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Control of focal epizootics in wildlife

There is a growing concern about biosecurity at both national and farm level, and heightened interest in contingency planning for disease outbreaks. In this paper I draw together a number of models of disease outbreaks in wildlife populations and examine the eradication efficacy by combinations different methods of control: culling, vaccination and fertility control. In general terms culling is more efficient than vaccination, and the difference can be attributed to the greater absolute birth rate of animals in the vaccinated population. Thus a combination of vaccination and fertility control should be as efficient as culling. Additionally, I examine further comparisons between vaccination and culling and show where focal culling with ‘ring vaccination’ gives the optimal chances of successful disease eradication. These predictions are also validated with some field results.
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Paratuberculosis – a new non-ruminant wildlife disease?

Paratuberculosis (Johne’s disease) was long considered a disease only affecting ruminants. Recently, non-ruminant wildlife species have been shown to harbour Mycobacterium avium subsp. paratuberculosis (MAP), the causative organism of paratuberculosis. MAP has been isolated from lagomorgh, canid, mustelid, corvid and murid species in Scotland. In agricultural environments domestic ruminants may contact wildlife and/or their excreta whilst grazing or feeding on farm-stored feed contaminated with wildlife faeces, opening up the possibility of inter-species transmission.  Of the wildlife species known to harbour MAP, the rabbit is likely to pose the greatest risk to grazing livestock. Using post-mortem data we describe potential rabbit-to-rabbit routes of MAP transmission with the aim of determining whether rabbits act as a true reservoir of disease. Paratuberculosis in domestic ruminants is a notoriously difficult disease to control; the participation of non-ruminant wildlife in the epidemiology of the disease may partially account for this difficulty.
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Spatial dynamics of mongooses in the rain forest of Puerto Rico:  implications for rabies transmission

The small Indian mongoose (Herpestes auropunctatus) is the primary vector and reservoir of rabies in Puerto Rico. In the Caribbean National Forest, an area of high human use, human encounters with rabid mongooses are frequent. While the incidence of rabies in mongooses can only be estimated, it has been shown in other species that rabies epizootiology can be mediated by host population density, social interactions and movement patterns. Previous studies have indicated that mongoose densities are typically lower in forested areas. It is thus possible that supplemental resources associated with human activity lead to increased mongoose densities, and/or behaviors that favouring rabies spread (e.g. high dispersal rate, range overlap), but little is known about mongoose behavior in rainforest habitat. We radio-tracked 14 mongooses in the Caribbean National Forest for a period of three months; 7 in an area of high human activity and 7 in an area of little to no activity. We found that areas of high human use, such as picnic areas, comprised only a small part of a resident’s larger home range. Ranges overlapped extensively in both sites. Movements were concentrated in a core area, but included long excursions (up to 1 km) into other areas. Drainages were often used for travel.  Interactions between individuals were frequent.  These patterns show the potential for rabies spread through the forest. We plan to focus future efforts on examining seasonal variation and on developing reliable abundance indices for mongooses. This information will be used to assess the feasibility of implementing oral vaccination and control programs.
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Pathological investigations of reintroduced Przewalski’s horses in Mongolia – what can we learn?

The Przewalski’s horse (Equus caballus przewalskii) became extinct in the wild by the mid 1960’s, and the species has survived only due to captive breeding. Since 1999 the International Takhi Group (ITG) has run the Takhin Tal reintroduction project, including a disease-monitoring program. All dead horses have been examined since then, and samples submitted for further investigations. Equine piroplasmosis, a tick-transmitted disease caused by Babesia caballi and Theileria equi, is endemic in Takhin Tal and has been identified as cause of death of three stallions and one stillborn foal. In December 2000, wolf predation had been reported to be the cause of loss of several free-ranging Przewalski’s horses, but thorough clinical examination, pathological and bacteriological investigations showed that the horses were weakened by a strangles infection, making them easy prey for wolves. Other identified occasional causes of death were exhaustion, wasting, urolithiasis and pneumonia. The pathological examinations of the dead Przewalski’s horses in Takhin Tal did not permit a definitive diagnosis in each case, but they revealed the importance of several disease factors during the initial phase of the project, which could potentially jeopardize the establishment of a self-sustaining population. Pathological and other investigations in remote field projects often represent a challenging task, but this study shows that in spite of the difficult circumstances, such as extreme weather conditions and remoteness, important information can be gained from examination of the collected samples.
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Management of piperazine-resistant toxocariosis with ivermectin in lions

Parasitic diseases constitute one of the major managemental problems in wild animals in captivity, causing high mortality mostly in the young. The high prevalence and zoonotic significance of toxocariosis has made this an important subject in the fields of animal and public health research. We describe the morphology of Toxocara recovered from lion cubs, and the anthelmintic efficacy of ivermectin against piperazine-resistant toxocariosis in lions. A male hybrid lion cub aged 4 months died after showing the clinical manifestation of progressive enlargement of abdomen, general debility, rough body coat, anaemia, inappetance and failure to pass faeces for its last two days. The cub was previously (two weeks earlier) treated orally with piperazine @220 mg Kg-1. On post-mortem examination a small tear was seen in the stomach wall and omentum, and the small intestine was packed with worms. Gastrointestinal parasites recovered on post-mortem examination were studied by gross, light and Scanning Electron Microscopy for diagnosis. The worms were identified as Toxocara spp. The other young and adult animals (3 months to 2 years) (n = 22) in the lion safari were also positive for Toxocara, with moderate to severe degree of infection in spite of deworming with piperazine citrate at 220 mg Kg-1 two weeks earlier. Clinical examination revealed anaemia, depression, and dehydration, and the lions were in the habit of nibbling/eating of their paddy straw. Treatment of piperazine-resistant Toxocara strain by injection of ivermectin at 0.2 mg Kg-1, SC and again one week later was 100% effective.
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Predatory birds as indicators of pollution hotspots 

We have recently developed novel spatial modelling techniques that can identify clusters of individuals with high levels of contaminants amongst birds collected from throughout Britain.  Such analysis will further our understanding of the relative importance of diffuse and point sources of contamination for wildlife.  Using these modelling techniques, we have examined whether hotspots of PCB contamination occur amongst sparrowhawks (Accipter nisus) and kestrels (Falco tinnunculus) populations in Britain.  We present the results of preliminary analysis that demonstrate identifiable clusters of highly contaminated birds do occur, particularly amongst kestrels.  In some instances, these clusters can be related to specific sources.  Kestrels may be good indicators of contamination hotspots because, unlike sparrowhawks, they take (small mammal) prey from localised areas.  However, the magnitude of PCB liver residues in predatory birds is highly influenced by nutritional state and so it is uncertain whether detected clusters indicate spatial variation in PCB accumulation or simply variation in body condition.   Furthermore, total PCB clusters may bear little relationship to toxicity because individual congeners differ widely in potency.  We therefore shall also present the results of new analysis of birds with poor and good body condition in order to determine whether: (i) the detection of clusters is significantly affected by the nutritional state of the bird; (ii) the extent to which clusters based on measured residues reflect clusters in toxicity, as measured by toxic equivalents.    
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Epidemiology of Cryptosporidium in kangaroos inhabiting an Australian water catchment

A two year study investigating the prevalence of Cryptosporidium in eastern grey kangaroos (Macropus giganteus) was undertaken to determine if wildlife were a potential source of Cryptosporidium contamination in Australian water catchments. Faecal samples (3557) obtained from a wild eastern grey kangaroo population inhabiting the Sydney Hydrological Catchment were screened for Cryptosporidium oocysts using a combined immunomagnetic separation /flow cytometry technique which has a minimum detection limit of 10 oocysts/g faeces. Cryptosporidium oocysts were present in kangaroo faeces all year round. Oocyst shedding intensity ranged from 10 to 2 x 107 oocysts / g faeces and the distribution of oocyst shedding was aggregated, with 67% of Cryptosporidium positive faecal samples containing < 500 oocysts/g faeces. Seasonal variation was observed with a peak in prevalence during the autumn months of 2000, 2001 and 2002. Molecular analysis of isolates identified three genotypes of Cryptosporidium; the C. parvum ‘marsupial’ genotype, a similar isolate differing by two basepairs at the 18S ribosomal DNA locus, and a third genetically distinct isolate. Genetic variation was also evident within the internal transcribed spacer 1 and two protein coding genes, the Cryptosporidium oocyst wall protein (COWP) and the heat shock protein 70 (HSP70).  Although Cryptosporidium has previously been identified in several species of marsupials, this is the first systematic study of this parasite in wild marsupial populations. This study has demonstrated that wildlife are a potential source of Cryptosporidium contamination in Australian  water catchment areas.
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"SAGIR": a sanitary surveillance network for wildlife in France

SAGIR was created in 1986 by the Office National de la Chasse et de la Faune Sauvage (ONCFS), the French Game and Wildlife Agency, as the national surveillance system for wildlife diseases. Its main goal is to detect the principal causes of wildlife mortality. SAGIR is organized as a cooperative venture among ONCFS, the French Food Safety Agency (AFSSA), the toxicology laboratory of the National Veterinary School, the Departemental Laboratories and the Departemental Federations of Hunters, the latter two forming the basic unit of the whole system. (France is divided into 95 administrative regions called "départements"). SAGIR collected reliable data on wildlife diseases from laboratory tests of some 3,398 animals during year 2001, and more than 40,000 since 1986. These data can be used to make in-depth studies of two important game species: the hare (39.7 % of the collected samples) and the roe deer (24.5 %). These data, and the infrastructure underlying the network, also allow identification and implementation of research programs such as those concerning the vaccination of the wild rabbit against VHD and myxomatosis, epidemiological surveys, or programs to reduce the toxicity of pesticides. Since it has demonstrated the effects of certain agricultural practices on wildlife, the SAGIR network has become the key reference point for all accidents involving wildlife. The network’s rather good results are now nationally recognised by the administration and also by the private sector. SAGIR is now involved with the surveillance of diseases of domestic livestock through serological surveys done on hunted animals, of radio-contamination of the environment and of the sanitary status of game meat.

