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What Makes Sense? Disease Aspects of the Fencing Issue 

Paul Sutmoller 

Animal Health Consultant, Richmond VA, USA 

Certain livestock diseases in sub-Sahara Africa such as foot and mouth disease (FMD) 
are difficult to control because of the large numbers of infected wildlife hosts. These 
wildlife disease reservoirs form a continuous hazard of escape of the diseases from 
wildlife zone, which limits the access of livestock products from Southern Africa to 
international markets. The disease reservoirs are often found in border areas between 
countries with susceptible species and infected reservoirs continuously crossing the 
border. A regional approach to disease control is probably the only way to achieve any 
real progress. 

Ecotourism based on wildlife is becoming increasingly profitable and some large wildlife 
conservancies are being developed that can be more-effectively managed for optimal 
sustainable profitability. Containing the infectious agents within those wildlife conservancies 
becomes a major management effort in protecting adjacent domestic livestock populations. 

For many years fencing has been used in Southern Africa to control movements of 
wildlife and domestic livestock. The policy has sparked heated debates about its efficacy 
and its deleterious effects on wildlife. Only lately, prior to being implemented, have 
fencing policies been subjected to more formal risk analysis and environmental impact 
studies. 

Game fences must be designed and constructed with specific objectives in mind: 

What diseases must be controlled and in which species? 
Will the fence do the intended job? 
Will animal movement control give the expected results? 
Will the fence solve one problem, but cause other (disease) problems? 

Apart from fencing, other risk mitigations measures may be required. For instance, a low 
maintenance buffalo fence to control FMD may require additional measures such as the 
establishment of a buffer zone with low livestock density and/or vaccination of cattle. 

Fences are supposed to prevent close contact between infected animals and non
infected animals from the same species or from different species. However, other 
transmission mechanisms, such as intermediate hosts, must be accounted for. How 
game fences will influence the ecology of a disease depends on the epidemiology and 
pathology of the disease in question. 

Fencing policy planning involves teamwork of several scientific and technical disciplines: 
veterinarians, epidemiologists, biologists, environmentalists and engineers. 
A risk analysis team can do useful work by assessing various scenarios showing ways 
by which the disease might spread and by evaluating levels of risks, as well as studying 
cosVbenefit aspects of different fencing options. Of course, all stakeholders must be 
included from early on in the planning stage and community participation in planning and 
implementation is essential for its success. 
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Livestock Wildlife Interactions in the Marine Environment 

Michael K. Stoskopf 

Environmental Medicine Consortium, North Carolina State University, Raleigh, NC, USA 

Livestock wildlife interactions are not limited to terrestrial species, and serious health 
issues can arise from interactions across broad phylogenetic distances. Marine 
environments are complex, dynamic, and pose important challenges to those seeking to 
balance the exploitation of their riches with conservation of their biodiversity. Many of 
the challenges are similar to those faced in terrestrial environments, though sometimes 
exacerbated by the extreme diversity of marine environments. A major challenge faced 
by investigators of marine health issues is the near total lack of useful baseline 
information on the prevalence and distribution of pathogens and perhaps more 
importantly diseases of interest in marine environments. This deficit poses huge 
challenges in accurate assessment of the health risks of implementing introductions, 
reintroductions, stock enhancements, or remediations/ mitigations. 

The practice of "release and harvest" management of "domestic" or introduced species 
in mariculture is common. This is responsible for conflicts which include direct infectious 
disease transmission, habitat degradation, and dispersal and displacement of native 
species. The severe impacts on native shellfish in the Pacific Northwest United States 
and Canada from the introduction of fast growing Pacific oysters (Crassostrea gigas) 
native of the western Pacific, provide valuable insight into the health risks posed by 
inappropriate species introductions. Unfortunately, many marine species of commercial 
interest use extreme r type reproductive strategies (highly fecund reproductive effort), 
making early large scale intervention critical to damage control when mistakes occur. 

Pen or net rearing systems provide numerous advantages over "sow and reap" systems, 
but they still raise concerns over escape and dispersal of production species, the 
introduction of new diseases, and the degradation of the environment through 
concentration of wastes. An excellent example is the current controversy surrounding 
the farming of Atlantic salmon. Escape and dispersal with potential of out competing 
native Pacific salmon species receives significant attention on the west coast of the 
United States and Canada. On the east coast, the challenge of managing emerging 
infectious diseases across political boundaries, and potential impacts of therapeutic 
agents on free ranging native wildlife crops (lobster) are the major concerns raised about 
the industry. 

Marine and terrestrial environments are not disconnected. Interactions between species 
in marine and terrestrial environments must be considered. The emerging awareness of 
brucellosis and mycobacteriosis infections in pinniped populations demonstrates the 
need to be aware of potential infectious disease transmission between marine and 
terrestrial species. Indirect physical effects on the marine environment, including 
nitrogen and 
phosphorous loading from a number of sources, including terrestrial animal agriculture 
pose potentially devastating threats on near shore marine habitats. 
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New Interactive Web- and CD-based Teaching Modules on International Animal Health 

Problems of Wildlife, Livestock and Horses 

Patricia A. Conrad
1
, David W. Hird1

, Rick H. Hayes 1, David J. Magliano 1
, Janine Kasper1, 

John Arzt 1, Saul A. Morfin1, Dewald Keef, Roy Bengis2, Anita Michef, Nick Kriek4 

1 School of Veterinary Medicine, University of California, Davis, CA, USA; 
2Kruger National Park, Skukuza, South Africa; 
3Tuberculosis Laboratory, Onderstepoort Veterinary Institute, South Africa; 
4Faculty of Veterinary Science, University of Pretoria, Onderstepoort, South Africa 

As veterinary students or veterinarians, we develop epidemiologic problem-solving skills by 
working with actual field problems. Recently, we completed the development of three 
computerized educational modules that were designed to present challenging "real world" 
problems from different countries to students and veterinarians interested in international animal 
health issues. Each of these modules presents, in a highly interactive format, a problem or 
mystery that must be solved. As well as acquiring information by video clips and text about the 
specific health problem, participants (you!) learn about different countries, animal management 
practices, diagnostic methods, related disease control issues, economic factors and the opinions 
of local experts. After assimilating this information, you must define the problem and formulate 
an action plan. Module 1 is focused on the tuberculosis problem in Cape buffalo and other wildlife 
species in Kruger National Park, South Africa. Improved surveillance methods are needed to 
better understand and manage the problem. Your assignment is to make recommendations for 
the development of new, rapid antemortem diagnostic tests for the detection of Mycobacterium 
bovis infections in a variety of wildlife species in the park. Module 2 takes you to Rapa Nui 
(Easter Island), Chile where veterinary student, Jon Arzt, is investigating a fatal neurologic 
disease in horses. You work with Jon to define the problem based on interviews with individual 
ranchers (spanish/english), and an epidemiologic survey, as well as by clinical examination and 
necropsy of affected horses. You must make a diagnosis and recommend ways for controlling 
this condition, taking into consideration the island's unique ecologic and archeologic 
characteristics. In Module 3 you work with another veterinary student, Saul Morfin, in northern 
Mexico to investigate an abortion problem in a large dairy cooperative. Module 1 will be used to 
demonstrate the exciting features of this these informative and fun interactive modules. 
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Wildlife Disease? Livestock Disease? Who Pays the Bills? 

William R. Lance 

Wildlife Pharmaceuticals, Inc., Fort Collins, CO, USA 

The ultimate impact of any disease complex is upon the economics of the resource. In 
traditional economic models of domestic livestock production, it is easy to see how the 
expense of underlying science and technology supporting diagnosis, treatment, and 
control of disease can be justified and implemented. The economic impact of most 
domestic animal diseases generates sufficient commercial opportunity that private 
enterprise and the pharmaceutical industry are willingly participants. With wildlife 
diseases, the issue becomes much more complex and much more difficult to identify 
exactly how the technologies and/or products will be financially supported to address the 
disease or condition. In instances where a disease crosses between free ranging 
wildlife and domestic livestock, the issue becomes extremely entangled and challenging. 

The essential element of this analysis must be reduced to the definition of the ?Conomic 
and social impact of the diseases. Identification of existing or emerging technologies 
required to address the problem, resources to commercialize these, as well as who will 
take responsibility and liability for governmental approvals, manufacturing, and 
distribution of these technologies and products and who will pay are all "Monday 
Morning issues." 

Until an institution or commercial entity steps forth to accept responsibility for putting the 
technology or product in the hands of the end user. with all the risk, reward and liability 
issues addressed, the likelihood of new technology being commercialized and actually 
available is small to non-existent. The role of government and NGO's in catalyzing and 
aiding this process is essential. New paradigms of governmental and private interaction 
must be explored to make promising technology advances available to address 
livestock/wildlife disease issues. 
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Can the Wildlife Disease Association (WDA) and the Society for Tropical Veterinary 
Medicine (STVM) Help the International Donor Community Reevaluate "What Makes 
Sense" in Regards to Wildlife and Livestock Disease and Sustainability? 

Steven A. Osofsky 

World Wildlife Fund, Washington, D.C., USA 

An earnest appraisal focused on whether or not donor-supported projects have been 
sensibly integrated at the livestock I wildlife interface would seem to be in all of our best 
interests. Bilateral and multilateral donors still have much to learn regarding "what makes 
sense" in regards to wildlife, livestock, veterinary issues, and sustainability. Meaningful 
human economic development is inextricably linked to sound land-use choices. The 
interface between wildlife and livestock continues to expand as more and more land 
comes under some form of human use. Livestock- and wildlife-based enterprises exist 
separately as well as jointly as engines of economic growth in places where few other 
viable options for sustainable land-use exist. Donor funds are often targeted at boosting 
productivity and sustainability of the livestock and/or natural resource management 
sectors. 

The WDA and STVM might jointly suggest that donors should, for example: 1) reevaluate 
their internal management I bureaucratic structures to foster genuine integration between 
offices (and thus programs) working on (for example) livestock production, food security, 
economic growth, democracy and governance, biodiversity conservation, and natural 
resource management in order to build upon synergies among these sectors while 
avoiding conflicting policies and/or negative impacts on either livestock or wildlife health; 
2) carefully evaluate economic assumptions related to projects focused on livestock and I
or wildlife production systems; consult technical expertise to specifically anticipate the
short- and long-term ecological and economic implications of interventions under
consideration; 3) when designing and implementing projects that involve or potentially
involve the interface between domestic and wild animals, solicit technical input from a
range of experts experienced in livestock and wildlife health and management; 4)
particularly in semi-arid lands of Africa, avoid unsustainable subsidies or perverse
incentives favoring particular sectors or commodities at the expense of rangeland health
and I or the natural resource base upon which long-term economic growth and
socioeconomic development may ultimately depend; 5) consider the impacts of disease as
well as carry-out cost I benefit analyses as related to disease prevention or control
schemes, recognizing that domestic and wild species can and do play different
epidemiologic roles depending on a wide array of factors (not the least of which is the
specific disease in question), and recognizing that diseases can and do have differential
impacts on domestic and wildlife species (both between and within these groups); 6)
consider infrastructural, cultural, and resource tenure conditions when contemplating
entry-points for strategies aimed at disease prevention or mitigation; and 7) put a premium
on human capacity-building to address the long-term technical needs of development
activities that require expertise in domestic animal health, wildlife health, epidemiology,
etc. by building adequate support into such activities so as to foster such capacity-building
as a first-tier priority within and beyond the life-spans of such programs.
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The Pharmacokinetics and Tissue Residues of Diminazene, Diminazene
liposomes and Trypan in Rabbits 

A.J. Bourdichon 
1
, Zhang Xichen2 

1Department of Research and Development of Pharmaceutical Drugs, Atarost -

Sierichstr.21, Hamburg, Germany; 
2
Department of Veterinary Preventive Medicine, Changchun University of Agriculture and 

Animal Sciences, China 

The pharmacokinetics and tissue residues of diminazene, diminazene-liposomes and 
TRYPAN in rabbits were studied following single intramuscular dose of 3.5mg/kg body 
weight by using reversed phase high performance liquid chromatography (RP-HPLC). 

The pharmacokinetics of diminazene, diminazene-liposomes and TRYPAN in rabbits 
was fitted to a two-compartment model with first-order absorption. Their main 
pharmacokinetic parameters were as follows: Tmax 0.45±0.12, 3.36±0.75, 2.42±0.68h, 
Cmax3.85±0.41,3.01 ±0.16, 3.43±0.27µg/ml, t1121387.03±18.72, 136.14±20.14, 
104.40±32.18h, AUG 224.72±92.15, 440.90±87.73, 294.35±73.92µg/ml.h respectively. 
The T max of diminazene-liposomes was 2.91,0.94h longer than those of the diminazene 
and TRYPAN respectively. The Cmax of diminazene-liposomes was 0.84,0.42µg/ml lower 

than those of the diminazene and TRYPAN respectively. The t1,213 of diminazene
liposomes was 49.11,31.74h longer than those of the diminazene and TRYPAN 

respectively. The AUC of diminazene-liposomes was 216.18, 146.55µg/ml- h bigger than 
those of the diminazene and TRYPAN respectively. The diminazene-liposomes had the 
features of slow absorption, small toxic and side effects, slow elimination and long 
effecting time. 

The results of the tissue residues of diminazene, diminazene-liposomes and TRYPAN in 
rabbits showed that the highest residues were in liver and the lowest residues were in 
brain. The tissue residues of diminazene-liposomes in liver, spleen and brain were 
higher than those of the other two groups. This connected with the features of the 
liposomes. Furthermore, the anti-parasite activity of drug in liver and spleen were 
strengthened. 

The above results indicated that diminazene-liposomes were more effective than 
diminazene and TRYPAN. This conclusion was also verified by the preventive and 
treatment test against Trypanosoma evansi after intra peritoneal injection of Diminazene, 
Diminazene-liposomes and TRYPAN at a single dose of 2 mg per mouse respectively. 
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Residual Effect of Anti-Babesial Drugs on the Live Redwater Blood Vaccines 

M.P. Com brink, P. C. Troskie, D. T. de Waa/

Parasitology Division, Onderstepoort Veterinary Institute, Onderstepoort, South Africa 

It has been demonstrated that the attenuated organisms used in the unfrozen South African 
Babesia bovis and Babesia bigemina (redwater) vaccines are susceptible for longer periods 
to the residual effect of the anti-babesial drugs diminazene and imidocarb dipropionate, than 
the virulent field strains. Reports of vaccine failures in some animals vaccinated with the 
frozen South African redwater vaccines, after prophylactic treatment with imidocarb 
dipropionate, has led us to reinvestigate the validity of the recommended prescribed waiting 
periods. Results indicated that waiting periods before administration of the frozen Babesia 
bovis and Babesia bigemina vaccines in animals that have been treated with diminazene at 
3,5 mg/kg live weight, compare favourably with results initially obtained for the unfrozen 
vaccines at 4 and 8 weeks respectively. However, the inhibitory effect of imidocarb 
dipropionate at 3,0 mg/kg live weight on the infectivity of both the frozen Babesia bovis and 
Babesia bigemina vaccines is longer than previously anticipated and necessitated changing 
the minimum waiting periods before administration of these vaccines from 8 to 12 weeks and 
16 to 24 weeks, respectively. 
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Rapid Genotyping of B. anthracis Strains by Real-time PCR 

Guy Patra, Leanne Williams, Yuan Qi, Sharon Rose, Rajendra Redkar, Vito G. De/Vecchio 

University of Scranton, Institute of Molecular Biology and Medicine, Scranton, PA, USA 

Rapid and accurate identification of Bacillus anthracis is critical for patient care as well as 
outbreak control. We have developed 3 separate PCR-based assays using fluorescence 
resonance energy transfer (FRET) assays to detect the presence of pX01, pX02 plasmids and 
a chromosomal marker. A set of amplification primers and probes were used in each assay. The 
probes were adjacently placed inside the primer sites and were 1-bp apart. The upstream probe 
was labeled with fluorescein at the 3' end and downstream probe had Cy5 attached at the 5' 
end. The probes are included in the PCR reactions and hybridize with the PCR products as they 
are formed. Binding of probes to PCR products results in transfer of energy from fluorescein to 
Cy5, resulting in emission from Cy5. Increase in fluorescence indicating amplification was 
monitored in real time on a LightCycler™ LC24. Initial denaturation of target sequences was 
accomplished at 95°C for 1 min., followed by 28 cycles of denaturation at 95°C for O second, 
annealing at 58°C for 15 seconds and elongation at 72°C for 5 seconds. These assays are 
specific and can be performed on as little as 25 ng of total DNA or crude cell lysate from fresh 
colony. Thus it is possible to characterize the genotype of B. anthracis strains in less than one 
hour. 
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Global Analysis of Bruce/la melitensis proteomes: Its Potential Use in Vaccine 
Development, Identification of Virulence Proteins and Establishing Evolutionary 
Relatedness 

Cesar V. Mujer1
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, Troy Horn 1

, Jo Ann Kraycer1
, 

Rajendra Redkar1
, Vito G. De/Vecchio1

, Sue Hagius2, Philip Elzer2 

1
University of Scranton, Institute of Molecular Biology and Medicine, Scranton, PA, USA; 

2
Louisiana State University Ag Center, Department of Veterinary Science, Baton Rouge, LA, 

USA. 

Bruce/la melitensis is a facultative, intracellular, gram-negative cocco-bacillus that causes Malta 
fever in humans and brucellosis in animals. At least 6 species are identified in the genus and 
because several species infect humans, the disease is classified as zoonotic. Using 2-
dimensional gel electrophoresis and mass spectrometry, we have initiated a) a comprehensive 
mapping and identification of all the expressed proteins of B. melitensis virulent strain 16M, and 
b) a comparative study of its proteome with the attenuated vaccinal strain Rev1. Computer

assisted analysis of proteins from either silver or SYPRO® Ruby stained 2-D gels from both
laboratory grown strains revealed more than 500 protein spots within the molecular mass range
of 10-200 kDa and pl range of 3 to 10. However, by using overlapping IPG (immobilized pH
gradient) strips of narrow pH range for IEF and enriching for low molecular mass proteins, we
were able to detect more than a thousand expressed proteins on 2-D gels. Preliminary results
indicate the expression of several unique proteins in Rev1 including 3 highly expressed
proteins (2.5- to 4.5-fold) and 3 repressed proteins (3- to 10-fold) compared to strain 16M.
Likewise, several unique proteins were expressed only in the virulent strain. Identification of B.

melitensis proteins by MALDI-TOF-MS in conjunction with protein database searches is
currently being undertaken. Peptide mass fingerprint data were searched against the NCBlnr
database using the Mascot search engine from Matrix Science. Of the 125 spectra acquired, 24
proteins were identified. Seven of these were proteins from various species of Bruce/la
previously posted to the NCBlnr database. The remaining 17 proteins exhibited similar peptide
mass fingerprints to non-Bruce/la proteins contained in the database. To date, we have
identified the following proteins in B. melitensis:· Ona K, GroEL, PBP precursor, gamma-glutamyl
phosphate reductase, FrpB, and the 26, 31 and 39 kDa immunogenic proteins. In the future,
peptide mass fingerprint data will be searched directly against the annotated B. melitensis 16M
genome. Comprehensive proteome maps of all six Bruce/la species will be generated with the
goal of obtaining vital information that may help in vaccine development, identification of
pathogenicity islands, establishment of host specificity and evolutionary relatedness.
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Goat Immune Response to Capripox Vaccine Expressing the Heamagglutinin 
Protein of Peste des petits Ruminants 

A. Dia/101, C. Minet1
, G. Berhe 1

, C. Le Goff', C. Grillet1
, G. Libeau1, O.N. Black2,

M. Fleming2, T. Barretf

1CIRAD, Programme Santa Animale, Campus International de Baillarguet, Montpellier
Cedex 05, France; 

21nstitute of Animal Health, Pirbright Laboratory, Pirbright, Surrey, UK

Sheeppox and capripox are contagious diseases of domestic small ruminants. They 
are characterised by fever, lacrymation, and serous nasal discharge, swelling of the 
eyelids, congestion of mucous membranes and respiratory distress. These clinical 
signs are followed by the development of the characteristic skin lesions: macules that 
evolve into papules then vesicles or nodules in some cases. The causal agent is a 
poxvirus classified into the Capripoxvirus genus. Viruses of this group have a host 
range specific to sheep, goats, cattle and possibly buffalo. Thus are a most indicated 
vector for the development recombinant vaccines for domestic ruminants in areas 
where they are endemic: Africa, the Middle East and Asia (Romero et al., 1993; 1994). 
In those areas, the most important contagious small ruminant disease is peste des 
petits ruminants (PPR). It is a viral disease that is characterised by erosive stomatitis, 
catarrhal inflammation of the ocular and nasal mucous membranes, diarrhoea and 
death in 50-80% of the acute cases. The causal agent is a morbillivirus that has two 
structural proteins inducing a protective immune response: the fusion protein (F) and 
the viral attachment protein that is named the haemagglutinin (H). In a precedent work,. 
we have demonstrated that the dual vaccine property of an attenuated capripox virus 
expressing the PPR F protein (Berhe et al., manuscript in preparation). Here, we report 
the immunological immune response of goats inoculated with the recombinant 
capripox-PPR heamagglutinin. 

The E. coli xanthine-guanine phosphoribosyltransferase gene (Eco gpt) was used as a 
dominant selectable marker for the isolation of the recombinant. Its corresponding DNA 
and the H PPR cDNA, both under the control of a synthetic promoter, were inserted 
into the thymidine kinase (TK} gene of the attenuated capripox KS1 genome as 
reported by Romero et al. (1993; 1994). 

Lamb testis cells (LT} that were infected with one selected recombinant (rec-ca-HPPR) 
reacted positively by the immunofluorescent staining with monoclonal anti-HPPR and 
FITC-conjugate anti-mouse. This result indicated that the recombinant virus expressed 
the PPR H protein. Its protective immune response was tested in goats by sub
cutaneous route inoculation. The following doses of the recombinant were tested: 105, 
103, 10, 0.1 TCID50/animal. After a PPR challenge carried out at three weeks post 
vaccination, only control animals and those vaccinated with the 0.1 TCID50 dose were 
sick and died. The dramatic decrease in the number of the white blood cells of those 
animals was noticed while those that resisted to the challenge did not show any 
significant change of this biological parameter. They have also developed PPR 
neutralising antibodies. This result indicates that the recombinant virus re-ca-HPPR, at 
a dose of at least 10 TCID50, can protect goats against virulent PPR virus. This dose is 
100 times more important than the capripox-F PPR recombinant that provides a 
protective immune response at a dose of 0.1 TCID50 (Berhe et al., manuscript in 
preparation). 
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Tick Reference Collection of the Late Dr P.C. Morel: A Tool for Tick Taxonomists and 

Veterinarians 

S. Ducornez
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, N. Barre1
, G. Uilenberg2, J.L. Camicas3 

1
CIRAD-EMVT/IAC, PaHa, Nouvelle Caledonie, France; 

2
CIRAD-EMVT, Montpellier, France; 

3
IRD, Montpellier, France 

Host preference of ticks is still a controversial issue, and the conclusions drawn for the less 
known species in tropical regions are likely to evolve as more records of ticks collections are 
published. The knowledge of these patterns of infections is an important parameter to 
consider for the control of major vectors of stock diseases, particularly in the context of mixed 
game/cattle ranching taking place in several regions of the world. The recent developments 
of molecular biology offer new opportunities to test some hypotheses about host preference 
of ticks within a given environment, provided that appropriate specimens are available. 
During more than 40 years, the late Dr P.C. Morel devoted his life to the study of ticks 
biology and taxonomy in tropical regions of the world. He gathered a unique collection of 
specimens, which is currently inventoried at CIRAD-EMVT in Montpellier, and will be made 
accessible to the scientific community (e.g. data could be included in the tick museum 
database established by ICTTD-2). So far, 7140 samples have been recorded (the number of 
individual ticks per sample range from one to several dozens), representing more than 360 
species or subspecies, including 11 paratypes of species described by PC Morel, and 1 O 
described by other authors. Most of the specimens are from Africa (mainly Western, Central 
and Northern Africa) and Southern America, but some have been collected in other parts of 
the world, including Europe, the Middle-East and Asia. Host species consist mainly of 
domestic animals (cattle, horse, dromedary, goat, sheep, donkey, cat and dog), but man and 
numerous species of wild mammals, birds and reptiles are also well represented, along with 
some samples of free living stages found in the vegetation. 
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Patterns of Variation in Herbivore Fecal Egg Counts Explained by Diet Type and 
Cumulative Rainfall 

Vanessa Ezenwa 

Department of Ecology & Evolutionary Biology, Princeton University, Princeton, NJ, USA and 
Mpala Research Centre, Nanyuki, Kenya. 

This study examined the relationship between gastrointestinal parasitism and host diet in wild 
herbivores in the Laikipia district of Kenya. Fecal gastrointestinal egg counts in 8 sympatric 
herbivore species including impala (Aepyceros melampus), Grant's gazelle (Gazella grant,), 
Thomson's gazelle (Gazella thomson,), buffalo (Syncerus caffer), eland (Taurotragus oryx), 
Jackson's hartebeest (Alcelaphus buselaphus), dik-dik (Madoqua kirk,), klipspringer ( Oreotragus 
oreotragus), and waterbuck (Kobus defassa) were measured over 3 different years: July/Aug 
1998 (wet year), Aug 1999 (dry year) and July/Aug 2000 (drought year). Fecal egg counts 
increased between 1 and 3-fold from the wet year to the drought year in hartebeest, buffalo, pik
dik, Grant's gazelle and impala. Over the course of the drought year (Aug '99-July '00), hosts 
with low quality diets (grass/roughage feeders and one intermediate feeder) showed significant 
increases in egg counts which correlated to drought intensity. There was no relationship 
between fecal egg count and degree of dryness in the more selective feeders (browsers an9 3 
intermediate feeders). In addition, grazers and intermediate feeders were found to have higher 
overall parasite richness and prevalence than did concentrate selectors. These results suggest 
that among wild herbivores diet quality plays an important role in host resilience to nematode 
infection. and may also affect host resistance mechanisms. Diet is therefore an important factor 
to consider when assessing the potential vulnerability of wild herbivores to parasite induced 
disease under stressful environmental conditions. 
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An Outbreak of Salmonella dub/in in Free-living Chamois (Rupicapra rupicapra); 

Epidemiological Investigation using DNA-fingerprinting 
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Liesegang2, Rita Pragel 

1
Federal Veterinary Investigation Laboratory, Austria; 

2
National Reference Center for Salmonellae and other Enterics (NRC), Robert Koch-Institute, 

Germany 

For the first time an outbreak of Salmonellosis in chamois is reported. During summer 1998, 
eight chamois were found dead on a mountaine pasture in the Region Tyrol (Austria). Post 
mortem lesions were variable including epicardial and subpleural ecchymotic haemorrhages· 
and enteritic lesions of the intestine. Simultaneously, cattle which were grazed on the same 
pasture showed clinical signs of diarrhea and elevated body temperature. Salmonella enterica 
Serovar Dublin could be cultured microbiologically out of organ tissue from chamois and 
feaces from cattle. During further investigations S. Dublin was isolated out of a waterpond 
located on the pasture. 

Epidemiological relationship between S. Dublin-isolates from chamois, cattle and the 
waterpond were investigated by antimicrobial resistance analysis, plasmid profiling and pulsed
field gel electrophoresis (PFGE) with the restriction enzymes Xbal, Bini and Spel. All of the 
isolates involved had identical antibiotic resistance pattern, plasmid profile and PFGE-pattern. 
Characterization of the isolates revealed clonal identity. This suggests that the isolates are 
derived from one source. It is presumed, that the infection of the waterpond or the pasture by 
Salmonella carriers (cattle or chamois) must be the reason for this outbreak described. 
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Classical Swine Fever in Wild Boar in France. Results of a Serological Study of 
Gruntlings Captured in the Northern Vosges Mountain Range 
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4Agence franvaise de securite sanitaire des aliments (AFSSA), 94703 Maisons-Alfort,
France; 
5Ecole nationale veterinaire de Lyon, 69280 Marcy l'Etoile, France 

The epidemiological survey of an outbreak of Classical Swine Fever (CSF) which, since 
1992, has spread throughout the Northern part of the Vosges mountain range, was based 
upon virological and serological tests on dead or hunter-killed animals collected in the area of 
surveillance. 

The monitoring data presented by S. ROSSI et al. at the WDA 2001 Conference show that (i) 
virological prevalence had disappeared since the end of 1997, (ii) serological prevalence 
progressively diminished and is very low today, (iii) serosurveys of 6-to-12-month-old anim.als 
best evidence residual virus circulation, (iiii) and that very young animals are undoubtedly the 
main virus carriers. 

To complete the data on the hunter-killed animals, 253 very young wild boars were captured 
between May and July 1999, in three sites situated within the area of surveillance. In this 
sample, the youngest animals examined in May, were 1 to 2 months old. They possibly still 
had passively acquired maternal antibodies. The oldest ones that had been captured in late 
July, were 4 to 5 months old. 

Each animal was marked with a numbered ear tag and a blood sample was taken. All virus 
and anti-CSF antibody testing in the blood samples was performed at the French Agency for 
Food Safety (AFSSA) in Maisons-Alfort. 

65 marked animals were captured and a blood sample was collected twice at more than a 
one-month interval. 25 animals were tested one more time post mortem during the 
1999/2000 hunting season. A total of 343 virological and serological tests were made. 
All analyses gave negative data. Statistical interpretation of the data allows to confirm with 
a 5% margin of error that disease prevalence in the sample of examined very young wild 
boars was less than 2%. Previous studies by S. ROSSI who found that the virus is residually 
present in a few animal groups in the northern part of the area, have suggested that the CSF 
focus is not completely extinct. Nevertheless, the present study confirms the progressive 
natural disappearance of the French outbreak. 
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The African wild dog is one of the world's most endangered carnivores. Their numbers are 
dwindling rapidly due to habitat restriction, competition, persecution by man and disease. Until 
recently re-introduction of wild dogs to new or established conservation areas has often met 
with little success. Active genetic and disease management of small introduced populations is 
essential to avoid inbreeding and to ensure protection against infectious disease. This poster 
outlines an example of a management strategy to prevent rabies outbreaks in wild dogs. It was 
developed to ensure the long-term survival of free-ranging wild dog packs in isolated fencec;l 
reserves following outbreaks of rabies in a pack in Madikwe Game Reserve. 

In 1995, six wild dogs were introduced into Madikwe Game Reserve - a newly established 600 
km

2 
ecotourism-based reserve in the North West province of South Africa - as part of "Operation 

Phoenix". Captive-bred and wild caught dogs were combined in a boma to form a pack, and the 
group was released and successfully adapted to their new home, breeding in 1996 and 1997. 

A rabies outbreak in 1997 decimated the pack from 24 dogs to three. It is probable that the 
rabies was acquired from black-backed jackals, the principal host species for rabies in this area. 
The lessons learned from this outbreak were used in the re-introduction of two packs in 1998. 
All the dogs were vaccinated at least twice against rabies, using injectable vaccine administered 
by dart or by syringe during sedation. The new packs established independent home ranges 
and bred successfully. After breeding, a second rabies outbreak occurred in one of the two 
packs. Mortality in the unvaccinated pups was high. However, none of the vaccinated adults 
were affected. The strategy of vaccinating the wild dogs was therefore effective in protecting 
wild dogs against rabies. 

From the experience gained at Madikwe it is clear that to ensure long-term survival of small· 
introduced wild dog populations, active management, involving vaccination against disease, is 
necessary. It is important that research is conducted into the development of practical disease 
vaccination systems for free-ranging wild dog populations, one example being an oral bait 
vaccine against rabies. 
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Vesicular stomatitis, a disease of cattle, horses, and swine, is caused by either vesicular 
stomatitis virus New Jersey serotype (VSV-NJ) or vesicular stomatitis virus Indiana serotype 
which are related viruses in the genus Vesiculovirus, family Rhabdoviridae. Although 
recognized for at least 160 years, the epidemiology and pathogenesis of this disease remains 
undefined. Black flies have been suggested as a vector for VSV-NJ. In this study we infected 3 
to 4 week old female black flies with VSV-NJ via feeding of virus spiked ox blood or intrathoracic 
inoculation, and demonstrated the location of virus by immunohistochemistry. 

On PIO 7 and PIO 11, blood-fed flies had positive staining in the gut of 5/10 and 1/7 flies, 
respectively. lmmunostaining was focal involving groups of epithelial cells. Virus was not 
detected in salivary gland, brain, eye, or hemolymph. Saliva from these flies was negative for 
VSV-NJ on virus isolation. 

On PIO 8, flies inoculated intrathoracic had positive staining for VSV-NJ in the gut of 1/4 flies 
and in the salivary gland of 3/4 flies. Staining in the gut was very mild and focal, while salivary 
gland epithelium was diffusely stained. These flies also had extensive staining of the eye, brain, 
and hemolymph. Virus was recovered from the saliva of these flies. 

These preliminary findings suggest that VSV-NJ initially infects the gut in the natural situation, 
but that subsequent spread to the salivary gland may be blocked in older flies decreasing their 
ability to transmit the virus. The pattern of staining was different in intrathoracic inoculated flies. 
In these flies, salivary gland involvement was more likely, and extensive staining of eye, brain, 
and hemolymph suggested a more generalized infection which apparently circumvented the gut. 
We conclude that intrathoracic inoculation may be an inappropriate method of infection for 
determining vector competence, and that the age of the vector should be considered when 
conducting competency studies. 
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Infectious keratoconjunctivitis (IKC) is a contagious disease of wild and domestic ruminants, 
localized in the eyes and characterized by inflammation of the conjunctiva and cornea. 
Mycoplasma conjunctivae is the major, if not the only, cause of IKC in domestic sheep and in 
wild Caprinae species such as Alpine chamois (Rupicapra rupicapra rupicapra) and Alpine 
ibex ( Capra ibex ibex) in Switzerland. M. conjunctivae-infection is endemic and self
maintained in the swiss domestic sheep population. To control lKC in domestic and in wild 
Caprinae species, we evaluated efficacy of vaccines against Mycoplasma conjunctivae in 
sheep. Healthy, serologically negative lambs were vaccinated and infected 6-7- weeks post 
vaccination using cotton swabs containing M. conjunctivae from naturally infected lamb 
eyes. Vaccines were based on inactivated M. conjunctivae cells and on different adjuvants. 
Effects of vaccination pre and post experimental infection were evaluated by detection of lgG 
using an antibody ELISA, standardized clinical examination with semiquantitative scores for 
conjunctitvitis, keratitis and lacrymation. PCR was used to detect the infectious agent. 
Parenteral presentation of M. conjunctivae antigen gave systemic antibody responses, but 
humeral antibody titer showed marked differences between groups. Only partial efficacy. 
was observed after experimental infection. Therefore further experiments are necessary to 
improve M. conjunctivae-vaccines. 
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Amino Acid Content of Cell Cultures Infected with Cowdria ruminantium Propagated in a 
Protein-free Medium 
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The in vitro culture of Cowdria ruminantium, the causative agent of heartwater in domestic 
ruminants, was first achieved in 1985. Culture media were usually supplemented with serum and 
tryptose phosphate broth, both undefined components, contributing to great variability. Recently, 
we reported about the propagation of stocks of C. ruminantium in a protein-free culture medium 
referred to as SFMC-23, which is chemically fully defined. To clarify whether the amino acid 
composition in SFMC-23 is adequate for the in vitro propagation of Cowdria, the Welgevonden 
stock was propagated in SFMC-23 medium. After a three-day culture period, samples were 
taken from uninfected and infected bovine endothelial cell cultures. They were analysed for free 
amino acids by the Pico Tag reversed phase HPLC pre-column derivatisation method. A total of 
18 different amino acids were examined. 

A considerable decrease in concentration was observed with praline (29%) and glutamine 
(62%). Further dramatic changes were observed with amino acids, which accumulated in the 
culture medium: aspartic acid, serine, asparagine, tryptophane, glycine and alanine. The 
concentration of alanine increased by approximately 660%. The concentrations of all other 
amino acids analyzed remained within a 25% range, either increasing or decreasing. 

These results suggest that only glutamine may run short during in vitro cultivation. It seems 
more likely that accumulation of various amino acids may impact negatively on long term 
Cowdria propagation. 
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Michael Kock (1996) first introduced the term conservation medicine in reference to studying the 
ecological contexts of health. At the Center for Conservation Medicine (CCM) we have gone 
one step beyond this original definition, and have broadened the term to refer to the practice of 
achieving ecological health. Therefore, as practitioners of conservation medicine, our mission 
includes research, policy and outreach, and education and training. CCM at Tufts University 
School of Veterinary Medicine is a member of a consortium with the Center for Health and the 
Global Environment at Harvard, and Wildlife Trust. At Tufts CCM we strive to ensure that 
conservation medicine serves as a guiding principle in the efforts of our diverse faculty, as well 
as the central theme for our collaborative efforts. In this paper we report on some of our efforts 
to date, with an emphasis on work in Africa. 

Research is of utmost importance, as policy recommendations and educational initiatives must 
have sound research as their base. An example of research to impact policy is the CCM 
affiliated project, Great Ape Health and Conservation Program. In this project the effects of 
ecotourism on the behavioral ecology of Ugandan mountain gorillas are being assessed, as well 
as the effects of habituation and tourism on the health of western lowland gorillas in the Central 
African Republic. Methods include measurements of fecal cortisol levels as indicators of stress, 
and observations of behavior and ecology. Other faculty research initiatives include the Climate 
Forecasting for Agricultural Resources project in Burkina Faso, and the Yellowstone to Yukon 
ecosystem project in North America. An example of our policy level initiatives is our work with 
the Kenya Wildlife Service (KWS) in Meru. Meru National Park has received heavy poaching 
and grazing impacts over many years. As KWS begins work to restore Meru, CCM is putting in 
place a system of research and monitoring to document and guide the process. In addition, 
CCM will work with the surrounding communities to increase awareness and cooperation, 
especially in the northern wildlife dispersal area. Other policy initiatives include efforts to 
advocate for control of contaminants in the New England ecosystem through the monitoring of 
loons as a sentinel species, and an initiative to lessen rabies as a public health threat in Nepal 
through control of domestic and sylvatic reservoirs. Our educational initiatives have focused on 
increasing south-north cooperation. An example is the Envirovet field course, in which 
American and African students spend six weeks studying issues in conservation both in the 
United States and Kenya. In addition, CCM students conduct field research of their own 
throughout the world, and CCM has integrated conservation medicine into the core veterinary 
curriculum at Tufts. Because practicing ecological health is of such importance, we are in the 
process of linking our initiatives into regional approaches, while maintaining a focus on select 
endangered species such as the gorilla. Our regional foci currently include the East African 
savanna, West African Sudano-Sahel, North American intermountain west, New England, and 
peri-urban systems. 
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Posed by Rabies and Canine Distemper to the Ethiopian Wolf 
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Infectious disease constitutes a substantial threat to the viability of endangered 
species. Population viability analysis (PVA) can be a useful tool for directing 
conservation management when decisions must be made and information is absent 
or incomplete. Incorporating epidemiological dynamics explicitly into a PVA 
framework is technically challenging, however, here we make a first attempt to 
integrate formal stochastic models of the combined dynamics of rabies and canine 
distemper into an analysis of the population viability of the Ethiopian wolf ( Canis 
simensis), a critically endangered canid. In the absence of disease, populations in 
every-sized habitat patch were remarkably stable and persistent. When rabies virus 
was introduced, epidemics, arising from assumed sporadic dog-to-wolf transmission, 
caused extinction probabilities over 50 years to rise linearly with the force of infection 
from the dog reservoir and particularly steeply in smaller populations. Sensitivity 
analysis revealed that although the overall pattern of results was not altered 
fundamentally by small to moderate changes in disease transmission rates or the 
way in which interpack disease transmission was treated, results were sensitive to 
the process of female-recruitment to male-only packs. Completely protecting wolf 
populations from rabies through vaccination is likely to be impracticable, but the 
model suggested that, direct vaccination of as few as 20-40% of wolves against 
rabies might be sufficient to eliminate the largest epidemics and therefore protect 
populations from the very low densities which made recovery unlikely. Additional 
simulations suggested that the affect of periodic epidemics of canine distemper virus 
on wolf population persistence was likely to be very slight, even when modelled 
together with rabies. From a management perspective, our results suggest that 
conservation action to protect even the smallest populations of Ethiopian wolves from 
rabies, is both worthwhile and urgent. 

228 



International Joint Conference - Society for Tropical Veterinary Medicine and The Wildlife Disease Association 2001 

POSTER15 

A Baclight Based Quantitative and Viability Assay for Ehrlichia canis in in Vitro 
CUitures 

Chang-Hyun Kim, /bulaimu Kakoma, Michael Levy 

University of Illinois and North Carolina State University, USA 

The lack of a quantitative method for ehrlichial organisms is a major constraint in 
developing kinetic studies of invasion and infectivity of Ehrlichia and other rickettssial 
species. The reported Experiments were motivated by these constraints. 
Ehrlichia species are obligate intracellular, pleomorphic Gram negative cocci or 
coccobacilli measuring 0.5 to 1.5 micrometer. In the advanced replication phase 
Ehrlichia canis (E. canis) tends to form morulae which are comprised of numerous 
infectious units. Neisseria species are also Gram negative intracellular cocci or 
coccobacilli. These intracellular organisms are thus remarkably similar in size and 
obligate intracellular characteristic. Baclight (BL) is a reliable staining method to 
distinguish between Gram negative and Gram positive organisms and quantify their 
viability. Both Neisseria and Ehrlichia species stain well with BL. We postulated that BL 
may be a useful tool in assaying the staining characteristics and viability of E. canis. 
Since N. canis is obtainable in a homogeneous unicellular suspension and is quantifiable 
on the basis of colony-forming units (CFU/ML), N. canis was used as a reference 
standard. A fluorimetric method was calibrated using N. canis labeled with BL to 
generate a standard curve. Parallel labeling of E. canis organisms was also achieved. 
From serial dilutions of BL-stained E. canis suspension, concentrations of E. canis cfu
equivalents were interpolated from the N. canis standard curve. 
The data demonstrated a direct correlation between the numbers of organisms and 
fluorescence intensity (R2=0.9962). These findings are discussed in relation to their 
potential applicability to the delineation of invasion and replication kinetics of E. canis 
under in vitro conditions using extracellular viable E. canis. 
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A 15kb clone (WL2EL 1) was selected from the LambdaGEM-11 Cowdria ruminantium 
Welgevonden library using the polymorphic fragment 28G (Garde! Cowdria isolate). The 
complete sequence of WL2EL 1 was obtained by sequencing pUC and M13 subclones 
containing nebulized fragments of the insert amplified by long template PCR. This 14950 bp 
clone with a GC content of 28.5% contains eight open reading frames (ORFs) larger than 100 
amino acids. Four of the ORFs have homologies with existing genes: ABC-transporter ATP
binding protein (Bacillus halodurans) , hypothetical protein ( Wolbachia), hypothetical protein 
RP490 (Rickettsia prowazekil) and biotin-protein ligase (birA) RP533 (Rickettsia prowazekit). 
The other ORFs have no homologues. One of these contains the Welgevonden homologue of 
the polymorphic fragment 28G; this ORF was designated Cowdria polymorphic gene 1 (cpg1 ). 

The cpg1 ORF was cloned into pCMViUB, a genetic vaccine vector. Three groups of C57BU6J 
mice were immunized with incrementally increasing amounts of pCMViUB/cpg1 by 
intramuscular injection and gene gun inoculation. Although all of the immunized mice died, 
there was a trend for mice that received larger amounts of pCMVfUB/cpg1 DNA to survive for 
longer. A Cowdria protein band of the size expected for CPG1 was detected in one out of thirty 
mice immunized with pCMViUB/cpg1 using a low serum dilution (1 :40). This indicates that 
CPG1 is expressed in bovine endothelial cell culture and that low-affinity antibodies against 
CPG1 are probably present in low levels in the mice sera. The construct presumably targets 
CPG1 to the proteasome by ubiquitin conjugation, which theoretically favours a cellular immune 
response. pCMViUB/cpg1 is currently being evaluated for its ability to protect sheep against 
lethal Cowdria challenge and these results will also be presented. 
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The aim of this investigation was to develop a practical method for treating bovine semen that 
would deter the transmission of a variety of pathogenic agents, including B. abortus. 
In a preliminary study, semen samples collected from 6 B. taurus and 6 B. gaurus bulls were 
processed by initial dilution (1 :1 O) in TL Hepes Solution (Bio Whittaker) containing an antibiotic 
cocktail (tylosin, gentamycin, spectinomycin and lincomycin; Minitube) and incubated at 38°C for 2 
h followed by centrifugation for 1 o min at 500 x g. The sperm pellet was resuspended in 0.5 ml 
medium then layered on top of a Percell density gradient: 90% (1 ml below) and 45% (1 ml · 
containing 0.125% trypsin-EDT A above) and centrifuged for 30 min at 700 x g (this trypsin-Percoll 
mixture effectively dissociated confluent BRL cell monolayers within 6 min of exposure before and 
after centrifugation with semen). The resultant sperm pellets did not differ from controls (washing 
using no antibiotics in the medium nor trypsin in the Percell gradient) in overall sperm motility and 
acrosomal integrity (P>0.05; chi-square). 
In the next study, semen was collected by electroejaculation from 6 S. caffer_bulls, serologically 
negative for brucellosis, on a game farm in South Africa. Aliquots were removed as 1) negative 
controls, while the remaining samples were inoculated with B. abortus at 1 O 3•

4/ml (markedly
higher than physiological) from an isolate originally recovered from an infected buffalo. These 
samples were then aliquoted into: 2) raw positive controls; then as described above: 3) semen 
processed by dilution and incubation in TL Hepes Solution containing no antibiotics then Percell 
density gradient centrifugation without trypsin (WASHED); and 4) dilution and incubation in 
medium containing the antibiotic cocktail and trypsin-EDTA in the 45% Percell layer (TREATED). 
Aliquots of the raw controls and sperm pellets after medium and Percell treatments were plated 
onto bovine blood tryptose agar and cultured for up to 6 d at 37°C in 7% C02. As a result, all raw 
samples were negative, all raw B. abortus-inoculated samples were positive, all WASHED 
inoculated samples were also positive, yet all of the TREATED inoculated samples were negative 
for bacterial growth. 
In the final study, semen was collected by electroejaculation from 14 S. caffer bulls at Kruger 
National Park, and one was later found to show a strong positive serologically for brucellosis. 
Raw, WASHED and TREATED samples were submitted for culture; all samples were negative for 
B. abortus, indicating that the antibody titers were not necessarily diagnostic of brucellosis or, if 
present, the microorganism would not be transmitted sexually.
In conclusion, this investigation reports a novel, practical technique for treating bovine semen for
specific diseases such as brucellosis, without compromising sperm viability.
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cajennense Ticks (Acari: ixodidae) 

Luciana S. Mukai, A. Castro Netto, M.P.J. Szabo, G.H. Bechara 

Universidade Estadual Paulista, Jaboticabal, SP, Brasil 

It is well known that hosts develop resistance to ticks after repeated infestations. However, 
this seems do not occur in some original tick-host associations, e.g. dog-Rhipicephalus 
sanguineus, the natural parasite of the dog. Results of this laboratory in the last decade 
showed that, contrarily to guinea pigs (GP) and hamsters, dogs do not develop resistance 
to R. sanguineus ticks even after repeated infestations. In addition, unfed adult extract of 
this tick species induced an immediate-type hypersensitivity in both dogs and GP and a 
strong delayed-type reaction in GP only. The Amblyomma cajennense tick is widely 
distributed in South America; its immature stages are not host specific and can parasitize 
dogs. It is described as the main vector of the spotted fever agent, Rickettsia rickettsii in 
Latin America. The purpose of this work was to study the type of cutaneous 
hypersensitivity to unfed nymphal extract-UNE of A. cajennense in dogs. 

Controlled Infestations- A group of four dogs was infested three times with 80 nymphs of 
A. cajennense at 30 days interval between infestations. Ticks were released on the shaved
back of each host inside a feeding chamber glued in the host skin. Skin Test- It was
performed 15 days after the last infestation in the preinfested dogs. A group of four non
infested dogs was used as control. UNE was injected intradermally in the left ear of dogs

(25µg in 0.1 ml of PBS) and PBS only into the right ear. Reactions were evaluated by
measuring the skin thickness at several times (1 O min, 1, 2, 6, 18, 24, 48 and 96 h) post
UNE inoculation. The thickness of ears was measured three times at each interval with a

Mitutoyo® device and the results were expressed as mean percentual changes in the ear
thickness in relation to pre-inoculation values and statistically analysed by ANOV A.

Dogs developed a strong immediate reaction whereby a 40% increase in ear thickness 
was observed between 1 and 2 h post-UNE. A second and delayed peak in skin reaction 
was not observed. The control animals did not develop any significant reaction to the 
extract and PBS induced only mild reactions in the right ear of most the animals. The 
correlation between the absence of a strong delayed type reaction to nymphal extract and 
the lack of resistance of dogs to nymphs of A. cajennense as showed elsewhere is 
discussed. 

Financial support: FAPESP and CNPq 
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Ticks have long been regarded as constraints to human and that of domestic animals. The 
Amblyomma cajennense tick is widely distributed in South America, its immature stages 
are not host specific and can parasitize dogs. It is described as the main vector of the 
spotted fever agent, Rickettsia rickettsii in Latin America and is associated with horses and 
capybaras. Results of this laboratory in the last decade showed that, contrarily to guinea 
pigs and hamsters, dogs do not develop resistance to Rhipicephalus sanguineus ticks. 
The purpose of this work was to study the possible acquisition of immunity in domestic 
dogs to nymphs of A. cajennense by determining the tick alimentary performance after 
successive and controlled infestations. 

A group of five dogs was infested three times with 80 nymphs of A. cajennense at 30 days 
interval between infestations. Ticks were released on the shaved back of the hosts into a 
feeding chamber glued in the dog skin. Engorged nymphs were collected after detachment 
and weighted in each infestation. Results were expressed as mean ± standard deviation 
and statistically analysed via ANOVA. 

Dogs showed a light to moderate inflammatory reaction in the nymph feeding sites only. 
The mean engorged weight of nymphs was not significantly different among the three 
infestations, diminishing circa de 10% in the second infestation in relation to the first one 
(control). The percentage of nymph recovering was very close in all infestations, 77.6%, 
66.4% and 69.4% in the 1 si, 2nd and 3 rd infestation, respectively. It is concluded that 
domestic dogs do not develop resistance against nymphs of A. cajennense ticks. 

Financial support: FAPESP and CNPq 
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Anthrax (Bacillus anthracis) is endemic to bison herds in northern Canada and has resulted in 
sporadic epizootic outbreaks. Over the past 38 years, a minimum of 1491 bison have died over 
1 O separate outbreaks. The first documented outbreak occurred in the Hook Lake region of the 
Northwest Territories (NT) during the summer of 1962; the most recent occurred in summer 
2000 along the Peace River in Wood Buffalo National Park (WBNP). During the initial outbreak 
in 1962, early response efforts focused on carcass detection, treatment with lime and burial. 
Between 1965 and 1977 large-scale anthrax vaccinations were also conducted on bison in the 
Hook Lake area and WBNP but were discontinued because of public concern over bison 
mortalities during round-ups, increasing costs, and questions on program ineffectiveness. In 
1964, 1965, and 1971, bison were also depopulated in an attempt to establish buffer zones and 
contain outbreaks. Since the 1990s, detailed response protocols for dealing with anthrax 
outbreaks have been outlined in Anthrax Emergency Response Plans (AERP) drafted by the 
two agencies with management responsibility for northern bison populations. The difficulty in 
responding to anthrax in remote environs is that the timing of outbreaks is unpredictable and the 
response requires considerable expenditure of resources (funds and staff) within a narrow time 
window. Response efforts are also limited by knowledge gaps in anthrax epidemiology in 
northern bison, and the continued use of longstanding disposal techniques that have not been 
critically evaluated. Therefore the purpose of AERPs is to provide a pre-planned logistic 
framework for responding effectively to an outbreak. In this paper, we summarize the main 
components and objectives of an AERP. We also outline the necessity of standardized data and 
sample collection to enable a critical evaluation of issues such as carcass treatment and 
disposal techniques, managing the risk of staff exposure during carcass disposal, and the role 
of biting insects (tabanids) and scavengers (foxes, ravens) in transmission of anthrax during 
outbreaks. We argue that the infrequency & unpredictability of anthrax outbreaks requires a·n 
adaptive, inter-agency, science-based approach to maximize our research opportunities for 
testing relevant hypotheses whether they be related to ecological aspects of the disease or 
technical methodology. 
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Ultrastructural Features of Erythrocytes and Endothelium in Canine Babesiosis 

Anne Pardini, N.P.J. Kriek 

University of Pretoria, Gauteng, South Africa 

In cerebral babesiosis of cattle, and falciparum malaria in man, structural alterations in the 
morphology of erythrocyte membranes occur in parasitised cells. These structural alterations 
are distinctive for the particular disease in the respective hosts. Preliminary attempts to identify 
equivalent structural changes on the plasmalemma of erythrocytes in canine babesiosis 
(Babesia canis) were disappointing, however, in some cases margination of parasitised 
erythrocytes is discernable histologically suggesting that sequestration does occur in this 
disease. 

Cerebral tissue from five cases of canine babesiosis selected on the basis of suggestive 
histopathology, was processed for electron microscopy from formalin-fixed, paraffin-wax 
embedded samples. Two additional cases were sampled directly following euthanasia and 
cerebral tissue was immersion-fixed in glutaraldehyde. Samples were examined under a Phillips 
CM1 O transmission electron microscope. 

Erythrocyte membranes were observed to lie in close apposition to endothelial cells, with 
electron-dense foci of apparent adhesion. The foci appeared lamellated in some instances, 
amorphous in others and there was considerable variation in the size of the contact points. 
Reversible and irreversible changes were observed in endothelial cells. 

The electron-dense foci between erythrocytes and endothelial cells suggest a possible 
mechanism for adhesive contact between these cells during B. canis infection in dogs. The 
morphological features of these sites of contact are distinct from those described for other 
haemoprotozoan infections known to cause sequestration of parasitised erythrocytes. 

235 



International Joint Conference - Society for Tropical Veterinary Medi61fle and The Wildlife Disease Association 2001 

POSTER 23 

Rabies Vaccine in Captive Capuchin Monkeys ( Cebus ape/la). Evaluation of Immune 
Response after Vaccination with Inactivated Suckling Mouse Brain Rabies Vaccine 
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Twenty-seven capuchin monkeys (Cebus ape/la) were intramuscularly immunized with 
inactivated suckling mouse brain rabies vaccine (SMBV) employed in a brazilian national 
campaigns for animal rabies prevention in dogs and cats. The animals were kept in captivity 
from June, 1995 to June, 1997. They were divided into 3 experimental groups of 8-1 O animals 
each and vaccinated with 1.0 ml according to the following scheme: group I, with 3 doses in a 
day 0, 30, 60; group II, with 2 doses in a day 0, 30 and a booster dose at the 21 oth day; and, 
group Ill; with a single dose in a day O and a booster dose at the 210th day. All animals were 
given the annual re-vaccination at the 365th day. Sera samples were obtained at the o th, 30th, 
60th, goth, 1 soth, 21 o th, 24ot\ 300th, 365th, 395th, 545th and ?30th days and kept stored at -20QC. 
The virus neutralizing antibodies dosage were measured through simplified inhibition 
fluorescent test. 

The following results were observed: animals belonging to group I had a longer humoral 
immune response (122.3 +/- 32.6 days) than the ones belonging either to group II or group Ill 
(p<0.05 t test) after initial vaccination; animals of group I presented longer humoral immune 
response (183.6 +/- 120.6 days) than the ones of the group II (p<0.05 t test) after the annual re
vaccination at the 365th day. 

The SMBV induced a humeral immune response in capuchin monkeys after vaccination and re
vaccination in respectively 81.4% and 76.0% of the animals, producing neutralizing antibodi.es 
equal to or higher than 0.5 IU/ml; however, they were short lived and therefore were not 
appropriate as an immunogen to be used routinely in the vaccination of these animals, which 
are hard to keep in captivity. 
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Genetic Immunisation with Cowdria GroEL and GroES Homologues 

Alri Pretorius, F. van Strijp, K.A. Brayton, N. E. Collins, B.A. Allsopp 

Onderstepoort Veterinary Institute, Pretoria, South Africa 

The chaperonin GroEL is a 60 kDa heat shock protein that, together with its co-chaperonin 
GroES, assists in protein processing and assembly. Cowdria GroEL and GroES genes 
were amplified from Cowdria ruminantium Welgevonden genomic DNA, and cloned into 
genetic vaccine and Salmonella expression vectors. These constructs were used to 
inoculate Balb/c and C57BU6J mice. 

None of the mice inoculated with the GroEL genetic vaccine survived a lethal Cowdria 
challenge, whereas 1 O % of Balb/c mice survived challenge when inoculated with a genetic 
vaccine containing the GroES gene. In two separate trials 30 % C57BU6J and 10 % of the 
Balb/c mice inoculated with a GroEL Salmonella expression vector survived. For mice 
inoculated with Salmonella expressing GroES, O % of the Balb/c mice survived the first trial 
while 30 % survived the second trial. A 30 % survival rate was observed in C57BU6J mice 
inoculated with Salmonella expressing GroES in the two trials. Protein expression was 
confirmed with sera from immunised mice on a Cowdria specific immunoblot. Lymphocyte 
proliferation assays were performed on non-challenged mice inoculated with Salmonella 
clones. Immunological memory was observed in some of the Balb/c and C57BU6 mice that 
seemed to correlate with the observed survival rate. 

Cowdria GroEL and GroES homologues do not seem to confer protection to a lethal C. 
ruminantium challenge in a murine model. In future, these gene constructs will also be 
tested in sheep. 
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Sequence Analysis of Three Cowdria ruminantium Lambda GEM11 Clones 

Alri Pretorius, N.E. Collins, H.C. Steyn, B.A. Allsopp 

Onderstepoort Veterinary Institute, Pretoria, South Africa 

Three Lambda GEM11 clones were isolated from a large insert Cowdria ruminant/um 
Welgevonden library. Two of the clones were identified by screening the library with a 
-100 kbp Kspl C. ruminant/um Welgevonden fragment. The third clone was identified by
screening a number of randomly picked clones with C. ruminant/um Welgevonden genomic
DNA.
For each of the clones, phage DNA was isolated and the insert was amplified using long
template PCR. The amplified insert DNA was nebulised, size selected and subcloned into
pMOSB/ue blunt ended cloning vector for sequencing.
The first clone, WL2AP1, is approximately 13.7 kbp in length and has a GC content of 27
%. Most of the identified ORFs showed homology with housekeeping genes, including
inosine-5'-monophosphate dehydrogenase, malonyl CoA-transacylase, pyruvate
dehydrogenase, thymidylate kinase and a 50S ribosomal RNA protein. One of the ORFs
showed homology to a transport protein and the remaining ORFs are homologous to
hypothetical proteins of other bacteria or have no homology with genes in the public
databases.
The sequence of WL2NEC1 is 12.3 kbp in length with a GC content of 25.3%. Seven
ORFs were identified, three of which have homologies with existing genes. One is similar
to a hypothetical protein of Ricketts/a prowazekii, the second has high homology with
transcription-repair coupling factors of various bacteria and the third is a ribonuclease H.
WL2HCS 1 has an insert size of approximately 13 kbp. From 90 clones that have been
sequenced so far, four contigs, with a combined length of 11,424 kbp, have been
assembled. The total GC content of the contigs is 26.8 %. So far eleven ORFs have been
identified. Four of the ORFs are homologous to biotin- and
phosphoribosylformylglycinamidine synthase, a 6-hydroxymethyl-7 ,8-dihyd ropterin
pyrophosphokinase and a GlpX protein. The remaining ORFs have no homologues. The
full length sequence will be presented.
Long repeats (100-200 kbp) have been identified in all three sequences. Such repeats
have been found in the genome sequences of other bacteria including Mycoplasma and
Mycobacterium tuberculosis, and may play a role in the induction of antigenic variation.
Along with a 20 kbp sequence of a clone from the C. ruminant/um cosmid library, these
sequences are the first large sequences to be yielded by the C. ruminant/um genome
sequencing project. The sequences of these clones have already been used to determine
the codon usage of C. ruminant/um. Selected ORFs from these clones will be subcloned
into a genetic expression vector and tested in sheep for their ability to induce protective
immunity to lethal C. ruminant/um challenge.
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Temperature Stability of a SDS Treated Babesia caballi Antigen Dried on Plates for use in a 
cELISA 
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1nstitut Agronomique et Veterinaire Hassan II, Departement de Parasitologie et Maladies 

Parasitaires, Rabat-Maroc; 
2
Animal Disease Research Unit, USDA-ARS, Pullman, Washington, USA 

A recombinant rhoptry associated protein of Babesia caballi was used in formatting a competitive 
ELISA. We previously demonstrated that SDS stabilizes the antigen for use in tropical environments 
under ambient laboratory conditions. In this study, we evaluated the long term stability of dried 
antigen over a range of temperatures including 4

°
, 22

°
, 37

° 
and 50° C. The antigen was stable for at 

least three months with minimal loss of activity. In addition, three-month old antigen retained the 
ability to detect positive sera with no significant difference in percent inhibition compared to freshly 
prepared antigen. Titration of a control positive antiserum was similar with the dried antigen at each 
temperature and over the three-month period. 
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Intestinal Parasites of the Research Group of Mountain Gorillas in Bwindi Impenetrable 
National Park, Uganda: Preliminary Results 

Jessica M. Rothman, Dwight D. Bowman and Alice N. Pell 

Cornell University, Ithaca, New York, USA 

Mountain gorillas ( Gorilla gorilla beringe1) are critically endangered with approximately 620 
individuals remaining in two island populations, the Virunga Volcano Region (bordering 
Rwanda, Democratic Republic of Congo and Uganda) and Bwindi Impenetrable Forest 
(Uganda). The objective of this study was to determine the prevalence and intensity of intestinal 
parasites in a single group of mountain gorillas over a 7- week period during the dry season. 
From June 2000 to August 2000, 73 fecal samples (<12 hours old) were collected from night 
nests constructed by the research habituated Kyaguriro group of mountain gorillas (N=14) in 
Bwindi Impenetrable National Park, Uganda. The age-sex class of the nest builder was 
identified by the measurement of the fecal diameter and the placement of the nest. At the time 
of the study, the research group contained one silverback, two blackbacks, five females, three 
juveniles and three infants. The color and consistency of the fecal matter was described. Fecal 
material was weighed, placed in 10% formalin and transported for examination to the 
Department of Microbiology & Immunology, College of Veterinary Medicine, Cornell University. 
A concentrate of each fecal sample was made using the formalin/ ethyl-acetate centrifugal 
sedimentation method. All fecal samples were examined microscopically for parasitic larvae, 
cysts and eggs. When present, parasite stages were identified, counted, measured and 
photographed. Strongylid eggs were found in 35% of the samples with a mean number of 640 
eggs per gram of feces in positive samples collected repeatedly from members of the group. 
Probstymaria sp. larvae were found in 12% of the samples, with a mean number of 75 larvae 
per gram of feces in positive samples. Two parasitic nematode larvae remain to be identified. 
Strongylid egg prevalence varied significantly over the 7- week course of the study (P < 0.01) 
but not between age-sex classes (P=0.96). No cestode or trematode eggs were found. 
Additional examination techniques will be used to further examine the fecal material specifically 
for protozoan cysts. An increasing threat to this group of gorillas is the presence of local field 
assistants and researchers. We found no evidence of human parasites in the fecal samples 
from this gorilla group. 

We thank the Uganda Wildlife Authority, Uganda Council for Science and Technology and 
Institute of Tropical Forest Conservation for their permission to conduct this study and logistical 
support. The Mario Einaudi Foundation at Cornell University provided financial support. 
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Cattle Tick-Borne Disease Seroprevalence in Morocco 
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Ticks and tick-borne diseases are a serious concern to cattle producers in Morocco. 
An epidemiological survey with regard to age, sex, breed and farm management type 
was carried out between 1995-1999 in 19 different locations representing all 
bioclimatic conditions present in Morocco. Five pathogens were identified in cattle: 
Theileria annulata, Babesia bigemina, B. bovis, B. divergens and A. marginalae. 
Using an indirect immunofluorescence assay, the overall seroprevalence of B. 
bigemina was (8.1 %) and of B. bovis was (15.4%). Serologic evidence of B. bigemina 
and B. bovis co-infection was estimated to be 1.5%. The seroprevalence of T.

annulata reached 41 % in certain localities. Using a competitive-ELISA, the 
seroprevalence of A. margina/ae varied from Oto 8%. Eight tick species were 
identified infesting cattle with Boophilus annulatus having a significant positive 
correlation for animals seropositive for B. bovis, B. bigemina and A. marginale. 
Temperature stability of an SDS treated Babesia caballi antigen dried on plates for 
use in a cELISA 
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Detection and Identification of Piroplasms in Carrier Cattle in Menorca by a 
PCR-based Reverse Line Blot Hybridization Assay 
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Piroplasmoses are tick-borne protozoa! diseases affecting domestic and wild animals. The 
causative agents, Thei/eria and 8abesia are distributed world-wide and are a serious 
constraint for animal health and production. Some species (8. divergens, 8. microti) are also 
involved in zoonoses. Classical identification methods are not always reliable and molecular 
techniques have been developed to detect and identify the piroplams species. Despite the 
usefulness of PCR techniques developed for the detection of separate species, a universal 
test to simultaneously detect and differentiate all protozoan parasites that could be present in 
the blood of carrier cattle is now available as PCR-based reverse line blot hybridization 
(RLB) assay. 

In this study PCR analysis was performed with DNA isolated from blood samples obtained 
from 133 cattle exposed to ticks in field conditions in Menorca (Balearic Islands, Spain) in 
three different seasons. The PCR- hybridization assay employed one set of primers for 
specific amplification of the rRNA gene V4 hypervariable regions of all Theileria and 8abesia 
species which were amplified and labelled by PCR. PCR products were then hybridized to a 
membrane onto which the species-specific oligonucleotides were covalently linked. The 
oligonucleotides used were those for T. annulata, T. buffeli, T. taurotragi, T. velifera, 8. 
bigemina, 8. bovis, 8. divergens and 8. major. The RLB technique allowed the simultaneous 
identification of T. annulata, T. buffeli, 8. bigemina and 8. bovis, as the piroplasms presen_t in 
cattle in Menorca. Of the 133 animals, only 4 were not infected by any of the studied 
parasites, while 119 were infected with T. buffeli (89.5%), 82 with T. annulata (61.6%), 8 with 
8. bigemina (6.0%) and 4 with 8. bovis (3%). Seventy-three animals (54.9%) were
simultaneously infected with T. annulata and T. buffeli, 46 (34.6%) were only infected with T.
buffeli and, 9 (6.8%) were infected only with T. annulata. Five animals were not infected by
any Theileria species. The animals infected by 8. bigemina were simultaneously infected by
at least one species of Theileria, while only 1 animal infected with 8. bovis was not infected
by any other species. There were not statistically significant differences among the studied
periods.

In conclusion, the results indicate an endemic situation of piroplasm infection in cattle in 
Menorca, being especially important the presence of T. annulata. The RLB assay showed a 
high sensitivity and allowed the simultaneous detection and identification of all known 
Theileria and 8abesia species of importance in bovine. 
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Dog Mononuclear Cells at Feeding Sites of the Tick Rhipicephalus sanguineus (Acari: 
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The tick R. sanguineus, a common ectoparasite and probably the most prevalent ixodid 
species, is the natural parasite of the dog. Dogs seem unable to acquire resistance against 
this tick species while guinea pigs demonstrate a very strong resistance following a primary 
infestation. A strong immunomodulatory action of the tick on dog's skin reaction to parasitism 
is assumed. The inflammatory reaction at the R. sanguineus tick feeding site on dogs is 
characterised by an overwhelming influx of neutrophils during primary and after repeated 
exposure but mast cells and mononuclear leukocytes are also present. Characterisation of 
mononuclear cells at tick attachment sites is needed for the comprehension of tick 
interference on dog's immune system. For this purpose biopsies from R. sanguineus tick 
feeding sites on dogs during primary or tertiary infestation were submitted to 
immunohistochemical characterisation of T lymphocytes (CD3) and lgG and lgE markers 
using the ABC imunoperoxidase technique. Results indicated that at R. sanguineus tick 
attachment site on dogs neutrophils predominate both in naive and sensitised animals 
(approximately 5800 cells/mm2). Mononuclear cells were found in much smaller quantities 
(approximately 570 cells/mm2

} and from these CD3, lgG and lgE positive cells represented 
only 13%, 6% and 8%, respectively. On the other hand more numerous groups of peroxidase 
stained cells could be seen at the periphery of the lesion. Many of the lgE positive cells had 
morphologic features of mast cells and immunohistochemical staining was restricted to 
citoplasmatic membrane. These results suggest T lymphocytes and lgG and lgE producing 
cells are not attracted to R. sanguineus tick feeding sites on dogs or alternatively that their 
migration might be blocked and so they remain at the periphery of lesion. Staining of mast 
cells indicate an homocytotropic coating of lgE which may or not be tick specific. 

Financial support: FAPESP and CNPq 
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Porcine circovirus Type 2; An Emerging Virus of Pigs 

Seamus Kennedy 1, Gordon Allan 1 , Deborah Moffett1 , Francis McNeil/y1, Brian Meehan2
, 

Irene McNair2, John Ellis3
, Steven Krakowka4 

1Veterinary Sciences Division, Department of Agriculture and Rural Development, Belfast, 
Northern Ireland; 
2Department of Veterinary Sciences, Queen's University of Belfast, Belfast, Northern Ireland; 
3Department of Veterinary Microbiology, Western College of Veterinary Medicine,
Saskatoon, Saskatchewan, Canada; 
4Department of Veterinary Biosciences, College of Veterinary Medicine, The Ohio State
University, Colombus, Ohio, USA 

Post-weaning multisystemic wasting syndrome (PMWS) has emerged in recent years as a 
significant economic and animal welfare problem of pig production in several countries in 
North America, Europe and Asia. Clinical signs include illthrift, jaundice, pneumonia, 
enlarged superficial lymph nodes and occasionally skin lesions. Gross post-mortem lesions 
include generalised lymphadenopathy, pneumonia, hepatitis, nephritis and thymic atrophy. 
Granulomatous inflammation in a wide range of lymphoid and non-lymphoid tissues is a 
characteristic histopathological change, together with interstitial nephritis, periportal hepatitis 
and hepatocytic necrosis, vasculitis and lymphocytic depletion in lymphoid tissues. 
Characteristic amphophilic cytoplasmic and nuclear inclusions occur in lymphoid tissues and 
occasionally in non-lymphoid tissues. These lesions are closely associated with antigen and 
nucleic acid of a novel virus, termed porcine circovirus type 2 (PCV2), Infections with other 
agents, including porcine parvovirus (PPV) and porcine respiratory and reproductive 
syndrome (PRRS) viruses, have been inconsistently identified in affected pigs. 

Recent surveys have shown that up to 100% of farms and pigs tested in several regions of 
Europe, USA, and Canada are seropositive for PCV2. Sequence analysis indicates that all 
isolates of PCV2 so far examined share >96% nucleotide identity and, as a group, have 
<80% identity with the original noncytopathic cell culture isolate of porcine circovirus. 

To determine if PCV2 was the cause of PMWS, we investigated the pathogenicity of PCV2 
in pigs ranging from a few days to a few months of age. We also carried out dual infections 
of pigs with PCV2 and PPV or PRRS viruses in order to investigate the possible roles of the 
latter viruses in this syndrome." Most pigs infected with PCV2 alone remained clinically 
normal alth.ough a small number developed severe disease. Most pigs dually infected with 
PCV2 and PPV developed moderate to severe disease. Co-infection with PRRS also 
potentiated the effects of PCV2 infection, although to a lesser extent than PPV. Macroscopic 
and microscopic lesions in pigs experimentally infected with PCV2 were similar to those of 
PMWS. Our results indicate that PCV2 is pathogenic for pigs and that co-infection with PPV 
or PRRS greatly increases the severity of the induced lesions. Further work is required to 
determine if similar synergism exists between PCV2 and other infectious agents, and to 
evaluate the role of PCV2 in the pathogenesis of other conditions of pigs including porcine 
dermatitis and nephropathy syndrome and congenital tremor. Studies are also required to 
determine if PCV2 or analogous viruses exist in other animal species. 
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Wildlife as Reservoirs for Tick-borne Diseases. An Expanding Problem? 

A. Alan Kocan

Oklahoma State University, Stillwater, OK, USA 

During the past 100 years, new tick-borne diseases in the United States have been 
recognized at a rate of about one per decade. However, during the last 20 years, this 
rate has increased exponentially. In each instance, free-ranging mammals have 
proven to play a significant role in maintaining tick-borne disease agents in nature. 
Recent changes in wildlife demographics appear to be a significant part of the "newly 
emerging" disease problems that are being recognized today. In addition to apparent 
changes in wild animal distribution and numbers, changes in human activity has 
resulted in ecological and environmental changes which also appear to play a role in 
enhancing transmission of these disease agents. Specific examples of disease 
agents that utilize wild carnivores, ungulates and rodents will be presented. 
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Foot-and-Mouth Disease: Providing Information on the Costs and Consequences of 
Different Management Techniques 

Suzanne I. Boardman; Debra Bourne 

Wildlife Information Network, The Royal Veterinary College, Royal College Street, London, 
United Kingdom 

In February 2001 the first case of Foot-and-Mouth Disease (FMD) in mainland United 
Kingdom since 1968 was diagnosed in a domestic pig at a slaughterhouse in Essex. By the 
time of diagnosis, the disease had spread widely and thousands of animals, many in transit 
to other establishments, had been exposed. A "Stamping out" policy, without vaccination, 
was implemented due to the OIE export market restrictions associated with a vaccination 
programme. 3,4 72,000 animals have been slaughtered (to July 6, 2001) and 8,539 premises 
have been slaughtered out. 

The choice of "stamping out" policy without vaccination, associated with widespread 
slaughter has been extremely controversial, locally and internationally. Emotions have run 
high within all circles - from the local village pub to the corridors of Parliament. Some people 
are fervently anti-vaccination, others pro-vaccination. Unfortunately, the hall-mark has been 
the broad lack of access to scientific knowledge on which to base arguments. 

FMD is an increasing problem internationally, affecting a wide variety of domestic and wild 
animal species and causing grave general concern. In response to a series of information 
requests, the Wildlife Information Network prepared a WILDPro Module on "Managing Foot
and-Mouth Disease". Farmers, vets and other decision-makers were widely consulted as to 
their "Frequently Asked Questions" and the structure of the module was based around end
user needs worldwide. Main areas of concern were carrier animals, financial and disease 
control implications of vaccination, deer and other wild animal populations (including zoos), 
and the effectiveness of biosecurity measures. 

The WILDPro "Managing Foot-and-Mouth Disease" Website (www.wildlifeinformation.org) 
and CD-ROMs provide information on the investigation, epidemiology and control of FMD. 
The impact of different management policies on groups of people, animals and habitats 
affected by the disease and the control measures used is discussed. Critical stages 
associated with FMD management are outlined and the lessons-learned in the 1967-68 UK 
outbreak and the 2001 outbreak incorporated. Funding was provided jointly by the Wildlife 
Information Network and Merial Animal Health Ltd, with support from Great North Eastern 
Railway and the National Wildlife Health Center (USGS, USA). Assistance in distribution was 
provided by the Veterinary Record. CD-ROMs were distributed to over 12,000 people in 
June 2001 and can be obtained free-of charge until the end of the year by contacting the 
author. 

The UK outbreak continues with an average of three premises per day being reported: up to 
10,000 animals slaughtered for each outbreak. The major concerns identified in July 2001, 
through writing this module are a) the likelihood of FMD resurgence in cooler weather; b) the 
high deer population in the UK (estimated at 1.5 million animals); and c) the large number of 
sheep likely to have antibodies. A change of policy may be needed in the long term allowing 
vaccination to be used in future outbreaks, and possibly in this current outbreak if the FMD 
virus is to be eradicated from the UK. 
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Novel Approach for Estimation of the Sensitivity and Specificity of Correlated 
Diagnostic Tests in the Absence of a Gold Standard 

Ian A. Gardner 

University of California, School of Veterinary Medicine, Davis, CA, USA 

For many infectious diseases of wildlife, it is difficult if not impossible to obtain 
estimates of sensitivity and specificity of diagnostic tests in either subclinically or 
clinically affected animals. Because use of an imperfect gold standard may lead to 
biased estimates of test performance, there is a need for flexible approaches that do 
not require necropsy of affected animals, use of highly invasive procedures, or an 
inappropriate reference test. 

We have developed a Bayesian latent class model that allows estimation of test 
performance when there are 2 correlated tests and 2 populations. The model 
requires a moderate amount of prior information about the performance of one of the 
2 tests. For model development and validation of our method, we used published 
data on a modified agglutination test (MAT) for Toxoplasma gondii in pigs because 
similar data were not available for wildlife. However, T. gondii is a common cause of 
protozoa! myeloencephalitis in marine mammals along the California coast and there 
is a need for rapid and accurate ante-mortem tests in these species. We compared 
the MAT and the enzyme-linked immunosorbent assay (ELISA) at cutoff values 
reported in a prior study. We note that a previous study had shown a moderate to 
high correlation in sensitivity and specificity of the MAT and ELISA (50 to 80% of 
maximums). We analyzed the data by 3 methods: maximum likelihood, Bayesian 
model with conditional independence and Bayesian dependence model with 
conditional correlations. To compare models, we used prior information about the 
MAT and modeled this using beta distributions as follows: sensitivity (mode = 0.83) -
beta (24.1, 5.7), and specificity (mode= 0.9) - beta (23.1, 3.5). Use of the maximum 
likelihood model resulted in overestimation of all test performance measures The 
Bayesian independence model also overestimated some measures. The Bayesian 
dependence model, which allows for correlations, gave unbiased estimates of the 
sensitivity and specificity of the MAT and ELISA and was thus preferred. 

We recommend use of the Bayesian dependence model if tests measure similar 
biologic processes (e.g. serum antibodies). If tests measure different processes (e.g. 
serum antibody and culture), the independence model likely will be adequate. Our 
Bayesian dependence model provides point estimates and probability intervals 
adjusted for test correlation but careful choice of prior distributions and sensitivity 
analysis is necessary in any test evaluation study that uses this method. 
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Causes of Mortality in the Florida Panther (Fe/is concolor coryi) 

Claus D. Buergelt, B.L. Homer, M. G. Spalding 

University of Florida, Gainesville, Fl, USA 

The Florida panther (Fe/is conco/or coryi) is an endangered subspecies of the cougar (Fe/is 
concolor). It inhabits remote pockets in the Big Cypress and Everglades ecosystems in 
southern Florida. It is estimated that a population of between 30 and 70 adult animals 
remains in the wild. Veterinary involvement in the Florida Panther Recovery Program began 
in 1976. A protocol outlined steps for monitoring, vaccinating, treating and health screening 
of free-ranging panthers. A contract between the College of Veterinary Medicine, University 
of Florida, and the Florida Fish and Game Commission was established in 1985 to perform 
complete necropsies on those animals found dead in the field. Between 1988 and 2000, 52 
panthers were submitted to the University of Florida for such necropsies. Prior to 1988, 33 
more panthers were necropsied elsewhere. 

Animals necropsied at the University of Florida ranged between 2 weeks and 14 years of 
age; there were 35 male and 17 female panthers in the cohort. Main categories of causes of 
death included trauma inflicted from either vehicular collisions (21) or territorial fights (9). 
Specific endogenous diseases involved several organ systems. These were respiratory (7); 
CNS (1 ); urinary (2). Ostium secundum atrial septal defects (ASD) were diagnosed in 7(14% 
) panthers necropsied. The disorder contributed to death in 3 (6%) animals. The cause of 
death remained undetermined in 9 ( 17%) of the total cohort. In 2 female panthers vaginal 
proliferations stimulated interest to look into a viral etiology; one animal was pregnant (3 
feti); 17 (49%) of the 35 male panthers had either unilateral or bilateral cryptorchidism. 

Surveys like this morphologic study are intended to help the plight of the Florida panther 
through habitat improvement, disease cause detection, breeding programs and genetic 
restoration programs to increase genetic diversity. Without such controlled intervention, the 
Florida panther may be destined to become extinct. 




