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ABSTRACT: A survey for antibodies against
Brucella abortus, and Leptospira interrogans
was conducted on 17 pampas deer (Ozotocerus
bezoarticus) from Pantanal Matogrossense
(State of Mato Grosso do Sul, Brazil) and on
24 pampas deer from Parque Nacional de
Emas (State of Goiás, Brazil). Antibodies
against B. abortus were detected by plate ag-
glutination, rose Bengal, and complement fix-
ation tests; antibodies against Leptospira inter-
rogans were detected by the microscopic ag-
glutination test. All sera were negative for B.
abortus antibodies and all deer sera from
Parque Nacional de Emas were negative for L.
interrogans antibodies. Four (24%) of 17 sera
from Pantanal Matogrossense were positive for
L. interrogans serovar (n 5 2) hardjo, wolffi (n
5 1) and mini (n 5 1). While these diseases do
not appear to be of major importance to the
health status of Pampas deer, it appears that
deer are reservoir for leptospirosis in one of the
study areas.

Key words: Brucella abortus, brucellosis,
Leptospira interrogans, leptospirosis, Ozotoce-
rus bezoarticus, Pampas deer, serologic survey.

Infection of wild species by Brucella
abortus and Leptospira interrogans have
been observed nearly worldwide. This is of
concern regarding the influence of these
infections on host reproductive rates and
the possibility of wild animals acting as a
source of infection for domestic animals
and humans. Forbes and Tessaro (1993)
confirmed that reindeer (Rangifer taran-
dus) may transmit Brucella suis biovar 4 to
cattle, although McCorquodale and Di-
Giacomo (1985) concluded that wild ani-
mals have little significance in transmitting
brucellosis to cattle in the USA.

In Brazil, epidemiologic studies on wild
animals are rare. Surveys in other North
and South American countries have de-
tected brucellosis and leptospirosis among
wild animals. The rate of Brucella spp. in-
fection in wild ruminants ranged from
none to moderate. Boeer et al. (1980) test-

ed 37 white-tailed deer (Odocoileus virgi-
nianus) in Texas and did not find evidence
of exposure to B. abortus. Jones et al.
(1983) examined 713 white-tailed deer and
found only one reactor. Ingebritsen et al.
(1986) tested 628 white-tailed deer and all
were serologically negative. In California,
one of 355 sera from mule deer (Odoco-
ileus hemionus californicus) and one of
1,613 sera from black-tailed deer (Odoco-
ileus hemionicus columbianus) were sero-
logically positive (Drew et al., 1992). Bo-
urque and Higgins (1984) found no reac-
tors among 208 moose (Alces alces) in
Canada. Brucellosis is a significant prob-
lem for elk (Cervus elhapus) in Yellow-
stone National Park, USA (Rhyan et al.,
1997).

In South America, B. abortus in wild an-
imals has been reported. Lord and Flores
(1983) tested 201 capybara (Hydrochaeris
hydrochaeris) from Venezuela and 58%
had antibodies. Moreover, these research-
ers obtained 23 isolates, eight identified as
B. abortus and 15 identified as B. suis.

Serologic studies have shown the occur-
rence of antibodies to L. interrogans in
deer, mainly in white-tailed deer, but the
susceptibility of Pampas deer (Ozotocerus
hezoarticus) to several L. interrogans ser-
ovars is still unknown.

Fournier et al. (1986) tested 250 white-
tailed deer serum samples and 7% had an-
tibodies to L. interrogans serovars cani-
cola, hardjo, pomona, and grippotyphosa.
Ingebritsen et al. (1986) found that 3% of
white-tailed deer tested positive to L. in-
terrogans serovars icterohaemorrhagiae,
pomona and grippotyphosa. Goyal et al.
(1992) found 88 (43%) of 204 white-tailed
deer had antibodies to L. interrogans ser-
ovars bratislava, canicola, grippotyphosa,
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hardjo, icterohaemorrhagiae, and pomona.
Studying 27 serum samples from captive
white-tailed deer in Mexico, Parás Garcia
et al. (1992) observed 23 samples reacted
to serovars of the genus Leptospira. Re-
actions were most frequently observed to
L. interrogans serovars autumnalis, icte-
rohaemorrhagiae, and pomona.

In Tennessee, New et al. (1993) studied
sympatric white-tailed deer and cattle and
observed that antibodies to L. interrogans
were more frequent in female than in
male deer. Of 106 seropositive deer, re-
actants occurred to L. interrogans serovars
hardjo (n 5 57), pomona (n 5 33), icte-
rohaemorrhagiae (n 5 15), and canicola (n
5 1). Of 56 cattle, reactants were seen for
L. interrogans serovars hardjo (n 5 28)
and pomona (n 5 2).

Herein, we investigated occurrence of
antibody titers to B. abortus and to L. in-
terrogans in Pampas deer at two sites in
Brazil. Forty-one Pampas deer were test-
ed. Eight (seven adult and one young)
males, and nine (seven adult and two
young) females were from Pantanal Ma-
togrossense (198S and 568W; State of Mato
Grosso do Sul Brazil), and 12 (eight adult
and four young) males and 12 (nine adult
and three young) females were from
Parque Nacional de Emas (188159S and
528539W; State of Goiás, Brazil). Deer
were captured with a net from July to De-
cember 1995. Blood samples were collect-
ed from the jugular vein, allowed to clot
and centrifuged within 24 hr of collection.
Sera were removed, frozen and stored at
220 C until tested.

Sera were examined by plate agglutina-
tion, rose Bengal, and complement fixation
tests, using as antigen B. abortus strain
1119/3, prepared by Instituto de Tecnolo-
gia do Paraná (Curitiba, State of Paraná,
Brazil) according to the method of Alton
et al. (1988).

Antibodies to L. interrogans were de-
tected by microscopic agglutination test
using live cultures in EMJH (Ellinghause-
McCullough-Johnson-Harris) medium
(Difco Laboratories, Detroit, Michigan,

USA) (Faine, 1982). An antibody titer $
1:100 was considered positive. Antigens
used in this test included L. interrogans
serovars australis, autumnalis, balum, ba-
taviae, brasiliensis, butembo, canicola, cas-
tellonis, grippotyphosa, hardjo, icterohae-
morrhagiae, javanica, nini, panama, po-
mona, pyrogenes, shermani, tarassovi,
whitcombi, and wolffi. Leptospira interro-
gans cultures were obtained from the Cen-
ter for Disease Control (Atlanta, Georgia,
USA) through S. Arrudas Vasconcellos
(University of São Paulo, São Paulo, Bra-
zil).

All sera were negative for antibodies
against B. abortus. Microscopic agglutina-
tion tests for leptospirosis were negative in
deer from Parque Nacional de Emas. Four
(24%) of 17 deer from Pantanal Mato-
grossense were positive to L. interrogans
serovars hardjo (n 5 2), wolffi n 5 1, and
mini n 5 1). Agglutinating titers ranged
from 1:100 to 1:200.

Brucellosis does not appear to be a
problem in deer in the study areas and
these animals do not seem to represent a
serious risk for other domestic or wild an-
imals. Since bovine brucellosis is common
in some areas in Brazil, further studies
should be conducted on wild animals in
areas occupied by cattle.

The few deer seropositive for L. inter-
rogans were all from Pantanal Matogros-
sense. The relatively low prevalence
(,10%) of antibodies across all areas in
this study is similar to that reported in the
USA (Fournier et al., 1986). Leptospirosis
does not appear to be a problem for deer
in Parque Nacional de Emas, but the pres-
ence of antibodies in 24% of deer from
Pantanal Matogrossense indicates they are
exposed frequently to L. interrogans.

LITERATURE CITED

ALTON, G. G., L. M. JONES, AND R. D. ANGUS. 1988.
Techniques for the brucellosis laboratory. Institut
National de la Recherche Agronomique, Paris,
France, 190 pp.

BOEER, W. J., R. P. CRAWFORD, R. J. HIDALGO, AND

R. M. ROBINSON. 1980. Small mammals and
white-tailed deer as possible reservoir hosts of

Downloaded From: https://complete.bioone.org/journals/Journal-of-Wildlife-Diseases on 01 Aug 2025
Terms of Use: https://complete.bioone.org/terms-of-use



114 JOURNAL OF WILDLIFE DISEASES, VOL. 35, NO. 1, JANUARY 1999

Brucella abortus in Texas. Journal of Wildlife
Diseases 16: 19–24.

BOURQUE, M., AND R. HIGGINS. 1984. Serologic
studies on brucellosis, leptospirosis and tulare-
mia in moose (Alces alces) in Quebec. Journal of
Wildlife Diseases 20: 95–99.

DREW, M. L., D. A. JESSUP, A. A. BURR, AND C. E.
FRANTI. 1992. Serologic survey for brucellosis in
feral swine, wild ruminants, and black bear of
California, 1977 to 1989. Journal of Wildlife Dis-
eases 28: 355–363.

FAINE, S. 1982. Guidelines for the control of lepto-
spirosis. World Health Organization, Geneva,
Switzerland, 171 pp.

FORBES, L. B., AND S. V. TESSARO. 1993. Transmis-
sion of brucellosis from reindeer to cattle. Jour-
nal of the American Veterinary Medical Associ-
ation 203: 289–294.

FOURNIER, J. S., J. C. GORDON, AND R. DORN. 1986.
Comparison of antibodies to Leptospira in white-
tailed deer (Odocoileus virginianus) and cattle in
Ohio. Journal of Wildlife Diseases 22: 355–339.

GOYAL, S. M., L. D. MECH, AND M. E. NELSON.
1992. Prevalence of antibody titers to Leptospira
spp. in Minnesota white-tailed deer. Journal of
Wildlife Diseases 28: 445–448.

INGEBRIGTSEN, D. K., J. R. LUDWIG, AND A. W.
MCCLURKIN. 1986. Occurrence of antibodies to
the etiologic agents of infectious bovine rhino-
tracheitis, parainfluenza 3, leptospirosis and bru-
cellosis in white-tailed deer in Minnesota. Jour-
nal of Wildlife Diseases 22: 83–86.

JONES, R. L., R. I. TAMAYO, W. PORATH, N. GIESS-
MAN, L. S. SELBY, AND N. BUENNIG. 1983. A
serologic survey of brucellosis in white-tailed
deer (Odocoileus virginianus) in Missouri. Jour-
nal of Wildlife Diseases 19:321–323.

LORD, V. R., AND R. FLORES. 1983. Brucella spp.
from the capybara (Hydrochaeris hydrochaeris)
in Venezuela: Serologic studies and metabolic
characterization of isolates. Journal of Wildlife
Diseases 19: 308–314.

MCCORQUODALE, S. M., AND R. DIGIACOMO. 1985.
The role of wild North American ungulates in
the epidemiology of bovine brucellosis: A review.
Journal of Wildlife Diseases 21: 351–357.

NEW, J. C., W. G. WATHEN, AND S. DLUTKOWSKI.
1993. Prevalence of Leptospira antibodies in
white-tailed deer, Cades Cove, Great Smoky
Mountains National Park, Tennessee, USA. Jour-
nal of Wildlife Diseases 29: 561–567.
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