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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 institutions 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 2014 Faculty Day.
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w  Contents/Programme

07:30 — 07:55 Registration and Coffee

Master of Ceremonies: Prof Neil Duncan

08:00 — 08:25 Welcoming and Opening Address - Prof Darrell Abernethy, Dean of the Faculty of Veterinary Science
08:25 - 09:40 First Session

SESSION CHAIRPERSON: Dr Leith Meyer

1 Piscivory does not cause pansteatitis (yellow fat disease) in Oreochromis mossambicus

from an African sub-tropical reservoir 7
J Dabrowski

2 Comparison of electrical stunning with manual capture in farmed Nile crocodiles (Crocodylus
niloticus) by monitoring stress-related physiological parameters 8
S Pfitzer

3 Tremors in the white rhinoceros (Ceratotherium simum) during chemical immobilization 9
SS de Lange

4  Clinical anatomy of the cloaca and spinal venous sinus of the Nile crocodile 10
JG Myburgh

5  Treatment of radius and tibia fractures in wild antelope utilizing external fixation 1"
FJ Venter

09:45 - 10:40 Sir Arnold Theiler Memorial Lecture: Prof Louis J. Guillette Jr
Predisposition for health or disease: The ‘new’ genetics of environmental health

10:45-11:10 Faculty Awards
11:10 — 11:55 Tea
12:00 - 13:00 Second Session
SESSION CHAIRPERSON: Dr Johan Marais

6  Catastrophic distal forelimb musculoskeletal injuries associated with racetracks in Gauteng,

South Africa from 1998-2012 12
KE Spargo

7 A comparison between juvenile pubic symphysiodesis and juvenile pubic symphysectomy:
a one-year follow-up 13
FJ Venter

8 Effect of intravenous lidocaine on the minimum infusion rate of alfaxalone in goats 14
PS Ndawana

9 Comparison of anaesthetic induction and recovery characteristics of diazepam-ketamine
combination to propofol alone; in healthy dogs undergoing orchidectomy 15
JP Ferreira

13:00 — 14:00 Lunch
14:00 - 15:15 Third Session

SESSION CHAIRPERSON: Prof Moritz van Vuuren

10 Molecular characterization of vaccine candidates from Anaplasma marginale strains in South
Africa 16
P Hove
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11 Molecular detection of Anaplasma marginale and Anaplasma subspecies centrale in cattle in

South Africa 17
ME Chaisi

12 Sensitivity and specificity of rRT-PCR, histopathology, and immunohistochemistry for the
detection of Rift Valley fever virus in naturally-infected cattle and sheep 18
L Odendaal

13 Molecular detection of an Anaplasma sp strain in domestic dogs in Mnisi, South Africa 19
AO Kolo

14 Identification of Peste-Des-Petits Ruminants Virus (PPRV) Asian lineage IV in Nigeria and
co-circulation with PPRV lineage Il 20
TY Woma

15:15 - 15:30 Break
15:30 — 16:45 Fourth Session

SESSION CHAIRPERSON: Dr Sarah Clift

15 Cytotoxicity of diplodiatoxin, dipmatol and diplonine, metabolites synthesized
by Stenocarpella maydis 21
MG Masango

16 Investigation of the inflammatory immune response in dogs naturally infected with Babesia
rossi, using flow cytometry 22
Y Rautenbach

17 Dynamics of an owned, free-roaming dog population: implications for rabies control 23
DL Knobel

18 The Mnisi Community Programme 2009-2013: An overview of the first five years of the
Programme, its relevance to the Faculty, and its future vision 24
J van Rooyen

19 Developing a multiple criteria decision analysis tool to assess the control of foot-and-mouth
disease in South Africa 25
LC Roberts

16:45 - 17:00 Break
17:00 — 18:15 Fifth Session

SESSION CHAIRPERSON: Prof Kobus Eloff

20 Leaf extracts of selected Anacardiaceae trees had excellent antimycobacterial activity and

contained several antimycobacterial compounds 26
PN Kabongo

21 An overview of the pathology, epidemiology, and ecological physiology of infections of a
novel Mycobacterium species, M. mungi, in its only known host, the banded mongoose 27
PN Laver

22 Screening of banded mongooses (Mungos mungo) in the Kruger National Park for
mycobacterial infection 28
AC Briins

23 Distribution of Bacillus anthracis genotypes in Kruger National Park in South Africa 29
MB Ledwaba

24 An Investigation into infection by Intracellular parasites and Bacillus anthracis in blood
smears in the Kruger National Park in 2010 30
A Hassim

18:15 Cockiail
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Antimicrobial activity of berries, leaves, barks and roots of the edible plant Grewia flava against four
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MS Lamola, FS Botha, C Van Wyk
Blowflies as potential vectors of Bacillus anthracis in the Kruger National Park 32

L Basson, EH Dekker, H van Heerder, W Beyer, J Rossouw

Characterization of Bacillus anthracis using Multiple Locus Variable Number of Tandem Repeat
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A Hassim, Y Hauck, J Rossouw, G Vergnaud and H van Heerden
Determining adrenocortical activity as a measure of stress in male giraffes (Giraffa camelopardis) 34
TE Wolf, ASW Tordiffe, A Ganswindt

Eleven-year antibiotic resistance profiles of Staphylococcus aureus in dairy herds across southern
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Epidemiology of bluetongue virus in Mnisi, Mpumalanga 36
J Steyn, GJ Venter, P Coetzee, EH Venter
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reserves in Mpumalanga province 37

SL Kejelepula, M van Vuuren, B Reininghaus and CT Sabeta

Generation of white rhinoceros (Ceratotherium simum) IFN-g specific recombinant chicken
antibodies and there use in the rhinoceros IFN-g assay for diagnosis of Mycobacterium bovis
infection. 38

D Morar-Leather, J Godfroid, E Tijhaar, V Rutten, J Fehrsen

Immunogenicity and protective efficacy of the Sterne 34F2 live spore anthrax vaccine in goats 39
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Message from the Dean

The University of
Pretoria remains
committed to

its goal of being
aresearch-
infensive institution
as measured

by the scholarly
publications,
masster’s and
doctoral graduates
it produces. The

Faculty of Veterinary
Prof Darrell Abernethy, .
Dean: Facully of Veterinary Science Science sfrongly
subscribes to this

vision. We believe that the University’s inifiative in 2010
fo identify unique research strengths and develop
multidisciplinary research groups around these
strengths, has already added much-needed impetus
fo its goal of enhancing its research reputation.

Subsequent initiatives, namely the institutional research themes
(IRTs) and faculty research themes (FRTs) are already contributing
to the process of recognising and promoting excellence in
research. The enhancement of high-quality and relevant research
and postgraduate training is therefore a defining feature of the
Faculty’s mission and strategic plan.

One of the mandates of the Faculty is to train professionals who
are able to enhance animal health, which often also impacts on
human health, thereby stimulating economic growth and food
security. An efficient research programme must therefore meet
the needs of society, but remain relevant to a constantly changing
environment. This can only be achieved by developing effective
postgraduate programmes and attracting postgraduate students
nationally and internationally - without neglecting the basic
responsibility of providing the highest quality of undergraduate
training.

Measures to increase the Faculty’s research output, inter alia
by establishing a research ethos, increasing the numbers of
postgraduate students and creating an environment for the growth
of scholarship among academic staff, were indeed something that
my predecessor, Prof Gerry Swan emphasised and promoted
throughout his term in office in support of the University’s goal to
become a research-intensive institution.

We will vigorously continue on this path with commitment,
innovation and a novel approach, but can also be proud of what
has already been achieved over the last couple of years in terms
of quantity and quality in support of the University’s strategic
direction.

Measuring the growth of research outputs over the preceding
years is always useful to evaluate the success of the Faculty.
Our progress is emphasised by the following statistics: The
Faculty’s research publication output increased from 55.3 units
in 2006 to 112.1 units in 2013, all in ISI-accredited journals (one
unit represents an average of more than 2.5 research articles
in the Faculty). A significant achievement is the fact that the per

capita research output per academic staff member is one of the
highest at the university since 2012. The number of staff with
doctoral degrees increased from 21.1% in 2005 to over 40% in
2014, while the number of staff with NRF ratings increased from
nine to 27. There was a growth of 49% in the number of master’s
and doctoral students, and the Faculty more than doubled its
postgraduate output and the number of postdoctoral students.

Subsidy units earned for scientific articles published in 2012 led
to a research budget for 2014 of R1 532 810. Funding allocated
for postgraduate bursaries amounted to R569 142, which was
sufficient for 23 PhD and MSc scholarships. More than 100 new
research protocols were approved by the Faculty’s Research
Committee during the course of 2013, compared to 82 in 2012.

A major new event in 2013 was the first round of funding for
research on the control of animal diseases by the Tshwane
Animal Health Biocluster. The Faculty was successful with nine
applications with a total of R23 902 255, which gave our research
effort a substantial boost. Six proposals submitted by the Faculty
for each of the first two IRTs were approved for funding in 2012/13.
Several IRT-associated projects are currently supported by the
Tshwane Animal Health Biocluster.

There were many highlights for the Faculty over the last few years,
most of which are mentioned in the research summary of this
publication. While we are indeed pleased with our progress, we
will always be faced with new challenges and opportunities as we
seek to be a highly productive, world-class institution. However,
we will keep our local responsibilities in mind and ensure that we
are locally relevant to the challenges of animal health, poverty
and food security in southern Africa, while ensuring we make an
impact internationally with cutting-edge research and high-level
collaborations.

Being my first Faculty Day as Dean, it is a pleasure to welcome
you to this year’s event, which provides an opportunity for our
researchers to present the results of their studies and share it
with their peers. A record 24 oral and 27 poster presentations
are on this year's programme. The prestigious Sir Arnold
Theiler Memorial Lecture is delivered by Prof Louis J Guillette
Jr, professor of Obstetrics and Gynecology and Director, Marine
Biomedicine and Environmental Sciences at the Medical
University of South Carolina, USA. The title of the memorial
lecture is: Predisposition for health or disease: The ‘new’ genetics
of environmental health, a focus, in part, on the work done by the
Hollings Marine Laboratory at the Center for Marine Genomics,
of which Prof Guillette is Endowed Chair and Director. Research
there includes humans and wildlife, examining the effects of
various contaminants on the development and functioning of
the endocrine and reproductive systems from the genetic to
organismal level. Prof Guillette gives his perspective on the
implications of this work for modern veterinary and human health
care, among other things. We look forward to hearing his expert
views and personal experience on this topic.

| hope that Faculty Day 2014 will serve as a further stimulus to
the Faculty’s pursuit for excellence, distinction and innovation in
support of the University’s quest to become a research-intensive
institution. Congratulations to the Faculty’s 2014 teaching and
research award winners. A special word of appreciation must go
the Faculty Day Organising Committee for its devotion and hard
work in arranging this event.



Curriculum Vitae:
Professor Louis J Guillette Jr

Louis J Guillette Jr

is professor of
Obstetrics and
Gynaecology af the
Medical University
of South Carolina,
USA, as well as
Professor of Marine
Biomedicine and
Environmental
Sciences at the
same institution.

Prof Guillette Jris
also Director of the
Marine Biomedicine
and Environmental Science Center and an Extra-
ordinary Professor of Toxicology and Pharmacology
at the Faculty of Veterinary Science, University of
Pretoria, South Africa.

Prof Louis J Guillette Jr

Prof Guillette was born in Texas, USA, in 1954. He completed
his Bachelor of Science degree at New Mexico Highlands
University, Las Vegas, in 1976, majoring in biology. Prof
Guillette went on to complete his master's and PhD
degrees at the University of Colorado in Boulder, receiving
the prestigious University of Colorado Annual Creative
Dissertation Award in 1981.

In 1997, Prof Guillette was elected a Fellow of the American
Association for the Advancement of Science and, a year
later, he was recognised as the University of Florida Teacher/
Scholar of the Year. Prof Guillette was awarded the Howard
Hughes Medical Institute professorship in 2006 and received
the Heinz Award for the Environment (Heinz Science Medal)
in 2011.

Prof Guillette has directed 23 doctoral dissertations and 12
postdoctoral fellows. He has also been research advisor to
many undergraduate and honours students. His publications
include 283 refereed papers; 43 book chapters and five
edited books.

The research focus of Prof Guillette and his group is “the
mechanisms by which environmental factors influence the
evolution, development and functioning of the reproduction
system in vertebrates”. During the last 15 years, his work
has focused on the growing evidence that environmental
contaminants, such as pesticides, industrial chemicals
and personal care products, are able to mimic chemical
messengers and signalling systems in the body, thereby
altering gene expression, which in turn results in the altered
functioning of reproductive and endocrine systems.
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Sir Arnold Theiler Memorial
Lecture

Predisposition for health or disease:
The ‘new’ genetics of environmental

health

Louis J Guillette Jr, PhD

Professor, Department of Obstetrics and
Gynecology, and Director, Marine Biomedicine and
Environmental Sciences, Medical University of South
Carolina

Endowed Chair and Director, Center for Marine
Genomics, Hollings Marine Laboratory

Wildlife, domesticated and laboratory animals have been used
to predict detrimental human health effects from environmental
variables for decades. There is growing concern, however,
about exposure to low levels of “endocrine-active”
contaminants early in embryonic development. Coupled
with altered climate, this can lead to altered phenotypes and
disease. Although each species is unique, molecular, cellular
and physiological systems are conserved, allowing insight
into the process of human health from “sentinel species”
studies. A large and growing literature has now demonstrated
that classical gene mutations account for less that 20% of
known diseases (in many cases as low at 8% to 10%); linear-
dose response curves poorly predict adverse responses to
low levels of environmental contamination and exposure
to complex mixtures; and altered gene expression, via
epigenetic mechanisms, can be induced by varying diets and
low-level exposure to various environmental contaminants,
including metals and organics, and are being readily linked
to predisposition for disease. This talk will review, in part, the
work done by my laboratory on humans, as well as wildlife
species, such as the American alligator and Nile crocodile,
examining the effects of various environmental contaminants
on the development and functioning of the endocrine and
reproductive systems from the genetic to organismal level.
| will relate this work to implications for modern veterinary and
human health care, as well as environmental management
and conservation.



Sir Arnold Theiler Memorial Lectures

1984:
1985:
1986:
1987:
1988:

1989:
1990:
1991:
1992:
1993:
1994:
1995:
1996:
1997:
1998:
1999:
2000:
2001:

2002:
2003:
2004:
2005:

2006:

2007:
2008:

2009:
2010:

2011:
2012:

2013

T Gutsche
Prof HPA De Boom

Prof BC Jansen

Dr RD Bigalke

Dr R Swanepoel
Dr A Schutte
Prof DM Joubert

Dr CM Cameron

Dr W Plowright
Prof WL Jenkins
Prof PV Tobias
Prof DL Block
Prof TW Naudé
Dr DW Verwoerd

Prof H Huismans

Prof | Horak
Prof WFO Marasas
Dr RA Kock

Prof SS van den Berg:

Dr BD Perry

Prof dr AWCA Cornelissen

Dr G Bruckner

Prof P Doherty

Dr R Moerane

Prof NJ MacLachlan

Prof MC Horzinek

“Theiler — His Personal Significance Today.”

“Vlammende Fakkels, Ou Bene, lvoortorings en Rooi Viae.”
“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 Joy of Research.”

“The Impact of controlled Breeding on the Cattle Industry in Southern Africa”
“Sir Arnold Theilergedenklesing — Theiler en die Fakulteit Veeartsenykunde”
“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 of Design?”

“A Stroll Through the Wondrous Garden of South African Toxicology”

“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

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

“A personal journey through coronavirus evolution”

** We do apologise that the above list is not complete. It will 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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One of the objectives in the Faculty’s mission and strategic plan over the last few years was and sfill is to
enhance high-quality and relevant research and postgraduate training. Not only does this require increasing
research outputs in terms of both quantity and quality in support of the University’s goal 1o become a research-
intensive institution, out also that these are locally relevant and keep pace with worldwide trends.

One of the mandates of the Faculty is to train professionals
who are able to protect animal health, which often also impacts
on human health, thereby stimulating economic growth
and food security. An efficient research programme must
therefore meet the needs of society, but remain relevant to a
constantly changing environment. This can only be achieved
by developing effective postgraduate programmes and
focusing on attracting more postgraduate students nationally
and internationally. To meet these requirements, the Faculty
operates within the following research focus areas:

Molecular studies on infectious and parasitic diseases of
animals: A research focus utilising biotechnology for the
development of improved diagnostic techniques and vaccines
for animal diseases and for the study of their pathogenesis.

Phytomedicine and ethno-veterinary medicine: An established
multidisciplinary and collaborative research programme
focusing on the development of extracts from plants with
antimicrobial or anti-parasitic activity purposes.

Wildlife and environmental health: This is an inclusive
research focus with contributions from all five departments
of the Faculty, including studies on tuberculosis in buffalo,
immune-contraception in elephants, theileriosis in roan and
sable, toxicity of non-steroidal anti-inflammatories in vultures
and endocrine disruptors in the environment.

Veterinary aspects of food safety and food security: This
is an established research focus, which includes, inter
alia, programmes in veterinary public health, community
development, epidemiology, and risk assessment and poultry
health.

Equine and companion animal health and welfare: The
focus on infectious and other diseases of horses and other
companion animals, with an important impact on trade and
sports medicine (the racing industry) or on the welfare and
management of these animals.

Research output and growth

The year 2013 marked the end of a very successful year for
the Faculty in support of strategic direction of the University of
Pretoria. Measuring the growth of the research outputs over
the preceding years is always useful to evaluate the success
of the Faculty.

The Faculty’'s growth and progress are confirmed by the
following figures: The number of staff with doctoral degrees
increased from 21.1% in 2005 to over 40% in 2014, while the
number of staff with NRF ratings increased from nine to 27.
There was a growth of 49% in the number of master’s and
doctoral students, and the Faculty more than doubled its
postgraduate output and the number of postdoctoral students.
Furthermore, the Faculty’s research publication output

increased from 55.3 units in 2006 to 112.1 units in 2013, all
in I1Sl-accredited journals (one unit represents an average of
more than 2.5 research articles in the Faculty). A significant
achievement is the fact that the per capita research output per
academic staff member is one of the highest at the University
since 2012.

Subsidy units earned for scientific articles published in 2012
led to a research budget for 2014 of R1 532 810. Funding
allocated for postgraduate bursaries amounted to R569 142,
which was sufficient for 23 PhD and MSc scholarships. More
than 100 new research protocols were approved by the
Faculty’s Research Committee during 2013, compared to 82 in
2012. Since 2011, two new research chairs were established:
the Chair in Primary Animal Health Care (PAHC) and the Chair
in Poultry Health and Production.

A major new event in 2013 was the first round of funding for
research on the control of animal diseases by the Tshwane
Animal Health Biocluster. The Faculty was successful with
nine applications for a total of R23 902 255, which gave our
research effort a substantial boost.

Highlights: 2012-2014

University honours exceptional academic achievers and recent
NRF-rated researchers

One of the University’s key drivers is its commitment to
delivering quality research outputs. The achievement of the
Faculty’s staff members not only underline this commitment,
but also subscribe to the notion of the Faculty to make research
a primary thrust, aiming to stimulate and focus research on
unique problems that will give the Faculty a leading edge. The
Faculty excelled at a gala dinner on 23 April 2013, celebrating
the University’s exceptional academic achievers and
recent NRF-rated researchers. The highlight of the evening
was the presentation of certificates to the award winners.
Dr Dayo Fasina received an Exceptional Young
Researcher Award. Prof Pete Irons, Prof Bruce Gummow,
Prof Johan Né&thling, Prof Brighton Dzikiti and
Dr Kgomotso Sibeko received NRF ratings for the period 2013
to 2018. The event clearly showed the excellent progress
made by the Faculty in building its research capacity in recent
years.

Institutional Research Themes (IRTs)

An important initiative during 2012 was the implementation
by the University of selected Institutional Research Themes
(IRTs). These themes were selected on the basis of existing
strengths of the University and their potential to stimulate
interfaculty and international collaboration as a method to
stimulate research. Five themes were initially approved for
special funding, and the Faculty actively collaborates in three
of these: Animal and Zoonotic Diseases, Genomics, and Food,



Research Summary: 2012-2014 (continued)

Nutrition and Wellbeing. Six proposals submitted by the Faculty
for the first two IRTs were approved for funding in 2012/13.
Several IRT-associated projects are currently supported by the
Tshwane Animal Health Biocluster.

Tshwane Animal Health Biocluster

The final signing of a Memorandum of Agreement for the
establishment of the Tshwane Animal Health Biocluster
between government’s Technology Innovation Agency (TIA)
and the Agricultural Research Council (ARC), Council for
Scientific and Industrial Research (CSIR), Onderstepoort
Biological Products (OBP), National Research Foundation
(NRF) and the University of Pretoria took place in 2012. The
purpose of the agreement is to stimulate collaboration between
these institutions in the development of commercially viable
technologies for the control of animal diseases of major social
and economic importance for South Africa and the southern
African region. In the first round of applications for funding in
2013, the Faculty was successful with nine proposals for a
total of almost R24 million.

Five projects support the protection of rhinos, ranging from
the genetic identification of individual animals, anatomical

features, susceptibility to various diseases and the treatment
and prognosis of animals injured during poaching. Pollution of
the environment, especially of river systems by mine effluents,
was addressed in studies on its effect on the reproduction
of domestic and wild animals, the pansteatitis problem in
crocodiles and on using catfish cultures to measure pollution.
Six new projects were initiated in the Mnisi area, involving
the training of emerging small-scale farmers and research at
the animal/human/ecosystem interface, including diseases
such as tuberculosis, brucellosis, foot-and-mouth disease,
rabies, tick-borne diseases and the development of acaricide
resistance by ticks. Studies on the epidemiology and control
of Rift Valley fever, anthrax and African horse sickness are
ongoing.

One Health

The One Health concept is based on the overlap between
veterinary, human and ecological health sciences. Its
strength lies in the collaborative effort of multiple disciplines
— working locally, nationally and globally — to attain optimal
health for people, animals and our environment. The One
Health approach is embraced and supported by global health
organisations such as the World Organisation for Animal Health
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Research Summary: 2012-2014 (continued)

(OIE), the United Nations’ Food and Agriculture Organisation
(FAO) and the World Health Organisation (WHO).

UP does not only have the only faculty of veterinary science
in the country, but is the only tertiary institution with a full
set of faculties that would allow the national and regional
development of the One Health concept within the Southern
African Development Community (SADC), with a focus on
animal/human/ecosystem health. The University’s One Health
Platform consists of two components: an institutional platform
supporting research, teaching and learning, and continuing
professional development in One Health, and a field-based
platform at the Hans Hoheisen Wildlife Research Station. The
combined capacity and infrastructure of the institutional and
field-based platforms provide unique opportunities for One
Health training and research.

The Faculty’s first One Health summer school took place
from 18 to 25 August 2013. This was followed by a second
summer school from 13 to 26 July 2014. Selected under- and
postgraduate students from University of California, Davis,
lowa State University, the Royal Veterinary College, Utrecht
University, Southern African Centre for Infectious Diseases
Surveillance (SACIDS), Research Platform - Production and
Conservation in Partnership (RP-PCP), the University of
Zimbabwe and the University of Pretoria attended a two- week
programme. During their stay, the students were exposed to
different One Health environments at the humanl/livestock/
wildlife/ecosystem interface. The students were joined by
facilitators from each institution who share their knowledge
and expertise in the context of One Health.

The purpose of the summer school is to provide students from
diverse backgrounds with the opportunity to develop and apply
their leadership, communication, team-building, analytical and
critical thinking skills to assess and respond to global health
problems arising at the human/animal/ecosystem interface,
and to design, implement and evaluate practical, cost-effective
and sustainable solutions in collaboration with local and
regional stakeholders and global partners. The focus is on the
Great Limpopo Transfrontier Conservation Area (GLTFCA) as
it is one of the most important health interfaces in the region.

Research Chair in Poultry Health and Production

The Poultry Disease Management Agency (PDMA) and the
Poultry Research Chair in the Faculty were officially launched
in March 2013 in an exciting collaborative partnership with
the Southern African Poultry Association (SAPA). Already
operational since August 2012, the partnership aims, among
other things, to conduct research on poultry diseases that
have an impact on our economy. The first incumbent of this
Chair, Prof Celia Abolnik, is conducting research projects in
conjunction with the PDMA, the government and other relevant
stakeholders. The recent upgrading in 2014 of the Poultry
Biosafety Level 3 (BSL 3) laboratory, funded by the SAPA,
will enable poultry research at the Faculty on notifiable poultry
diseases in particular. Prof Abolnik has already sourced more
than R8 million to support postgraduate student training to
improve diagnostic tools and produce research outputs of a
high international standard.

Postgraduate student symposium

After the first successful postgraduate student symposium at
the Faculty in 2009, a similar successful event was hosted in
September 2012, in collaboration with the Institute of Tropical
Medicine, Antwerpen, Belgium. It highlighted the importance of
research and cooperation and was attended by 92 delegates
from 16 countries. Topics related to One Health were addressed
and postgraduate students from the SADC region presented
their research to their peers, supervisors and invited scientists
with international standing. A third symposium is planned for
2015.

14th International Conference of the Association of Institutions
for Tropical Veterinary Medicine (AITVM)

The AITVM conference was presented for the first time in South
Africa from 26 to 29 August 2013. It was jointly organised by the
Department of Veterinary Tropical Diseases and the Institute
of Tropical Medicine, Antwerpen, Belgium. The AITVM has 22
member institutions worldwide and organises an international
conference every three years. Approximately 160 delegates
from 38 countries attended the conference. Prof Koos Coetzer,
current Deputy Dean: Research, Postgraduate Studies and
Internationalisation of the Faculty and President of the AITVM
for six years until 2013, presented the successful bid to host
the conference in South Africa during the previous conference
in Bangkok, Thailand, in 2010.

Faculty Day 2013 and research awards

The annual Faculty Day in 2013 provided an opportunity for
our researchers to showcase the research activities in the
Faculty to colleagues and peers, and was well attended by
staff members, visitors and sponsor companies alike. The
prestigious Sir Arnold Theiler Memorial Lecture was delivered
by Prof Marian C Horzinek, Professor Emeritus and former
Director of the Graduate School of Animal Health at the Utrecht
University, Holland. The title was “A personal journey through
coronavirus evolution”. His thought-provoking and interesting
lecture fittingly illustrated the dedication of our Faculty to
international collaboration with experts all over the world.

Excellence in research performance was again recognised
at the event by the identification of the Faculty’s Top 10
researchers and the allocation of the following research
awards:

Researcher of the Year:

Prof Vinny Naidoo (UPBRC)

Young Researcher of the Year:

Dr Rhoda Leask (Department of Production Animal Studies)

The following nine top researchers (the top 10 names are
published and qualify for the Dean’s lunch):
Prof Peter Thompson

Prof John Soley

Prof Estelle Venter

Prof Anita Michel

Prof Banie Penzhorn

Prof Andre Ganswindt

Prof Robert Kirberger

Prof Geoff Fosgate

Prof Moritz van Vuuren
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Piscivory does not cause pansteatitis (yellow fat disease) in Oreochromis mossambicus

from an African sub-tropical reservoir

jdabrowski1@csir.co.za

Pansteatitis (yellow fat disease) is ubiquitous in the free-
ranging population of Oreochromis mossambicus from Loskop
Reservoir (LR), South Africa. The disease is nutritionally
mediated and associated with a diet high in polyunsaturated
or rancid fats, frequently of fish origin. While piscivory has
never been reported in dietary studies of O. mossambicus in
their native range, their opportunistic and omnivorous feeding
habits mean that piscivory cannot be ruled out as a cause of
the disease.

The diet of O. mossambicus from LR (n=91) was compared
to a population from Flag Boshielo Reservoir (FBR; n=81)
located less than 100 km downstream, where no pansteatitis
occurs. The stomach contents and stable isotope signatures
(615N and 613C) of fish and food sources were evaluated
across four seasons. Isotope signatures were also compared
over various time scales from historic samples and mortalities
collected from LR.
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There was no evidence of piscivorous feeding behaviour in
fish from either location, or from historic LR samples. The
results of the SIAR (Stable Isotope Analysis in R) mixing model
and stomach contents analysis showed that the dinoflagellate,
Ceratium hirundinella, was the dominant food source followed
by zooplankton, detritus and Microcystis aeruginosa in LR.
The diet of fish from FBR was less diverse than fish from LR,
and was dominated by sediment and detritus.

The distinguishing feature of the dietary comparison between
reservoirs was the abundance of planktonic food items
dominated by C. hirundinella in the diet of fish from LR. The
lack of evidence for piscivory among O. mossambicus from
LR suggests that the classic aetiology of pansteatitis does
not apply. This highlights the need to further explore direct
(environmental exposure to pollutants) and indirect (dietary
exposure) links to pansteatitis. This study identified the major
dietary constituents for O. mossambicus, which enables future
research to focus on their nutritional and chemical composition.

A very fat pansteatitis-affected Oreochromis mossambicus from Loskop Reservoir.
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Comparison of electrical stunning with manual capture in farmed Nile crocodiles
(Crocodylus niloticus) by monitoring stress-related physiological parameters

silke.pfitzer@up.ac.za

Electrical stunning (e-stunning) is nowadays a frequently used
tool on most commercial crocodile farms in South Africa to
safely handle Nile crocodiles. Although this capture method
has been substantially evaluated for the Australian saltwater
crocodile (Crocodylus. porosus), its capability and restrictions
have not been examined for Nile crocodiles (C. niloticus). The
aim of the project was to compare e-stunning with manual
capture (by noosing) in farmed Nile crocodiles by monitoring
stress-related physiological parameters.

Randomly selected study animals (n = 45) were housed in
communal pens on a farm in northern Kwazulu-Natal, South
Africa. Crocodiles were captured by either e-stunning or
noosing and serum lactate, glucose, corticosterone, alanine
aminotransferase (ALT), alkaline phosphatase (ALP),
aspartate aminotransferase (AST) and creatinine kinase
(CK) concentrations determined in serum samples collected
immediately after capture as well as four hours post-capture. In
addition, individual capture time was recorded for all animals.
Data were assessed for normality by assessing histograms,
calculating descriptive statistics and using the Anderson-
Darling test (MINITAB Statistical Software, Release 13.32,
Minitab Inc., State College, Pennsylvania, USA). Data violating
the normality assumption were modified using the natural
logarithm or square root transformation prior to statistical
analysis. The effect of capture method was evaluated using
a repeated measures ANOVA with sample time (first capture
versus subsequent capture four hours later) as a within subject
effect and capture method as a between subjects effect.
Sampling day, study duration, capture time, and the interaction
between capture method and sample time were included in
all statistical models to adjust for potential confounding. Study
duration was defined as the time from when the research team
first entered the ponds until the time blood was successfully
collected from each individual animal. Capture time was
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defined as the amount of time from when an individual animal
was targeted for capture until successful collection of the blood
sample.

Comparison of the parameters revealed significantly
higher lactate concentrations in noosed animals (P <0.001)
compared with e-stunned crocodiles. Otherwise, there was
no significant difference in the parameters monitored between
the two capture methods. Overall median individual capture
time, was 101 s for stunned animals and 177 s for noosed
crocodiles and the difference was statistically significant (P
< 0.001). This longer capture time could possibly explain
the higher concentrations of blood lactate. In addition, the
stunned crocodiles were motionless and therefore there was
less danger for handlers to get bitten and handlers were less
fatigued when handling stunned crocodiles.

In conclusion, from a physiological perspective, as well as
an animal welfare and human safety viewpoint, e-stunning
is recommended as the preferred capture method for Nile
crocodiles on commercial farms where large numbers of
crocodiles have to be handled for management reasons.



Tremors in the white rhinoceros (Ceratotherium simum) during chemical immobilization

Park; sdelange1989@gmail.com

White rhinoceros (Ceratotherium simum) are susceptible to
developing muscle tremors during chemical immobilization
induced by potent opioid receptor agonists. Whether these
tremors result directly from the actions of the opioid or from
other physiological changes associated with immobilization
is unknown. A pilot study on eight boma-kept rhinoceros was
conducted to test whether different supportive interventions
for the animals cardiorespiratory systems (butorphanol,
butorphanol  with  nasotracheal oxygen insufflation,
nasotracheal oxygen insufflation only and a control — sterile
water), had an effect on tremors during immobilization with
etorphine (0.002mg/kg) and azaperone (0.03mg/kg). This
pilot study revealed that the partial mixed opioid agonist-
antagonist butorphanol combined with nasotracheal oxygen
insufflation, compared to the control, was the only intervention
that decreased observed tremor intensity in the immobilized
rhinoceros.
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With this knowledge, a field study was conducted to
quantify tremors and physiological responses of 14 white
rhinoceros during chemical immobilization using the same
drug combination. Butorphanol was injected intravenously
into the rhinoceros six minutes after the rhinoceros became
laterally recumbent. Nasotracheal oxygen insufflation was
also administered from this time. Tremors were recorded
every minute throughout the 25 minute immobilization period,
both subjectively by human observation, and objectively by
accelerometer data loggers placed on the front leg. Arterial
partial pressure of oxygen and carbon dioxide levels, pH,
electrolytes and catecholamine concentrations were measured
at 5-minute intervals.

The tremor intensity was highest at 5 minutes (tremor
intensity - 28 counts/min) after the rhinoceros became laterally
recumbent, but decreased significantly (tremor intensity -
3 counts/min) after the administration of butorphanol and
oxygen. Similarly arterial partial pressure of carbon dioxide,
adrenaline, noradrenaline and serum potassium decreased,
while arterial partial pressure of oxygen, pH and serum
glucose increased. Mean arterial partial pressure of oxygen
and carbon dioxide, pH, serum potassium and glucose, and
median plasma catecholamine concentrations had a significant
relationship to the tremor intensity.

The high tremor intensity was associated with high plasma
catecholamine (adrenaline and noradrenaline) concentrations,
hypercapnea, hypoxeamia and acidaemia. Butorphanol and
nasotracheal oxygen insufflation corrected these abnormalities
and reduced tremor intensity. As a result, the tremor intensity
possibly indicates the severity of the pathophysiological effects
of the capture drugs.



University of Preforia Faculty of Veterinary Science - Faculty Day 4 September 2014

Clinical anatomy of the cloaca and spinal venous sinus of the Nile crocodile

LJ Guillette Jr'#

jan.myburgh@up.ac.za

Although techniques for the collection of blood and urine from
crocodilians are well-established, the clinical anatomy of the
spinal vein (blood) and cloaca (urine) in the Nile crocodile has
not been investigated. Blood is usually collected from the post-
occipital spinal venous sinus, while urine is obtained from the
cloaca with an ordinary dog urinary catheter. To promote safe
and efficient sample collection a thorough knowledge of the
anatomy of the collection route is necessary.

The post-occipital region of twelve Nile crocodiles was
examined macro- and microscopically, radiographically and by
means of computed tomography. In addition, necrophageous
insects were used to remove the soft tissue from one head and
neck of a carcass leaving the vertebrae, still attached by their

ligaments, in situ. Latex was injected into the spinal vein and
spinal venous sinus of two mature crocodiles (post mortem
cases) to visualize the post-occipital vasculature. In order to
study cloacal morphology the cloacae of ten dead young Nile
crocodiles were injected with coloured latex via the vent using
a syringe. The caudal part of each carcass was separated,
fixed in 10% neutral-buffered formalin for one week and
divided longitudinally along the midline to allow examination
of the latex-filled chambers of the cloacae. Additionally, the
cloacae of five commercially slaughtered crocodiles were
removed from the carcasses and fixed in situ by filling them
with 10% neutral-buffered formalin via the terminal ileum. The
cloacal opening was sealed with a cork stopper.
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Our findings demonstrated that the spinal vein runs within
the vertebral canal, dorsal to, and closely associated with the
spinal cord, and that it develops into a venous sinus, cranially,
in the post-occipital region. For blood collection the spinal
venous sinus is accessed through the interarcuate space
between the atlas and axis (C, and C,) by inserting a needle
angled just off the perpendicular, in the midline through the
craniodorsal cervical skin, just cranial to the cranial borders
of the first cervical osteoderms. The study also confirmed that
the cloaca consists of three compartments, the proctodeum,
urodeum and coprodeum and that urine accumulates in a
common chamber formed by the urodeum and coprodeum
which are only partially separated by a poorly developed
coprourodeal fold. Faecal material is stored temporarily
in a very short rectum, which is separated from the urinary
chamber by the rectocoprodeal sphincter. For urine collection
using an ordinary dog urinary catheter, the urinary chamber is
accessed via the uroproctodeal sphincter after inserting the
catheter through the cloacal opening and gently pushing it in
a cranial direction.

With the growth in the commercial crocodile industry in southern
Africa and anthropogenic changes to aquatic ecosystems, the
collection of samples for diagnostic and research purposes
from live crocodiles will become more important in future.
Our results contributed significantly to our knowledge of
Nile crocodile anatomy and facilitated more efficient sample
collection.



Treatment of radius and tibia fractures in wild antelope utilizing external fixation

Fractures of the radius and ulna or tibia are relatively common
orthopaedic problems in veterinary small animal surgery.
When such fractures occur in horses and farm animals they
are treated differently, if at all. The last few years have seen
an increased demand for the repair of such fractures in wild
antelope species at our institution particularly in valuable
breeding animals.

All the fractures presented were comminuted and involved the
metaphyseal region of the radius/ulna and tibia/ fibula. The
fractures had short juxta-articular bone segments precluding
the use of many conventional implant systems. External fixator
devices were utilised because the comminuted nature of these
fractures made anatomical reduction of all bone fragments
impossible and of questionable mechanical benefit. Adequate
fracture reduction was achieved in four cases without the need
for entering the fractured zone and consequent disruption of
the fracture hematoma.

The healing of four cases (two Black Impalas, one Sable and
one Suni) in African antelope species that had been treated
with the IMEX™ linear and hybrid external skeletal fixation
frames was reviewed and evaluated.

A combination of medetomidine (0.005 to 0.02mg/kg),
midazolam (0.3 mg/kg) and ketamine (3 mg/kg) was
administeredintramuscularly usingaspringloaded pole syringe.
Propofol (0.5 mg/kg bolus) was administered as needed to
facilitate tracheal intubation with a cuffed endotracheal tube of
appropriate size. In addition, lumbosacral epidural anaesthesia
was performed with 2% lidocaine (2 mg/kg) as well as
ropivacaine 1% (1 mg/kg). Anaesthesia was maintained in the
antelopes with isoflurane-in-oxygen. Zuclopenthixol (25 - 100
mg/kg) were administered intramuscularly just after induction
of general anaesthesia to minimise recovery stress.

Case #1 was a Sunni (female, pregnant 4 years old and
7.5 kg weight). It had a right tibial open comminuted fracture.
At 6 weeks post-operatively, it was noted that infection had
set-in on the surgical site with implant loosening evident.
The positive threaded pins were replaced and the infection
was addressed with antibiotics and lavaging. Case #2 was a
Black Impala (male, 4 years old and 32 kg weight). It had an
open comminuted left tibia fracture. The Type 1b fixator was
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removed 9 weeks after the surgery. Case #3 was a Black
Impala (male, 8 months old and 24kg weight). The radiological
diagnosis confirmed severely comminuted left radial, short
juxta-articular bone segment fractures of the proximal radius.
A hybrid type 1-A ring fixator with two olive wires was applied
across the fracture. Complete removal of the fixator at 6 weeks
post-operatively. Case #4 was a Sable (male, 14 weeks old
and 16kg weight) with a comminuted short juxta-articular
right tibia fracture. A hybrid type 1-B ring fixator with two olive
wires was used. The whole apparatus had to be removed with
perfect bone healing after six weeks. Post-operative evaluation
included pin-skin area interface inspection and time of bone
healing with radiographic examinations, six and eight weeks
post-operatively.

The commonly encountered complication was premature
loosening of the implants (pins and wires), although it did
not appear to impair the bone-healing process. Further work
is needed to develop and investigate the efficacy of different
combinations that the will withstand the demands placed
on external fixation constructs by wild antelope species.
Appropriate post-operative care as would be utilised in a
domestic pet is nearly impossible in these free living animals
and with the associated loosening of the positive threaded
pins and olive wires the bone healing process remains
unpredictable.
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Catastrophic distal forelimb musculoskeletal injuries associated with racetracks in

Gauteng, South Africa from 1998-2012

and A Carstens’

Catastrophic musculoskeletal limb injuries (CMIs) on the
racetrack result in the immediate end of a racehorse’s
career. Numerous studies on the incidence rates and factors
influencing injuries and fatalities have been reported in most of
the major horse racing countries around the world, however,
limited published data on the incidence rates and factors
of CMIs exist from South Africa. The factors which show
potential for increasing the risk of injury include age, gender,
track surface type and condition, distance of race, number of
previous starts and time interval between races.

This study was conducted to describe and report on the
incidence and types of CMIs of the distal forelimb leading to
immediate euthanasia in racing Thoroughbreds on Gauteng
racetracks and also to identify their associated risk factors.

Fifty-three Thoroughbred racing horse cadavers’ distal forelimbs
were utilized for the study. The horses were euthanized due
to unresolved forelimb fracture or rupture of the suspensory
apparatus on Gauteng racetracks between 1998- 2012. Each
limb was radiographed from mid-metacarpus 3 (MC3) distally,
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with focus on the fetlock joint. Full dissections were conducted on
each limb noting the extent of the injuries. (Approved University
of Pretoria Animal Ethics Committee Protocol no. V020/13)

Proximal sesamoid bone fractures were the most common CMI
with 89% of the horses sustaining this type of injury but multiple
fracture types were also observed. The other CMI incidence
rates in the study population were: condylar fractures (11.32%),
sub-luxated MCP joints (11,32%), fully luxated MCP joints
11.32%, rupture of the sesamoidean ligament (7.54%), proximal
P1 fractures (3.77%) and MC3 fractures (3.77%). Seventy-four
percent of all the affected limbs were of the left forelimb and 68%
were geldings. Risk factors identified with statistically significant
association with horse’s risk for a CMI were the horse’s age,
gender, distance raced and the jockey’s weight.

The types of CMI in relation to the factors especially surface
type are generally on par with what has been reported
elsewhere. The left limb predilection for injury could be due to
all racing in South Africa taking place in a clockwise direction,
with more weight placed on the medial aspect when rounding
a bend. The high number of geldings maybe due to them
generally having longer racing careers than fillies, mares and
colts which are often used for breeding purposes thus having
a shorter racing career [1, 2]. A limitation of this study is the
relatively low numbers of limbs in the study population.

The types of CMIs seen on Gauteng racetracks were reported
and categorised according to their frequency of occurrence.
Potential risk factors for Thoroughbred racehorse in South
Africa were also identified. This should support decisions on
interventions that aim to reduce incidence of CMI in South
African Thoroughbred and extend their career.
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A comparison between
symphysectomy: a one-year follow-up

South Africa.

Hip dysplasia (HD) is one of the most common orthopaedic
diseases of large-breed dogs. In affected dogs, joint laxity,
joint incongruence, and secondary osteoarthritis can lead
to crippling pain. Current topics on hip surgery involve the
technique of juvenile symphysiodesis (JPS), a technique
performed to improve the congruence of growing coxofemoral
joints in young dogs. Although alternative procedures do exist,
we proposes a modified technique termed juvenile pubic
symphysectomy (JPSec).

Radiographic and computed tomography (CT) measurements
were made in the study group of 21 immature puppies aged
16 weeks. The following measurements were used for the
determination of HD: Subluxation index (SI) with the Fliickiger
method, Norberg angles®, lateral center-edge angles, dorsal
acetabular rim angles and acetabular ventro version angles
(VV). Joint laxity was determined subjectively by using the
Barden’s lift technique and the Ortolani sign. The HD positive
puppies were randomly selected for the surgical techniques
used in this study. The study consisted of three groups: Group
1 = HD free (non-surgical) control group (N=7), Group 2 HD at
risk positive dogs treated with the JPS technique using electro
cautery (N=7) and Group 3 the JPSec technique was performed
on the pre-determined hip dysplastic dogs (N=7). The pelvic
ventroversion angles were assessed pre-and immediately
post-op, at 16 weeks, and with follow-up assessments at 20,
24 and 54 weeks of age in all the groups.

The JPSec technique resulted in immediate change in the
acetabular ventro version angles by +5° post surgically (24-
48h) due to rotation of both acetabulae (ventroversion).

juvenile pubic symphysiodesis and

juvenile pubic
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The JPSec appeared to provide greater and more dorsal
acetabular covering (DARA) after 24 and 54 weeks than JPS.
The lateral center edge angles also improved on follow-up
assessments of both the techniques. There was a noticeable
change in ventroversion angle improvement, more so with the
JPSec than with JPS procedure and as a result, also better
dorsal coxofemoral coverage by the dorsal acetabular rim with
decreased hip joint laxity. JPSec and JPS did not have any
significant effect on the sacral width or sacral conformation.

The pubic symphysectomy procedure is a simple surgical
technique that yields good results without the need for
specialized equipment. The age of the dogs is an important
factor. It is believed that the benefits of removing the pubic
symphysis growth plate at 16 weeks of age would be optimal.
The difference between the two techniques lies in the severity
of the HD of the dog. It was found that the JPS yielded the best
results with a Norberg angle between 95° and 102°, whereas
JPSec gave the best results between 85° and 95° degrees.
The JPSec technique requires fixation of the pubic ramii and
symphysis with orthopedic wire, these implants will serve as
an indicator of a previous corrective surgical procedure when
such an animal is later presented for HD evaluation.

Dog food was sponsored by Nestlé Purina South Africa,
Protocol No.: V059/08
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Effect of intravenous lidocaine on the minimum infusion rate of alfaxalone in goats

patiendawana@gmail.com

The technique of using drugs administered solely by the
intravenous route for induction and maintenance of general
anaesthesia, Total Intravenous Anaesthesia (TIVA), is gaining
popularity in small animal and equine anaesthesia. The
relatively new neuroactive steroid, alfaxalone, is commonly
used as an intravenous agent to induce and maintain
general anaesthesia in the dog and cat. Lidocaine has
recently been used as an adjunct to inhalation anaesthesia
to reduce anaesthetic requirements in dogs, horses and
goats with minimal cardiovascular adverse effects. However,
there is currently no known information on alfaxalone TIVA
requirements in goats together with the effects of intravenous
lidocaine.

This study was performed to determine the effects of
intravenous lidocaine on the minimum infusion rate (MIR) of
alfaxalone in goats. Cardiopulmonary effects of these drugs
were also assessed. Initially (Phase 1), following alfaxalone
induction at 3 mg kg-1, eight adult healthy goats received
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alfaxalone at 12 mg kg-1 hr-1 (Control). The initial infusion
rate was maintained for 30 minutes before application of a
noxious stimulus on one claw for 60 seconds. In the absence
or presence of purposeful movement of the extremities,
the infusion rate was reduced or increased by a fifth of the
initial rate and held constant for 30 minutes before noxious
stimulation again. Alfaxalone MIR was calculated as the mean
of the infusion rates that allowed and abolished movement.
Later (Phase 2), the effects of lidocaine on alfaxalone MIR
were determined. Anaesthesia was induced with alfaxalone
at 2 mg kg-1 and maintained initially at the alfaxalone MIR
of 9.6 mg kg-1 hr-1. Each goat, in a randomised crossover
manner, concurrently received lidocaine intravenously as a
loading dose, followed by a continuous rate infusion: L-LID (1
mg kg-1; 3 mg kg-1 hr-1), M-LID (2 mg kg-1; 6 mg kg-1 hr-1)
and H-LID (4 mg kg-1; 12 mg kg-1 hr-1). Alfaxalone MIR in
response to lidocaine infusions was then determined. Basic
cardiorespiratory parameters were monitored and arterial
blood gas analysis done during the study period.

The observed MIR of alfaxalone was 9.6 mg kg-1 hr-1.
Treatments L-LID, M-LID and H-LID reduced the alfaxalone
MIR by 10 %, 30 % and 30 % respectively. A statistically
significant reduction was observed only with H-LID treatment.
Minimal cardiorespiratory effects were observed with significant
increases in heart rate, PaO2 and PaCO2 and a decrease in
Sa02 post induction compared to baseline values. Random
facial and forelimb muscle twitches attributed to alfaxalone
were observed during the period of general anaesthesia. The
quality of induction and recovery was satisfactory.

The present study demonstrates that lidocaine significantly
reduces the amount of alfaxalone required for maintenance of
general anaesthesia in goats and is associated with minimal
adverse effects. Provision of supplementary oxygen during
alfaxalone TIVA is recommended.



Comparison of anaesthetic induction and recovery characteristics of diazepam-
ketamine combination to propofol alone; in healthy dogs undergoing orchidectomy

Diazepam and ketamine combination provides an alternative to
propofol forinduction of anaesthesia in healthy and hypotensive
dogs. There is however no consensus between practitioners
regarding the quality of induction and recovery from diazepam-
ketamine anaesthesia, and as such questioning its practicality
in the clinical setting. The purpose of the study was to
compare anaesthetic induction and recovery characteristics
of diazepam-ketamine combination to propofol alone in dogs
undergoing elective orchidectomyin a prospective, randomised
clinical trial incorporating 36 healthy adult male dogs of various
breeds with a mean age of 26.2+13.4 months and weight of
5.56+2.3kg.
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After demeanour scoring (simple descriptive scale; SDS);
the dogs were sedated with morphine (0.3 mg/kg) and
acepromazine (0.02 mg/kg) intramuscularly. Forty minutes
after administration a premedication score (SDS) was
allocated. Immediately after premedication had been scored,
general anaesthesia was induced with either a combination
of diazepam and ketamine (D/K) or propofol (P) intravenously.
Initial induction doses of 0.375, 0.5 and 2 mg/kg, for diazepam
and ketamine or propofol respectively were administered to
facilitate endotracheal intubation. Anaesthesia was maintained
with isoflurane. Scores for the quality of induction, intubation
and degree of myoclonus were allocated (SDS). Orchidectomy
was performed in a standard way by a single experienced
surgeon. Recovery from anaesthesia was scored (SDS). Times
to extubation and standing were recorded. Data were analysed
for statistically significant differences (P<0.05) using the t-test
for parametric data and the Wilcoxon Mann-Whitney test for
non-parametric data. The Kappa Reliability and Kendall Tau
tests were used to assess the degree of agreement between
the scorers for the scored characteristics.

There were no statistically significant differences between
groups in age, weight, cage rest score, premedication score
and duration of maintenance of anaesthesia. Group P was
associated with a poorer quality of induction (P=0.014) and
more pronounced myoclonus (P=0.003); but had better
quality of recovery (P=0.000002) and shorter recovery times
(P=0.035) compared to group D/K.

It was concluded that propofol is associated with poorer
anaesthetic induction characteristics, but better and quicker
recovery from anaesthesia compared to diazepam-ketamine
in male dogs premedicated with morphine and acepromazine.
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Molecular characterization of vaccine candidates from Anaplasma marginale strains
in South Africa

The most economically important tick-borne diseases in
South Africa are Anaplasmosis, Babesiosis, Heartwater and
Corridor disease. Control strategies of tick-borne diseases
range from chemotherapy, vaccination and vector control
using acaricides. Bovine anaplasmosis is caused by the intra-
erythrocytic rickettsia Anaplasma marginale, which is the most
virulent and most prevalent vector borne pathogen on a global
scale. A blood-based Anaplasma marginale ss. centrale (also
known as A. centrale) vaccine is used for control of the disease
though it does not offer protection against heterologous
challenge by all A. marginale field strains, and has potential to
transmit emerging diseases.

Outer membrane protein (OMP) preparations of A. marginale
have been shown to induce immune protection in nearly all
animals tested, thus demonstrating the potential efficacy of
a subunit vaccine. Eight OMP vaccine candidates have been
identified from North American A. marginale strains, but it
is not known if they are sufficiently conserved to be broadly
useful worldwide or if vaccine development based on regional
pathogen strains is necessary.
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Primers were designed and used to amplify DNA sequences for
two of these OMP genes, Am779 and Am854. Genomic DNA
was extracted from A. marginale positive samples obtained
from Gauteng, Mpumalanga and KwaZulu-Natal provinces,
which were PCR genotyped using the msp1a gene, and the
most diverse A. marginale strains were selected for further
characterization. PCR products of approximately 1500 bp
and 700 bp obtained for Am779 and Am854 were cloned and
sequenced. The South African Am779 gene sequences were
very similar to the Am779 sequence of the U.S. A. marginale
St. Maries strain, with the exception of five Single Nucleotide
Polymorphisms (SNPs). Three SNPs were identified between
the South African Am854 sequences and the Am854 sequence
from the St. Maries A. marginale strain. Six other OMP genes
are currently being amplified and sequenced from the South
African samples to enable comparative sequence analysis
with U.S. strains.
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Molecular detection of Anaplasma marginale and Anaplasma subspecies cenftrale in

cattle in South Africa

mechaisi@yahoo.co.uk

Bovine anaplasmosis is a potentially fatal tick-borne disease
of cattle caused by the intra-erythrocytic rickettsia, Anaplasma
marginale. It is widely distributed around the world. In South
Africa, it is endemic in most of the cattle-farming areas. A.
marginale subsp. centrale causes a milderform of anaplasmosis
in cattle and has been used as a vaccine in many parts of the
world. Conventional PCR has been used for the detection and
differentiation of A. marginale and other tick-borne pathogens
from hosts and vectors using different genetic markers. More
recently, quantitative real-time polymerase chain reaction
(qPCR) has been used for the detection of these organisms in
infected hosts and vectors. gPCR has a number of advantages
over the conventional PCR: a) it is more sensitive and specific
in the detection of organisms, b) the reaction can be monitored
in real-time, and c) detection and quantification occur in the
same reaction during the cycling process therefore eliminating
the need for post-PCR analysis and reducing the risk of
contamination.

NCTENG: VI AY T e o B SR

We assessed the qPCR assays of Carelli et al. (2007) and
Decaro et al. (2008) respectively, for the detection of A.
marginale and simultaneous detection of A. marginale and A.
marginale subsp. centrale in 390 cattle samples originating
from different areas in South Africa. In 231 of these samples,
the A. marginale results were compared to those of the
Reverse Line Blot (RLB) hybridization assay. The RLB assay
can simultaneously detect all known Theileria and Babesia
spp. in infected organisms using species-specific probes.

When using the duplex real-time PCR assay, A. marginale and
A. marginale subsp. centrale were detected in 69% and 16%
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of the samples, respectively. Mixed infections were detected in
12% of the samples. A. marginale was detected in 42% and
91% respectively, of the 231 samples analyzed by the RLB and
gPCR assays. The gPCR assay could detect A. marginale DNA
in all samples that tested positive using the RLB hybridization
assay.

The gqPCR assays successfully detected A. marginale and
A. marginale subsp. centrale in South African field samples.
Although the RLB assay provides valuable information
about other haemoparasites present in a sample, it is not as
sensitive as qPCR, it is also an expensive, time-consuming
and laborious technique. In future, the qPCR assays will be
used for detection of A. marginale and A. marginale subsp.
centrale in our laboratory and the RLB hybridization assay
will only be used if we need to determine whether our blood
samples also contain other haemoparasites.

Sequence analyses of the msp1b and groEL genes are also
in progress to assess variation in these genes in A. marginale
and A. marginale subsp. centrale positive field samples from
cattle in South Africa.
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Sensitivity and specificity of IRT-PCR, histopathology, and immunohistochemistry for the
detection of Rift Valley fever virus in naturally-infected cattle and sheep

Rift Valley fever (RVF) is a mosquito-borne zoonotic disease
caused by a virus of the family Bunyaviridae, genus Phlebovirus.
Itis responsible for extensive outbreaks of disease in livestock
in Africa with significant mortality and economic impact. Virus
neutralization is considered the gold standard for confirming
Rift Valley fever virus (RVFV) infection but the procedure is
time consuming and expensive. Histopathology, real-time
reverse transcription-polymerase chain reaction (rRT-PCR),
and immunohistochemistry (IHC) are the diagnostic methods
most often used in South Africa to confirm or exclude a
diagnosis of RVF in necropsied animals. Validated estimates
of diagnostic accuracy of these tests, in naturally infected
livestock, however, have not been published.

The objective of this study was to estimate the diagnostic
sensitivity and specificity of histopathology, rRT-PCR, and
IHC using Bayesian latent class methods in the absence of a
gold standard. A secondary objective was to estimate stratum-
specific values based on species, age, degree of specimen
autolysis, and the presence/absence of tissue pigments.
Histopathology, rRT-PCR, and IHC were performed on liver
specimens from 380 naturally infected cattle and sheep
necropsied during the 2010 RVF epidemic in South Africa.

Sensitivity (Se) and specificity (Sp) of histopathology, rRT-
PCR, and IHC were estimated in a latent-class model using
a Bayesian framework. The Se and Sp of histopathology were
94.6% (95% Cl: 91% - 97.2%) and 92.3% (95% Cl: 87.6% -
95.8%) respectively. Single cases of RVF could be confused
with acute poisoning with plants, bacterial septicaemias, and
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viral diseases. Most of these conditions, however, can be
excluded using histological examination of the liver, special
stains, bacterial culture, and toxicological or serological
investigations. The sensitivity (Se) and Specificity (Sp) of rRT-
PCR were 97.4% (95% credibility interval (Cl): 95.2% - 98.8%)
and 71.7% (95% CI: 65% - 77.9%) respectively. Decreased
Sp of rRT-PCR was ascribed to cross-contamination of
samples. The Se and Sp of IHC were 97.6% (95% ClI: 93.9%
- 99.8%) and 99.4% (95% CI: 96.9% - 100%) respectively.
Immunohistochemistry is highly specific because characteristic
positive immunolabelling of the cytoplasm of hepatocytes can
be correlated with the presence of hepatocellular injury typical
for RVFV infection.

The stratified analysis of the data suggested variations in test
accuracy with foetuses and severely autolysed specimens.
The Sp of histopathology in foetuses (83%) was 9.3% lower
than the sample population (92.3%). The Se of IHC decreased
from 97.6% to 81.5% in the presence of severe autolysis. The
high estimated Sp (99.4%) of IHC and the low Sp of rRT-PCR
(71.3%) suggests that the definitive diagnosis or exclusion of
RVF should not rely on a single PCR test and that IHC would
be an effective confirmatory test for rRT-PCR positive field
cases necropsied during an epidemic. Immunohistochemistry
results from severely autolysed specimens, however, should
be interpreted with caution and aborted foetuses in areas
endemic for RVF should be screened using a variety of tests.
The diagnostic Se and Sp of histopathology was much higher
than expected confirming the value of routine post mortem
examinations and histopathology of liver specimens.



Molecular detection of an Anaplasma sp strain in domestic dogs in Mnisi, South Africa
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Anaplasma spp. are gram negative tick-borne zoonotic
obligate intracellular parasites of dogs, predominantly found
in the Americas and Europe and transmitted by ticks of the
genera Ixodes and Rhipicephalus (1). The aim of this study
was to screen for haemoparasites in blood samples collected
from apparently healthy domestic dogs in the Mnisi area of
Bushbuckridge, Mpumalanga Province, South Africa.

A total of 141 blood samples were collected from October
2011 through May 2012. DNA was extracted and screened
for the presence of Ehrlichia, Anaplasma, Theileria and
Babesia species infections using the reverse line blot (RLB)
hybridization assay. Almost half of the samples reacted with
the genus-specific probes for Ehrlichia/Anaplasma 70/141
(49.6%); 23/141 (16.3%) of the samples investigated were
positive for Ehrlichia canis; 14/141 (9.9%) for Babesia rossi,
while 6/141 (4.25%) were positive for Babesia vogelli; 31/141
(21.9%) of samples were positive for the genus-specific probe
1 of Babesia; 21/141 (14.89%) were positive for the genus-
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specific probes of Theileria/Babesia ; 3/141 (2.12%) were
positive for the genus-specific probe of Theileria; and 2/141
(1.41%) was positive for the genus-specific probe 2 of Babesia.
Haemoparasites’ DNA could not be detected in 51/141 (36.1%)
of samples.

Sequences of the V1 hypervariable region from the 16S rRNA
gene of selected Ehrlichia/Anaplasma positive samples were
analysed and revealed an Anaplasma sp. South African dog
strain, which is most closely related (98%) to Anaplasma
phagocyphilum.

This finding reaffirms a previous report (2) that Anaplasma
sp. closely related to A. phagocytophilum, the cause of
canine granulocytic anaplasmosis and human granulocytic
anaplasmosis in the United States and Europe, does occur
in dogs in South Africa and its detection at a wildlife/livestock
interface heightens the potential risk of transmission to
humans.
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Identification of Peste-Des-Petits Ruminants Virus (PPRV) Asian lineage IV in Nigeria and

co-circulation with PPRV lineage Il

Peste-des-petits-ruminants (PPR), a major small ruminant
transboundary animal disease, is endemic in Nigeria. Strains of
the causal agent, the peste-des-petits ruminants virus (PPRV),
have been differentiated into four genetically distinct lineages
based on the partial sequence of the virus nucleoprotein (N)
or fusion (F) genes. PPRV strains identified in Africa were
grouped into lineages |, Il and Ill while viruses from Asia were
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Fig.1: Neighbour-joining unrooted cladogram showing the
relationship between the N gene sequences from this study
(indicated by black circles, ISO 3166 country code and state
code, year of sample collection and sample laboratory number)
with unique published sequences obtained from GenBank
(indicated by accession number, ISO 3166 country code, year
of isolation and name of isolate. The numbers at the nodes are
bootstrap values obtained from 1000 resamplings.
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classified as lineage IV and referred to as the Asian lineage.
Many recent reports have indicated that the Asian lineage
is also present in Africa. Bearing this in mind, this study was
conducted to re-evaluate the epidemiology of PPRV in Nigeria.
A total of 140 clinical samples from 16 sheep and 63 goats with
symptoms suggestive of PPR were collected from different
states of Nigeria during a four year period (2010 — 2013). The
samples were analysed by PCR amplification of segments of the
N and F genes. Thirty-three (33) animals (42%) were positive
by PCR. In the phylogenetic analysis, both the N and F gene
sequences of the isolated viruses in this study were compared
with those available in the GenBank. Results revealed that
viruses that were detected belonged to both lineage Il and IV.
Based on futher analysis of the N gene sequences, the lineage
IV isolates grouped into 2 clades, one being predominant in the
north-eastern part of the country and the other found primarily
in the southern regions of the country. This study reports the
presence of PPRV Asian lineage IV in Nigeria for the first time.

Fig. 2: The distribution of PPRV lineage Il (green) and IV (red)
in different states of Nigeria. The map shows the location of
villages where positive PPR samples were collected. Adamawa
state (samples were from Gulak and Njobli); Taraba state
(samples were from Jalingo, Wukari, Kassa, Maihula and
Garbabi); Plateau state (samples were Angwa kurma in Jos);
Yobe state (samples were Yusufari); Kano state (samples were
from Dogongora and Kano Municipal); Ondo state (samples
were from Akure and Idanre); Kwara state (samples were from
Baruten ); Akwa Ibom state (samples were from Uyo); Imo state
(samples were from Eziama-Obaire and Iho); Anambra state
(samples were from Adazi-Ani, Eziora, Umuchi and Amada);
Oyo state (samples were from Bodija); Sokoto state (samples
were from Sokoto Municipal abattoir); Osun state (samples were
from Iregba); Ogun state (samples were from ljebu-ode); Cross
Rivers satate (samples were from Biase, Ikot-Omini and Ibogo).
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Cytotoxicity of diplodiatoxin, dipmatol and diplonine, metabolites synthesized by

Stenocarpella maydis
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Stenocarpella maydis is one of the most prevalent ear and
stalk rot pathogens of maize globally, causing reductions of
grain quality and yield as well as the lodging of plants with
infected maize stalks. Stenocarpella maydis infected maize
is also associated with intoxication in livestock. Ingestion of
mouldy ears, kernels and maize stubble infected by S. maydis
induces diplodiosis, a nervous disorder of cattle and sheep.

Different toxic metabolites, including diplodiatoxin, dipmatol,
chaetoglobosins K and L and diplonine, have been isolated
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from S. maydis or S. maydis-contaminated cultures. However,
none of these S. maydis metabolites have been administered
to ruminants in an attempt to reproduce diplodiosis. In addition,
there is limited information available on the mechanism of
action of these mycotoxins. As a first step in evaluating the
toxic potential of these metabolites, the cytotoxicity of S.
maydis metabolites (i.e. diplodiatoxin, dipmatol and diplonine)
purified from South African isolates was evaluated using cell
cultures.

Cytotoxicity of the three S. maydis metabolites was evaluated
on the mouse neuroblastoma (Neuro-2a), Chinese hamster
ovary (CHO-K1) and Mardin-Darby bovine kidney (MDBK) cell
lines following exposure for up to 72 h. The cytotoxicity was
investigated using real-time cellanalyzer (RTCA) xCELLigence,
3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium  bromide
(MTT), Bradford protein, lactate dehydrogenase (LDH),
propidium iodide (Pl) fluorescent staining, transmission
electron microscopy (TEM) and Annexin-V flow cytometry
assays.

Results obtained in this study indicated that diplodiatoxin and
dipmatol affected the mitochondrial succinate dehydrogenase
enzyme and the overall viability of cells as assessed by
the MTT and xCELLigence assays. In addition, the protein
measurement assay revealed a concentration- and time-
dependent cytotoxic response following exposure of CHO-K1
cells to diplodiatoxin and dipmatol. Diplonine was not cytotoxic
to the three cell lines tested at comparable concentrations.

In general, the LDH and PI staining assays confirmed that the
plasma membrane of the three cell lines was intact following
exposure to the three toxins, with LDH leakage observed only
on CHO-K1 and MDBK cells exposed to dipmatol. There were
no major subcellular changes observed after exposure of the
three cells lines to low concentrations of the S. maydis toxins.
However, subcellular damage, ranging from mitochondrial
swelling and cytoplasmic vacuolation to complete disruption
of the cytoplasm and plasma membrane, was observed with
high concentrations and extended exposure to the toxins.
Annexin-V and PI flow cytometry indicated that there was an
overlap in the mechanism of toxicity of the S. maydis toxins
from apoptosis to necrosis. Further studies are required to
elucidate the specific mechanism of apoptosis that is involved
and factors influencing the shift from apoptosis to necrosis.
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Investigation of the inflammatory immune response in dogs naturally infected with

Babesia rossi, using flow cytometry

Lymphocytes are classified as either T-cells

or B-cells and can be recognised by their cell

“+  surface proteins (CD antigens). All T-cells

are CD3+ and may be further classified

- as CD4+ cells, which are helper T-cells,

and CD8+ cells, the cytotoxic T-cells. The

B-lymphocytes produce antibodies against

exogenous antigens. Systemic inflammatory conditions, such as

canine babesiosis, may result in an excessive and ineffective

immune response, or a state of immunosupression. The

objective of this prospective, descriptive longitudinal study was

to quantify the the CD4+, CD8+ and B-cell phenotypes at initial

presentation of a natural Babesia rossi infection in uncomplicated

and complicated disease and compare them to those of healthy
controls.

During the pre- treatment period, whole blood was collected
from 18 Babesia-infected dogs and 5 control dogs using EDTA
as anti-coagulant. The samples were processed within one hour.
The blood, containing 1.0x106/L lymphocytes, was processed
for flow cytometry. Leukocytes were incubated with canine
specific, fluorochrome conjugated anti-CD3, anti-CD4, anti-
CD8, and anti-B Cell markers (BD Biosciences). Flow cytometric
analysis was performed on the Accuri C6 (BD Biosciences). The
lymphocyte population was identified and gated using forward-
and side scatter characteristics and was further analysed for the
percentage of cells expressing CD3+, CD4+, CD8+, and B cell
markers.

Of the Babesia-infected dogs, eight were classified as uncom-
plicated and 10 as complicated, of which one dog died. The
complications in this cohort of dogs included hyperlactatemia,
hypoglycaemia, severe anaemia (HCT <15%), icterus and hepa-
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topathy, and secondary immune-mediat-
ed haemolytic anaemia. At presentation
the complicated diseased group had a
significantly lower percentage of CD3+
(P=0.027), CD4+ (P=0.027), CD8+
(P=0.005), and B lymphocyte phenotypes
(P=0.037) when compared to the control
dogs. The uncomplicated disease group only had a significantly
lower percentage CD8+ lymphocytes (P=0.04) when compared
to the control group. There were no significant differences be-
tween the complicated and uncomplicated disease groups.
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There was however a tendency toward a lower proportion of all
T-cell phenotypes in the dogs with complicated disease.

In conclusion, B. rossi-infected dogs, specifically those with
complicated disease, showed a significantly reduced percent-
age of both T- and B-lymphocyte phenotypes in circulation at
presentation. This finding (reduced percentage of T and B-cell
phenotypes in response to ca-
nine babesiosis) could represent
a functional immunosuppression,
as has been shown in human ma-
laria. Further studies are needed
to investigate the mechanisms and
consequences of this finding.
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Dynamics of an owned, free-roaming dog population: implications for rabies control

DL Knobel and A Conan

Africa; darryn.knobel@up.ac.za

Rabies in free-roaming domestic dog populations is a serious
public health threat in under-served communities in South Africa
and elsewhere on the continent. Rabies in dog populations
(and consequently in humans) can be controlled and in certain
circumstances eliminated through the mass vaccination of dogs
against the virus. The control of rabies through vaccination
relies on maintaining population-level vaccination coverage
above a critical threshold. This goal is hampered by the rapid
turnover of dogs in free-roaming populations in under-served
areas. The problem is compounded by the fact that mass dog
rabies vaccination in these areas is usually implemented in
annual (or less frequent) campaigns, between which the
vaccination coverage in the population declines as vaccinated
dogs die and unvaccinated dogs enter the population through
birth or in-migration.

Understanding the population dynamics of free-roaming dog
populations, particularly the core demographic rates of birth,
death and migration, is therefore essential for the effective
implementation of mass vaccination to control rabies in
under-served communities. Despite the ubiquity of free-
roaming dogs in sub-Saharan Africa, little is known about the
demographic rates of these populations, or the factors that
affect them. Evidence from a number of studies in the region
has shown that, despite appearances, the vast majority of
dogs (>90%) in these populations are owned. Demographic
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surveillance of dog populations is therefore possible through
ongoing monitoring of individuals within households. Here, we
report the results of a demographic surveillance system in an
owned, largely free-roaming dog population in a community
of around 10,000 people in 2,000 households in Hluvukani,
Bushbuckridge Local Municipality, Mpumalanga Province.
Following an initial census, regular visits (every 3-4 months on
average) were made to all households within the designated
surveillance area. During these visits, information on individual
dogs was updated, including key demographic events. Data
spanning 24 months (1t January 2012 through 1%t January
2014) is presented.

During the 24-month period, the total population of owned
dogs declined by 10%, from 792 dogs to 710 dogs. However,
there was a substantial fluctuation in this population, reaching
a peak of 955 dogs in the last quarter of 2012 before declining
sharply. The annual growth rate was 19% in 2012 and -24% in
2013. Birth rates were extremely high: the crude birth rate was
451 dogs per 1,000 dog-years in 2012 and 314 dogs per 1,000
dog-years in 2013. There is evidence of seasonality in birth
rates, reaching an annual peak in autumn/winter. The crude
death rate was 408 dogs per 1,000 dog-years in 2012 and
569 dogs per 1,000 dog-years in 2013. There was a sharp
spike in the mortality rate in the second quarter of 2013, to a
peak of 925 dogs per 1,000 dog-years. There were substantial
differences in mortality rates between different age groups
and between the sexes. The net rate of in-migration of dogs
into the study area increased in 2013, reaching a peak in the
third quarter of that year. The sex ratio of the population was
strongly male-biased. It remained stable during 2012, ranging
from 1.37 to 1.39 male dogs per female, but increased steadily
in 2013 to 1.75 by the end of the year.

Our findings show that this is a highly dynamic dog
population, with rapid turnover and significant heterogeneity
in demographic rates over time and across segments of the
population. We demonstrate that, even in the face of this
high turnover, routinely achieving 70% vaccination coverage
against rabies during annual mass dog vaccination campaigns
is sufficient to maintain vaccination coverage above the
critical threshold, interrupting transmission of the disease and
ultimately leading to its elimination from the population.
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The Mnisi Community Programme 2009-2013: An overview of the first five years of the
Programme, its relevance to the Faculty, and its future vision
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The Mnisi community is situated on communal land in the
Bushbuckridge Local Municipality at the wildlife-livestock
interface outside the Orpen area of the Kruger National Park.
The Mnisi Community Programme was initiated in 2008 with the
first research activities commencing in 2009. The Programme
is a partnership between the Faculty of Veterinary Science and
the Mnisi Traditional Authority. Through a platform consisting
of this Programme, the Hluvukani Animal Clinic, and the Hans
Hoheisen Wildlife Research Station, post- and undergraduate
students from various Faculties within the University and
elsewherework together to address pertinent health-related
questions posed by the ever-more intimate interface between
humans; wild and domesticated animals; and the environment
they all share. It is now more than five years since the first
postgraduate project commenced in the study area. Here, we
share a synopsis of this unique Programme, highlighting its
momentum, relevance,and a vision for its future.

By the end of 2013,62 individual research projects had been
registered within the Programme. The number of projects
registered per year hasincreased progressively over the five-
year period from six projects listed in 2009to 22 registered in
2013. Most of these projects were conducted by postgraduate
students registered at the Faculty of Veterinary Science.
Forty percent of the projects were active with fieldwork and
data collectionby the end of 2013 whilst 19% had been
concluded. The rest (41%) were in various stages of either
planning or completion. Of the registered projects 13%
were PhD projects, 19% research MSc’s, 11% web-based
MSc’s, and approximately 31% Masters projects conducted
by Utrecht University students in collaboration with the
Faculty of Veterinary Science during their graduate years in
veterinary medicine. Most projects relate to aspects of animal
health management and services(34%); disease ecology,
emergence, and control (26%); and zoonoses (15%).

Over and above the significant contribution through
research, the Programme is playing a leading role in many
aspects of conservation, land use planning, social upliftment
and sustainable rural development in the area. It fulfils a

Jvan Rooyen’ and DL Knobel'

'Department of Veterinary Tropical Diseases, Faculty of Veterinary Science, University of Pretoria, Onderstepoort, 0110, South

crucialroleinvarious structures of the Kruger to Canyons
Biosphere Reserve’s extended network of organisations.
Through these networks and associated collaborations it was
able to appoint eleven previously unemployed community
members as research assistants in 2013 with the prospect of
employing six more in 2014. By mobilising Faculty resources
and collaborations it has trained more than 150 livestock
farmers in Primary Animal Health Care in 2012.

Mnisi Community Programme

In future, the Programme wishes to expand its current strategy
to channel focussed research through longitudinal research
platforms, such as the health and demographic surveillance
systems for domestic animals, and the Herding for Health
programme that will embed innovative rural and social
development strategies within its core research and training
activities. We believe this Programme will become a model that
demonstrate the reality and importance of multi-institutional
collaborations between industry, society, government, and
scientists that could impact communities positively whilst
achieving our objective of becoming an internationally
recognised academic institution with an undisputable local
relevance.
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Developing a multiple criteria decision analysis tool to assess the control of foot-and-

mouth disease in South Africa

LC Roberts’ and GT Fosgate’

The foot and mouth disease (FMD) situation in southern African
is complex because the virus is endemic in wild buffaloes,
in combination with a great variety of livestock production
systems. Multiple criteria decision analysis (MCDA) is a tool
used to assess a variety of options available to achieve a
desired objective. This project aims to perform an MCDA of
the possible FMD control methods to gain an understanding of
their technical, economic and socio-political impacts in South
Africa. This will also assess the value of MCDA in assessing
disease control in the region.

A participatory epidemiology approach was used to interview
communal cattle farmers from ten randomly-selected dip tanks
and seven groups of state animal health technicians (AHTs) in
the FMD protection zone with vaccination on the border of the
Kruger National Park (KNP). The interviews aimed at gaining
the perspectives of the participants with regard to different
current and hypothetical FMD control methods. Experts and
stakeholders (including state veterinarians, commercial cattle
farmers, veterinary staff in the KNP and representatives of
game reserves and government) were invited to answer
an online survey. Potential control options were scored by
participants according to a set of technical, economic and
social criteria. Criteria were weighted according to expert
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and stakeholder perceptions of their importance. The scores
and weights were combined to rank the control methods
and scores and weights obtained from different stakeholder
groups were compared. A sensitivity analysis was performed
to explore the effects of varying inputs (scores and weights) on
the final scores and rankings of the control options.

Cattle owners’ perceptions of the main purposes and
advantages of the current control methods were compared with
the AHTSs’ perceptions of the farmers’ beliefs on the same topic.
When questioned about the purpose of the current control
methods cattle owner groups mentioned disease control
70% and AHTs only 30% of the time. Predator control was
mentioned by all cattle owner groups and 6 of 7 AHT groups
as a major advantage of an intact game fence. Ectoparasite
control (dipping) was stated as the major perceived advantage
of weekly clinical inspections by 3 of 8 cattle owner groups
and 6 of 7 AHT groups. There was widespread concern over
the lack of maintenance of structures and schedules that
should contribute to FMD control (mentioned by 7 of 10 cattle
owner groups and 6 of 7 AHT groups) and over the limited
cattle market in the control zone created by cattle movement
control (half the cattle owner groups and 6 of 7 AHT groups).
Double game fencing was deemed a feasible hypothetical
option among cattle owners interviewed (median ranking 3
of 11, range 1-5). Culling of any wildlife was not considered
feasible by any cattle owners and only 2 of 7 groups thought
culling infected cattle herds was at all feasible. Cattle owners
saw the effects on the welfare of cattle (median ranking 2,
range 1-4) and themselves (median 3, range 1-7) as the most
important criteria with which to assess a control method, and
the economic effect on the government as the least important.

It is important to include all stakeholders when undertaking
an investigation of this kind. It can be seen that there are
differences even at the level of technicians and communal
farmers. The project is expected to produce an empirical
ranking of the FMD control methods. It will also compare the
stakeholders’ views of the FMD control and determine the
effect of different stakeholders’ viewpoints on the acceptability
of possible FMD control measures. This will help estimate
the extent to which stakeholders are likely to co-operate in
enforcing the control measures. The outcome of this study is
expected to be applicable elsewhere where similar complex
epidemiology exists.
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Leaf extracts of selected Anacardiaceae trees has excellent antimycobacterial activity
and contained several antimycobacterial compounds

Tuberculosis occurs in human, cattle, wild animals and many
other domesticated species. In human, infection is caused by
M. tuberculosis and M. bovis. The treatment of tuberculosis has
been a challenge over the past decade due to the emergence
of multi and extremely drug resistant strains (MDR and XDR).

In this study, crude extracts from 15 selected plant species with
good activity against M. smegmatis and M. bovis BCG from
the Anacardiaceae family were screened for antimycobacterial
activity against several Mycobacterium species. These
included fields isolate of pathogenic strains such as M. bovis,
a multidrug resistant strain of M. tuberculosis as well as the
ATCC strain H37Rv and also non-pathogenic Mycobacterium
species.
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Two out of the 15 plants namely Protorhus longifolia and
Rhus undulata had antimycobacterial activity with minimum
inhibitory concentration values varying between 80 -100 pg/
ml. Bioautography of extracts of these species also led to
several zones of inhibition against Mycobacterium fortuitum,
M. smegmatis and to a lesser extent M. aurum indicating
the presence of different compounds with antimycobacterial
activity. These active compounds are being isolated and
characterised using dried silica-extract mixture layered on
a column gel bed, thin layer chromatography and nuclear
magnetic resonance.
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An overview of the pathology, epidemiology, and ecological physiology of infections of a
novel Mycobacterium species, M. mungi, in its only known host, the banded mongoose

KA Alexander®

pnlaver@gmail.com

Free-ranging banded mongooses (Mungos mungo) in
northeastern Botswana are susceptible to and are infected
by a novel Mycobacterium tuberculosis complex pathogen,
M. mungi. In order to understand M. mungi transmission and
persistence dynamics, we undertook a long-term study of this
population of approximately 600 mongooses in 34 groups (in
the years 2000 to 2011), which included range and movement
studies, behavioural investigations, gross pathology (n = 117
necropsies), and histopathology (36 positive cases), coupled
with molecular genetic assessments of both the host and
pathogen. In order to understand mongoose susceptibility to
M. mungi infection, specifically the potential role of prolonged
elevations in stress-related hormone levels, we also monitored
faecal glucocorticoid metabolite production in our study
population.

We identified M. mungi as the causative agent in repeated
dry season outbreaks (2000 to 2011). Conventional molecular
diagnostics could not differentiate M. mungi from M.
tuberculosis. We identified the novel tuberculosis (TB) organism
using M. tuberculosis complex-specific multiplex polymerase
chain reaction (PCR), single-nucleotide polymorphisms
(SNPs), spoligotypes, and mycobacterial interspersed

repetitive unit-variable number tandem repeats (MIRU-VNTR).
Half of known adult and sub-adult mortalities were attributable
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to M. mungi. Period prevalence by troop and outbreak was
generally below 10%, but reached <33%, resulting in local
troop extinctions or fusions. Clinically-infected mongoose
exhibited cachexia, ataxia, lethargy, lack of fear response, as
well as clinically-apparent distortion of the planum nasale. On
average, death of affected individuals would have occurred
within three months from the onset of clinical signs. Primary
pulmonary tuberculosis lesion was absent. Macroscopically,
cases exhibited nodular lesions with caseous necrosis in
the liver and spleen, as well as hepato- and splenomegaly,
and disseminated granulomas in regional lymph nodes. On
histopathological examination, we observed multifocal to
coalescing granulomas or granulomatous infiltrates with some
minor necrosis and mineralization. Tissue involvement varied
greatly among affected individuals but was highest in the liver,
regional lymph nodes, and spleen. Variation in glucocorticoid
production seems related to food limitation, recent rainfall, and
access to concentrated anthropogenic food resources.

Our observed clinical signs and histopathology suggest
a primary non-respiratory transmission mechanism with
pathogen invasion occurring per-cutaneously through abraded
skin or plana nasale from some environmental reservoir,
followed then by haematogenous spread to regional lymph
nodes, then the liver, spleen, and lungs. The location and
nature of the reservoir remain elusive, although systematic
investigations are now being conducted. In the late dry
season, banded mongooses in our population may face a
“perfect storm” of nutritional limitation, agonistic encounters at
concentrated food resources, aggressive evictions, oestrus,
competition for mates, parturition, and predation pressure on
pups. We suspect that this may push glucocorticoid responses
into homeostatic overload and may impair cell-mediated
immunity.
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Screening of banded mongooses (Mungos mungo) in the Kruger National Park for

mycobacterial infection

and AL Michelé
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Bovine tuberculosis was introduced into the Kruger National
Park (KNP) in the 1950s, however, detected for the first
time only in 1990. Whereas current research focuses on the
buffalo (Syncerus caffer) and lion (Panthera leo) populations,
little is known about the role that small predators might play
in the epidemiology of this disease. The aim of this pilot
study was to screen banded mongoose populations in the
high bovine tuberculosis (bTB) prevalence zone of the KNP
for mycobacterium in general and for Mycobacterium bovis
and other Mycobacterium tuberculosis complex members in
particular, to detect presence of infection or disease.

In total, 81 banded mongooses in and around Skukuza staff
village in the KNP, were caught in cage traps and anaesthetized
with a cyclohexylamine/a2-agonist combination. Blood was
collected and serologically analyzed with an ElephantTB STAT-
PAK® and EnferplexTM TB assay. Faecal swabs, tracheal
swabs and tracheal lavages were cultured and isolates
positive for mycobacterium were speciated. Post mortem
tissue samples consisting of lesions as well as non-lesions
from 12 animals were collected in 10% buffered formalin
for histopathology and frozen for culture and subsequent
Mycobacterium speciation.

Analysis revealed six positive reactors to the STAT-PAK and
five borderline reactors on the Enferplex TB assay. Only two
samples overlapped for STAT-PAK positive and Enferplex TB
assay borderline reaction. M. bovis was isolated from tracheal
lavage samples as well as post mortem tissue samples from
the same two animals but not from any other animal included
in the study. No other mycobacterium of the M. tuberculosis
complex was isolated. However, a variety of environmental
mycobacteria such as Mycobacterium avium complex, M.
simiae, M. parascrofulaceum, M. fortuitum and M. chelonae
were cultured from faecal and tracheal samples as well as
tissue lesions and lymph nodes.
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Macroscopic nodular lesions of the aforementioned animals
correlated with histopathologically identified calcified lesions in
the first and caseating necrosis associated with epitheloid cells
in the second banded mongoose. The calcified lesions were
located in the superficial cervical lymph node and tracheo-
bronchial lymph node culturing positive for M. avium complex
and M. bovis, respectively. The caseating lesions were found
in the lungs and cultured positive for M. bovis, as did the
morphological unremarkable tracheo-bronchial lymph nodes.
No acid fast bacteria were identified with Ziehl Neelsen stain.
In conclusion, this study has provided the first evidence of bTB
infection in banded mongooses in the KNP. This finding has
opened the discussion around possible sources of infection
and its significance at the human/wildlife interface in and
around Skukuza.



Distribution of Bacillus anthracis genotypes in Kruger National Park, South Africa

Bacillus anthracis, the causal agent of anthrax is endemic in
the northern part of the Kruger National Park (KNP) in South
Africa. Multi-loci variable number of tandem repeats (VNTR)
analysis (MLVA) employing 31-VNTR markers were used to
characterize the B. anthracis genotypes that occur among
wildlife in KNP. In this study, 72 isolates of B. anthracis from
2012 and 2013 outbreaks in the KNP were genotyped using
31-MLVA.

Among the 72 isolated strains, 23 different genotypes were
distinguished. Clonal genotypes were observed in each
outbreak; however, five animals appear to be infected by
multiple genotypes. The same genotypes were recovered
from outbreaks in rhinoceros and from environmental samples
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(bones and soil where animals died of anthrax) in Pafuri (the
most northern area of KNP). Geographically, the rhinoceros
outbreaks were approximately 250 km south of Pafuri. Based
on the MLVA results obtained, all KNP genotypes from the
2012 and 2013 outbreaks grouped in the A-clade with none
in the B-clade as compared to in the previous study wherein
1970-1981 epidemics were dominantly caused by strains from
B1-subclade (Smith et al., 2000). This implies that the A-clade
strains isolated in the KNP and characterised in this study have
substantial geographic spread and genetic diversity, further
characterisation of more isolates from other niches (sections
of the Park) will provide an insight on the pattern of occurrence
and diversity(ies) of B. anthracis in the park.
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An Investigation into infections by intracellular parasites and Bacillus anthracis in blood
smears of wildlife in the Kruger National Park, 2010

The Kruger National Park (KNP) is a game reserve located
in the north eastern part of South Africa and shares borders
with Mozambique and Zimbabwe, spanning nearly 20,000
square kilometres. It is divided into different ecological niches
and is managed according to these regions. A routine passive
disease surveillance programme has been implemented in
KNP by the State Veterinarian’s Office in Skukuza, with the aid
of SANparks. Rangers and veterinarians sample accessible
carcasses during routine patrols. Sampling includes two
blood smears and, if necessary, bone or tissue. The sample
details, which include the location of the carcass, species and
observations of the site, are logged into a database. The aim of
this retrospective study was to investigate infections caused by
B. anthracis and intracellular parasites from smears collected
in 2010 during anthrax outbreaks.

Blood smears (n=100) collected from animal carcasses during
anthrax outbreaks in 2010 were evaluated by microscopic,
bacteriological and molecular techniques. Of the two slides
collected per carcass, one was Giemsa stained for microscopic
examination and used to visually score the slide according
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to level of decomposition, smear thickness and presence of
pathogens. The blood, from the remaining unstained slide, was
scraped off and divided into two aliquots. The first aliquot was
used for bacteriological culture while the second aliquot was
subjected to a DNA extraction protocol. The DNA was used
in a diagnostic real time PCR targeting Bacillus anthracis and
intracellular parasites. All anthrax positive samples were then
genotyped using a Melt-MAMA (mismatched amplification melt
analysis) SNP (single nucleotide polymorphism) assay. All
samples were similarly tested for intracellular parasites, such
as piroplasms, using reverse line blot (RLB) assay and real
time PCR.

In this sample set, 96% of the animals (n=96/100) succumbed
to anthrax based on our analyses. More importantly, we report
on co-infections in these animals by other intracellular and
extracellular organisms (n=50) for the first time ever. This
study demonstrates the value of archival samples in providing
a snapshot of the infection status of animals to pathogens and
may further assist in defining the epidemiology of current and
potential disease outbreaks.
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Antimicrobial activity of berries, leaves, barks and roots of the edible plant Grewia

flava against four enteric pathogens

Bacterial infection of the Gl tract causes vomiting diarrhoea
and systemic disease. Studies have been done on the related
species from the genus Grewia and there were findings of
pharmacologically active compounds and no study on the
concerned species, Grewia flava. The genus Grewia was
named after Nehemiah Grew, an English plant anatomist and
physiologist. It is from the Malvaceae formerly Tiliaceae. It
is the major angiosperm group (flowering plants).This study
analysed the antimicrobial activity of berries, leaves, barks
and roots of the edible plant Grewia flava against four enteric
pathogens, Escherichia coli, Bacillus cereus, Staphylococcus
aureus and Salmonella Typhimurium, different compounds
were extracted with acetone and water.The extracts were
tested against the enteric pathogens using the minimal
inhibitory concerntration (MIC) method with gentamycinas
positive control and iodonitrotetrazolium violet (INT) as
growthindicator. Antioxidant activity of the extracts were
analysed qualitatively by developing the chromatogram
in three different mobile systems and spraying the plates
with 2,2-diphenyl-1-picryl hydrazyl(DPPH) and vanillin in
sulphuric acid. Quantitative determination of antioxidant
activity was carried out spectrophotometrically with DPPH,
stable free radical, and trolox as a positive control. The
antimicrobial activity was further determined qualitatively by
Bioautography method. The leaves, bark and roots extracts
were able to inhibit growth of the enteric pathogens with
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The leaves and unripe berries of Grewia flava also known as “Brandybush”.

the MIC values ranging between 0.6mg/ml to 0.03mg/ml.
Different compounds were visible on the plates after spraying
with vanillin, and some of the compounds showed antioxidant
activity when the plates were sprayed with DPPH, correlating
Rf values. The Bioautography proved that the extracts were
able to inhibiting growth of the bacteria, S. Typhimurium
and B. cereus, and a visible growth inhibition zone on the
plates. The observation made in this study suggests that
this indigenous edible plant, Grewia flava possess medicinal
properties as shown by the inherent free radical scavenging
activity and antimicrobial activity.
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Blowflies as potential vectors of Bacillus anthracis in the Kruger National Park

dpbasson@yahoo.com

Anthrax is caused by the spore-forming, Gram-positive
bacterium Bacillus anthracis. It's a zoonotic disease affecting
mainly herbivores (such as impala, kudu and zebra), but
carnivores (such as lions) and humans (albeit rarely) can also
become infected. Anthrax is endemic to the Kruger National
Park (KNP) and since the disease is not transmissible
between animals, the life cycle of B. anthracis is dependent
on various factors and/or vectors. Blowflies (particularly
Chrysomya albiceps and C. marginalis) have been implicated
in aiding in the dissemination of the bacteria onto the
surrounding vegetation where it is ingested by susceptible
animals. Although some of the vectors have been identified,
most information about these vectors and how they play a
role in the anthrax life cycle is still fragmentary. The aim of this
study was to examine non-biting blowflies for the presence of
B. anthracis on their exterior and interior after feeding on an
anthrax-infected carcass.

During an anthrax outbreak in 2014 in the endemic Pafuri
region in KNP, blowflies associated with two anthrax-positive
carcasses (one kudu and one impala) were collected and
investigated for the presence of B. anthracis externally and
internally. Blowflies were washed with saline and plated
onto polymyxin-lysozyme-EDTA-thallium acetate (PLET)
agar for the presence of B. anthracis on the exterior. The
flies were thereafter disinfected externally with peracetic
acid, squashed and plated onto PLET for the presence of
B. anthracis interiorly. Bacillus anthracis identification was
confirmed by sub-culture onto blood agar and examining
the plates for colony morphology, penicillin sensitivity and
gamma-phage sensitivity.
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Atotal of 57 non-biting blowflies (29 from the kudu and 28 from
the impala) were caught using a modified malaise trap. The
species of flies collected included C. albiceps, C. marginalis
and a green blowfly species. Bacillus anthracis was isolated
from 65.5% (19/29) and 25% (7/28) of blowflies collected
from the kudu and impala carcasses, respectively. Blowflies
collected from the kudu carcass were positive for B. anthracis
on the exterior only (17.24%), interior only (10.34%) and
both exterior and interior (37.93%) of the blowflies. Whereas
blowflies collected from the impala carcass were positive for
B. anthracis on the exterior only (7.14%) and interior only
(17.86%) of the blowflies. The results obtained in this study
suggest that blowflies are potential vectors which can aid in
the spread of anthrax.

Collecting blowflies.



Characterization of Bacillus anthracis using Multiple Locus Variable Number of Tandem
Repeat Analyses (MLVA) for the typical African laboratory

Anthrax caused by Bacillus anthracis has received a great deal
of attention in recent years due to its negative association with
biological warfare. For this reason there has been concerted
effort at typing its strains using multiple locus variable number
tandem repeats (VNTRs) analyses (MLVA) for the rapid and
reliable differentiation of anthrax strains.

In this study, we compared the labour-intensive but affordable
agarose gel electrophoresis and the rapid, automated but
costly capillary electrophoretic approaches. One hundred and
twelve B. anthracis strains from Southern Africa were analyzed
using the MLVA31 panel.
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For 24 loci, near-identical results were obtained (97%). As
expected, the resolution using agarose gel electrophoresis
does not allow the accurate separation of 6 VNTR loci with
a tandem repeat unit consisting of 6 bp or less. Therefore
this technique is not sufficient to characterise B. anthracis
strains using the full MLVA31 panel. However agarose gel
electrophoresis using a MLVA25 panel (excluding small
tandem repeat VNTR loci) is sufficient to type B. anthracis
strains for the purpose of epidemiological study and is the
most cost effective and appropriate technique for the average
African / developing country laboratory. Although separation of
the MLVA31 panel using capillary electrophoresis is less cost
effective in such a setting, it is rapid (using multiplex PCR) and
accurate for B. anthracis typing method (allowing the inclusion
of pXO1 and highly diverse loci like pXO2 and VNTR 19),
provided a 50cm or longer capillary is employed.
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Determining adrenocortical activity as a measure of stress in male giraffes (Giraffa

camelopardis)

Being the world’s tallest mammals, many anatomists
and evolutionary theorists have studied giraffes (Giraffa
camelopardalis). In addition, a variety of behavioural and to a
lesser extent endocrinological studies on female reproduction
exist, but very little is known on the reproductive behaviour
of these animals under natural conditions, especially from the
male perspective. Currently, there is also not much known
about associated stress-related endocrine patterns for captive
or free-roaming giraffe populations.
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As animals respond to a stressor through multiple
mechanisms, including the production of respective
hormones, the measurement of these stress-related

hormones (glucocorticoids) are commonly used to monitor
adrenocortical activity. By using urine or faeces as hormone
matrix, adrenocortical activity can be monitored noninvasively,
overcoming potential shortcomings linked to an invasive
approach. However, respective assays for non-invasive
hormone measurements need to be accurately validated
in order to ensure a reliable quantification of respective
glucocorticoid metabolites. We therefore conducted an ACTH
Challenge test in an associated study in 2012 to successfully
validate a test system for assessing glucocorticoid secretion
in giraffe.

Male giraffes can be categorized by their appearance into
three classes (A, B, and C), with class C bulls being the
youngest of about five years of age. They have about the
size of a female and only show slight muscular on the neck
and no / little additional bone mass on the skull. Class B bulls
have a bigger body mass and stouter neck muscular than C
class bulls. The ossicones are growing and the bone structure
on the skull is more developed. Class A bulls are the largest
individuals showing massive muscular on the base of the neck.
The ossicones are big and the bone structure on the forehead
is well developed. As one objective, this study investigates
faecal Glucocorticoid metabolite (fGM) levels of the three age
classes of male giraffes. Preliminary results suggest significant
differences between the age classes, with the highest levels
in Class A bulls. Between sexually active and inactive
individuals no differences in fGM levels could be found. As a
further objective, spatial variation in fGM concentrations on
giraffe population level will be investigated, and first results
compiled at Hwange National Park, Zimbabwe, and Entabeni
PGR, South Africa, indicate a significant difference in fGM
concentrations between bulls of the same age class but
located in different reserves.

The ability to reliably assess adrenocortical function in free-
ranging giraffe now provides a solid basis to further examine
endocrine responses in relation to population occurrence,
social environment, and male reproductive status in this iconic
African species.
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Eleven-year antibiotic resistance profiles of Staphylococcus aureus in dairy herds

across southern Africa

Staphylococcus aureus (STA) susceptibility and patterns of
intermediate and total resistance in bovine milk areof important
international concern and a global threat (WHO 2014). STA is
one of the primary causes of mastitis which in turn is one of the
major causes of loss in productivity. This research describes
the results of eleven years of surveillance for resistance of
STA to nine commonly used antibiotics in South Africa and
neighboring countries. Data were sufficient to investigate both
seasonal and regional trends.

There was a significant decrease in the overall proportion of
total resistance of STA to antibiotics over the study period.
The exception was an increasing trend towards intermediate
resistance to tylosin (TY). There were significant increasing
differences (P<0.0001) for the proportions of STA susceptible,

IJ van der Schans’, J Karzis' and IM Petzer’

'Department of Production Animal Studies, Section Udder Health, Faculty of Veterinary Science, University of Pretoria, Private
Bag X04, Onderstepoort, 0110 South Africa; theo.vanderschans@up.ac.za

intermediately resistant and totally resistant to penicillin G
(PEN) in this study from 2003 compared to those in 2010,
as well as for proportions of STA susceptible, intermediately
resistant to TY (P<0.0001) and for proportions of STA totally
resistant to amoxycillin (AML) (P<0.0001). Seasonal differences
in STA resistance were small, but an increase in intermediate
resistance was found to be present during summer and autumn.
Regional differences were found in STA isolates from Kwazulu
Natal (KZN) which showed the least intermediate resistance
against most antibiotics, except for AML and PEN. STA isolates
from North West (NW) had the least intermediate antibiotic
resistance against AML, and from Namibia against PEN.

This study indicated an overall decline of STA isolates from milk
of dairy cows from southern Africa with total and intermediate
resistance against 9 commonly used antibiotics, contrary to
European findings (Pitkala et al., 2004; Tenhagen et al., 2006).
However, the intermediate resistance to PEN and TY and total
resistance to AML and PEN of STA differed significantly in
proportion, compared to almost all STA which were susceptible
between 2003 and 2010. During the same time period the
susceptibility of STA to these antibiotics remained almost stable.
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Antibiotic Resistant (n) (%) Intermediate (n) (%) Susceptible (n) (%)
Amoxycillin 428 (47.4%) 157 (17.4%) 318 (35.2%) 903
Ampicillin 1220 (52.1%) 328 (14.0%) 793 (33.9%) 2341
Cefuroxine 2121 (84.7%) 80 (3.2%) 302 (12.1%) 2503
Cephalexin 1333 (76.9%) 92 (5.3%) 309 (17.8%) 1734
Clindamycin 1382 (57,4%) 227 (9.4%) 798 (33.2%) 2407
Cloxacillin 1683 (70.0%) 249 (10.4%) 473 (19.6%) 2405
Oxy-tetracycline 1669 (67.7%) 295 (12.0%) 500 (20.3%) 2464
Penicillin G 1007 (48.6%) 414 (20.0%) 649 (31.4%) 2070
Tylosin 563 (32.9%) 139 (8.1%) 1011 (59.0%) 1713
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Epidemiology of bluetongue virus in Mnisi, Mpumalanga

Bluetongue virus (BTV) is the aetiological agent of bluetongue
(BT), a viral haemorrhagic disease that affects ruminant and
camelid species. BTV is transmitted by biting midges of the
genus Culicoides (Diptera: Ceratopogonidae). The disease is
of global economic concern due to its wide distribution and
often high associated morbidity and mortality. The distribution
of BTV is determined by the occurrence of vector-competent
midge species, climatic conditions that need to support a large
population of these insects and susceptible ruminants. The
role of cattle in the epidemiology of BT in South Africa, as well
as the distribution of different vector species throughout the
country is not well understood. Mnisi, a rural area located in
Mpumalanga, South Africa, was selected for an epidemiological
study. The prevalence of Culicoides spp. associated with this
area as well as whether BTV is circulating in the area were
determined.

Onderstepoort light traps were placed at four different sites
in the Mnisi community during summer and winter periods.
Midges were identified to species level and pooled (n=200
midges/pool). A total of 82 and 79 midge pools in autumn
and winter respectively were tested for the presence of BTV
RNA with real-time RT-PCR. Additionally, sera were randomly
collected from cattle (n = 1260) and screened with a BTV
specific cELISA. Statistical analysis was performed using
RStudio.

Twenty-five different Culicoides species were identified of
which C. imicola was were found to be the most abundant
with C. enderleini and C. bolitinos the second most abundant
during summer and winter sampling respectively. Of the 25
species collected, 19 species yielded parous females with only
15 Culicoides species demonstrating a vector rating higher
than 25%. No statistically significant difference (p = 0.96) was
found in the mean number of Culicoides midges collected
by site between summer and winter. A statistically significant
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difference (p=0.036) was found when the mean of parous
females sampled across the sites were compared between
winter and autumn. Real-time RT-PCR on Culicoides midges
detected BTV RNAin both winter (75.9%) and autumn (51.2%)
sampling periods demonstrating a field infection prevalence
of 0.7% and 0.3% respectively. Neutralizing antibodies were
detected in sera of 1260 cattle of which 54 individuals had
antibody percentage negativity less than 50%, indicating that
infection is highly prevalent. Significant difference (p<0.05)
was found between percentage distribution and age. No
significant differences were found between sex or breeds with
regards to antibody percentage negativity.

These results demonstrate that BTV as well as different
vectors of the virus are circulating in the Mnisi area throughout
winter and autumn months. This circulation of the virus
between cattle and different midge species could assist in the
understanding of the epidemiology of the disease and allowing
BTV monitoring and surveillance programmes to be set up.
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Exposure of lions to classical rabies virus and Mokola virus in provincial and private

game reserves in Mpumalanga province

Rabies, a disease caused by members of the genus
Lyssavirus, family Rhabdoviridae is a significant veterinary
and public health threat globally including South Africa. This
fatal but preventable zoonotic disease causes encephalitis
in all warm-blooded vertebrates including humans. At least
50 000 human fatalities and 5 million rabies exposures
occur annually. However, in developing countries where both
domestic (urban type) and wild (sylvatic type) rabies cycles
are common and transmission occurs readily across species
barriers, the disease has proven difficult to eradicate. In
South Africa, the main maintenance host species for classical
rabies virus (RABV), the main causative agent of rabies,
include the domestic dog, Canis lupus familiaris, in Limpopo
province, Mpumalanga, Eastern Cape and coastal KwaZulu/
Natal provinces, and wildlife host species including the black-
backed jackal, Canis mesomelas, in the North West and
Limpopo provinces and the bat-eared fox, Otocyon megalotis,
(both maintain the canid rabies biotype) in the Northern and
Western Cape provinces; and the yellow mongoose, Cynictis
penicillata, that maintains the mongoose rabies biotype in
the middle plateau/ central Highveld region. Three other
Lyssavirus species have been isolated in South Africa, namely:
Lagos bat virus (LBV), Duvenhage virus (DUVV) and Mokola
virus (MOKV. LBV and DUVV have rarely been diagnosed
in fruit-eating (Epomophorus wahlbergi) and insect-eating
(Minopterus schreibersii) bats respectively while MOKV has
exclusively been isolated in cats and dogs.

This project was undertaken to determine the prevalence of
neutralising antibodies to RABV and MOKY, the latter a rabies-
related virus, in 160 banked serum samples originating from
lions in private and provincial game reserves adjacent to the
Mnisi communal area (n=20), and in Mpumalanga and the
greater Kruger National Park (n=140). The serum samples
originating from the KNP lion were collected between the years
1995 and 2000, while the other sera were collected between
the year 2010 and 2012. The serum samples were tested for
antibodies to classical rabies virus and Mokola virus using the
fluorescent antibody virus neutralization test.

Lion sera collected between 1995 and 2000 (n=140) had a
2.1% prevalence of RABV neutralizing antibodies and a 0.7%
prevalence of MOKYV antibodies while sera collected from lions
between 2010 and 2012 (n=20) had a 65.0% prevalence of
RABYV antibodies and a 36.8% prevalence of MOKYV antibodies.
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Based on this results, lions from Kruger National Park (KNP)
have been exposed to RABV and MOKYV at low frequencies
(£ 2.0%) between 1995 and 2000 while the sample sizes of
the lions from other game reserves were too small to make
a valid conclusion, however the evidence suggests that they
have been exposed to both RABV and MOKV at a much
higher frequency (236.8%) than the Kruger lions. Another
possibility for the low sero-prevalences in the KNP lions is the
deterioration of antibody titres in the banked serum samples
due to long storage periods (14 to 19 years) and the freeze-
thaw effect. This probability is increased by the fact that the
sera had been used for testing in various studies (>2)

FIGURE 1: CVS infected BHK21 cells when viewed under a
fluorescent microscope after staining with rabies conjugate N4
— 15 1:20 at 20 x magnification. The fluorescing cells are CVS-
infected cells. The fluorescence is a result of conjugate bound
anti-rabies antibodies (polyclonal) binding to the nucleocapsid
of the CVS on the surface of cells.

FIGURE 2: MOKV-infected MNA cells when viewed under a
fluorescent microscope after staining with rabies conjugate
N4 — 18 1:10 at 20 x magnification. The fluorescing cells are
cells that are infected by MOKV. The fluorescence is a result of
conjugate bound anti-rabies (polyclonal) antibodies binding to
the MOKYV on the surface of cells.
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Generation of white rhinoceros (Ceratotherium simum)IFN-g specific recombinant chicken
antibodies and their use in the rhinoceros IFN-g assay for diagnosis of Mycobacterium

bovis infection.
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Although bovine tuberculosis (BTB) has not been diagnosed
in the rhinoceros population in the Kruger National Park,
concerns of its spread to this valuable species has been raised
due to the high prevalence of BTB in African buffaloes and
other species. This initiated the development of a rhinoceros
(Rh) specific IFN-g capture ELISA by Morar et al. (2007) ™.
Diagnostic reagents produced for this ELISA included one
mouse monoclonal antibody and chicken polyclonal IgY. Since
the latter is not a sustainable resource, more antibodies are
required. To improve the existing tools of the diagnostic assay
and to secure their continuous supply, recombinant antibodies
(single chain variable fragments [scFvs]) using phage-display
technology were produced.

Unique scFvs were selected, but two scFvs were shown to
be suitable as capture antibodies in the RhIFN-g ELISA.
Differences in sequences of cDNA inserts revealed different
clonal origins.

These scFv antibodies may improve the current RhIFN-g
ELISA towards diagnosing M. bovis infection in rhinoceroses.
Currently further work is being done to determine the detection
of native RhIFN-g in the new format of the RhIFN-g ELISA.
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The library was panned against rRhIFN-g. The resultant
phages expressing relevant scFvs were characterised by
their binding abilities and sequencing of their cDNA inserts.
The scFvs were expressed as soluble proteins, purified and
then used as capture antibodies in the RhIFN-g ELISA.



Immunogenicity and protective efficacy of the Sterne 34F2 live spore anthrax vaccine
in goats

Occasional adverse reactions and deaths associated with
the Sterne 34F2 live spore vaccine and lack of data on its
immunogenicity in domestic herbivores have long needed
addressing. The research reported here sought to evaluate the
immunogenicity of the vaccine in Boer goats and its protection
against challenge with fully virulent Bacillus anthracis.

Three groups of 5 age-matched Boer goats were vaccinated
and held respectively for 6 weeks (group 2) and 62 weeks
(group 3a) before challenge with virulent B. anthracis spores.
A third group (group 3b) was re-vaccinated at 58 weeks and
challenged at 62 weeks. A total of 6 goats (group 1) served
as negative controls and were also utilized in estimating the
minimum infective dose (MID) of the challenge strain. Survival
was monitored for 14 days after challenge. Serum samples
were collected at monthly intervals and analyzed for anti-
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PA, anti-BclA and anti-spore antibodies using ELISA. Toxin
neutralizing antibody (TNA) was assessed by an in vitro
macrophage culture assay.

The MID of the challenge strain was found to be <36 spores.
Peracute clinical signs developed in challenged unvaccinated
goats with no evidence of blood extravasation from body
orifices. Capsulated bacilli were visible in blood smears up to
2.8 hours before death. The anti-rPA83 IgG titer of immunised
animals of group 2 correlated significantly with survival (r, =
0.9; p = 0,05). The results indicate that goats are protected
for more than a year after a single vaccination and disclosed
further information on the development of antibodies to a
variety of vegetative and spore antigens of B. anthracis in the
course of a year.
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Investigating the possible presence of Theileria parva carrier cattle in Mnisi area
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Corridor disease (buffalo-derived Theileria parva) caused by
Theileria parva is the most important Theileria sp. posing a
threat to the cattle farming industry in South Africa. The African
buffalo (Syncerus caffer) is the reservoir host for this protozoan
parasite transmitted by the three-host ticks Rhipicephalus
appendiculatus and Rhipicephalus zambeziensis. 1t is
considered a self-limiting disease because most cattle die
before the parasites reach the tick-infective stage. Recent
experimental studies have shown that a carrier state can be
attained in infected cattle that survive the disease.

A study to identify T. parva carrier cattle in Mnisi, a wildlife/
livestock interface area, was conducted from July 2012 to
June 2013. Records from Hluvukani Animal Health Centre and
Bushbuckridge State Veterinary office were scrutinized. Blood
samples (n=670) were collected from herds that recorded
Corridor disease cases in the past three years, as well as from
herds that grazed in areas where buffaloes grazed when they
broke out of Kruger National Park. The indirect fluorescent
antibody test was used to check for T. parva antibodies.
Deoxyribonucleic acid (DNA) was extracted from ethylene-
diamine-tetra-acetic-acid (EDTA) blood samples collected
from sero-positive herds and screened for the presence of
piroplasm parasite DNA using a T. parva-specific quantitative
real-time polymerase chain reaction (QPCR). The p67, p104
and PIM genes were amplified, cloned and sequenced. The
sequences are being compared with those found in clinical
Corridor disease cases in Mnisi as well as with those previously
sequenced from isolates from African buffalo.

The IFAT results indicate that there is high prevalence of
Theileriosis (63.58%) in the Mnisi area although the one
associated with Theileria parva may be low (13.43%).
This may be due to cross reactivity of most Theileria species
when IFAT is used. Results from samples collected in herds
that had clinical Corridor disease cases or sero-positive cattle,
show that T. parva species-specific qPCR detects piroplasm
parasite DNA (2.55%). The T. parva parasite transformation or
selection from the diverse Theileria species in African buffalo is
therefore of major concern in cattle in the Mnisi area.
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Methicillin resistance in Staphylococci isolated from milk samples of South African
dairy cows

Methicillin-resistant Staphylococcus aureus (MRSA), a criti-
cally important human pathogen, is becoming a concern in
veterinary medicine. Asymptomatic colonisation of MRSA has
been described in numerous countries with large variations in
prevalence. Little is known about the presence of MRSA in
both humans and farm animals in South Africa. The aim of the
study was to determine the presence of MRSA in stored iso-
lates from southern African dairy cows collected in 1981 and
2012, as well as to evaluate their degree of resistance to other
antimicrobial groups.
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Forty six freeze dried Staphylococcus aureus (STA) isolates
collected during1981; and 560 STA isolates from cow milk
samples of 20 commercial dairy herds collected during 2012
were tested using cefoxitin discs for primary MRSA diagnosis..
MRSA isolates were further tested for resistance to routinely
used antibiotics: beta-lactams (penicillin G (PEN), cloxacillin
(OB), ampicillin (AMP), amoxicillin (AML), cephalexin (CL),
cefuroxime (CXM), cephalonium (CNM), oxy-tetracycline
(OT) and tylosin (TY). These susceptibility test results were
compared to 313 routine STA susceptibility tests performed
during routine work in 2012 (excluding cefoxitin testing).

MRSA was found to be present in 4.17% and 3.78% of the
1981 and 2012 STAisolates, respectively. However, there were
27.03% MRSA isolates with multidrug resistance and 24.32%
MRSA resistant to one antimicrobial of the randomly selected
South African dairy herds (2012). MRSA isolates showed
higher resistance than STA to beta-lactams, OT (P=0.104) and
macrolides, although not significant. The greatest resistance of
MRSA was seen for PEN (19.51%) (P=0.340), AML (21.95%)
and AMP (17.07%) (P=0.190). Multiple antimicrobial resistance
to 3 antimicrobial groups (macrolides, beta-lactams and OT)
was seen with 6.22% of MRSA and 1.60% of STA isolates.

The prevalence of MRSA within 20 positive STA herds was
3.78%. Significant differences (P<0.001) were present between
MRSA and STA in % pan-susceptibility and resistance to one
or more antimicrobial groups.

MRSA was present in South African commercial dairy herds in
1981 and is still present in 2012.
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Table: Trends in % MRSA according to veterinary breakpoints with Cefoxitin disks (CLSI 2012).
Zone diameters in mm

Isolates tested Resistant Sensitive
<21 mm >22 mm
hyl
?:;3‘; ylococeus aureus 95.83% (46) 4.17% (2)
géi‘;hy'““"us aureus 96.22% (560) 4.44% (22)
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Model to test the protection against anthrax in goats through correlation of passive

protection test in mice
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Anthrax is a zoonotic bacterial disease caused by the spore
forming bacterium, Bacillus anthracis. Anthrax is rapidly fatal,
endemic in most part of Africa and is primarily a disease of
herbivores. It was one of the first bacterial diseases to be
controlled by vaccination. Presently, the Sterne live spore
vaccine is the most widely used strain to provide protection
to animals against anthrax. The Sterne strain is relatively
avirulent and immunization of animals with the strain is able
to stimulate a protective immune response. While proving
effective in controlling anthrax worldwide over the last 70 years
the Sterne live spore vaccine still require the use of live animals
for efficacy tests. In a previous work conducted by Ndumnego
(2012), Boer goats were challenged subcutaneously with
843 spores of a virulent B. anthracis strain 6 and 62 weeks
after preliminary vaccination and 4 weeks after revaccination
respectively. The latter (revaccinated group) was 100%
protected against the virulent B. anthracis. In this study, we
assessed the anthrax toxin neutralization assay (TNA) as a
measure of protection in goats against anthrax by comparing
goat macrophages as a medium against the currently utilized
mice macrophages. Secondly, we compared the neutralizing
titres to an in vivo passive protection test in A/J mice, which
are deficient for the C5 genes, a complement factor which
plays a role in the opsonisation and phagocytosis allowing
lethal challenge with avirulent Sterne spore vaccine strain. The
ultimate aim is to develop a model that correlates survival and
immune responses induced by the live spore anthrax vaccine
in goats and monitor same through passive protection tests in
A/J mice.

Five Boer goats were vaccinated twice over 3 months with
the Sterne live spore vaccine and a negative group (n=3)
consisted of naive non-vaccinated Boer goats. Caprine and
murine macrophages were utilized in the TNA to assess toxin
neutralizing antibodies of vaccinated and unvaccinated (naive)
animal groups based on standard protocols. Undiluted, 5-fold,
10-fold, 50-fold, 100-fold and 1000-fold diluted sera from the
vaccinated and unvaccinated goats were administered using 3
mice/dilution/goat. Subsequently, these mice were exposed to
lethal infection with the Sterne vaccine spores and monitored
for survival over a 14 day period. None of the mice injected
with serum of naive goats survived the challenge with virulent
spores.

PH Phaswana’, OC Ndumnego’ and H van Heerden’
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Preliminary results show that the degree of survival of
vaccinated goats indirectly correlates with the level of serum
dilutions with the undiluted serum-inoculated mice showing the
highest survival rate (86%). Analysis of the sera by TNA using
caprine and murine macrophages is ongoing.

Reference:

1. Ndumnego, O.C. (2012). Immunogenicity and protectivity
of a live-spore Bacillus anthracis vaccine in goats.
Unpublished Master Thesis. University of Pretoria
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Molecular Characterisation of Peste Des Petits Ruminants Viruses of Sheep and Goats
in Nigeria

melvyn.quan@up.ac.za

Peste des petits ruminants virus (PPRV) belongs to the
family Paramyxoviridae and genus morbillivirus. 1t is a highly
contagious, fatal and economically important viral disease of
small ruminants that is still endemic and militate against the
production of sheep and goats in Nigeria. It is a notifiable
disease according to the World Organization for Animal Health
(Office International des Epizooties). In this study, a molecular
analysis of PPRV from sheep and goats from recent outbreaks
across the different regions of Nigeria was carried out. The
aim was to describe the viral strains and the movement of
the virus within the country compared to other endemic areas
of the world. This was carried out through tissue and swab
samples collected from sheep and goats in various agro-
ecological zones of Nigeria. The evolution and relationship
of earlier PPRV strains/isolates and those circulating and
causing recent outbreaks was determined by sequencing of
the nucleoprotein (N)-gene.
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Twenty tissue and swab samples from apparently healthy and
sick sheep and goats were collected randomly from each of
three states of each of the six agro-ecological zones visited. A
total of 360 samples were collected. A total of 35 samples of
360 (9.7 %) tested positive by RT-PCR, of which 25 were from
oculo-nasal swabs and 10 were from tissue samples.

Phylogenetic analysis was carried out using the N-gene
sequences of the PPRV amplicons. Alignment of the sequences
and related sequences from GenBank and neighbour-joining
phylogenetic analysis using PAUP identified four different
lineages, i.e. lineages | to IV. Interestingly, the Nigerian strains
described in this study grouped in two separate major lineages
i.e. lineages Il and IV. Strains from Sokoto, Oyo, Plateau and
Ondo states grouped according to the historical distribution
of PPRV together with the Nigerian 75/1 strain of lineage II,
while other strains from Sokoto, Oyo, Plateau, Akwa-lbom,
Adamawa, Kaduna, Lagos, Bauchi, Niger and Kano states
grouped together with the East-African and Asian strains of
lineage IV. This finding suggests that both lineages Il and IV
strains of PPRVs are circulating presently in Nigeria, contrary
to an earlier publication which indicated that only strains of
lineage Il were circulating in the country.
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Molecular detection of Rickettsia africae and Rickettsia felis from ticks and fleas col-
lected from domestic dogs in Mnisi, South Africa

UNISA 0003; afrianimalfriend@yahoo.co.uk

Rickettsial infections are caused by a variety of obligate
intracellular bacteria. Rickettsia africae, transmitted by the
ticks Amblyomma hebraeum and Amblyomma variegatum,
causes African tick-bite fever while Rickettsia felis causes
flea-borne rickettsioses. Humans are at higher risks of both
diseases when exposed to infected tick and flea bites during
travels to disease endemic areas.

To screen for infections with rickettsial pathogens, ticks and
fleas were collected from domestic dogs within the Mnisi
community, Mpumalanga Province in South Africa and
identified as follows: tick species include Haemaphysalis
elliptica, Amblyomma hebraeum, Rhipicephalus sanguineus,
Rhipicephalus simus, and an unspeciated /xodes spp and fleas
include Ctenocephalides felis strongylus and Echidnophaga
gallinacea. A total of 103 ticks and 43 fleas were collected.

DNA from ticks (10 pools from 103 ticks) and fleas (2 pools
from 43 fleas) was analyzed using a genus-specific quantitative
real time (QPCR) assay, based on the 17-kD antigen gene.
Rickettsial infections were detected in 7 (70 %) tick pools,
namely (Haemaphysalis elliptica, Amblyomma hebraeum,
Rhipicephalus sanguineus, Rhipicephalus simus, and Ixodes,
and in both flea pools. Using the species-specific assays, three
pools of ticks (30 %) tested positively on a R. africae genotype-
specific gPCR assay, while both pools of fleas (100%) were
positive on the R. felis qPCR assay. Genus-positive PCR
products which tested negative with specie-specific assays have
been sequenced to determine the identity of species involved.

In conclusion, the detection of these zoonotic species, within
the vectors of domestic dogs from households, heightens the
potential for human exposure to rickettsiae within this rural
community in South Africa.
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Two novel species of hon-tuberculous mycobacteria (NTM) revealed by multiple gene
sequence characterisation

N Gcebe' 2, A Jenkins?, V Rutten? 3 and A Michel?.
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Africa. Preliminary assessment of cross reactivity induced by
NTM, showed that a purified protein derivative (PPD) of this M.
moriokaense like isolate (PPD-M) initiated immune responses
against M. bovis positive and positive single intradermal
comparative cervical tuberculin test (SICCT) animals in a
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its bias towards M. bovis infection. Hence our study aimed
at in depth characterisation of these NTM isolates. To do so,
we performed multiple gene sequence analysis targeting the
16S rDNA, and in addition studied the rpoB, hsp65, and sodA
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multiple genes for identification of new species. It also reveals
the occurrence of very closely related NTM species in their
environments that animals may be exposed to, and induce
cross reactive immune responsiveness, hence potential
implications for the diagnosis of infection with pathogenic
mycobacterium.
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Preliminary screening of some South African Rubiaceae species showing promising

antimycobacterial activity.

Tuberculosis (TB) is an airborne contagious disease which
has infected about one-third of the world’s population with 1 in
10 latently infected individuals developing active disease in a
lifetime. Although, the mortality rates of TB have reduced to
about 1.7 million per annum, the incidence of new cases has
increased due to the upsurge of HIV/AIDS. Toxicity associated

AO Aro’, JN Eloff 2 and LJ McGaw?
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serial microdilution assay while cytotoxicity was determined
by 3-(4,5-dimethylthiazol)-2,5-diphenyl tetrazolium bromide
(MTT) assay against C3A liver cells and Vero kidney cells. The
selectivity index (Sl) values were calculated. Six of the extracts
showed good minimum inhibitory concentration (MIC) values
ranging from 0.04-0.12 mg/ml. Thirteen extracts were relatively

with the presently available anti-TB drugs is a limitation to the
treatment of TB leading to the failure of patient's compliance
to the treatment. This gives rise to the emergence of multi-
drug resistant and extensively drug resistant tuberculosis.
Medicinal plants are used in many parts of southern Africa to
treat TB-related symptoms including chest pain and coughing.
In a preliminary screening process, plant species from the
Rubiaceae family showed good activity against Mycobacterium
smegmatis.

Sixteen genera from the Rubiaceae family indigenous to
South Africa were screened for their anti-mycobacterial
activity against M. smegmatis and M. aurum using a two-fold

non-cytotoxic with LC50 values ranging from 0.1-0.7 mg/ml.
Oxyanthus speciosus had the highest Sl values (LC50/MIC) of
4.9 and 6.5 against M. smegmatis and M. aurum respectively
(C3A cells) and 2.6 and 3.4 respectively (Vero cells). C3A
cells were more sensitive to Psychotria zombamontana and
Pavetta lanceolata than Vero cells, while Psychotria capensis
was toxic to both C3A and Vero cell lines.

Based on its’ anti-mycobacterial activity, Oxyanthus speciosus
may contain compounds which could be potential leads in
the search for new anti-TB drugs. Extracts containing several
active compounds may also be promising remedies to act in
conjunction with known anti-TB drugs to enhance their activity.
Further work is continuing on isolation and identification of
these compounds, and evaluation of fractions of the extracts
for antimycobacterial activity.
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Prevalence of enterobacteriaceae in retail eggs in South Africa

AR Jambalang’, FS Botha' and EM Buys?

Food safety is an increasingly important public health issue
and governments across the world are intensifying their
efforts to improve the quantity, quality and also the safety of
national food supplies. Salmonellosis is the most common
cause of food poisoning worldwide and one of the major
sources of human salmonellosis is poultry meat, eggs and
their products (FAO/WHO, 2002). Salmonella food poisoning
has highly devastating economic effects but little information is
available on the risk factors for Salmonellae infection in Africa.
Knowledge about the epidemiology of the disease can form
a baseline for understanding the most prevalent serotypes of
Salmonellae and play an important role in effective control, help
improve poultry health and increase productivity of farmer’s.

Therefore this study will contribute to improving food safety
and public health in the country.

Eggs sold under different brand names where purchased from
commercial retail outlets within Pretoria and swab samples of
the shell, albumin and yolk were taken per egg and cultured
individually in buffered peptone water (BPW) a non-selective
medium for 24 hours. One ml of the overnight broth sample
was added to nine ml of tetrathionate (selective medium) broth
before plating them individually on XLD agar for 24 hours for
Salmonella growth.

Preliminary results showed that nine out of 90 (10%) sample
units were positive for Salmonella while 21 out of 270
individual samples tested so far were positive for Salmonella
(12.85%). Some egg brands had as high as three out of six
(50%) Salmonella positive samples, making them highly
unsafe for consumption. Niched eggs and the more expensive
eggs (eggs sold) had lesser Salmonella in them than the
cheaper eggs and those not marketed as niched at this stage.
Confirmation of presumptive Salmonella isolates will be done
by Matrix Assisted Laser Desorption lonization-Time of Flight
(MALDI-TOF) assay. Thereafter PCR and serotyping will be
done to differentiate between the isolates.

"Department of Paraclinical Sciences, Phytomedicine programme, Faculty of Veterinary Sciences, University of Pretoria, South
Africa; 2Department of Food Science, Faculty of Biological Sciences, University of Pretoria, South Africa; drjambalang@yahoo.com

Retail eggs sold within Pretoria and environs are not
completely safe for human consumption because about 10%
tested positive for Salmonella in this study. Some brands of
eggs have as high as 50% Salmonella positive eggs, making
them highly risky and should be avoided for health reasons.
Authorities should investigate such brands. Other bacteria
isolated so far in this study are Escherichia coli, Klebsiella spp
and Proteus spp which are potentially dangerous to health;
therefore consumers are advised to avoid consuming raw
eggs and their products to safe guard life.

Reference:

1. FAO/WHO 2002 Risk assessments of Salmonella in
eggs and broiler chickens: interpretative summary.
Microbiological Risk Assessment Series 1. ISBN 92-5-
104873-8

Fig. 1: Salmonella positive colonies (black round colonies
surrounded by pink ring on red agar) compared with
Escherichia coli (yellow round colonies and yellow agar).
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Protective effects of South African plants against mutagenicity of aflatoxin B,

Aflatoxin B1(AFB1) is the most carcinogenic, hepatotoxic,
directly and indirectly-acting mutagen; which poses serious
health risk for both livestock and humans [1,2]. Naturally
occurring plant compounds inhibit the mutagenic effect of
AFB1 against Salmonella strains [3,4]. Essentially, plant
materials with protective effect against mutagenic of Aflatoxin
B1 will serves as promising anticancer properties.

The aim of this study was to identify plants with a potential
chemo-protective effect against the genotoxicity of AFB1
which are endemic to SA.

The antimutagenic effect of 42 plant extracts was evaluated
using Ames test (TA98, TA100 & TA102) with or without
metabolic activation [5] and micronucleus test [6] using C3A
human liver cell line [7] against mutagenicity of AFB1. Ames
test is widely used bacterial mutagenicity test, which is used
to assess the mutagenic potential of chemical compounds.
Micronucleus is a test used to screen for potential genotoxic
compounds.

BA Nkala™?, CJ Botha? and EE Elgorashi’2
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None of the extracts had genotoxic effect in Ames test, with
or without metabolic activation. 13 extracts possessed some
degree of antimutagenic effect against mutagenicity of AFB1.
However, extracts of Acacia polyacantha (bark) and Protea
nitida (bark) exhibited strong antimutagenic effects against
mutagenicity of AFB1 in both Ames and micronucleus assays.

Extracts of Acacia polyacantha (bark) and Protea nitida (bark)
are promising chemo-preventative agents against mutagenicity
of AFB1.

Acknowledgments: The study was supported financially by
the National Research Foundation (NRF) and Department of
Science and Technology (DST), South Africa.
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Quantitative anti-anthrax IgG ELISA correlates with the anthrax toxin neutralization assay
in goats

Presently, little data exist on the level and duration of anti-
protective antigen (PA) IgG in vaccinated livestock. Various
adaptation of enzyme-linked immunosorbent assays (ELISAs)
have been developed in studies to assess immune response
following vaccination, albeit mostly in laboratory rodent
models. The quantitative anti-anthrax IgG ELISA in this study
describes a method of enumerating the concentration of anti-
PA specific IgG present in sera of immunized goats, with the
aid of an affinity-purified caprine polyclonal anti-anthrax PA-
83 IgG standard. This was compared with the anthrax toxin
neutralization assay (TNA) which measures a functional
subset of toxin neutralizing anti-PA IgG.

The measured concentrations obtained in the standard curve
correlated with the known concentration at each dilution.
Percentage recovery of the standard concentrations ranged
from 89 to 98% (lower and upper asymptote respectively).
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Mean correlation coefficient (r?) of the standard curve was
0.998. Evaluation of the intra-assay coefficient of variation
showed ranges of 0.23-16.90% and 0.40-12.46% for days 28
and 140 sera samples respectively, following vaccination. The
mean inter-assay coefficient of variation for triplicate samples
repeated on 5 different days was 18.53 and 12.17% for days
28 and 140 sera samples respectively. Spearman’s rank
correlation of log-transformed IgG concentrations and TNA
titres showed strong positive correlation (r, = 0.942; P = 0.01).

This study provides evidence that an indirect ELISA can be
used for the quantification of anti-anthrax PA IgG in goats with
the added advantage of using single dilutions to save time and
resources. The use of such related immunoassays can serve
as potential adjuncts to potency tests for Sterne and other
vaccine types under development in ruminant species. This
is the first report on the correlation of polyclonal anti-anthrax
PA83 antibody with the TNA in goats.
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Reproductive activity pattern and its endocrine correlates in the African lesser bushbaby,

Galago moholi

The use of faecal steroid metabolites to analyze reproductive-
and stress-related hormone levels, such as estrogens,
progestagens, androgens, and glucocorticoids, have become
an important approach in understanding the reproductive
ecology of numerous taxa worldwide, while offering biologist
and conservationists an invaluable tool in the management
of wildlife species. Successfully elucidation of the complex
reproductive and stress-related hormonal patterns present,
and their intricate relationship with both reproductive activity
and success, is an important aspect in understanding the
reproductive biology of primates like the African lesser
bushbaby, Galago moholi. However, in order to provide the
necessary long-term data on the annual reproductive endocrine
patterns and their relationship with respective behaviour for G.
moholi, reliably validated species-specific methodologies for
endocrine assessment are needed.

During 13 months of fieldwork at Ithumela Primate Sanctuary,
South Africa, we collected faecal samples, three times a
week, from both captive, consisting of seven male-female
pairs, and free-ranging populations of G. moholi occurring
in the region. A total of 1700 faecal samples were collected
from both populations. We also collected physical (testis
size, vaginal state and weight) as well as behavioural data
from all individuals within each population. Additionally, an
ACTH challenge test was conducted at the end of 2013 to
successfully validate a test system for assessing glucocorticoid
secretion within the species. All of the collected faecal samples
were freeze-dried, pulverized, and extracted on conclusion
of the fieldwork. Determination of individual faecal androgen
and glucocorticoid (males); and estrogen and progestagen
(females) metabolite levels was conducted at the Endocrine
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Research Laboratory, University of Pretoria using various
validated enzyme-immunoassays.

Preliminary results show an increase in male faecal androgen
metabolite (FAM) concentrations coinciding with key
reproductive stages. The increase in FAM concentrations
also corresponds with increases in testis size during the
reproductively active periods. Initial results, for the faecal
progestagen metabolites (FPM) indicate higher FPM levels
in pregnant females compared to non-pregnant females.
Collectively, the current data clearly show that measurement of
faecal hormone metabolites can provide useful information on
the reproductive status of the male and female African lesser
bushbaby.
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Screening of South African plants for activities against salmonellosis

Salmonellosis, caused by the members of the genus
Salmonella, is responsible for high morbidity and mortality
rates in both humans and animals worldwide. Salmonellosis
commonly manifests as enteric and systemic disease in
animals, with the severity of infection observed among young,
old, and pregnant animals. Enteric disease is often self-
limiting whereas systemic disease requires treatment with
antimicrobial agents. Increasing prevalence of antimicrobial
resistant and multi drug resistant strains of non-typhoidal
Salmonella pose a threat in the management and treatment
of systemic infection caused by Salmonella. Thus this study
was carried out to explore alternative antimicrobials such as
plant-based compounds to offer a solution to the challenge of
antimicrobial resistance.

Powdered plant material of 70 plant species, used for
the treatment of diarrhea, was extracted with acetone,
water, dichloromethane, and methanol. The crude plant
extracts were screened for antimicrobial activity against
Salmonellatyphimurium, ~S. enteritidis, S. dublin, and

S. gallinarumusing microplate dilution method. Plant species
with good antimicrobial activity were screened for cytotoxic
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effects using MTT cell proliferation assay on human
hepatocellular carcinoma (C3A) and Bovine kidney cells
(MDBK). Potential genotoxic effects were evaluated using
Ames assay (tester strains TA100 and AT98).

The minimal inhibitory concentration (MIC) of all tested extracts
ranged between >2 and 0.125 mg/mL All tested extracts had
minimal inhibitory concentrations (MIC) ranged between >2
and 0.125 mg/mL, while minimal bactericidal concentrations
(MBC) ranged between >2 and 0.25 mg/mL. The methanol
leaf extract of Albizia gummifera had the lowest MIC and MBC
against all the tested strains.Cell viability against A. gummifera
leaf extracts, measured as IC50 for C3A and MDBK cells was
15.70 and 9.37 pg/mL respectively. The number of reverted
colonies for both TA 98 and TA 100 showed no indication of
mutagenic potential.

A.gummifera with good MIC and MBC against all tested non-
typhoidal strains of Salmonella; low toxicity; and no indication
of genotoxic effect, can be used as an alternative treatment
of salmonellosis caused by the non-typhoidal strains of
Salmonella.
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Serological evidence of camel exposure to Peste-des-petits ruminants virus (PPRV) in
Nigeria

and M Quan’

Peste des petits ruminants (PPR), a viral disease of sheep
and goats is endemic in Nigeria. It constitutes one of the major
constraints to the improvement of small ruminant production
and affects the rural poor who depend on these livestock
species for their livelihoods. In addition to sheep and goats, it
also affects wild ruminants and there are reports that implicate
peste des petits ruminants virus (PPRV), the causative agent
of PPR, in a camel respiratory syndrome in Africa. As camels
share the same grazing land and drinking points with other
ruminants and can potentially act as a source of infection to
sheep and goats, this study was undertaken to determine the
seroprevalence and extent of PPRV antibodies in camels in
Nigeria and to guide future control efforts.

A total of 1517 camel sera samples were collected from four
states (Borno, Kano, Kastina and Sokoto) which are known
for camel breeding in the country. The seroprevalence was
determined by the H-protein-based competitive ELISA.
Pearson’s chi-squared test was used to test if there were
significant differences in the number of positive and negative
tests results within each variable. All analyses were performed
in R statistical software version 3.0.1.

Overall prevalence was 3.36% (51/1517, 95% confidence
interval of 2.51 — 4.39%). There was no significant differences
in prevalence between states (p = 0.8921), and between male
and female camels (p = 0.7424). The prevalence differed
significantly (p < 0.0001) for body condition score, with
camels in poor body condition has higher (16.67%) antibody
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seroprevalence to PPR compared to those with fair and good
body condition. There was a statistically significant difference
between camels aged < 5 years and those > 5years (p =
0.0042).

These results show that PPRV is present in camels in Nigeria
and there is the need to include camels among species to be
studied in elucidating the epidemiology of the disease in sheep
and goats. Tissue samples from camels with clinical signs of
respiratory distress should always be collected for molecular
diagnosis and possible virus isolation.

. No. of samples o Percentage 2
Variables analyzed No positive positive X p-value
States
Borno 433 13 3.00
Kano 517 17 3.29
Katsina 296 12 4.05 0-6189 0.8921
Sokoto 271 9 3.32
Sex
Males 984 32 3.25
Females 532 19 3.57 01084 0.7424
Body score
Poor 42 7 16.67
Fair 846 29 3.43 24.7109 0.000004
Good 628 15 2.39
Age category
Adult (> 5 years) 1241 34 2.74
Young (<5 years) 275 17 6.18 8.2043 0-0042




The antioxidant activity and total phenolic contents of nine tree extracts with high

activity against Escherichia coli

IL Elisha’, JP Dzoyem’, FS Botha' and JN Eloff!

As plants active against Escherichia coli may be useful in
replacing antibiotic feed additives or addressing diarrhoea
in humans and animals, nine South African medicinal plants
with excellent minimum inhibitory concentration (MIC) values
ranging from 20-80 pg/ml against E. coli were selected
from the Phytomedicine database, University of Pretoria,
for this study. Since antioxidant activity may be related to
immune system enhancement, the antioxidant activity of the
plants were evaluated qualitatively and quantitatively using
the 2,2-diphenyl-1-picrylhydrazyl (DPPH) and 2,2’-azino-
bis(3-ethyl-benzthiazoline-6-sulfonic acid) (ABTS) radical
scavenging assays. The total phenolic content of the extracts
were determined using the Folin —Ciocalteu method.

The EC50 values (mean + SD) of radical scavenging activity of
the extracts in the DPPH and ABTS assay ranged from 7.72
0.27 to 154.77 £ 4.07 pg/ml and 3.05 + 0.27 t0 96.47 + 8.09 g
/ml respectively compared to 3.30 + 0.06 pg/mland 2.92 + 0.21
pg/ml ascorbic acid respectively. The total phenolic content of
the leaf extracts ranged from 7.83 £ 0.79 to 60.48 + 2.08 mg
Gallic acid equivalents/g. The leaf extracts of Elaeodendron
croceum, Maesa lanceolata and Hypericum roeperianum
showed promising free radical scavenging activity with EC50
values at 3.05 + 0.27, 9.64 + 0.45 and 27.93 + 2.98 pg/mL
respectively for the ABTS assay, and 7.72 £ 0.27,12.95 + 0.78
and 34.04 + 0.25 ug/mL respectively, for the DPPH assay. The
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total phenolic content of these plants were also substantial,
with 22.27 + 0.30, 8.96 + 0.38 and 5.88 + 0.44 mg Gallic acid
equivalent (GAE)/g respectively. The qualitative screening for
antioxidant activity of the plants revealed 2 to 5 bands of active
compounds on the thin layer chromatography (TLC) plate
indicating the ability of the compounds to scavenge DPPH in a
colour change from deep purple to yellow.

Data from the present investigation showed a strong correlation
(P<0.05, r = 0.72) between the antioxidant activity and the total
phenolic content of the plant extracts. Research is underway
to evaluate the antimicrobial and anti-inflammatory activity of
the acetone extracts and to investigate in vitro toxicity.
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The enigmatic bill tip organ of the ostrich and emu

MR Crole’ and JT Soley’

Africa; martina.crole@up.ac.za

A complex sensory structure in birds, known as the bill tip
organ, has been described mostly in species which forage
by probing such as the woodcock and snipe, shorebirds,
sandpipers, kiwi species and ibises, or in birds which use
their beak for straining (ducks and geese). A bill tip organ has,
however, also been described in a few other species which
use their bills for pecking (chicken and Japanese quail). In
probing birds the bill tip organ serves as a remote sense of
touch by detecting vibrotactile cues from prey in the substrate
and is characterised by specific concentrations of Herbst
corpuscles associated with bony pits in the bill tip. However,
a less complex arrangement of Herbst corpuscles may still
constitute a bill tip organ but one which functions by direct
touch. The existence of a bill tip organ in the kiwi has been
proposed based on the presence of numerous bony pits in
the rostrum of the bill. Similarly located bony pits have also
been identified in the ostrich and emu and, additionally, Herbst
corpuscles are encountered in the same region. Whether this
combination of structures represents a bill tip organ in these
ratite species remains to be determined and is addressed in
this study.

Ten ostrich and 10 emu heads obtained from birds at slaughter
were boiled and defatted to examine the bony bill tip. A further
10 birds of each species were fixed in 10% neutral-buffered
formalin and dissected to expose the nerve supply to the bill
tip and describe gross anatomical features possibly relevant to
a bill tip organ. The bill tips from five similarly fixed heads of
both species were routinely processed for light microscopy to
determine the presence of Herbst corpuscles.

An extensive, organised collection of bony pits (Fig. 1a)
housing Herbst corpuscles (Fig. 1b) was present in the bill tip of
both species. The region was also richly supplied with nerves
(Fig. 1b) which demonstrated species specific differences in
the pattern of ramification. Additionally, epidermal troughs
(keratin-filled invaginations of the epidermis with underlying
Herbst corpuscles) were a distinct feature in the ostrich. Larger
epidermal invaginations, also associated with groups of Herbst
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corpuscles concentrated at their base, were present in both
species bordering the Culmen and Gonys.

The particular arrangement of bony pits and their association
with Herbst corpuscles point to the existence of a typical bill
tip organ in the ostrich and emu. The presence of epidermal
specialisations would seem to represent important structural
adaptations that assist in transmitting and enhancing
vibrational stimuli for the bill tip organ. This organ is generally
present in birds which probe-forage or strain their food (remote
touch) and therefore perform more ‘complex oral tasks’. A well-
developed bill tip organ does not appear to be a prominent
feature in pecking birds. Thus an enigma exists as to why the
ostrich and emu, which primarily peck their food, possess such
a well-developed bill tip organ. The existence of this structure
may be a synapomorphic feature of the Palaeognathae.

Figure 1a. Rostral view of the bill tip of the emu showing
the distribution of pits on the premaxilla (Pm) and mandible
(M). The pits are concentrated in the part of the premaxilla and
mandibular rostrum supporting the overlying Culmen (C) and
Gonys (G), respectively.

Figure 1b. Transverse section of the rostral premaxilla in
the adult ostrich demonstrating the bony component of
the bill tip organ. Herbst corpuscles (yellow) of varying sizes
occupy the stroma within the bony cavities of the premaxilla
(Pm) and are situated peripherally to the nerves (N). Dense
irregular connective tissue (Dct), epithelium (E), blood vessel
(Bv) and Herbst corpuscles (blue) not situated within the
premaxilla.
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The potential role of recombinant mycobacterial antigens of hon-tuberculous mycobacteria
and Mycobacteria tuberculosis complex in the diagnosis of tuberculosis in cattle

Accurate diagnosis of bovine tuberculosis in cattle is of
utmost importance especially in areas where there is a high
prevalence of environmental mycobacteria/non tuberculous
(NTM). Exposure to NTM has been suggested to influence
the diagnosis of bovine tuberculosis due to the priming of
the host’'s immune system by mycobacterial antigens shared
between NTM and Mpycobacteria bovis. The cross-reactive
immune responses to different mycobacterial species, has
often showed false-positive reactions to the tuberculin test.
Ten recombinant mycobacterial antigens with varying levels
of homology (0-100%) between NTM and MTBC were used
to test a herd of cattle with a well characterized BTB positive
status and a BTB negative herd as the control group using the
IFNy ELISpot assay as a read out. Purified protein derivative
were also prepared from environmental mycobacteria
isolated from South Africa (M. fortuitum, M. moriokaense,
M. nonchromogenicum and M. vaccae) and Ireland (M.
vanbalenii/vallee) according to the OIE protocol and these
were tested alongside the routine PPDS (avian and bovine)
using the sandwich BOVIGAM ® ELISA.

Interferon-y responses to all the mycobacterial antigens were
higher in the infected cattle group relative to the uninfected
group whilst significant responses (p<0.05) to 3 antigens
belonging to the ESX group of antigens namely, Rv3615
(ESpC), Rv0287 (esxG) and the ESAT6/CFP10 were
observed in the M. bovis infected group compared to the
uninfected group. The Rv2031¢ (HSpX) antigen, a heat shock
protein indicated to be of relevance in latent TB infections
was on average higher, but not significantly, in the M. bovis
infected animals compared to the control animals. Significant
differences (p<0.05) were observed between the IFN-y
responses to the PPD B, ESAT 6 and PPD V between the
two groups of animals. Comparison of the IFN-y responses
to the PPDs in all the animals tested resulted in significant
differences (p<0.05) between the following antigens; PPD A
relative to PPD F and PPD M respectively, as well as PPD B
relative to PPDV, PPD F and PPD M respectively. Interestingly
IFN-y responses to PPD N, an NTM PPD, was significantly
higher (p<0.001) compared to the other NTM PPDs, but not to
PPD A, PPD B and ESAT 6/CFP-10.
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Our results are indicative of the higher homology and specificity
of these recombinant mycobacterial antigens, especially the
ESX antigens in M. bovis infection relative to NTM exposure.
These antigens can therefore be used to improve M. bovis
diagnosis in infected animals that have been exposed to NTM.
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Furthermore, this study shows that PPD A, still remains the
preferred NTM PPD for discriminating between infected from
non-infected cattle. Evidence of cross reactivity was also
observed between NTM PPDs, with a significant response to
PPD N, in infected animals and non-infected animals.
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The power of poo — Non-invasive measures of reproduction and stress in wildlife

A Ganswindt’?3 and TE Wolf’

Behavioural endocrinology is the study of the endocrine system
in relation to behaviour. The involved hormones are chemical
messengers secreted by specific glands, travelling through the
blood system to target sites where they unfold their effect, i.e.
regulating the physiology and behaviour of an individual. It is a
bidirectional interaction as hormones can affect behaviour, and
behaviour can influence hormone concentrations. Therefore
hormone analysis is an ideal tool for monitoring reproductive
function and responses to stressors in mammals, birds,
reptiles, amphibians, fish, and even invertebrates. Although
hormones can be measured in various biological matrices, non-
invasive methods (particularly the use of faeces as hormone
matrix) have gained popularity over the past three decades
as a more practical approach for assessing ovarian, testicular
and, more recently, adrenocortical activity in especially
intractable free-roaming animals. However, respective assays
need to be carefully validated in terms of applicability for
the species-specific hormone matrix of interest to ensure a
reliable quantification of respective hormone concentrations.
With a reliable test system in place, key management issues
can be addressed in captive populations; like the avoidance of
stress (and of situations/procedures likely to cause it), as well
as optimizing breeding efforts either naturally or by assisted/
artificial means. On the other hand, a reliable non-invasive
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approach, like hormone measurement from faeces, allows
field researchers to link the endocrine status of animals to
behaviour or other life-history traits without interfering with the
natural behaviour of the animals due to capture and restraint
for invasive sampling.

Using vivid examples for monitoring male and female
reproductive activity (e.g. Musth related changes in
androgen concentrations in Asian elephants or progestagens
pregnancy profiles in White rhinoceros) and the level of stress
experienced by animals (e.g. elevated glucocorticoid levels
in physically injured African elephants or individually housed
African buffalo), this presentation will highlight the value and
inter-disciplinary approach of behavioural endocrine research.
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The Sapotaceae as a source of antitubercular metabolites and

isolation of

antimycobacterial pentacyclic triterpenes from Sideroxylon inerme

Al

Tuberculosis (TB) in humans is a chronic infectious disease
caused by Mycobacterium tuberculosis, with approximately
one-third of the world’s population estimated to be infected.
Other Mycobacterium species including the zoonotic M. bovis
and nontuberculous mycobacteria (NTM) such as M. kansasii
and M. fortuitum also infect humans, in particular those with
compromised immune systems. A broad screening procedure
led to the discovery of good in vitro antimycobacterial activity
in several plant species belonging to the Sapotaceae family,
encouraging further study on this group for novel chemicals
with promising antitubercular activity.

Ten Sapotaceae species were extracted and tested for
antimycobacterial efficacy against a panel of non-pathogenic
mycobacteria as well as M. bovis and M. tuberculosis strains.
The extracts were also screened for cytotoxicity against Vero
kidney and C3A human liver cells. From a bulk extraction of
Sideroxylon inerme leaves, active compounds were isolated
using bioassay-guided fractionation. The extract was tested for
mutagenicity in the Ames test and comet assay.

It was found that all the Sapotaceae extracts had some degree
of antimycobacterial activity, with the highest activity against M.
smegmatis. Some species collected from different areas had
varying activities. M. fortuitum was relatively resistant while
M. aurum and M. bovis BCG were moderately susceptible.
The activity against the infectious strains of M. bovis and
M. tuberculosis appeared to align most closely with results
against M. bovis BCG, supporting the use of this species as a
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non-pathogenic and relatively fast-growing model organism for
investigating antitubercular activity of plant extracts.

Two pentacyclic triterpenes, alpha-amyrin and 3-beta-
hydroxyolean-12-en-27-oic acid, isolated from Sideroxylon
inerme had good activity against M. smegmatis and low
cytotoxicity. The extract of this species showed no mutagenicity
in the Ames test and relatively little genotoxicity in the comet
assay. This is the first time to our knowledge that these
compounds have been reported from S. inerme.
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Research and teaching awards: 2013

Photos, anti-clockwise from fop left:

Prof Vinny Naidoo was elected as Bayer Researcher of the
Year. The award was presented by Dr Clint Austin from Bayer

DrRhoda Leask received the award as OBP Young Researcher
of the Year from Dr Steven Cornelius from the OBP

Dr Catriona Lyle received the Instavet Young Lecturer of the
Year Award in both 2012 and 2013. Here she receives the
award from Mr Hannes Croukamp from Instavet

Dr Patrick Page was awarded the Zoetis Lecturer of the Year
Award in 2013. It was handed to him by Mr Steve Ormandy
from Zoetis

Dr Japie Venter received the Zoetis Veterinary Nursing Lecturer
of the Year Award from Mr Steve Ormandy from Zoetis at the
Faculty Day 2013 cocktail event
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