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SEROLOGIC SURVEY FOR SELECTED INFECTIOUS DISEASES IN
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Abstract: From September 2000 to January 2002, a serologic survey was conducted in a population of freeranging Brazilian tapirs (Tapirus terrestris) inhabiting Emas National Park and surrounding areas in Goiás state,
central Brazil, as part of an ecologic study. Ten tapirs were immobilized with a tiletamine–zolazepam combination,
and blood samples were collected. All sera were negative for Leptospira spp., Brucella abortus, and equine infectious
anemia; and one of 10 animals was positive for Toxoplasma gondii. This report represents the first serologic survey
for selected infectious diseases in a free-ranging population of Brazilians tapirs in central Brazil.
Key words: Brazilian tapir, free-ranging tapir, infectious diseases, Tapirus terrestris, Toxoplasma gondii, wild
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BRIEF COMMUNICATION
The Brazilian tapir, also known as the lowland
tapir (Tapirus terrestris), is the largest Brazilian
terrestrial mammal, weighing between 150 and
200 kg. It is one of the four species in the tapir
family and is currently listed as vulnerable by the
2008 International Union for the Conservation of
Nature. The current range of the Brazilian tapir is
the northern and central South America, from
Colombia until French Guiana, eastern Peru,
Bolivia and Paraguay, through northern Argentina and southern Brazil.1 Throughout its distribution, the species is threatened with local
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extinction, because of habitat conversion and
hunting pressure.1 As the tapir has a low reproductive output and slow growth, even minimal
pressures can decrease their populations.1 Tapirs
play an important role in the stability of their
ecosystem, most notably through their role in
consuming and dispersing plant seeds.1
Information about ecology, management, and
health status of the Brazilian tapir population is
sparse. Positive serologic responses to bluetongue, infectious bovine rhinotracheitis, leptospirosis, and eastern equine encephalomyelitis
have already been reported in wild lowland tapirs
in southern Brazil.10 Most of the available
information on diseases in this species was
obtained from animals in captivity,11 and little is
known about diseases that affect free-ranging
lowland tapirs.10 The most common medical
problems in captive lowland tapirs in Brazil are
cutaneous lesions, parasitic infections, and musculoskeletal pathology.11
Infectious diseases are considered an important
factor in wildlife conservation because they can
be devastating if occurring in populations that
are already small or in decline. However,
epidemiology studies of wildlife in Brazil are still
very rare, and the impact of these diseases
remains unknown. Considering that the reduction of Brazilian tapir populations is estimated to
be approximately 30% in the past 33 yr,12 a
serologic survey in this population is the first step
for preventing major disease problems.
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Figure 1. Map of South America showing the
localization of Emas National Park, in central Brazil,
from which lowland tapirs were sampled.

The Emas National Park (ENP), located in
central Brazil, is one of the most representative
reserves of the Biome Cerrado (Brazilian savanna; Fig. 1). Conversion of natural habitats into
crop fields and exotic pastures in the periphery of
the park has reduced and fragmented habitats
and increased the interactions between wildlife
and domestic animals. In order to establish a
baseline of information regarding exposure of wild
tapirs to diseases known to affect livestock species,
the ENP population of Brazilian tapirs were tested
for Toxoplasma gondii, Brucella abortus, Leptospira spp., and equine infectious anemia.
Biologic samples were collected from tapirs in
ENP and surrounding areas from September
2000 until September 2002. Tapirs were captured
in pitfalls, consisting of a hole 2.5 m deep, 1.5 m
wide, and 2.0 m long that were covered and
camouflaged with forest debris. The holes were
dug in paths frequently visited by tapirs.
Once in the pitfall, tapirs were immobilized
with a tiletamine–zolazepam combination, 6 mg/
kg (ZoletilH,Virbac S.A., 06516 Carros cedex,
France). During immobilization, the following
parameters were recorded: heart rate, respiratory
rate, and rectal temperature.

The tapirs were weighed using a hanging scale
with a capacity of up to 300 kg attached to a rope
slung over a tree. Morphometric measurements
were taken, and blood samples were collected
from the medial saphenous vein into vacuum
blood collection tubes of 10 ml without anticoagulant. Tapirs were classified according to age
as adults (.2 yr old), subadults (between 1 and
2 yr old), or juvenile (,1 yr old) based on body
mass, dentition, and morphometric measurements. Clinical examinations of the physical
condition and visible external injuries were noted.
All animals were fitted with a radiocollar for an
ecologic study. When fully recovered from
anesthesia, tapirs were released at the same point
of capture.
The blood samples were immediately transported from the sampling site to the biologic
station, where blood was centrifuged at 1,200 g
for 3 min. The serum was removed from the clot
tube and transfered into a separate tube. All
serum samples were stored in a 220uC freezer
until processing. Blood samples were sent to the
laboratory in freezer packs in an insulated
container and transported for 12 hr to be
processed by the Department of Preventive
Veterinary Medicine and Animal Health of the
Faculty of Veterinary Medicine and Zootechnist,
University of São Paulo, Brazil. Serologic tests
were performed for T. gondii, Brucella abortus,
Leptospira spp., and equine infectious anemia in
all animals. Tapirs were tested for B. abortus and
Leptospira spp. because of their potential interaction with livestock in the surrounding areas.
Because of the close phylogenetic relationship
between tapirs and horses, the animals were
tested for equine infectious anemia.
Sera were analyzed for antibodies to T. gondii
by the modified agglutination test (MAT) using
formalin-fixed whole tachyzoites and 2-mercapthoethanol. A titer of .25 was considered
indicative of previous T. gondii infection.4 The
MAT is widely used in wildlife. While the indirect
fluorescent antibody test requires a speciesspecific conjugate and special equipment, MAT
is simple to perform and does not requires
species-specific conjugate.7 Positive controls were
included in each test. The occurrence of antibody
titers against Brucella abortus was investigated by
the Rose Bengal test using as antigen the Brucella
abortus strain 1119-3.6 Sera were tested for
Leptospira spp. by microscopic seroagglutination
microtechnic (MAT) using 24 live serovars
cultures in modified Ellinghause-McCulloughJohnson-Harris.3 An antibody titer $100 was
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considered positive. Serovars tested were as
follows: Australis, Bratislava, Autumnalis, Butembo, Castellonis, Bataviae, Canicola, Javanica,
Panama, Pomona, Pyrogenes, Hardjo, Wolffi,
Whitcombi, Cynopteri, Grippotyphosa, Hebdomadis, Copenhageni, Icterohaemorrhagiae, Shermani,
Tarassovi, Sentot, Andamana, and Patoc. For
equine infectious anemia, sera were tested using
the gel immunodiffusion test, Coggins test.2
Ten tapirs (five males and five females) were
captured during the study. Eight tapirs were
classified as adults with mean body weight of
198 kg (range, 110–250 kg), one as subadult
weighting 180 kg and one juvenile weighting
35 kg. Out of these, eight were captured inside the
park and two on neighboring farms. All tapirs
captured were in good physical condition.
All animals (n 5 10) tested were negative for B.
abortus, Leptospira spp., and equine infectious
anemia. One of the 10 animals (10%) had
antibodies to T. gondii (titer, 50). This is the first
report of the occurrence of antibodies to T. gondii
in T. terrestris. These results should be interpreted with caution when applied to wild animals as
most of the diagnostic tests have been designed
and tested for domestic animals. Although there
is no information on the sensitivity and specificity
of MAT for diagnosis of toxoplasmosis in tapir,
it is reasonable to believe that the results of this
study are accurate because MAT has been
accepted as a reliable assay for Toxoplasma
infection in several animals species.4,7,9
During the ecologic study, the captured tapirs
were monitored using radiotelemetry. The tapirs
were not restricted to ENP, often occupying
agriculture fields and natural fragmented areas of
the farmlands around the park. From 1,847
localities obtained by the radiotelemetry, 40% were
inside the park and 60% were outside the park.
There was no serologic evidence that tapirs had
been exposed to Brucella abortus, Leptospira spp.,
and equine infectious anemia at ENP. In a health
evaluation of free-ranging lowland tapirs in
southern Brazil, tapirs were positive to Leptospira
spp.10 In Costa Rica, Baird’s tapirs (Tapirus
bairdii) were positive for Leptospira interrogans
serovar Bratislava and negative for Brucella
abortus.5
The positive T. gondii antibody titer suggests
that the tapir had been exposed to Toxoplasma.
T. gondii is an apicomplexan protozoa with
worldwide distribution and the presence of
domestic cats in the Park’s surroundings and
wild felids can suggest that a sylvatic cycle of T.
gondii, mediated by the definitive hosts, might be
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present.4 The main mode of transmission to
herbivores is ingestion of sporulated oocystis.4
Serologic antibody titers against T. gondii have
been reported in captive white rhinos from
Zimbabwe in absence of clinical signs9 and
causing subclinical infections in horses.7
Agricultural areas occupied by the tapirs in this
study are important because they form part of
their home ranges, which means that there is a
potential for contact with livestock and humans.
In populations where these frequent interactions
between wild and domestic animals exist, disease
investigations to detect specific pathogen antibodies is an important evaluation.8
Although the studied tapir population seemed
relatively free of infectious disease, they were not
tested for all diseases reported to affect tapirs.
The four diseases were chosen due to the regional
importance. Because the park is surrounded by
agricultural land, the health of its tapir population can be at risk. Additional studies should be
conducted on tapirs to determine their susceptibility to livestock diseases and to understand
more about the role of wildlife in the transmission
of diseases.
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