
“Nothing in this Act shall apply to the confinement or training of animals for military, policing, or sporting purposes 
or the purpose of an agricultural show, horse show, dog show, caged bird show or any public zoological gardens, or 
to the exhibition of animals at a military or police tournament or a gymkhana, or at any such show or in any such 
gardens.” (sec 9, ‘PAPA’). Reptiles were excluded (sec 11, ‘PAPA’) through their exclusion from the definition of the 
word ‘animal’.” In 1991, the PAPA was amended to also include “dogs used for safeguarding” (sec 1, ‘PAAA’). 
Over time, our conception of animal welfare has also changed and particularly in recent times, animal welfare is no 
longer just focused on the absence of cruelty. This change in societal thinking should be reflected in legislative 
changes.  
 
In 2012, the National Society for the Prevention of Cruelty to Animals (NSPCA), which is governed by the Societies 
for the Prevention of Cruelty to Animals Act 169 of 1993, brought an application to the North Gauteng High Court 
to have sections of the PAPA amended (NSPCA High Court). The sections in question were sections 2 and 3 which 
set out that magistrates may issue licences for exhibiting and training of performing animals as well as what form 
these licences should take. The applicant gave the reason that the performance of an administrative function by 
the judiciary was unconstitutional in that it did not follow the doctrine of the separation of powers. The high court 
ruled that sections 2 and 3 were unconstitutional pending confirmation by the constitutional court which was done 
in 2013 (NSPCA CC). Parliament was given 18 months to cure the constitutional defect and after three deadline 
extensions, the Performing Animals Protection Amendment Act 4 of 2016 (“PAPAA”) was promulgated followed by 
the publication of the regulations and commencement of the Act in August 2017 (Performing Animals Protection 
Act Regulations, 2017). 
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AMENDMENTS 

 

Section 1: No person may exhibit or train a 

performing animal or use dogs for 

safeguarding without a license  

Now: animal for safeguarding 

Section 2 Magistrates may issue the license lasting 

for a calendar year from 1 Jan to 31 Dec 

and the conditions 

Repealed 

Section 3 Using the prescribed form for the license Section 3 was repealed and substituted new 

form 

Section 3 

 

NEW 

3A&B The minister must appoint a national 

licensing officer, 3C who can grant (3G), 

refuse, suspend, amend (3H&L), reinstate, 

cancel, withhold a license, attach conditions, 

request further information.  

 3D CAN appoint experts; 

 3E Delegate powers to an officer or an 

expert;  

 3F Anyone who exhibits or trains for 

exhibition or uses an animal for safeguarding 

must apply for a license in the district where 

they permanently abide, provide proof of 

payment, be visited, information about living 

quarters of the animals , purpose for use , 

hours worked etc. 

 3G-I The NLO can make decisions about a 

license or convene a hearing 

…documentation and interested persons 

(evidence); 

  3J … the license valid for 12 calendar months 

(new); 

 3K … anywhere in SA (this is new too); 

 3M … has the right to appeal;  

 3N-O Appeal board structure and working;  

 3P Minister can accept or ignore appeal board 

recommendations. 

Section 4 the police may enter the premises where 

the animals are kept and used with 

reasonable suspicion and enquire after 

various things 

amended to add more things they can 

enquire about 
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Section 5 obstructing a police officer – a fine increase fine 

Section 6 Jurisdiction in the magistrate’s court  

Section 7 the minister may make regulations  

Section 8 

 

Penalties for contravention amended to increase the fine and to endorse 

convicted offences on the license 

Definitions Animal  

 Officer  

 

Please note that since the definition of police is in terms of the APA, this would include animal welfare inspectors 
(AWI) as well. 
 
NB: the definition of animals is in terms of the APA (this also changed to now include reptiles). 
A key change in the act is that PAPA licences are now issued by state veterinarians and not magistrates. This was a 
message that was poorly communicated by the competent authority (DAFF) and there may still be companies and 
individuals who are unaware of the changes.  
 
The regulations accompanying an act provide more detail how such an act should be enforced. The regulations 
published in respect of the PAPAA are relatively sparse. New aspects included are the monitoring of the film 
industry, the requirement for movement notifications and the requirement for a vet to sign the application form. 
There is much more detail published within the Veterinary Procedural Notice (VPN) 48 - Standard for the Inspection 
of Facilities that Require Approval Under Performing Animals Protection Amendment Act, 2016 (Act No.4 of 2016), 
but VPNs still represent a murky area within the legislative framework with reference to their ability to stand up in 
court as directive pieces of legislation as opposed to policy documents or standards for best practice.  
 
The regulations also stipulate different types of facilities to cater for the various ways in which licenced animals are 
housed: 

• Primary facility – or permanent facility or where the animals are trained (Zoo, circus, farm, kennels) 

• Secondary facility – where the animal spends more than 5 days but is not the primary facility (guarding dog 
who lives on the premises for 6 months at a time) 

• Temporary facility – where the animal is present for less than 5 days (Animal living on a film set for 24h, 
petting zoo going to a school, educational and awareness presentation) 

THE LICENCING PROCESS 

 
The minister of Agriculture, Forestry and Fisheries is responsible for delegating a National Licensing Officer (NLO). 
The current NLO is Dr Mphane Molefe. The NLO then has the power to delegate his/her powers to a state 
veterinarian who is then dubbed the licencing officer (LO). This means that not all state veterinarians are able to 
issue PAPA licences; only those who have a written delegation from the NLO may do so. Applicants need to apply 
directly to DAFF as this is still a DAFF function. Together with their application form, a fee is paid for the licence.  
 
The application form includes a declaration by the private veterinarian which contains four critical statements: 

1. I will visit the facility at least twice per year at an interval of at least 4 months apart. 
2. I undertake to inform the officer of any suspicious mortalities, illnesses and welfare problems within 24hours 

of becoming aware of them.  
3. I will inform the officer if my services are terminated by the facility for any reason whatsoever 
4. I will make available clinical records to the officer on request even after the termination of the client/vet 

relationship. 
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These statements ensure that there is greater oversight and involvement by veterinarians at facilities housing 
licenced animals and also give the veterinarian the power to report concerns regarding animal welfare to the LO.  
It is also required of the applicant to sign an equivalent declaration which includes the statement: “I give my consent 
for the facility veterinarian to divulge applicable information about the abovementioned facility/facilities and 
animals to the officer.” Thus veterinarians involved in inspecting facilities do not need to be concerned that they 
are infringing on the confidentiality of their client/vet relationship if they need to report something and the LO can 
also be assured that the risk of serious animal welfare infringements will not go unnoticed or unreported.  
 
After the applicant has submitted the application form to DAFF, the LO for the area and the provincial 
representative are notified. It is then the LO’s responsibility to evaluate the application, including submitted 
documentation and other evidence and to arrange a date to inspect the premises. This inspection may attract an 
additional fee for the service depending on the province. 
 
Documentation that should be submitted together with the application and prior to the inspection include the 
following: 

• A site plan  
• Detailed and updated register of animals 
• Other permissions or registrations 
• Health and welfare plan (routine)  
• Industry body membership (accountability and standards) 
• Documented (register/checklist/SOP or standard operating procedures) evidence that they are looking 

after the animals well  
 

The purpose of the site plan is to assess whether the site is suitable for keeping the animals as intended.  This plan 
should indicate the area allocated to each species as well as any shelter, feed, water points and handling facilities, 
example raceways and loading ramps and areas for the storage of feed, waste, examination rooms and disposal of 
mortalities (if applicable). The site plan has to be signed off by the facility veterinarian, to confirm it is correct and 
appropriate. 
 
Permissions or registrations include those needed according to municipal bylaws or conservation bodies to keep 
animals on the premises such as from provincial environmental authorities when wild animals are involved. 
The health and welfare plan should indicate any routine treatments and vaccinations, which may be necessary, as 
well as any behavioural and welfare concerns which need to be addressed. 
 
Documented evidence of care include those that the animals are looked after daily (including weekends), their work 
(training) programmes, how situations when they need veterinary interventions/euthanasia are handled, records 
of death and PM’s and may include carcass disposal as well, waste management, pest control, SOP for 
transportation of animals, animal movement register, as well as evidence that the licence holder and the staff are 
competent. Official training courses are mostly non-existent and offering species-specific care, welfare and 
behaviour assessment training to ensure and maintain staff competence may provide additional opportunities for 
veterinarians servicing these clients. 
 
Once the LO has inspected the facility and relevant documentation and is satisfied that they are able to issue a 
licence, they are entitled to include special conditions on the licence to further guard animal welfare. For example: 

• Small mammals such as rabbits and guinea pigs may not be transported for performing purposes before 
weaning. These infants may then only be viewed in a protected environment, outside the reach of the 
public up to the age of … 

• Feeding, touching, petting or stroking of wild animals or birds by the public should not be encouraged  
• This licence is issued subject to documented species-specific training of all animal handlers on the handling 

of animals and handlers must be proficient in the appropriate handling methods for each species.  
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• Animals used for human interaction must be evaluated continuously by a suitably competent person for 
signs of stress and interaction should then immediately be terminated. Animals must have the opportunity 
to retreat at will and should not be forced to interact with the public. 

• Animals used for human interaction must be allowed to retreat and allowed rest periods without human 
interference or interaction. 

• Safeguarding dogs may only work with a PSIRA registered dog handler trained to the same level as the dog, 
for example DH2-patrolling and deter crime, DH4-searching and apprehension or DH5-detection.  

• The safeguarding dog rental contract has to specify the responsibility of either the dog rental facility or the 
renting security provider to provide dog handlers for each rental dog used for safeguarding. This licence is 
issued subject to the amendment of all contracts 
 

Once the licence has been issued, there are several ways that animal welfare is still monitored. Movement notices 
whenever an animal moves so that the LO is at all times aware of where a licenced animal is and reports of 
transgressions by handlers, trainers and licence holders. The Western Cape has implemented online monitoring 
systems for both these functions to make the process easier and more efficient.  
 
INDUSTRIES IMPACTED BY PAPA 
 
The Act covers three primary activities, namely training, exhibition and safeguarding. Exhibit is defined in the act as 
“to expose for show at any entertainment to which the public are admitted whether for payment of money or 
otherwise” (sec 11, ‘PAPA’). Although it is currently not strictly enforced as such, due to capacity limitations, it does 
include even the salt water aquarium exhibit used as part of the décor in a restaurant setting. 
 
The industries involved in these activities include the film industry, the entertainment and tourism industries, 
educational activities, the security industry as well as other safeguarding activities such as animals used in anti-
poaching units, dogs chasing birds from the runways at airports and dogs performing services in courts of law. 
People involved in all of these industries need to be licence holders.  
 
Understanding how these industries function and what their various challenge are is critical if a veterinarian is 
intending to be involved in the PAPA licencing process.  
 
The security industry is regulated by the Private Security Industry Regulatory Authority (PSIRA) which is a statutory 
body mandated by the Private Security Industry Regulation Act 56 of 2001. SASSETA is the Safety and Security Sector 
Education Training Authority. Between these two bodies, the training and registration of security guards is managed 
and this includes dog handlers. Five levels of dog handling ability are recognised – DH1 to DH5 and these enable a 
registered person to handle a dog trained to the same level or less, i.e. a DH3 handler can handle DH3, DH2 and 
DH1 trained dogs but not DH4 and DH5 trained dogs. This is a critical point since criminal cases can be thrown out 
of court if it is revealed that dogs and their handlers were not registered correctly at the time that a suspect was 
apprehended. The security sector is a huge industry that traditionally has not had a lot of veterinary involvement. 
Challenges include the chain of accountability with dogs that are rented, the acquisition of dogs by a facility, the 
retirement of dogs at the end of their working life and the standards of competence amongst trained individuals.  
The film industry is represented by several bodies including the Commercial Producers Association, the SA Stills 
Producers and the Licenced Animal Trainers Association. Some wranglers or animal trainers (AT) own and care for 
their own animals that are trained and used in movies, series, adverts and photoshoots. Other AT have a register 
of animals owned by other people which they used as necessary. In all likelihood, veterinarians have been involved 
with providing veterinary care to these animals already albeit without being aware of the animal’s involvement in 
these activities. However, the changes in the legislation mean that veterinary involvement is no longer optional, 
but compulsory.  
 
Veterinarians are required to provide advice and care on preventative health care procedures, good husbandry 
practices, emergency services when necessary and geriatric care especially around issues like retirement and end 
of life decisions.  
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Challenges in these industries abound and when there are problems, they tend to make news headlines – for 
example, the giraffe who killed a camera man after hitting him with its head or the alleged abuse of animals involved 
in filming high profile movies. Since the film industry in particular is a high-profile industry and carries a high risk 
due to the different locations for work, involvement of multiple people as well as a variety of sets and props used, 
it was decided to require monitoring, which was previously voluntary, in order to ensure that animal welfare 
standards are upheld. Therefore, an animal welfare inspector, authorised as a police officer in terms of Section 8 of 
the APA, must be present when a licenced animal is utilised on set (personal communication, NLO).   
 
Petting zoos and animal exhibitions involving either permanent collections of animals, animals transported to 
different sites or the presence of animals for entertainment or educational purposes involve animal welfare 
challenges such as the need for knowledge of many different species, the unavoidable stress inherent in these 
activities, the opportunity for handling by untrained persons and biosecurity issues.  
 
Despite assertions that veterinarians, as participants in industries that use and exploit animals, are not the best 
adjudicators of animal welfare issues, the practical reality is that the law recognises and condones the use of animals 
for activities such as exhibition and safeguarding and veterinarians are best placed in terms of their training, 
knowledge, skills and professional regulation to guard animal welfare in these contexts. Government, represented 
by DAFF for this purpose, is committed to the wellbeing of animals that are used and also to the industries that 
make use of performing animals and the new legislation has created a way for veterinarians to be involved in 
supporting good animal welfare, but this can only be done through the collaboration of private and state 
veterinarians.  
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CONTENT 

The manufacturing of sterile liquid injectables has to be in accordance with the regulatory guidelines and the 
Medicines and Related Substances Act 101 of 1965 (as amended), even if it is a veterinary medicine. The regulatory 
guidelines stipulate the requirements to produce a quality product under current Good Manufacturing Practice 
(cGMP), whereas the Act enforces regulations for compliance under distribution, labelling, package insert and 
storage of a final pharmaceutical product. These considerations have to be taken into account during the design of 
a veterinary sterile injectable facility. 
 
What is quality of a pharmaceutical product? It is a medicinal product, for which  

• properties as described on the label, are delivered 

• fitness for intended use 

• free from defects 

• meeting or exceeding customer expectations 
 
Quality by design refers to building quality into a product and not testing it only as a final product for market release. 
This concept applies to achieving a meaningful product, increase process capabilities, reduce product variability 
and enhance root cause analysis during product complaints. Quality by design is a systematic approach with 
predefined objectives to ensure that the manufacturer has in depth understanding of the process, product or final 
goal, and should be based on sound science. 
 
The cGMP facility layout has to adhere to certain quality by design aspects, e.g. process flow of materials and 
personnel, area segregation, environment and services. Manufacturing of sterile products should be carried out in 
clean areas with entry through airlocks for personnel and for equipment or materials. The clean areas should be 
maintained to a specific cleanliness standard with air filtration through appropriate filters of a specific efficiency. 
Sterile manufacturing operations are divided into two categories, i.e. terminal sterile products and aseptic sterile 
products as some or all stages. The focus of this discussion will be for aseptic sterile manufacturing which consists 
of the following operations to produce a medicinal product: 

• Purchase of materials or products 

• Receiving 

• Quality Control 

• Dispensing 

• Compounding 

• Filling 

• Testing 

• Final product packaging 

• Storage 

• Distribution 
Each one of these operations requires a separate entrance and exit for materials and personnel, area segregation 
to ensure that there are no mix-ups, and an appropriate environmental cleanliness level to minimise the risk of 
particulate or microbial contamination of the product or materials.  Support services need to ensure that the 
environmental conditions are monitored and maintained. Below is a layout which explains this concept: 
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Specific equipment is used during each operation. This equipment requires quality controls to ensure that they do 
not contaminate or impact on the quality of the final product. New technology for aseptic sterile filling has enabled 
manufacturers to perform sterile filling within an isolated environment with a lower air class classification within 
the segregated area. Both these measures contributed to a different design of the aseptic sterile facility compared 
to the current norm. 
 
The changes in the design contributed to the following construction constraints within Kwalisa Sterile Filling: 

1. Grade A environment only within filling cell and mobile Laminar Air Flow (LAF) 
2. Adjacent clean room classification to Grade A, is a Grade C environment 
3. Grade B environment under the Unidirectional Airflow Units (UDAF) 
4. Room classification on for Grade C and D 
5. Controlled Not Classified environment for warehousing 

 
The following image identifies the aseptic sterile filtration and filling environments which clearly indicates the 
various process flows mentioned previously: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
In order to obtain the specified clean room classifications, the major service unit installed would be the heating, 
ventilation and air conditioning (HVAC). The HVAC controls the supply and extraction of air for the facility as well 
as some of the equipment listed in the image above. The specified air classification is reached after filtration to limit 
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particles within the air through a bank of High Efficiency Particulate Air (HEPA) filters at a specific air change rate to 
ensure that the air supplied and extracted meets certain specifications stipulated within the cGMP Guidelines. 
 
The following images of the construction phases gives a good idea of the design aspect required to establish a sterile 
manufacturing facility in order to produce a quality final product: 
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Kwalisa Sterile Filling has been designed with a 100 % fresh air supply and negative room pressures within the 
sampling and dispensing rooms to ensure the extraction of any hazardous Active Pharmaceutical Ingredients (API) 
that may be present within these rooms. The veterinary products manufactured at Kwalisa Sterile Filling include 
products containing hazardous APIs that pose a high risk to personnel in the event of human exposure e.g. Etorphine 
Hydrochloride or Medetomidine Hydrochloride. The implementation of single use technology ensures that no cross 
contamination takes place between different products and ease of waste management for components used during 
the compounding and filling operations. Operator exposure has been minimised, especially with the introduction 
of the robotic filling cell (first in South Africa) which requires no human intervention during the filling procedure. 
All of these quality design aspects have added value to the quality of the final product. 
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CONCLUSIONS 
 
Kwalisa Sterile Filling has taken a systematic approach with predefined objectives to ensure that the design team 
has in depth understanding of the aseptic sterile filling process and the veterinary medicinal products produced. 
The implementation of quality in order to design the facility has resulted in the introduction of new technology and 
equipment to ensure that the products produced comply with the regulatory authorities’ guidelines and legislation. 
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BABESIOSIS IN TEMMINCK’S GROUND PANGOLIN (TGP) 
Dr. Genine Rabie BVSc 

 

 
This case study involves two cases of babesia recorded in TGPs. Both patients developed clinical 
symptoms and complications of babesia, and has been treated successfully and released back 
into the wild. 
 
Babesiosis is caused by intraerythrocytic protozoan parasites of the genus Babesia. It is usually 
transmitted by ticks in other species animals but the disease has not yet been documented or 
studied in pangolins. Multiple samples that I sent for PCR testing has tested positive for Babesia sp. 
Samples were from symptomatic and asymptomatic animals. 
 
Symptomatic animals had a significantly higher number of babesia parasites. Samples of 
ectoparasites are also collected and sent for research. 
 
The parasite seems to be present in most of the TGP’s we have seen. I have found red blood cell 
parasites in “healthy” pangolins brought in for treatment of electric shock or wounds. 
 
Usually you would find 4-8 babesias per smear whereas those who started showing clinical 
symptoms had higher numbers of babesia (babesia 2+ to 4+) and the PCV decreases below 25-
22%. We recorded a raise in temperature with some of the cases (34+ degrees Celsius) but I cannot 
confirm if it was caused by the babesia as their temperatures fluctuate according to 
environmental temperatures. 
 
Clinical symptoms were very similar; patients seem to be doing well and show progress; but would 
then deteriorate acutely. They stop gaining weight, they forage less or not at all, they become weak 
and fall over during walks, some seek attention from their caretakers like wrapping around your leg 
or abdomen. The PCV drops and hematology shows a regenerative anaemia. 

A diagnosis was made by bloodsmears and confirmed by the reverse line blot PCR test for 

simultaneous detection of Theileria-; Babesia-; Anaplasma-; and Ehrlichia species. EDTA blood 

samples can be sent to Onderstepoort Tropical Diseases. I use pediatric collection tubes to limit 

the amount of blood taken for sampling. 

Treatment has been experimental. Initially before diagnostic confirmation of babesia I treated with 

tetracyclines which had no effect. I also tried Imidocarb but the side effects are severe and I would 

not recommend this. I have had success twice with Primaquine according to following schedule: 

Dosage of Primaquine at 0,5mg/kg per os (administered via gastric tube with feedings) every 
48hours for 4 treatments; thereafter, once a week for 4-6 treatments depending on the amount of 
parasites on the smear. I stopped when there was 0 to 1+ babesia. 
 
Patients stabilised fast with initiation of this treatment but full recovery took time. These 
patients obviously have other complications that probably delays recovery. Our theory is that 
perhaps pangolins are carriers of this babesia sp and become clinically ill because of their 
compromised immune system and stress. At the moment “pangolin medicine” is developing 
faster than what it can be researched due to the high number of trafficked animals being 
confiscated and requiring veterinary attention. Pangolins are currently the most trafficked 
animal in the world. 
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Their rehabilitation is intense and specialized. There is a SOP from the DEA regarding their rehabilitation and 
treatment. If ever you are presented by one of them for treatment you should contact the African Pangolin Working 
Group and they will direct you to specialists for advice on initial stabilisation and treatment and to arrange for 
rehabilitation. Rehabilitation is an intense process only to be done obviously at facilities with pangolin rehab 
permits, the release is also co-ordinated by authorities and pangolins are fitted with vhf and/or gps tracking devices 
to monitor them for 12months post release. 

CASE 1 

 

 
Patient 1 is a juvenile female TGP that was rescued from the trade. Her admittance weight was 
3,6kg; she was markedly emaciated and severely dehydrated and stressed. Her initial blood tests 
indicated towards starvation, stress and dehydration. Multiple red blood cell parasites was noticed. 
Because it is not uncommon for pangolins to have some red blood cell parasites, she was not 
treated for it at the time. Albumin at the time was 26g/L and PCV 27% prior to intravenous fluid 
treatments. Patient 1 had temperatures ranging between 32- 34 degrees Celsius; it seemed to be 
higher on hot days. 
 
Despite her foraging some she did not gain weight and her Albumin kept on decreasing. She was 
supplemented with tube feedings every day to try and stabilize her weight. Different diets were 
tried but we settled on Royal Canin Recovery liquid mixed with termand (aardvark zoo diet) or on 
its own. The recommended weight for a pangolin to be released is at least 5-6kg. After 4 weeks in 
rehab Patient 1 had not shown marked weight gain and her PCV was decreasing (24% at the time). 
The red blood cell parasites started to become more prominent on smears (2+ count). Concern 
arose that because of the stress she was becoming immunocompromised and hence the parasites 
were multiplying. Keeping in mind that there are no records of Pangolin babesia being diagnosed 
or causing disease, nor treated; treatment was held off and she was just monitored closely with 
frequent blood smear evaluations and PCV readings. She received vitamin B and iron supplements 
during this time and it seemed to improve her clinically. Seven weeks into her rehab she became 
critically ill, she was weak and did not forage well, she fell over during walks and slept longer than 
usual, she started losing weight and Albumin was 22g/L and PCV 22%. Hematology showed a 
regenerative anaemia. 
 
Her condition continued to deteriorate and it looked like she was not going to make it. We looked 
into different options of plasma/blood transfusions and discussed it with Dr. Lourens from JHB 
wildlife vet hospital who then mentioned that they had pangolin plasma stored at the time. The 
plasma was then transported to Hoedspruit and Patient 1 received 20ml of Fresh Frozen Pangolin 
Plasma IV slowly with Ringers lactate in between boluses. She showed marked improvement 
clinically after 12hours and started to eat well again. 24hours after the transfusion her PCV 
continued to drop to 15% and Albumin was 19g/L; she had 3+ parasites on smear and a haemolytic 
anaemia and clinicallybecame weak again. This was her case workup. 
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DD: Babesia; Theileria; Ehrlichia; Anaplasma; unknown parasite 

 
Diagnostic tests: Blood smear evaluation comments from different 

pathologists suggested babesia (Dr. June Williams at 

Onderstepoort who recommended reverse line blot test) or 

Malaria (Lancet human pathologist). Blood was sent to test for all 

of the above mentioned parasites. 

Reverse line blot PCR test for simultaneous detection of 

Theileria-; Babesia-; Anaplasma-; and Ehrlichia species. EDTA blood sample sent to 

Onderstepoort Tropical Diseases. 

 
ISA test: Negative 
 
FBC: Anisocytosis; Polychromasia; Normoblast seen; Schistocytes; Target cells; reactive 
lymphocytes. 
Diagnoses: Unidentified RBC parasitaemia results pending 
 
Treatment: It is important to note that scales make up a large portion of body weight (depending 
on how emaciated the animal is post mortems showed it is 30-50% of their measured weight). To 
compensate for this I work out drug dosages on 70-80% of measured weight) 

Patient 1 was then treated for suspect babesia or theileria with: 
 

1. Long acting injectable Oxytetracyclin (Teralon) at 10mg/kg IM 2 injections 72hours 
apart. Injected in hind leg muscle or tail muscle in between scales. 

2. Imidocarb (foray 65) IM 2,4mg/kg with atropine 0.04mg/kg IM. Severe cholinergic signs 
were observed including acute colic symptoms, hypersalivation to a point of becoming 
dyspnoeic and acute diarrhoea. 
* Due to the severe side effects observed I would not recommend using imidocarb on 
pangolins as first choice. 

Her PCV increased to 25% and blood parasites were less but after a week she relapsed again and 

PCV dropped and parasites spiked. Clinically she deteriorated and became weak and anorexic 

again. 

 

Diagnostic test: FBC (haemolytic anaemia), bloodsmear (numerous parasites 4+) 
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The patient was then treated with: 
 

1. Oral doses (as for cats) of Primaquine at 0,5mg/kg 
every 48hours for 4 treatments then once a week for 6 treatments. (syringed with water 
via feeding tube). 
After the second dosage there was a marked decrease in parasite count and her PCV 
increased to 28% and remained stable. 

2. Dexamethazone injections immunosuppressive doses 

3. Vit B injections and later on heptonic via tube feeding 
 
The results came back as positive for Babesia sp. She still has a few babesia parasites (3-4 seen 
per blood smear) that remain despite treatment and we were monitoring the count and PCV 
once a week. The patient recovered well and reached 5kg 6,5months after she came in. The last 
PCV was 28-30%. She has since been released in co-operation with the African Pangolin Working 
Group and will be monitored for a year. 
 

CASE 2 

 
 
Patient 2 is a sub adult, female TGP that was rescued from the trade during a sting operation. She 
weighed 5,6kg on admittance and was in a good condition compared to others from the trade. She 
was moderately dehydrated and her PCV was 28% and albumin 24g/L. She had mild inspiratory 
wheezes on her right lung and bronchio-alveolar lung pattern on x-ray. She received iv fluids, daily 
injections of synulox and catosol (vitB for stress) and once off petcam. Her condition was good and 
stable and we started planning her release. She ate extremely well and was gaining weight steadily 
up until her release, PCV 35% prior to release being well hydrated. Her initial blood smear showed 
rbc parasites at very low index (similar to that of healthy pangolins). A few days after her release 
she was brought back as she started stumbling while walking and did not gain weight. 
 
Diagnostic tests: FBC and blood chemistry showed hypoglycaemia, 
hypoalbuminemia, elevated ALT and urea. C-reactive protein normal (3mg/l). She 
had normochromic anaemia, leucopenia with absolute neutropaenia, decreased 
platelets, target cells and spherocytes present. There were also numerous rbc 
parasites (later identified as Babesia sp at OP tropical diseases). Her haematocrit 
was 16% and she had fever (temp 33-34 degrees). 
 
Diagnoses: Complicated babesiosis; Immune mediated haemolytic anaemia 
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Treatment: 

1. Primaquine 0,5mg/kg every 48hours for 4 treatments then once a week for 4 
treatments. 

2. Doxysyrup (doxycycline) 1ml/kg per os once a day for 21 days 

3. Heptonic 2,5ml tubed once a day. 

4. Prednisone 1mg/kg oid tapering dose 

 
She continued to deteriorate despite treatment. After 13days of treatment there were no 
parasites on the blood smear but showed haemolytic anaemia. PCV 14%. Still no improvement, 
she developed numerous petechiae on her belly and bled excessively from blood collection sites. 
Clin path report showed severe thrombocytopenia with no platelets observed. 
 
DD: Immune mediated Thrombocytopenia 
 
Various chemo protocols were considered and researched but due to the severely compromised 
condition the patient was in and no records available on the effects of chemo on pangolins it was 
decided to use immunosuppressive dosages of prednisone alone. 
 
Treatment: Prednisone 2mg/kg. No invasive procedures allowed (injections/blood 
collection). 
 
We considered various options of dog platelet transfusions or even fresh blood from dogs but 
because of the short lifespan of platelets after transfusion and limited impact of coagulation 
factors in fresh blood and the risk of anaphylaxis I decided to wait and give her body a chance to 
recover. The higher dose of prednisone seemed to prevent further deterioration but the patient 
developed severe side effects including polyuria/polydipsia, skin abscesses and nail bed 
infections, nails started coming off and would 
then result in uncontrollable haemorrhage. We had to put pressure bandages 
on her to limit the haemorrhage and she was given diazepam low dosages orally 
at times when she was causing seIf- trauma. She was then weaned off the 
prednisone. Unfortunately she still had zero platelets and continued to 
haemorrhage excessively from any mild self-injury. She was weak and did not 
forage, stumbled when walking and prognosis was guarded. I researched 
alternative treatments for immune mediated conditions and came across an 
article about treatment with Baking soda (sodium bicarbonate dilute 1 to 50 
parts water and give 20ml of that with every feed 1-2times a day). We started 
her on oral sodium bicarbonate daily with tube feedings and after 3 days she 
showed marked improvement clinically, PU/PD disappeared, skin infections 
cleared, bleeding from self-trauma was minor and she stopped falling over from 
weakness on walks. She was on sodium bicarbonate for about a month before 
all the petechiae disappeared and platelet count improved. 
 
Patient 2 made a dramatic recovery and has been released since back into the wild in co- 
operation with APWG. She is being monitored closely and is doing fantastic. 
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IMPORTANT CONTACT DETAILS: 
 
African Pangolin Working Group: 082 555 1016 
 
Provet Wildlife Services: 015 793 0993 
 
Johannesburg Wildlife Vet Hospital: 071 248 1514 
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THE DIAGNOSTIC UTILITY OF ACUTE PHASE PROTEINS IN DOGS 
Yolandi Rautenbach 

 
INTRODUCTION TO ACUTE PHASE PROTEINS 
 
The innate and adaptative immune systems are the two defence systems used by the body in response to tissue 
injury1. The acute phase response, characterised by the increased or decreased production of certain proteins 
(acute phase proteins (APPs)), is considered part of the innate host defence system2. Acute phase proteins are 
mainly produced by hepatocytes in response to inflammation or stimulation of the immune system regardless of 
the inciting cause (surgery, trauma, infection, or neoplasia)3. These proteins are classified as positive APPs when 
their concentration increase (e.g. C-reactive protein (CRP) and serum amyloid A (SAA)) or as negative APPs when 
their concentration decrease (e.g. albumin and paraoxonase-1 (PON-1)) during the course of disease2. Furthermore, 
positive APPs are also divided into major, moderate and minor APPs according to their magnitude of response to 
disease4. A minor APP shows a gradual increase of about 50-100% of resting value, a moderate APP shows an 
increase of 5-10-fold and peaks 2-3 days after stimulation, whereas a major APP increases 100-1000-fold and peaks 
24-48 hours after stimulation4. C-reactive protein is a major APP in dogs and in health its serum concentration is 
low.2 C-reactive protein modulates neutrophil function, stimulate cytokine production and facilitate the anti-
bacterial functions of professional phagocytes4. Haptoglobin (Hp) is a moderate APP in dogs2 and is bactericidal, 
modulates granulocyte function and binds free haemoglobin (inhibiting bacterial growth)2,4. Albumin is considered 
a negative APP in most species and production is decreased by 25% in response to inflammation2. An oxidase 
inhibitor, PON-1, has also been identified as a negative APP in dogs 2. 
 
CLINICAL APPLICATION OF ACUTE PHASE PROTEINS 
 
Acute phase proteins are extremely sensitive in detecting inflammation, however, generally the diagnostic 
specificity for identification of the underlying cause is poor (i.e., not disease specific)4. These proteins are able to 
detect subclinical disease and can therefore be used for health screening and prediction of potential future clinical 
disease4. These important biomarkers of inflammation can also be used for the diagnosis of systemic inflammation, 
monitoring of disease progression and treatment response, as well as predicting the outcome of inflammatory 
disease3,5.  
 
When used for diagnostic purposes, several APPs should be evaluated concurrently3. An APP profile should consist 
of at least one major APP, one moderate APP and a negative APP3,6. The use of a profile improves the diagnostic 
specificity of APPs6. 
 
USE OF ACUTE PHASE PROTEINS IN THE DETECTION OF AN INFLAMMATORY RESPONSE 
 
The concurrent use of APPs and the results obtained from a complete blood count allows for the detection and 
quantification of inflammatory disease3. In comparison to white blood cell counts/ concentrations, APPs are more 
sensitive in detecting inflammation, more stable, measurements can be done on frozen/ stored samples, APPs 
detect inflammation in cases with bone marrow suppression and the magnitude of the inflammatory response can 
be quantified3.  

 

Quantification of the magnitude of the inflammatory response allows for the assessment of disease severity and 
the detection of concurrent/subsequent complications3. Dogs suffering from myelosuppression secondary to 
ehrlichiosis have higher APP concentrations compared to those with the uncomplicated disease form7. Increased 
concentrations of CRP are evident in dogs with inflammatory bowel disease (IBD) that have increased clinical 
disease activity8. The presence of an acute phase response in generalised demodicosis allows for the differentiation 
from ambiguous localised cases9. Malignant canine mammary tumours are associated with marked increases of 
serum CRP concentration compared to their benign counterparts10. Furthermore, APPs are able to quantify the 
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degree of tissue injury associated with surgery11 and unexpected changes in the serum concentration of APPs may 
be indicative of post-surgical infectious complications12.  
 
USE OF ACUTE PHASE PROTEINS IN THE AETIOLOGIC DIAGNOSIS OF INFLAMMATION 
 
Although APPs have a poor diagnostic specificity, the magnitude of their increase may be informative3. Marked 
increases in CRP (> 100mg/L) may be indicative of systemic inflammatory response syndrome (SIRS)3. In dogs with 
clinical signs of respiratory disease, bacterial pneumonia can be diagnosed with a specificity of 100% when serum 
CRP concentration are higher than 100mg/L13. Dogs with early immune-mediated haemolytic anaemia also have 
high serum concentrations of CRP14. In dogs with compatible neurological signs, marked serum CRP concentrations 
are indicative of steroid responsive meningitis-arteritis versus other clinical differential diagnoses 6.  
 
Elevated concentrations of APPs can allow differentiation between conditions where the clinical signs could be 
produced by numerous inflammatory or non-inflammatory causes3. Dogs with lameness secondary to immune-
mediated polyarthritis will have elevated APPs while non-inflammatory conditions like degenerative joint disease 
of intervertebral disc disease will not result in a positive APP profile15. A left-shift neutrophilia together with serum 
CRP concentration can be used to differentiate between pyometra and cystic endometrial 
hyperplasia/mucometra16. 
 
The CRP concentration usually doesn’t exceed 21.5 mg/L in dogs with gastrointestinal disease and differentiation 
between dogs with IBD, infectious, neoplastic or dietary responsive chronic gastrointestinal disease is not 
possible17. The acute phase response in viral infections is generally moderate or mild3. 
 
USE OF APPS IN DIAGNOSING NON-INFLAMMATORY PROCESSES 
 
When the major and moderate APPs in a profile don’t change in a comparable and proportional manner, a non-
inflammatory process might be the inciting cause3. This is illustrated by the increase of Hp with normal levels of 
CRP in dogs with hyperadrenocorticism18. Glucocorticoids (endogenous or exogenous) increase Hp concentrations 
and decrease CRP levels18. Elevated serum CRP concentrations in a dog with hyperadrenocorticism indicates the 
presences of an inflammatory process of sufficient magnitude to overcome the inhibitory effects of steroids18. 
When Hp concentration is decreased with a concurrent elevation in CRP concentration, haemolysis or internal 
haemorrhage may be present3. As mentioned earlier, Hp binds haemoglobin released from damaged red blood cells 
to protect against oxidative damage, which results in decreased Hp concentrations4. This is demonstrated by 
elevated concentrations of CRP and normal levels of Hp in dogs naturally infected with Babesia canis19. 
 
CONCLUSION 
 
Although APPs are not able diagnose specific conditions, they can be very useful diagnostic tests when used in the 
appropriate clinical setting3. These inflammatory biomarkers are useful for the early detection of subclinical disease, 
for patient management and monitoring therapeutic response4. With the development of newer and more cost 
effective assays, APPs could be more widely used in the near future1. Furthermore, in light of the progress being 
made in proteomics, the identification of novel, low abundance serum APPs may advance the diagnostic utility of 
APP. In turn facilitating the regular use of APPs in the health monitoring of animals1. 
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4. Cerón JJn, Eckersall PD, Martínez-Subiela S. Acute phase proteins in dogs and cats: current knowledge and 
future perspectives. Veterinary Clinical Pathology 2005;34:85-99. 

5. Hillstrom A, Hagman R, Tvedten H, et al. Validation of a commercially available automated canine-specific 
immunoturbidimetric method for measuring canine C-reactive protein. Veterinary Clinical Pathology 
2014;43:235-243. 

6. Bathen-Noethen A, Carlson R, Menzel D, et al. Concentrations of acute-phase proteins in dogs with steroid 
responsive meningitis-arteritis. Journal of Veterinary Internal Medicine 2008;22:1149-1156. 

7. Mylonakis ME, Ceron JJ, Leontides L, et al. Serum acute phase proteins as clinical phase indicators and 
outcome predictors in naturally occurring canine monocytic ehrlichiosis. Journal of Veterinary Internal 
Medicine 2011; 25:811-817. 

8. Jergens AE, Schreiner CA, Frank DE, et al. A scoring index for disease activity in canine inflammatory bowel 
disease. Journal of Veterinary Internal Medicine 2003;17:291-297. 

9. Martínez-Subiela S, Bernal LJ, Tvarijonaviciute A, et al. Canine demodicosis: the relationship between 
response to treatment of generalised disease and markers for inflammation and oxidative status. Veterinary 
Dermatology 2014;25:72-e24. 

10. Tecles F, Caldín M, Zanella A, et al. Serum acute phase protein concentrations in female dogs with mammary 
tumors. Journal of Veterinary Diagnostic Investigation: Official publication of the American Association of 
Veterinary Laboratory Diagnosticians, Inc 2009;21:214-219. 

11. Yamamoto S, Shida T, Miyaji S, et al. Changes in serum C-reactive protein levels in dogs with various 
disorders and surgical traumas. Veterinary Research Communications 1993;17:85-93. 

12. Christensen MB, Eriksen T, Kjelgaard-Hansen M. C-reactive protein: quantitative marker of surgical trauma 
and post-surgical complications in dogs: a systematic review. Acta veterinaria Scandinavica 2015;57:71-71. 

13. Viitanen SJ, Laurila HP, Lilja-Maula LI, et al. Serum C-Reactive Protein as a diagnostic biomarker in dogs with 
bacterial respiratory diseases. Journal of Veterinary Internal Medicine 2014;28:84-91. 

14. Mitchell KD, Kruth SA, Wood RD, et al. Serum acute phase protein concentrations in dogs with autoimmune 
hemolytic anemia. Journal of Veterinary Internal Medicine 2009;23:585-591. 

15. Ohno K, Yokoyama Y, Nakashima K, et al. C-reactive protein concentration in canine idiopathic polyarthritis. 
The Journal of Veterinary Medical Science 2006;68:1275-1279. 

16. Fransson BA, Karlstam E, Bergstrom A, et al. C-reactive protein in the differentiation of pyometra from cystic 
endometrial hyperplasia/mucometra in dogs. Journal of the American Animal Hospital Association 
2004;40:391-399. 

17. McCann T, Ridyard AE, JW S. Evaluation of the utility of C-reactive protein in the diagnosis of chronic 
gastrointestinal disease in dogs. In: Proceedings of the British Small Animal Veterinary Congress 
Birmingham, United Kingdom: 2008:478. 

18. Caldin M, Tasca S, Carli E, et al. Serum acute phase protein concentrations in dogs with 
hyperadrenocorticism with and without concurrent inflammatory conditions. Veterinary Clinical Pathology 
2009;38:63-68. 

19. Matijatko V, Mrljak V, Kiš I, et al. Evidence of an acute phase response in dogs naturally infected with 
Babesia canis. Veterinary Parasitology 2007;144:242-250. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

  
 

10th SA Veterinary & Paraveterinary Congress 

418      

THE CHANGING ROLE OF BLOODSMEAR EXAMINATION 
F Reyers, 

Idexx Laboratories 
624 Corinne St, Garsfontein, Pretoria 0042, South Africa. 

email: fred-reyers@idexx.com 
Phone 071 149 1856 

 
INTRODUCTION 
 
Mainly due to the relatively high incidence of blood parasites, the Southern African Veterinary Clinician has become 
adept at making and examining bloodsmears – a skill that few other veterinarians, around the world, have 
developed to any significant degree. This has been especially so in companion animal practice. Those veterinarians 
do more than just search for parasites, they apply skills in examining red cells and leukocytes that some 
haematology technologists would envy. These include the identification of degree of red cell regeneration (in 
anaemia, albeit very subjective), autoagglutination, spherocytosis, estimating leukocyte count, leukocyte 
differential count and platelet number estimation. 
 
Over the last two Centuries, the discipline of Diagnostic/Clinical haematology has consisted of two principal 
components that have diverged and converged over time, depending on the discovery of sentinel developments 
(techniques) that promote one or the other of these components. These are: 
 

1.  The microscopic examination of blood films on glass slides. 
2. The quantification, by evermore increasingly sophisticated techniques, of  

a. Cell counting 
b. Estimating the blood haemoglobin content 
c. Determining the haematocrit (or Packed Cell Volume – PCV) 
d.  

This presentation explores the history of the development of the techniques in the second component. This will 
then demonstrate that the convergence of technologies has now reached the stage that the examination of the 
bloodsmear may eventually become a redundant skill that is only required when the analytical machines determine 
that it is necessary. 
 
MICROSCOPIC EXAMINATION OF STAINED BLOOD FILMS (BLOODSMEARS) 
 
Surprisingly, the microscopic examination of blood cells and invention of microscopy have been incorrectly 
attributed to Antonie van Leeuwehoek. Zacharias Janssen (a spectacle maker, in the period 1610-1618) appears to 
have invented the microscope and Jan Schwammerdam (1658) was the first to describe blood cells as seen under 
the microscope. Canine blood cells were first described by Marcello Malpighii in a letter to Borelli (a colleague) in 
1661. Then van Leeuwenhoek (1674) took over and publicized the use of the microscope by describing a number 
of cells, tissues and organisms over the next several years. 
 
In terms of general use (such as clinical applications) these discoveries remained a “curiosity” for the best part of 
two centuries In the 1860s, the Carl Zeiss’s company commercialized a compound microscope that was within the 
reach of biologists with a medical inclination. Now, the study of tissues and cells took off in earnest. 
 
In 1865 Friedrich Bohmer described the staining of tissues and cells with Haematoxylin (a pigment from a Central 
American tree) and 5 years later Koehlike and Vysockij published the H & E staining for tissues that is used to this 
day. Between 1878 and 1880 Paul Ehrlich stained and described the main leukocytes on a glass slide. He also studied 
red cells and their precursors (normoblasts). Then, in 1891 Dmitri Romanowsky published a method for staining 
bloodsmears (for the detection of malaria parasites) (Our Red/Blue staining methods are still referred to as 
Romanowky stains). In 1904 Gustav Giemsa published a variation of this method for staining protozoa (such as 
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trypanosomes) and chlamydia. Good Giemsa staining could take as long as 45 minutes and required the use of 
buffers to wash the slide. In 1909 JB Hawes developed a “vital” method for staining reticulocytes. 
 
Thus, these staining methods became “standard” for several decades. However, in 1970 Bernard Witlin developed 
a faster method (15 minutes using Wright’s-Giemsa) which the Harleco company then made even faster as “Diff-
Quik”, taking 15 seconds. 
 
By now, the discipline of microscopic smear examination, as part of routine haematology, had become well 
established – especially for the leukocyte differential count and identification of “abnormal” cells. Then the 
question arose as to whether it would be possible to use computer pattern recognition to identify cells digitally. 
The first published method was the Cydac Scanning Microscope (a Swedish development, in 1966). The Corning 
company followed with the LARC (Leukocyte Automatic Recognition Computer) and Geometric Data with the 
Haematrak in 1976. The Abbott 500 system followed in 1979 and the Coulter Diff3 and 5 in 1985. All of these 
technologies appeared to work well but due to the slow nature of computers, at the time were considered too slow 
to replace the manual technique (aided by new developments in cell counting, see below). Newer and faster 
computers at the turn of the millennium led to a Swedish company, Lund AB, developing the CellaVision, which 
makes, stains and scans bloodsmears and has been adopted by the Japanese company Sysmex, in 2013 as the DI 
60, the top of the range versions combining it with the Sysmex fluorescent laser technology cell counting units and 
also by the Coulter company. These latter developments essentially mean that virtually all that had been done by 
technologists and haematologists, using a microscope, can now be done automatically by machine. Its ability to 
detect malaria parasites exceeds 73%. 
 
DEVELOPMENTS IN THE ESTIMATION OF THE BLOOD CELL COUNTS (RED, WHITE CELLS AND PLATELETS) 
 
Although bloodsmear examination had become fairly well established as a guide to clinical diagnosis, there was 
always the desire to have a reliable quantitation method. Karl Vierordt (1852) is credited with performing the first 
blood cell count. The first reliable counting method (using a haemocytometer) was developed by Georges Hayem 
in 1875. This was further improved on by William Gowers (1877) and Richard Thoma (1881). Eventually, the Carl 
Zeiss Company developed a commercial model in 1912. However, it had to wait until 1922 for Neubauer to develop 
the haemocytometer that stood the test of time and was in use as essentially the only cell counting device for 30 
years (and is still in use in some applications to this day). This allows the counting of red cells, white cells and 
platelets with fair accuracy and precision but is very slow.  
 
Now, enter Wallace H Coulter, who patented an electronic cell counter (giving red and white cell counts) in 1953 
using what was to become known as “The Coulter Principle” of electrical impedance to count the cells and evaluate 
their size. This became such a standard procedure that even analysers that were not manufactured by the Coulter 
Company were referred to, colloquially, as “Coulter Counters”. Many such analysers were produced and sold by 
various companies, all using some or other variation of the Coulter Principle. Eventually, because the method could 
identify the size of the cells, the later versions also gave what was called a “3-Part differential” count of leukocytes 
(Small = lymphocytes, Large = neutrophils, eosinophils and band cells and Medium, monocytes and myeloid 
precursors) 
 
It took another 30 odd years before Sloet and Eigdom came up with a different analytical approach involving light 
scattering. A number of analyser manufacturers developed various versions in the late 1980s (Abbott with the Cell 
Dyn 3200 using the MAPPS principle (Multiple Angle Polarised Scatter), Coulter with its VCS (Volume, Conductivity 
and Scatter) range and Technicon with the H series of analysers). Siemens/Bayer developed the Advia using a 
combination of differential peroxidase staining, light scatter as well as light absorption. TOA, the company that was 
to become Sysmex utilized a similar principle to the Coulter Principle in the 1960s in their CC-1001 Cell Counter. 
Sysmex adopted laser scattering with a difference in that it involved fluorescence as well, in the Sysmex XE 2001 in 
1999. Interestingly, that development also makes use of the non-toxic Sodium Laurel Sulphate method for 
haemoglobin determination (see below). After a marketing and joint venture agreement with Idexx in 2010, it was 
to become the basis for the Idexx Veterinary in-house Procyte.  
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DEVELOPMENTS IN THE DETERMINATION OF BLOOD HAEMOGLOBIN 
 
In 1879, William Gowers showed that one could dilute blood in water and create a coloured liquid which could be 
compared with colour standards to estimate haemoglobin. Another 22 years later Haldane described converting all 
the haemoglobin to carboxy-haemoglobin which gave a more reliable result.  
Hermann Sahli (1902) created a “comparator” that used the conversion of haemoglobin to Acid Haematin. That 
method is still in use in some applications today. 
It took until 1961 for Kampen et al to develop the cyan-met-haemoglobin method. This became the standard by 
decree by the ICSH (International Council for Standardization in Hematology) using the highly toxic Drabkin’s 
Potassium Ferricyanide reagent. 
In 1966 Vanzetti developed an Azide method that that is used in the Abbott analysers. In 1982 Oshiro et al published 
a Sodium Laurel Sulphate method that has taken until the year 2000 to become adopted by the Sysmex company 
and is now widely used as a non-toxic alternative. 
 
DEVELOPMENTS IN THE DETERMINATION OF THE HAEMATOCRIT (PCV) 
 
In 1869 Friedrich Miescher described the centrifugation of blood (by manual means) to get an estimate of the 
volume occupied by the red cells. 
Blix and Hedin, in 1891, described a slightly better method in the scientific journal literature. 
It took until 1912 for an electrical centrifuge to be developed, standardized by Millar in 1925. Then, enter the father 
of diagnostic haematology, Maxwell Wintrobe, who developed the Wintrobe Microhaematocrit Centrifuge in 1929. 
He used this, together with the estimates of haemoglobin and red cell count (see above), to develop the red cell 
indices Mean Cell Volume (MCV), Mean Cell Haemoglobin (MCH) and Mean Cell Haemoglobin Content (MCHC) to 
classify the anaemias in 1932. Thus, rocketing quantitative data into the discipline of diagnostic haematology. The 
only advance on the Wintrobe system was introduced by the Hawksley company which used a thinner capillary 
tube, spun down in the Hawksley Microhaematocrit Centrifuge also in use to this day and seen in many South 
African veterinary practices. It takes 5-10 minutes to obtain a result. 
Modern blood analysers use two different approaches to determining the haematocrit. The result is available within 
seconds as part of the Full Blood Count. They either  

• Measure the cell volumes and the cell count and then calculate the haematocrit from the relationship that 
PCV = MCV x RCC /10. Used in most analysers. 

OR 

• Cumulative pulse height detection (used by Sysmex) 

CONCLUSION 
 
So, we now have analysers that provide information on large numbers of parameters and indices that are available 
within 1-2 minutes, compared to at least half an hour using a haemocytometer and manual microscopic blood 
smear examination. 

• Red cells (RCC, Ht, Hb, MCV, MCH, MCHC, RDW, Reticulocyte count, Immature reticulocyte fraction, 

Reticulocyte haemoglobin),  

• Platelets (Count, MPV, Immature platelets, Plateletcrit) 

• Leukocytes (Total Count, Differential Count (Neutrophils, band cells, Lymphocytes (with abnormal cells 

identified), Monocytes, Eosinophils, Basophils, Variant cells) 

These can now be combined with Sysmex and Coulter’s working relationships with CellaVision to provide 
preselected counts with supporting images of the leukocytes and red cells that just need to be scrutinized by a 
technician in seconds. When these analysers identify abnormal ratios or cell populations/distributions, they flag the 
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results and only then is it necessary to examine a bloodsmear. This directed bloodsmear examination is much less 
time consuming. 
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SOUTH AFRICA'S ECONOMIC PERFORMANCE AND PROSPECTS 
Jannie Rossouw 

 
 

The presentation considers various aspects of South Africa’s economic landscape.  This includes a focus on the fiscal 
cliff and fiscal sustainability and South Africa’s monetary policy framework.  The demographic disaster that South 
Africa faces owing to subdued economic growth is also covered. 
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INVESTIGATION OF EXPOSURE TO RABIES VIRUS IN SELECTED 
WILDLIFE IN THE KRUGER NATIONAL PARK 

Leana Rossouw 

 
INTRODUCTION: 
 

1 Rabies is a disease caused by members of the genus Lyssavirus in the family Rhabdoviridae. 
2 The disease is fatal in humans and other warm-blooded vertebrates, following infection, once 
3 clinical signs are apparent. Late in infection rabies virus is found in the saliva and usually 
4 transmitted by the bite of an infected animal (Swanepoel, 2004).  In South Africa, two 
5 genetically distinct and epizootiological groups of rabies virus are found, namely the canid 
6 biotype and mongoose biotype (Mansvelt 1962; Nel et al. 1997). 
7 The first outbreak of rabies in South Africa occurred at Port Elizabeth (in the Eastern Cape 
8 Province) in 1893 involving domestic dogs (Canis familiaris), domestic cats (Felis catus) and 
9 a few cattle (Bos primigenius) (Swanepoel et al. 1993). In 1928, rabies was confirmed in two 
10 human cases who had incidentally been bitten by a yellow mongoose (Cynictis penicillata) 
11 (Herzenberg 1928).  In 1950 rabies was identified in black-backed jackals (Canis mesomelas) 
12 and cattle (Bos primigenius), the disease spread from the northern border district of the 
13 Limpopo province, and by 1952, was found in Mozambique, Swaziland, and Mpumalanga 
14 Province (Swanepoel et al. 1993). In 2008, an outbreak in dogs occurred in the Mpumalanga 
15 Province, which spread to areas surrounding the KNP (Mkhize et al. 2010). 
16 Densely populated communities around the KNP are associated with a high number of 
17 domestic dogs that enter and interact with wildlife within the boundaries of KNP. Cases of 
18 domestic dogs with rabies have been reported entering the KNP (L. De Klerk-Lorist [State 
19 Veterinarian  Skukuza,  DAFF]   pers.  comm., 2014).  All of these positive cases were 
20 confirmed with the fluorescent antibody test (FAT) on brain tissue samples (ARC-OVR 
42 reference:  2014-D-8316; 2014-D12860; 2014-D-17045; 2014-D-8312; 2014-D-15228). In 
43 2013, an African wild dog (Lycaon pictus) (AWD) from a pack that was previously seen 
44 interacting with a domestic dog (Canis familiaris), was tested for exposure to rabies using a 
45 fluorescent antibody virus neutralisation test (FAVNT). This animal had a rabies virus 
46 neutralising antibody titre of 0.5 International units per milliliter (IU/ml), which is considered 
47 to be adequate seroconversion against immunisation with a rabies vaccine. Since AWD’s 
48 have not yet been routinely vaccinated against rabies virus in the KNP, this result suggested 
49 exposure of the carnivore to a Lyssavirus. 
50 The extent and nature of rabies exposure in KNP wildlife is currently unknown, the most 
51 recent research conducted was in 1995, and 2012, and both studies involved investigation 
52 into a handful of AWD samples (Van Heerden et al. 1995; Prager et al. 2012). Since the 
53 KNP is surrounded by domestic animal populations with historic rabies (Mkhize et al. 2010; 
54 Grover 2015; DAFF n.d.), research investigating the risk to KNP wildlife is important. 
55 Exposure can be detected by the presence of serum antibodies in unvaccinated animals. Two 
56 serological methods are available; an enzyme linked immunoassay (ELISA) method, 
57 detecting rabies-binding antibodies and FAVNT, which detects rabies neutralising antibodies. 
58 Test performance is expressed by sensitivity and specificity values, using a r e c o g n i z e d  
59 reference or gold standard method (Altman & Bland 1994).  The FAVNT is the reference 
60 method for detection of rabies neutralising antibodies, with high levels of sensitivity and 
61 specificity, results equivalent to the RFFIT (rapid fluorescent focus inhibition test) method 
62 (Cliquet et al. 1998). Although the FAVNT is considered the gold standard, it requires 
63 specialised reagents and equipment, and therefore laboratories prefer an ELISA platform for 
64 serological testing. The Bio-Pro enzyme linked immunoassay kit (Bio-Pro ELISA kit) is a 
65 blocking ELISA method, that has been used to detect rabies antibodies in domestic dogs and 
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66 cats (Wasniewski and Cliquet 2012) and wild carnivores, including red foxes (Vulpes vulpes) 
67 and raccoon dogs (Nyctereutes procyonoides) (Wasniewski et al. 2013). 
68 Therefore, the aim of this study was to investigate exposure to rabies virus in wildlife of the 
69 KNP using an ELISA and comparing this with the FAVNT. 

70 RESEARCH METHODS AND DESIGN: 

71 Sample collection: 
72 One hundred and sixty eight serum samples were obtained from the Veterinary Wildlife 
73 Services (VWS) bio-bank in KNP.  Samples were selected on the basis of species, age, and 
74 sample collection date. Preference was given to lion, spotted hyaena, leopard, AWD and 
75 banded mongoose samples. Sera from the older individuals within each species were chosen 
76 with the assumption that the opportunity for rabies exposure would increase with age. 
77 Samples with collection dates after 2009 were used, since a rabies outbreak in domestic dogs 
78 occurred in 2009 in the surrounding areas of KNP (Mkhize et al. 2010). Sera from previously 
79 vaccinated individuals were used as a positive control group. Seven samples were obtained 
80 from the bio-bank of the National Zoological Gardens of South Africa (NZG), Pretoria and 
81 two samples were obtained from the VWS bio-bank. 

82 ENZYME LINKED IMMUNOASSAY: 
83 The Bio-Pro ELISA kit is a blocking ELISA test for detection of rabies glycoprotein G 
84 antibodies in fox sera (Mojţiš et al. 2008). Serum samples, stored at -80°C, were thawed and 
85 heat inactivated for 30 minutes at 56°C to reduce possible background and to ensure more 
86 consistent results (Namekar et al. 2012). A 96 well micro-plate layout template was designed 
87 to include positive, negative and test kit controls according to manufacturer’s instruction. 
88 Test sera were diluted 1:1 as prescribed in the manufacturer manual using the diluent 
89 provided. 
90 Test sera (100 µl/well) were added to the microtitre plates pre-coated with rabies antigen, the 
91 plates were incubated at 2 to 8°C with gentle shaking overnight (18 to 24 hours). Positive and 
92 negative controls and 100 µl of control sera provided in the kit were added to designated 
93 wells. Plates were washed six times using the washing solution provided (1:10 dilution), 
94 afterwards 100 µl biotinylated anti-rabies antibody diluted 1:100 was added to each well and 
95 plates were incubated for 30 minutes at 37°C with gentle shaking. Plates were washed four 
96 times with diluted washing solution and 100 µl Streptavidin peroxidase conjugate, diluted 
97 1:100, was added to each well and incubated for 30 minutes at 37°C with gentle shaking. 
98 Tetramethylbenzidine (TMB) substrate (100  µl/well), was  added  to the  test plates, and   the 
99 plates were placed in a box, to avoid direct light, and incubated for 15 to 30 minutes at room 

100 temperature with gentle shaking. After incubation, 50 µl of the supplied stop solution was 
101 added to each well and the optical density (OD) was measured at a wavelength of 450 nm 
102 using an ELISA microplate reader (Original Multiskan EX; Labsystems Inc.). 
103 The Bio-Pro ELISA kit results were calculating by using the OD measurement obtained from 
104 the ELISA microplate reader and presented as a percentage of blocking (PB) value. 
105 According to the manufacturer’s instructions, samples with a PB < 40 are considered 
106 negative for rabies binding antibodies and samples with PB ≥ 40 are considered to have 
107 rabies specific antibodies present.  Samples with a PB ≥ 70 are considered positive with an 
108 equivalent antibody level of ≥ 0.5 IU/ml (O.K. Servis Biopro S.R.O 2014). 

109 FLUORESCENT ANTIBODY VIRUS NEUTRALISATION TEST: 
110 Rabies virus neutralising antibody titres were determined at the OIE Rabies Reference 
111 Laboratory (ARC-OVR) using the FAVNT as described previously (Cliquet et al. 1998). The 
112 serum samples for FAVNT were selected based on the results obtained from the Bio-Pro 
113 ELISA kit.   Since the samples used in this study were primarily from naïve, unvaccinated 
114 animals, very low levels of antibodies, if any were expected to be present and therefore any 
115 samples with a PB of ≥ 35 were tested using the FAVNT. Serum samples were thawed and 
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116 heat inactivated for 30 minutes at 56°C and thereafter kept at 4 to 6°C. All the work was 
117 done with sterile techniques in a biosafety cabinet (BSC, Baker, United States of America 
118 [USA]), and appropriate personal protective equipment was worn at all times. 
119 The FAVNT was conducted in 96 well microtitre tissue culture plates, using Baby Hamster 
120 Kidney (BHK) cells and challenge rabies virus (CVS), ATCC® VR-959™ CVS-11 strain 
121 (Anses, France). The CVS stock was diluted to a working concentration of 
122 100TCID50/50 µl.   Each test included an OIE positive serum sample prepared in dogs and a  
123 negative control reference serum (both from Anses, France).  The positive control serum is an 
124 OIE positive reference serum diluted to 0.5 IU/ml, the negative control serum is a pool of 
125 naïve laboratory dog sera (OIE Reference Laboratory for Rabies, Nancy, France). 
126 Dulbecco’s modified Eagle’s medium (DMEM)/nutrient mixture F12 supplemented with 
127 10% heat inactivated fetal bovine serum (FBS) and Antibiotic Antimycotic solution (10,000 
128 units penicillin, 10 µg amphotericin B per ml [Sigma-Aldrich catalogue number A5955, 
129 USA]) was  used for diluting the  positive and  negative  controls,  CVS  and  test sera. One 
130 hundred microliters of reconstituted DMEM/F12 was added to all the wells of the control 
131 plate as well as all the wells for the test sera.  Fifty microliters of each test serum sample, as 
132 well as both positive and negative control sera were added into four consecutive wells, and 
133 then serially diluted from 1:3 to 1:432.  Following a virus back-titration (in the control plate), 
134 50 µl of the diluted CVS was added to each well (with the exception of the cell control), after 
135 which the plates were incubated at 37°C in an incubator with 5% CO2 for one hour. After 
136 incubation, 50 µl of BHK cell suspension (with approximately 4 x 105 cells/ml) was added to 
137 each well and the plates were incubated for 48 hours at 37°C in 5% CO2. At the end of the 
138 incubation, the spent medium from the plates was discarded into a virucidal solution (F10, 
139 Health & Hygiene, South Africa), and the plates lightly inverted on absorbent towel to drain 
140 off residual media. The plates were then fixed by adding 200 µl of 80% cold acetone to each 
141 well,  and  left  to  stand for ten minutes. The used acetone was discarded into a virucidal 
142 solution and the plates were left to dry (maximum five minutes). After the plates had dried 
143 sufficiently, 50 µl of fluorescein isothiocyanate (FITC) anti-rabies monoclonal globulin 
144 (Light diagnosticsTM Rabies DFA Reagent 5100, EMD Millipore Corp, USA), diluted at 
145 1:100, was added to each well. The plates were incubated for 45 minutes in a humidified 
146 environment at 37°C. The contents of the plates were discarded and the plates rinsed twice 
147 with phosphate buffer saline (PBS) pH 7.2. Excess PBS was removed by briefly inverting 
148 the plates on absorbent paper and the total area of each well was observed for the presence of 
149 fluorescence using a fluorescent microscope.  If no fluorescence was observed, the well was 
150 considered to  be negative, and if one or more fluorescing particles  were  seen, the  well  was 
151 considered to be positive for fluorescence.  The logD50titres of the CVS titration, the naïve 
152 reference serum, the positive reference serum, and the test sera were calculated according to 
153 the Spearman-Kärber (Kärber, 1931). 

154 RESULTS: 
155 Of the 168 carnivore serum samples tested, eight (4.8%) had results with PB ≥ 40 (Table 1). 
156 None of the samples showed a PB value of ≥ 70 or the equivalent FAVNT result of ≥ 0.5 
157 IU/ml. 
158 Twelve AWD serum samples were tested and one (8.3%) showed a PB value of ≥ 40 and two 
159 AWD samples PB < 40 but ≥ 35. None of the 10 banded mongoose samples showed PB 
160 values ≥ 35. Out of 25 leopard serum samples tested, one (4%) showed a PB value ≥ 40 and 
161 three samples PB < 40 but ≥ 35. Eighty four lion serum samples were tested and four (4.8%) 
162 showed PB values ≥ 40 and two samples had a PB < 40 but ≥ 35. Similarly, two out of 37 
163 spotted hyaena sera (5.4%) showed PB values ≥ 40 and there were three samples with PB < 
164 40 but ≥ 35. The samples with a PB ≥ 35 were tested in parallel with the FAVNT. The 
165 summary of results is shown in Table 1. 
166 All carnivores with a known vaccination history had equivalent PB values of ≥ 70 (Table 2). 
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167 The summary of results is shown in Table 2. 
168 The AWD discussed in the introduction (microchip number 7110352843) was sampled 22 
169 November 2013 and tested at ARC-OVR with the FAVNT and a result of 0.5 IU/ml was 
170 reported (reference number 2013-D-17855). In this study the sample tested 13.43 PB on the 
171 Bio-Pro ELISA kit. Another sample of this AWD dated 12 May 2015 tested 37.45 PB and 
172 0.17 IU/ml. This AWD was not seen again after February 2016 (Beverley 2019). AWD 
173 (microchip number 4C3D677E63) tested 42.3 PB and 0.0 IU/ml on a sample dated 19th 
174 February 2013, and was last seen alive in November 2013, thereafter presumed dead 
175 (Beverley 2019). Two samples originating from lions monitored in a lion demographic 
176 project  were  included  in  the   study  sample. The one lion sample (microchip number 
177 4A593A5474) tested 59.0 PB and 0.13 IU/ml and another lion (microchip number 
178 4A194A3B06) tested 44.1 PB and 0.02 IU/ml. Both these lions were not seen again during 
179 the lion demographic project. A sample from a leopard (microchip number 4C3D34684D) 
180 dated 28 August 2012 tested 42.8 PB and 0.02 IU/ml, another sample of this leopard dated 12 
181 October 2012 tested 39.7 PB and 0.01 IU/ml. 

182 DISCUSSION: 
183 In this study, a panel of wild carnivore serum samples was used to determine the presence of 
184 rabies-specific  antibodies  to assess  exposure of  wildlife in  KNP  to lyssaviruses. Rabies- 
185 binding antibodies were detected in samples of AWD’s, leopard, lions, and spotted hyaenas 
186 from the KNP. However, the eight carnivore serum samples had low levels of rabies-binding 
187 antibodies and rabies virus neutralising antibodies. 
188 Sera from vaccinated carnivores were subjected to both the Bio-Pro ELISA kit and the 
189 FAVNT analyses. The results indicated that AWD, lion and a leopard develop high levels of 
190 rabies-binding  antibodies   and  high  titres   of   rabies  virus  neutralising  antibodies. The 
191 exception was in two AWD who demonstrated lower FAVNT titres than expected. The two 
192 AWD in question had only received a single vaccination less than three month prior to 
193 sampling. 
194 The Bio-Pro ELISA kit was developed and validated as a blocking ELISA test for detection 
195 of rabies glycoprotein G antibodies in fox sera, and has not been validated for the African 
196 carnivore species tested in this study. The Bio-Pro ELISA kit test results suggest 4.8% of the 
197 carnivores tested in this study had been exposed to a lyssavirus. 
198 One explanation for the discordance between the Bio-Pro ELISA kit and FAVNT results may 
199 be   due   differences   in test p e r f o r m a n c e .  Differing sensitivities, specificities, level of 
200 agreement and cut off values have been observed in studies evaluating test performance of 
201 the Bio-Pro ELISA kit, using FAVNT as the gold standard. 
202 The Bio-Pro ELISA kit has been used to detect rabies antibodies in unvaccinated domestic 
203 dogs and cats, calculating an assay specificity of 100% using 315 sera samples (Wasniewski 
204 and Cliquet 2012). Seven hundred and one sera samples from vaccinated dogs and cats were 
205 tested and a sensitivity of 84.7%, specificity of 97.6% and 86.2% level of agreement with 
206 FAVNT were calculated. Based on the Wasniewski and Cliquet (2012) study, a true negative 
207 result was designated as any sample with < 0.5 IU/ml on FAVNT and 70 PB on the Bio-Pro 
208 ELISA kit. Wasniewski et al. (2013) determined the specificity of the Bio-Pro ELISA kit in 
209 comparison to the FAVNT, using serum from 91 unvaccinated red foxes (Vulpes vulpes) and 
210 117  unvaccinated  raccoon  dogs (Nyctereutes procyonoides). A specificity of 100% was 
211 calculated for the Bio-Pro ELISA kit, using cut off values of 40 PB and 0.24 IU/ml for the 
212 FAVNT. Using similar cut off values, 408 red fox sera and 274 raccoon dog sera collected 
213 from areas where oral vaccination campaigns had been conducted were tested to calculate a 
214 level  of  agreement  between  the  Bio-Pro  ELISA  kit  and  FAVNT. An overall level of 
215 agreement of 95.0% was calculated, 95.1% for red fox sera and 94.9% for sera from raccoon 
216 dogs. Bedeković et al. (2016) used the Bio-Pro ELISA kit for testing thoracic liquid and 
217 muscle extraction of orally vaccinated foxes to identify rabies antibodies in these samples. 
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218 One hundred and forty seven samples were tested, either as heat inactivated or not-treated 
219 samples, using cut off values of 0.1 IU/ml for the FAVNT and 40 PB for the Bio-Pro ELISA 
220 kit. The Bio-Pro ELISA kit had a calculated sensitivity of 93.36%, specificity of 79.1% and 
221 diagnostic viability of 94.3% using heat-inactivated sera. When non-treated sera were tested, 
222 the Bio-Pro ELISA kit had a sensitivity of 79.2%, specificity of 92.98% and diagnostic 
223 viability of 89.16%. 
224 However the two test methods detect different humoral responses.  The Bio-Pro ELISA kit 
225 detects rabies-binding antibodies and the FAVNT detects neutralising antibodies (Barton & 
226 Campbell 1988; Moore et al. 2016; Vengušt et al. 2011).   The ELISA method detects all 
227 antibodies against rabies viral antigens coated on the ELISA plate, which may include non- 
228 neutralising antibodies (Vengušt et al. 2011). The ELISA measures the ability of an antibody 
229 to bind to the rabies glycoprotein and parts of the antigen (epitopes) may prompt the 
230 production  of  non-neutralising  antibodies  (Cliquet   et   al.  2003). The FAVNT detects 
231 biologically active serum neutralising antibodies, which may be a subset of all the binding 
232 antibodies. Therefore, specific assay cut-off values should be independently determined and 
233 results considered separately (Barton & Campbell 1988; Vengušt et al. 2011; Moore et al. 
234 2016). 
235 Cut-off titers as low as 0.1 IU/ml (Jorge et al. 2010) and 0.11 IU/ml (Araujo et al. 2014) have 
236 been used for neutralising antibody tests when screening for rabies exposure in wildlife. 
237 Based on a cut-off titre of 0.2 IU/ml (Berentsen et al. 2013) for the FAVNT results, there is 
238 no evidence of rabies exposure in the KNP carnivores in this study, except the single AWD 
239 with a FAVNT titre of 0.22 IU/ml, although it was negative in the Bio-Pro ELISA. A 
240 possible explanation could be non-specific factors such as cytotoxicity or other virus 
241 neutralising activities of the sample which resulted in overestimation of rabies virus 
242 neutralising antibodies when using the FAVNT (Barton & Campbell 1988; Cliquet et al. 
243 2003). 
244 The 4.8% samples considered positive for the presence of rabies-binding antibodies by the 
245 Bio-Pro ELISA kit, are all low PB values in comparison to the high PB values obtained from 
246 the rabies vaccinated carnivores. Whether or not this is true evidence of rabies exposure will 
247 require further investigation. Rabies is considered a fatal disease, and therefore one would 
248 not expect the AWD (microchip number 4C382A2139) with a PB of 42.3 in February 2013, 
249 to still be alive in November 2013, as well as the leopard (microchip number 4C3D34684D) 
250 with a PB of 42.8 in August 2012, to still be alive in October 2012. 
251 Limitations of this study are the number of samples tested only represents a very small 
252 percentage of the total population size and neither of the tests have been validated for wildlife 
253 species. 

254 CONCLUSION: 
255 Serological testing of samples opportunistically collected from the AWD, leopard, lion, 
256 spotted hyaena and banded mongoose in KNP showed the presence of rabies-binding 
257 antibodies in 4.8% of the samples, with very low values of rabies virus neutralising 
258 antibodies. Rabies-binding antibodies detected by the Bio-Pro ELISA kit should be 
259 interpreted with caution and would require further investigation. An extensive population 
260 based validation of the Bio-Pro ELISA kit should be performed in order to obtain species 
261 specific  cut-off  values,  also  for  the  FAVNT.  It is recommended that continuation of 
262 surveillance be done to evaluate exposure to rabies virus since infection pressure may change, 
263 especially as communities continue to grow along the borders of KNP. Successful domestic 
264 dog rabies vaccination campaigns for communities bordering KNP will enhance protection 
265 for wildlife from rabies. In addition, preliminary results from this study suggest that rabies 
266 vaccination of wild carnivores could induce high levels of protective antibodies which can be 
267 detected  using  currently available assays. This is valuable information that may provide 
268 additional management options for future control of this disease in wild carnivores. 
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ANTIMICROBIAL STEWARDSHIP – NOT ONLY FOR HUMANS 
Tine Schliewert 

 
The discovery of penicillin and the subsequent development of other antimicrobials may mark one of the most 
important achievements of modern medicine.  Availability of effective antimicrobial therapy is not only of great 
important for human and animal health and welfare but also allows for safe and economic production of food. It 
has allowed major advances in modern surgery techniques and therapy and eliminated mortality in both human 
and veterinary medicine.  
 
Antimicrobial resistance was first observed in the 1940s and has become a major concern and has impact on human 
and animal health and agriculture. There are several causes for antimicrobial resistance, but it is widely 
acknowledged that careless prescribing regimes and injudicious use of these drugs play an important role in the 
development of antimicrobial resistance. 
 
Antimicrobial Stewardship Programs have been established especially in human medicine to guide antimicrobial 
usage in an organized manner. These programs aim to optimize the treatment of infections and reduce adverse 
events associated with antibiotic use. They also help clinicians improve the quality of patient care and improve 
patient safety through increased infection cure rates, reduced treatment failures, and increased frequency of 
correct prescribing for therapy and prophylaxis. Adherence to established implemented guidelines results in 
significantly reduce hospital rates of C. diff infections and antibiotic resistance. All of these aspects will also increase 
hospital profit.  
  
The veterinary profession needs to prescribe antimicrobials judiciously to minimize selection of resistant veterinary 
pathogens and therefore safeguard animal health, to minimize possible resistance transfer to human pathogens 
and to retain the right to prescribe certain antimicrobials that are important in human medicine. 
Before prescribing antimicrobials, the following criteria should be reviewed:  

1. The individual animal: species, age, immune status, possible other diseases or current medication. 
2. What type of infection is present, how severe is it, which bacterial organisms are likely involved? 
3. Is this pathogen likely to be susceptibility to the prescribed antimicrobial, consider knowledge of resistance 

patterns and culture and sensitivity test results? 
4. What is the spectrum of activity of the antimicrobial, is it able to penetrate the site of infection at an 

appropriate concentration? 
5. Are there any licensed drugs for the treatment of this condition in this species available? 
6. Consideration of appropriate dose, route of administration, frequency and duration of treatment, is the 

owner able to follow the recommendations? 
A simple way to ensure adherence to these guidelines is to follow established recommendations from professional 
associations. The British Small Animal Veterinary Association has developed the ‘PROTECT ME‘ message, an 
acronym for 
 
Prescribe only when necessary 
Reduce prophylaxis 
Offer other options 
Treat effectively 
Employ narrow spectrum 
Culture appropriately 
Tailor practice policy to patients 
Monitor culture results 
Educate others 
 
A similar protocol is available for equine practitioners (also known as Protect Me, different headlines but similar 
content).  
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In short, each practice needs to develop protocols defining appropriate antimicrobial use with recommendations 
on antimicrobials based on likely bacteria given the type of infection. 
 
Following the recommendations outlined in these programs allows for reduced prescription and judicious use of 
antimicrobials. In the long-term, effective self-regulation may help prevent antimicrobial resistance and protect 
veterinary prescription rights. 
 
REFERENCES: 
https://www.beva.org.uk/Resources-For-Vets-Practices/Medicines-Guidance/Protect-me 
https://www.bsavalibrary.com/content/book/10.22233/9781910443644 
 
Please contact the author for detailed references. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://www.beva.org.uk/Resources-For-Vets-Practices/Medicines-Guidance/Protect-me
https://www.bsavalibrary.com/content/book/10.22233/9781910443644


 

  
 

10th SA Veterinary & Paraveterinary Congress 

434      

ANTIBIOTIC USE IN EQUINE MEDICINE 
Tine Schliewert 

 
Prescription of antimicrobials is common practice in everyday veterinary medicine. Obviously, antimicrobials should 
only be prescribed once two criteria are fulfilled: 
 

1. There is a bacterial infection (or there is sufficient cause to suspect that an actual bacterial infection is 
present). 

2. The infection, in all likelihood, will not resolve without the support of antimicrobial therapy. 
3.  

Prophylactic use of antimicrobials is only warranted in certain circumstances (i.e. immunosuppressed animals). 
Whenever possible, sampling and submission for bacterial culture and antimicrobial susceptibility should be 
performed. Until results are available, an appropriate empiric antibiotic should be chosen, based on the most likely 
pathogen(s) for the site of infection.  
 
To practitioners seeing the odd horse, it is important to remember how antimicrobial therapy in horses differs from 
small animals or production animals. 
 
First line antimicrobials should be chosen initially, other antimicrobials should be prescribed only under certain 
circumstances and only following susceptibility testing. 
 
Oral drugs are (theoretically) easy to administer, increase owner compliance and are (in many cases) fairly 
inexpensive. The most commonly prescribed oral antimicrobials are potentiated sulphonamides and doxycycline. 
Both are broad-spectrum antimicrobials, however, due to uncritical use, there may be significant resistance to the 
potentiated sulphonamides. 
 
The most commonly used systemic broad-spectrum combination remains penicillin/gentamycin. Procaine penicillin 
must be administered strictly IM q12h to achieve acceptable concentrations, gentamycin should be administered 
IV not more frequent than q24h.  
 
Alternatively, oxytetracycline offers broad-spectrum coverage, this drug has to be diluted and given slowly IV.  
Ceftiofur and enrofloxacin are considered reserve drugs and should be used only following culture and sensitivity.  
Metronidazole is indicated in anaerobic infections, it may be given IV or orally, should these routes not be options 
(i.e. reflux, no IV solution available), rectal administration is a valid alternative. 
 
A combination of macrolide with rifampicin is a good choice in foals with confirmed Rhodococcus equi pneumonia 
but should not be given to adults due to the potential of severe side effects (colitis). 
 
Overview commonly used antimicrobials in equine practice: 
 

Drug Spectrum Dose Dose 
interval 

Route Common side effect 

Procaine penicillin Grampositive 
(+anaerobes) 

22,000 IU/kg Q12h IM Procaine reaction 

Ceftiofur Broad 2.2mg/kg (adults) 
5-10 mg/kg (foals) 

12-24 h 
6-12 h 

IM/IV/SC  

Gentamycin Gramnegative 6.6 mg/kg 24 h IV Nephrotoxicity 

Amikacin Gramnegative 25 mg/kg (foals) 24 h IV Nephrotoxicity 

Trimethoprim 
Sulfamethoxazole/ 
sulfadiazine 

Broad 30 mg/kg  
15-24 mg/kg 

12h  PO  
IV 

 
Ataxia, arrhythmias, 
death (IV) 
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Rifampin Grampositive 
(+anaerobes) 

5 mg/kg 12 h PO Discoloration urine 

Azithromycin Grampositive 10 mg/kg 24 h PO Colitis (esp. adults), 
hyperthermia 

Clarithromycin Grampositive 
(some 
gramnegative/ 
anaerobes) 

7.5 mg/kg 12 h PO Colitis (esp. adults), 
hyperthermia 

Enrofloxacin Gramnegative 
(some 
grampositive) 

5-7.5 mg/kg  24 h PO/IV Arthropathy, oral 
ulcers, tendon rupture 

Oxytetracycline Broad 
(anaerobes) 

5-10 mg/kg 12 h IV Nephrotoxicity, 
hypotension/collapse 

Doxycycline Broad 
(anaerobes) 

10 mg/kg 12 h PO  

Metronidazole Anaerobes 15 mg/kg 
25 mg/kg 

8 h PO/IV 
Per 
rectum 

Neurological signs, 
anorexia 

 
Red: Reserve antibiotic 
Blue: alternative 
Green: First choice 
 
Please contact the author for detailed references. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

  
 

10th SA Veterinary & Paraveterinary Congress 

436      

COLIC WORKUP IN THE FIELD 
Tine Schliewert 

 
Colic is one of the most common emergencies in horses. While in many cases spasmolytic and analgesic treatment 
is therapeutic, it may be more challenging to distinguish between cases that can be expected to resolve with 
medical therapy with management on the yard and cases that may require more intensive medical care or surgery. 
Fortunately, there are several diagnostic tests that can be performed by the first-opinion practitioner that help 
making recommendations to owners. 
 
HISTORY 
 
It is obviously crucial to obtain a detailed history about the duration, progress, and severity of colic signs. In many 
cases the horse has been treated by the owner/barn manager, it is important to know what drugs the horse has 
received as they may mask more severe colic pain but also cause side effects, especially in the frequently 
dehydrated colic patient (i.e. NSAID nephrotoxicity, especially with repeated doses). Changes in management or 
diet may also be important but that information can be obtained later. 
 
PHYSICAL EXAMINATION 
 
Depending on the severity of colic signs, examination may be cut short. Evaluating the horse’s body shape for 
possible bloat is important. Assessment of the cardiovascular status to determine perfusion/shock (pulse quality, 
color and quality of mucous membranes, CRT, skin tent, temperature of extremities). Taking the heart rate is 
essential, as it is the single best prognostic parameter NB: possible exception large colon volvulus, acute small 
intestinal incarceration: vagal stimulation). Should the horse be exhibiting signs of pain, analgesic medications may 
be administered after the cardiovascular system has been assessed. (Table 1) 
 

DRUG DOSAGE ADULT HORSE 

Butorphanol 0.025-0.05 mg/kg as needed 5-10 mg 

Detomidine 10-20 μg/kg as needed 5-10 mg 

Flunixin 0.25-1.1 mg/kg every 8 to 12 
hours* 

125-500 mg 

Xylazine 0.3-0.5 mg/kg as needed 150-250 mg 

Metamizole + 
Butylscopalamine (Buscopan 
compositum) 

20 - 50 mg/kg metamizole in 
combination with 0.2 mg/kg 
butylscopalamine 

20—40 ml 

 

A severely painful horse that does not respond to analgesic treatment and shows other signs should be considered 
a candidate for emergency surgery or may have to be euthanized should surgery not be an option. If colic recurs 
following drug administration, the probability that surgery or intensive care is needed is increased.  

Further evaluation can then be performed. Auscultation of the abdomen at the paralumbar fossa and at a site on 
the lower abdomen are completed for approximately 1 min. Listening to upper and lower quadrants should be 
performed on both sides. With some experience the borborygmi can be categorized into as normal, decreased, 
increased, or absent. An increased rectal temperature may be supportive of infectious disease such as the early 
phases of colitis.  
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Nasogastric intubation should be performed in all horses presented for colic and prioritized in horses with a heart 
rate > 60 beats per minute (before drug administration) or very painful horses. This may prevent gastric rupture 
and relieve pain from gastric distension. Net reflux <2 liters should be considered pathologic.  

Rectal examination is one of the most helpful diagnostic tools and should always be done (safety permitting) in 
cases that colic repeatedly. Rectal findings may provide information that can contribute to a diagnosis but more 
commonly alter the diagnostic or therapeutic approach to a case. 

Ultrasound examination of the thorax and abdomen is a noninvasive method that has become very useful in the 
evaluation of colic patients. A systematic examination is recommended, a FLASH (fast, localized abdominal 
sonography of horses) technique has been developed that can be used in an emergency setting by veterinarians 
without extensive ultrasound experience to detect major intra-abdominal abnormalities in horses with colic. Even 
though a 3.5-MHz convex linear transducer with a maximal depth range of at least 25 cm is recommended, a linear 
(repro or tendon) probe may be useful to assess small intestinal motility or distension or to check for increased 
peritoneal fluid. 

Peritoneal fluid can be obtained via abdominocentesis. To minimize the risk of accidental enterocentesis, 
ultrasound can be used to visualize a fluid pocket. Color and turbidity of peritoneal fluid provide valuable 
information on possible intestinal leakage and may raise suspicion on strangulating lesions.  

Over the last years, POC lactometers have become recognized as a valuable addition to equine practice. Lactate is 
a marker of anaerobic metabolism, mild concentrations are common in dehydration or post exercise, whereas 
higher concentrations are commonly seen in patients with severely compromised intestine. Determination of 
lactate concentration in blood and (if available) peritoneal fluid and comparison of these values allow for more 
informed decision making. 

Once a (in many cases suggestive) diagnosis has been made, treatment decisions need to be discussed with the 
owner. Choices should be presented in a clear manner, ideally include prognosis (either from the literature or 
educated guesses) of survival and potential for future use. If the owner considers, always offer it no matter what 
your impression of the owner, the value of the horse, or the quality of the facilities but make sure to discuss 
expected referral costs with owners. (Most clinics will discuss possible treatment approaches and associated costs 
with referring veterinarians.) If surgical treatment is not an option, and the horse is in intractable pain, euthanasia 
is required for welfare reasons.  

Please contact the author for detailed references. 
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WHY BEHAVIOUR MATTERS TO VETS IN GENERAL PRACTICE 

Kersti Seksel 
 
 

Every case that vets see in general practice has a behaviour component. This includes everything from the first 
puppy or kitten vaccination to the pet that is difficult to examine to end of life decision.  If vets do not help owners 
to recognise this and understand body language then there are major welfare issues. 
 
 

INTRODUCTION TO BEHAVIOUR MODIFICATION 
Kersti Seksel 

 
Genetic predisposition, learning from previous experiences as well as the current environment all affect behaviour. 
AS genetics per se cannot be altered nor the environment always be changed we can help the pet to change an 
emotional response though behaviour modification. 
 
 

UPDATES IN UNDERSTANDING NOISE REACTIVITY IN DOGS 
Kersti Seksel 

 

Is the dog noise sensitive? Or noise reactive? Or do you have a dog with noise phobia- time to think about what is 
happening. 
 

WHAT TO WITH AN AGGRESSIVE CAT 
Kersti Seksel 

 
 

Understanding cats, their social systems and how they interact will help you to help your clients. 
 
 

WHEN TO PRESCRIBE MEDICATION FOR BEHAVIOUR PROBLEMS 
Kersti Seksel 

 

A quick overview of medications and what to use and when. 
 

THE IMPORTANCE OF PSYCHOLOGICAL WELL-BEING FOR OUR PATIENTS 
Kersti Seksel 

 
At least 20 % of people are thought to have a mental health issue at some time during their life. It is estimated that 
at least the same proportion of our pets also have mental health issues. This presentation will explore the following 
questions and more. 
 
• What is psychological well being? 
• What are mental health issues?  
• How do you recognise them? 
• Do you think they matter? 
• Do they affect physical health? 
• And what can you do? 
• What should you do? 
• And what happens when you do not recognise mental health issues in pets? 
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ANAESTHESIA FOR RADIOGRAPHS, MRI AND CT 
Serfontein, T BSc: Zoology, DipVetNurse 

Fourways Veterinary Hospital 
taniathenurse@gmail.com 

 
Several minimally invasive advanced diagnostic procedures have become more commonly used in veterinary 
practice because of increased availability as well as increased expertise in application and interpretation. General 
anaesthesia or sedation is normally required for these procedures to ensure patient immobility. The patients that 
present to the veterinary practice for diagnostic imaging will vary greatly in physical status and underlying disease 
processes, so there is no one ideal anaesthetic protocol. Many of the procedures are elective, minimally invasive 
and of short duration so the anaesthetic protocols chosen should be associated with smooth and rapid recoveries. 
 
These diagnostic procedures are generally considered diagnostic not life saving, and every effort should be made 
to minimize potential adverse effects of general anaesthesia or sedation. The anaesthetic management should be 
kept simple, without compromising patient safety. It should be individually suited to the patient’s requirements 
and tailored to the diagnostic test needed. 
 
RADIOGRAPHY 
 
Is the most common diagnostic tool available in veterinary practice today. It makes use of x-rays to produce a 
permanent image on a radiographic film. Radiation can be harmful to those working with it as well as to our 
patients. The risk of exposure should always be balanced by the benefits of forming a diagnosis. Due to the harmful 
nature of x-rays the exposure to staff and patients should be limited as far as possible. This is achieved through a 
diagnostic image at first attempt. To achieve this anaesthesia and sedation is used during radiographs to ensure 
patient cooperation, correct positioning and allows staff to exit the room during exposure. 
 
When selecting an anaesthetic or sedation protocol for radiographs the following questions should be asked: 

• Patient age (old vs. young) 

• Patient temperament  

• Patient status (trauma, critically ill) 

• Views or study required 

• Any comorbidities (brachycephalics) 
 
As for any other anaesthesia the protocol chosen should be tailored to the patient as well as the study required. 
Trauma or severely compromised patients will need very little or no sedation for thoracic or abdominal radiographs 
but will need adequate analgesia if painful on presentation. In fact often treating the acute pain will be adequate 
to allow for screening radiographs. 
 
Radiographs for lameness evaluation often involves several position changes for various joint evaluations as well as 
extension or flexion of extremities. For these evaluations good muscle relaxation with longer sedation is required. 
 
Contrast studies using radiography are longer procedures and depending on the study a general anaesthetic is 
recommended. 
 
The principles of balanced anaesthesia should always be adhered to. The use of drugs from different classes in 
combination is advised to use less of each agent in order to produce adequate sedation whilst reducing side effects. 
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Anaesthetic agents commonly used during radiographs: 

Drug                     Dosage        
                    (mg/kg) 

DOG 

 
CAT 

Analgesia   
   
Morphine 
 

0.1-0.5 0.05-0.2 

Buprenorphine 
 

0.005-0.02 0.005-0.03 

Sedatives and Tranquilizers   
Midazolam 
 

0.1-0.3 0.1-0.3 

Diazepam 
 

0.2-0.4 0.2-0.4 

Butorphanol 
 

0.2-0.4 0.2-0.4 

Dexmedetomidine 
 

0.0025-0.01 0.0025-0.01 

Medetomidine 
 

0.005-0.02 0.005-0.02 

Induction drugs   
Fentanyl/Diazepam 
 

0.1/0.2 - 

Ketamine/Diazepam 
 

3-5/0.2 3-5/0.2 

Propofol 
 

  2-10    4-10     

Alfaxan     
 

   1-2         1-5   

Maintenance 
Isoflurane 

 
1-2% 

 
1-2% 

 
 
COMPUTED TOMOGRAPHY 
 
Also known as CT or CAT scanning this modality uses an x-ray tube mounted opposite a detector. The tube emits x-
rays in a fan shape that passes through the patient to reach the detector. The x-ray tube and detector move around 
the patient throughout the examination. The detector converts the x-rays into a signal that can be used by a 
computer system to form an image.  
 
CT is ideal for demonstration of all organs within the body, skeletal and central nervous systems and the 
demonstration of tumours. It is very useful in assessing the thoracic and abdominal contents.  
 
The patient must be anaesthetized for this imaging. A scout is normally performed to provide a scan for planning 
and positioning. This is the most time consuming part of the examination. The actual scans are normally fairly quick. 
Radiation exposure is a risk with CT scans and any individual remaining in the room during the scan must wear a 
lead apron. If possible the patient can be left on its own during the scan because of its short duration.  
 
When examining the thorax or abdomen movement of the diaphragm, lungs and abdominal organs can cause 
interference on the images obtained on the scans. To prevent the movement artifact the diaphragm must be kept 
still for the duration of the scan. It can be achieved in two ways. Hyperventilation to drop the end-tidal carbon 
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dioxide level or in inspiratory breath hold. If the patient is hyperventilated the stimulus for breathing (CO2) is 
removed and the diaphragm stays still for a time period. The disadvantage of this is that the patient might stop 
breathing for a time period after the scan and will need ventilatory support. If there is any pulmonary pathology it 
could potentially worsen it. For the breath-holding maneuver the patient is given a breath on inspiration and held 
for the short duration of the scan. The disadvantage of the breath-hold is that a person needs to remain in the room 
with the patient. 
 
It is advised that provision is made for intubation and ventilation in patients for CT scan especially those where 
examination of the thorax and abdomen is required. It allows for the above procedures, a patent airway, ventilation, 
and administration of oxygen and inhalant gases for maintenance (if available) 
 
The benefit of CT scan is that the monitoring equipment routinely used during anaesthesia can be left in the room 
with the patient.  
 
The anaesthetic protocol chosen should be short acting due to the short nature of the scans, whilst tailored to 
individual patient needs using the principles of balanced anaesthesia. Including an opioid in the anaesthetic 
protocol will reduce the amount of induction agent need as well as reduce the patient’s maintenance requirements. 
 
Anaesthetic agents commonly used for CT scan 

Drug                     Dosage      
(mg/kg) 

DOG 

 
CAT 

Analgesia   
   
Morphine 
 

0.1-0.5 0.05-0.2 

Buprenorphine 
 

0.005-0.02 0.005-0.03 

Sedatives and Tranquilizers   
Midazolam 
 

0.1-0.3 0.1-0.3 

Diazepam 
 

0.2-0.4 0.2-0.4 

Butorphanol 
 

0.2-0.4 0.2-0.4 

Dexmedetomidine 
 

  

Medetomidine 
 

  

Induction drugs   
Propofol 
 

2-10 4-10 

Alfaxan 
 

1-2 1-5 

Maintenance            
Isoflurane 
 

    1-2%         1-2%   
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MAGNETIC RESONANCE IMAGING 
 
Magnetic resonance imaging or MRI is the most modern method of diagnostic imaging and does not use ionizing 
radiation like CT scans. It is ideal for imaging of the central nervous system, spinal cord and for soft tissue within 
joints; however it is less sensitive to calcified areas than CT scans. 
 
During an MRI scan the patient is exposed to a large magnetic field and for this reason all collar and other metallic 
objects should be removed. The scan is very noisy and takes a lot longer so general anaesthesia is required to reduce 
the stress caused by the noise and to keep the patient immobile. No metal objects should be taken into the scanner 
room.  
 
The magnet and detector surrounds the patient in a long tunnel, which moves slowly. The scanning times for MRI 
are significantly longer than for CT scans so provision should be made for maintenance of anaesthesia. Ideally an 
inhalant should be used because it will mean the concurrent administration of oxygen through a patient airway. 
The magnetic field in the scanner room requires specialized equipment for inhalant anaesthesia so it is often not 
used. Propofol and Alfaxan can be used in bolus increments to maintain an adequate plane of anaesthesia. Propofol 
is the agent of choice for maintenance where intracranial disease is suspected. No monitoring equipment can be 
brought into the scanner room, but the anaethetist can stay in the room with the patient, which is often needed 
for monitoring as well as administering maintenance agents. 
 
All patients undergoing an MRI scan should be intubated unless contra-indicated. Access to the patient is generally 
difficult when placed in the scanner, and also when turned into dorsal recumbence for spinal imaging. Airway 
obstruction is a real danger in these patients. 
 
The anaesthetic protocol chosen should take into account the reason for the examination(as these patients often 
present with neurological disease), the length of the scans, and the need for contrast administration, whilst 
adhering to the principles of balanced anaesthesia. The anaesthesia for MRI scans are long and the rooms are kept 
cool for the magnet to operate optimally. The patients are at risk of hypothermia from both. Fluids should be given 
during scans longer than 30 minutes.  
 
Anaesthetic agents commonly used for MRI 

Drug                     Dosage      
(mg/kg) 

DOG 

 
CAT 

Analgesia   
   
Morphine 
 

0.1-0.5 0.05-0.2 

Buprenorphine 
 

0.005-0.02 0.005-0.03 

Sedatives and Tranquilizers   
Midazolam 
 

0.1-0.3 0.1-0.3 

Diazepam 
 

0.2-0.4 0.2-0.4 

Induction drugs   
Propofol 
 

2-10 4-10 

Alfaxan 
 

1-2 1-5 

Maintenance   
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SEDATION COMBINATIONS FOR DOGS 
 
Alpha-2 agonists as sole agents:  

Although authorized for single-agent use, it is generally preferable to use medetomidine or dexmedetomidine in 
combination with opioids (see below). 

Recommended dose in dogs and cats of medetomidine is 5–20 μg (micrograms)/kg i.m. and of dexmedetomidine 
is 2.5–10 μg (micrograms/kg i.m.)Repeated dosing is not advised. Although both drugs are authorized for use at up 
to 4 times these doses, such higher doses are associated with marked effects on cardiopulmonary function. Low 
doses (1–5 μg (micrograms)/kg) of medetomidine or dexmedetomidine may be given intravenously. 

Adverse effects may be antagonized with Atimapezole.  i.v. route is preferable in critical situations. 

The use of alpha-2 agonists for sedation is only recommended in healthy animals. 

Alpha-2 agonist/opioid mixtures:  

Including opioids with medetomidine or dexmedetomidine lowers the dose required to achieve a given level of 
sedation, thereby limiting the marked effects that alpha-2 agonists exert on cardiopulmonary function. If sedation 
is still inadequate, it is better to proceed to induction of general anaesthesia using an i.v. induction agent, such as 
alfaxalone or Propofol, rather than by giving a repeated or higher dose of alpha-2 agonist. 

Medetomidine or dexmedetomidine, at the doses described above, can be combined with: 

• Morphine (0.1–0.5mg/kg i.m.) 
• Buprenorphine (0.02–0.03 mg/kg slow i.v., i.m.) 
• Butorphanol (0.1–0.4 mg/kg slow i.v., i.m.). 

Acepromazine/alpha-2 agonist/opioid mixtures:  

A mixture of acepromazine (0.05 mg/kg) with any of the combinations given for alpha-2 agonists and alpha-2 
agonist/opioid mixtures (higher end of dose ranges) is suitable for the chemical restraint of large, dangerously 
aggressive dogs. Severe depression can be antagonized using naloxone and atipamezole. 

Low doses of acepromazine (0.01 mg/kg) and medetomidine (2.5–5 μg (micrograms)/kg) or dexmedetomidine (2.5–
5 μg (micrograms)/kg) combined with opioid agonist drugs provide profound sedation without signs of severe 
cardiopulmonary depression. 

Benzodiazepines and benzodiazepine/opioid mixtures:  

Benzodiazepines do not reliably sedate healthy dogs when used alone; indeed, stimulation ranging from increased 
motor activity to gross excitation may be seen. The risk of excitation is proportional to the health of the recipient: 
the chances of producing sedation are highest (but not guaranteed) in very sick cases. Diazepam or midazolam (0.2–
0.4 mg/kg i.v.) given during anaesthesia can smooth recovery in animals prone to excitability, provided adequate 
analgesia is present. 

Opioid/benzodiazepine mixtures are satisfactory and relatively safe in critically ill animals. These combinations are 
more effective when given i.v. Transient excitation may occur when given by this route. When given i.m., excitation 
is unlikely although the depth of sedation is also reduced. Midazolam or diazepam at the dose described above can 
be given with: 

• Morphine (0.1–0.5 mg/kg i.v., i.m.) 
• Buprenorphine (0.02–0.03 mg/kg i.v., i.m.) 
• Butorphanol (0.1–0.4 mg/kg i.v., i.m.) 
• Fentanyl (0.003 0.005 mg/kg slow i.v.). 



 

  
 

10th SA Veterinary & Paraveterinary Congress 

444      

Alfaxalone:  2 mg/kg i.m. will provide sedation in dogs lasting 10–15 minutes. 

 

GENERAL NOTES 

• A well-managed light level of general (inhalational) anaesthesia is frequently safer than heavy sedation in 
sick animals. 

• Neuroleptanalgesic combinations are safer than alpha-2 agonist/opioid mixtures, but are less likely to 
produce adequate conditions  for investigations involving abnormal body positions. Furthermore, only the 
opioid component can be antagonized. 

• Most of the aforementioned combinations will have a profound sparing effect on i.v. and inhalational 
anaesthetics, should a general anaesthetic be required after sedation. This is particularly true of 
combinations containing alpha-2 agonists. 

SEDATIVE COMBINATIONS FOR CATS 
 
Alpha-2 agonists as sole agents and alpha-2 agonist/opioid mixtures: 

See information given for dogs. 

Benzodiazepines:  

Diazepam (0.2–0.3 mg/kg) or midazolam (0.2–0.3 mg/kg) i.v. can provide satisfactory sedation in very sick cats. The 
inclusion of opioids at doses given for alpha-2 agonist/opioid mixtures may improve conditions, but 
benzodiazepine/opioid combinations do not provide reliable sedation in most cats. 

Ketamine and ketamine-based techniques:  

Ketamine is relatively safe in ill animals, but high doses cause prolonged recoveries and are associated with muscle 
rigidity. Midazolam (0.25 mg/kg) or Diazepam (0.25 mg/kg) and ketamine at 2.5–10 mg/kg, mixed and injected i.m., 
provides good conditions with only modest cardiopulmonary depression. The higher doses of ketamine should be 
used in excitable animals undergoing more stimulating interventions. Lower doses of ketamine may be used in very 
ill animals,  

Alternatives:  

Ketamine (2.5 mg/kg) combined with diazepam or midazolam (0.2–0.3 mg/kg) intravenously provides profound 
sedation, which lasts for about 15–20 minutes. Higher doses of ketamine (5 mg/kg) may be required if given i.m. 
This combination is preferred over ketamine combinations intramuscularly n sick cats. Diazepam can cause pain on 
injection, therefore, use of midazolam is preferred. 

Ketamine (5 mg/kg) with medetomidine 10–40 μg (micrograms)/kg i.m. produces profound sedation but should 
only be used in healthy cats. Atipamezole may be given if severe problems are encountered. 

Although ketamine elimination depends heavily on renal function in cats, a full recovery still occurs, albeit more 
slowly, in animals with renal disease or urinary tract obstruction. However, low doses should be used in such cases. 

Alfaxalone: 2 mg/kg i.m. will provide sedation in cats lasting 10–15 minutes. 

General notes: 

• Careful handling and restraint to achieve injection of sedative is preferred, but a crush cage is useful for 
restraining violent cats. If injection of sedatives proves impossible, anaesthesia can be induced using a large 
induction chamber into which volatile anaesthetic agents can be delivered via an anaesthetic machine. 
Most of the aforementioned combinations will have a profound sparing effect on i.v. and inhalational 
anaesthetics should a general anaesthetic be required after sedation. This is particularly true of 
combinations containing alpha-2 agonists. 
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• The high body surface area to volume ratio of cats results in rapid heat loss compared with dogs. Attention 
to thermoregulation must be diligent. 

 
“There are no safe anaesthetic agents, only safe anaesthetists” 
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MONITORING EQUIPMENT: HOW TO TRUST THEM 
Serfontein, T BSc: Zoology, DipVetNurse 

Fourways Veterinary Hospital 
taniathenurse@gmail.com 

 
The purpose of anaesthesia is to provide a reversible alteration in the central nervous system function, which is 
characterized by loss of consciousness, amnesia, analgesia and immobility suitable for the completion of a variety 
of procedures including invasive surgery. The drugs needed to produce these changes in CNS function also 
compromise patient homeostasis. Anaesthesia can be considered a balancing act whereby adequate anaesthetic 
depth is weighed against depression of the other organ systems. The monitoring of the function of the CNS 
(anaesthetic depth) and the organ systems, notably the cardiovascular and pulmonary systems, is crucial in 
maintain this balance. 
 
Electronic monitoring equipment as an adjunct in monitoring of the organ systems is becoming increasingly 
available and common in veterinary practice. It can be used to gain valuable information regarding the 
cardiovascular and pulmonary systems. The most common parameters measured by electronic monitors are blood 
pressure, SpO2, ECG, temperature and ETCO2. 
 
Understanding how the monitor makes the individual measurements ensures better integration of the information 
they provide to the anaethetist. It also allows for easier troubleshooting when an unexpected measurements are 
displayed. It also allows for timeous intervention when there is abnormal reading detected.  
 
Pulse oximetry (SpO2) 
The pulse oximeter calculates the saturation of heamoglobin (SaO2) using the principle of spectrophotometry. An 
oxygenated haemoglobin molecule and a deoxygenated haemoglobin molecule absorb light differently. 
Oxyhaemoglobin absorbs infrared light whereas visible red light passes through the molecule. Deoxyhaemoglobin 
absorbs visible red light whereas infrared light passes through. The pulse oximeter probe shines red light and 
infrared light through an arterial bed. A photodetetor opposite the light emitting diodes in the probe, produces a 
current, which is directly proportional to the intensity of the two wavelengths of light reaching it. A microprocessor 
computes the arterial haemoglobin oxygen saturation by comparing the relative amounts of light of both 
wavelengths reaching the photodetector.  
 
By limiting readings to regions of pulsatile flow, pulse oximeters report functional saturation of arterial blood. A 
pulse oximeter with a pulse rate and waveform display allows the anaesthetist to judge the quality of the signal. 
The reported pulse rate should correspond to the patient’s heart rate and the waveform should look like a normal 
arterial waveform. 
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Pulse oximetry provides non-invasive, continuous detection of pulsatile arterial blood in the tissue bed. The probe 
can be attached to any area with arterial blood flow but commonly the tongue, lip, ear, interdigital space or vulva 
is used. It provides the pulse rate of the patient as well.  
 
The optimal function of the pulse oximeter may be affected by the following factors: 

• Motion artifact  (shivering or body movement) 

• Ambient light  (fluorescent light) 

• Poor peripheral blood flow due to vasoconstriction or hypotension 

• Electrical noise from surgical instruments 

• Anaemia 

• Dark pigmentation of the skin and tongue 

• Too thick an area for the specific probe used 
 
RELATIONSHIP BETWEEN SPO2 AND PAO2 
 
Normal pulse oximeter readings in anaesthetized patients breathing 100% oxygen should be 98% to 100%. The 
normal PaO2 in the anaesthetized patient breathing 100% oxygen should be greater than 200 mmHg and can be as 
high as 650 mmHg. A SpO2 of 90% corresponds to a PaO2 of 60 mmHg, which indicates hypoxemia (insufficient 
oxygenation of arterial blood). The relationship between SpO2 and PaO2 exists because of the linear relationship 
values on the oxygen haemoglobin curve. Outside the linear portion of the curve the association can not be applied. 
 
 

 
 
Oxyhaemoglobin dissociation curve 
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Interpreting pulse oximetry waveforms 

Waveform Pulse 
type 

Physiological 
cause 

Possible disease 

 

Normal - - 

 

Small 
and weak 

Decreased 
stroke volume 
Increased 
peripheral 
resistance 

Heart failure, 
hypovolaemia 

 

Large 
and 
bounding 

Increased 
stroke volume 
Decreased 
peripheral 
resistance 

Fever, anaemia, aortic 
regurgitation, 
traumatic brain injury 

 

No 
dichrotic 
notch 

Increased 
arterial 
resistance 

Coronary artery 
disease 

 

Chaotic Arrhythmia 
Motion 
artifact 

Ventricular 
tachycardia, 
Ventricular 
fibrillation, 
background 
movement 

 
 
CAPNOGRAPHY AND CAPNOGRAPHY (ETCO2) 
 
End-tidal carbon dioxide  (ETCO2) monitoring allows exhaled CO2 to measured non-invasively and reflects the 
arterial content of carbon dioxide (PaO2). Monitoring ETCO2 during anaesthesia is useful for determining optimal 
ventilation efficiency, diagnosing respiratory and airway or device problems (such as apnea, hypoventilation, airway 
disconnection, airway obstruction, leak in the endotracheal tube cuff, exhaustion of sodalime and sticking of 
expiration valves).  
 
It allows for the reflection of adequate cardiac output production as a sudden or acute drop in cardiac output is 
associated with decreases in ETCO2 measurements. This is due to poor pulmonary circulation and for this reason 
ETCO2 is also useful in CPR to assess the efficiency of cardiac compressions. 
 
Capnometry is the measurement and numerical display of ETCO2 during the respiratory cycle (inspiration and 
expiration. A capnometer displays a reading without a graphic representation, whereas capnography refers to the 
comprehensive measurements of CO2 using a graphic recorder that displays CO2 concentration in real-time 
through the respiratory cycle. ETCO2 is measured in mmHg. 
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Components of the capnography waveform 
 
Capnography is relatively inexpensive and allows for the continuous monitoring of ventilation. It limits the need for 
invasive procedures such as arterial blood gas sampling. It provides valuable information on the respiratory status 
of the patient, including whether the patient has had an inadvertent oesophageal intubation. It identifies if the 
patient is rebreathing CO2, which can be caused by too much dead space, inadequate oxygen flow rate, sodalime 
exhaustion or mechanical problem with the one way valves of the anaesthetic machine. 
 
INTERPRETING CAPNOGRAPHY 
 
ETCO2 measurements usually underestimated PaCO2 by 5-10 mmHg. The discrepancy is due to alveolar dead space. 
In the conscious patient ETCO2 and PaCO2 measurements are very similar. However the anaesthetized patient has 
increased alveolar dead space, which results in lower ETCO2 measurements. 
 
Normal ETCO2 readings in an anaesthetized patients are 35-45 mmHg. Values higher that 45 mmHg are consistent 
with hypoventilation. It alerts the anaethestist that the patient may need to breathe more frequently and/or with 
a larger tidal volume. Hypoventilation is usually associated with anaesthetic-induced respiratory depression. Values 
lower than 35 mmHg may be due to hyperventilation, low cardiac output or hypovolaemia. Hyperventilation is 
often associated with pain, too light plane of anaesthesia and increased body temperature. 
 
Common waveforms of capnography 

Waveform Type Physiological cause 

 

Normal - 
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Hypoventilation Increasing anaesthetic 
depth, Opiods 

 

Hyperventilation Decreasing anaesthetic 
depth, low cardiac output, 
pain, increased temperature 

 

Rebreathing of CO2 Sodalime exhaustion, 
inappropriate FGF, 
Mechanical failure of 
expiratory valve 

 

Cardiogenic oscillations Airflow turbulence as the 
heart beats 

 

Et tube cuff leak Inadequate seal of 
endotracheal tube cuff 

 

Oesophageal intubation Incorrect placement of 
endotracheal tube, very low 
levels to no CO2 will be 
measured 
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Airway obstruction CO2 not exhaled during the 
initial phase of expiration 

 
 
BLOOD PRESSURE 
 
Systemic arterial blood pressure is created by the contraction of the heart, circulating blood volume and the smooth 
muscle tone of the blood vessel walls. It is essential for adequate perfusion of tissues, providing oxygen for 
metabolic demand and removing the products of metabolism from tissues.   
 
When the left ventricle contracts, blood is pushed into the aorta creating systolic arterial pressure (SAP); then the 
left ventricle empties, relaxes and begins to fill again, the aortic pressure falls creating diastolic arterial pressure 
(DAP). Mean arterial pressure (MAP) is calculated from the systolic and diastolic values. Blood pressure is measured 
in mmHg. 
 
MAP = DAP + ⅓(SAP-DAP) 
 
Types of blood pressure monitoring 
Blood pressure can be measured either directly via an indwelling arterial catheter or indirectly via Doppler 
ultrasonography or Oscillometric sphygmomanometry. 
 
Doppler ultrasonography 
The Doppler flow method involves a small ultrasound probe on a peripheral artery (generally the dorsal pedal). The 
ultrasound probe contains a piezoelectric crystal that emits ultrasonic waves. These waves encounter red blood 
cells on flowing blood and are reflected back to a receiving crystal in the probe, where an amplifier converts the 
pulse wave into an audible sound. 
 
Doppler BP measurement is performed after shaving the area over the artery and applying coupling gel. A cuff is 
placed around the limb or tail proximal to the probe. The width of the cuff should be approximately 40% of the 
circumference of the limb used for measurements to be accurate. The cuff is inflated until a pulse can no longer be 
heard and is then slowly deflated while a handheld manometer records cuff pressure. The pressure at which the 
pulse sound becomes audible is systolic arterial pressure. 
 
Advantages of this method include relatively low cost, portability and higher accuracy in hypotensive and smaller 
patients. Disadvantages include inability to determine diastolic pressure and thus MAP. 
 
Oscillometric Sphygmomanometry 
Is based on detection of changes in oscillations produced by changes in artery wall diameter. As the cuff placed 
over the artery is deflated, oscillation amplitude increases at systolic pressure, reaches a maximum at MAP and 
decreases at diastolic pressure. Measurements of SAP, DAP, MAP and heart rate are displayed digitally. A 
correlation of the heart rate displayed and heart rate felt digitally can be used to assess the accuracy of the 
measurement. Proper cuff size (40% of the limb circumference) is important to ensure accuracy of this technique. 
Common sites for placement include the dorsal pedal artery, digital artery and coccygeal artery.  
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Cuff size is critically important to obtain accurate results with this method. A cuff that is too large will falsely give a 
decreased reading. A cuff that is too small will give a falsely elevated reading. 
Advantages of oscillometric blood pressure measurement include ease of operation, self-operating capability, 
continuous monitoring and the presence of alarms if readings are outside acceptable limits. Disadvantages include 
set up costs, decreased accuracy with severe vasoconstriction, bradycardia, cardiac arrhythmias and with limb 
movements. In cats readings can be difficult to obtain and readings may be underestimated in hypertensive cats. 
 
Normal arterial blood pressure levels 

BLOOD PRESSURE VALUES Dogs Cats 

Systolic arterial pressure 90-140 mmHg 80-140 mmHg 

Diastolic arterial pressure 50-80 mmHg 55-75 mmHg 

Mean arterial pressure 60-100 mmHg 60-100 mmHg 

 
HYPOTENSION 
 
Is defined as lower than normal blood pressure. Hypotension results in decreased tissue perfusion and can result 
in compromised blood flow to vital organs. A single individual blood pressure reading should not be taken in 
isolation. During anaesthesia careful attention should be given to the trend in blood pressure readings, integrating 
the trend with other parameters to recognize hypotension before it becomes critical. 
 
Causes of hypotension 

RESULTS IN HYPOTENSION CAUSES 

Reduction in preload • Hypovolaemia 

• Obstructed venous return (GDV, 
abdominal masses, vena cava 
thrombosis) 

Decreased cardiac function Primary, such as heart failure/cardiac 
disease: 

• Cardiomyopathy 

• Valvular dysfunction 

• Arrhythmias 
Secondary, from decreased cardiac function 
due to: 

• Electrolyte abnormalities 

• SIRS, sepsis 

• Severe hypoxia, acidosis, alkalosis 

Reduction of systemic vascular resistance • Drugs or toxin (anaesthetic agents) 

• SIRS, sepsis 

• Electrolyte abnormalities 

• Severe alkalosis/acidosis 

• Severe hypoxia 
 

ELECTROCARDIOGRAM (ECG) 
 
Disorders of heart rate and rhythms in the perioperative period are common and can occur in patients with or 
without underlying primary cardiac or conduction system disorders. Primary cardiac disease is associated with 
higher risk for clinically important arrhythmias. Non-cardiac diseases associated with perioperative arrhythmias 
include GDV, haemabdomen and splenic masses.  
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ECG indicates electrical activity but does not offer information about the mechanical function of the heart (ie, 
pumping activity). A form of cardiac arrest called electromechanical dissociation can occur where there is electrical 
activity of the heart but no pulse present. Therefore, ECG should not be used as a sole monitoring tool for circulatory 
function perioperatively. 

Electrocardiography is easy to perform and should be used continuously during the perioperative period to obtain 
quick, real-time information about heart rate and rhythm. 

Placement 
The majority of ECGs used in veterinary hospitals has 3 leads and attach to the skin surface. 

• The 3 leads can be placed as either: 
o Limb leads: Left and right forelimb and left hind limb electrodes attached to the limbs as indicated, 

with selection of lead II during monitoring. 
o Base-apex leads: Right forelimb and left hind limb electrodes attached to the right (preferred) or left 

(alternative) jugular furrow, and left forelimb electrode attached to the opposite side of the thoracic 
wall caudal to the heart. Select either lead I (negative deflection) or lead III (positive deflection) on 
the monitor. 

• The advantage of using base-apex lead placement is that it avoids attachment to the hindquarters, 
minimizing artifact motion during abdominal and hind limb surgical manipulation. 

• The application of conduction gel and/or medical alcohol on the ECG electrodes minimizes artifact and 
background electrical noise on the monitor. 

 
 

 
 
Components of the ECG 

• P-wave – depolarization of the atria in response to SA node triggering 

• PR segment – delay of the AV node to allow for filling of the ventricles 

• QRS complex – depolarization of the ventricles, triggers main pumping contractions 

• ST segment – beginning of ventricle repolarization, should be flat 

• T-wave – ventricular repolarization 

• QT interval – time from ventricular contraction to full relaxation 
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Common ECG rhythms 

RHYTHM TYPE CAUSE 

 

Sinus Normal 

 

Motion artifact Patient movement, metal 
tables, electrical equipment 

 

Ventricular premature 
contraction 

Hypoxia, hypovolaemia, 
anaemia, acidosis 

 

Tented T-waves Hyperkalemia 

 

Sinus bradycardia Opiods, hypothermia 

 

Ventricular tachycardia Cardiac disease, sepsis, 
hypoxaemia, electrolyte 
disorders 

 
Patients with arrhythmias with concurrent poor hemodynamics will benefit from interventions to correct the 
arrhythmia. Usually treatment of the underlying cause will cause the arrhythmia to resolve. 
 
TEMPERATURE 
 
Monitoring body temperature in order to prevent hypothermia and hyperthermia is vital. Body temperature should 
be monitored perioperatively every 5 to 10 minutes until the patient has recovered to sternal recumbency and 
body temperature is maintained between 37°C to 37.5°C. 

Hypothermia may result in inability to metabolize anesthetic drugs, prolonged recovery, and impairment of wound 
healing. Hyperthermia may result in neurologic damage or death if not treated aggressively and in a timely manner; 
it also results in the patient becoming hyper metabolic, which increases the need for oxygen and glucose. 

Body temperature can be monitored continuously with an oesophageal temperature probe, rectal temperature 
probe, and a regular digital rectal thermometer. Osophageal temperature probes measures the temperature of 
blood flowing through the aorta, but will be inaccurate in thoracic procedures as it is exposed to ambient 
temperature. Rectal temperatures will be inaccurate in abdominal surgery for the same reason.  

Electronic monitoring equipment have vastly improved the safety of anaesthesia in veterinary practice but it is 
important to remember that they will never be a replacement for vigilant and detailed patient monitoring. They 
give measurements as adjuncts to anaesthetic monitoring and these measurements should never be used in 
isolation. The improved safety is a result of integration of the measurements with hands-on monitoring and 
observation of the patient during the peri-anaesthetic period. To optimally use these monitoring parameters the 
operator should always understand how the measurements are obtained, be vigilant to changes and be able to 
recognize and intervene to ensure an optimal outcome. 
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DECREASING ANAESTHETIC MORBIDITY AND MORTALITY 
Serfontein, T BSc: Zoology, DipVetNurse 

Fourways Veterinary Hospital 
taniathenurse@gmail.com 

 
The purpose of anaesthesia is to provide reversible unconsciousness, amnesia, analgesia and immobility for invasive 
procedures. The administration of all anaesthetic drugs, the recumbent and immobile state compromise patient 
homeostasis. Anaesthetic complications and crises are unpredictable and tend to be rapid as well as devastating in 
nature. The purpose of monitoring during the peri-anaesthetic period is to maximize safety. 
 
Identifying patients at risk for adverse aneasthetic events is key in reducing anaesthetic related mortality. Patients 
at risk for adverse events are any patient classified as ASA 3-5, cats, specific breeds (brachycephalics), patients older 
than 12 years, patients weighing less than 5 kg, emergency procedures, major surgical procedures and if an inhalant 
alone was used for induction.  
 
The post-operative period is the most common time for anaesthetic related mortality. Of the veterinary patients 
that die from anaesthesia-related complications, 60% of cats and rabbits and nearly 50% of dogs was in the post-
operative period. Most post-operative deaths occur within 3 hours of termination of the procedure. The nurse’s 
role in decreasing anaesthetic related morbidity and mortality is key during the peri-operative period by vigilant 
monitoring and recognizing adverse events, which would need intervention. 
 
PATIENT EVALUATION 
 
All body systems should be examined before an anaesthetic is administered to every patient. The physical 
examination and medical history will determine the extent to which laboratory test and special procedures are 
necessary. Following this examination, the physical status of the patient should be classified to its general state of 
health according to the American Society of Anesthesiologists (ASA) classification. This mental exercise forces us as 
the anaesthetist to evaluate the patient’s condition, provides information for the selection of an anaesthetic 
protocol and the anticipation of potential adverse events. It allows for preparation for the anticipated adverse 
events and to avoid anaesthetic mortality. 
 

Category  Physical status Example 

I Normal healthy patients No discernable disease; patients for OVH, 
castration 

II Patients with mild systemic disease Skin tumour, fracture without shock, 
uncomplicated hernia, localized infection, 
compensated cardiac disease 

III Patients with severe systemic disease Fever, dehydration, anaemia, cachexia or 
moderate hypovolaemia 

IV Patients with severe systemic disease 
that is a constant threat to life 

Uraemia, toxaemia, severe dehydration and 
hypovolaemia, anaemia, cardiac 
decompensation, emaciation or high fever 

V Moribund patients not expected to 
survive 1 day with or without surgery 

Extreme shock and dehydration, terminal 
malignancy or infection, severe trauma 
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ANAESTHETIC RISK 
 
The risk of death from disease or related surgery is usually greater than the risk of death from anaesthesia. However 
anaesthesia involves the controlled administration of potentially toxic drugs and thus carries the risk of organ 
dysfunction and damage, delayed recovery, and death. Mistakes are not necessarily reversible and death can occur 
suddenly, often without warning when patients are not appropriately monitored.  
 
The goal of the anaesthetist should be to manage the risks associated with anaesthesia and the peri-operative 
period, giving patients the best chance of a successful outcome.  
 
Patients at high risk of anaesthetic events (morbidity) or death (mortality) from anaesthesia and surgery include 
geriatric (especially hyperthyroid cats), post trauma cases with pulmonary pathology, haemothorax or 
pneumothorax or pulmonary haemorrhage, sepsis, acute cases of head trauma, severe intra-abdominal 
haemorrhage and severe abdominal distention. Patients requiring a high level of care and commitment to achieve 
a good outcome include neonates, patients with low body weight or morbid obesity, patient undergoing 
portosystemic shunt occlusion, thoracic, intracranial and intraocular surgery. 
 
Timing of adverse events 

Timing of death Dogs (%) Cats (%) Rabbits (%) 

After premedication 1 (1) 2 (1) 0 

Induction of 
anaesthesia 

9 (6) 14 (8) 6 (6) 

Maintenance  68 (46) 53 (30) 29 (30) 

Postoperative death 70 (47) 106 (61) 62 (64) 

  0-3 hours 31 66 26 

  3-6 hours 11 9 7 

  6-12 hours 12 7 13 

  12-25 hours 13 12 9 

  24-48 hours 3 10 3 

Unknown time 0 2 4 

Total 148 (100) 175(100) 97 (100) 

 
It is clear from the above that vigilant monitoring should be performed throughout the anaesthetic period, 
continued into the post-operative period as half of anaesthetic related death occurs in the first 3 hours after the 
procedure. 
 
ADVERSE EVENTS DURING ANAESTHESIA 
 
- Haemorrhage and fluid loss 
Blood loss during surgery may be insidious or obvious. Body fluids may also be lost during surgery to transudation, 
sequestration or evaporation. Extravasation of fluids to a nonfunctioning or sequestered oedema space is referred 
to loss to the third space, the first and second spaces being the intracellular and extracellular spaces. These losses 
may reduce the circulating blood volume significantly. Regardless of the cause or route of loss, a decrease in 
circulating volume is not well tolerated by anaesthetized patients.  
 
Quantifying blood loss is important but can be difficult, so the severity of haemorrhage is often assessed by its 
impact on the patient. Severe blood loss causes tachycardia, reduced arterial blood pressure, pale mucous 
membranes, and decreased pulse pressure. Physiological response to blood or fluid loss may be blunted or masked 
by anaesthesia and anaesthetic adjunctive drugs, which emphasizes the need for appropriate monitoring for early 
detection and correction of hypovolaemia. Blood lost can be replaced with crystalloid or colloids, whole-blood, 
packed red cells or a combination of these solutions. 
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Acute blood loss of greater then 20% of blood volume or decline of PCV to less than 20% should be addressed with 
whole blood or packed red cell transfusion. 
 
- Allergic reactions 
Allergic reactions involving anaesthetics are uncommon but can occur after sensitization to a drug. Allergic or 
anaphylactic reactions are mediated by the immune system. They are commonly associated with repeated exposure 
to an allergen. (egg allergies and Propofol) Clinical signs of an allergic reaction under anaesthesia are tachycardia, 
swollen face or muzzle, hives, redness of the skin, hyperthermia and bronchoconstriction. Allergic reactions are 
treated with intravenous fluids, antihistamines and corticosteroids. Epinephrine should be administered in severe 
reactions accompanied by bronchoconstriction or cardiovascular collapse.  
 
- Respiratory insuffiency 
Respiratory depression is defined by an increase in arterial content of CO2 and not only by a decrease in respiratory 
rate alone. It is common for respiratory rate to decrease with a decrease in activity but tidal volume typically 
increases to compensate resulting in no net change in the arterial content of CO2. During anaesthesia, respiratory 
insuffiency is common because many factors depress the patient’s responsiveness to CO2 leading to a elevated 
arterial CO2. Causes include the administration of opiods and other sedatives prior to anaesthesia, the relative 
overdose of induction agents, positioning for surgery, respiratory depressant effects of inhalants, surgical trauma 
and excessive use of opiods during recovery. The use of opiods with or without tranquilizers prior to induction of 
anaesthesia to provide sedation and analgesia often results in a patient being well sedated but with depressed 
ventilatory drive. 
 
Apnea is common during routine anaesthesia. It occurs during induction after the administration of Propofol, during 
maintenance of anaesthesia with ketamine, when controlled ventilation is discontinued, excessive accumulation of 
carbon dioxide, and as a consequence of deeper inhalational anaesthesia. Apnea occurring at induction is usually 
transient and is treated by low frequency intermittent ventilation that is adequate to maintain saturation at above 
90%. Apnea occurring later during anaesthesia especially in spontaneously breathing patients must be quickly 
recognized and treated with decreasing anaesthetic concentrations and/or positive pressure ventilation. Apnea late 
in anaesthesia is usually caused by excessive depression of the respiratory centers of the brain secondary to high 
anaesthetic concentrations or because of decompensation associated with neurological disease. 
 
- Airway obstruction 
Commonly occurs in the first hour after extubation due to depressed laryngeal reflexes from the anaesthetic agents 
administered. Certain breeds (brachycephalics), cats and patients with laryngeal and pharyngeal pathology are at 
the greatest risk of obstruction. Supplemental oxygen should be available for these patients as well as endotracheal 
tubes to re-intubate if the need arises. Close monitoring of patients at risk, and after any airway surgery is advised.  
 
- Equipment malfunction 
Routine equipment maintenance and leak tests should be performed to reduce the chanced of anaesthetic machine 
malfunctions. Common equipment malfunctions include channeling of gas flow through the carbon dioxide 
canister, sticking of the exhalation valve in the open position, interruption of oxygen supply, kinking of the 
endotracheal tube and breathing circuits. All of these equipment malfunctions can be rapidly detected with the 
routine use of a capnography and pulse oximeter.  
 
The accumulation of moisture from the humidified exhaled gases condensing on the cooler anaesthesia parts can 
cause the expiration valve to remain open or stick and resist movement. The patient can rebreathe CO2 when the 
valve remains open, and have a high resistance to exhalation if the valve sticks. 
 
The endotracheal tube can kink during extreme flexion of the animal’s neck during positioning for certain 
procedures. Continued examination of the equipment during anesthesia should be maintained through the entire 
process. The use of a wire reinforced endotracheal tube can reduce the incidence of obstruction. 
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- Delayed recovery 
Occasionally a patient will fail to recover normally from an anaesthetic. Common caused for delayed recovery 
include hypothermia, hypoglycaemia, high doses of opiods given. Hypoglycaemia can be clinically silent in 
anaesthetized patients, which emphasizes the importance of glucose monitoring in susceptible patients. Patients 
at high risk of developing hypoglycaemia in the perianaesthetic period include neonates, very small patients, fasting 
diabetics treated with their usual insulin dose, patients with liver disease, septic patients and dogs with 
glucocorticoid deficiency.  
 
Patient at risk for a delayed recovery from anaesthesia benefit from careful dosing of anaesthetic agents. The 
inappropriate dosage of anaesthetic agents coupled with inadequate patient monitoring is often the culprit in many 
cases of delayed recovery.  
 
- Injuries 
A number of conditions can lead to injury to patients during anaesthesia 

• Swollen feet – Limbs secured by ties placed too tight that they reduce venous drainage 

• Cornel ulcers – Anaesthetics reduce or eliminate the palpebral and corneal reflexes and reduce tear 
production. Chemical irritants, physical trauma, or drying can lead to ulceration. Artificial tears are 
important in preventing these problems. 

• Tracheal mucosal injury – Overinflation of the cuff or moving the cuff whilst it is inflated can cause mucosal 
injury, tracheal rupture or tracheal chondromalacia. Tracheal rupture is an uncommon consequence to 
tracheal intubation in cats but can be treated. When changing patient positions, the endotracheal tube 
should be disconnected from the anaesthetic circuit and the patient’s head and neck supported to prevent 
sliding or movement of the endotracheal tube cuff. To prevent pressure-induced tracheal necrosis it is wise 
to inflate the cuff of the endotracheal tube cuff only sufficiently to seal the trachea. It is not recommended 
to simply put “some air” in the cuff without checking the seal. 

• Joint pain – Older patients with arthritic joints that are placed on their backs or in abnormal positions may 
have joint pain for days following anaesthesia 

• Pulmonary barotrauma – Overinflation of the lungs will damage the pulmonary structures significantly if 
pressures exceed 30 cmH2O. Inadvertendly leaving the pop-off valve closed or using the oxygen flush valve 
while the patient is connected to the circuit can create pulmonary over pressurization. 

 
- Hypothermia 
This occurs commonly in anaesthetized patients due to depressed thermoregulation, excessive heat loss relative to 
metabolic production and mixing of core and peripheral blood by indiscriminate vasodilation. Heat is lost to the 
environment and occurs more rapidly in patients where body surface is larger relative to body mass. Many 
anaesthetic drugs, including opiods , inhalant anaesthetics and alpha2 agonists interfere with thermoregulation and 
contribute to prolonged postoperative hypothermia. 
 
Core temperature changes during anaesthesia in 3 phases. During the first hour there is a rapid decline in core 
temperature, next over the following 2 hours declines in a slower linear fashion and finally core temperature 
stabilizes and remains unchanged.  
 
- Mechanisms of heat loss 

• Convection – loss of body heat to the cooler air surrounding the body. Cool operating room environments. 

• Conduction – loss of body heat to surfaces that are in contact with the body. Stainless steel surgical tables 
or cold hard surfaces. 

• Radiation – loss of body heat to structures not in contact with the patient. Surgical room walls and 
equipment with cooler temperature. 

• Evaporation – loss of body heat from evaporating moisture from the body. Surgical scrub and alcohol, open 
body cavities or respiratory tract. 
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Preventing hypothermia should be targeted to all 4 areas of possible heat loss as well as reducing the anesthetic 
time. 
 
Hypothermia can have serious deleterious effects  to a patient during the perioperative period. Hypothermia can 
alter the pharmacokinetics of anaesthetic and analgesic agents, cause dysfunction of organ systems, increase 
patient susceptibility to infections, reduce wound healing and affect coagulation. Enzymatic reactions that are used 
in metabolism of drugs may be altered, affecting the duration of action and prolonging recovery. Inhalant potency 
can be influenced by hypothermia. As a patient’s temperature decreases, inhalant tissue solubility increases, 
resulting in increased anaesthetic content in the body including the brain, resulting in increased depth of 
anaesthesia due to a relative anaesthetic overdose.  
 
Techniques for minimizing heat loss in anaesthetized patients can be categorized as passive or active.  
 
Passive techniques include the use of materials such as cotton towels, bubble wrap and reflective blankets. Passive 
techniques reduce heat loss by counteracting convective and conductive heat loss. They function as an insulator 
and trap body heat next to the patient. Material that is less permeable to heat may be more effective. Passive 
techniques are not nearly as effective as active techniques. 
 
Active techniques for heat conservation work through the application of heat to the patient to reduce the gradient 
between the body and the environmental temperatures.  Electric heating blankets, heat lamps, intravenous fluid 
warmers, warmed abdominal lavage fluids, circulating warm water pads, and forced warm air blankets are 
examples of active techniques. Intravenous fluid warming must be placed on the intravenous line as close to the 
patient catheter as possible. 
 
Lavage solutions should be heated to 43°C and instilled into the abdomen for at least 2 to 6 minutes.  
 
Forced warm air blankets seem to be the most effective of all the active methods for thermal managements in small 
animal patients.  Forced warm air blankets can be placed over and under a patient with the direction of air flow to 
the patient. 
 
It is clear that through thorough patient assessment, careful monitoring, attention to detail,  early identification 
and prevention of adverse events during the anaesthetic period, anaesthetic morbidity and mortality can be greatly 
reduced. 
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INTRALUMINAL TRACHEAL STENT PLACEMENT, ANAESTHESIA AND THE 
SHARED AIRWAY 

Serfontein, T BSc: Zoology, DipVetNurse 
Fourways Veterinary Hospital 

taniathenurse@gmail.com 
 
Tracheal stenosis typically occurs in toy and small breed dogs and occasionally in cats. The cause for collapse is 
multifactorial. Patients present with varying degrees of respiratory difficulty.  Abnormal clinical findings may include 
labored breathing, abnormal inspiratory sounds, tachypnea, intermittent coughing which worsens on exercise, 
hyperthermia and cyanotic mucous membranes. The dyspnea is mainly inspiratory with cervical tracheal collapse 
and expiratory with intrathoracic collapse. 
 
Medical management is the mainstay of treatment for tracheal collapse but when failed intraluminal stenting of 
the collapse may be indicated. The indications for intraluminal stenting include patients with severe collapse that 
are unresponsive to medical management, have thoracic inlet and mainstem bronchial collapse or have collapse of 
most of the trachea.  
 
Endoluminal stents have many advantages in treating tracheal collapse. Stents can be placed in a non-invasive 
manner. Total anaesthesia time can be as little as 1 hour. Tracheal stents provide rapid and effective relief of clinical 
signs and are generally well tolerated.  
 
The anaesthesia management for the placement can be challenging as the airway can collapse after induction. 
These patients are generally older and have respiratory compromise from long-term tracheal collapse. During 
deployment of the tracheal stent the airway is generally inaccessible to the anaesthetist and oxygen administration 
as well as inhalant anaesthesia virtually impossible. 
 
In this case series of 5 patients (4 dogs and 1 cat), the procedure for placement of tracheal stents through a shared 
airway (endotracheal tube) under fluoroscopy will be shown. The anaesthetic management of these patients 
throughout the peri-anaesthetic period will be discussed.  
 
INTRODUCTION 
 
Intraluminal tracheal stenting is a palliative, minimally invasive therapy used for the restoration of an obstructed 
or narrowed tracheal lumen. While the most common indication is for intractable dyspnea, honking, raspy 
breathing and possible coughing associated with tracheal collapse syndrome, stenting can also be performed in 
patients with obstructions secondary to strictures or tumours in both dogs and cats. 
 
PATIENT PREPARATION 
 
Prior to performing tracheal stenting for tracheal collapse, a full diagnostic work-up is performed to appropriately 
evaluate each individual patient for related comorbidities that require initial and concurrent medical therapy. The 
majority of patients identified with tracheal collapse often have either mild or no clinical signs. The toy and small 
breeds that are often treated for tracheal collapse are also susceptible to various other common conditions that 
can produce similar respiratory signs such as cardiac disease or lower airway disease. 
 
Medical management of tracheal collapse often combines a variety of medications such as corticosteroids, anti-
tussives, antibiotics, bronchodilators, and tranquilizers/sedatives/anxiolytics. 
Those patients that have had appropriate therapy for identified comorbidities and have failed aggressive medical 
management of the tracheal stenosis are considered candidates for intraluminal stent placement. 
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In this case series of 5 patients presented for tracheal stent placement, four were dogs and one cat. The breeds of 
the dogs were three Yorkshire Terriers and one Miniature Pincher. All of the patients were over 8 years old; two of 
the dogs were 13 years old and the cat 16 years old. The older patients over 13 years of age had various 
comorbidities including heart disease, diabetes, liver insufficiency and hypoalbuminaemia. The cat (DSH) presented 
with tracheal collapse due to a mass in the neck. 
 
POTENTIAL RISKS/COMPLICATIONS 
 
The most substantial acute risk of tracheal stenting is the anaesthetic procedure itself. These are older patients 
with various comorbidities. Older patients have a decreased metabolism of the anaesthetic agents used. They are 
also smaller patients, which puts them at risk of hypothermia. The nature of the underlying disease as well as the 
procedure performed carries its own risk. The trachea will collapse after induction because of expiration and lack 
of support from tracheal cartilage. This can cause a dangerous hypoxia if not addressed quickly. The procedure itself 
involves placing an introducer into the trachea, which limits the anaesthetist’s ability to provide oxygen during the 
deployment of the stent. 
 
A variety of endotracheal tubes should be available and emergency drug doses calculated and readily available. The 
anaesthetist should be familiar with the sequence of the procedure and constant communication between 
anaesthetist and stent operator is critical. 
 
The patients in the case series were assigned an ASA (American Society of Anaesthetists) status based on 
comorbidities and clinical status. The anaesthetic protocol used was then decided based on ASA status. 3 patients 
were classified ASA 4 (2 dogs and 1 cat), and 2 patients ASA 3. 
 
The ASA 4 patients received the following anaesthetic protocol: Midazolam 0.2 mg/kg combined with Fentanyl 5 
μg/kg (Buprenorphine 0.02 mg/kg in the cat) for premedication. Induction was achieved with Alfaxalone 1-2 mg/kg. 
 
The ASA 3 patients received Diazepam 0.2 mg/kg combined with Buprenorphine 0.02 mg/kg as premedication and 
induction with Propofol 4-6 mg/kg to effect.  
 
All patients were preoxygenated after premedication, to prepare for induction and rapid intubation. Although not 
required the patients received and oral and laryngeal exam as well as tracheoscopy using a flexible bronchoscope. 
Endoscopy helps provide information on the type of collapse present and the variability between tracheal width 
and height. Tracheoscopy is then repeated after stent placement to ensure the cricoid and carina is not engaged in 
the stent and that there is appropriate apposition between the stent and trachea wall. 
 
Patients were induced up until the point to allow for intubation. The vocal cords were then examined for pathology 
and topicalised with Lignocaine. A sterile cuffed endotracheal tube of size 4.5 mm or above was placed up to the 
thoracic inlet. The minimum size of endotracheal tube that will allow the applicator for the stent to be placed is 4.5 
mm. Maintenance of anaesthesia was achieved with Isoflurane inhalation through a non-rebreathing circuit. The 
reasoning behind the local anaesthetic agent is to reduce stimulation from the endotracheal tube during intubation 
and during the procedure. This reduces the amount of inhalant or injectable used for maintenance and shortens 
subsequent recovery time.  
 
A 10% volume in milliliters of the induction dose used was drawn up separately. This was needed when the inhalant 
used for maintenance is discontinued to allow for applicator placement. 
 
PROCEDURE 
 
A scrubbed operator performs the procedure under fluoroscopy in a sterile environment. The field should remain 
as sterile as possible. 
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The patient is placed in lateral recumbency with the neck flexed to straighten the trachea, endotracheal tube 
secured and cuff inflated. A screening image is obtained to confirm correct positioning of the patient. 
 

 
 
A 5Fr marker is then placed in the mouth and advanced down the oesophagus until the radio-opaque markers span 
the length of the trachea. 
 

 
 
The endotracheal tube cuff is deflated and under fluoroscopic guidance the ET tube is withdrawn until the cuff is at 
the level of the cricoid where it is reinflated. The patient is hyperventilated to reduce breathing during radiographic 
exposure. A positive pressure breath at 20 cmH20 is given and an image obtained. This image is used to measure 
the size of the trachea and subsequently the size of the stent needed. The measurements are only obtained after 
calibration of the marker catheter within the oesophagus. 
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The stent is handles with sterile gloves. The delivery system is flushed with sterile saline to expel air and wet the 
stent. The y-piece is loosened on the stent delivery system to facilitate deployement. A T-piece connector is 
attached to the endotracheal tube to allow placement of the delivery system as well as delivery of oxygen. The 
Isoflurane is discontinued and a bolus of injectable agent give as needed to maintain anaesthetic plane. The 
applicator is placed through the ET tube. 
 

 
 
Appropriate patient and fluoroscopic positioning is confirmed. The ET tube cuff is deflated and the tube untied. 
Under direct fluoroscopic guidance the stent is deployed. To proceed with deployment the sheath is gently 
withdrawn as the stent is advanced. As the stent is deployed the ET tube is gentle pulled out towards the mouth. 
Communication between the operator and the anaesthetist is critical at this stage to prevent the ET tube being 
entrapped in the between the stent and tracheal wall. The reason the ET tube is not removed before deployment 
is to allow for the administration of oxygen during deployment as well as preventing obstruction during 
deployment. 
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The process continues until complete deployment of the stent and the ET tube is completely removed. 
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Patients are recovered on oxygen and transferred to a High Care area when awake enough to maintain their own 
airway. Oxygen supplementation is continued as needed on an individual case basis. They received an anti-tussive, 
broad-spectrum antibiotic and corticosteroid. Appropriate medical management of the various comorbidities is 
also continued post procedure. 
 
LONG-TERM COMPLICATIONS 
 
Can include continued collapse beyond the stent, stent shortening, stent migration, pneumonia, bacterial tracheitis, 
inflammatory or granulation tissue development, stent fracture and death.  
 
Continued coughing will be present in these cases post procedure if they have concurrent symptomatic bronchial 
collapse. 
 
Regular post-stent monitoring and owner compliance with medical management instructions improves outcomes 
and identifies complications sooner before catastrophic complications arise. 
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MONITORING ANAESTHESIA FOR RADIOGRAPHY 
Serfontein, T BSc: Zoology, DipVetNurse 

Fourways Veterinary Hospital 
taniathenurse@gmail.com 

 
The purpose of anaesthesia is to provide reversible unconsciousness, amnesia, analgesia and immobility for invasive 
procedures. The administration of all anaesthetic drugs, the recumbent and immobile state compromise patient 
homeostasis. Anaesthetic complications and crises are unpredictable and tend to be rapid as well as devastating in 
nature. The purpose of monitoring during the peri-anaesthetic period is to maximize safety. 
 
Anaesthesia for radiography is indicated to keep patients immobile to ensure good quality, diagnostic images with 
minimal radiation exposure to the patients and staff involved. Patients present for radiography with various 
underlying conditions, and various indications for examination. Basic monitoring for patients undergoing 
radiographic examination should include heart rate and rhythm, breathing rate and rhythm, saturation if at all 
possible. These parameters can be assessed from outside the exposure area making it safe for staff. 
 
Anaesthesia can be considered a balancing act whereby adequate anaesthetic depth is weighed against depression 
of the other organ systems. The monitoring of the function of the CNS (anaesthetic depth) and the organ systems, 
notably the cardiovascular and pulmonary systems, is crucial in maintain this balance. 
 
Monitoring of anaesthesia for radiography is no different to any other sedation or anaesthesia but presents with 
its own set of limitations.  
 
CNS FUNCTION (ANAESTHETIC DEPTH) 
 

 
 
Due to the variety of examinations which can be performed, the anaesthetic depth should be tailored to the patient 
status and type of examinations required. Screening x-rays after trauma will need a lighter depth (if any 
anaesthesia) vs. radiographs of hips in extension (more muscle relaxation). The major limitation to monitoring 
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anaesthetic depth during radiographs is the radiographer is usually also the anaesthetist for the imaging.  This 
means divided attention and the patient could very quickly transfer into a deeper level of anaesthesia or sedation.  
 
To limit radiation exposure to staff it is advised that staff spend as little time as needed in the radiography room, 
but this means less attention given to the patient while in the radiography area.  
 
Monitoring parameters 
The same limitations apply to monitoring the cardiovascular and pulmonary system as to anaesthetic depth during 
radiographs. Subjective hands-on measurements are difficult due to potential exposure of staff to radiation.  
 
OXYGENATION 
 
Assessment of mucous membrane colour is a simple, qualitative technique for evaluation oxygenation but requires 
repeated hands-on measurements by the anaethetist. Pink mucous membranes suggest an adequate saturation 
level. Some of the agents used during sedation for the imaging performed can give inaccurate mucous membrane 
assessments (e.g. Medetomidine).  Cyanosis refers to the blueish discolouration of mucous membranes causes by 
the presence of deoxygenated heamoglobin and most frequently the result of hypoxaemia.  
 
Objective assessment of oxygenation involves the direct measurement of saturation of the haemoglobin, SaO2. 
This can be achieved with the use of a pulse oximeter, mobile or multi-parameter monitors. The benefit of using a 
pulse oximeter is the anaethetist can monitor the patient from outside the radiation area as well as giving a 
simultaneous heart rate reading. 
 
VENTILATION 
 
Ventilation refers to the volume of gas flowing in and out of the lungs. The effectiveness of ventilation is defined in 
terms of how much CO2 is removed by the lungs. In intubated patients it is normally measured by end-tidal 
capnography. During radiography patients are often sedated and not intubated. Respiratory rate and depth is then 
used as a surrogate for ventilatory function.  
 
Measurement of respiratory rate and depth is mandatory for all anaesthetized and sedated patients. Slow 
respiratory rates or apnea can lead to hypoxaemia. A normal respiratory rate does not guarantee an adequate 
oxygenation. Continuous assessment is recommended.  Supplemental oxygen as well as supplies for endotracheal 
intubation should always be available even for the shortest, uncomplicated radiographs.  
 
Respiratory rate and rhythm can be assessed from outside the area of radiation.  Observing the thoracic wall 
movement or rebreathing bag (if connected to an anaesthetic machine) should be performed at regular intervals 
during the radiographs. In addition breathing pattern should also be evaluated at the same time. Any sedation or 
anaesthesia will depress ventilation.  
 
CIRCULATION 
 
All anaesthetic agents suppress cardiovascular function.  Cardiac output is very difficult to measure but there are 
numerous subjective and objective parameters when used collectively present a reasonable approximation of 
circulatory efficiency. 
 
The assessment of mucous membrane colour and capillary refill time provide subjective information about 
peripheral vascular tone and perfusion. Pale mucous membranes (without anaemia) suggest vasoconstriction and 
impaired perfusion, while dark pink or red mucous membranes suggest vasodilation and increased perfusion. 
Similarly a prolonged CRT suggests vasoconstriction and impaired perfusion while rapid CRT suggests vasodilation.  
 



 

  
 

10th SA Veterinary & Paraveterinary Congress 

468      

Palpation of a peripheral arterial pulse provides information about pulse pressure (strength of the pulse) as well as 
counting heart rate. Pulse pressure gives an approximation of difference between systolic and diastolic arterial 
pressures. Both of the above parameters are limited because of the same limitations as above. Radiography areas 
are normally dark or poorly lighted to allow for evaluation of radiographs but can make interpretation of mucous 
membrane colour and CRT difficult.  
 
Objective measurements can be obtained by using electronic monitoring devices. These monitors can commonly 
do readings for heart rate, blood pressure and ECG. Integration of all the measurements can give a good indication 
of the cardiovascular status of the patient, as well as allows the staff to monitor away from the radiation area.  
 
A practical approach would be to combine a SpO2 and heart rate monitor, with intermittent palpation of pulses, 
mm and CRT, determining depth of CNS depression whilst observing respiratory effort and rate.  
 
THERMOREGULATION 
 
Thermoregulatory function is depressed by the administration of anaesthetic or sedation agents and the 
development of hypothermia is common in sedated patients, especially with longer procedures. Significant 
hypothermia will decrease anaesthetic requirements and delay recovery. Shivering is a thermogenic response and 
oxygen consumption will be dramatically increased. Temperature is often a neglected part of anaesthetic 
monitoring with diagnostic imaging.  
 
Older, younger, smaller patients, trauma or critically ill patients are at greatest risk of hypothermia. Often they are 
also the patients in need of radiographs. Maintenance of a normal body temperature is the optimal goal and 
monitoring of temperature can be achieved through the use of a digital rectal thermometer.  
 
Patients can be kept close to normal body temperature by limiting the anaesthetic or sedation time, warming fluids 
before administration, active warming through air warmers and covering patients with blankets to prevent heat 
loss. 
 
The major pitfalls with anaesthetic monitoring for radiography stems from the risk of radiation. Access is limited to 
the patient to in-between exposures, attention is divided between obtaining the diagnostic image and patient 
safety. Improper planning for the duration and type of procedure leads to longer anaesthetic times and its 
subsequent complications. The use of electronic monitoring devices can be a useful tool to aid anaesthetic 
monitoring during radiography. It allows for patient observation from outside the radiation area without 
compromising patient safety. 
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THE IMPACT OF COMMERCIAL PELLETED PET DIETS ON ANIMAL WELFARE 
Sanil D. Singh1 BVSc MS PhD, Anil A. Chuturgoon2 PhD, Sooraj Baijnath3* PhD 

1 Biomedical Resource Unit, School of Laboratory Medicine and Medical Sciences, University of KwaZulu-Natal, 
Durban, South Africa 

2 Department of Medical Biochemistry, School of Laboratory Medicine and Medical Sciences, University of 
KwaZulu-Natal, Durban, South Africa 

3 Department of Pharmaceutical Sciences, School of Health Sciences, University of KwaZulu-Natal, Durban, South 
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INTRODUCTION  

a. Influences and Trends 

Pelleted diets in South Africa may fall within the following marketing channels, which include veterinary, 
supermarket and informal sectors. The formulation of feeds are based on sound and extensive research in the 
veterinary channels or low cost formulations in the other sectors. In the 1950’s global food demand show a steep 
rise which was met via introduction of technologies, maximising utilisation of resources and availability of land. 
Unlike the 50’s we are facing increasing demands with constraints on agricultural land, water and costs. The 
greatest humanitarian challenge to keep up these increased human demands juxtaposed with rapid climate 
changes, which alters the entire ecosystem. Our limitations in understanding of the current and interacting 
pathways by which climate change can affect food and nutritional security, and their impact on health is a challenge. 
The challenge for pet food tends to mimic that of human foods. The philosophies such as all natural, non-genetically 
modified organisms, rich in protein and low in fats are food market trends reflected in the speciality pet diet market. 
The direct competition for certain human foods ingredients present challenges in availability and cost. The 
purveyors of pet food reiterate that supply of pet food ingredients are driven by the human market.  

 In the case of some major manufacturers work on sustainable models that are dependent on using high quality by-
products that arise from animal slaughter. However, there is competition for these valuable by products for farm 
feeds and the pharmaceutical industry. 
This competition has led to the industry looking into alternative and novel food ingredients that question influences 
on animal welfare and health. 
 

b. Pet food Humanization and premiumization 

Two market drivers have dictated the pet food market in the recent decade has been humanization and 
premiumization. These potent drivers have now reached their maturity and may require re-engineering to sustain 
their global growth. The introduction of new marketing stars such “natural’ and “grain free “appears poised that’s 
allows the mass merchandiser to up trade. This has presented a challenge to speciality channels to differentiate 
their products in order to stay competitive.  
 
Recent reports emanating from the US Food and Drug Administration (FDA) question the use of a number of novel 
food ingredient namely peas, lentils, potatoes and other legumes in Canine Dilated Cardiomyopathy (DCM) 
concerning grain free foods. “While the cause of DCM is unknown, the disease is thought to have a genetic 
component. Large and giant breed dogs (e.g. Great Danes, boxers, Newfoundlands, etc.) tend to be more affected, 
while instances are less common in small and medium breeds (with the exception of American and English cocker 
spaniels); however, cases reported to the FDA include breeds not typically generally prone to DCM “ (e.g. golden and 
Labrador retrievers, whippets, and miniature schnauzers.)  
While grain free items make sense for carnivores, like cats there is scant information about their benefits or ill 
effects on omnivores. Such findings would force marketers to think out of the norm in redefining best quality not 
withstanding further questions on animal health and welfare. 
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c. Emerging Food Trends for 2019 for precise nutrition 

Millennial pet owners share closer human –animal bonds than their predecessors. Hence, the human animal bond 
theme plays a critical role in influencing pet nutrition. Pets have become true members of the family. The melamine 
debacle of 2007 became a watershed event in defining pet nutrition thus creating a path to trends on, specific 
ingredients and human targeted nutrition. Due to horrific outcomes of melamine toxicity in the pet food industry, 
the consumer wanted “real foods and real facts’. At the same time, this opens up a serious debate concerning 
animal health and welfare. As new vistas in cellular biology and nutrigenomics become accessible, this will evolve 
to precise and customised nutrition and diets for animals.  
 

In 2017 $69.51 billion was spent on companion animals of which almost $30 billion on pet food alone. Dog owners 
spent 11% on weight control formulations followed by 9 % aged pets. Cat owners spent up to 39% of purchased 
feeds on indoor formulations followed by 16% for hairballs and 9% for senior cats. This reiterates growing owners’ 
concerns for specific formulations to support animal health and welfare. 
 

Human food trends have been common indicators for trends in pet foods. James Restivo of Nielsen Research, USA, 
indicated popular common trends in human and pet foods are: 
 

i. Clean Labels 

The term clean label was coined in the feed industry and is broadly accepted by consumer and regulatory 
industry. This implies a product with as few ingredients as possible that the consumer see as wholesome 
and easy to recognise. The clean label tag is further enhanced when they are free of artificial or synthetics 
additions to the formulation. Thus, the label is associated with “Trust”. 

 

ii. Superfoods (salmon, kale, blueberries, turmeric) 

These are foods are mostly plant base but may include fish and some dairy. The perception is that they are 
nutritionally superior. These may include various berries, kale and salmon. Many of these superfoods have 
high anti-oxidant activities, healthy fats and fibres that may assist in warding off diseases. 

 

iii. Functional ingredients (nutritional and physical) 

These foods are one that typically service an intended purpose when included in the formulation. These 
may include vitamins, minerals, prebiotics or probiotics etc. These may be seen frequently in prescription 
diets. 
 

d. Animal  Welfare 

A per AVMA definition of animal welfare: “Animal welfare refers how an animal is coping with the conditions 
in which it resides. An animal is said to be in a good state of welfare if (as indicated by scientific evidence) it is 
healthy, comfortable, well nourished, safe, displays innate behaviour, and if it is not suffering from unpleasant 
states such as pain, fear, and distress. Good animal welfare involves a combination of disease prevention and 
veterinary treatment, appropriate shelter, nutrition, humane handling and humane slaughter. 

COMMON FEED CONTAMINANTS AND ANIMAL DISEASE 

Contaminants are generally a neglected area in pet feed manufacturing. This is particularly a high risk with pet foods 
produced by small operators trying to cash in the burgeoning pet food market, however conglomerates are not 
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immune. This a very controversial area that questions animal welfare and its impact on animal health and disease 
but remains a clear and present danger in formulation and manufacture of animal feeds. 

a. Pet Food Recalls 

The year 2007 was watershed moment for global pet food due to consumer complaints about their pet’s ill health. 
This became a global phenomenon with deaths of cats and dogs being reported from all over the North American 
continent and even in South Africa. Animals revealed primarily kidney failure because of melamine contaminated 
wheat gluten sourced from China. Aon, a global provider of risk management solutions, revealed that pet illness 
and death numbered 1950 cats and 2200 dogs. Furthermore, more than 60 million containers of pet food was 
recalled resulting in $42 million in direct losses. This incident changed pet food company’s ‘attitude towards the 
consumers’ and animal welfare with more stringent quality control measures implemented.  

The 1987 South Africa mycotoxin outbreak was the result of a brand of contaminated commercial food, which led 
to the death of 10 dogs. The outbreak of canine aflatoxicosis, in Gauteng South Africa in 2011, saw more than 100 
dogs being presented at the Onderstepoort Veterinary Academic Hospital (Pretoria, South Africa), with clinical 
symptoms associated with feed related toxicity. These were associated with three low cost brands of pelleted dog 
foods sold in the region. The USA summer of 2015 saw a number pet food recalls. In total, at least 28 pet food 
recalls were issued last year (2016), according to Food Safety Magazine’s own tally. Salmonella contamination 
constituted 35% of recalls while Listeria, along with low levels of thiamine (vitamin B1), high levels of vitamin D and 
the presence of mould or propylene glycol constituted the remaining 65%.  This trend continued into 2017 and 
2018 with numerous recalls from dry pelleted foods and increasing number of pet treats finding itself on the guilty 
column. Most recently in 2019 recall of canned foods with higher than normal levels of Vitamin D presented high 
risk. 

Though pet food recalls continue to pop up at regular intervals, responsible producers in the industry have made 
great strides. An improvement in pet food manufacture, better quality control and  upgrading of their facilities, 
have ensured better finished products and forcing companies to maintain honesty . However, pet food recalls will 
continue to occur with the presence of predatory low cost manufactures, global feed ingredients shortages, coupled 
with competition for resources in ensuring food security for humans. Animal welfare remains a great concern with 
the mushrooming commercial pet food market. 

b. Mycotoxins 

Table 1: FDA and National Grain and Feed Association action levels for mycotoxin levels in animal feed and animal 

feed limits 

 

Toxin  Permissible level (p.p.b.) 

Aflatoxin  20  

Deoxynivalenol 4 000  

Vomitoxin 5 000  

Fumonisin 10 000  

Ochratoxin 1 000  

Zearalenone  1 000  
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A number of studies have looked at nutritive composition of pet foods; digestibility and mycotoxin profiles but few 
have investigated mycotoxin pathogenicity on animal tissue. The effects on animals and animal tissue differs 
between mycotoxin with some species displaying high tolerance and resistance to some mycotoxins. The study 
spectrum of mycotoxins varies so greatly that scientific quality oscillates from superficial analysis to more intricate 
cellular and molecular studies. 

Mycotoxins may gain access to both man and animals primarily via ingestion and less commonly through other 
means generally because of chronic exposure rather than acute exposure to the toxin.    Toxic effects associated 
with chronic toxicity can be directly lethal but are more commonly sub-lethal, which may include changes in growth, 
reproduction, or behaviour.   

Many mycotoxins may elicit an acute (7 days) response rather than per-acute (24-48hrs) response as often seen 
with aflatoxin B1 (AFB1) that can result in death within a week at dose of 0.5-1 mg/ AFB1/kg body weight in dogs. 
Dogs exposed to lower doses present with the typical signs associated with acute phase of polydipsia, polyuria, 
lethargy, hepatitis and death. Jaundice is also a predominant symptom of chronic exposure. Mycotoxins ochratoxin, 
zearalenone, fumonisin B1 and fumonisin B2 are generally associated with chronic exposure though many studies 
have not provided clear time lines for the development of these symptoms. Dogs appear to be more susceptible 
then cats to acute mycotoxicosis. Data on chronic exposure to is still unclear and lacking in the field. 

In a recent series of experiments, we have investigated the immunotoxic effects of mycotoxin extracts from 
premium and standard, pelleted canine and feline feeds. The results where surprising in that even the premium 
brands, which are of supposed higher quality exhibited potent immunotoxic effects. All extracts displayed a 
significant degree of cellular dysfunction ranging from mitochondrial disruption and the initiation of apoptosis, all 
of which are implicated in the pathophysiology of various animal diseases. In general, mycotoxins have an acute or 
chronic immune response that elicits cytotoxic and immunotoxic effects on DNA, RNA and protein synthesis 
resulting in changes in normal cellular function of growth and development.  

c. Heavy Metals 

Table 2: FDA maximum tolerable limits for heavy metal exposure in animals 

Heavy metal FDA maximum tolerable limit (mg/kg) 

Arsenic 12.5 

Cadmium 10 

Chromium 10 

Lead 10 

Mercury 0.27 

Nickel 50 

 

Trace elements such as chromium, nickel, molybdenum and silica are essential factors for the normal development 
and growth of animals, but other elements such as arsenic, cadmium, lead, and mercury are unessential for growth, 
and are known to cause serious health concerns when animals are exposed at sufficiently high concentrations. 
Trace minerals and heavy metals should not exceed environmental levels in pet foods. Consumption of higher 
amounts of heavy metals most likely originates from the consumption of ingredients that were grown or exposed 
to environmental pollution and bioaccumulation over time. Due to their ever-increasing prevalence in nature, 
arsenic, cadmium, and mercury bioaccumulation in aquatic environments lead to fish being contaminated and 
introducing these agents into the food chain. Lead exposure may be introduced through game meats or animals 

https://en.wikipedia.org/wiki/Acute_toxicity#cite_note-IUPAC-2
https://en.wikipedia.org/wiki/Acute_toxicity#cite_note-IUPAC-2
https://en.wikipedia.org/wiki/Acute_toxicity#cite_note-IUPAC-2
https://en.wikipedia.org/wiki/Acute_toxicity#cite_note-IUPAC-2
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exposed to lead from manmade structures contaminated with lead paints. Many terrestrial animals, such as bison 
and venison are farm raised and longer lived leading to chronic exposure to contaminating agents, these protein 
sources are also used as protein sources by feed manufacturers. Chronic exposure to high levels of these 
undesirable heavy metals is related to toxicities across many animal species, including dogs. Exposure to arsenic is 
known to cause of ulcerative dermatitis in dogs, while cadmium disrupts the male reproductive system and 
pancreatic function. Lead is a potent neurotoxicant resulting in the development of blindness, anaemia and seizures 
amongst other symptoms. Mercury toxicity displays gastrointestinal tract damage ranging from ulcerative 
stomatitis, glossitis, oesophagitis, and haemorrhagic enteritis. Arsenic, lead, mercury and cadmium have also shown 
to be implicated in the development of myocarditis and nephrotoxicity.  
 

d. Chemical contamination 

i. Pentobarbital  

In 2017, a cycle of food recalls startled the FDA. Pentobarbital, a barbiturate, used for animal euthanasia was 
detected in pet food. No acceptable limit existed nor method for its detection in feeds. 
A 13-year-old spayed female and a 7-year-old neutered male, were diagnosed with pentobarbital poisoning. 
Exhibiting ataxia, confusion, and apprehension. Temperature, pulse, and respiration of the surviving male were 
subnormal, and the dog was hypo-responsive to stimuli.  Follow-up investigations determined that the source of 
pentobarbital was the carcass of a horse that had been euthanized more than 2 years previously and that was 
apparently responsible for the death of a least one, and possibly two, other dogs. The fact that the horse carcass 
remained lethally toxic more than 2 years after it was euthanized reemphasizes the necessity of proper disposal of 
euthanized animals and persistence of contaminants in nature.  
The recent spat in USA 2017 of foods containing horsemeat highlights this danger. The general evidence points to 
more pervasive control methods in the animal food ingredient supply. Most of problem was related to pelleted 
food and treats that used contaminated tallow. 
 

a. Salinomycin 

Just over decade ago there was incidences of salinomycin contamination in South Africa that resulted a pet food 
recalls due to resultant pet deaths. Salinomycin is an ionophore commonly used as a coccidiostat. Found its way 
into animal feed via contaminated carcases. This resulted in a range of clinical signs included partial to complete 
anorexia, depression, dyspnoea, weakness, ataxia, and recumbency.  
 

b. Melamine 

Melamine is an organic compound that is widely used in the production of certain plastics, commonly used in 
kitchen furniture like Formica etc. Due high levels of nitrogen, this contaminant was used as a protein enhancer to 
fetch higher price for feed ingredients. 
The widest recall of 2017 was the discovery of the contamination in 2007 with 180 brands and some of the most 
prominent names in the business — Hill’s Pet Nutrition, Mars Inc., Del Monte Pet Products, Nestle Purina Pet Care 
Co., The Iams Co. and Procter & Gamble among them — as well as dozens of retailers, including Wal-Mart, Target, 
PetSmart, Petco and Costco. The majority of these products came from Menu Foods, a Canadian company 
contracted to manufacture numerous brand name and private label pet foods. In SA, this resulted in the Vets choice 
and Royal Canin brand being withdrawn from the shelves for substantial amount of time. 
Thousands of animals ate the poisoned foods, and became fatally sick. The combination of melamine and cyanuric 
acid forms crystals in the kidneys, potentially leading to renal damage, disease, renal failure and death. More than 
half of the claims involved animals that were fatally poisoned: 13, 242 claimants indicated that their pets died. 
Another 9,001 indicated that their pets were sick but survived; 1,801 indicated that they took their pets for testing 
after learning about the recall but the pets did not become sick; and 1,557 claimants did not specify the condition 
of their pets. 

http://en.wikipedia.org/wiki/2007_pet_food_recalls#Melamine_and_cyanuric_acid_in_pet_sickness
http://en.wikipedia.org/wiki/2007_pet_food_recalls#Melamine_and_cyanuric_acid_in_pet_sickness
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The increasing demand for feed ingredients and negative effects of climate change have resulted in global shortages 
of quality ingredients. Often sub-standard and chemical enhancers find their way via unscrupulous dealers resulting 
in fatalities in the pet food industry 
 

e. Bacterial  

During the years, 2006-08 there was a human outbreak of Salmonella. 79 cases in two states were reported. The 
sources were identified as a manufacturing plant in Pennsylvania. This was first instance where dog food been the 
source of human infection. Similarly, 2012 saw 49 individuals across 20 states infected with the outbreak strain of 
Salmonella resulting in more 30,000 tons of dry food been recalled.  No pet food is immune from the possibility 
of Salmonella contamination. This is particularly of more concern with raw pet diets or diets that may contain raw 
meat and eggs. Regardless of the type of diet you choose to feed your dogs or cats, proper precautions should be 
taken to protect your family's health and pet’s welfare. The incidences with bacterial infections with pelleted feeds 
are very low but as long as foods contain potential sources of bacterial infection, it will remain a risk to both pets 
and their owners. 
"Raw pet food is more likely than other types of pet food to contain salmonella and listeria monocytogenes. Pet 
owners who choose to feed raw pet food should be aware of the risks associated with these products," FDA said. 
 

CONCLUSION 

The world human population is expected to reach 9.6 billion by the year 2050, consequently leading to the need 
for more food. This need will be significantly larger than present day production meets. It will require an increase 
in both plant and livestock production to meet these demands. With the increase of the human population and a 
concurrent anticipated increase in companion animal population, competition for both plant and animal protein 
for human and animal life is inevitable.  The prudent and complete use of food stores and food sources will be 
required to create sustainability. This has led to the pet food industry looking into alternate food sources viz .insect 
protein, lab produced meats substitutes including culture mice meats not withstanding increased use of genetically 
modified products. These trends will question health and animal welfare issues that pose a disease risks and 
potential other risks that only time will reveal. 
Though pet nutrition may have been reformulated and repackaged in many innovative ways the base ingredients 
continue to be the same, vegetable matter that supplemented with fats, meat meals and vitamins, all of which is 
highly susceptible to fungal and bacterial contamination. Formulation of animal feed and diets is underpinned by 
the least cost formulation and often contains food materials that are rejected in human food production chain. 
Many studies have shown that fungal contamination (mycotoxins) is ubiquitous in processed (extruded and 
pelleted) feed. Mycotoxin contamination resulted in many global outbreaks of mycotoxicosis in companion animals 
with high mortality. In increased pollution due to chemicals and heavy metal, also present a further risk. In all cases, 
the impact on animal health was significant with a wide spectrum of symptoms resulting in life threatening 
morbidity and mortality. These changes are mediated at the cellular level hence the role of mycotoxins, chemical 
and bacteria as immune disruptors are widely recognised but studies are limited, in particular, in companion 
animals. 
 

FUTURE RECOMMENDATIONS 

The preparation of companion animal foods should be addressed with more scrutiny by looking at the harvesting, 
storage and use of good quality grain. Furthermore, vigilant quality control systems and potential use of transgenic 
toxin free products could reduce mycotoxin risks. The implementation of the fundamentals of hazard analysis and 
critical control points (HACCP) as quality control system for chemical, bacterial and mycotoxins using controlled 
inputs (ingredients) that influence the end may provide a cost effective solution for the future. 
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Acute lameness in a foal is an important problem. Most owners will assume that the mare stepped on the foal, but 
this is uncommon. The most common cause for an acute non-weight bearing lameness in a foal is septic 
arthritis/osteomyelitis. Differential diagnoses that should be excluded are long bone fractures, physeal fractures, 
foot abscesses and muscle or tendon injuries (i.e. angular limb deformities, flexural limb deformities etc.). 
 
Unlike an adult horse, infection of musculoskeletal structures in foals is most commonly haematogenous in origin. 
Concurrent or historical problems that can be involved in the aetiology include failure of passive transfer, 
respiratory, umbilical or gastrointestinal infection. These problems mentioned can lead to haematogenous 
inoculation of the synovial membrane (type S infection), epiphyseal subchondral bone (type E infection), or 
metaphyseal side of the physis (type P infection). Infection of the cuboidal bones of the carpus or tarsus (type T 
infection) can also occur in premature or dysmature foals. 
 
Bacteria commonly isolated includes Enterobacteriaceae (i.e Escherichia coli), Salmonella, Actinobacillus equuli, 
Klebsiella spp, Staphylococcus, Streptococcus and Rhodococcus equi. 
 
Foal sepsis can be categorised into two groups: the young foal (<3 weeks of age) with infection likely in multiple 
musculoskeletal areas, and the older foal (>3 weeks of age) with only 1 joint or physis affected. The first group is 
commonly affected by type S or type E infections and the second group by type P infection. This is due to the fact 
that transphyseal vessels remain patent until 7 to 10 days of age, at which point slowed blood flow leads to 
enhanced bacterial adhesion and invasion of adjacent tissue. 
 
The diagnosis of septic arthritis is based on history, clinical examination, radiographs, arthrocentesis, synovial fluid 
analysis and culture.  
 
Clinical signs of septic arthritis can include joint effusion, peri-articular swelling, lameness, heat over the affected 
joint and pain on palpation, however note that some foals will not show lameness or only minimal lameness despite 
severe synovial sepsis or osteomyelitis. 
 
Synovial fluid analysis is the preferred method of determining a clinical diagnosis of synovial sepsis. The fluid can 
be serosanguinous, slightly cloudy to opaque and will have a decrease in viscosity. A total nucleated cell count of 

greater than 10,000 to 30,000 cells/L, neutrophil percentage of greater than 90% and a total protein count of 
greater than 40g/L are strongly suggestive of joint sepsis. When a synovial sample fluid is collected for analysis, part 
of the sample should be submitted for aerobic and anaerobic culture. To increase the probability of a positive 
culture, the sample should be placed in a blood culture bottle. It has been shown that the addition of a synovial 
biopsy for culture has failed to increase the chance of a positive culture results. Additional to the above a blood 
culture is also recommended, especially in neonatal foals. 
 
Radiographic examination of the affected area is performed due to the increased likelihood of adjacent bone 
involvement. Note that radiographs may require 21 days before providing diagnostic images in most cases due to 
the lag period between infection and osseous changes. Advanced diagnostic imaging modalities such as computed 
tomography (CT) and MRI can be useful in the identification of septic osteomyelitis. CT can provide a sensitive 
evaluation when bony or physeal involvent is suspected. 
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Synovial infections in foals are considered an emergency. The mainstay of treatment is local lavage, local 
antimicrobial therapy, broad-spectrum systemic antibiotics and anti-inflammatory drugs. When large amounts of 
fibrin and debris are present, arthroscopic lavage is recommended. Should the adjacent physis be involved, then 
the duration of therapy is likely to be prolonged and physeal debridement required. 
 
There are multiple local antimicrobial delivery techniques available, the most common and simplest is by direct 
intra-articular injection reaching minimum inhibitory concentration for at least 24 hours after a single intra-articular 
injection. In complicated, severe or chronic synovial sepsis, other routs of delivery are often used. Antimicrobial-
containing beads made of bone cement (polymethyl methacrylate [PMMA]) or plaster of paris (POP) can be used.  
The beads can be made aseptically immediately before implantation or the beads can be gas or steam sterilized for 
later use, provided a heat-stable antibiotic is used. A shortcoming of bone cement beads are that they are non-
absorbable, meaning the beads have to be removed after resolution of infection. POP beads can be used as a 
bioabsorbable option for bone or subcutaneous implantation, but not within a synovial environment due to their 
rapid dissolvement. Another option is antimicrobial collagen sponges, it is an absorbable implant resulting in very 
high local concentrations of antimicrobials but of short duration (i.e 48 hours for gentamicin sponges). Other local 
therapies include regional limb perfusion via an intravenous or intraosseous injection. An important note to make 
is the antimicrobial dose used for regional limb perfusion should be subtracted from total daily systemic dose in 
foals. The duration of local antimicrobial therapies is determined by the resolution of joint swelling, lameness and 
follow-up synovial fluid cytology.  
 
The prognosis for survival in foals with acute septic arthritis without significant comorbidities is good, even though 
a broad range survival rates has been reported, 42% to 84%. Factors that may contribute to the broad range can be 
differences due to the rapidity of diagnosis and initiation of appropriate treatment as well as comorbidities, another 
factor is financial considerations. Prognosticating future athleticism is difficult but most certainly varies with the 
disease state, comorbidities and involvement of articular structures as well as the intended athletic use.  
 
References on request. 
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LAMENESS IN FOALS 
PART II: FLEXURAL LIMB DEFORMITIES 

Yolandi Smit 
BSc, BVSc, MSc, MMedVet (Equine Surgery) 
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Flexural limb deformities (FLDs) forms part of the developmental orthopaedic disease complex in horses. Flexural 
limb deformities can be defined as  deviation of a limb in a sagittal plane. The soft tissues are most commonly 
affected, this can result in an abnormally flexed or extended joint. The term ‘contracted tendon(s)’ has been 
misdirected, actually the tendon tissue does not have any contractile properties, and any active ‘contracture’ must 
be initiated by muscular tissue. The deformity is mainly observed in the front limbs of foals and can be classified 
into two categories. Flexural deformities present at birth are referred to as congenital flexural deformities 
compared to deformities developing during time and growth that are classified as acquired flexural deformities. 
The congenital FLDs affects most commonly the metacarpophalangeal joint and carpal joint compared to acquired 
FLDs that affects most commonly the distal interphalangeal joint and metacarpophalangeal joint. 
 
The following table illustrates the pathogenesis of congenital factors and acquired factors that can lead to FLDs 
(Kidd, 2012).  
 

 
 
FLEXURAL DEFORMITY OF THE DISTAL INTERPHALANGEAL JOINT 
 
Flexural deformity of the distal interphalangeal joint (DIPJ), also known as coffin joint, is characterised by a 
shortening of the deep flexor muscle-tendon unit, resulting in flexion of the DIPJ, a broken forward hoof pastern 
axis that can be clinically seen as walking on the toe. 
 
Congenital form 
Management 
Flexural deformity itself and certain medical therapies (i.e. bandaging, splinting, etc.) can cause pain and discomfort 
for the foal. Thus, the usage of analgesic, commonly non-steroidal anti-inflammatory drugs (NSAIDs) is advised. You 
should however be alert of the potential side effects of its use in young animals. Periodic monitoring of serum 
creatinine and total protein should be performed with prolonged NSAIDs use, one can also consider gastric 
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protectants prophylactically. Oxytetracycline is widely recognised for use in FLDs, its proposed mode of action is 
through inhibition of tractional structuring of collagen fibrils by equine myfibroblasts through a downregulation of 
interstitial collagenase (MMP-1) mRNA expression. The recommended dose varies, but typically 44 mg/kg 
intravenously (2-4 g) diluted in a 1 litre saline. Should the desired affect not be achieved by initial dose, the dose 
can be repeated once a day or every other day for a total of 3 treatments. Complications are uncommon, but note 
transient carpal hyperextension, sudden collapse and renal failure can occur. 
Bandaging, splinting and casting can be combined with or without the use of oxytetracyclines. These techniques 
create support to the muscle-tendon unit, resulting in flexor relaxation. An important point to note is these 
materials needs to be replaced frequently due to high growth rate in foals and sufficient padded layers should be 
used to prevent pressure sores. Physical therapy and exercise, such as repetitive passive extension of the distal 
phalanx in 10-minute sessions 4 to 6 times per day can be beneficial, especially if combined with oxytetracycline. 
Controlled exercise on a firm surface is best achieved by leading the mare in hand and to allow the foal to follow 
for short periods of time to obtain best results.  
 
Surgical management is reserved for severe cases of FLDs that is non-responsive to medical therapy, it is more 
commonly seen with acquired FLDs of the DIPJ. Options available will be discussed later on. 
 
Acquired form 
Typically seen during periods of rapid growth, commonly between 1 and 6 months of age and commonly affects 
both forelimbs. The foal can present with varying degrees of lameness, on clinical examination the individual 
tendons should be palpated when foal is weight-bearing to determine tension versus laxity in each. Flexural 

deformity of the DIPJ can be categorised into two stages, stage 1 is described as the dorsal hoof wall being 90 

with respect to the ground; stage II is when the dorsal hoof wall being 90 to the ground. The stage does not 
necessarily influence the approach to treatment but can have an effect on the prognosis for resolution and 
athleticism. In chronic cases hoof capsule distortion, rotational displacement of P3, degenerative joint disease of 
DIPJ and osteitis/septic osteitis of P3 can occur as well as DDF tendonitis. Therefore radiographs are indicated in 
chronic cases to determine the extent of trauma sustained.  
 
Management 
Nutrition, specifically excessive energy intake is the critical factor, that can be in the form of heavy lactating mares 
or concentrate supplementation. In these cases affected foals of heavy lactating mares should be weaned early or 
the mare’s ration reduced, older foals should have their diet adjusted/reduced and maintained on good-quality hay 
or pasture and a balanced mineral supplement. Medical therapy is the same as mentioned earlier. Corrective 
trimming and shoeing, meaning trimming of the heels just to the point that there is a slight gap under them when 
the foal is standing squarely. Toe extension can also increase load of the deep flexor muscle tendon unit, however 
it should be used cautiously. Surgical management is indicated in cases that are non-responsive to medical therapy 
or in severe cases. Surgical management can include accessory ligament of the DDFT desmotomy (inferior check 
ligament desmotomy) and/or deep digital flexor tendon tenotomy.  
 
FLEXURAL DEFORMITIES OF THE CARPUS AND FETLOCK JOINTS  
 
Congenital flexural limb deformities of the carpi are quite common and are often self-limiting. Acquired FLDs of the 
carpi are not as common as deformities in the more distal limb. If a carpal and limb deformity can be readily reduced 
to normal, the flexural deformity is reducible and may be corrected with a conservative treatment plan. However, 
should it not be reducible or a foal cannot stand because of the magnitude of the deformity, then additional 
diagnostic measures and a more aggressive therapeutic plan are likely required. A structural fault that can form a 
flexural deformity in the carpal region is a rupture of the common digital extensor tendon, this can occur unilaterally 
or bilaterally in foals. It can be seen clinically as a lateral longitudinal swelling over the dorsal surface of the affected 
carpus. 
 
Flexural limb deformities of the fetlock can be categorised as type 1 or type 2. Type 1 is when the limb at the fetlock 
is postured between normal angulation and up to vertical alignment of the metacarpus to the phalanges. Type 2 is 
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when the fetlock is cranially displaced past vertical and is “over” at the fetlock. The same principles apply as for 
DIPJ categories, type 2 are more difficult to correct and has a poorer prognosis. Medical therapy that can be initiated 
includes the same as for DIPJ. Further managemental options include shoeing and trimming, physical therapy, 
exercise management and external coaptation. Specific to the latter will be discussed in the presentation. Surgical 
management for flexural deformities of the carpus and fetlock is not commonly indicated or required in young foals. 
Most cases will respond to medical therapy and non-pharmacologic management options. 
 
Foals can experience congenital flexural deformity of the DIPJ, carpus and/or fetlock. Foals can also acquire these 
deformities between birth and weaning as a consequences of abnormal skeletal development, rapid growth and/or 
pain. Early recognition and accurate diagnostic understanding can lead to timely and successful treatment. Foals 
that responds to treatment and develop a normal conformation are likely to have normal expectations for future 
athleticism.  
 
References on request. 
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Angular limb deformities (ALDs) are commonly seen in young foals. It can be defined as lateral or medial 
deviations of the limb in the frontal plane distal to a particular joint. The most common angular limb deviations 
seen in foals include carpal or tarsal valgus and fetlock varus.  
 
Risk factors commonly associated with ALD may include perinatal factors (i.e. premature birth, placentitis, soft 
tissue trauma and flaccidity of the periarticular soft tissues, etc.), developmental and acquired factors (i.e. 
unbalanced nutrition, excessive growth rate and excessive exercise and/or trauma). 
 
Angular limb deformities should be assessed with the foal standing as squarely as possible, with the foot standing 
directly below the proximal section of the limb. Position yourself directly in front of the dorsal aspect of the long 
bones for evaluation of the forelimbs. Hindlimbs should be evaluated similarly but directly from behind. The foal 
should be evaluated at a walk and trot, since the limb will not travel in a straight line if an angular deformity is 
present. It is important to pay careful attention to any concurrent deformities (i.e. carpal valgus and fetlock 
varus). Knowledge of normal limb conformation for the age of the foal, growth stages of different physes involved 
and age of physiological growth plate closure is essential for correct interpretation of findings. Foals are normally 

born with a mild carpal valgus (<10) and fetlock valgus or fetlock varus. The forelimb often appears outwardly 
rotated due to the narrow chest of the foal, however the carpus and fetlock should still align in the axial plane. 
Foals should be examined frequently if there is any doubt on the alignment of joints, thus every 2 weeks at least. 
The fetlock should improve to a straight axial alignment from the metacarpus/tarsus to the toe by 4 months, at 
which time the rapid linear growth of the limbs has ended and the potential remaining growth is minimal. A 
carpal valgus of between 5 and 7 degrees is expected at this age, further correction during rapid growth phase of 
the distal radial physis occur at 8 months to 10 months of age. As the chest becomes broader the limbs should 
start rotating inward. Most of the growth from the distal radial and tibial physes is within the first 6 months of 
age, and the distal third metacarpal/tarsal is within the first 3 months of age. Therapies are only instituted when a 

foal is not developing as expected or when the deformity is severe (mild <5, moderate 5- 10 or severe >15). 
 
Radiographs are always indicated in cases of angular limb deformities that is severe, not improving as expected or 
increases in severity. Radiographic views that can be taken of dependant area involved include, dorsopalmar view 
of the carpus and front fetlock and dorsoplantar view of the tarsus and hind fetlock. The lateral-medial 
radiographic projection of the tarsus and carpus are also important to evaluate for any cuboidal bones crushing, 
which will negatively prognosis if present.  
 
Periarticular laxity is the most common cause of congenital ALDs and will often improve drastically within the first 
4 weeks of life without any intervention. In cases where the foal is unable to bear weight on the sole of its foot, as 
seen with severe deformity at the fetlock, immediate treatment is required. Glue-on shoes are particularly useful 
to prevent abnormal breakover and to keep the foot flat on the ground. The foal should be restricted to stall rest 
initially and only later on when soft tissues becomes stronger be turned out into a small paddock with the mare. 
Glue-on shoes might be required for several weeks, just be cautious as it can lead to foot contracture if used of 
long periods at a time. External coaptation should be avoided if possible, splints only used to maintain alignment 
if absolutely necessary and are contraindicated to try to pull or push a limb straight. 
 
Asymmetrical growth at the distal physis can also cause an ALDs. With time and limited exercise (stall or small 
paddock turnout, alone with the mare) substantial self-correction occurs for most foals with angular limb 
deformities.  
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In most cases, judicious minimal intervention is all that is required, and surgical intervention should be reserved 
for those foals that are not improving fast enough for the amount of growth potential remaining or have a severe 
deformity.  
 
Surgical procedures available for ALDs include growth augmentation and/or growth retardation procedures. 
 
Growth augmentation such as hemicircumferential periosteal transection and elevation, also known as periosteal 
stripping aim to accelerate growth on the concave side of the limb. The aim of periosteal stripping is to release 
tension at the level of the growth plate, resulting in induction of new bone production on the side of the 
deviation. It has been reported to exert effects for up to 2 months, the procedure can also be repeated if further 
correction is required. There are no reports of overcorrection of the deformity and a success rate of 80% has been 
recorded.  
 
Growth retardation techniques available include transphyseal staples, screw and wire transphyseal bridging and 
placement of a single transphyseal screw. Potential complications that may occur with the above procedures 
include surgical site infection, overcorrection, bony overgrowth and cosmetic defects. Advantages of the 
transphyseal screw in the distal metacarpus/tasrsus and distal tibia include faster surgery time, faster rate of 
correction and improved cosmesis, however reports of increase occurrence of physitis are documented. 
 
References on request. 
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BITE WOUNDS – TREATING THE UNDERLYING CAUSE OF INTER-DOG 
AGGRESSION 

Sonntag Q BVSc Hons PGCHE MEd,  
Department of Companion Animal Clinical Studies, Faculty of Veterinary Science, University of Pretoria. 

quixi.sonntag@up.ac.za 
 
INTRODUCTION  
 
Dogs presented with bite wounds require curative as well as preventative treatment. When a dog with bite wounds 
sustained in a fight with another dog in the same household, is treated for its wounds and sent home, it returns to 
a high-risk environment. If nothing is done to address the underlying reason for the inter-dog aggression, there is a 
high likelihood that the same dog will present again with bite wounds in the future.  The majority of inter-dog 
aggression cases occur in dogs living together in the same household, and this paper focuses on that scenario.   
 
Although inter-dog aggression cases can be complex, there are a few basic principles that can be applied in the 
assessment of cases which may assist veterinarians in helping clients structure a management plan to prevent 
future incidents.  
 
WHAT CAN VETS DO TO ASSESS INTER-DOG AGGRESSION? 
 

• Identify underlying motivation, triggers and enabling factors 

• Distinguish between normal aggression and pathological behaviour 

• Do a risk assessment 

• Provide basic advice to empower the owner(s) 

• Provide medication when needed 
 
MOTIVATION FOR AGGRESSION 
 
When treating inter-dog aggression, it is important to identify the underlying emotional motivation (usually fear or 
frustration) as well as the events or stimuli that trigger fights. Where frustration is involved, situational 
management and teaching the dog better self-control is most effective whereas with fear-motivated aggression, 
systematic desensitisation and counterconditioning may be more effective.  
 
TRIGGERS FOR AGGRESSION 
 
Inter-dog aggression in a household is commonly triggered by the presence of a valuable resource such as food, 
toys, attention from the caregiver or a specific space. Clients can learn how to manage resources more effectively 
to prevent dog fights. They can learn how to anticipate a fight and how to appropriately respond to the warning 
signs. The introduction of a new dog into the household can be a direct trigger for aggression and needs to be 
managed appropriately. 
 
Excitement is a common trigger for dog fights, for example when the owner arrives at home, or when another 
(strange) dog walks past the fence. Learning how to contain such excitement is an important tool for dog caregivers 
in the management of inter-dog aggression. 
 
Dominance is not a cause or trigger for inter-dog aggression, but an outcome of a social interaction which may or 
may not involve aggression. The misconception that dominance is a motivation for aggression has lead to many 
misunderstandings and inappropriate methods of dealing with aggressive dogs.   
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ENABLING FACTORS 
 
Enabling factors refer to circumstantial phenomena that may increase the likelihood of aggression such as two dogs 
of the same age and size in a household, one or both dogs reaching social maturity, high reactivity, entire dogs, a 
history of having been the victim of inappropriate aggression, a history of punishment for aggressive behaviour, 
poor inter-dog socialisation of puppies and inadequate physical space. While some of these factors cannot be 
changed, identifying them helps to understand the development of the problem and may affect prognostication.  
 
PATHOLOGICAL BEHAVIOUR 
 
The underlying stimulus for fighting can be pathological behaviour which usually manifests as a disorder such as 
impulsivity or generalised anxiety disorder. The pathology results in the dog being unable to read and / or process 
the signals of other dogs correctly, to choose the correct response and / or to act out the appropriate response. 
These cases can be identified by their inappropriate and abnormal responses in social interactions and other 
situations. These dogs are often mistaken for being "dominant" dogs.  Clinical scoring tools such as the Dog 
Impulsivity Assessment Score (DIAS) can be utilised to compare the patient’s score to what is considered normal. 
Dogs whose aggression is motivated by behavioural pathology may require pharmacological treatment and training 
of relaxation and / or self-inhibition skills.  Pharmacological intervention takes several weeks to be effective and 
clients must preferably keep dogs separated until such time as they can be safely re-introduced. Medications that 
can be considered include the selective serotonin reuptake inhibitors (SSRIs) and tricyclic antidepressants (TCAs), 
alone or in combination with other medications, for example gabapentin or trazodone. One of the SSRIs, fluoxetine, 
was originally specifically developed for explosive aggression in humans and often gives good results in canine 
patients.  
 
RISK ASSESSMENT (AND PROGNOSTICATION) 
 
A risk assessment involves considering all the factors that affect the aggressive behaviour. This would include 
factors involving the dogs themselves, the environment and the client(s). Examples of these are listed below.  A 
low, medium or high risk score can be allocated to each factor. A preponderance of high risk factors would imply a 
poor prognosis, in which case options of re-homing or euthanasia may need to be considered.  
 
Animal factors  

• Size of dog – the bigger, the more potential harm can be caused, and the more difficult it could be for the 
owner to control the dog(s) 

• Bite inhibition – poor level of bite inhibition represents a higher risk of injury 

• Intensity of aggression 

• Severity of wounds caused 

• Reactivity 

• Is aggression normal or pathological? 
 
Environmental factors  

• Nature of triggers for aggression – can they be managed? 

• Possibility of keeping dogs apart 
 
Client factors 

• Physical and mental ability to deal with the problem appropriately 

• Caregiver compliance – if specific treatment is required, is the client  

• Resources available – time, space, financial 
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WHAT CAN CLIENTS DO TO EMPOWER THEMSELVES? 
 
Veterinarians can assist clients in management of inter-dog aggression by educating them on the following: 

• Management of high arousal / excitement 

• Anticipation and avoidance of situations that give rise to fights 

• Recognising an imminent fight and responding appropriately 

• Dealing with a fight in progress 

• Dealing with the aftermath of a fight 
 
Management of triggers involves one of three options: Remove the trigger, remove the dog from the trigger or 
change the dogs’ response to the trigger. High arousal such as when clients return home can be managed if the 
clients know how to respond to the dogs’ behaviour (keep quiet, keep your hands to yourself, break eye contact, 
turn your back and only acknowledge dogs when they are quiet and calm). If the presence of food or treats triggers 
aggression, dogs should be fed separately. If the triggers are known, most fights can be anticipated and prevented. 
New dogs or puppies should be introduced in a controlled and gradual manner.  
 
Inter-dog aggression is usually preceded by subtle body language signals. Clients can learn how to look out for signs 
like body stiffness, circling, staring and pilo-erection. In most instances, walking away and not intervening will result 
in a diffusion of the aggression as dogs learn to inhibit their own aggression. Constant intervention through 
reprimanding or other means may result in dogs not learning to inhibit themselves, but to wait for a signal from the 
client, without the underlying issue being addressed.   
 
Should a fight ensue, clients need to be prepared to act appropriately – they should not immediately intervene 
using their hands or limbs as that would place them in danger of also being bitten. Fetching a blanket or towel (to 
throw over the fighting dogs to startle them) and an object like a broomstick (to place between the fighting dogs) 
often allows just enough time for the client to take a deep breath and not further exacerbate the situation by 
screaming or panicking. The dogs should be separated into different spaces and left to calm down once their injuries 
have been assessed. Note should be taken that lifting one dog up often simply results in the other dog jumping up 
and continuing the fight.   
 
Clients should not re-integrate the dogs immediately after a fight until the situation has been properly assessed and 
all parties have calmed down completely. Reprimanding and punishment are not helpful approaches.   
 
RE-HOMING AND EUTHANASIA 
 
In cases where all measures have been attempted and been unsuccessful, clients need to be assisted in making the 
best long-term decision for the animals involved. A dog that is regularly bullied by another dog is often in constant 
fear and this is not in the best interest of either dog or the client. In some cases, re-homing one of the dogs is 
indicated. Here, the last-in first-out principle may be applied, or the dog with the most normal behaviour is re-
homed. In instances where there is poor bite inhibition and thus serious injury and a high risk for other dogs and 
even people in the household, euthanasia may be considered. The veterinarian is in a position to provide the 
broader perspective and support clients who are having a hard time making difficult decisions.  
  
CONCLUSION  
 
Veterinarians can help prevent repetitive injury due to dog fights, by providing a basic behavioural consultation to 
assess the situation and provide the client with helpful advice. This will ensure improved quality of life for both the 
caregivers and the dogs, and will enhance the welfare of the animals.   
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DEVELOPING CAPACITY IN ANIMAL WELFARE IN SOUTHERN AFRICA 
THROUGH AN OIE-SPONSORED TWINNING PROGRAMME 

Sonntag Q BVSc Hons PGCHE MEd, Department of Companion Animal Clinical Studies, Faculty of Veterinary 
Science, University of Pretoria. quixi.sonntag@up.ac.za 

 
INTRODUCTION 
  
The World Organisation for Animal Health (OIE) is the intergovernmental organisation responsible for improving 
animal health worldwide. Its objectives, among others, include publishing science-based health and welfare 
standards for international trade in animals and animal products. The organisation has 182 member states that are 
each represented by a delegate who is usually the Chief Veterinary Officer (CVO), the head of the state veterinary 
services of the country. The OIE furthermore accredits reference laboratories and collaborating centres across the 
world which act as centres of expertise in specific aspects of animal health and welfare. These laboratories and 
centres disseminate information and skills to other countries that can benefit from such expertise (www.oie.int) by 
improved compliance with OIE standards.  
 
The OIE animal welfare standards present potential barriers to trade for some African countries due to challenges 
these countries experience in implementing the OIE standards. Compliance with these standards is required for 
trade with for example the European Union. In order to assist African countries in addressing challenges with 
regards to implementing the animal welfare standards, the OIE has sponsored a two-year twinning programme 
(2017-2018) between the Istituto Zooproffilatico Sperimentale Dell’ Abruzzo e del Molise “G. Caporale” in Teramo, 
Italy (IZSAM), and the Faculty of Veterinary Science, University of Pretoria (FVS) to increase capacity in animal 
welfare expertise at FVS. The ultimate aim of the twinning programme is to facilitate accreditation of FVS as an OIE 
Collaborating Centre for Animal Welfare. There are currently four such centres in the world, and FVS would be the 
first such centre in Africa.  
 
In parallel to the twinning programme, IZSAM took the lead in establishing the Enhancing Research for Africa 
(ERFAN) network in 2017. ERFAN members include African countries in the Southern Africa Development 
Community (SADC) and the Arab Maghreb Union (UMA) in northern Africa, as well as several Italian veterinary state 
laboratories such as IZSAM, most of which are also OIE reference laboratories and collaborating centres. ERFAN 
aims to facilitate collaborative research among its African and Italian partners, between northern and southern 
African regions and within the regions. In particular, ERFAN seeks to support existing and candidate OIE reference 
laboratories and collaborating centres in these regions. ERFAN is structured around various working groups, one of 
which is the Animal Welfare Working Group (AWWG).  
 
THE TWINNING PROGRAMME 
 
The twinning programme included training of a team of 6 veterinarians (5 academics and 1 state veterinarian) in 
animal welfare at farm level, during transport, and at slaughter; dog population management, and developing 
animal welfare legislation. These courses were presented at the FVS, as well as at IZSAM in Teramo, Italy and 
entailed seven visits to Pretoria of IZSAM representatives and contracted speakers, as well as three visits of South 
African team members to Teramo, Italy, between March 2017 and November 2018. The training programmes were 
followed by a final assessment of the outcomes achieved by the FVS team, which included the design of user-
friendly welfare assessments for horses and cattle, a comparative analysis of South African legislation and codes of 
practice relating to animal welfare, assistance with drafting new animal welfare legislation, a dog population 
management communication plan and incorporation of welfare into veterinary public health training, amongst 
others.  
 
Finally, a workshop was held in November 2018 to which SADC representatives were invited. The aim of the 
workshop was to disseminate knowledge and expertise gained by the FVS team during the animal welfare twinning 
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programme, and to engage with the international partners about the implementation of OIE animal welfare 
standards. This workshop was attended by the focal points for animal welfare from Namibia, Botswana, Zimbabwe, 
Mozambique, Eswatini and South Africa as well as officials from the OIE and IZSAM. A focal point is a person (usually 
a state-employed veterinarian) appointed by the OIE delegate of a member country to facilitate the implementation 
of OIE animal welfare standards. 
 
THE FUTURE OF THE TWINNING PROGRAMME 
 
The ultimate goal of the twinning programme is for FVS to apply to the OIE for the status of OIE Collaborating Centre 
for Animal Welfare. This is the main objective going forward, and will be achieved through the Faculty’s involvement 
with the ERFAN project. A preliminary four-year plan has been drafted for the establishment of a sustainable 
collaborating centre. The main objective of a collaborating centre is to provide services relating to animal welfare 
to the OIE and the region as a support to the implementation of OIE policies, and to collaborate with OIE Reference 
Laboratories as required. The activities of the collaborating centre will therefore focus on the SADC region and 
nationally within South Africa.  
The activities of the collaborating centre will include training in animal welfare; coordinating scientific and technical 
studies in collaboration with other centres and organisations; and collecting, processing, analysing, publishing and 
disseminating data and information on animal welfare within South Africa and the region. Activities will also include 
harmonisation of international standards and guidelines, including in the SADC region.  
 
From the workshop that concluded the twinning programme, it emerged that there were challenges involved in 
implementing the OIE standards in the countries that were represented (including South Africa) and that there was 
a need for assistance with implementation of the standards. Similar sentiments were expressed at an earlier 
meeting in Lesotho in October 2018 at the OIE Seminar for Animal Welfare Focal Points in Africa. At this meeting 
several focal points expressed the need for assistance with creating and/or facilitating animal welfare awareness at 
various levels (for example in the state, veterinary profession, schools and communities).  
 
This networking has emphasised the gap between the OIE standards and the reality on the ground in most countries 
that were represented at these two meetings. This gap may be due to a variety of factors, including limitations 
related to knowledge about animal welfare, information about existing animal welfare problems, understanding of 
the perceptions of local communities on animal health and welfare, and human and other resources available to 
address challenges.  
 
In order to reduce the gap between the perceived ideal situation and the current situation at grass roots level, it is 
necessary to understand the exact nature of the barriers to implementing the standards, as well as the possible 
assets and resources that could be utilised to find solutions for the challenges. As part of the AWWG’s activities, a 
collaborative, participatory engagement as an approach to finding solutions for animal welfare challenges in Africa, 
is proposed. The final outcome will be to produce a new framework for implementation of animal welfare standards 
based on international collaboration in Africa.  
 
In summary, the activities of the candidate OIE Collaborating Centre for Animal Welfare based in Pretoria, aim to 
enable local and regional stakeholders in animal welfare to proactively increase animal welfare awareness and 
apply appropriate standards.  
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TAKING THE NEXT STEP IN HAND HYGIENE 
SR JANA STANDER (DipVetNur 1996) 

and Prof Marthinus Hartman for using some information on a previous lecture 
 
THE AIM 
 

• TO CRITICALLY EVALUATE CURRENT TECHNIQUES IN SURGICAL AND NON-SURGICAL HAND ASEPSIS 
• TO FIND IMPROVED TECHNIQUES IN HAND ASEPSIS  

 
HISTORY ON HAND ANTISEPSIS 
 
Ignaz Semmelweis (Hungarian doctor – Austria) 
1846 – 1840 (time of fame) 

 
 

Known as the “father of infection control”, Dr Ignaz (or Ignac) Semmelweis, a Hungarian physician who received his 
MD degree in Vienna in 1844. In 1847 he was given a 2 year appointment as an assistant in obstetrics with 
responsibility for the First Division of the maternity service of the vast Allgemeine Krankenhaus teaching hospital 
in Vienna.  There he observed that women delivered by physicians and medical students had a much higher rate 
(13–18%) of post-delivery mortality than woman delivered by midwifes (2%).  Semmelweis concluded that the 
higher rates of infections in women delivered by physicians and medical students were associated with the handling 
of corpses during autopsies before attending the pregnant women. This was not done by the midwives. He 
associated the exposure to cadaveric material with an increased risk of childbed fever, and conducted a study in 
which the intervention was hand washing. 
 
Dr Semmelweis initiated a mandatory hand washing policy for medical students and physicians. In a controlled trial 
using a chloride of lime solution, the mortality rate fell to about 2%—down to the same level as the midwives. Later 
he started washing the medical instruments and the rate decreased to about 1%. His superior, Professor Klein, a 
member of the academic “old guard”, did not accept his conclusions. Klein thought the lower mortality was due to 
the hospital’s new ventilation system, an idea that fitted the then popular miasmatic theory of disease. Semmelweis 
convinced a number of young faculty members who supported him. 
 
Although Dr Semmelweis was the first healthcare professional to demonstrate experimentally that hand washing 
could prevent infections,7 it was not until approximately two decades after his death that his work was revisited 
and he was given credit. Only after Pasteur, Koch, and Lister had produced more evidence of the germ theory and 
antiseptic techniques was the value of hand washing appreciated. 
 
 
 

https://qualitysafety.bmj.com/content/13/3/233#ref-7
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Louis Pasteur (French chemist and microbiologist) 
1860 – 1885 (time of fame) 

 
 

Louis Pasteur is well known for the pasteurization of fluids and developing vaccines.  
  
He developed the germ theory of fermentation – believed that living organisms or yeasts was the cause, and also 
the germ theory of disease – believed that microorganisms caused disease.  He also believed that increased 
virulence was what gave rise to epidemics. 
 
In 1863 Pasteur was requested by Napoleon III to help saving the wine industry.  The industries had huge problems 
with the production and contamination of their wine.  Pasteur applied his knowledge of microbes and fermentation, 
studied the wine and came to the conclusion that the contamination was caused by microbes.  He used a simple 
procedure to prevent contamination by heating the wine. He also managed to heat the wine at just the right 
temperature for the correct duration to prevent a change in the taste. 
 
 In 1882 the first milk pasteurization was developed based on the theory of heating. 
 
France also had a serious problem with the silkworm crisis in the middle of the 19th century.  A mysterious disease 
attacked the silkworm nurseries and France could not import silkworms from other countries, since the disease has 
spread all over Europe, Eurasia, China and Japan.  Pasteur who knows little about silkworms decided to took up the 
challenge of learning more about infectious diseases.  It took him 5 years of research to become an expert on 
silkworms and to save the industry by using a method to preserve the eggs and preventing contamination. 
The medical profession was very reluctant to accept his germ theory of disease, because Pasteur was a chemist and 
not a medical doctor.  However, he developed the overall principle of vaccination and contributed to the foundation 
of immunology.  Pasteur developed a vaccine against rabies in 1882 that was a horrible disease in that time.  He 
also developed the first vaccines against fowl cholera and anthrax. 
 
He said:  “Instead of forcing ourselves to trying to kill microbes in wounds, would it not be more reasonable not to 
introduce them in the first place” 
 
Sir Joseph Lister (British surgeon and medical scientist) 
 
1883 – 1897 (time of fame) 
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                  Carbolic acid sprayer 
 
Joseph Lister was the founder of antiseptic medicine and a pioneer in preventive medicine.  His principle – that 
bacteria must never gain entry to an operation wound – remains the basis of surgery to this day. 
 
In August 1861, he was appointed at the Glasgow Royal Infirmary, and was in charge of the new surgical block 
wards.  Between 1861 and 1865 between 45 and 50 percent of the people in the Male Accident Ward died from 
sepsis after amputations.   
 
This was the start of Listers experiments with antisepsis.  Lister had a theory that wounds get infected by bad 
air/pollen-like dust; there was no evidence that the dust was living matter.   
 
Only in 1865 Lister became acquainted with the work of Louis Pasteur and his theory of microorganisms that cause 
fermentation and disease. 
 
Lister at first believed that germs were carried solely by air, but it was proved not to be the case and he adopt the 
only feasible method of surgically clean treatment. 
 
Lister found an effective antiseptic in carbolic acid – that was used to clean foul-smelling sewers – which he used 
as wound dressings, to protect the wound from the air, the surgeon’s hands and instruments. 
 
The results started to show between 1865 and 1869, when the surgical mortality fell from 45 to 15 percent in the 
Male Accident Ward. 
 
Lister had his breakthrough when he was offered a chair of Clinical Surgery at King’s College and in 1877 he 
performed the then-revolutionary operation of wiring a fractured patella.  The success of his operation was carried 
out under antiseptic conditions, and forced surgical opinion throughout the world to accept that his method had 
added greatly to the safety of operative surgery. 
 
THE HAND HYGIENE HISTORY ROUTE 
 
1961 – The U.S. Public Health Service directed personnel to wash hands with soap and water for 1 – 2min before 
and after patient contact.  Rinsing hands with antiseptic was believed to be less effective and only used where sinks 
were unavailable and in emergencies. 
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1975 and 1985 – Formal written guidelines on hand washing practices in hospitals published.  Recommended hand 
washing with non-antimicrobial soap between the majority of patient contact and washing with antimicrobial soap 
before and after performing invasive procedures or caring for high risk patients.  Use of waterless antiseptic agents 
(e.g. alcohol-based solutions) recommended only where sinks not available. 
 
1988 and 1995 – Guidelines for hand washing and hand antisepsis published by APIC (Association of Professionals 
in Infection Control).  Recommendations similar to those listed in the CDC guidelines. 
 
1995 APIC guideline included more detailed discussion of alcohol-based hand rubs and supported their use in more 
clinical settings than recommended earlier. 
 
1996 HICPAC (Healthcare Infection Control Practices Advisory Committee) recommended either antimicrobial soap 
or a waterless antiseptic agent used for cleaning hands upon leaving rooms of patients with multidrug-resistant 
pathogens.  Also recommend for hand antisepsis in other clinical settings including routine patient care. 

Recently a Hand Hygiene Task Force who constantly review literature and recommendations regarding hand 
hygiene and the development of new guidelines. 

CURRENT FACTS 
 

• Surgical site Infections (SSI) is the most common source of nosocomial infections 

• Although the patient is still the No 1 source of bacterial contamination, 

• Surgeons hands are the No 2 on the list 

• Surgical glove perforation still occur in 67% of surgical procedures – predominantly involving the index 
finger of the non-dominant hand 

• More than 800 publications in human medicine has been published involving surgical hand disinfection 

• 5% Of all patients undergoing surgery develop SSI 

• 38% Of all post-op deaths are due to SSI 

• 10 – 70% of all SSI’s could have been prevented by better hand hygiene 

SKIN BACTERIA 

To understand the objectives of different approaches to hand cleaning, knowledge of normal bacterial skin flora is 
important.  Normal human skin is colonized with bacteria; different areas of the body have varied bacterial counts.  
The hands of medical personnel usually have a higher bacterial count. 
It is also found that the number of flora on one specific person is often relatively constant. 
Skin bacteria are divided in two categories: Transient and Resident. 
 
Transient flora – bacteria in the superficial layers of the skin, are more likely to be removed by routine hand washing.  
These bacteria are often acquired by healthcare workers by direct contact with patients or contact with 
contaminated objects and surfaces.  These bacteria are associated with healthcare associated infections. 
Resident flora – bacteria which are attached to deeper layers of the skin and more resistant to removal.  These 
bacteria are also less likely to cause infections. 
A water lipid layer in the superficial skin holds protective agents: amino acids and natural antimicrobial factors. 
The primary function of the skin is to reduce water loss, provide protection against abrasive action and 
microorganisms, and act as a permeability barrier to the environment. 
 
THE EFFECT OF HAND WASHING AND HAND SCRUBBING 
 
When hands are washed (ordinary washing) with a detergent, the water lipid layer is detrimentally altered.  The 
natural protection of the superficial skin is lost since amino acids and antimicrobial factors are lost. 
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When hands are washed repeatedly or excessively, the barrier of the stratum corneum is damaged due to stripping 
of the superficial cell layers and an increased transepidermal water loss is created.  This leaves the skin:  

• permeable for toxic agents and bacteria,  

• Delays the rate at which lipid layers are replenished 

• Effectively drying out the skin, resulting in microscopic dehiscence 

Scrubbing of the skin also causes small excoriations, now increasing the colonization of the skin by pathogenic 
species. 
 
THE EFFECT OF CHEMICALS ON THE SKIN DURING HAND ANTISEPSIS 
 
PLAIN SOAP 
Soaps are detergent-based available in various forms including bar soap, tissue, leaflet, and liquid preparations.  
The cleaning activity will result in removal of dirt, soil and organic substances from the skin.  Plain soaps have 
minimal or no antimicrobial activity. 
Washing with plain soap will remove loosely adherent transient flora.  Tests have shown a bacterial reduction by 
0.6 – 1.1 log 10 when washing hands for 15 seconds.  Hand washing for 30 seconds will have a reduction by 1.8 -2.8 
log10. 
Non-antimicrobial soaps may be associated with considerable skin irritation and dryness, although adding 
emollients to soap preparations may reduce dryness and irritation. 
 
CHLORHEXIDINE  

• A cationic bisbiguanide 

• The immediate antimicrobial activity occurs more slowly than that of alcohols 

• Good activity against gram-positive bacteria, and less against gram-negative bacteria and fungi 

• Not sporocidal 

• Has in vitro activity against enveloped viruses 

• Minimally affected by the presence of organic material, including blood 

• The activity can be reduced by natural soaps, inorganic anions, nonionic surfactants, hand creams  

• Has a substantial residual activity 

• Addition of low concentrations of chlorhexidine to alcohol-based preparations results in greater residual 
activity than alcohol alone. 

• Has a good safety record if used as recommended and minimal absorption occurs through the skin 

• Avoid contact with eyes and ears 

• Allergic reaction to chlorhexidine gluconate are uncommon 

• Occasional outbreaks of nosocomial infections have been traced to contaminated solutions of 
chlorhexidine 

IODINE AND IODOPHORS 

• Iodine an effective antiseptic since 1800’s 

• Causing irritation and discoloring of skin – replaced by iodophors  

• Molecules rapidly penetrate cell wall of the microorganism and inactivate cells  

• Activity can be affected by pH, temperature, exposure time, concentration and type of organic or inorganic 
compounds present e.g. alcohols and detergents 

• Bactericidal against gram-positive, gram-negative, and certain spore-forming bacterial 

• Active against mycobacteria, viruses and fungi 

• Not usually sporicidal 

• Iodophors demonstrate poor persistent activity  

• In vivo antimicrobial activity is substantially reduced in presence of organic material 

• Occasionally, iodophor antiseptics have become contaminated with gram-negative bacilli and caused 
outbreaks of infection 
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QUATERNARY AMMONIUM COMPOUNDS 

• Composed of a nitrogen atom linked directly to four alkyl groups 

• Antimicrobial activity first studied in the early 1900’s and to clean surgeons’ hans in 1935 

• Primarily bacteriostatic and fungistatic 

• Microbicidal against certain organisms in high concentrations 

• More active against gram-positive bacteria than against gram-negative bacilli 

• Have relatively weak activity against mycobacteria and fungi 

• Greater activity against lipophilic viruses 

• Adversely affected by the presence of organic material 

• Not compatible with anionic detergents 

• QAC’s are usually well tolerated 

• Several outbreaks of infection have been traced to QAC’s contaminated with gram-negative bacilli 

• A recent study of surgical intensive-care unit personnel found that cleaning hands with antimicrobial wipes 
containing QAC’s was about effective as using plain soap and water for hand washing; both were less 
effective than decontaminating hands with an alcohol-based hand rub. 

• Further studies of such products are needed to determine if newer formulations are effective in health-
care settings. 

ALCOHOLS 

• Majority of alcohol-based hand antiseptics contain either isopropanol, ethanol, n-propanol, or a 
combination of two of these 

• Activity of alcohols due to denature of proteins 

• Solutions containing 60% - 95% alcohol are most effective and higher concentrations are less potent 

• Have excellent in vitro germicidal activity against gram-positive and gram-negative bacteria, including 
multidrug-resistant pathogens 

• Certain enveloped viruses are susceptible to alcohols 

• Poor activity against bacterial spores, protozoan oocysts and certain non-enveloped viruses 

• Ethanol has a greater activity against viruses than isopropanol 

• Numerous studies done in vivo 

• Alcohols are rapidly germicidal but with no residual activity, however, regrowth of bacteria on the skin 
occurs slowly after use 

• Addition of chlorhexidine, QAC’s, octenidine, or triclosan to alcohol-based solutions can result in persistent 
activity 

• Not appropriate for use when hands are visibly dirty or contaminated with organic material 

• When relatively small amounts of proteinaceous material e.g. blood, are present, ethanol and isopropanol 
may reduce viable bacterial counts on hands more than plain soap or antimicrobial soap. 

• Alcohol-based products are more effective for standard handwashing or hand antisepsis than soap or 
antimicrobial soaps. 

• Activity affected by type of alcohol used, concentration, contact time, volume used, whether hands are wet 
when alcohol is applied 

• Can cause drying of skin unless emollients are added 

• Will burn broken skin 

• Allergic contact dermatitis occurs rarely 

• Alcohols are flammable – store away from high temperatures or flames 
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THE FIRST STEP IN CHANGING 

Hand washing with a neutral pH balanced soap: 

• At the start/end of your shift 

• When hands are visibly dirty visibly soiled with blood or other body fluids 

• If exposure to potential spore-forming pathogens is strongly suspected 

• Before and after breaks 

• After using the toilet 

• Before handling medication or preparing food 

• Do NOT wash hands between surgeries 

• Perform a 1 minute hand wash for surgery 

• Perform a 30 sec hand wash for everything else 

• Clean dirty nails under running water with a nail pick 

• Dry hands by dabbing with tissue paper – no need for using a sterile towel if alcohol rub is to be used 

Disadvantages of hand washing: 

• Increases preparation time and cost 

• Increase the carbon footprint 

• Use up to 20L of water per wash 

• Faucets of taps are common sources of Pseudomonas spp. And gram-negative bacteria with a risk of 
recontamination during wash 

• Very hot water removes more protective fatty acids 

Alcohol hand rub: 

• Before and after touching a patient 

• Before clean/aseptic procedures 

• After contact with body fluids or excretions, mucous membranes, non-intact skin or wound dressings 

• If moving from a contaminated body site to another body site of the same patient 

• After touching the patient surroundings e.g. drip/pump 

• Use on clean hands – no visible dirt 

• Cover all parts of skin to be disinfected – just hands for general clinic work, hands and forearms for surgical 
procedures 

• Rub skin in sequence until dry; do not wait for alcohol to dry on skin 

• Choose an alcohol product with at least 60% - 95% alcohol 

• Choose an alcohol product with emollients 

• Alcohol dispensers should be available at the point of care or carry a bottle in your pocket 

• Hands and arms can feel sticky after a few applications of alcohol rub; recommended that skin is rinsed off 
after about 5 – 10 applications 

• Can be used when water is contaminated or scarce  

• Apply alcohol rub on dry skin 

• If skin reaction occurs, it is usually the products in the alcohol that cause the reaction.  Try various alcohol 
products until you find the suitable one 

WHAT WE SHOULD LEAVE BEHIND and WHAT SHOULD WE CHANGE  

• No more using of abrasive items to wash hands with e.g. nailbrushes, sponges,  

• No more extensive long scrubbing or washing times 
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• No more medicated detergent soaps for scrubbing or washing 

• Follow the guidelines of the WHO and change when need to 

Look at some highlighted lines in some articles important on these         

 

•  

 

Equine Veterinary Education; Equine vet. Educ. (2016): Review article on  

The World Health Organization’s Clean Hands Save Lives:  A concept applicable to equine medicine as Clean Hands 
Save Horses (D. Verwilghen) 
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 A demonstration will be performed for the participants to see how to perform the recommended hand wash and 
hand rub.  These techniques are also available on the internet on the World Health Organizations website.  All of 
the information for this talk was collected from the World Health Organization as well as various articles read.   
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WILDLIFE TRAFFICKING: A BRUTAL TRADE 
Karen Trendler 

Wildlife Trade and Trafficking Portfolio. 
National Council of SPCAs NSPCA 

P.O Box 1320, Alberton, South Africa, 1450 
wild6@nspca.co.za 

Tel+27 11 907 3590\1\2\3 Fax+27 11 907 4013 
 
CONTENT 
 
Wildlife poaching and trafficking, the illegal killing, capture and trade in wildlife and wildlife parts, poses one of the 
biggest threats to biodiversity conservation and is the fastest growing crime, fourth only in size and seriousness to 
drugs, weapons and human trafficking with an estimated annual global value of $10 billion. Wildlife trafficking is 
transnational and driven by large, international, sophisticated organised crime syndicates. This is exploitation of 
wildlife on an ‘’industrialized’’ level.   
 
The threat to biodiversity and environmental degradation caused by wildlife trafficking are not the only concerns. 
Wildlife crime has serious negative socio-economic impacts with high levels of violence, criminality and recognised 
threats to national security and peace to the extent that the United Nations UN and national security agencies have 
become increasingly concerned about and involved in fighting wildlife crime.   
 
The impact on communities surrounding conservation areas, the death rate and danger to rangers and anti-
poaching personnel is significant. Reserve managers, lodge owners, volunteers and rescue staff are also at risk and 
subject to violence and intimidation. The growing militarization of anti-poaching efforts is a highly contested and 
controversial aspect. Poachers may be seen as ‘Robin Hoods’. Community members are sometimes bought into 
poaching through threats of violence to families and communities intimidated into supporting syndicates.   
 
Wildlife poaching and trafficking is not just about subsistence \ poverty issue. Poverty does contribute but the 
poacher on the ground is seen as ‘’cannon fodder and disposable” the higher up the illicit trade chain one goes, the 
greater the wealth and power. Wildlife crime is serious crime - transnational organised crime with wide reaching 
impacts, undermining civil and economic development.  
 
Organised crime thrives with poor governance and corruption, facilitated by wide scale globalisation and the world-
wide web make it increasingly easy to communicate’, market and move product around the globe and links to 
money laundering. Organised crime legislation is increasingly being used to bring down everyone in the syndicate. 
 
The links between wildlife trafficking and terrorism is a hotly contested issue with equally as many claims that there 
are proven links to those saying there are no links.  
 
Criminal syndicates are fluid, dynamic and sophisticated, adapting rapidly staying ahead constantly ahead of law 
enforcement.  The syndicates generally have between five and seven levels. The lowest are the ‘poachers’ on the 
ground, with organisers, couriers, transporters, overseas couriers, syndicate bosses and ‘king pins’. For example, 
rhino horn poached in Kruger Park may take as little as 6 -8 hours from time of poaching to hand – over to the 
courier who takes it out of the country at Oliver Tambo airport. Diplomats are involved and trade agreements and 
politics influence political will (or lack thereof).  
 
Syndicates are not only well organised but there is increasing overlap and co-operation between syndicates that 
maximise opportunities. Asian crime syndicates are relatively hierarchal, closed and with set structures, whereas 
some African crime syndicates have more flattened and flexible structure and the overlap proves effective. 
Organised wildlife crime is a highly profitable and effective business model, equipped to move and exploit multiple 
commodities. It is not uncommon for wildlife seizures to contain multiple species and \or product e.g. there are 
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strong links between abalone and the donkey skin trade. These same syndicates may deal in weapons, wildlife, 
drugs and even humans. The networks are there, they just plug in the commodity, developing and promoting new 
markets, products and uses. Wildlife is seen as low risk for high reward.  
 
Contrary to popular belief that trafficking and demand are linked to long standing cultural and traditional uses, the 
TCM (Traditional Chines medicine) and other cultural demands, are a vet small portion of the demand. Luxury items, 
jewellery, hangover cures, good luck talismans, social status, exotic pets, parts and meat are growing components 
of the demand and with ‘rarity’ contributing to value. The rarer the animal, the higher the value and in some cases, 
the push to extinction increases profitability and is part of the business model. Poor health care in some countries 
contributes to demand. Cancer occurrence in Vietnam has increased in the past decade, oncology care and 
standards haven’t and the demand for rhino horn as a cancer cure is growing. The demand for tiger bones and parts 
has pushed tiger populations to a conservation crisis, increasing the demand for lion bone as a substitute.  A growing 
economy with more disposable income available has contributed to a growth in demand for luxury products.  The 
exotic pet trade in Europe, USA and UAE have contributed to the illegal exotic pet market (and includes everything 
from frogs and lizards to chimps and cheetah).   
 
Dealing with it has the challenges of working across international territories borders, different law enforcement 
agencies and legislation.   
 
Wildlife crime is serious crime and currently under reported and law enforcement agencies and investigation have 
a difficult time keeping up with the syndicates that appear to be a few steps ahead at all times and constantly 
adapting their methods. Insider involvement an ongoing problem.  
 
SO WHY IS THE NSPCA PRESENTING ON WILDLIFE TRAFFICKING AND WHY AT A VETERINARY CONGRESS?  
 
Wildlife trafficking is one of the most brutal illicit trade chains with significant cruelty and welfare issues at every 
step along the illicit trade chain. The animals that die or a killed early in the process are sadly, the luckier ones.  
Unlike to drug and weapons trade, where the most damage is caused at the end user level, and there is an element 
of choice ; with wildlife trafficking the damage occurs mainly at the source and there is no choice for the animals 
involved.  
 
South Africa is one of the main hubs of both legal trade and illegal trafficking of both live animals and parts products 
globally. There are strong links between organised crime, wildlife trafficking and abusive animal practices e.g. dog 
fighting, taxi dog hunts, bush-meat and donkey skin trade. There is a highly commercialised wildlife industry in 
South Africa and sadly there of grey, murky areas of overlap between the legal trade and illegal trafficking with 
corruption and involvement in illegal activities at all levels from conservation officers, to anti –poaching personnel, 
rangers and capture operators (even the past Minister of State Security has been implicated in rhino poaching 
activities.)   Loopholes within CITES processes may facilitate the overlap between legal and illegal e.g. CITES 
Appendix 2 listed species require only a CITES export permit from country of origin; a CITES import permit is not 
required and destination country and thus a product with legal beginnings may disappear into a web if illegal trade.  
 
The challenges of dealing with wildlife crime requires a focused, multi-agency \ multi- pronged approach is required, 
the NSPCA has established a specialised Wildlife Trade and Trafficking portfolio.     
 
One of the aims of the Wildlife Trade and Trafficking portfolio is to facilitate successful prosecutions by adding of 
cruelty charges in terms of the Animals Protection Act 71 \1962 to the charge sheets in poaching and wildlife 
trafficking cases. This not only increases sentencing, provided additional and alternative charges, conviction results 
on a criminal record. Furthermore prosecuting for cruelty, sets legal precedents and establishes wildlife crime as 
not only a serious crime but has links to other types of criminality and violence. There have been some successful 
cruelty prosecutions added to poaching cases; and pending cruelty cases on other trade and trafficking activities.  
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The levels of cruelty and suffering associated with poaching are significant. Research shows that ongoing 
involvement in violent crime desensitises the perpetrator and that violence and cruelty increase.  The need to avoid 
detection and get in and out as fast as possible with the ‘product’ also contributes to increased cruelty e.g. gun 
shots are loud and sound carries easily in the bush. Poachers have adapted by using silencers that reduce sound 
but also accuracy of weapon; the use of immobilising drugs, hacking ham strings and spinal cord to immobilise are 
extremely cruel resulting in intense and prolonged suffering.  
 
The move from just “attacking” the animal to armed confrontation with rangers and anti-poaching officers to 
targeting reserve managers and staff, care staff at rescue facilities. Vehicle hijacking, cell phone and weapons theft 
in urban areas are directly linked to wildlife trade and trafficking providing the tools needed. Couriers and 
syndicates members live and operate in urban areas.   
 
The vicious cycle of violence and militarisation of addressing in wildlife crime and the need to move from wildlife 
trafficking as a conservation issue to a law enforcement and state security concern is are critical (and controversial) 
components.  
 
Wildlife crime affects us all.  
 
WHY A PAPER ON WILDLIFE CRIME AT A VETERINARY CONGRESS?  
 
Mortalities are high throughout the trade chain.  The animals that survive through any of the part of the trade chain 
are subject to stress, injuries and maiming.  The trade if brutal, covert and the manner and conditions under which 
animals are handled and managed are focused on profit. Disease risks and casualties are high.  
 
There is an alarming lack of facilities, rescue operations, protocols, networks, expertise and experience globally for 
the management and handling of seized live specimens. This is further complicated and delayed by international 
borders, enforcement and investigations.  CITES  
(The Convention on the International Trade in Endangered Species) has only recently started recognising the need 
for a more professional, organised and formal approach to what happens to seized and confiscated animals and 
the casualties of wildlife crime.  Non-CITES listed species are afforded even less concern and attention.   
 
With the explosive growth in wildlife trafficking, seizures and confiscations are increasing in the absence of 
adequate facilities, resources and protocols.  As the impact of wildlife trafficking and poaching increases, the 
potential loss to wild populations increases - and the value of individual animals as part of the overall populations 
increases proportionately. As population numbers drop, the value and role of each individual with that population 
increases.  
 
Rescue and rehabilitation is resource demanding and unless managed responsibly and with the relevant input of a 
range of different expertise, carries serious risks of disease transfer, further suffering and disturbance to local 
populations.  Return to source country has its own range of legal, ethical, conservation and welfare implications. 
Thus the release of confiscated animals has significant challenges, the placement in bona-fide conservation 
programs and the uptake into ‘sanctuaries’ has limitations.  With the increasing numbers of seized animals, the 
sustainability of sanctuaries and rescue facilities becomes increasingly unsustainable.  
 
The risks of seized specimens going back into the trade chain is a further risk and may perpetuate the problems, 
demand and illegal activities. Not all of the sanctuaries and rescue centres are credible and too many have been 
implicated in the laundering of confiscated animals back into the ‘business’.   
 
Veterinary, welfare and rehabilitation expertise and input is required at all level - from seizure to evaluation, 
stabilisation, euthanasia, treatment, husbandry, biosecurity, disease monitoring and pre-release health checks, 
rehabilitation, release and post release monitoring. Veterinary input is critical and much more is needed to address 
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the challenges of managing confiscated animals (especially as these animals are severely compromised and the long 
term welfare and conservation implications considerable.  
 
In 2018, there was a very large seizure of thousands of tortoises from an illegal trader in Mauritius. The tortoises 
were seized from a house with wall to wall tortoises being held in appalling conditions.  In spite of best rescue 
intentions, a few weeks after the initial rescue, the majority of the tortoises had to be euthanased when disease 
broke out.  The lack of suitable facilities, stabilisation and biosecurity contributed to the unnecessary loss of  
 
Veterinarians play a critical role (and need to play an increasing role) in the forensics and investigation processes. 
There is valuable evidence and information to be gained from the health status and condition of not only the seized 
animals but of the carcasses and casualties. 
Veterinary input contributes to reduction of collateral losses e.g. poaching orphans and survivors.  
 
South African veterinarians have been involved in some ground breaking work on wildlife crime casualties and 
confiscations including the treatment and rehabilitation of defaced rhino and the stabilisation and treatment of 
pangolin.  Much more input is needed.  
 
Increasingly dogs, horses and even giant rats are being used in combatting wildlife poaching and trafficking with 
success but this too brings its own welfare are implications and the need for veterinary input.  The working 
conditions are tough and challenging and a special approached on both the veterinary and welfare side is required.  
 
CONCLUSIONS 
 
Wildlife crime is serious crime, threatening biodiversity, national security and with high levels of criminality and 
violence, thriving under corruption and poor governance, reaching across the globe fuelled by greed and driven by 
highly organised criminal syndicates and networks. Wildlife crime is the fourth fastest growing crime and impacts 
on every one of us regardless of whether we are interested in wildlife, involved in welfare or concerned about 
communities.  
 
Addressing wildlife crime is not just about law enforcement; the casualties and the survivors of the illicit trade chain 
need a concerted, combined and co-operative approach by welfare organisations, veterinarians, conservationists 
and rescue and rehabilitation practitioners. As wildlife crime grows, increasing numbers of wildlife are 
compromised, population numbers decrease and the value of each and every animal, becomes increasingly 
important to the overall effort.  
 
Development and implementation of welfare, veterinary, rehabilitation and conservation based ethical protocols 
and practices are needed and can play a role on countering the impacts of wildlife crime. 
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PROTECTING SOUTH AFRICAN EMPLOYERS 
TJ van der Merwe 

 
Protecting South African employers since 1990 - As labour relations experts, Cofesa handles all labour related cases 
and assist companies to comply fully with the Labour Relations Act. It is a well-known fact that there are thousands 
of employers who lose court cases due to non-compliance. Through our well-established, nationwide appraiser 
network, Cofesa serves clients nationwide through offering quick turnaround time and efficient service. 
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DISASTERS: HAVE VETERINARIANS A ROLE TO PLAY? 
Colonel (Dr) Paul van der Merwe BVSc; BVSc (Hons); MMedVet (Fer) 

Director Animal Health 
SA National Defence Force 

Chairperson: SAVA One Health/Disaster Management Committee 
 
Notwithstanding all the preparations in the prelude to a disaster, disasters are still characterised by panic and chaos. 
The main focus of all relief efforts are normally focussed on humanitarian relief and the rebuilding of infrastructure, 
often temporary in nature, to re-establish services to the benefit of affected people, to restore security, to ensure 
their health and to return the situation to normal as soon as possible. 
The success of such efforts is mainly dependant on the level of preparedness to manage a particular disaster. During 
a disaster, there is no time to reflect on and discuss actions to be taken. Contingency plans thus need to be in place 
detailing what actions are to be taken for various types of disasters. These plans, however, need to be tailored to 
address the specific type of disasters that can be experienced in a specific community.   
 
DISASTERS 
 
In order to assess the role a veterinarian could and/or should play in a disaster, it is of importance to understand 
what a disaster is, what types of disasters can be expected within a community and how disasters should be 
managed. 
There is a myriad of definitions for a disaster.  
 
The World Health Organisation definition states that disasters are events that occur when significant numbers of 
people are exposed to extreme events, to which they are vulnerable, with resulting injury and loss of life, often 
combined with damage to property and livelihoods. 
 
Within the South African context it would be best to look at the definition as utilised in the Disaster Management 
Act, Act 57 of 2002:  
 
“Disaster means a progressive or sudden, widespread or localised, natural or human-caused occurrence which: 

• causes or threatens to cause: 
o death, injury or disease; 
o damage to property, infrastructure or the environment; or 
o disruption of the life of a community; and 

• is of a magnitude that exceeds the ability of those affected by the disaster to cope with its effects 
using only  their resources.” 

 
It is thus clear that during a disaster the elements that need to be addressed are: 

• health and security; 

• protecting of property;  

• maintenance and repair to infrastructure and environmental management; and 

•  the re-establishment of social systems.  
 
Disasters are either natural, such as droughts, epidemics and floods, or manmade such as explosions and or 
infrastructure failure. For contingency planning, it is of importance to look at the aetiology of a disaster and to focus 
plans accordingly.  Plans should be drafted for the most probable aetiologies that might occur within a community 
and should assess the community’s capabilities to manage those disasters. 
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DISASTER MANAGEMENT 
 
Disaster management is a continuous and integrated multi-sectoral, multi-disciplinary process of planning and 
implementation of measures aimed at: 

• preventing or reducing the risk of disasters; 

• mitigating the severity or consequences of disasters; 

• emergency preparedness; 

• rapid and effective response to disasters; and 

• post-disaster recovery and rehabilitation.” 
 
Disasters management should be involving state, non-governmental and private institutions and, in the case of 
health maintenance, medical, medical related, veterinary, environmental health and all other health-related 
disciplines.  
 
The Disaster Management Act, Act 57 of 2002, makes provision for Disaster Management at every level of 
Government, from national to municipal. An Inter-Governmental Committee on Disaster Management is the 
highest Disaster Management organ of the state. The Committee is advised by a National Disaster Management 
Advisory Forum consisting of disaster management experts from government, non-governmental and private 
organisations/individuals. The nerve centre for Disaster Management is the National Disaster Management Centre 
based in Pretoria. At every further level of government, provincial and municipal, a Disaster Management Centre 
should be established, supported by a Disaster Management Advisory Forum.        
 
 
The centres are to do the necessary contingency planning for disasters, to coordinate relief efforts during disasters 
and to manage post-disaster rehabilitation. These centres should be staffed by multi-sectoral, multi-disciplinary 
groupings. Are veterinarians or veterinary organisations involved in these centres and if so, do they represent all 
the sectors of veterinary services? 
 
THE ROLE OF VETERINARIANS 
 
The Veterinary Strategy of South Africa 2016 to 2026 defines veterinary services as: 
 

“Veterinary services means a South African governmental and/or non-governmental organisations including 
individuals who implement animal health, food security and safety, welfare  measures  and other standards 
and  recommendations on  the animal and aquaculture value chain (farming, slaughtering/harvesting, 
processing).” 

 
Whereas the Credo of the SA Veterinary Association states that: 
 

“To honour our profession and its Code of Ethics 
To maintain and uphold high professional and scientific standards 
To use our professional knowledge, skill and resources to protect and promote the health and welfare of 
animals and humans 
To further the status and image of the veterinarian and to foster and enrich veterinary science 
To promote the interests of our Association and the fellowship amongst its members” 

  
From the above it can be concluded that veterinarians are responsible for: 

• the health of animals; 

• the welfare of animals; 

• Safety and Security of food from animal origin; and 

• Standards and recommendations on the animal value chain. 
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Although animals per se are not mentioned in the definition of a disaster, the plight of animals should not be 
forgotten. Animals may die, injure themselves or suffer from disease and transmit zoonotic diseases. Their 
infrastructure and environment might be destroyed and their lives disrupted, but more importantly, the influence 
of animals on the community must be borne in mind. The influence could be from a health perspective as zoonotic 
diseases may thrive in disaster situations; or from a public health perspective with rotten carcasses contaminating 
the environment; or from a social perspective whereby animals might be the source of income or food, but also the 
companion of humans playing a major effect on the mental state of human beings. 
 
The above responsibilities should thus be appreciated in detail, planned for and acted upon in every phase of 
Disaster Management. Some actions, for instance, that should be considered in the planning/prevention phase are: 

• An assessment of what type of disasters might be experienced in my community; 

• What should the veterinarian’s actions be in case of such a disaster happening in terms of: 

o the health of animals; 
o the welfare of animals; 
o Safety and Security of food from animal origin; and 
o Standards and recommendations on the animal value chain. 

• Are there some preventative actions such as vaccinations that can be done? 

• Are the necessary treatment protocols in place? 

• Are animals identifiable? 

• What are the resources, physical as well as human, available? 

• Is there a proper communication network in place? 

• How are we going to ensure the animal’s welfare? 

• How are we going to manage public health threats? 

• How are we going to ensure food security? and 

• How can we support the wider health support efforts? 

Disaster mitigation refers to measures that can be taken to minimise the destructive and disruptive effects and 
hazards, and thus lessen the scale of a possible disaster. Once we have identified the possible disasters that can 
affect our community, are there actions that we as veterinarians can take to minimise the destructive and disruptive 
effects of these disasters?  Can we look after the plight of the animals in order for the members of the community 
to focus on their basic human needs? Can the community trust veterinarians to look after the health and welfare 
of their animals and pets? What actions are veterinarians taking pre-disaster to win the confidence of the 
community? 
 
Preparedness measures such as the maintenance of inventories of resources and the training of personnel to 
manage disasters are essential components. Are veterinarians included in the local disaster management centres? 
Is the community educated on a regular basis as to primary animal health, preventive measures, zoonotic diseases 
and public health concerns? 
 
If a disaster occurs the response and relief should take place immediately. Everybody should know what they are 
supposed to do through regular exercises and there should not be any delays in rendering services during the 
disaster. 
 
Interventions are also necessary after a disaster to restore human and animal health, human security and social 
networks. This is often the most difficult time for victims especially as to their psychological well-being. 
Veterinarians are responsible for restoring the health of pets and livestock, to reconcile families with loved pets 
and with the bereavement of families that have lost pets. Veterinarians have a major role in the rehabilitation of 
public health and to restore food safety practises of food from animal origin. 
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However, veterinarians do possess certain critical skills that can be employed during disasters not only to look after 
the plight of animals but have a direct bearing on the emergency needs of humans. The basic principles followed 
during advanced life support of humans are to ensure that the airway is patent, the patient is breathing, circulation, 
to administer supportive drugs, to manage pain and to prevent further exposure. Veterinarians insert endotracheal 
tubes on a daily basis, they do know the principles of maintenance of breathing, they can insert drips to maintain 
circulation and work out flowrates, they can stem bleeding and do surgical interventions if needed, they know basic 
pharmacology especially as to pain management and they can prevent unnecessary exposure. Veterinarians can 
thus, beyond the plight of animals, play a major role in support of our fellow colleagues in the health sector. 
 
CONCLUSION 
 
Veterinarians must get involved in Disaster Management within their local communities as they play a cardinal role 
in not only the health and welfare of animals but the health and welfare of the total community as they will protect 
the health and safety of the community and ensure the continuance of healthy and wholesome food of animal 
origin for the community. Disaster Management is not only the domain of the human health sector but can only be 
managed following One Health principles. 
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BACTERIAL DISEASES OF THE LVIER AND GALLBLADDER IN DOGS AND CATS 
Elize Verwey BSc, BVSc 

Tygerberg Animal Hospital, Cape Town, South Africa 

Email: elize.verwey@tah.co.za 

 

INTRODUCTION 

Bacterial infections contribute to various canine and feline hepatobiliary diseases. Yet, there is a paucity of data 

currently available regarding certain aspects of these diseases, such as the pathogenesis of bacterial cholecystitis, 

the etiopathogenesis of canine bacterial cholangitis, and the clinical implications and prevalence of bactibilia in 

dogs and cats.1 There are limited reports available on canine hepatobiliary infections, especially cholangitis where 

the diagnosis and treatment of this disease in dogs is not as well documented as in cats.2 Feline bacterial 

hepatobiliary infections are more frequently recognised, however despite this bile cytology, bacterial culture and 

long-term outcome of these infections have been infrequently reported.3 Hepatobiliary bacterial diseases are also 

frequently confused with other intra-abdominal disorders as their progression, clinical signs and biochemical 

abnormalities can be similar.4 Thus, making an accurate diagnosis of bacterial hepatobiliary disease can be 

challenging to veterinary practitioners. 

Bacterial hepatobiliary infections usually occur as a result of ascending infections via the bile duct from the 

duodenum or via the portal vein which is described as hepatobiliary-enteric circulation.5,6 Systemic bacteria can 

also gain entry to the liver via the hepatic artery, as is seen in leptospirosis infections. Gram positive, Gram negative 

and anaerobic bacteria have been reported to play a role in bacterial hepatobiliary diseases. These bacteria can 

cause diseases when the liver or gallbladder is overwhelmed by bacteria or the hepatobiliary system suffers a major 

insult which results in its defence mechanisms becoming overwhelmed. Feline neutrophilic 

cholangitis/cholangiohepatitis, canine cholangitis/cholangiohepatitis, hepatic abscesses, cholecystitis and 

leptospirosis are the most common bacterial diseases of the liver and gallbladder. 

FELINE NEUTROPHILIC CHOLANGITIS  

The World Small Animal Veterinary Association standardization committee recognizes three categories of feline 

cholangitis based on variations in bile duct inflammation (cholangitis) - neutrophilic, lymphocytic and chronic 

cholangitis.7,8 The most common form of cholangitis in cats is neutrophilic cholangitis, which can be either an acute 

or chronic phenomenon.3,7,9 Neutrophilic cholangitis usually arises secondary to bacterial infection from 

ascending infections from the duodenum.3,7 There have been reports of protozoal infections such as 

Toxoplasmosis causing neutrophilic cholangitis.3 It is suspected that lymphocytic cholangitis is an immune-

mediated process and that liver fluke infection can cause chronic cholangitis.3 Cholangitis is used rather than  

cholangiohepatitis when describing these conditions as hepatic parenchymal involvement is not a consistent 

feature, and if the hepatic parenchyma is involved it is usually aa an extension of primary cholangitis.3  

Pancreatitis or inflammatory bowel disease (IBD) or both are common comorbidities in neutrophilic cholangitis and 

may increase the risk of neutrophilic cholangitis due to bacterial infection.3,7 In cats, the common bile duct and 

pancreatic duct enter the duodenum together at a single orifice, the major duodenal papilla,7 which predisposes 

this species more so than dogs to ascending infection resulting in both cholangitis and pancreatitis. Pancreatitis and 

IBD can also occur secondary to neutrophilic cholangitis.7,9  

Neutrophilic cholangitis is a significant cause of hepatic disease in cats and is characterised by neutrophilic 

inflammation of the biliary tract.10 There is no specific age, breed, or sex predispositions for feline neutrophilic 

cholangitis.7,11 A history of being ill for 2 weeks or less is typical.3,7 Clinical signs in these cats include lethargy, 

inappetence, anorexia, vomiting, diarrhoea or recent weight loss.7,11 Clinical examination findings reported are 
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not always present in these cases and include dehydration, icterus, pyrexia, cranial abdominal pain, ptyalism, and 

hepatomegaly.3,7,11 

Laboratory findings can be variable in cats with neutrophilic cholangitis.7,12 More than half of the cats with this 

disease will have normal complete blood counts (CBCs).12 Some cats may have leucocytosis, a left shift neutrophilia 

and anaemia.12 Serum liver enzymes activities may be normal even in severe cases of neutrophilic cholangitis.7,11 

Aspartate transaminase (AST) activity increases have been reported in 98% of cats in some studies. Increases in 

alanine aminotransferase (ALT), alkaline phosphatase (ALP) and gamma-glutamyl transferase (GGT) activities are 

possible.12 Cats with neutrophilic cholangitis have higher neutrophil counts, higher ALT activities and higher total 

bilirubin concentrations when compared to cats with lymphocytic cholangitis.7 Other laboratory abnormalities can 

occur secondary to vomiting, dehydration, diarrhoea and inappetence. These abnormalities include fluid responsive 

(prerenal) azotaemia, hypokalaemia and hyponatremia.7 In cats suffering from neutrophilic cholangitis coagulation 

times may be prolonged in some cases. Coagulation testing is therefore recommend prior to procedures like liver 

biopsies where bleeding may occur.7 Cats with neutrophilic cholangitis and concurrent pancreatitis or IBD may also 

have hypocobalaminaemia.7,13 

Cats with neutrophilic cholangitis may or may not have diagnostic imaging abnormalities.7 Mild hepatomegaly or 

cholecystoliths can be seen on abdominal radiographs.7,14 Abdominal ultrasound may reveal hepatomegaly with 

a mixed echogenic or hyperechoic liver parenchyma, gallbladder distention, cholelithiasis, biliary sludge and a 

thickened gallbladder wall. A recent study has demonstrated that neutrophilic cholangitis and lymphocytic 

cholangitis have no significant ultrasonographic changes between them.15 Ultrasonographic evidence of 

pancreatitis, intestinal inflammation or lymphadenopathy may also be seen on abdominal ultrasound.7,11,14,16 

Aerobic and anaerobic bacterial culture should be performed on bile or liver tissue samples from affected cats.7 

Bile samples are more likely than liver samples to have positive bacterial culture results.7 Bacteria commonly 

isolated from cats with neutrophilic cholangitis include E. coli, Enterococcus spp., Streptococcus spp. and 

Clostridium spp. Neutrophilic inflammation may be found on cytological evaluation of fine-needle liver aspirates. 

However, this neutrophilic inflammation is nonspecific and the bacteria which resulted in neutrophilic cholangitis 

are rarely seen.7 In order to make a definitive diagnosis liver histopathology is needed.7 Liver biopsies should be 

obtained from multiple sites or at least from three or more liver lobes as the degree of inflammation can vary 

between different parts of the liver in individual cats.11 In certain cases, where patients might not be stable enough 

to undergo a liver biopsy, a presumptive diagnosis of neutrophilic cholangitis may be made based on biochemical, 

bile cytology and bacterial culture results.7 

Treatment recommendations are the same for both acute and chronic forms of the disease.7 Acute neutrophilic 

cholangitis can be resolved with the correct therapy. However, it can recur if antibiotics are stopped prematurely.16 

The most important aspects in the treatment of neutrophilic cholangitis are antibiotics and supportive care.7 

Antibiotic selection is ideally based on the results of bacterial culture and sensitivity testing and should be continued 

for at least 4 – 6 weeks.7 Longer antibiotic therapy may be warranted in cases where severe infections are present 

or where predisposing factors remain present.3 Supportive care consists of correcting fluid imbalances, electrolyte 

abnormalities, hypocobalaminaemia and vitamin K deficiency which can occur secondary to neutrophilic 

cholangitis.7 Other drugs of benefit include S-adenosylmethionine, Silybin, and Ursodeoxycholic acid.7  

The prognosis is good if the patient is correctly diagnosed early on in the course of the disease and if the correct 

treatment is administered.16 However, the prognosis of these patients suffering from concurrent pancreatitis 

and/or IBD is poorer than those suffering from neutrophilic cholangitis alone.16 Therefore, following the 

appropriate and sufficient diagnostic steps in the work-up of a cat with inflammatory liver disease is critical for 

therapeutic success.16 
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CANINE CHOLANGITIS 

Cholangitis in dogs seems to occur more frequently than once thought.17 Yet, cholangitis is still incompletely 

understood.17 Cholangitis is used rather than  cholangiohepatitis when describing these conditions as hepatic 

parenchymal involvement is not a consistent feature, and if the hepatic parenchyma is involved it is usually aa an 

extension of primary cholangitis.3,17 Cholangitis is present when an inflammatory infiltrate is present in the bile 

duct epithelium or in the bile duct lumen in the portal region of the liver.17 Cholangiohepatitis is present when 

changes consistent with cholangitis, extend into the adjacent periportal region.17 Canine cholangitis is most 

commonly detected in middle-aged, medium-sized dogs with no specific breed predominance found.17 

Neutrophilic cholangitis, destructive cholangitis and lymphocytic cholangitis are the three types of cholangitis that 

have been described in the literature in dogs.18 Very few case reports of destructive cholangitis exist, with even 

fewer reports of lymphocytic cholangitis.  

Neutrophilic cholangitis is the most commonly reported form of cholangitis in dogs.17 In most cases bacteria such 

as E. coli, Klebsiella spp., Proteus mirabilis, Streptococcus spp., and Clostridium spp. were isolated.6,18,19 There 

are two main routes by which bacteria can gain access to the biliary tract, either by ascending infection from the 

gastrointestinal tract or through haematogenous spread via the portal vein.5,6,20 Cholecystitis and biliary tract 

obstruction are frequently present in dogs suffering from neutrophilic cholangitis.17 It has been suggested that 

there may be an association between neutrophilic bacterial cholangitis and gallbladder disease such as bacterial 

cholecystitis.17 

Histopathological analysis of destructive cholangitis demonstrates a loss of bile ducts within the portal areas of the 

liver.18,21 Other changes such as cholestasis, portal inflammation and fibrosis can also be present.18,21 

Destructive cholangitis is very rarely reported and the etiology of this disease is unknown. It is speculated that 

destructive cholangitis can be as a result of an idiosyncratic drug toxicity. Other toxic insults, bacterial and viral 

infections can also result in destructive cholangitis.18  

The clinical signs in dogs with neutrophilic cholangitis are similar to those reported for cats with neutrophilic 

cholangitis. Clinical signs seen in affected dogs include inappetence, vomiting, diarrhoea and acholic feces.17,18,21 

Similar clinical signs are seen in dogs diagnosed with destructive cholangitis. Physical examination findings can 

include pyrexia, mental dullness, icterus, abdominal pain, hepatomegaly and ascites.17 Pyrexia has been reported 

to be present in almost half of the dogs suffering from neutrophilic cholangitis.6,18,19  

Laboratory abnormalities include a neutrophilia with or without a left shift in neutrophilic cholangitis.18 In both 

neutrophilic and destructive cholangitis increased serum liver enzymes concentrations, hyperbilirubinaemia and 

hypercholesterolaemia can be present.18 Abdominal ultrasound may be unremarkable, showing only mild dilation 

of intrahepatic bile ducts in destructive cholangitis.18,21 Abdominal ultrasound abnormalities are usually present 

in neutrophilic cholangitis and can include hyperechoic hepatic parenchyma, increase in gallbladder wall thickness 

and echogenicity.17,18,22 Ascites as well as pancreatic and gastrointestinal abnormalities are often also seen in 

dogs with neutrophilic cholangitis.17 Bile and liver aerobic and anaerobic bacterial culture should be performed, 

ideally before antibiotic therapy is started.18 Liver and bile culture isolates can sometimes differ in the same dog 

with neutrophilic cholangitis.17 A definitive diagnosis of canine cholangitis is made by liver biopsy, with samples 

collected from 3 or more liver lobes.18 

Treatment of destructive cholangitis should include discontinuation of any medications that could potentially have 

trigged the destructive cholangitis.18 Corticosteroids and Ursodeoxycholic acid have been used for their 

immunosuppressive and choleretic effects respectively, but how effective this treatment is has not been well 

documented.18 Treatment of neutrophilic cholangitis includes antibiotics selected based on bacterial culture 

isolates and susceptibility results.18 Antibiotics should be continued for 8 to 12 weeks to completely eliminate bile 

infections.18 It is important to note that clinical improvement precedes eradication of bacteria.6,18  
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The prognosis of destructive cholangitis is poor.18  The prognosis is good in most cases of neutrophilic cholangitis, 

however dogs with concurrent disease and dogs that are older than 13 years of age may have a worse prognosis.18 

HEPATIC ABSCESSES 

Hepatic abscesses are uncommon in dogs and cats.23,24 The clinical signs are typically non-specific and can be 

attributed to sepsis, inflammation, and hepatic dysfunction.18,23 Canine patients are often febrile,23 however in 

cats hypothermia is a more common finding.25 Dogs with hepatic abscess may have a history of failure to respond 

to antibiotics or improvement that relapsed when antibiotic therapy is stopped. Hepatomegaly may be felt on 

abdominal palpation and patients may show signs of abdominal pain.23  

Clinical signs and clinicopathologic abnormalities are consistent with an inflammatory hepatic disease.18,26 

Neutrophilia with a left shift, thrombocytopenia, hypoalbuminemia, and increased serum liver enzyme 

concentrations are common laboratory abnormalities.23,26  Yet, ALT concentrations may be within normal limits 

and elevated liver enzyme concentrations are a less-consistent finding in cats.18 Hypoglycaemia, if a patient is 

septic, and hyperglobulinaemia may also be present.18 

Abdominal ultrasound is the diagnostic imaging modality of choice to assess the liver for the presence and exact 

location of a hepatic abscess,24 with abdominal radiography often being unrewarding.23 Liver abscesses are mainly 

poorly echogenic lesions on ultrasound evaluation, often with a central cavitation.27 The shape of the these 

abscesses can range from round to oval or irregular.27 An abdominal effusion, regional lymphadenopathy and 

hyperechoic perihepatic fat may sometimes be seen on abdominal ultrasound in patients with hepatic abscesses.27 

If gas-producing bacteria proliferate, radiolucent areas may be seen in the liver.18 Solitary lesions greater than 3 

cm are considered to be more common than multiple ones in dogs.18,27 Cats are more likely to be septic and have 

multiple hepatic abscesses.18 Microabscesses can also occur. If abdominal ultrasound is not available, the diagnosis 

of hepatic abscesses can be made during exploratory laparotomy.18 The diagnosis of a hepatic abscess is confirmed 

via fine needle aspiration and cytology of the suspected liver abscess seen on abdominal ultrasound.23 A sample 

ideally from the abscess contents should be submitted for both aerobic and anaerobic bacterial culture and 

sensitivity testing to ensure the correct antibiotic therapy is used.18,23  If a liver abscess ruptures, cytology of the 

abdominal infusion will also reveal septic suppurative inflammation and can also be submitted for bacterial 

culture.18  

The etiology of bacterial hepatic abscesses is widely debated and probably multifactorial.23 Potential sources of 

bacteria include hematogenous spread (via the umbilical vein, hepatic artery, or translocation of intestinal bacteria 

into the portal blood), ascending infection via bile ducts, penetrating abdominal and caudal thoracic wounds, and 

direct extension from local suppurative diseases.18 In dogs potential predisposing factors or concurrent diseases 

include systemic bacterial infections (pneumonia, pyelonephritis, prostatitis, pyometra, endocarditis), gallbladder 

rupture, pancreatitis, diabetes mellitus, liver lobe torsion, coexisting hepatic disease such as hepatic neoplasia 

(infected necrosis), long-term corticosteroid administration, and previous surgical biopsy.18,26,27 In cats 

concurrent diseases include cholecystitis, pyothorax, and hepatic neoplasia.18,25  In new-born animals, Gram-

positive and Gram-negative bacteria can cause hepatic abscesses, presumably related to postpartum umbilical 

infections.18 In adult animals, Gram-negative enteric bacteria (especially Escherichia coli) and anaerobes (especially 

Clostridia spp.) are most commonly identified in hepatic abscesses.18 Multiagent infections are frequent.18 Other 

organisms such as Yersinia spp., Actinomyces spp., Nocardia asteroides can also cause hepatic abscesses as part of 

a systemic infection.18 Small numbers of bacteria can be isolated from healthy liver tissue of healthy dogs.18,28 

Treatment of hepatic abscesses involves surgical resection of the abscessed liver lobe(s) or drainage of focal lesions, 

long-term broad-spectrum antibiotic administration based on culture results, correction of associated fluid, 

electrolyte, and acid–base imbalances, identification and treatment of any underlying disease process and periodic 

ultrasound evaluations.18,23 Ultrasound-guided percutaneous drainage of an abscess may resolve the abscess or 

allow stabilization until surgical resection can be performed. If abscess perforation and peritonitis are present, 
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surgical abdominal drainage and lavage are indicated.18  In one study investigating the treatment of hepatic 

abscesses ultrasound-guided drainage and alcohol ablation with 95% ethanol of hepatic abscesses was employed 

successfully to resolve abscesses in five dogs and one cat.23,24 Antibiotic therapy should be continued for at least 

6 to 8 weeks.18 

The prognosis of dogs and cats with hepatic abscesses is guarded with a mortality rate of 50% and 79% reported in 

dogs and cats respectively.18 The mortality rate is lower with solitary abscesses compared to multiple abscesses.18 

CHOLECYSTITIS 

Cholecystitis is defined as inflammation of the gallbladder wall.16 Cholecystitis can be acute, chronic, necrotizing 

and/or emphysematous.16 Necrotizing and emphysematous cholecystitis occur infrequently in dogs and are 

extremely rare in cats.16 Acute cholecystitis may occur in cats secondary to bacterial cholangitis or 

cholangiohepatitis.16 Cholecystitis is most commonly caused by bacterial infection.18 The bacteria involved reach 

the gallbladder either via the hepatic-gut axis or from ascending migration from the duodenum up the bile duct.5,18 

A variety of bacteria including Gram-positive, Gram-negative, aerobic, and anaerobic bacteria have been reported. 

Specific bacteria isolated include Clostridium, Staphylococcus spp., Enterococcus spp., Streptococcus spp., 

Klebsiella spp., E. coli and Helicobacter spp.1,18 Multi-drug resistant bacterial cholecystitis cases have been 

reported by some studies.29 

The different types of cholecystitis can be defined as follows: 

• Type I / Necrotizing cholecystitis: This type of cholecystitis usually occurs secondary to bacterial infection 

with subsequent loss of viability of the gallbladder wall.16 However, gallbladder wall perforation does not occur 

despite wall necrosis.16 Aseptic inflammation of the gallbladder wall, from infarction for example, resulting in 

necrotizing cholecystitis has been reported.18 

• Type II / Acute cholecystitis: It is suspected that this type of cholecystitis occurs secondary to a bacterial 

infection, either as a result of an ascending infection or haematologous spread.16 The etiology is poorly defined.16 

This type of cholecystitis can lead to gallbladder perforation or rupture and bile peritonitis.16 

• Type III / Chronic cholecystitis: This type of cholecystitis is also thought to occur secondary to a bacterial 

infection, via ascending infection or haematologous spread, with its etiology being poorly understood.16 Chronic 

cholecystitis typically results in cholecystic adhesions (omental and hepatic adhesions) and/or fistulation.16 

• Emphysematous cholecystitis: Emphysematous cholecystitis is defined by invasion of the gallbladder wall 

with gas-forming bacteria.16 Gas can be found in the gallbladder lumen, gallbladder wall or pericholecystic tissues. 

Tympanic cholecystitis occurs as a result of gas distention of the lumen of the gallbladder by gas-forming bacteria.16 

Severe tympanic cholecystitis can be associated with emphysematous cholecystitis (gas distention into the 

gallbladder wall).16 There is a high risk of gallbladder wall rupture with this kind of cholecystitis. 

A difference in susceptibility to bacterial cholecystitis between cats and dogs has been suggested due to differences 

in pancreatic and bile duct anatomy. In dogs the rate of occurrence of bacterial cholangitis and bacterial 

cholecystitis seems to be higher than suggested in literature. Male dogs, dogs with a history of previous cholecystitis 

and concurrent systemic disease are predisposed to cholecystitis. Shetland Sheepdogs have been found to be 

predisposed to gallbladder disease.30 Cholecystitis associated conditions include cholangitis, cholangiohepatitis 

and choledochitis.16,17 Possible complications of cholecystitis include gallbladder rupture or perforation and 

subsequent bile peritonitis.16 Cats have a shared biliary and pancreatic ductal system, which makes hepatobiliary 

disease is a well-established risk factor for pancreatitis in the cat.18  

In mild cases of acute cholecystitis dogs and cats can be asymptomatic.31  Clinical signs in canine and feline patients 

with moderate to severe acute cholecystitis are usually unspecific, with vomiting, diarrhoea, lethargy, weight loss, 
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abdominal pain most commonly reported.16,31 In chronic cholecystitis intermittent inappetence, intermittent 

vomiting and progressive weight loss can occur.31,32 Gallbladder perforation and peritonitis can occur secondary 

to cholecystitis and result in clinical signs of weakness or collapse.16 Bacterial cholecystitis should be a differential 

diagnosis for patients with clinical signs of cranial abdominal pain and elevated serum liver enzyme concentrations 

or elevated total bilirubin concentrations.16 

Variable haematological results are present in patients suffering from cholecystitis, with the severity and type of 

cholecystitis effecting the haematological parameters the most.16 Elevated liver enzyme concentrations and 

elevated total bilirubin concentrations are possible. Coagulopathy may be present as well as hypoglycaemia if septic 

peritonitis present.16 Abdominal radiographs may demonstrate loss of serosal detail in the cranial abdomen and 

gas or calculi in gallbladder.16,32 Abdominal ultrasound is a better modality to evaluate the gallbladder. 

Ultrasonographic findings of cholecystitis may include a thickened gallbladder wall, intraluminal echogenic debris, 

choleliths, extra-hepatic biliary tract obstruction and emphysema of the gallbladder wall. Hyperechoic sludge is 

common in older dogs and often insignificant. However, in cats biliary sludge is often indicative of cholecystitis and 

should not be ignored. A study which described the characterization, treatment, and outcome of bacterial 

cholecystitis and bactibilia in dogs reported that immobile biliary sludge had a 70% sensitivity and 100% specificity 

for diagnosing bactibilia in the dogs that formed part of the study. Abdominal ultrasound of the gallbladder is very 

reliable for identifying gallbladder rupture.16 Ultrasonographic signs of gallbladder rupture include loss of 

gallbladder wall continuity, hyperechoic tissue in the cranial portion of the abdomen and free abdominal fluid.16 

Cholecystitis should be considered as an important differential diagnosis in patients suffering from bile peritonitis 

without a history of prior trauma.16 Computed tomography is the ideal modality to diagnose emphysematous 

cholecystitis as compared to other diagnostic imaging modalities it can best detect gas the gallbladder wall, 

gallbladder lumen and biliary ducts. 

Ultrasound guided percutaneous cholecystocentesis should be performed in order to submit bile for cytology and 

bacterial culture and sensitivity.16 This would necessitate cholecystocentesis with the transhepatic method 

preferred to limit and contain leakage.16 Although anaerobic bacteria are cultured less frequently than aerobic 

bacteria, anaerobic bacteria still represented a significant proportion of bacteria isolated from bile, emphasizing 

the importance in performing aerobic as well as anaerobic bile culture.1,6,33 Both bile cytology and bile bacterial 

culture is recommended to determine if bacterial cholecystitis is present.5,34,35 Fresh bile smears together with 

bile fluid should be submitted to laboratories for analysis in order to prevent potentially inaccurate bile cytology 

results, as the cell count and bacterial overgrowth can decrease in bile fluid over time.34 Enteric bacteria are the 

main bacteria involved in liver and gallbladder infections in dogs and cats,33 with Escherichia coli (E. coli), 

Enterococcus spp., Bacteroides spp., and Clostridium spp. most commonly isolated.33,36-38As healthy dogs may 

harbour bacteria in their bile without any symptomatic disease and bile is therefore not sterile in healthy dogs, the 

results of bile cytology and bile culture should be interpreted with caution and in conjunction with other 

clinicopathological findings.5 

The treatment of bacterial cholecystitis consists of immediate surgical intervention in cases with gallbladder wall 

rupture and/or concurrent bile peritonitis.16 Cholecystectomy should be performed and the gallbladder wall and 

bile should be submitted for histopathology and bacterial culture respectively.16 Liver biopsies are also advised.16 

Intraoperative evaluation of the patency of the common bile duct is mandatory and generally is performed via 

normograde catheterization of the common bile duct via the transected cystic duct. Patients that are systemically 

ill must be aggressively supported with fluids, colloids and antibiotics before surgical management is started.16 

A select few cases of cholecystitis can be managed medically without surgical intervention. Medical treatment may 

only be attempted when patients show no signs of systemic disease, have no evidence of extra-hepatic biliary duct 

obstruction, if the gallbladder wall is not compromised and if serum liver enzymes activities and total bilirubin 

concentrations are decreasing over time or are within normal limits.16 Long term medical treatments include 

antibiotics selected based on culture and sensitivity results for at least 6 – 8 weeks, analgesics, choleretics 
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(contraindicated preoperatively in patients with extra-hepatic biliary tract obstruction) and treatment of any 

underlying disease that may be present.16 

Prognosis depends on the presence of gallbladder rupture, the recurrence of cholecystitis with inappropriate 

treatment and the development of extra-hepatic biliary tract obstruction.16 Overall mortality rates of 50% have 

been recorded in patients with canine bile peritonitis.16 Septic peritonitis, elevated serum creatinine concentration 

preoperatively and immediate post-operative hypotension are associated with a poor clinical outcome. Early 

intervention greatly improves the outcome of the patient. 

CONCLUSION 

As veterinary practitioners may be underdiagnosing bacterial hepatobiliary infections in canine and feline patients 

it is important to appreciate what is known and what is yet to be determined regarding the pathogenesis, incidence, 

significance, clinical signs, diagnosis and treatment of these infections in order for practitioners to provide their 

patients with the best possible care. 
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VETERINARY TECHNOLOGY: PROFESSIONAL DEGREE 
Susan West 

 

The Tshwane University of Technology (TUT) offers courses in a National Diploma (Nat. Dip) and a B Tech: Veterinary 
Technology. The aim of these courses is to equip the future technologist with the correct theory and practical 
knowledge to start and build a career in veterinary technology. Veterinary Technologists play a very important role 
in the maintenance of animal health and productivity in South Africa. The duties of a Veterinary technologist include 
(but are not limited to) laboratory tests for diagnostic or research and preparation of biological products or 
vaccines. The focus of the duties of veterinary technologists may be divided into three fields. Diagnostic work where 
samples from animal origin are tested to determine the health status of animals and possible detection of 
pathogens in disciplines including microbiology, molecular biology, parasitology and virology. Preparation of 
biological products, which may include antigen for use in diagnostic procedures and vaccines for the prevention of 
disease. Research is performed to provide answers to problem based projects in prevention and transmission of 
disease and the impact of outbreaks on animal health and impact in South Africa. Veterinary technologists may 
encounter tasks involving the handling of animals to collect samples in the field or animal facilities. From 2020 in 
line with the new HEQSF (The Higher Education Qualifications Sub-Framework) the course will change to a four year 
professional degree: Bachelor of Health Sciences in Veterinary Technology. This presentation provides information 
regarding curriculum changes and the implementation thereof. 
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THE CRIME OF DOG FIGHTING IN SOUTH AFRICA: SEPERATING THE FACTS 
FROM FICTION, THE CONNECTION BETEWEEN VIOLENCE TO ANIMALS AND 
VIOLENCE TO HUMANS AND THE IMPORTANCE OF PROSECUTING ANIMAL 

CRUELTY 
Wendy Willson 

National Council of SPCAs, Special Investigations Unit 
PO Box 1320, Alberton, Johannesburg, 1450, South Africa 

e-mail:specialinvestigations@nspca.co.za 
Phone: 011 907 3590 Fax: 011 907 4013 

 

CONTENT 

Dog fighting is a sinister underground blood sport and organised crime that, despite being illegal in its entirety in 
South Africa, has reached epidemic proportions in urban communities and is gaining ground in many rural areas as 
well. Until recently this criminal activity, and the catastrophic impact its presence is having on communities, has 
been largely disregarded by most law enforcement organisations and animal science professionals who are unable 
to appreciating the full scope and gravity of these crimes. The devastating effect of this social disease on a 
community as well as the interlinked nature of these animal offences and the propensity for additional and 
concurrent criminal activities to be occurring have been highlighted during the course of investigations, raids and 
arrests and court cases conducted by the Special Investigations Unit of the National Council of SPCAs (NSPCA).  
 
South African dogfighters come from virtually all walks of life and socio economic backgrounds and operate within 
highly clandestine networks on local, regional, provincial, national or even international level. Dog fighters are 
criminals that engage in a whole host of peripheral criminal activities with many being heavily involved in additional 
organised crime.  
 
Although there are several fighting breeds that are generically grouped together and referred to as “Pit-bulls” it’s 
the pure bred American Pit-bull Terrier dog that is the professional level dogfighter and breeders breed of choice 
in this country. This said, a great majority of the South African fighting dogs, especially in the less sophisticated 
fighting levels that are referred to as “pit bulls”, tend to be an amalgamation of the various breeds.  
Generally, Pit-bulls are fiercely loyal toward humans. This quality has made them particularly attractive to 
dogfighters because they will withstand considerable abuse and neglect at the hands of their owners.  
Historically, Pit-bulls have been selectively bred as fighting dogs over many years for their loyalty traits, lack of 
human aggression and their unique capacity to continue a fight to the death where most other dogs would retreat 
once they are severely injured or have exhausted themselves. Here in South Africa in recent years it has become 
increasingly popular amongst the mid to low level dogfighters to select for human aggression and dogs that 
traditionally would have been culled as a safety measure are now actively selected and used as breeding stock.  
These dangerous fighting dogs have become increasing popular amongst the criminal element posing a threat to 
community members and the general public as evident by the dramatic rise in severe to fatal dog attacks. 
 
The scope and method of training fighting dogs in South Africa varies dramatically depending on the level and 
experience of the dogfighter. All fighting dogs are conditioned from a very early age to develop what dogfighters 
refer to as “gameness.” Some of the commonly used techniques and equipment include, treadmills, catmills, 
springpoles, flirtpoles, weighted collars, live bait, schooling dogs, narcotics, steroids, vitamins and supplements.  
 
The fight itself is an organised event that unfolds over a period of time that can range from a few minutes in length 
to many hours and follows a set of rules that differs according to the level of sophistication of the dogfighters. Top 
level professional fighters have very specific rules for the matches, while the lowest level street/bush fighters are 
far less organised in their procedures. Dog fights are staged in a variety of settings in this country. In the more rural 
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areas and at the lower levels they are often staged outdoors in open areas of isolated veld or makeshift pits such 
as empty reservoirs. In urban areas garages, warehouses and abandoned buildings suffice. Purposely built, specific 
fight pits are more common among the professional and mid-level fighters where matches are arranged months in 
advance and the locations, referees and participants are carefully selected to ensure maximum secrecy. 
 
The dogs used for dogfighting activities endure prolonged bouts of violent shaking and tearing, sustaining deep, 
traumatic, penetrating tissue punctures and lacerations, catastrophic injuries to the bone and supporting 
structures.  They often die during the fight or shortly thereafter as a result of the injuries they sustain or, if they 
survive, suffer from permanent disability and lasting pain. Their abuse is not limited to the fight itself but often they 
endure a lifetime of cruelty where they receive minimum care, sub-standard living conditions, pseudo-veterinary 
treatment and are exploited for breeding and trade. 
 
Children that grow up routinely exposed to the violence of dog fighting and its associated cruelty are conditioned 
to believe that the violence is not only normal but rewarding and entertaining. They become systematically 
desensitized to the unfathomable violence and suffering. Extensive research has outlined the developmental 
impact and desensitising impact on children who witness animal cruelty and the participation in animal crime in 
childhood as a significant marker for the development of aggressive and antisocial behaviour. This is a theme that 
every society should be very much aware of.  
Whilst the more intricate dynamics and the finer points of the cycle of violence are frequently debated, the 
foundation evidence connecting animal cruelty with family violence is unchallenged. Furthermore the research 
supports the equally concerning connection of animal abuse with sexual abuse and the themes of predictive or 
concurrent anti-social behaviours, such as human violence, sexual offending, vandalism, and other criminal 
activities.  
 
South Africa has strong animal protection legislation, especially in terms of all aspects of animal fighting offences, 
the effectiveness of a law is dependent on much more than just the existence of legislation.  Assessment of its 
success or failure would be incomplete without close examination of the other fundamental systems pertaining to 
the processes surrounding that law. Factors such as societies awareness to, understanding of and support of the 
law, the likelihood of reporting its contravention, ensuing investigation and enforcement, the lengthy subsequent 
prosecution process, and conviction or penalties.  
Security analysis platforms and enforcement agencies around the world indicate that, although there are varying 
arguments about the motivation which results in the decision to commit a crime or break a rule, they concur that 
the risk of apprehension, exposure and certainty of arrest represents more of a deterrent than a lengthy 
incarceration or a punishment that may or may not result. Bearing this in mind, this places all animal care 
professionals and not just animal welfare workers in a powerful position to assist in the identification and 
apprehension of perpetrators of animal cruelty and the eradication of the specific social disease of dogfighting.  
 

CONCLUSION 

In its short existence the Special Investigations Unit has successfully prosecuted 50 dogfighters and has another 29 
cases of dog fighting and its associated activities currently pending prosecution.  Dogfighting is not an isolated 
animal welfare issue, a sentiment that is now being echoed by the South African Courts. In the last 24 months the 
significant periods of imprisonment and punishment sentences handed down to perpetrators convicted of 
participation (of any sort) in this crime reflects the countries growing intolerance of this activity and undertaking to 
address societal concerns.   
 
The prevention of negative human-animal interaction and the breaking of this cycle of violence depends largely on 
the pre-recognition of, and subsequent reaction to, these incidents that take place. By raising awareness, sharing 
information, improving skills, teaching empathy and using humane education programs, all contributors to animal 
welfare have the potential not only to start breaking this cycle of violence and improving the quality of life of both 
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humans and animals in communities, but also to initiate an additional method of identifying and addressing crime 
and creating safer communities. 
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