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Brief history of Faculty Day 

Faculty Day of the amalgamated Faculty of 
Veterinary Science reflects a proud tradition, 
which had been nurtured by the original faculties 
of Veterinary Science of both Medunsa and the 
University of Pretoria, of showcasing the research 
activities of staff and students on a special, 
dedicated occasion. 

Since the inception of the Faculty of Veterinary Science at 
Medunsa in the early 1980s, the staff, and later students, 
were involved in the activities of the "Academic Day", 
which was aimed at highlighting the research activities of 
the University, as well as exposing young researchers to a 
conference environment. The Faculty of Veterinary Science 
of the University of Pretoria at Onderstepoort followed this 
trend shortly thereafter and the first "Faculty Day'', which 
focused on the research activities of the faculty, was 
held on 5 September 1984, sponsored by the then Dean, 
Prof JMW le Roux. The combined research skills of the two 
original institutio;;s are today reflected in the proceedings 
of the Faculty Day held each year in the spring at the 
Onderstepoort Campus. 

Sponsorships 

The Faculty of Veterinary Science wishes to 
express its sincere thanks to the following sponsors 
for their very generous contribution in support of 
the 2012 Faculty Day. 
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Message from the Dean 

The Faculty aspires to 
be widely recognised 
for the quality of its 
staff and graduates, 
unique postgraduate 
opportunities, and 
innovative research that 
makes an impact. 

Our new Faculty Plan for 
2013-2017 that is fully 
aligned with the strategic 
plan of the University of Prof Gerry Swan, Deon 

Pretoria is unequivocal in 
specifying objectives and 
clear directives for the next five years and beyond, contributing 
to becoming a research-intensive University. 

Part of our mission states the importance of increasing 
research outputs through effective postgraduate programmes 
and making research a primary thrust in order to stimulate 
and focus our research programmes on unique South African 
animal disease problems. 

Our research output per individual academic member remains 
one of the highest at the University. The number of publications 
in 2010 resulted in 83,74 subsidy units, with virtually all the 
publications in the higher category of ISi-accredited journals, 
emphasising the high quality of the research. Furthermore, 
the number of NRF-rated staff members increased from 19 in 
2010 to 23 in 2011 . 

For the past 27 years, Faculty Day has represented the focal 
point of our academic year, serving as an event for showcasing 
the research activities within the Faculty to colleagues and 
peers. During this period, Faculty Day has undoubtedly 
contributed enormously to establishing a culture of research 
within the Faculty. 

Having said that, we have to continuously revisit and evaluate 
our strategic goals to determine if our activities - and this 
also pertains to our research programmes - and that of the 
veterinary profession in general are aligned with what our 
country needs. 

As a leading Faculty and keeping our local and global 
responsibilities in mind, we will always be faced with new 
challenges and new mind-sets that will have to be integrated 
in our thought processes in order to grow as a leading and 
renowned veterinary institution. It is thus of crucial importance 
that the Faculty continues to increase its research outputs 
and ensure that these are locally relevant and keep pace with 
research worldwide. 

It will also require professionals and experts to work together 
in multidisciplinary teams and institutions within the University, 
across continents and over boundaries, ultimately emphasising 
the One Health approach. The Faculty can play a pioneering 
role in this regard and is already engaged in various initiatives 
such as the Institutional Research Themes and discussions to 

find new collaborators and partners to enhance high-quality 
research and relevant postgraduate training. This should 
increasingly be part of our focus beyond 2012. 

In future planning, the Faculty also has to take into account 
the possible influences on the future provision of veterinary 
services, including changes in the environment of veterinary 
science. These include changes in society through major 
demographic, political and environmental developments as well 
as technological, economic influences and becoming socially 
engaged. 

Global animal and public health issues will increasingly be 
integrated into veterinary education. Therefore, we must 
ensure that veterinary education of the highest quality 
provides training that meets the needs of a particular society 
and remains relevant to changing national, regional and 
international expectations. 

It is my pleasure to welcome you to Faculty Day 2012. The 
Sir Arnold Theiler Memorial Lecture reflects the spirit of 
Faculty Day and this year we are also pleased to welcome 
Prof N James Maclachlan, an esteemed veterinary scholar 
and researcher in our midst who will be delivering the Arnold 
Theiler Memorial Lecture. Prof Maclachlan is Distinguished 
Professor in the Department of Pathology, Microbiology and 
Immunology in the School of Veterinary Medicine of the 
University of California and Extraordinary Professor in our 
own Department of Veterinary Tropical Diseases. We are 
looking forward to being enlightened by Prof Maclachlan on 
his thought-provoking lecture title Emerging viral diseases; 
the example of bluetongue, from Theiler to climate change, 
a focus on what we as a global community might expect in 
the future in terms of the emergence of vector-borne diseases 
driven by climate change. 

We thank the Faculty Day Organising Committee for its hard 
work and dedication in organising this event. Congratulations 
also to the 2012 teaching and research award winners. May 
Faculty Day 2012 once again serve to further stimulate the 
Faculty's pursuit for excellenee, distinction, innovation and 
creativity in giving effect to the vital role this Faculty has to play 
locally and internationally. 



Curriculum Vitae: 
Prof N James Maclachlan 

N James Maclachlan is 
Distinguished Professor 
in the Department of 
Pathology, Microbiology 
and Immunology, 
School of Veterinary 
Medicine, University 
of California and 
Extraordinary Professor, 
Department of 
Veterinary Tropical 
Diseases, Faculty of 
Veterinary Science, 
University of Pretoria. 

Prof N James Mac lachlan 

He received his veterinary degree (BVSc) from Massey 
University, New Zealand in 1976, an MS in Microbiology 
(Veterinary Virology) from the University of Missouri in 1979, 
and a PhD in Comparative Pathology from the University of 
California in 1983. Prof Maclachlan is a Diplomate and past
President of the American College of Veterinary Pathologists 
(ACVP), and he served for 10 years as inaugural Chair of his 
home department at UC Davis. 

Prof Maclachlan studies viral diseases of livestock that impact 
international commerce, including bluetongue, African horse 
sickness and other emerging diseases, and he is author or 
co-author of some 250 peer-reviewed publications, reviews, 
chapters, and books. Prof Maclachlan has served as an 
expert advisor to numerous organizations including the World 
Organization for Animal Health (OIE), the United States 
Departments of Agriculture and Homeland Security, and the 
European Union (EU). 

Some of his awards include the Norden Distinguished Teaching 
Award (1993), the Pfizer Award for Research Excellence 
(2003), the Sophomore Class Teaching Award (1993, 2003, 
2006 and 2008) and the Alumni Achievement Award (2007), 
all from the School of Veterinary Medicine, University of 
California. Among other responsibilities, he currently chairs 
the United States Animal Health Association Committee on 
Bluetongue and Related Orbiviruses and serves as co-editor
in-chief of Comparative Immunology Microbiology of Infectious 
Diseases. 
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Sir Arnold Theiler Memorial Lecture 

Emerging viral diseases; the example 
of bluetongue, from Theiler to climate 
change 

Prof N James Maclachlan 

History is replete with examples of new diseases that 
have appeared, or known ones that have reappeared, 
often with devastating consequences to animal and/or 
human populations. The challenge has been to identify 
the anthropogenic and environmental drivers responsible 
for these disease events, a challenge that has become 
increasingly complicated in an era of rapid increases in 
human populations, blurring of the urban/rural interface, 
international travel, and alterations in the global climate. It 
has been widely proposed that recent changes in the earth's 
climate will especially favour the emergence and spread of 
insect-transmitted (vector-borne) diseases, but definitive 
evidence of such events is surprisingly lacking. Dramatic 
recent changes in the global distribution of bluetongue, 
an insect-transmitted disease of livestock first described 
in South Africa over a century ago, offer perhaps the best 
current example of what we as a global community might 
expect in the future in terms of the emergence of vector
borne diseases driven by climate change. 
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3 Sir Arnold Theiler Memorial Lecture 

1984: T Gutsche 

1985: Prof HPA De Boom 

1986: Prof BC Jansen 

1987: 

1988: Dr RD Bigalke 

1989: Dr R Swanepoel 

1990: Dr A Schutte 

1991: Prof OM Joubert 

1992: Dr CM Cameron 

1993: 

1994: Dr W Plowright 

1995: Prof WL Jenkins 

1996: Prof PV Tobias 

1997: Prof DL Block 

1998: 

1999: 

2000: Dr DW Verwoerd 

2001 : Prof H Huismans 

2002: Prof I Horak 

2003: Prof WFO Marasas 

2004: Dr RA Kock 

2005: Prof SS van den Berg: 

2006: Dr BO Perry 

2007: Prof dr AWCA Cornelissen 

2008: Dr G Bruckner 

2009: Prof P Doherty 

2010: Dr R Moerane 

2011 : 

"Theiler - His Personal Significance Today" 

"Vlammende Fakkels, Ou Bene, lvoortorings en Rooi Vlae" 

"Theiler Gedenklesing" 

Opening of the Sir Arnold Theiler Building - No lecture 

"Important Research Requirements for Future Animal Production-Orientated Research 
with Particular Reference to Veterinary Science" 

"The Impact of Controlled Breeding on the Cattle Industry in Southern Africa" 

"The Environment - Whose Responsibility?" 

Opening of the Onderstepoort Veterinary Academic Hospital - No lecture 

"Rinderpest and Cell-Culture Revolution" 

"Premature Discoveries in Science" 

"Our Universe: Accident or Design?" 

"The Molecular Revolution in Biology and its Influence on Veterinary Science" 

"Molecular Biology and its Impact on the Study and Control of Viral Diseases such 
as Bluetongue and African Horse Sickness" 

'The Joy of Research" 

"Fumonisins: Historical Perspective and Future Objectives" 

"Wildlife Domestic Animal Disease Interface - Hard or Soft Edge?" 

"The Past, Present and Future of the Clinical Departments in the Faculty of 
Veterinary Science" 

"The Global Poverty Reduction Agenda: What are the Implications for Animal 
Health Research and Development?" 

"What Makes an Excellent Faculty of Veterinary Medicine?" 

"New Challenges for the Veterinary Profession in Global Animal Disease Control and 
the Trade in Animals and Animal Products" 

"Adventures in Infection and Immunity" 

"The Role of the Veterinary Profession in the Current Developmental Agenda in 
South Africa" 

World Veterinary Congress in SA - no Faculty Day 

** We do apologise that the above list is not complete. It would be appreciated if anyone who has access to some of the missing 
information contacts either Dr Paul van Dam (paul.vandam@up.ac.za or 012 529 8203) or Mr Chris van Blerk (chris.vanblerk@ 
up.ac.za or 012 529 8436) 
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Research Summary: 201 1 

The research programme of the Faculty showed steady growth compared to the previous year. The number of 
subsidy units earned from the Department of Higher Education and Training for publications in 20 l O increased 
from 82.00 in the previous year to 83.74, translating to a total research budget of Rl 385 000 fa 2011. 

Noteworthy is the fact that all the Faculty's publications 
were, as in the past, in the higher category of ISi-accredited 
journals. According to the Faculty's policy, 50% of the 
subsidy is allocated to the authors of each publication, 

• 30% to the responsible department and 20% to the Faculty 
Research Fund, which is used by the Research Committee 
to support young or new researchers who have not yet 
established themselves for external funding purposes. 
A total amount of R277 000 was therefore available for 
this purpose. There was also a substantial increase 
in the funding available for postgraduate bursaries to 
R522 000, which sufficed for the allocation of 10 PhD and 
17 MSc bursaries. 

The number of NRF-rated staff members increased from 
19 in 2010 to 23 in 2011. The increase over the past three 
years amounts to 53%, illustrating a gratifying growth in 
both research capacity and in awareness of the importance 
of peer evaluation. Excellence in research performance 
was again recognised by the identification of the Faculty's 
Top 10 researchers and the allocation of the following 
research awards: 

Outstanding Scientific Achiever; 
Prof IG Horak 

Researcher of the Year (shared) 
Prof PN Thompson 
Dr MC Oosthuizen 

Following eight (top 10 names are published and 
qualify for Dean's lunch) 

Prof V Naidoo 
Prof BL Penzhorn 
Prof MN Saulez 
Prof CJ Botha 
Prof AL Leisewitz 
Prof M van Vuuren 
Prof M-CN Madekurozwa 
Prof AL Michel 

Young Researcher of the Year 
Dr MR Crole 
Runner up: Dr TB Dzikiti 

4 
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5 Research Summary: 2011 (continued) 

Individual research highlights 

A few individual research highlights can be 
mentioned. 

The establishment of a rhino DNA database by the Veterinary 
Genetics Laboratory under the guidance of Dr Cindy Harper 
attracted considerable public interest and fortunately also 
substantial financial support from the private sector. The 
project consists of the collection of blood samples from as 
many of the rhinos in southern Africa as possible, followed by 
DNA sequence determination, which enable the researchers to 
establish a genetic profile of each animal. These profiles allow 
them to identify any rhino horn, seized by the police, in terms of 
its origin and the poaching incident involved. This information 
is essential for the successful prosecution of poachers and the 
fight against organised smuggling syndicates. It is expected 
that the existence of the rhino DNA profile database will play 
an invaluable role in solving the problem of rhino poaching. 

External funding was obtained by Prof Nothling for another 
highly relevant project in terms of public interest, namely the 
potential effects of water polluted by mines on the reproductive 
processes of wildlife in the Krugersdorp Game Reserve. It is 
based on the well-known fact that the female ovary is uniquely 
suited to identify past exposure to pollutants and the male testis 
to ongoing and current exposure. It is therefore potentially 
an extremely useful approach to addressing the problem of 
protecting the environment and wildlife by identifying the 
hazards caused by exposure to pollutants. 

The Phytomedicine Programme has been working on the 
quality control of herbal medicines for many years. This has 
resulted in the group obtaining funding of more than R1 .8million 
from several European Union agencies to manage a project 
on the quality control of the most important African herbal 
medicines and the establishment of the Association for African 
Medicinal Plants Standards. Under-representation of African 
herbal medicines used in Europe. is probably due to the oral 
transfer of knowledge in the African system compared to the 
written communication in the Indian and Chinese systems. 

This project, managed by Prof Kobus Eloff, culminated in 
the publication of the African Herbal Pharmacopoeia with 
monographs containing all the current knowledge about the 
51 most important African herbal medicines. The programme 
also celebrated its 1 OOth publication under the auspices of the 
Veterinary Faculty during 2011. 

Lumpy skin disease is a viral disease of considerable 
importance in cattle. The mechanism of its transmission is 
still largely unknown despite various studies aimed at solving 
the mystery. Contact and respiratory infection, similar to the 
situation with other members of the pox virus family, was 
shown to be inefficient and transmission by flying insects could 
not be demonstrated. Researchers from the Department of 
Veterinary Tropical Diseases, in collaboration with the Institute 
for Animal Health in Pirbright, UK, demonstrated for the first 
time that ticks in the lxodes group can transmit the disease. A 
viraemia in infected animals could be demonstrated by virus 
isolation and by PCR. The latter technique also detected trans
stadial and trans-ovarial transmission of the virus in the ticks. 

The African buffalo plays an important role in the epidemiology 
of several important livestock diseases including Corridor 
disease, foot-and-mouth disease, bovine brucellosis and 
bovine tuberculosis in South Africa and the region. Recent 
molecular studies in partnership with staff at the Institute of 
Tropical Medicine, Antwerp, Belgium showed that there is 
significant genetic diversity in the Theileria species that may 
complicate the diagnosis of Theileria parva infection in buffalo 
and cattle in South Africa and the region. These studies also 
contributed towards the development of improved molecular 
diagnostic assays for the detection of T. parva and other 
Theileria species in livestock and wildlife. 

Considerable progress was made in the field of developing 
diagnostics tools for tuberculosis in wildlife such as the interferon 
gamma assay for rhinoceroses. A lion-specific interferon 
gamma assay was also developed in close collaboration with 
researchers at Utrecht University, The Netherlands. 



Research Summary: 2011 (continued) 

Institutional Research Themes (IRTs) 

The purpose of the 
IRT programme is to 
Identify and promote 
multidisciplinary 
themes representing 
areas of expertise 
existing at UP 
which could be developed into internationally 
recognised niche areas of research. An important 
event during 2011 was the approval of second
round IRT proposals by UP. The Facul1y of Veterinary 
Science is involved In three of these: 

1. Biotechnology and the control of animal and zoonotic 
diseases 

2. Genomics 
3. Food and Nutritional Wellbeing 

The IRT Biotechnology and the management of animal and 
zoonotic diseases, in which the Faculty will play a pivotal role 
together with Health Sciences and Natural and Agricultural 
Sciences, will combine and coordinate the expertise built 
up over decades in these faculties in applying molecular 
technologies to combat animal diseases, with an emphasis 
on those transmissible to man. Specifically relevant to the 
Faculty's contribution will be molecular studies utilising 
biotechnology for the development of improved diagnostic 
techniques and vaccines for animal diseases and for the study 
of their pathogenesis. 

University of Pretoria Faculty or Vete!lnary Science - Faculty Day 6 Seplember 2012 

The development of a Genomics IRT with a strong core 
capacity for genomics, bioinformatics and computational 
biology and recognised as a Centre of Excellence could 
make an important contribution to Veterinary Science, Health 
Sciences, and other Life Sciences in South Africa, Africa and 
the rest of the world. At present this faculty's main contribution 
will be the establishment of a genetic profile database of our 
rhino population. Population genetic studies on other animals 
are also in the pipeline 

A new Institute for Food, Nutrition and Wellbeing was recently 
established at the University with Prof Sheryl Hendriks as the 
new Director in support of the Institutional Research Theme 
(IRT) Food, Nutrition and Wellbeing. It seeks to address 
the emerging societal challenges related to food insecurity, 
nutrition deficiencies and hunger, especially in Africa and 
to bring together all the University's postgraduate teaching 
and transdisciplinary research expertise and activities in this 
field in order to strategically position UP as an internationally 
recognised Centre of Excellence. The Faculty of Veterinary 
Science will contribute to research on sustainable animal food 
production and on food safety. 
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Detection of lumpy skin disease virus in saliva of potentially infected Amb/yommo 
hebroeum and Rhipicepholus oppendiculotus ticks 

JC Lub inga1, E Tuppurainen2, WH Stoltsz1, JAW Coetzer1, EH Venter 

'Department of Veterinary Tropical Diseases, Faculty of Veterinary Science, University of Pretoria, Onderstepoort, South Africa; 2 lnstitute of Animal Health, 

Pirbright, Surrey, UK; jimlubinga@yahoo.com 

Lumpy skin disease (LSD) is an economically important 
disease of cattle occurring across Africa and the Middle East 
It is caused by LSD virus (LSDV), a member of the genus 
Capripoxvirus, within the family Poxviridae. Transmission of 
the virus has been associated with blood-feeding flies such 
as mosquitoes (Aedes aegypt1) and stable flies (Stomoxys 
calcitrans). Recent studies by the authors have assessed the 
vector potential of lxodid (hard) ticks in the transmission of 
LSDV and have demonstrated mechanical and transstadial 
transmission by Rhipicephalus appendicu/atus as well as 
mechanical, transstadial and transovarial transmission by 
Amblyomma hebraeum in cattle. This study demonstrates the 
presence of LSDV in saliva of adult R. appendiculatus and 

The virus was detected in all groups of saliva samples by real
time PCR. Typical CPE was seen after the third cell culture 
passage. Real-time PCR of supernatants confirmed that CPE 
was due to LSDV. Mechanical or intrastadial and transstadial 
passage of LSDV in A. hebraeum and R. appendiculatus 
ticks were demonstrated. 

This is the first demonstration of LSDV in tick saliva. These 
findings confirm that ticks can transmit the virus along with 
saliva by parenteral inoculation into the host, during the 
process of obtaining a blood meal from a host. 

The demonstration of transstadial passage of the virus in 
A. hebraeum ticks that were fed, as nymphs 
or adults, on artificially infected donor cattle. 

Fourteen A. hebraeum and 14 R. appendicu/atus 
adult ticks that were partially fed on LSDV
infected donor cattle, were induced to salivate 
by adding 5 µI pilocarpine hydrochloride to 
their scutum or conscutum and the saliva was 

ticks suggests the possible persistence of the 
virus in ticks between seasons, especially 

dem onstration of LSDV in over winter, indicating the potential role of 
ticks as reservoir or maintenance hosts of 

tick saliva. These findings LSDV between outbreaks. Mechanical or 

"This is the first 

confirm that ticks can intrastadial transmission of LSDV by ticks, 
transmit the virus ... " following interrupted feeding, may also 

collected. Similarly, saliva was collected from 60 A. hebraeum 
and 85 R. appendiculatus adults that were potentially infected 
by feeding on donor animals as nymphs. The presence of 
LSDV in the saliva samples was detected by real-time PCR 
or observation of cytopathic effect (CPE) on cell cultures. Cell 
culture supernatants were further tested by real-time PCR to 
confirm that LSDV was responsible for the CPE. 

contribute to the spread of infection during 
an outbreak. The presence of LSDV in tick saliva also 
indicates the possibility of saliva assisted transmission of 
LSDV to clean co-feeding ti'cks. In addition, successful tick 
transmission of LSDV to cattle may cause a viraemia that 
may subsequently be mechanically transmitted by other 
haematophagous insects. 
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Molecular characterisation of the fowl adenovirus isolates involved in an outbreak of 
Inclusion body hepatitis In South Africa 

HW Joubert1, H Aitchison2, EH Venter3, LH Maartens1 

'Research and Development Department, Deltamune, Centurion, South Africa; 'Consulting Veterinary Services, Avimune, Centurion, South Africa; 
3Department of Veterinary Tropical Diseases, Faculty of Veterinary Science, University of Pretoria, Onderstepoort, South Africa; hilda@Deltamune.co.za 

Except for a few incidental isolations of avirulent fowl 
adenovirus (FAdV) serotype 1, also known as chicken embryo 
lethal orphan (CELO) virus, no previous reports of virulent 
FAdV in production birds have been made in South Africa. 

A sudden increase in mortality rate (20%) in a young (2-7 
week old), local meat-producing breeder broiler flock, 
characteristic of FAdV associated inclusion body hepatitis 
(IBH), necessitated further investigation. An acute hepatitis 
with extensive necrosis and prominent intra-nuclear viral 
inclusions in hepatocytes was observed. This study was 
undertaken to characterise the agents 

route. PCR and sequencing results confirmed the presence 
of FAdV in livers of embryos that were enlarged and mottled 
with small, alternating, dull grey, yellow-brown and reddish
brown foci (hepatic necrosis). Some livers showed a diffuse 
greenish discolouration (bile stasis) with scattered, irregular, 
grey foci that coalesced in some areas. In embryos that 
died autolysed livers were small and yellow with faint, white 
stippling barely visible. 

Restriction fragment length polymorphism (RFLP) of the 
PCR product, obtained from the L 1 hexon loop using primer 

set hexon A/B clearly distinguished two 
implicated in the mortality associated with 
the acute hepatitis. 

Liver samples collected during autopsy from 
broilers showing increased mortality during 
the period 13 to 25 days of age showed 
clear macroscopic lesions suggestive of IBH. 
such as hepatomegaly, hepatic necrosis 
with or without haemorrhage, an irregular 
surface and friable consistency of the liver. 
Histological examination of liver, spleen and 
kidney tissues from the embryos used for 
virus isolation yielded valuable information 
on the aetiology of the isolates. The large, 

"A sudden increase In 
mortality rate (20%) in 

a young (2-7 week old), 
local meat-producing 
breeder broiler flock, 
characteristic of FAdV 

serotypes, 02 and ES, previously described 
in literature. Sequencing of the PCR products 
confirmed the results obtained with RFLP. 

Phylogenetic analysis was performed on the 
300 amino acids, encompassing the L 1 loop 
of the hexon protein which corresponded to 
residues 49 to 297 of the hexon protein of 
the reference strain CELO. For phylogenetic 
analysis the L 1 loop of the hexon proteins 
of all FAdV serotype reference strains were 
included. 

associated inclusion 
body hepatitis (IBH), 
necessitated further 

investigation." 

basophilic, intra-nuclear inclusions in hepatocytes and renal 
tubular epithelium that were observed in a number of affected 
embryos were highly characteristic of FAdV infection. 

Fowl adenovirus serotypes were successfully isolated in 
embryonated chicken eggs inoculated by the intravascular 

Restriction fragment length polymorphism 
and phylogenetic distance determination for FAdV showed 
that the two serotypes, 02 and ES, involved in the outbreak 
were probably introduced into the country as the isolates are 
closely related to, if not the same as, the European and USA 
strains. 
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An African horse sickness virus serotype 4 recombinant canarypox virus vaccine elicits 
specific cell-mediated immune responses in horses 

H El Garch 1, JE Crafford", P Amouya/1, PY Durand1, C Edlund Tou/emonde2, L Lemaitre2, V Cozette3, 

AJ Guthrie4
, JM Minke1 

'Merial SAS, R&D, Lyon, France; 2Merial SAS, CRSV, Lyon, France; 3Merial SAS, Biostatistics Dept, Lyon, France; 'Equine Research Centre, and 
5Department of Veterinary Tropical Diseases, Faculty of Veterinary Science, University of Pretoria, Onderstepoort, South Africa; jannie.crafford@up.ac.za 

A recombinant canarypox virus vectored 
vaccine co-expressing synthetic genes 
encoding outer capsid proteins, VP2 
and VP5, of African horse sickness virus 
(AHSV) serotype 4 (ALVAC®-AHSV4) 
has been demonstrated to fully protect 
horses against homologous challenge 
with virulent field virus. Guthrie et al. ' 
detected weak and variable titres of 
neutralizing antibody (ranging from <10 
to 40) 8 weeks after vaccination leading 
us to hypothesize that there could be a 
participation of cell mediated immunity 
(CMI) in protection against AHSV4. This 
study aimed at characterizing the CMI 
induced by the experimental ALVAC®-

" ... vaccinated horses developed 
significant IFN-y production 
compared to unvaccinated 

horses." 

and clearly demonstrated that 
all ALVAC®-AHSV4 vaccinated 
horses developed significant IFN-y 
production compared to unvaccinated 
horses. More detailed immune 
responses obtained by flow cytometry 
demonstrated that ALVAC®-AHSV4 
vaccinations induced immune 
cells, mainly CD8+ T cells, able to 
recognize multiple T-epitopes through 
all VP2 and only the N-terminus 
sequence of VP5. Neither VP2 nor 
VP5 specific IFN-y responses were 
detected in unvaccinated horses. 
Overall, our data demonstrated 
that an experimental recombinant 
canarypox based vaccine induced 
significant CMI specific for both VP2 
and VP5 proteins of AHSV4. 

1 Guthrie AJ, Quan , M, Lourens, CW, 

AHSV4 vaccine. Six horses received two 
vaccine injections 28 days apart and three 
horses remained unvaccinated. Horses 
were vaccinated on day 0 and day 28. On 
days 28, 42 and 56, freshly isolated PBMC 
were ex-vivo stimulated by 13 overlapping 
VP2 peptide pools over 12 hours. Brefeldin A was added 
after 2-hour stimulation in order to block cytokine secretion. 
The detection of VP2NP5 specific IFN-y responses was 
assessed by enzyme linked immune spot (Ellspot) assay 

Audonnet, JC, Minke, JM, Yao, J , He, L, 

Nordgren, R, Gardner, IA, Maclachlan, NJ 2009 Protective immunization 

of horses with a recombinant canarypox virus vectored vaccine co

expressing genes encoding the outer capsid proteins of African horse 

sickness virus. Vaccine 27: 4434-4438. 
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Efficacy of alpha-cypermethrin treated mesh against Culicoides biting midges 

PC Poge1
, K Labuschagne2, GJ Venter2, JP Schoeman1

, AJ Guthrie3 

'Department of Companion Animal Clinical Studies, Faculty of Veterinary Science, University of Pretoria, Onderstepoort, South Africa; 2Agricultural 

Research Council - Onderstepoort Veterinary Institute, Onderstepoort, South Africa; 'Equine Research Centre, Faculty of Veterinary Science, University 

of Pretoria, Onderstepoort, South Africa; patrick.page@up.ac.za 

Culicoides biting midges (Diptera: Ceratopogonidae) have 
been implicated as vectors of African horse sickness virus 
and equine encephalosis virus, and play an important role 
in equine insect bite hypersensitivity. Recommended control 
measures for African horse sickness include vaccination, 
stabling at night, screening of stables with mesh and the 
use of repellents or insecticides. The efficacy of repellent 
impregnated mesh applied to light traps against Cu/icoides as 
well as the insecticidal effect of hair from horses treated with 
cypermethrin has been reported. The objectives of this study 
were to determine the field efficacy of alpha-cypermethrin 
treated high density polyethylene (HOPE) 

minutes, or untreated control HOPE mesh for a period of 
3 minutes. Mortalities in the three groups were assessed 
at 5, 10, 30, 60 minutes and 24 hours post exposure. 
Thirty replicates of each exposure period were conducted. 
Statistical analyses were done using SigmaPlot 12.0 (Systat 
Software Inc, USA). P < 0.05 was considered significant. 

The mean (± SE) number of C. imico/a collected with the 
control light trap (2, 156 ± 7 43) was significantly (P < 0.05) 
higher than the untreated HOPE mesh (523 ± 214) and 
the alpha-cypermethrin treated HOPE mesh (303 ± 99). 

Culicoides imico/a mortality at the 5, 10, 30, 
mesh applied to light traps against Culicoides 
and the insecticidal efficacy of the mesh 
against Culicoides imico/a. 

~Alpha-cypermethrin 

treated HDPE mesh 

60 minute and 24 hour time points in the 1 
minute and 3 minute alpha-cypermethrin 
treated HDPE mesh exposure groups was 
63.1, 87.7, 94.9, 99.5, 100% and 78.1 , 
90.2, 99.0, 99.6 and 99.6%, respectively. 
Culicoides imicola mortality was significantly 
(P < 0.001) higher in the two groups exposed 
to the alpha-cypermethrin treated HOPE 

Two randomized, controlled, observer
blinded experiments were conducted. 
In Experiment 1 the efficacy of HOPE 
mesh (Alnet, South Africa) treated with 
alpha-cypermethrin (Fendona®6, BASF, 

applied to stables or jet 
stalls could be used to 

effectively protect horses 
against Culico/des." 

Switzerland), untreated HDPE mesh, and control polyester 
mesh (standard Onderstepoort light trap mesh, ARC-OVI, 
South Africa) was compared. The meshes were applied to 
three Onderstepoort UV light traps operated for 12 nights in 
a Latin square design. The total number of Cu/icoides and C. 
imicola collected per night was analysed. 

In Experiment 2 the in vitro insecticidal efficacy of meshes 
against field collected, nulliparous female C. imicola was 
assessed. Midges were exposed in petri dishes to alpha
cypermethrin treated HOPE mesh for a period of 1 or 3 

mesh compared to the untreated control 
HOPE mesh at all time points. Mortality was only significantly 
higher (P = 0.017) in the 3 minute alpha-cypermethrin 
exposure group compared to the 1 minute exposure group at 
the 5 minute time point. 

Alpha-cypermethrin treated HOPE mesh applied to stables or 
jet stalls could be used to effectively protect horses against 
Culicoides. Further studies on the field efficacy of alpha
cypermethrin treated HOPE mesh applied to stalls housing 
horses as well as the effect of the mesh on stall ventilation 
are required. 
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What prevents ratites from choking? 

MR Cro/e, JT Soley 

Department of Anatomy and Physiology, Faculty of Veterinary Science, University of Pretoria, Onderstepoort, South Africa; martina.crole@up.ac.za 

The avian glottis channels air from the oropharynx to the 
trachea and is situated on an elevated structure, the laryngeal 
mound. It is imperative that the glottis be protected and 
closed during swallowing, which in mammals is achieved by 
covering the glottis with the epiglottis, as well as by adduction 
of the arytenoid cartilages. An epiglottis, however, is reportedly 
absent in birds. Ratites such as the ostrich (Struthio came/us), 
emu (Dromaius novaehol!andiae) and greater rhea (Rhea 
americana) possess a very wide glottis in comparison to 
other birds. The question therefore arises as to how these 
large birds avoid inhalation of ingesta through a wide glottis, 
with apparently little protection, particularly as their feeding 
method involves throwing the food over the glottis to land in 
the proximal oesophagus. Despite the recognition of unique 
lingual features in ratites (for example, the ostrich tongue 
pocket and emu tongue root), little functional significance has 
been attributed to these structures, particularly with regard to 
their possible role in deglutition. 

The tongues with attached laryngeal mounds were removed 
from the heads of five adult ostrich and five adult emu of either 
sex that had been slaughtered at a commercial abattoir, and 
from the heads of one sub-adult greater rhea and four greater 
rhea chicks that had died on a farm. Appropriate manipulations 
were performed on the fresh specimens aimed at mimicking 
the postulated movements that occur during swallowing. These 
manipulations are not possible in formalin-fixed specimens as 
fixation does not allow for free movement of the structures 

involved. Adduction (closure) of the glottis was achieved by 
using forceps (Figs. 1 b, c) or fingers (Fig. 1 a) to apply pressure 
at the base of the arytenoid cartilages. The tongue body was 
moved caudally by digital manipulation (Fig. 1a) or by using 
forceps (Fig. 1 c). 

In the ostrich, when the glottis was adducted and the tongue 
body retracted, the smooth tongue root became highly folded 
and the rostral portion of the laryngeal mound was encased by 
the pocket in the base of the n-shaped tongue body (Fig. 1 a). 
In this position the lingual papillae also hooked over the most 
rostral laryngeal projections (Fig. 1 a). However, in the emu, 
retraction of the tongue body over the closed glottis resulted 
in the prominent, triangular tongue root sliding over the rostral 
portion of the laryngeal mound (Fig. 1 b). In the greater rhea it 
was the tongue base which enclosed a small rostral portion 
of the adducted glottis and laryngeal mound (Fig. 1c). In all 
three species these actions resulted in the rostral portion of the 
laryngeal mound (which represented the weakest point of the 
adducted glottis) being enclosed and stabilised (Fig. 1 ). 

Only after conducting a comparative study between the three 
ratite species using fresh specimens did it become clear how 
specific morphological peculiarities were perfectly specialised 
to assist in the closure and protection of the wide glottis. These 
results demonstrate that a unique anatomical mechanism, 
which functionally replaces an epiglottis, exists in ratites: the 
linguo-laryngeal apparatus. 

Figure 1. The linguo-laryngeal apparatus of three ra tite species with the tongue rn retracted and the glottis adducted. Arytenold cartilage (Ar) covered by 
the mucosa of the laryngeal mound. a) Ostrlch. The retracted tongue encases the rostral portion of the laryngeal mound and lips (L) Of the glottis (dotted 
outtlne). Note how the lingual papillae (*) hook over the first laryngeal projection (black star). b) Emu. The retracted tongue and the tongue root (R) cover 
the rostral portion of the laryngeal mound and lips (white star) of the glottis (dotted outline). Lateral (*) and caudal (**) lingual papillae. c) Greater rhea. The 
base of the retracted tongue encloses the rostral portion of the adducted glottis and laryngeal mound. The dorso-medial (*) and ventro-lateral [white dotted 
arrow) lingual papillae rest on the laryngeal mound. Lateral (black arrow) and medial (white arrow] pharyngeal papillae. 
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A novel structure with phylogenetic implications found in ratite spermatids 

L du P/essis1
, J So/ey2, J Woodward3, T Sewe/13 

'Electron Microscope Unit, and ' Department Anatomy and Physiology, Faculty of Veterinary Science, University of Pretoria, Onderstepoort, South Africa; 

' Electron Microscope Unit. University of Cape Town, Cape Town, South Africa; lizette.duplessis@up.ac.za 

Traditionally, the ratites and tinamous are placed at the 
base of the avian phylogenetic tree and are considered to 
be the most primitive living birds. However, the classification 
of birds and their link to reptiles remains a controversial 
topic. Whereas molecular and gross morphological studies 
constitute the accepted methods for constructing phylogenetic 
trees, the study of spermiogenesis has been acknowledged 
as an important non-traditional approach to resolving 
phylogenetic questions. This paper reports the existence of 
a unique structure that manifests during spermiogenesis in 
the emu, ostrich and rhea and which appears to support the 
phylogenetic link between these birds and their sister group, 
the crocodilians. 

The testes of sexually mature and active emus (Dromaius 
novaehollandiae) (n = 10) and ostriches (Struthio came/us) 
(n = 10) were collected during the breeding season following 
slaughter at a commercial abattoir. Small blocks of testicular 
tissue were immediately fixed in 4% phosphate buffered 
glutaraldehyde and routinely processed for transmission 
electron microscopy (TEM). Processed, resin embedded 
testes samples of a rhea (Rhea americans albisceus) were 
kindly supplied by Dr. D.M. Phillips. Standard immunogold 
labelling for a-, 13- and y-tubulin and actin, as well as electron 
tomography, was also performed on the emu samples. 

TEM of sperm development in all three species revealed the 
presence of a transient structure not previously described 
in avian spermatids. This structure displayed a definite 
uniform symmetry and was most obvious in spermatids 
at the longitudinal manchette stage of development. The 
zone of cytoplasm between the manchette and the nuclear 
membrane was occupied by a continuous array of small, 
regularly-positioned, finger-like projections which appeared 
to emanate from the cytoplasmic surface of the nuclear 
membrane. In transverse sections of spermatids at this 
stage of spermiogenesis the uniform and symmetrical 
arrangement of the projections, and their close association 
with the nuclear membrane, gave the nucleus a cogwheel 
appearance (Figure). The structure appeared to be present 
along the whole length of the nucleus, but showed no obvious 
association with the manchette microtubules at any stage of 
development. The finger-like projections first became obvious 
during the early circular manchette stage of spermiogenesis 
and disappeared abruptly in cells displaying the longitudinal 

manchette and dense, homogeneous karyoplasm (late stage 
of spermiogenesis). lmmunogold labelling for a-, 13- and 
y-tubulin, as well as actin, was negative. Electron tomography 
revealed that the structure formed a regularly arranged grid 
with lattice parameters a= 8 nm, b = 11 nm, y = 78 degrees. 

A similar structure to that observed in the ratites species 
studied has been observed in both the Nile crocodi le and the 
caiman, as well as in various lizard species but it appears 
to be absent in galliform birds. This finding lends support to 
the basal position of the ratites within the class Aves and 
supports the broad phylogenetic link between reptiles and 
birds, particularly the ratites. Although the role of this structure 
during spermiogenesis has not yet been established, its 
presence during spermatid differentiation in members of 
the Crocodylidae, Alligatoridae and Ratidae closely links 
these families. However, the apparent association between 
certain lizards and ratites remains obscure. This study also 
emphasises the value of studying spermiogenesis as an 
additional source of phylogenetic information. 

Cross-section through a late stage emu spermatid. Note the nuclear 
membrane and associated structure (arrow). Manchette microtubules 
(star). Bar = 0.5 µm. 
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A comparison of stress physiology and behaviour in beef feedlot calves hot-iron branded 
on the cheek and the upper hind leg 

MJ Grob/er1, A Ganswindti.2, AS Shakespeare1, PN Thompson1 

'Department of Production Animal Studies, Faculty of Veterinary Science, University of Pretoria, Onderstepoort, South Africa; 2Mammal Research Institute, 

Department of Zoology and Entomology, University of Pretoria, Pretoria, South Africa; koba.grobler@up.ac.za 

Hot-iron branding in beef feedlot calves is part of the 
processing procedure at arrival and many feedlots brand 
cattle on the upper hind limb. However, cheek branding has 
become a popular method in feedlots due to ease of restraint 
and better visibility of the brand mark. This study was done 
to determine whether there are differences in the levels of 
pain-induced stress experienced between feedlot calves 
which are branded on the leg, those branded on the cheek 
and control (sham-branded) animals. 

Thirty weaned calves, recently arrived at a feedlot, were 
habituated to handling in a crush for 7 days and then 
randomly divided into three groups of 10. Group A was 
branded on the cheek and Group B on the hind leg. Group C 
was divided into two groups of five that were sham-branded, 
one group on the cheek and the other on the leg. Blood was 
collected at 0, 30, 60, 90 and 120 minutes after branding for 
cortisol determination with a commercial radioimmunoassay 
kit (Siemens Coat-A-Count). Faeces were collected on the 
day after arrival, at 7, 2 and 1 days before branding, on the 
day of branding and for seven consecutive days thereafter 
for cortisol faecal metabolite 11 , 17-DOA determination by 
enzyme immunoassay. Other outcomes measured included 
behavioural variables for 7 days after branding, individual 
average daily weight gain (ADG), average feed intake and 
feed conversion ratio (FCR) for each group, morbidity and 
mortality during the feedlot period and histopathological 
evaluation of the skin after slaughter. 

Faecal 11,17-DOA concentrations were higher after transport 
than after branding (P < 0.0001) indicating that the stress of 
transport and a new environment is greater than that associated 
with branding. Blood cortisol levels, already elevated at the time 
of branding, were lower at 60 minutes and increased again at 90 
and 120 minutes in all three groups, probably due to extended 
standing time in the crush. There were no statistically significant 
differences in blood cortisol or faecal 11, 17-DOA between the 
three groups at any time. Vocalization occurred more frequently 
at the time of branding in Group A than in Group C (P < 0.001) 
and than in Group B (P = 0.03). Subsequently there were 
no significant differences in behaviour between the groups. 
Macroscopically, faint brand marks could be seen at the time of 
slaughter (74 days after branding) on five animals from Group 
B and no cheek brands were visible. No scarring was seen on 
histopathological examination. No significant differences were 
seen in the different production outcomes, and there were no 
morbidities or mortalities. 

In conclusion, there were no significant differences in the 
levels of pain-induced stress experienced between feedlot 
calves branded on the cheek, the leg, or sham-branded. 
Despite habituation, the cortisol levels in our study may be 
more indicative of other stressors than of pain, or the pain 
response was too small or too short-lived to increase cortisol 
levels above the levels associated with handling. We have also 
shown that the stress of transport and a novel environment is 
higher than the stress associated with branding. 
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The effect of blood urea nitrogen on the reproductive performance of beef heifers 
on different levels of nitrogen supplementation 

T Tshuma, DE Holm, GT Fosgate, DC Lourens 

Department of Production Animal Studies, Faculty of Veterinary Science, University of Pretoria, Onderstepoort, South Africa; takula .tshuma@up.ac.za 

Ruminants have a unique ability to metabolise protein from 
non-protein nitrogen (NPN) sources, and also to recycle 
nitrogen back into the rumen, instead of excreting all of it 
via the urine, faeces or milk. It is well documented that high 
levels of blood urea nitrogen (BUN) have a negative influence 
on conception rates. Additionally, a high dietary nitrogen 
intake poses a challenge to the environment, and this calls 
for strategies to reduce the environmental impact of livestock 
production. It is also known that variation exists in the ability 
to recirculate nitrogen between as well as within cattle breeds. 
The purpose of this study was to investigate the effects of 
BUN level on reproductive performance in heifers under 
different management systems in South Africa. 

Serum samples from 374 Bonsmara heifers 
were taken in November and December 
2010 to determine the BUN levels just 
prior to the onset of the breeding season. 
These heifers were from five herds with 
different levels of protein supplementation 
during the weeks preceding the breeding 
season. Body mass, age, body condition 
score (BCS) and reproductive tract score 
(RTS) were recorded at the time of BUN 
sampling. Trans-rectal ultrasound and/or
palpation was performed between 4 and 8 
weeks after the end of a 3-month breeding 
season to detect pregnancy and to estimate 
the stage of pregnancy. Days to pregnancy 
was defined as the number of days from the 
start of the breeding season until a heifer 
was successfully mated. Logistic regression 
and Cox proportional hazards survival 
analysis were performed to estimate 
the effect of BUN level on subsequent 

pregnancy and days to pregnancy respectively, while 
stratifying by herd and adjusting for potential confounders. 
Correlations between BUN, BCS, RTS, age, body mass and 
reproductive performance within herds were determined 
using Spearman's rho. 

Results indicated that BUN was a significant independent 
predictor of pregnancy as well as days to pregnancy in 
heavily and some moderately supplemented herds. As BUN 
increased, the chance of becoming pregnant decreased, 
while the days to pregnancy increased. 

BUN as a predi<;tor of: 

?r~gnarncy outcome Days to prsgn21n<;y 

Herd n 

A 106 

B 34 

c 36 

D 15 

E 143 

Age range 
(months) 

22-26 

20-26 

23-27 

15-26 

12-20 

Nitrogen 
supplement 

level 

None 

Low 

Moderate 

Moderate 

High 

Pregnancy 
proportion(%) 

77.4 

100 

100 

68.2 

47.5 

Odds ratio P -value 

0.833 0.548 

N.A. N.A. 

N.A. N.A. 

0.478 0.046 

0.656 0.012 

Median days to 
pregnancy 

43 

24 

4 

47 

43.5 

Hazard 
Ratio 

0.969 

1.113 

0 .997 

0.719 

0.736 

P-value 

0.824 

0.701 

0.989 

0.033 

0.008 

It is concluded that Bonsmara heifers with higher BUN, suggesting a better ability to recirculate nitrogen, may be at a 
disadvantage when the production system includes high levels of NPN supplementation, due to a negative impact on 
reproductive performance. It is proposed that production systems be adapted to avoid possible selection against animals with 
improved nitrogen recirculation ability. 
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This report describes the epidemiology of the first outbreak 
of contagious equine metritis (CEM) in South Africa and 
the validation of real time PCR as a sensitive, specific and 
practical screening method for the detection of the causative 
organism, Tay/ore/la equigenitalis. 

The first outbreak of CEM caused by the bacterium T. 
equigenitalis in South Africa was reported to the OIE on 
9 May 2011. The outbreak followed the importation of a 

Following this outbreak, a nationwide qPCR screening 
program was instituted by the relevant State authority as a 
prerequisite prior to the authorisation by certification of any 
stallion to allow breeding, either by natural cover or assisted 
reproduction techniques. The screening was based on 
submission for qPCR of two sets of genital swabs (with an 
interval of at least seven days) proving negative. All swabs 
were submitted to the laboratory of the Equine Research 
Centre of the University of Pretoria. A duplex PCR was 

Warmblood stallion from Germany and 
appeared to be confined to one property 
with a single confirmed case of transmission 
involving the stallion and one mare. The 
animals were treated following a standard 
protocol. They were subsequently retested 
by swabbing following a standard protocol 

"The qPCR test has proved 
to be a highly specific 

and sensitive method of 

used. The PCR included controls, being 
a duplex assay for T. equigenitalis and 
T. asinigenitalis, as well as stallion skin 
microflora detection. Approximately 30 
stallions have proved positive to date, and 
all have been confirmed using bacterial 

screening for CEM." 

for bacteriology according to the internationally-accepted 
practice. In addition, duplicate swabs were obtained for real 
time PCR (qPCR). An outbreak management protocol was 
applied. This included categorisation of all in-contact animals 
as "high risk" or "low-risk" dependent on the sequence of their 
presence relative to the index cases on the outbreak property. 
The "high risk" animals were similarly tested and treated. 
Thereafter "low risk" animals were tested. This resulted in the 
discovery of an additional eight positive stallions. 

culture. 

The qPCR test has proved to be a highly specific and 
sensitive method of screening for CEM. In addition, the 
method has significant practical advantages with respect 
to the associated costs, turn-around times and in-the-field 
application. Additionally, the qPCR has an inbuilt control 
method to screen for normal equine skin flora to ensure that 
the swabs were taken correctly. 
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T. equigenitalis, the aetiological agent of contagious equine 
metritis, is sensitive to a wide range of antimicrobial drugs in 
vitro. Treatment regimes have been used with an antibiotic 
choice based on sensitivity, along with cleaning of the 
genitalia and application of a topical antimicrobial agent. 
The objective of this study was to compare the efficacy of 
two topical antimicrobial agents and determine duration of 
treatment required in stallions. 

Twenty three out of 32 Lipizzaner stallions tested positive 
for T. equigenitalis on both bacterial culture and qPCR on 

treatment of the external genitalia without inclusion of 
systemic antimicrobials. The first two consecutive days 
consisted of topical cleansing of the penis and prepuce 
with a surfactant solution, using 5% docusate sodium 
(Docusol®, Kyron Laboratories, Benrose, RSA) once daily 
to remove all smegma and external debris. Thereafter, 
treatment consisted of topical cleansing of the external 
genitalia with 5% docusate sodium and irrigation with a 
disinfectant solution using 4% chlorhexidine gluconate 
(Dismed Bioscrub®, Dismed Pharma, Halfway House, RSA). 
The area was then dried and either one of the two topical 

swabs taken from the external genitalia. 
All stallions were removed from their 
usual place of residence and placed in 
an isolation facility under strict quarantine 
measures. The centre was kept free of 
horses for three weeks and all stables and 
equipment were thoroughly cleaned and 

"All stallions were effectively 
treated and tested negative 

after three weeks on 
bacterial culture and qPCR. n 

antimicrobial ointments was applied for 
a minimum of seven days or until testing 
negative on qPCR swabs taken daily. 

All stallions were effectively treated and 
tested negative after three weeks on 

disinfected. 

The 23 CEM positive stallions were randomly assigned to 
one of the two topical antimicrobial ointment groups: 0.2% 
nitrofurazone (Furex®, Aspen Pharmacare, Woodmead, 
South Africa) (Group 1: n = 12) or 1 % silver sulphadiazine 
(Silbecor®, Biotech Laboratories, Midrand, RSA) (Group 2: 
n = 11 ). Stallions were sedated to allow effective extrusion 
of the penis. The treatment protocol consisted of topical 

bacterial culture and qPCR. Eleven of 23 
stallions (48%) tested negative for the CEM organism at the 
end of the 9 d treatment protocol regardless of antimicrobial 
selection. The median treatment duration for0.2% nitrofurazone 
was 11 days compared to 12 days for 1% silver sulphadiazine, 
illustrating that there was no significant difference between the 
antimicrobial agents. Response to treatment varied greatly 
between stallions. One stallion required a total of 52 days of 
treatment. Real time qPCR proved extremely valuable as a 
tool to monitor the success of treatment. 
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One of the most common haematological hallmarks of 
virulent canine babesiosis is severe thrombocytopenia, 
which is not associated with clinical haemorrhage despite 
very low platelet counts that would normally cause inability 
to maintain normal primary haemostatic function. Advances 
in technology have made it possible to record various platelet 
indices, some of which are recognised as surrogate markers 
for platelet activation and are related to platelet size, shape 
and granularity. The objective of this study was to investigate 
platelet indices in babesiosis, caused by Babesia rossi, and 
their association with outcome. 

At presentation whole blood EOTAsamples were collected from 
68 Babesia-infected and six healthy control dogs. Samples 
were also collected at 24 and 48 hours in dogs that were 
admitted to the Onderstepoort Veterinary Academic Hospital 
(OVAH). B. rossi infection was confirmed and co-infection 
with Ehrlichia canis was ruled out using a polymerase chain 
reaction and reverse line blot. Owner consent was obtained 
for all the cases for enrolment in this study. Whole blood 
samples were analysed within 30 minutes of collection on the 
AOVIA 2120 (Siemens, South Africa). The AOVIA 2120 is an 
automated haematology analyser that uses 2-dimensional 
laser scattering to specifically assess platelets. Each analysis 
produced platelet indices which included: platelet count (PLT), 
mean platelet volume (MPV), platelet volume distribution width 
(POW), thrombocrit (PCT), mean platelet dry mass (MPM), 
mean platelet component concentration (MPC) and platelet 
component distribution width (PCOW). 

Of the Babesia-infected dogs, 30 were treated as outpatients 
and 38 were admitted to the OVAH, of which 9 died within 

24 hours (13%). The 
following platelet indices 
were significantly different 
between the Babesia
infected and control dogs: 
median PLT (32 vs. 259 x1Q9/L; P < 0.001); median MPV 
(15.7 vs. 9.8 fl; P < 0.0001); median POW (60.9 vs. 55.9%; 
P = 0.005); median PCT (0.05 vs. 0.24%; P < 0.001 ); mean 
MPM (2.3 vs. 1.8 pg; P = 0.003) and mean MPC (19.3 vs. 21.6 
g/dl; P < 0.0001). There were no significant differences in 
the Babesia-infected group between outpatient and admitted 
dogs, or between dogs that died and dogs that survived. 
PLT and MPC showed significant increases at 24 hours (P = 
0.012 and P = 0.009, respectively) and 48 hours (P < 0.0001 
and P = 0.01 , respectively). 

Platelet activation has been implicated in the pathogenesis 
of a wide range of clinical disorders. The MPC is a 

· measure of platelet granularity and a decrease in MPC 
can be due to platelet degranulation, indicating activation. 
MPV is a measure of platelet size, and reflects changes 
in either the level of platelet stimulation or the rate of 
platelet production. MPV is known to increase as platelets 
become activated and change shape. Large platelets are 
known to have a greater potential for aggregation and 
secretion, and therefore suggest an increased risk of 
thrombosis . Therefore, large, degranulated platelets may 
play a significant procoagulant role in the lack of clinical 
haemorrhage, despite severe the thrombocytopenia 
observed in virulent canine babesiosis. Platelet activation, 
as measured by MPV and MPC, does not appear to be 
associated with outcome. 
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Spirocerca lupi is a nematode that infects the oesophagus 
in dogs, resulting in an inflammatory fibroblastic nodule that 
progresses to a sarcoma in approximately 25% of cases. This 
study aimed to determine whether coagulation abnormalities 
exist in canine spirocercosis, and hypothesised that the 
severity of abnormalities could be used to differentiate non
neoplastic from neoplastic spirocercosis. 

Thirty-nine client-owned S. fupi-infected dogs and 15 healthy 
age- and sex-matched control dogs were included in the 
study. Blood samples were collected at the time of diagnosis. 
A complete blood count, prothrombin time (PT), activated 
partial thromboplastin time (aPTT), fibrinogen concentration, 
antithrombin (AT) activity; D-dimer concentration and 
thromboelastography (TEG) analysis (TEG® 5000 
Thrombelastograph® Haemostasis System) were performed. 
Inflammatory parameters were also determined and included 
C-reactive protein (CRP) and fibrinogen concentrations. 
The S. fupi-infected dogs were divided into a non-neoplastic 
group (n = 24) and a neoplastic group (n = 15), based on 
endoscopic regression of the nodule 6 weeks post treatment 
or histopathology of endoscopic biopsy samples. Outcomes 
were compared using the Kruskal-Wallis Test and Dunn's 
multiple comparisons applied post-hoc. Correlation was 
determined using Spearman's correlation. Hypercoagulability 
was based on the maximum amplitude (MA) value derived 
from TEG. P ~ 0.05 was considered significant. 

The neoplastic group was significantly more hypercoagulable 
(MA: 78.9, 61.5-89.9 mm) (median, range) than the non
neoplastic group (66.3, 49.7-79.7 mm) (P < 0.01 ), and the 

non-neoplastic group was significantly more hypercoagulable 
than the control group (58.6, 41.9-66.2 mm) (P < 0.01 ). The 
median fibrinogen concentration was significantly higher 
in the neoplastic (5.07, 2.87-14.76 g/L) versus the non
neoplastic group (3.27, 1.33-8.86 g/L) (P < 0.01), but there 
was no significant difference between the non-neoplastic 
and control groups (2.62, 1.69-4.35 g/L). The median CRP 
concentration was significantly higher in the neoplastic group 
(85.7, 6.05-151 .96 mg/L) compared to the non-neoplastic 
group (17.46, 5.00-249.85 mg/L)(P < 0.01), with no significant 
difference between the non-neoplastic and control groups 
(15 mg/I). Compared to the control group (117.1, 107.1-
143.9%) the median AT activity was significantly decreased 
in both the non-neoplastic (90.3, 58-124.1%) and neoplastic 
(84.3, 58.5-111.6%) groups (both P < 0.0001). No significant 
difference was found between the infected groups. Across 
the non-neoplastic and neoplastic groups, MA was positively 
correlated with CRP (r = 0.73, P < 0.0001) and fibrinogen (r 
= 0.82, P < 0.0001). When a MA value of >76 ITTm was used 
as the cut-off for the differentiation of neoplastic versus non 
neoplastic cases, a sensitivity of 73% and specificity of 96% 
were obtained. 

The study showed that spirocercosis is associated with a 
hypercoagulable state that becomes progressively more 
hypercoagulable with neoplastic transformation. However, 
overlap between the two groups makes clinical differentiation 
of disease difficult. The MA correlated positively with the 
indicators of inflammation (CRP & fibrinogen) supporting the 
theory that an inflammatory state induced by the Spirocerca 
nodule is likely partly responsible for the hypercoagulability. 
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Aflatoxin is an important mycotoxin that has been associated 
with several commercial pet food-related outbreaks 
of aflatoxicosis in dogs as well as isolated exposures. 
Aflatoxicosis is associated with a high rate of mortality in 
dogs, ranging from 64-100%. Coagulation abnormalities are 
frequently cited as a significant cause of morbidity and, in 
particular, disseminated intravascular coagulation (DIC) has 
been reported as a suspected sequel to aflatoxicosis. The 
use of thromboelastography (TEG) in dogs with aflatoxicosis 
has not been described. The objective of this study was to 
retrospectively evaluate the haemostatic 

Twelve dogs fulfilled the inclusion criteria. Three dogs 
survived to hospital discharge. All dogs had evidence of 
hepatic failure based on severely elevated hepatic enzymes 
and fasting and/or post-prandial bile acids. TEG results 
showed that nine of the 12 dogs had evidence of increased 
fibrinolysis, as measured by the TEG variables LY30 and 
LY60. These represent clot lysis 30 and 60 minutes after 
maximal clot formation and are indicators of the clot stability. 
The mean LY30 was 25.1% (range: 0-60.3%; reference 
range:< 2%) and mean LY60 was 41.1% (range: 0-72.6%; 

reference range: 0-8%). 
changes, specifically using TEG, in a series 
of dogs with accidental aflatoxicosis. "This may allow for therapy This is the first veterinary report to 

diagnose increased fibrinolysis in dogs 
with accidental aflatoxicosis utilizing TEG. 
This presents an opportunity to better 
understand the pathophysiology seen with 
aflatoxin ingestion, and to understand the 
coagulopathy that is frequently encountered 

that is tailored to the 
Medical records from the Onderstepoort 
Veterinary Academic Hospital (OVAH) 
for dogs with confirmed or suspected 
aflatoxicosis were available for inclusion. 
Inclusion criteria were: 1) exposure to 
aflatoxin based on history, confirmation 

specific coagulation 
defect, such as the 

administration of 
antifibrinolytic drugs." 

from toxicological testing, post-mortem findings, or confirmed 
exposure from another dog in the household; and 2) TEG 
performed at the time of admission, prior to treatment. 
Medical records were reviewed and clinicopathologic data 
were evaluated. All TEG analysis were performed on the 
TEG® 5000 Thrombelastograph® Haemostasis System 
(Haemoscope, Pro-Gen Diagnostics, South Africa) according 
to the manufacturer's instructions. 

and often fatal. This may allow for therapy 
that is tailored to the specific coagulation defect, such as 
the administration of antifibrinolytic drugs. Additionally, this 
report suggests that TEG may be a viable diagnostic tool for 
evaluating acquired hyperfibrinolytic disorders in dogs. 
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Rapid intravenous infusion of crystalloid solutions has been 
shown to induce enhanced coagulation in humans in vitro 
and in vivo. The objective of this study was to determine 
the effects of rapid intravenous administration of fluids on 
coagulation and colloid osmotic pressure (COP) in healthy 
horses. 

The study was designed as a randomized cross-over study 
including six adult healthy Nooitgedacht horses. Four 
different intravenous fluid regimes were administered to 
each horse with a one week wash-out period: plain lactated 
Ringer's solution (50 ml/kg) (LRS), lactated Ringer's solution 
with additional 1.5 mmol/L of magnesium (50 ml/kg) (LRS/ 
M1 .5), lactated Ringer's solution with additional 3 mmol/L of 
magnesium (50 ml/kg) (LRS/M3), and a hydroxyethyl starch 
(130/0.4) bolus (5 ml/kg) followed by plain lactated Ringer's 
solution (50 ml/kg) (LRS/HES). Fluids were administered 
rapidly using pressure bags. Thromboelastography (TEG) 
(reaction time [R], K time, alpha angle, maximum amplitude 
[MA]) and COP were measured before the treatments 

(TO), immediately after the fluids (T1) and one hour after 
the fluids (T2). Antithrombin activity, total serum protein 
(TP), electrolytes and physiological parameters were also 
measured. Fresh non-citrated samples were used for TEG 
analyses. A linear mixed model and post-hoc Bonferroni 
adjustments were used for analysis (P < 0.05). 

There was a significant change over time for angle and 
antithrombin with no differences among treatments. There 
was a significant effect of treatment and time for MA, COP, 
TP and total magnesium. After treatment LRS/HES, MA was 
lower at T2 (mean ± SD, 67.8 ± 2.8 mm) compared to TO 
(72.1 ±4.7 mm) (P=0.013). 

In conclusion, rapid intravenous administration of common 
crystalloid solutions does not affect coagulation in healthy 
horses, but when a bolus of a hydroxyethyl starch solution is 
co-administered with the crystalloids, the strength of the clot 
is reduced, which could be of clin ical importance in horses 
with pre-existing coagulopathies. 
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Alterations in cerebral haemodynamics may contribute 
to peri-anaesthetic complications in horses. Currently, 
neuromonitoring techniques in equine medicine are very 
limited. Near-infrared spectroscopy (NIRS) is frequently used 
intra-operatively in humans and provides real-time, continuous 
information regarding cerebral perfusion in a non-invasive 
manner. The objectives of this study were to determine 
whether NIRS could be used to: 1) assess trends in regional 
cerebral oxygen saturation (rS02) in clinically normal horses; 
2) detect changes in rS02 during periods of induced hypo- or 
hypercapnoea; and 3) determine whether a correlation exists 
between rS02 and venous oxygen tensions (Pv02 ) . 

Six clinically-healthy adult Nooitgedacht mares were used 
in a prospective pilot study. A disposable cerebral oximeter 
probe placed over the parietal bone recorded rS0

2 
from the 

sinus sagittalis dorsalis. rS02, Pa02 , Pv02, PaC02, PvC02, 

mean arterial pressure (MAP) and lactate (LAC) values were 
recorded in unsedated, sedated and anaesthetised horses, 
and during recovery. Following sedation with romifidine 
(50 µg/kg IV), horses were anaesthetised using diazepam 
(10 mg IV) and ketamine (2.2 mg/kg IV), and maintained 
with isoflurane in oxygen (1.3%). Horses were positioned 
in right lateral recumbency and mechanically ventilated to 
achieve states of normo-, hyper- and hypocapnoea. Data 

were evaluated descriptively and analysed using linear 
mixed effects models and Pearson's correlation coefficient. 
Significance was set at P < 0.05. 

Overall mean ± SE values for rS02, Pa02, Pv02, PaC02 and 
MAP varied significantly by recording period (P < 0.05). No 
significant differences in rS0

2 
values recorded during periods 

of normo-, hyper- or hypocapnoea were reported. Significant 
correlations were identified between rS02 and Pa02 (r = 
0.460, P < 0.01) and rS02 and Pv02 (r = 0.512, P < 0.01 ). 
No significant correlation was detected between rS02 and 
PaC0

2 
(r = 0.146, P = 0.081 ); rS0

2 
and PvC02 (r = -0.012, P 

= 0.884 ); or rS02 and plasma [Lac] (r = -0.257; P = 0.082). 

The highest mean rS0
2 

value was recorded during the period 
of induced hypercapnoea (60.0 ± 3.3%), whereas the lowest 
mean rS02 value was recorded immediately post-recovery 
(40.7 ± 3.3%). Significant differences in rS0

2 
were identified 

between values recorded in the normal standing horse and 
those recorded during the post-anaesthetic periods. To date, 
this is the first study demonstrating the use of NIRS to identify 
trends in regional cerebral oxygen saturation in horses. 
During equine general anaesthesia, NIRS may therefore be 
used to detect decreases in rS0

2 
values, alerting clinicians to 

cerebral desaturation that may require intervention. 
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Antimicrobial intravenous regional limb perfusion (IVRLP) is 
clinically performed on anaesthetised or sedated horses with 
or without regional anaesthesia. This study examined the 
effects of regional or general anaesthesia (GA) on the clinical 
parameters and synovial pharmacokinetics of amikacin 
administered by IVRLP in horses. 

Eight healthy horses received four treatments of amikacin 
IVRLP in a randomised, blinded, cross-over study: under GA, 
under standing sedation (SED) without regional anaesthesia 
(CNT), SED with perineural anaesthesia (PNA) and SED 
with intravenous regional anaesthesia (IVA). Synovial fluid 
amikacin concentrations were measured over 24 hours and 
the regional pharmacokinetic parameters (rPkp) calculated. 
Heart and respiratory rates, visual analogue scale (VAS) of 
discomfort, number of times the limb was lifted (LIFT) and 
number of extra sedations administered were recorded. 
ANOVA cross-over analysis was applied. Significance was 
set at P < 0.05. 

Amikacin concentrations and rPkp did not differ significantly 
among treatments. Heart and respiratory rates were similar 
among treatments. Scores of VAS (mean ± SD) were 
significantly lower with PNA (18 ± 15) versus IVA (68 ± 33) 
and CNT (82 ± 13). Significantly lower LIFT (medianJrange]) 
occurred with PNA (12.5(4-64]) versus CNT (53[15-85)). No 
extra sedation was administered in PNA. 

The addition of regional or general anaesthesia to IVRLP with 
amikacin in horses did not have any effect on the synovial 
concentrations or regional pharmacokinetics. However, 
during IVRLP on standing sedated horses, PNA improved 
comfort of horses. 

Bayer HealthCare, Pfizer Animal Health and Roche Products 
supplied materials for this study. 
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The prevalence of carriers of three genetic disorders: 
severe combined immunodeficiency (SCIO), lavender 
foal syndrome (LFS) and cerebellar abiotrophy (CA), in 
registered purebred Arabians in South Africa, was assessed. 
These genetic disorders are inherited in an autosomal 
recessive manner. A carrier of the disease-causing allele 
shows no clinical signs. When breeding two carriers, 
the offspring have a 25% chance of being genetically 
homozygous normal, a 50% chance of being a carrier of 
the disorder, and a 25% chance of developing the disease. 
When breeding a carrier to a normal individual, the offspring 
from that mating have a 50% chance of being carriers of the 
mutation and a 50% chance of not carrying 

a genetic test for severe combined immunodeficiency was 
available to breeders. 

To determine the SCIO, LFS and CA genotypes of each 
individual in the sample sets, polymerase chain reaction 
(PCR) was performed using primers previously described. 
Following capillary electrophoresis, fragment sizes 
produced for each marker were recorded and analysed 
on the software programme STRand version 2.4.49 
(University of California, Davis, USA). Statistical analysis 
was performed with the aid of the software programme 
StatCalc, and was based on the hypergeometric distribution, 

taking into account the finite population 
the mutation. Through genetic testing for 
these disorders, carrier-to-carrier matings 
can be avoided, effectively preventing the 
birth of clinically affected foals. 

"These results will 
size. P < 0.05 was considered statistically 
significant. 

encourage the genetic 
screening of Arabian 
horses intended for 

The prevalence of LFS and CA for the 2009 
breeding season was found to be 11.7% 
and 5.1 % respectively, with no statistically 
signifi cant change in the prevalence of 
these disorders between 2004 and 2009 
(P = 0.29 and P = 0.56 for LFS and CA 
respectively). The prevalence of SCIO was 

Arabian horse owners and breeders 
routinely submit hair, blood or tissue samples 
to the Veterinary Genetics Laboratory 
(VGL), Onderstepoort, for the purpose of 
parentage verification. This study made 
use of DNA extracts as well as tissue, blood 

breeding purposes in 
order to prevent the birth 

of clinically affected 
individuals." 

and hair samples in storage at the VGL Genotyping for 
the three disorders was performed on individuals randomly 
selected from two populations: Arabians born during the 
intervals 1 August 2004 to 31 July 2005 and 1 August 2009 
to 31 July 2010, in line with physiological breeding seasons. 
This permitted an estimation of the change in prevalence of 
each disorder between 2004 and 2009, during which time 

found to have decreased significantly from 
6.4% in 2004 to 3.4% in 2009 (P < 0.001 ). These results 
wi ll encourage the genetic screening of Arabian horses 
intended for breeding purposes in order to prevent the birth 
of clinically affected individuals. This study also highlights 
the usefulness of genetic testing as a tool to decrease 
the prevalence of specific genetic disorders within animal 
populations. 
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Bovine tuberculosis (BTB) is a chronic, insidious, contagious 
disease primarily affe.cting cattle and a wide range of 
domestic and wild animals, with a worldwide occurrence. 
Humans consuming products of infected cattle, such as 
unpasteurised milk and meat, are at risk of being infected by 
Mycobacterium bovis, the causative agent of BTB. 

A study was conducted in which carcases found to be infected 
with BTB on post mortem inspection at an export abattoir, 
and later confirmed positive for BTB by laboratory diagnosis, 
were traced back to their diptanks of origin. Those diptanks 
were selected for a BTB prevalence study. The distribution 
of the 15 selected study diptanks was representative of all 
provinces in the country. Ten percent of the animals in the 
selected study diptanks,whose populations ranged from 500-
1800 cattle, owned by about 10-120 farmers per diptank, were 
randomly selected and tested for BTB using the comparative 
intradermal skin test. Each kraal in a diptank was included in 
the testing. A few BTB positive animals from four kraals were 
slaughtered and tissue samples were collected for culture. 
Concurrently with the comparative skin testing, a survey was 
carried out to determine livestock owners' knowledge of the 
zoonotic aspects of BTB. 

Results of the study indicated a prevalence at diptank level 
ranging from 2.1 % to 27 .6%, with an average prevalence per 
diptank of 6.4%. Gross lesions typical of M. bovis infection 
were observed in 8/25 skin test positive cattle slaughtered 

and M. bovis was isolated from 7 of them, representing two 
herds. 

Of the 789 farmers interviewed, 88.9% consumed 
unpasteurized milk obtained from their lactating beef cattle 
while 92.9% consumed meat that had not been inspected on a 
regular basis. Of the latter, 100% consumed high risk organs 
such as the head and visceral organs, without removing any 
lymph nodes. Furthermore, 94.8% admitted to some form of 
undercooking of the meat, through cooking the meat over an 
open fire. Lastly, 68.1 % of respondents consumed meat from 
animals that had died on their own whenever it was available. 
While 98.4% of the people interviewed were aware that TB 
was a serious human disease, only 5. 7% were aware of 
BTB as a cattle disease and 2.9% were aware of its zoonotic 
potential. 

Consumption of unpasteurized milk and uninspected meat. 
including high risk organs, and the widespread practice of 
undercooking meat, expose consumers to infection with M. 
bovis from BTB infected animals. Farmers lack knowledge 
about BTB as a cattle disease and a serious zoonosis, 
making the disease a seriously neglected zoonosis. At best, 
livestock owners' knowledge of the zoonotic aspects of BTB 
is insufficient and inadequate, with inferences of BTB drawn 
from human TB. This study is the first to determine the BTB 
prevalence in selected diptanks and zoonotic risk factors for 
humans in Swaziland. 
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The brucellin skin test: is it of any value in investigating bovine brucellosis in South 
Africa? 
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Veterinary control is compromised by the chronic nature 
and the variable incubation period of the disease, with an 
estimated up to 15% of cattle in infected herds aborting 
before seroconversion. Latency, which involves about 5% of 
calves born from infected dams, is also problematic as these 
infected animals often test seronegative, only to seroconvert 
in the periparturient period, thus allowing opportunity for 
disease spread within and between herds before diagnosis 
is made. In addition, the currently used serological tests are 
at times unable to distinguish brucellosis from cross-reacting 
antibodies from other infections or brucellosis vaccines. 

It was the objective of this study to investigate, under South 
African conditions, the value of the brucellin skin test (BST) 
in improving the sensitivity and specificity of the currently 
used serological tests. It has proved a valuable additional 
test in diagnosing early and latent infections as well as in 
differentiating brucellosis from cross-reacting organisms in 
unvaccinated cattle in Europe. 

Brucellosis is a disease of socio-economic and zoonotic 
importance worldwide. In animals it is associated with the 
ingestion of feed that is contaminated with cyetic material 
from aborting herd-mates, while in humans 

The study was carried out in Mpumalanga Province, on 
herds selected to reflect prevailing South African farming 
conditions. These herds were divided into certified Bruce/la 

abortus-negative herds (608 head) for the 
it is associated with the consumption of 
unpasteurised milk and dairy products from 
infected animals. It may also be acquired 

~veterinary control is 
compromised by the 

estimation of BST specificity, and confirmed 
B. abortus-infected herds (846 head) for the 
estimation of BST sensitivity. 

from contact with infected material of chronic nature and the 
animal origin by farmers, veterinarians, and 
abattoir and laboratory workers. Brucellosis 
was first reported in South Africa in the late 
nineteenth century. It is still present in the 
country today, with reported annual losses 
of at least R300 million, and a national 
annual incidence of 5000 cases in humans. 
The global incidence of human brucellosis 
is about half a million infections annually. As 

variable incubation 
period of the disease, 

with an estimated up to 
l 5% of cattle in infected 

herds aborting before 
seroconversion. u 

The results obtained indicated the BST had 
a specificity of 99.0%, and a sensitivity of 
54.0%. However, 68.2% of SST-positive 
animals were negative on serology. When 
the high specificity is considered, together 
with the experiences of other researchers 
who found that the skin test became positive 
earlier than serological tests, these animals 

the incidence of human brucellosis is directly associated 
with prevalence in animals, control of animal brucellosis 
is emphasised . 

may be assumed infected. It is concluded 
that the BST is a valuable addition to the panel of diagnostic 
tests currently used to identify infected herds and individuals 
in South Africa. 
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The use of the current anthrax live 
spore vaccine in goats and horses 
has not been without caution due to 
vaccine-related adverse reactions 
and/or deaths in these species. More 
so, there is paucity of data on the 
immunogenicity of the Sterne vaccine 
in herbivores. Current research 
on the development of second 
generation anthrax vaccines has 
shown need for the presence of anti
toxic and anti-bacterial antibodies 
in vaccinates. These vaccines 
comprise components of the anthrax 
tripartite toxin. the protective antigen 
(PA) and the lethal factor (LF) and 
spore-specific antigens such as the 
Bacillus collagen-like antigen (BclA). 
This study compared the immunogenicity and protective efficacy 
of the live spore vaccine against multicomponent recombinant 
protein (rPA & rBclA) vaccines supplemented with a lipopeptide 
adjuvant, with or without formaldehyde inactivated spores 
(FIS). The acellular vaccines were administered three times 
at 3 week intervals in goats. Various immunization regimens 
were explored and compared using current immunological 
diagnostic tools to determine correlates of protection against 
anthrax infection in vaccinated goats. 

Age-matched Boer goats were split into five groups of five 
animals each and vaccinated with the different vaccine 
combinations and six goats served as negative controls (total 
31 goats). Virulent spore challenge 
was done not earlier than 3 weeks 

than 2-3 hours before death. The TNA titres correlated with the 
survival data, with higher survival rates seen in groups with 
higher TNA titres. Anti-PA antibody titre which has been shown 
to be a protective correlate in different species lacked the same 
capacity for goats in the present study. Boosting with acellular 
vaccines elicited high anti-PA titres but did not lead to higher 
survival. Sterne-vaccinated animals that were challenged after 
one year had low anti-PA antibody titres but a higher survival 
rate than the acellular vaccine groups which had higher pre
challenge titres. BclA elicited a poor antibody response while 
FIS induced moderate titres. This study suggests that goats are 
protected for more than a year after vaccination with the Sterne 
live spore vaccine and that the TNA provides the most reliable 
information on protection in goats. 

after the last vaccination and survival 
was monitored for 14 days. Serum 
and blood samples were collected 

Mean toxin neutralising lgG titres before challenge 

at monthly intervals and analyzed 
for anti-PA and anti-BclA antibodies 
using an indirect ELISA. Toxin 
neutralizing antibody assay (TNA) 
was assessed using an in vitro 
macrophage culture assay. 

Findings suggested that the 
minimum lethal dose (MLD) of 
the virulent wildtype strain of B. 
anthracis used was <50 spores 
per animal. Peracute clinical signs 
developed in na"fve goats with no 
evidence of blood extravasation 
from body orifices. Bacteraemia was 
detectable in blood smears not more 
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Ostrich (Struthio came/us) chicks less than 3 months of age 
may experience a high mortality rate of 30-40% that is often 
associated with enteritis. In the event of a disease outbreak, 

histopathological examination. Fresh intestinal contents were 
collected for electron microscopy and rectal faeces collected for 
faecal flotation for helminth or coccidial eggs and staining by 

mortality can reach 80-100%. Morbidity in those 
individuals that survive an episode of enteritis, 
leads to poor growth rate. In some cases, cloaca! 
prolapse has been seen to occur in conjunction 
with enteritis, which is a multifactorial syndrome 
that is seen in different animal species. Various 
infectious agents have been implicated in the 
syndrome but no clear cause of the condition 
has yet been identified. Clostridium perfringens 
is recognised as a cause of necrotic enteritis, 

"The findings suggest 
that viruses and 

parasites do not play 
a significant role In the 
occurrence of enteritis 

in ostrich chicks." 

Safranin counterstained with methylene blue to 
detect Cryptosporidium oocysts. 

Necrotic enteritis and ulcerative lesions of the 
intestines were identified. E. coli, C. perfringens 
and Salmonella spp. were isolated in association 
with these lesions. Two enteroviruses and one 
birnavirus were identified from 73 samples. No 
helminths, coccidia or Cryptosporidium spp. 
were identified from the samples. 

especially in broiler chickens. Salmonella spp. and Escherichia 
coli are recognised factors of enteritis in chickens and turkeys, 
where damage to the intestinal mucosa occurs as a result 
of a co-existing viral infection. This study was undertaken to 
investigate different infectious agents implicated in enteritis in 
ostrich chicks. 

Necropsy was performed on 139 ostrich chicks aged from 1 day 
to 3 months of age. Small and large intestines were kept on ice 
or at 4°C for bacterial culture and collected in 10% formalin for 

The findings suggest that viruses and parasites do not play a 
significant role in the occurrence of enteritis in ostrich chicks. The 
cases of enteritis observed in this study occurred independently 
of any clinical signs of cloaca! prolapse. The isolation of the 
bacteria E. coli, C. perfringens and Salmonella spp. identifies 
them as possible factors responsible for the onset of disease 
in ostrich chicks. E. coli and C. perfringens may, however, 
inhabit the intestines as commensals and further typing of these 
bacteria is required. 
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The acid-base disturbances in canine parvoviral enteritis 
(CPV) are not well described. In addition, the pathogenesis 
of the acid-base changes has not been fully elucidated. 
Previous studies have shown mild pH changes with mild 
decreases in HC0

3
• levels. The hypothesis of this study was 

that within the metabolic compartment, profound acid-base 
disturbances would be present which are not appreciated by 
the bicarbonate centred approach. It was conjectured that 
according to the strong ion model (SIM) a significant strong 
ion acidosis would be present in CPV which would partially 
be negated by severe hypoalbuminaemia, resulting in a mild 
metabolic acidosis_ 

The study retrospectively analysed data collected from 42 
puppies with CPV and 12 healthy controls. The CPV group 
had been allocated a clinical score to allow classification of 
the data according to clinical severity_ A modified approach 
was used to assess changes within the metabolic component 
according to the SIM acid-base principles. In this model the 
effect of changes in chloride, free water, lactate, albumin 
and phosphate were summated providing an indication of 
the contribution of each variable to the overall metabolic 
acid-base status. A Student's t-test was used to compare 
means between the CPV and control group and Pearson's 
correlation and linear regression analysis were used to 
identify significant relationships between variables_ 

" ... the acid-base disturbances in CPV are 
multifactorial and c omplex and the SIM provides 

more information regarding the origin of these 
c hanges." 

According to the SIM, 20 patients in the CPV group had 
a metabolic acidosis, 10 had a metabolic alkalosis and 
in 12 patients the overall effect was neutralizing. Twenty
eight of the 42 puppies had a strong ion acidosis and 
within this group 19 had a significant hypoalbuminaemic 
alkalosis_ The most important contributor to the metabolic 
acid-base changes according to the SIM was chloride (P 
< 0.001 )- Furthermore, there was a significant difference 
in the chloride changes between the mild and the severe 

group according to the clinical score (P = 0.002), where 
mildly affected patients tended to have a hyperchloraemic 
acidosis compared to a hypochloraemic alkalosis in 
the severe group. These findings are consistent with a 
previous study in which a mild metabolic acidosis was 
the most consistent finding according to the Henderson
Hasselbalch (HH) model. However, the SIM was able 
to provide quantitative mechanistic information not 
appreciated by the HH modeL In conclusion, the acid-base 
disturbances in CPV are multifactorial and complex and 
the SIM provides more information regarding the origin of 
these changes. 
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Mitra! valve prolapse (MVP) in dachshunds is associated 
with progressive myxomatous mitral valvular degeneration. 
Allometric scaling is currently used to predict normal 
M-mode cardiac measurements in adult dogs. Allometric 
scaling reference ranges are determined by logarithmic 
transformation of the allometric equation and changing the 
bodyweight scaling exponent to approximately 1/3. However, 
many studies have reported that breed and body conformation 
influences canine echocardiographic measurements. The aim 
of this study was to compare transthoracic echocardiographic 
measurements to allometric scaling derived values in 
clinically normal adult dachshunds. 

Forty-three standard dachshunds, aged 1-7 y, weighing ~5 kg 
underwent physical examination, cursory echocardiography 
(for MVP and valvular defects), Doppler blood pressure 
measurements, electrocardiography assessment, complete 
blood count and thoracic radiographic examination. 
Echocardiographic measurements of 34 clinically healthy 
dachshunds were included. Adequacy of allometric scaling 
was evaluated by calculating the proportion of measured 
values that fell within the estimated ranges and its 95% 
confidence interval (Cl). Average allometric scaling values 
were also compared to true values using Pearson's correlation 
coefficients (r), paired t-tests and Bland-Altman plots. 

Measured values Allometric scaling Proportion of 

Mean range range measured values 
Variable n = 34 

within allometric 

Min (Mean - 2SD) Max (Mean+ 2SD) 
(Mean body scaling range 

weight = 8.3 kg) (o/o) 

LA(mm) 20.4 15.2 25.6 12.2-20.1 50.0 

Ao(mm) 14.5 11.7 17.3 13.0-19.8 100.0 

IVSd(mm) 6.4 4.8 8.0 4.8-9.8 100.0 

IVSs (mm) 8.7 6.9 10.5 7.2-13.1 97.1 

LVIDd (mm) 27.5 21.0 34.1 23.7-34.5 94.1 

LVIDs(mm) 16.2 10.3 22.1 13.8-25.4 82.4 

LVPWd (mm) 6.5 4.9 8.1 4.7-9.8 100.0 

LVPWs(mm) 9.8 7.3 12.3 7.7-13.9 100.0 

(LA- left atrium, Ao -Aorta, IVS - interventricular septum, LVID - left ventricular internal diameter, 
LVPW - left ventricular posterior wall, d - diastole, s - systole) 

Cl(%) 

33-66 

92-100 

92-100 

86-100 

82-99 

67-93 

92-100 

92-100 

More than 90% of six variables were within the allometric scaling range due to the latter's wide prediction interval. Allometric 
scaling values may be inappropriate for LVIDs but sample size could be a limiting factor. Acquired LA values did not fit the 
allometric scaling values because the LA measurements were obtained using 2-dimensional right parasternal short axis 
view compared to the M-mode technique in allometric scaling. Breed-specific echocardiographic references should be used 
whenever available. 
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The dachshund, a chondrodystrophic dog breed, presents 
a unique challenge in the treatment of tibial fractures by 
having short and curvaceous tibiae, leading to high risk of 
implant failure. In this study, intramedullary pins with full 
cerclage wires (IMPW) as an option in the treatment of 
oblique diaphyseal tibial fractures was stu.died in vitro. This 
fixation technique was biomechanically compared with the 
current gold standard in internal stabilization, bone plates 
and screws (BPS). 

Twenty tibiae recovered from adult dachshund cadavers 
were randomly allocated into two groups of ten bones 
each. Oblique mid-diaphyseal fractures, running in a 
proximocranial-distocaudal direction in the middle third of the 
tibial diaphysis, simulated by osteotomy, were repaired by 
either IMPW or BPS. Tibiae were then subjected to a two point 
single cycle axial compression test, by applying an increasing 
compression load up to failure. Stress-strain graphs were 
drawn for each test specimen and stress (applied load) and 
strain (deformation) at yield, ultimate strength and failure 
were determined. Radiographs and digital photographs were 
made pre-osteotomy, post-osteotomy, post-repair and post
test, and modes of failure noted. Mean stress and strain 
values were compared between groups using ANCOVA. 

In the IMPW group, 50% of specimens failed due to unravelling 
or slippage with displacement of the cerclage wires, 30% due 
to bone fracture at a cerclage wire, and 20% due to bone 
fracture elsewhere. In the BPS group, 80% failed due to bone 

fracture at one or more screw holes, whereas 20% failed due 
to bone fracture not directly associated with the implants. 
No bone plate or screw underwent plastic (permanent) 
deformation, whereas 80% of the IM pins and 30% of the 
cerclage wires did. Mean stress at the yield point were 0.323 
MPa and 0.403 MPa respectively, at the point of ultimate 
strength 0.383 MPa and 0.431 MPa respectively, and at 
the failure point 0.345 MPa and 0.403 MPa respectively, for 
the IMPW and BPS groups. Mean strain at the yield point 
were 0.30% and 0.36% respectively, at the point of ultimate 
strength 0.41 % and 0.47% respectively, and at the failure 
point 0.71 % and 0.84% respectively, for the IMPW and BPS 
groups. 

Subjectively, there was an indication that the BPS group was 
more resistant to deformation by the loads applied than the 
IMPW group. However, statistically, there were no significant 
differences in stress at yield (P = 0.299). ultimate strength 
(P = 0.275), or failure (P = 0.137) between the two groups. 
Similarly, there were no significant differences in strain at 
yield (P = 0.684), ultimate strength (P = 0.778), or failure (P = 
0.505) between the two groups. 

In conclusion, this study did not show enough evidence for a 
difference between the two methods of fixation. Therefore, it 
is suggested that intramedullary pins and full cerclage wires 
may be used as an acceptable alternative to bone plates 
and screws in the treatment of oblique mid-diaphyseal tibial 
fractures in chondrodystrophic dog breeds. 
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Epidural administration of drugs is commonly used in 
veterinary medicine. Magnesium sulphate (MgS04) is 
a physiological antagonist of the N-methyl-D-aspartate 
(NMDA) receptor. It has been reported to induce analgesia 
at the level of the spinal cord and may have synergistic 
effects when administered in combination with opioids. The 
objective of this study was to evaluate the analgesic effects 
of MgS0

4 
administered epidurally alone and in combination 

with morphine. 

The study was designed as a randomized, blinded cross-over 
study with six healthy adult Beagle dogs. Treatments included 
MgS04 (2.5 mg/kg) alone (Mg), or combined with morphine 
(0.1 mg/kg) (MM), morphine alone (0.1 mg/kg) (Mo) or 
sterile water (0.115 ml/kg) (C), injected into the lumbosacral 
epidural space. Antinociception was measured using the von 
Frey mechanical threshold device applied to the carpal pads, 
thorax and metatarsi. Measurements were recorded over 
24 hours. Sedation, behaviour and motor effects were also 

measured and data analysed using a linear mixed model with 
significance set as P < 0.05. 

There were significant effects of treatment and time in 
all regions. Overall threshold values in grams (median 
[interquartile range]) when regions were combined were 
significantly higher in Mg (164 (135-200]), MM (158 (131-
192)) and Mo (156 [129-195)) compared to C (145 [120-179). 
Thresholds were significantly higher compared to C in Mg, 
MM and Mo in the metatarsi and thorax, but only in Mg and 
Mo in the carpal pads. Onset and duration of anaigesia could 
not be determined. No motor deficits or adverse effects due 
to drug administration were observed at any time point. 

In conclusion, MgS0
4 

injected epidurally produced analgesia 
without motor deficits but did not enhance morphine analgesia 
in this study. The potential clinical application of epidural of 
MgS04 in animals with central sensitization remains to be 
studied. 
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Intramuscular administration of general anaesthetic agents 
is common in feline clinical practice. The objective of this 
study was to compare the anaesthetic, analgesic and 
cardiorespiratory effects of intramuscular medetomidine and 
ketamine administered alone or combined with morphine 
or tramadol for orchiectomy in cats using a randomized, 
clinical study of 30 cats. 

Cats received a combination of medetomidine (60 µg/kg) 
and ketamine (10 mg/kg) alone (MedK) or combined with 
morphine (0.2 mg/kg) (MedKM) or tramadol (2 mg/kg) 
(Med KT) intramuscularly. Induction and anaesthetic recovery 
times and quality were recorded by a blinded researcher. 
Pre-surgery arterial blood gases were measured. Heart rate, 
respiration rate, Doppler arterial blood pressure (DABP), 
haemoglobin saturation (Sp0

2
) and end-tidal carbon dioxide 

(ETC02 ) were recorded every 5 minutes during general 
anaesthesia and at each surgical stage. Analgesia was 
evaluated with a visual analogue scale, a composite scoring 
system and the von Frey mechanical threshold device every 
hour from 3 to 8 hours post-injection. Data were analysed 
with a linear mixed model, Kruskal Wallis or chi-square tests 
(P < 0.05). 

"Surgery had a significant effect on DABP 
(P < 0.001 ), Sp02 (P < 0.001 ), respiratory 
(P = 0.003) and heart rates (P = 0.002), 

which inc reased , and ETC02 (P = 0.003), 
which decreased, with all combinations." 

Median (range) induction and recovery times (minutes) 
were not significantly different among the combinations: 
5.6 (2.7, 8.0), 7.4 (5.1, 9.6) and 8 (5.8, 14.9) for induction 
and 128 (95, 143), 166 (123, 210) and 143 (123, 180) for 
recovery, with MedK, MedKT and MedKM, respectively. All 
three combinations caused low Pa0

2 
(mean ± SD: 66.2 ± 

1.7 mmHg). Surgery had a significant effect on DABP (P < 
0.001 ), Sp02 (P < 0.001 ), respiratory (P = 0.003) and heart 
rates (P = 0.002), which increased, and ETC02 (P = 0.003), 
which decreased, with all combinations. Non-significant 
differences were found in pain scores and von Frey results 
among treatments; however, the von Frey changes over 
time did vary by treatment (P < 0.001) with the MedK group 
returning to baseline values more rapidly than MedKM and 
Med KT. None of the cats required rescue analgesics. 

All three protocols provide adequate anaesthesia and 
analgesia for orchiectomy in cats. Oxygen should be 
supplemented. 
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A perception exists that the future of veterinary services in 
the countryside is under threat due to a decrease in young 
veterinarians entering this career. Veterinary career choice 
can be influenced by several factors from student selection 
to first employment. The Onderstepoort Feedlot and Al 
Challenges were introduced into the veterinary curriculum 
in 2007 to address the above problem, amongst other 
objectives. A retrospective interview survey was done by 
email and telephonic communication in 2011 amongst 
students and young veterinarians that had completed the 
Feedlot or Al Challenges to determine whether some of 
the initial objectives had been met. The questionnaire was 
divided into two parts, the first being questions classifying 
each respondent into various categories, and the second 
part consisted of questions aimed at subjective opinions of 
the respondent regarding the value of the Feedlot and Al 
Challenges as educational tools, and the effect they had on 
career choice. Descriptive statistics were performed, and 
ratios were compared using the Fisher's exact test in Epicalc 
2000. 

Male respondents were 1.6 times more likely to consider a 
career in production animal practice than female respondents 
(27/38 vs. 44/97, P < 0.01 ). However females contributed 
1.6 times more to the total number of young veterinarians 
interested in production animal practice (44 vs. 27). Similarly, 
although respondents from a farming background were 1.9 
times more likely to consider a career in production animal 
practice than those from an urban background (24/30 vs. 
45/105, P< 0.01 ), the total contribution to a production animal 
career was higher from urban background respondents. 

When interviewed on the educational value of the Challenges, 
117 (87%, 95% Cl: 80 - 92%) of the respondents were of 
the opinion that it played a positive role in their studies. Of 
the recently qualified respondents 22/35 (63%) indicated 
that the Feedlot Challenge helped them in their professional 
career in general. Of the respondents who did not consider 
a career in production animals before the Challenges, 19/63 
(30%) indicated that the Challenges motivated them to 
consider a career switch. Eighteen (95%) and 17 (89%) of 
these were from an urban background (P = 0.07), and female 
(P = 0.097), respectively. Ethnic group did not affect career 
choice or opinion about the educational value of the Feedlot/ 
Al Challenge. 

It is concluded that farming background and gender of 
respondent were indeed important determinants of veterinary 
career choice. However, due to the high proportion of female 
veterinary students and those from an urban background, 
these two categories contributed more to the total number 
of young veterinarians interested in entering rural veterinary 
practice than male respondents and those from a farming 
background respectively. 

It is further concluded that the Feedlot/Al Challenges can 
influence career choice during the formative years, in particular 
for female students and those from an urban background, 
and it is a valuable educational tool for a general veterinary 
career. An increase in the number of female veterinarians can 
be expected in future production animal veterinary practice. 
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The head base I neck region of sperm, and in particular that 
of avian sperm, has been identified as potentially vulnerable 
and prone to a variety of defects. During spermiogenesis 
in vertebrates the centriolar complex is responsible for 
initiating tail formation and for attachment of the flagellum to 
the base of the nucleus. In mammals, incorrect alignment of 
the centriolar complex has been implicated in a number of 
serious sperm defects and studies of defective sperm in the 
emu appear to indicate a similar aetiology. 

Semen samples were collected from the 

manifested as multiple tails, abaxial tail implantation, 
bending of the head base as well as disjointed and 
acephalic sperm (Figure). Multiple flagella resulted from the 
presence of supernumerary centriolar complexes whereas 
the other defects originated from the incorrect alignment 
of the centriolar complex with respect to the nucleus 
during the early stages of spermiogenesis. Attachment of 
the centriolar complex to the nucleus at an oblique angle 
caused head base bending. In both disjointed sperm (in 
which the mid piece and proximal part of the principal piece 

lie parallel to the nucleus) and acephalic sperm 
distal ductus deferens of 15 sexually 
mature emus, Dromaius novaehollandiae, 
slaughtered commercially during the mid
breeding season. Samples were immediately 
fixed in 2.5% 0.13 M Millonig's phosphate
buffer~d glutaraldehyde. Smears for light 

"Both semen and 
(where tails are correctly aligned), there was no 
contact between the nucleus and the centriolar 
complex. Abaxial tail formation resulted from 
an as yet unobserved misalignment of the 
centriolar complex and the nuclear base. 

testicular samples 
revealed a range of 
defects implicating 
malfunction of the 

microscopy (LM) were prepared from the centriolar complex 
fixed semen samples, stained with Wright's 
stain and examined microscopically using in their formation." 

Although the various defects were readily 
observed by light microscopy, the underlying 
cause of the anomalies was only revealed by 
electron microscopy. TEM of testicular samples phase contrast illumination. Semen samples 

and testicular material were also collected for transmission 
electron microscopy (TEM). The semen samples were fixed 
in the same manner as for LM, while the blocks of testicular 
material were fixed in a similarly buffered 4% glutaraldehyde 
Solution. Samples were processed for TEM using standard 
techniques and viewed with a Philips CM10 transmission 
electron microscope. 

Both semen and testicular samples revealed a range of 
defects implicating malfunction of the centriolar complex 
in their formation. These anomalies, albeit in low numbers, 

b 

k .. ' 

revealed that head base bending, multiple-tailed sperm, 
disjointed sperm and abaxial sperm tails originated during 
the early stages of spermiogenesis. However, no indication 
was given of the origin of acephalic sperm, possibly due to 
the scarcity of the defect and the low probability of sectioning 
acephalic cells. These findings suggest that various degrees 
of incorrect orientation of the centriolar complex during early 
stages of spermiogenesis results in the manifestation of a 
variety of sperm head-base/neck defects in the emu. The 
propensity for such defects is exacerbated by the length of 
the centriolar complex in ratite sperm. 

c 

Wrtght's stained smears of emu spermatozoa. (a) Normal sperm head and a n acephalic 
sperm {arrow); (b) Sperm bent at the head base; {c) Disjointed sperm. Bar = l O µm. 
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Aquatic pollution is an important global concern and 
crocodilians, as top predators in aquatic ecosystems, 
are considered to be excellent sentinels of ecosystem 
health. Many aquatic pollutants, e.g. pesticides and 
pharmaceuticals, are bio-transformed by the liver and 
excreted in the urine, making urine a very useful diagnostic 
sample for scientists. Likewise, the evaluation of a urine 
sample, from individual human or animal patients, is a well
established diagnostic approach to obtain clinical data for 
evaluation of health and confirmation of specific diseases, 
e.g. endocrine system abnormalities. 

The focus of this investigation was primarily on endogenous 
steroid hormones and their metabolites. Steroid profiling 
has been employed for extensive studies of urinary 
steroid metabolites in humans. The investigation of urinary 
hormones could provide valuable information on the 
endocrine axis of the crocodilians, and aid in the evaluation 
of the significance of this method and matrix (urine) as an 
indicator of endocrine disruption (ECO). 

Urine samples from 22 American alligators (Alligator 
mississippiensis), collected and stored by the Department 
of Zoology, University of Florida, 7 from males, showing 
elevated plasma testosterone levels, 7 from females with 

high plasma progesterone, and 8 from females with abnormal 
plasma oestradiol levels, were selected for analyses. The 
sample preparation and analyses were performed at the 
College of Medicine, University of Florida. 

Preparation of urine samples for gas-chromatographic/ 
mass spectrometric analysis was achieved with a five-step 
discipline, involving solid phase extraction (SPE), before 
and after enzymatic hydrolysis, and derivatization of the 
free steroids. Separation and detection was performed by 
gas chromatography/mass spectrometry (GC/MS). 

Qualitative investigation showed the presence of various 
steroid hormones and their metabolites. Analytes that 
were identified included andosterone, etiocholanolone, 
11-hydroxyandrosterone (HAn), 11-hydroxyetiocholanolone 
(Het), 11-deoxytetrahydrocortisol (THS), and corticosterone. 

In addition to identification, quantitative analysis of steroids 
and their metabolites in crocodilian urine may serve as a 
valuable diagnostic tool in the investigation of ECO effects. 
Establishing reference values for healthy animals from non
polluted environments will also aid in future monitoring of 
pollution. 
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Nile crocodiles (Crocodyfus nifoticus) in the Olifants River, 
South Africa, are currently threatened by a pathological 
condition characterised by hardening of all their fat depots 
owing to inflammation (pansteatitis), subsequently causing 
immobility and a slow death. Owing to the practical difficulties 
when assessing a crocodile's state of health in the wild, non
invasively collected data on stress responses by crocodiles 
could help to identify afflicted areas. Such monitoring could 
also be applied to captive crocodiles because stress is a big 
concern for crocodile farmers if it negatively affects health 
and productivity. However, assays for non-invasive hormone 
monitoring need to be carefully validated to ensure biologically 
meaningful results . Thus far, no non-invasive method for 
determining stress-related physiological responses has been 
established for any crocodilian species. 

Our aim was to identify a suitable enzyme immunoassay 
(EIA) to monitor adrenocortical endocrine function using 
faeces collected from captive Nile crocodiles as hormone 
matrix. 

We performed an ACTH challenge on ten adult crocodiles 
(total body length 1.8 - 2.2 m) at Le Croc crocodile farm, 
South Africa. Intramuscular injections of synthetic ACTH 
(5 µg/kg) yielded serum corticosterone levels of up to 
-1200% above pre-injection levels 1 - 5 hours post-injection. 
An additional eight individuals were exposed to electric 
immobilisation and handling only by injecting them with 
a physiological saline solution. In these animals, serum 

corticosterone concentrations increased -20 - 2700% above 
pre-injection levels, indicating that handling was already a 
sufficient stressor during this experiment. Of the 18 animals, 
six (four ACTH, two saline treated) were singly housed. The 
remaining animals (six of each treatment group) were either 
kept as pairs or in groups of four individuals. 

All 18 animals were monitored for 17 days pre- and 18 days 
post-injection. Faecal samples pre- and post-injection 
could be obtained from only three singly housed crocodiles 
(two ACTH, one saline treated) and from all ponds housing 
more than one animal. Average defecation rates varied from 
0.6 to 2.6 samples per week. Acorticosterone, cortisol and two 
group-specific EIAs, against 5-reduced cortisol metabolites 
measuring 11, 17-dioxoandrostanes and metabolites with 
a 5j3-3a-ol-11-one structure (3a, 11 oxo-CM), respectively, 
were evaluated for faecal glucocorticoid metabolite (FGM) 
analysis, with the 3a,11oxo-CM EIA performing best. FGM 
levels in the three singly housed animals reached peaks of 
380% (ACTH), 157% (ACTH), and 136% (saline) above pre
injection levels at about 7 to 15 days following treatment, 
respectively. Grouped FGM levels (interval of 5 days) in 
pair- and group-housed animals showed an elevation of 91 % 
(ACTH) and 73% (saline) above baseline 7 to 10 days post
injection, respectively. 

In conclusion, non-invasive hormone monitoring can be 
used for assessing adrenocortical function in captive Nile 
crocodiles based on FGM analysis. 
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With increasing pressure on pristine wildlife habitat and 
growing impact of reconciliation ecology, many species are 
colonizing urban environments. While some work has been 
done on indirect effects of urban life on wildlife physiology 
and fitness, these effects, particularly on stress physiology 
have not been characterized for most species. 

We investigated the effect urban life, particularly dietary 
augmentation, has on stress physiology, movement ecology 
and foraging behaviour of a social carnivore, the banded 
mongoose (Mungos mungo). We used non-invasive faecal 
glucocorticoid monitoring, and home range utilization to 
investigate these effects on fourteen troops of free-ranging 
mongooses in habitats ranging from near-pristine to urban, in 
a seasonal environment. 

Glucocorticoid metabolite concentrations from 1900 faecal 
samples strongly supported a candidate mixed effects 
model with troop, a troop by season interaction and faecal 
organic content as effects. This suggests that glucocorticoid 

metabolite levels are best predicted by dietary constraints 
and troop/habitat modified by season. Seasonality in 
glucocorticoid production, expected to vary with food 
availability, was absent in urban troops while rural troops 
had elevated glucocorticoids in the food-l imiting dry season. 
Home range utilization was focused on food augmentation 
sites for urban troops, but was diffuse for rural troops. Troops 
without access to anthropogenic food had larger home range 
sizes. Further effects were seen in troop demographics 
whereby troops with food augmentation were double the 
size of those without. Chronic elevation of glucocorticoid 
metabolites has been implicated in lowered skin immunity and 
lowered mycobacterial immunity. This population has regular 
outbreaks of a novel pathogen, Mycobacterium mungi, with 
a putative percutaneous portal of entry, which suggests a 
possible link between banded mongoose disease ecology, 
stress physiology and anthropogenic habitat modification. 
These indirect effects and implications for fitness in urban 
wildlife will increasingly be important considerations in 
conservation as we continue to expand urban environments. 
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The South China tiger (Panthera tigris amoyensis) is the 
most endangered of the remaining six tiger subspecies; there 
are probably no more than 20 individuals in the wild while the 
captive population, mainly in Chinese zoos, numbers about 
100. Given these numbers, conservation of this species 
can only be achieved by captive breeding and subsequent 
reintroduction to the wild. Save China's Tigers (SCT) is a 
charitable foundation that breeds and rewilds South China 

three tigers in 40 ha and 100 ha fenced camps together, where 
a population of free-ranging blesbuck (Damaliscus dorcas) 
occurred at densities ranging from 2.5 to 55 blesbuck/km2 

in the 40 ha camp, and 15 to 60 animals/km2 in the 100 ha 
camp. Data collection took place from January 2010 to June 
2012, with a total of 868 days of behavioural data collection. 

Data revealed differences in the mean kill rate between the 
tigers for later reintroduction in restored 
protected areas in China. "These preliminary 

results indicate that 

40 and the 100 ha camps, where the former 
reached values of 0.22 kills/tiger/day, while 
the later did not exceed 0.1 kills/tiger/day, 
which is the same figure as for free-ranging 
tigers. Time between kills was inversely 
related to blesbuck density in the 40 ha camp 
but not in the 100 ha camp. 

The tiger rewilding programme, located on 
Laohu Valley Reserve, South Africa, has 
increased their tiger population from four 
animals in 2004 to 14 tigers in 2011. SCT 
has developed a "rewilding" methodology 
where captive-born tigers are provided with 
self-taught opportunities to learn to hunt prey 
animals independently. To date, all first and 

rewilded tigers are able 
to kill frequently enough 
to ensure an adequate 
food intake compared 

to wild, free-ranging 
tigers." 

These preliminary results indicate that 
rewilded tigers are able to kill frequently 
enough to ensure an adequate food intake 

second generation tigers over 2 years of age (n = 8) have 
been successfully rewilded. 

compared to wild , free-ranging tigers. Therefore, these 
animals can be free-released into reserves where they can 
hunt free-ranging, natural prey. However, additional data are 
needed to be able to generalize the success of the rewilding 
process for this species. 

To assess their hunting proficiency, five adult rewilded tigers 
(four males and one female) were placed in groups of two or 
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The uterus is a unique organ 
with an ability to respond to 
excessive physiological and 
pathological insults through 
a series of complex cellular 
and molecular interactions. 
Successful breeding requires 
timely uterine involution, 
resolution of the local uterine 
inflammatory process 
postpartum and resumption 
of ovulatory oestrous cycles. 
The multiple roles of the uterus 
include facilitating fertilisation, 
pregnancy and parturition, 
all of which are necessary 
for successful reproduction. 
After calving, the bovine 
endometrium undergoes 
marked morphological and functional changes that are 
necessary for subsequent re-breeding. Regulation and 
integration of these key events are largely uncharacterised. 

Here, first-parity mixed-breed postpartum suckled beef cows 
(n = 13) were studied. The cows included Charolais (n = 
9), Simmental (n = 2), Belgian blue 

Endometrial biopsies exhibited 
severe inflammation (>75 
leukocytes per high-power field) 
at 15 DPP, which had begun 
to resolve by 30 DPP and had 
completely resolved by 60 DPP. 
The severe inflammation at 
15 DPP coincided with uterine 
infection in all cows and a 
significant increase (P < 0.05) 
in the expression of all of 16 
genes investigated, including 
CD45, ll8, ll6, ll1, TNF, TAP, 
SAA3 and HP at 15 DPP, 
relative to 60 DPP. All of these 
parameters had begun to return 
to normal physiological levels 
at 30 DPP. Systemically, serum 
protein concentrations of ll-8 

were elevated at 15 DPP compared with 60 DPP (78 pg/ml 
VS 48 pg/ml; p = 0.02). 

The capacity of the endometrium to mount an effective 
immune response after calving cannot be understated 
and clearly depends on the ability to recognise microbial 

ligands, recruitment of leukocytes and 
(n = 1) and Holstein-Friesian (n = 
1) cross-breds. Endometrial swabs 
and biopsies were taken at 15, 30 
and 60 days postpartum (DPP) from 
the healthy primiparous cows, ten 
of which subsequently conceived, 
with a view to characterising innate 
and inflammatory gene expression 

"Successful breeding requires timely 
uterine involution, resolution of the 

secretion of effector molecules. 

These results suggest that in cattle, 
postpartum endometrial inflammation 
and leukocyte infiltration underpinned 
by increased expression of pro
inflammatory AMP and APP genes 

local uterine inflammatory process 
postpartum and resumption of 

ovulatory oestrous cycles.'' 

profiles. The samples were analysed histologically, by 
microbial culture and by qRT-PCR for innate immune gene 

are normal responses beneficial for 
bacterial clearance, uterine involution and restoration of a 
healthy endometrium for conception in cattle. Dysregulation 
of this inflammatory process may determine susceptibility to 
uterine disease and sub-fertility in cattle. 

expression. 
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Endometrial epithelial cells play a 
critical role in mediating inflammatory 
mechanisms that are key to bacterial 
clearance and tissue re-modelling 
postpartum. Infection of the uterus is 
an important cause of infertility in dairy 
cows and dysregulated inflammatory 
responses to contaminating bacteria 
underlie endometritis and sub-fertility. 
Gram negative coliform bacteria 
induce acute inflammation of the 
endometrium, and Escherichia coli 
is the predominant pathogen isolated 
from animals affected with uterine 
disease where epithelial cells play a 
key role in local innate immunity. 

This study characterised innate 
immune gene expression by bovine 
endometrial epithelial cells from 
three animals in response to E. coli, 
a common cause of bovine uterine 
disease. Uteri from three non-pregnant cows were collected 
at a local abattoir immediately after slaughter and kept on ice 
until further processing in the laboratory. In the laboratory, the 
endometrium was dissected from the horn, cut into strips and 
placed in Hanks Balanced Salt Solution to harvest epithelial 
cells which were then cultured. Pure endometrial epithelial 
cells were then co-cultured with heat killed 

to expression of the normaliser gene (GAPDH), and shown 
relative to the mean in non-stimulated cells. 

Expression of all genes was increased significantly 
(P < 0.05) 6 hours post-stimulation. Expression of IL 1 b, 
TNF and SAA3 genes was increased by 121-, 357- and 

721-fold respectively (P < 0.05). Twenty four 
E coli. Expression of key innate immune 
genes, encoding toll-like receptor 4 (TLR4), 
the transcription factor NFkB 1, the chemokine 
interleukin 8 (IL8), inflammatory cytokines 
(interleukins IL 113. IL6; tumour necrosis factor, 
TNF), 13-defensins (lingual antimicrobial 
peptides LAP, tracheal antimicrobial peptide 
TAP) and acute phase proteins (haptoglobin, 
HP; serum amyloid A, SAA3) was examined 
in endometrial epithelial cells stimulated 
with E. coli for 6 arid 24 hours using qRT-

"This study characterised 
innate Immune gene 
expression by bovine 
endometrial epithelial 

hours post-stimulation, IL 1 b, IL6, IL8, TNF 
and LAP gene expression was decreased 
compared to 6 hours, whereas TAP and 
SAA3 expression was further increased 
to 209- and 3452-fold (P < 0.05). E.coli 
driven expression of immune effector genes 
demonstrates potent immune, antimicrobial 
and regulatory capacity of endometrial 
epithelial cells to respond to this pathogen. 
Because APPs are proposed as diagnostic 

cells from three animals 
in response to E.coli, 
a common cause of 

bovine uterine d isease." 

PCR. After RNA extraction fold changes for qRT-PCR were 
calculated using the 2-MCt method as the expression of the 
gene of interest in stimulated endometrial cells, compared 

markers of uterine infection the present 
study demonstrates localised endometrial expression of 
SAA3 is a sensitive diagnostic for uterine and specifically E. 
coli infection in cattle. 
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Uterine involution is the time period after parturition, within 
which the uterus returns to a physiological state capable 
of nurturing a new conceptus. Completion of involution 
encompasses physiological and histological processes 
such as size reduction, contraction, caruncle shedding, 
necrosis and tissue remodelling. All cows experience 
endometrial bacterial contamination and tissue remodelling 
postpartum, instigating local inflammatory 

mRNA-Seq revealed that 1, 107 genes were differentially 
expressed, 73 of which were increased 15 DPP and 1,034 
increased at 30 DPP (P < 0.05; n = 3 at both time-points). 
GoSeq analysis revealed enrichment of immune response 
pathways 15 DPP. However, at 30 DPP, expression of 
the majority of genes was increased with tissue repair 
and proliferative activity pathways particularly enriched. 

Candidate genes from the mRNA-Seq study 
activity. However, mechanisms that control 
inflammation and restore functional 
endometrium while avoiding pathology are 
not defined. 

"The molecular 
were independently validated by qRT-PCR in 
additional cows (n = 5) at both time points. 
SAA2, GATA2, IGF1, SHC2, and SERPINA14 
genes remained significantly elevated at 30 
DPP in all animals. 

This study aimed to identify novel candidate 
genes indicative of inflammation resolution 
during involution in healthy beef cows. We 
generated a genome-wide transcriptomic 

changes mirror 
the physiological 

evidence of activation 
and resolution 
of endometrial 

Inflammation identified 
profile of endometrial biopsies 15 and 30 by neutrophll infiltration." 
days postpartum (DPP). DNA was amplified 

These results reveal early activation of 
inflammatory mechanisms which undergo 
a temporal functional change toward tissue 
proliferation and regeneration during 
endometrial involution in healthy postpartum 

and paired-end sequenced using the 
lllumina® Genome Analyzer II (GAii) and reads were then 
mapped to the bovine genome (version Btau_ 4.0.62) using 
the genome aligner TopHat. A plot was constructed that 
displayed the sample relations on multidimensional scaling 
(MDS). Bovine Ensembl genes were then converted to 
human Ensembl orthologs. 

cows. The molecular changes mirror the 
physiological evidence of activation and resolution of 
endometrial inflammation identified by neutrophil infiltration. 

The present study has identified novel gene expression 
patterns associated with involution which may become 
useful potential markers for unresolved endometrial 
inflammation in the postpartum cow. 
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The aim of this study was to determine the effect of freezing 
(-20°C) and ultra-freezing (-196°C) on the viability of 
common mastitogenic bacteria isolated from South African 
dairy herds. An effective preservation method is necessary 
for follow-up samples to proactively address udder health 
through follow up of samples from cows with increased 
somatic cell counts identified in the South African National 
Milk Recording Scheme (NMRS). Specifically, the period of 
time that mastitogenic bacteria could be re-isolated from milk 
samples was investigated. 

Field strains of Streptococcus agalactiae, S. dysgalactiae, S. 
uberis, Enterococcus faecalis, Escherichia coli, coagulase 
negative staphylococci, Staphylococcus aureus (phage 
type, lytic group 3) (STH) and other lytic groups (STA) were 
diluted in UHT milk equal to a 0.5 McFarland standard and 
aliquots were placed in Eppendorftubes and frozen, either in 
a household freezer at -20°C or in liquid nitrogen at -196°C. 
Ten samples of each organism were thawed and cultured for 
each temperature treatment every 2 weeks for 18 weeks, 
with one additional evaluation at week 30 for samples frozen 
at-20°C. 

Freezing did not prevent isolation nor impair growth of S. 
dysgalactiae, S. uberis and S. aureus (STH and STA) for 
both temperature treatments for the full duration of this study. 
Enterococcus faeca/is could also be isolated for the study 
duration from all samples, except at week 8 (at-196°C) when 
10% of samples showed no growth. The organism which was 
most affected by freezing in this study was S. agalactiae. 

From week 14, S. agalactiae could no longer be isolated from 
50% of samples frozen at -20°C, but its growth remained 
strong until week 18 in samples frozen at -196°C. Although 
coagulase negative staphylococci could be isolated from all 
samples over the 18 weeks, their growth strength of 3+ and 
2+ declined from week 1 O at -20°C and week 14 at -196°C. 
Contrary to previous studies, E. coli remained viable for an 
extensive period of time at both temperature treatments. It 
could be isolated from all samples frozen at -20°C until week 
16, but only from 50% of samples thereafter. In contrast to the 
other bacteria investigated, the viability of E. coli decreased 
slightly faster when frozen at -196°C than at -20°C. No 
growth could be detected in 10% of samples frozen at -196°C 
at weeks 14 and 18. 

Results have indicated that producers can freeze milk 
samples for 12 weeks in their household freezers (-20°C), 
but thereafter 50% of S, agalactiae samples may become 
false negative on bacterial culture. Most other mastitogenic 
bacteria investigated could still be isolated for 30 weeks after 
being frozen at -20°C. Mastitogenic bacteria in milk samples 
remain viable at -196°C for up to 18 weeks. This can enable 
producers to sample cows with increased somatic cell counts 
and freeze these samples at either -20°C or -196°C until 
shipping to a laboratory. The KOH test used to assist in the 
identification of Gram-negative organisms took more than 
double the time to react when samples were frozen for 10 
and 12 weeks at -20°C and -196°C, respectively, which may 
lead to false negative identification in the field. 
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The decision to use a particular antibiotic to treat bovine 
respiratory disease (BRD) depends on a range of factors, 
not least of which include the bacteria isolated and their 
susceptibility patterns. Transtracheal aspirate samples were 
collected from 713 clinically affected animals and 33 healthy 
animals from 37 feedlots throughout South Africa during the 
period 2000 to 2006 and processed according to standard 
bacterial culture techniques. 

Antibiotics selected for the antibiograms used in the study 
were determined by the antibiotic groups that were in 
relatively common usage in the majority of feedlots when the 
study was started in 2000, as well as those products that 
have been specifically registered for use in BRD. 

Over the survey period, very few multiple resistant organisms 
were isolated, but there was a trend towards more of these 
pathogens being identified. This is probably to be expected as 
the primary thrust in BRD management has up until now been 
the use of antimicrobials. The few cases of multiple resistant 
organisms encountered could in the majority of cases also 
be linked to feedlot operations with poorer management and 
antibiotic usage protocols. 

Mannheimia haemolytica, Pasteurella mu/tocida and 
Histophilus somni remained sensitive to the most commonly 
used antibiotics. M. haemolytica (299 isolates) was more than 
95% sensitive to amoxycillin, potentiated sulphonamides, 
ceftiofur and florfenicol, 84% to oxytetracyclines. Enrofloxacin 
and tilmicosin showed only 75% sensitivity and a definite 
trend of increasing resistance. 

P. multocida (312 isolates) sensitivity patterns were more 
variable than for M. haemolytica. Again, the aminoglycosides 
(35%) and tilmicosin (55%) showed poor sensitivities, with 
enrofloxacin showing a trend towards increasing resistance 
(from 100% to 70%). Sensitivity to amoxycillin, ceftiofur and 
tlorfenicol were >90%. P. multocida is known to be more 
resistant to tetracycline and the sensitivity was generally poor 
(45%). 

Only 39 H. somni isolates were identified for the period, 
with >90% sensitivity to ceftiofur , florfenicol and potentiated 
sulphonamides, 80% to amoxicillin, enrotloxacin and 
tetracycline, 75% to tilmicosin, 70% to penicillin G and 55% 
to the aminoglycosides. 
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Mannheimia haemo/ytica type A 1 was always considered 
to be the most important bacterial pathogen isolated from 
cases of respiratory disease in feedlot cattle in South Africa. 
However, analysis of transtracheal wash samples collected 
from acute outbreaks of respiratory disease in South 
African feedlot cattle for the period 2000 to 2006 showed 
that Mycoplasma spp. and Pasteurella mu/tocida were 
more commonly isolated than Mannheimia haemolytica and 
Histophi/us somni. 

Transtracheal aspirate samples were collected from 713 
clinically affected animals and 33 healthy animals from 37 
feedlots throughout South Africa during the period 2000 to 
2006 and processed according to standard bacterial culture 
techniques. 

2001 2002 2003 

The ratio of M. haemolytic a to P. mu/tocida in the study showed 
an interesting trend, with samples taken in 2000/1 having a 
M. haemolytica isolation rate of 61.0% which was in line with 
previous findings in South Africa. This isolation rate dropped 
sharply to 28.8% in 2002 and by the end of the study the 
isolation rate of P. multocida reached 59.6%. 

The decrease in 2002 coincided with the availability of a new 
M. haemo/ytica antileukotoxin vaccine and with the withdrawal 
of a previously used P. mu/tocida bacterin vaccine. 

2004 2005 2006 

Percentage of mycoplasma and bacterial Isolates from infected feedlot caft1e. 
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Bovine respiratory disease complex (BRO) is largely a single 
clinical entity of bronchopneumonia usually associated with 
the assembly of large numbers of weaner cattle into a feedlot 

2000/1 99 60 60.6 64 61 .0 14 13.3 

2002 111 50 45.0 32 28.8 40 36.0 

,2003 121 70 57.9 36 29.8 48 39.7 

2QcM 87 40 46.0 34 39.1 22 25.3 

2005 136 106 77.9 64 47.1 52 38.2 

114 99 86.8 16 14.0 68 59.6 

environment. The presence of Mycoplasma spp. has been 
shown to increase the severity of respiratory disease and 
the aim of the study was to identify the isolation rates of 
Mycoplasma spp. in feedlot cattle in South Africa. 

Transtracheal aspirate samples were collected from 713 
clinically affected animals and 33 healthy animals from 37 
feedlots throughout South Africa during the period 2000 to 
2006. 

According to the literature, mycoplasmas are isolated from 
25% to 80% of pneumonic lungs and from 5% to 10% of lungs 
in healthy feedlot cattle. In this study the average isolation rate 
in was 62.4% in affected animals and 22.6% in healthy cattle. 
There was a significant (odds ratio= 4.61, 95% Cl: 3.25, 6.54; 
P < 0.001) association between Mycoplasma isolation and 
respiratory disease in feedlot cattle in South Africa. 

A fairly consistent finding was that in 11.3% of samples 
(range 6.9 to 17.5%) Mycopfasma spp. were isolated without 
primary respiratory bacteria being present. 

7 6.7 18 17.1 11 11.1 

6 5.4 4 3.6 21 18.9 12 10.8 

16 13.2 0 0 19 15.7 13 10.7 

6 6.9 2 2.3 13 14.9 6 6.9 

0.7 14 10.3 14 10.3 15 11.0 

10 8.8 11 9.6 7 6.1 20 17.5 

Summary of mycoplasmal and primary resplro!OI)' bacterial pathogens from feedlot cattle with respiratory disease. 
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Medicinal turpentine has been used extensively in the eastern 
Free State and KwaZulu-Natal in the belief that it is able to 
prevent and treat redwater in cattle, with reportedly excellent 
results. Redwater is often a fatal disease in cattle and results 
in losses of large numbers every year in South Africa. In this 
study redwater is used to refer to disease caused by both 
Babes/a bigemina (African redwater) and Babesia bovis 
(Asiatic redwater). Medicinal turpentine is obtained by the 
distillation of resin obtained from numerous pine tree species 
as a by-product during the production of chemical wood pulp. 
This study was initiated in an attempt to investigate the validity 
in the use of the turpentine as a medicinal agent. For this study 
the use of turpentine was evaluated in three stages. 

The first component of the study involved a survey with ten 
commercial farmers who were known to be using turpentine. 
The second part of the study made use of a screening assay 
of B. caba/li in a red cell culture which was exposed to various 
concentrations of turpentine in comparison to diminazene and 
imidocarb. In the third part a tolerance study was undertaken 
using 24 replacement heifers. Three different volumes of 
turpentine were used (1, 3 and 5 times the recommended 
dose of 2 ml, i.e. 2 ml, 6 ml and 1 O ml), and a control 
group was treated with 2 ml normal saline. All treatments 
were given by subcutaneous injection in the neck or shoulder 

area. Blood was then drawn from these animals at specified 
intervals and pre-determined parameters were measured. 
This included obtaining serum for B. bovis and B. bigemina 
serology to determine whether the animals used had ever 
been exposed to either of these parasites. Temperatures, 
weights, pregnancy status and injection site reactions were 
also monitored. 

The cultures indicated that turpentine may have a delayed 
static effect on parasite growth or an indirectly cidal effect, 
as the final parasitaemia was reduced by 30%. The tolerance 
study revealed that irritation was noted at the injection site at 
the higher dose. The pregnant animals in the study did not 
abort or deliver unhealthy calves. There was an indication 
that turpentine does induce a fever reaction when injected 
into cattle. The most consistent findings in the blood results, 
where statistical and biological significance was established, 
were found in the serum globulin levels; increased globulin 
concentrations suggested that the product may be acting 
as an adjuvant and having an immune stimulating effect. In 
studies of malaria in mice, turpentine clearly demonstrated its 
ability to decrease schizont development of by up-regulating 
cytokines. Further studies are necessary to determine the 
exact effect turpentine has on immune-mediated immunity. 
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South African plants used in traditional animal health or 
ethnoveterinary medicine (EVM) have been shown in various 
investigations to possess interesting antibacterial, antifungal 
and antiviral properties, but have rarely been investigated for 
toxicity. Rural people use a diverse array of plants to treat 
diseases in animals, especially wounds and infections. These 
plants need to be tested for toxicity to avoid use of potentially 
dangerous preparations. Assays to identify cytotoxic and 
genotoxic effects are a useful precursor to in vivo toxicity 
studies, providing preliminary indications of safety of plant 
extracts. 

Extracts of sixteen plants used popularly in southern African 
EVM were prepared using acetone, a solvent which extracts 
compounds with a wide range of polarities. Cytotoxicity was 
determined using a colorimetric tetrazolium-based (MTT) 
assay against Vero kidney cells and bovine dermis cells. 
Mutagenic effects against Salmonella typhimurium strains 
TA98 and TA 100 were examined using the Ames test. 

Vero cells were generally less sensitive to the extracts than 
the bovine dermis cells. Combretum caffrum was the most 

cytotoxic extract against both cell types, with LC50 values less 
than 50 ug/ml. Markhamia zanzibarica was also relatively 
cytotoxic, but most of the plant extracts showed LC

50 
values 

between 0.1 and 1 mg/ml. Sclerocarya birrea was not 
cytotoxic to either cell line up to the highest test concentration 
of 1 mg/ml. None of the plant extracts showed mutagenicity 
against the S. typhimurium strains tested, indicating lack 
of frame shift or base pair mutation capabilities without 
metabolic activation. 

Preliminary studies of EVM plant extract toxicity assist in 
evaluating the potential toxic effects of traditional remedies, 
particularly as many of the plants in this study are applied 
topically to treat wounds and skin infections. These studies 
also inform the selection of plants for laboratory studies 
concerning isolation of selectively anti-infective compounds 
in the absence of non-specific toxicity. For confirmation of 
toxicity, however, in vivo studies are necessary. 
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The effective control of bovine tuberculosis (BTB) in cattle and 
wildlife is of paramount importance and this can be achieved 
through the use of accurate and comprehensive diagnostic 
tests. The current methods used to detect BTB are the skin 
test and the in vitro gamma interferon assay. However, they 
do not detect anergic animals. Serological tests such as the 
fluorescence polarization assay (FPA) have shown promise 
in the diagnosis of tuberculosis. FPA is a simple and rapid 
test which can be performed in the field or laboratory for 
high throughput testing. It has the potential to cover the 
full spectrum of the immune responses during the disease, 
depending on the design of the tracer. 

Hence, our study was aimed at developing a 
FPA using peptides derived from MPB70. Since no 
species-specific reagents are required, sera from 

bovine, buffaloes and lions can be tested. 

The mpb70 gene was cloned, expressed as a histidine-tagged 
recombinant protein (rMPB70), purified and labeled with 
fluorescein. In addition, the gene was fragmented into three 
to include predicted epitopes. The gene fragments were also 
cloned and the resulting proteins were expressed as fusions 
with the monster green fluorescent protein. Gene fragments 
2 and 3 were expressed successfully. In the ELISA, the 
rMPB70, fragment 2 MGFP fusions reacted with immune sera 
from BTB infected buffaloes. In the next step this fragment 
will be analyzed as overlapping peptides to find the optimum 
target for FPA. 
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Non tuberculous mycobacteria (NTM) are now being 
recognised as emerging environmental, opportunistic 
pathogens capable of infecting both humans, especially those 
with compromised immune systems, and animals. Although 
most NTM species are known to rarely or never cause any 
diseases, literature has suggested that exposure of animals 
to NTM may influence the outcome of immunological assays 
for tuberculosis (TB) because of cross- reactive responses 
to antigens common to both members of the Mycobacterium 
tuberculosis complex (MTBC) and NTM. This study aimed to 
address the occurrence of NTM in cattle and African buffalo 
and their respective environments in South Africa and the 
potential of the NTM species to induce an immune response 
which may influence the diagnosis of TB. 

Culture-based isolation methods for mycobacteria from 
soil and water have been evaluated and the use of NaOH 
and oxalic acid as decontaminants showed optimum 
decontamination and was optimised and used in subsequent 
experiments. We conducted a survey for NTM isolation in 
all the nine provinces of South Africa. A total of 175 NTM 
isolates were recovered from 495 samples (swabs, soil and 
water) originating from bovine and buffalo populations and 
their respective environments. Speciation of NTM isolates 

from a collection of frozen cultures originating from animal 
lymphnodes, milk and soil samples at the ARC-OVI TB 
laboratory, as well as from isolates originating from the survey 
was done by 5'-16s rRDA PCR, followed by sequencing. The 
sequences were analysed using NCBI Blast searches (www. 
blast.ncbi.nlm.nih.gov/Blast.cgi) and RIDOM (www.ridom
rdna.de) databases. 

A total of 171 NTM isolates was analysed and 31 different 
NTM species were identified; including unique NTM species 
closely related to other species in the database as well as 
potential novel species (NTM species with no close relative 
in the NCBI or RIDOM databases). Prevalence per animal 
species and its environment, per sample type as well as 
per province was defined. The two most prevalent species, 
M. nonchromogenicum and M. vaccae, were selected for 
production of purified protein derivatives (PPD) in order to 
investigate their potential to induce a cross-reactive immune 
response. Animal infection experiments to test the PPD are 
underway. Proteomic analysis of the PPD will be done and 
compared with proteomes of the commercial bovine (PPD-B) 
and avian (PPD-A) PPD in order to investigate antigens 
shared between the four PPD and antigens unique to M. 
nonchromogenicum and M. vaccae. 
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Atypical mycobacteria, also known as environmental 
mycobacteria, have been reported to abound in tropical 
countries. Variable research findings in experimentally 
infected animals and naturally exposed animals and humans 
have raised suggestions with respect to atypical mycobacteria 
attenuating the effect of the Mycobacterium bovis BCG 
vaccine commonly used in humans. Attempts at using this 
vaccine in adult cattle, like in adult humans, also resulted 
in this vaccine providing incomplete protection against 
pulmonary tuberculosis. This phenomenon was explained to 
be a result of immunological cross reactivity due to antigens 
shared between atypical and tuberculous mycobacteria. 
Immune responses generated prior to BCG vaccination 
interfered with the multiplication of BCG bacilli, thereby 
leading to reduced protective efficacy. We investigated the 
consequences of exposure to atypical mycobacteria prior to 
BCG vaccination on experimental infection with M. bovis in a 
mouse model. 

Immune responsiveness was assessed by determining the 
kinetics of cytokine production and appearance of clinical 
signs after exposure to two atypical mycobacteria, i.e. the 
non-pathogenic M. forluitum and the occasionally pathogenic 
M. kansasii. Mice were pre-sensitized per os three times 
at weeks 1, 3 and 5 with 106 CFU/0.2 ml of either of these 
atypical mycobacteria followed by vaccination with M. 
bovis BCG 106 CFU sub-cutaneaously at week 9 and then 
challenged with M. bovis by aerosol at week 16. The entire 
experiment ran a course of 22 weeks and two batches of 
euthanasia were done, at week 16 prior to M. bovis challenge 
and week 22 after the course of M. bovis infection. Th1 /Th2 
and Th 17 cytokines were measured from the supernatant of 
PPD-F stimulated spleen cells in a multiplex assay using a 
multiplex bead assay (BD Biosciences). 

IL 17-A, a co-stimulatory cytokine, was measured in 
significantly higher quantities in the mice that were 
vaccinated prior to M. bovis infection (BCG+M. bovis+ mice) 
than in mice that were pre-sensitized with either atypical 
mycobacteria prior to vaccination and challenge. It was also 
found to be significantly higher in the BCG+M. bovis+ mice 
than mice that received M. bovis alone, suggesting that 
atypical sensitization prior to BCG vaccination is capable 
of further reducing BCG efficacy, and confirming previous 
studies in which BCG vaccination resulted in increased 
Th17 immunity. Although high IL 17-A levels is not indicative 
of full protection, it is known to be secreted in high quantities 
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especially early after BCG vaccination triggering the 
secretion of pro-inflammatory cytokines, TNF-a and IL-6, 
the highest level of TNF-a seen in the M. forluitum+BCG+M. 
bovis+ group and IL-6 seen in the M. kansasii+BCG+M. 
bovis+ group respectively. Th 1 immune response is known 
to confer protection in tuberculous infection but was 
somewhat compromised in this study with the highest IFN-v 
responses observed in mice that had M. kansasii prior to M. 
bovis. This group of mice however had significantly low IL-
17 A and generally low levels of IL-6 and TNF-a , suggesting 
that the pro-inflammatory qualities of the IL-6 and TNF-a 
were being utilized, and IFN-y responses suggested a 
reasonable level of protection as unreasonably high levels 
of TNF-a and IL-6 normally results in tissue damage and 
subsequent progression to pathology, i.e. tending towards 
Th2 immunity. 

In conclusion, the balance between Th1 and Th17 cytokines 
which has been described as essential for protection in 
tuberculous infection was displayed here and the effect of 
atypical mycobacteria in altering these dynamics was also 
shown. This information will be useful for future vaccine and 
diagnostic interventions. 
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The African buffalo ( Syncerus caffer) is host for many 
pathogens known to cause economically important diseases 
and is often considered an important wildlife reservoir for 
livestock diseases. Theileriosis, heartwater, babesiosis and 
anaplasmosis are considered the most important tick-borne 
diseases (TBD) of livestock in sub-Saharan Africa, resulting 
in extensive economic losses to farmers in endemic areas. 
The most pathogenic and economically significant Theileria 
species in sub-Saharan Africa is Theileria parva, which 
causes east coast fever (ECF), corridor disease (which is 

Thei/eria, Babesia, Ehrlichia and Anap/asma species using 
a reverse line blot (RLB) hybridization assay. DNA was 
extracted from buffalo blood smear samples obtained from 
two geographically different areas in northern Botswana, the 
Chobe National park (n = 64) and the Okavango Delta (n = 
57). A fragment of the small subunit rRNAgene was amplified 
using genus-specific primers and amplicons were identified 
by hybridization to species-specific probes. Samples were 
also specifically screened for the presence of T. parva using 
a T. parva specific 18S rRNA real-time PCR assay. The RLB 

a controlled disease in South Africa) and 
January disease in cattle. T. parva appears 
to have evolved in the African buffalo and, 
although only causing subclinical infection in 
buffalo, causes fatal disease in cattle. Bovine 
babesiosis is a tick-borne disease found 
worldwide, caused by Babesia bigemina, B. 
bovis, B. divergens and B. major. Of these, 
B. bovis and B. bigemina have a significant 

"This information on 
results revealed the presence of Thei/eria, 
Babesia, Anap/asma and Ehrlichia species, 
either as single or mixed infections. Of the 
Thei/eria spp. present, T. parva (33%) and 
T. mutans (21%) were the most prevalent. 
Other species of interest were Anaplasma 
centrale (50%), A. margina/a (32%), Babesia 
occultans (12%) and Ehrllchia ruminantium 

the c irculation of TBD 
can contribute to raise 

awareness among 
veterinary officials and 

cattle owners ... " 

impact on cattle health and productivity in tropical and 
subtropical countries. Ehr/ichia ruminantium, the causative 
agent of heartwater (cowdriosis) is an intracellular rickettsial 
bacterium that causes severe disease of domestic ruminants 
(cattle, sheep and goats) in sub-Saharan Africa. The primary 
causative agent of bovine anaplasmosis is Anap/asma 
margina/e, a Gram-negative obligate intracellular bacterium, 
causing significant economic losses mainly due to the high 
morbidity and mortality in susceptible cattle herds. 

There are no reports of the presence of T. parva in Botswana 
and information on significant tick-borne haemoparasites, 
especially in northern Botswana, is scarce. The aim of the 
study was to screen buffalo samples for the presence of 

(11 %). Real-time PCR results indicated that 
74% of the samples tested positive for the presence of T. 
parva. 

This is the first report of T. parva in the buffalo population of 
northern Botswana. Buffalo act as asymp\oma\ic reseNo\t'<. 
for these haemoparasites. When these infected buffalo 
share the same home ranges with cattle, haemoparasites 
can be transmitted to cattle through infected tick bites. This 
information on the circulation of TBD can contribute to raise 
awareness among veterinary officials and cattle owners so 
that control measures (prevention of wildlife-cattle contacts, 
regular dipping) can be implemented to mitigate their 
economic impact. 
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Theileria buffe/i/sergentilorientalis is a group of closely 
related parasites of cattle and buffalo with a cosmopolitan 
distribution. Ticks of Haemaphysalis spp. act as vectors 
in Australia, Asia and Europe, but the vectors in Africa 
and the USA are still unknown. The classification of these 
benign parasites is still confusing and is complicated by 
their similar morphology, serology, vector transmission, 
geographic distribution, difficulties in obtaining pure isolates 
and incompletely known life-cycles. It is still unclear whether 
these organisms represent the same species or different 
species. Another closely related species, Thei/eria sinensis, 
was recently described in China and is regarded as a cause 
of bovine theileriosis in that country. 

The aims of this study were to characterize the 18S rRNA 
gene and complete internal transcribed spacer (ITS) region 
(ITS1-5.8S-ITS2) of the South African T. buffe/i, to determine 
the level of genetic variation between the novel and known 
T. buffeli-like genotypes, and to establish their phylogenetic 
positions based on their 18S rRNA gene and ITS sequences. 
Ribosomal DNA was amplified from DNA extracted from 
blood samples originating from buffalo in the Hluhluwe
iMfolozi Game Park (HIP) and the Addo Elephant Game Park 
(AEGP), cloned, and recombinants were sequenced. 

We identified T. buffeli from samples originating from buffalo 
from the two localities. Phylogenetic analyses of the 18S 
rRNA gene and the ITS regions of T. buffeli indicated the 
presence of 18S rRNA and ITS sequences which are similar 

to T. buffeli-like sequences from cattle and buffalo in China 
and India, and the 18S rRNA sequences which are similar 
to T. sinensis 18S rRNA sequences of cattle and yak in 
China. There was extensive sequence variation between 
the novel T. buffeli-like genotypes of the African buffalo and 
previously described T. buffeli and T. sinensis genotypes. The 
presence of organisms with T. buffeli-like and T. sinensis-like 
genotypes in the African buffalo is of significant importance 
to the cattle industry in South Africa as these animals may 
act as sources of infection to narve cattle. Our study provides 
important information which will assist in the classification of 
the complex T. buffeli/T. sergenti/T. orientalis group of benign 
and mildly pathogenic species. 

12() 130 1411 l l O 160 I 10 

~~~~~~~ 

52 



53 

Coagulation abnormalities In dogs undergoing elective and traumatic orthopaedic surgery 
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Coagulation abnormalities secondary to trauma are 
recognized in humans. Traumatic injury requiring surgery is 
common in veterinary patients and an understanding of the 
potential coagulation complications is important for the peri
operative period. 

Dogs requiring surgical repair for traumatic and chronic 
skeletal injuries were prospectively eligible for inclusion. 
Blood was collected for analysis immediately before 
surgery, immediately after surgery, and 24 hours after 
surgery completion. Values measured at each time point 
included: haematocrit. antithrombin activity, platelet count, 
total magnesium concentration, and thromboelastography 
(reaction time [R], K time, alpha angle, maximum amplitude 
[MA]). Repeated measures AN OVA with post-hoc Bonferroni 
corrections, Student's t-tests or Wilcoxon rank-sum tests 
were used (P < 0.05). 

Nineteen dogs were included in the study: 11 dogs with 
trauma and 8 dogs scheduled for elective orthopaedic 
procedures. Dogs with trauma compared to dogs undergoing 
elective procedures had lower haematocrit (0.40 vs 0.47, P 
= 0.02), shorter K (1.3 vs 2.0 min, P = 0.02), greater angle 
(72.5° vs 61.1°, P < 0.001 ), and larger MA (72.7 vs 61.9 mm, 
P < 0.001 ), but no difference in antithrombin, platelet count, 
magnesium, or R before surgery. Dogs in both groups had 
significantly larger MA 24 hours post-operatively compared 
with pre-operative values (P < 0.05). 

Hypercoagulability, identified using thromboelastography, 
was a common peri-operative finding in dogs with 
orthopaedic diseases, especially traumatic musculoskeletal 
injuries. Additionally, hypercoagulability becomes more 
pronounced after surgical repair. Increased awareness of 
the diseases and injuries causing hypercoagulability should 
alert clinicians to the potential complications associated with 
hypercoagulability and warrants consideration of therapies 
aimed at reducing thromboembolic complications. 
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Snakebites are medical emergen
cies and occur regularly in dogs. 
Multiple venom components, 
especially procoagulant toxins, can 
alter the haemostatic profile of the 
victim. Inadvertent activation of 
coagulation may also result due 
to expression of large amounts of 
tissue factor from injured tissues 
at the bite site. The purpose of this 
study was to investigate haemo
static changes in dogs envenom
ated by South African snakes using 
thromboelastography. 

Twenty-three dogs were enrolled in this prospective study. Nine 
dogs {39%) were envenomated by puffadder (Bitis arietans), 
twelve (52%) by snouted cobras (Naja annulifera) and two (8. 7%) 
by Mozambique spitting cobras (Naja Mossambica). Blood was 
collected at admission and 12 hours after admission. A complete 
blood count was performed on the ADVIA 2120 (Siemens). 
Prothrombin time (PT), activated partial thromboplastin time 
(aPTT) and fibrinogen assays were performed on the STart® 
4 analyser (Diagnostica Stago, Roche). Antithrombin (AT) was 
measured using an automated spectrophotometric analyzer 
(Cobas lntegra 400, Roche). D-dimer was measured using 
an immunometric flow-through principle (D-dimer Single test, 
Nycocard Reader II, Medinor A/S). Thromboelastography (TEG) 
was performed using the TEG® 5000 Thrombelastograph® 
Haemostasis System (Haemoscope, Pro-Gen Diagnostics). 
The data were analysed using the Mann-Whitney U Test. P < 
0.05 was considered significant. 

The median platelet count was significantly lower in the 
puffadder group compared to the combined cobra group at 
admission; 76.0 vs. 259.0 '109/1 (P = 0.027) (Normal: 200-
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500). The median R-value was significantly prolonged in the 
puffadders at admission, 21.9 vs. 7.2 min (P = 0.018); and 12 
hours, 20.9 vs. 8.2 min (P = 0.008) (Normal: 3-9). The median 
angle was significantly smaller in the puffadders at admission, 
4.8° vs. 42.8° (P = 0.023) (Normal: 27-59). The median MA
value was significantly smaller in the puffadders at admission, 
12.1 vs. 63.75 mm (P = 0.038); and 12 hours, 33.2 vs. 64.2 
mm (P = 0.036) (Normal: 39-59). The median G-value was 
significantly smaller in the puffadders at admission, 0.7vs. 8.8 
dyn/cm2 {P= 0.041); and 12 hours, 3.4vs. 9.0 dyn/cm2 {P= 0.03) 
(Normal: 3.2-7.2). None of the other coagulation parameters 
showed any significant differences between the two groups. 

The thromboelastogram in all cobra victims was 
hypercoagulable, whereas marked hypocoagulability was 
observed for up to 12 hours in most of the puffadder victims, 
before a hypercoagulable state resulted. We postulate that the 
hypocoagulable state seen with puffadder envenomation could 
be due to abnormal thrombin production, platelet consumption 
or abnormal platelet function. TEG proved a more sensitive 
tool in detecting abnormal coagulation status in envenomated 
victims compared to traditional coagulation assays. 
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Since the turn of the 21st century there has 
been an increase in the use of computed 
tomography (CT) in veterinary science 
due to increasing accessibility, enhanced 
applications and its minimal invasiveness. 
Many of these CT studies include the use 
of intravascular contrast medium. Contrast
induced nephrotoxicity (CIN) is a well 
described syndrome in humans undergoing 
contrast medium examinations and is one 
of the leading complications of contrast 
use. To date CIN has received minimal 
attention in the veterinary literature despite 
the increasing use of contrast medium 
examinations in computed tomographic 
studies. 

This prospective study evaluated the effect 
of 1290 mg/kg iohexol given intravenously 
to five normal adult purpose-bred beagles 
in a divided dose at an interval of 6-8 
weeks. Renal function was evaluated 
qualitatively by means of scintigraphically 
determined glomerular filtration rate (GFR). 
Specific renal clinical pathological tests 
that were conducted included urinalysis, 
urine gamma glutamyl transpeptidase 
(GGT), urine protein and serum creatinine 
levels. The GGT: creatinine ratio and 
urine protein creatinine ratios were also 
determined. Additionally, a specific serum 
biochemistry panel (serum urea, creatinine, 
serum inorganic phosphate, sodium and 
potassium) was also performed. These 
tests were conducted 72 hours prior to, 72 
hours after and 2 weeks after each dose of 
intravenous contrast agent. 

There was no significant difference 
between the various groups' combined 
data for the urine and serum biochemistry 
panel changes. The only significant 
changes were between individual data 
groups for serum creatinine and SIP. The 
GFR showed a significant decrease (17%) 
after the second injection but not to a 
pathologically significant level. 

No clinically significant effect of repeated 
contrast medium administration was 
determined in this limited study. However 
in dogs with reduced renal function the risk 
of CIN is likely to increase after contrast 
administration. 
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Hydroxyethyl starch solutions (HES) restore and maintain 
intravascular blood volume and plasma colloid osmotic 
pressure (pCOP). The potential benefits of colloid 
administration have been described in hypoproteinaemic 
horses and in horses suffering from colic or colitis. Reported 
safe dosage requirements are extrapolated from human 
literature. Thromboelastography (TEG) has been validated 
for horses. The objective of the study was to determine 
the haemostatic and oncotic effects of HES 6% 130/0.4 
(Voluven®) administered in healthy horses. 

Six clinically healthy Nooitgedacht mares were used in a 
randomized crossover, prospective study. Mares were 
assigned to three treatment groups and received 10, 20 
and 40 ml/kg Voluven® infusions with a 2-week washout 
period. Kaolin-activated TEG and pCOP measurements 
were performed before (baseline), immediately after each 
infusion (0 hours), and at 1, 6, 12, 24, 48 and 96 hours. TEG 
values: reaction time (R), clot formation time (K), maximum 
amplitude (MA), and angle (a) were evaluated. 

Overall mean ± SD values for 40 vs. 20 and 10 ml/kg 
groups were: 

R = 18.5 ± 5.84 min vs. 16.3 ± 3.41 (P = 0.492) and 13.4 
± 2.91 (P = 0.041 ); 
K = 4.61 ± 1.85 min vs. 3.65 ± 0.71 (P = 0.025) and 3.13 
± 0.74 (P = 0.011); 
MA= 55.1 ± 7.43 mm VS. 60.4 ± 4.94 (P = 0.158) and 
58.1 ± 3.99 (P = 0.353); 
a = 39.8 ± 10.56' vs. 46.1 ± 6.92 (P = 0.042) and 50.4 ± 
6.60 (P = 0.016). 

Overall mean ± SD pCOP values for 40 vs. 20 and 10 ml/ 
kg were: 
24.1 ± 3.59 mmHg vs. 21.7 ± 2.01 (P = 0.001) and 21.0 
± 1.78 (P = 0.001 ). When inter-dosage differences were 
compared at specific points in time, significant differences 
were seen at the following time points: 

R: 6 hours (P = 0.005); 
K: 1 hour (P = 0.035) and 6 hours (P = 0.005); 
pCOP: 0, 1, 6, 12 and 24 hours (P = 0.005). 

The most significant inter-dosage differences in measured 
TEG parameters were seen in the first 12 hours following 
Voluven® administration, while pCOP still differed 
significantly at 24 hours. Compared to lower dosages, 
the administration of Voluven® at 40 ml/kg is more likely 
to induce changes consistent with hypocoagulability as 
measured by TEG. Further analysis is needed to establish 
the duration and extent of hypocoagulability as well as the 
significance and duration of the increase in pCOP. 
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Equine colic involves a large variety of disease processes, 
each with different degrees of inflammation affecting the 
gastrointestinal tract. The most severe forms of colic 
are disease processes with severe tissue damage and 
inflammation such as strangulating obstructions and 
acute infections like duodenitis-proximal jejunitis (DPJ) 
and necrotizing typhlo-colitis. Horses with severe medical 
colic caused by DPJ, colitis or peritonitis that do not need 
surgery, can be difficult to differentiate 

(<4 hours, 5-12 hours, 13-24 hours, >24 hours) and 
haemolysis of PF were noted. SAA was measured by 
LZ SAA immunoturbidometric assay and Hp by phase 
range Haptoglobin assay, both on an ADVIA 1800. NCC 
was measured on an ADVIA 3000 and total protein by 
refractometry. PF concentrations of SAA, Hp, NCC, total 
protein and haemolysis were compared between the three 
groups using ANOVA and chi-squared test. The effect of 

duration of colic was included in the analysis. 
from horses with strangulating obstructions 
or displacements that do need surgery. 
Peritoneal fluid (PF) levels of the acute 
phase proteins (APPs) haptoglobin (Hp) and 
fibrinogen were shown to be increased in 
response to gastrointestinal inflammation. 

"The most severe forms 
of colic are disease 

processes with severe 
tissue damage and 

inflammation such as 
The APP serum amyloid A (SAA) has, strangulating obstructions 
however, not been evaluated in PF before. and acute infections ... " 

Haemolysis was present in 36% of horses 
in group 3, 24% in group 2 and 10% in 
group 1. All biomarkers were significant ly 
higher in groups 2 and 3 when compared to 
group 1. NCC was the only biomarker with 
a difference (P = 0.015) between group 2 
(mean: 5.2 x 109/L) and group 3 (1.6 x 109/L). 
SAA (P < 0.001) and Hp (P = 0.009) were This prospective observational multicentre 

study was undertaken to evaluate the 
usefulness of SAA and Hp measured in PF to differentiate 
between horses with mild medical colic, severe medical colic 
and surgical colic; compared to the classic PF biomarkers: 
nucleated cell count (NCC), total protein and haemolysis. 

Peritoneal flu id was collected by abdominocentesis 
on admission in EDTA tubes from 138 horses with 
mild medical colic (group 1 ), 46 horses with severe 
medical colic (group 2) and 124 horses with surgical 
col ic (group 3). Pre-admission duration of colic 

increased after 12 hours of colic duration, 
whereas NCC was only increased (P = 0.01) after 24 hours. 

Not all horses with haemolysis in PF require surgery. 
Measuring a panel of traditional and novel inflammatory 
biomarkers in PF can assist in differentiating between 
three groups of horses with colic that require fundamentally 
different treatments. Additionally, when interpreting levels 
of a measured biomarker, duration of disease should be 
considered. 
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Dental disorders are commonly found on routine dental 
examination in equine practice and post mortem studies 
have shown a high prevalence (up to 80%) of clinically 
significant, undiagnosed dental conditions. No suivey has 
been published on dental disorders in South African horses, 
with specific reference to oral examination findings. 

To investigate dental disorders in different age groups of an 
abattoir population of South African horses a prospective 
cross-sectional prevalence suivey on heads from horses 
consigned for routine slaughter was initiated. After euthanasia 
at the abattoir, estimated age from dental evaluation was 
recorded. Heads were severed transversely behind the 
incisors and then bisected sagittally using a band saw. A 
detailed clinical examination of the oral cavity was performed 
and lesions recorded on a standardized dental chart using 
the modified Triadan system. A dental probe was used to 
explore dental pockets. 

Sharp enamel points were the most common abnormality 
detected, similar to other equine post mortem dental 
studies. Whilst these may be classified as a normal 
physiological finding due to normal dental wear, they have 
been associated with buccal and lingual ulceration. Severe 
pathological findings including fractures, caries, step mouth 
and diastemata were more prevalent in the oldest age 
group, whereas abnormalities of wear such as hooks and 
wave mouth were not confined to any age group. In younger 
horses, certain findings such as pockets and wave mouth 
were expected with normal loss of the dental caps. 

These preliminary findings indicate that dental disorders are 
common in an abattoir population of horses and highlight the 
importance of routine dental examination and prophylactic 
dental treatment to improve dental health and welfare of 
horses. 

lhe preliminary oral pathology results of 22 heads investigated are shown in the table below. 
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Upper airway endoscopy has been the diagnostic method 
of choice for equine upper respiratory tract (URT) pathology 
since its development in the 1970's. Initially this procedure 
could only be performed at rest which meant that dynamic 
abnormalities which were only present at exercise could not 
be detected. Such abnormalities include palatal instability 
(Pl), dorsal displacement of the soft palate (DDSP), recurrent 
laryngeal neuropathy (RLN), left corniculate process collapse 
(LCPC), axial deviation of the aryepiglottic folds (ADAF) and 
vocal cord collapse (VCC). The subsequent development 
of high speed treadmill endoscopy (HSTE) improved the 
sensitivity of upper airway endoscopy by allowing the 
examiner to observe the horse's pharynx during exercise. 
However, the level of exertion achieved on the treadmill 
may not always represent that achieved by the horse during 
normal exercise as surface, rider, tack and environmental 
variables are altered. Financial costs, time to train the horse, 
transport requirements and misconceptions regarding safety 
are recognized as further disadvantages of HSTE. Recently, 
the development of overground endoscopy has addressed 
some of the shortcomings of HSTE. Overground endoscopy 
allows real time evaluation of the horse's pharynx during 
normal exercise, via wireless transmission to a handheld 
console, whilst also recording the examination for observation 
at a later time. The endoscope is placed via a nostril into 
the horse's pharynx and is connected to a light source which 
is mounted on the horse. Several studies have validated 
overground endoscopy on the basis of safety and reliability. 

A retrospective study was undertaken to describe the upper 
airway abnormalities detected during overground endoscopy 
in horses presenting with poor performance and/or respiratory 
noise in South Africa. Patient records of Thoroughbred 
racehorses undergoing overground endoscopy from 

November 2011 to May 2012 were reviewed. Data collected 
included signalmen!, primary complaint, distance exercised, 
maximum speed attained and dynamic airway abnormalities 
detected. 

A total of 37 cases were identified. Fifteen colts (40%), six 
geldings (16%) and 16 females (44%) with a median age of 
3 y (range 2 -7 y) were examined. The primary complaints 
for horses presenting for overground endoscopy were 
respiratory noise at exercise (23/37, 62%), poor performance 
(8/37, 22%) and a combination of both respiratory noise and 
poor performance (6/37, 16%). The horses were exercised 
over a mean distance of 1150 m (range 600 - 1600 m) and 
the mean maximum speed attained was 56.9 km/h (range 
43.4-64.1 km/h). 

The main abnormalities detected included DDSP (10/37, 
27%), RLN (10/37, 27%), ADAF (10/37, 27%) and VCC 
(12/37, 33%). Eleven cases (30%) presented with single 
abnormalities and 13 cases (35%) presented with multiple 
abnormalities. No abnormalities were detected in 13 horses 
(35%). A diagnosis was more likely to be reached in horses 
presenting with respiratory noise and/or respiratory noise 
with poor performance (23/29, 79%) than in horses only 
presenting with poor performance (1 /8, 13% ). 

The use of overground endoscopy is a useful technique to 
detect URT abnormalities in Thoroughbred racehorses in 
South Africa. The main abnormalities detected were DDSP, 
RLN, ADAF and VCC, which is comparable to studies in other 
populations. Detection of multiple abnormalities in 35% of 
horses suggests that dynamic endoscopy is also indicated 
in horses with an obvious abnormality on resting endoscopy, 
particularly when surgical intervention is being considered. 
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