Interactions and disease transmission between introduced and native carnivores
in the Betampona Natural Reserve, Madagascar
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Introduction
•

The increase in domestic animal-wildlife interactions, associated with the expansion of
human settlements in the vicinity of natural habitats, can lead to the introduction of
pathogens in naïve species and new geographic areas.

•

Knowledge of the interactions, both spatially and temporally, between exotic and
native carnivores is important for understanding the potential for disease transmission
and for developing targeted mitigation and preventative actions to limit these
occurrences.

•

Results
Figure 1: Map of Betampona Natural
Reserve (BNR) and placement of camera
trap stations in different types of forest.
Locations of villages in the vicinity of the
BNR are indicated by triangles

Figure 2: An example of indirect
interaction at a camera trap station in
the BNR. A visit of dogs is followed by
the visit of a fosa

Figure 3 :Negative binomial regression
model showing the relationship between
the distance from Rendrirendry
(research station) and the number of
indirect interactions per trap-night.

Serologic survey of disease exposure in domestic and endemic carnivores are useful
to identify and monitor pathogens circulating in the community and to guide further
investigations.

The objectives of the present study were to :
(1) Determine the frequency of interactions between introduced and native carnivores in a
protected area, Betampona Natural Reserve (BNR), Madagascar and to identify
environmental variables associated with the frequency of interactions.

•

Indirect interactions at camera traps.
• Number of interactions associated with distance to research station.
(p<0.01, IRR=0.91)

•

Sampled 108 animals from five species: domestic dog, domestic cat, fosa
(Cryptoptocta ferox), ring-tailed vontsira (Galidia elegans), broad-striped
vontsira (Galidictis fasciata).

•

Antibodies to CDV, CPV and Toxoplasma gondii were detected in endemic
and introduced carnivores (Table 1).

•

Galidia elegans were more likely to have antibodies to Toxoplasma than
Galidictis fasciata when adjusting for sex (p=0.016).

•

Males were more likely to be exposed to Toxoplasma than females when
adjusting for species (p=0.017).

•

No spatial structure in the detection of antibodies to Toxoplasma.

(2) Estimate the prevalence of antibodies to viruses and parasites in domestic carnivores
living in proximity to BNR.
(3) Evaluate the exposure of endemic carnivores to selected parasites and viruses and
identify host and environmental variables associated with exposure to the pathogens.

Methodology

CAV

• Camera trap survey in BNR
• Negative binomial regression to identify variables associated with the number
of interactions between species.

• Logistic regression model to identify variables associated with the exposure to
viruses and parasites in Eupleridae.
Variables tested include:
• Species
• Age category
• Sex
• Location (type of forest, distance to edge, distance to closest village, distance
to research station)
• Mantel’s test to evaluate spatial autocorrelation for the exposure to disease in
Eupleridae (Galidia elegans and Galidictis fasciata).
• The presence of spatial clusters of seropositive euplerids in BNR was assessed
by using the Kulldorf spatial scan test (Kulldorff 1997).

Exotic

• Serum samples were analyzed for the presence of antibodies against
• Canine distemper virus (Seroneutralization)
• Canine herpesvirus
• Canine parvovirus (Hemagglutination inhibition)
• Canine adenovirus (Seroneutralization)
• Feline calicivirus (Seroneutralization)
• Feline immunodeficiency virus (ELISA)
• Toxoplasma gondii (ELISA)
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Endemic

• Blood samples were collected from dogs and cats living in villages near the BNR
and endemic carnivores (3 Species) living in the protected area.

Discussion

Table 1: Proportion of samples with positive antibody titers to selected pathogens in different species of domestic and endemic
carnivores in BNR and surrounding villages.
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Table 2:Variables associated with the exposure to
Toxoplasma in wild Eupleridae inhabiting BNR.

27

0

7

0.08
(0.01-0.27)

27

0

1

0.9

0.8

Variable

category

Odds Ratio
n
(95% CI)

25

Positive
(95%CI)3
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Species

22
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Galidictis 27

0.18
(0.05-0.74)

0.49
(0.29-0.69)

0.18
(0.07-0.39)

Figure 4: prevalence of
exposure to Toxoplasma in
wild Eupleridae inhabiting
BNR
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• Antibodies to Toxoplasma were detected in 3 species of Eupleridae.
The presence of Toxoplasma in free-ranging Eupleridae indicates
parasite spill-over from an introduced cat species.
• Higher prevalence of Toxoplasma in Galidia elegans and in males
suggest behavioral patterns influence the exposure to the disease,
potentially through feeding and ranging ecology.
• No spatial autocorrelation in exposure to Toxoplasma suggests
that there are currently no hotspots or refuge area for this
disease in the reserve.
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• Antibodies to Canine parvovirus 2 were detected in Galidia elegans.
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• Carnivores living in or near BNR show evidence of exposure to
selected pathogens. These pathogens are potential threats to the
conservation of endemic carnivores.
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• Interactions between exotic and endemic carnivores are frequent,
especially near the research station and may allow the transmission of
pathogens across species within BNR.
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