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Abstract. We investigated the occurrence of Leishmania infantum chagasi inDidelphis albiventris opossums at a wild
animal rehabilitation center in the city of Campo Grande, Brazil. A total of 54 opossums were tested for L. i. chagasi
infection in peripheral blood and bone marrow samples. The samples were analyzed by direct examination, culturing in a
specific medium, and polymerase chain reaction–restriction fragment length polymorphism. Leishmania i. chagasi DNA
was detected by polymerase chain reaction–restriction fragment length polymorphism in 11 (20.37%) animals. A total of
81.81% of positive opossums were captured in areas of known visceral leishmaniasis transmission. These results suggest a
role for D. albiventris in the urban transmission of visceral leishmaniasis.

Leishmaniasis is a disease caused by protozoa. A large
number of Leishmania species have been characterized as
parasites of wild animals and are less frequently found in
domesticated animals.1,2 A number of studies have reported
high infection rates among domestic dogs, indicating that
these animals are major reservoirs for visceral leishmaniasis
(VL).1–3 Other animals have also been investigated with
regard to their role in the transmission of this disease, with
major attention given to synanthropic animals, especially
opossums (Didelphis spp.).2,4,5

There is evidence that the presence of opossums in the
same area as canine transmission is a predisposing factor for
canine infection, although the role of these animals as reser-
voirs and their impact on the transmission of L. infantum

chagasi in urban areas are not completely established. None-
theless, opossums are usually found in urban areas.4,6,7 The
aim of the present study was to investigate the occurrence of
Leishmania spp. infection in specimens of the white-eared
opossum (Didelphis albiventris) captured in an urban area of
the city of Campo Grande, Brazil.
Campo Grande is located in the central region of the state

of Mato Grosso do Sul, Brazil (Figure 1). For cases of human
VL, the Campo Grande Secretary of Health classifies differ-
ent regions of the city as sporadic transmission zones, moder-
ate transmission zones, intense transmission zones, and zones
without transmission.
Didelphis albiventris were captured in different areas of the

city, kept at a wild animal rehabilitation center, and screened
for L. i. chagasi infection. Animals were defined as being in
good health on the basis of physical examination at arrival. A
microchip was implanted in all animals after species identifi-
cation and clinical screening. Samples from opossums were
typically collected within 1–2 days of arrival at the center; the
maximum interval between arrival and collection procedures
was three days.
After intramuscular anesthetic procedures with xylazine

chlorhydrate (2 mg/kg) and ketamine chlorhydrate (30 mg/kg),
bone marrow was collected by aspiration of the tibiofibular

joint, and peripheral blood was collected by cardiac punc-
ture. Samples were microscopically examined for Leishmania
amastigotes and were inoculated in Neal, Novy and Nicolle
medium and Schneider’s medium. All procedures were carried
out after approval from the local ethics committee (CEUA/
UFMS protocol no. 179/2008) and the government wildlife
authority (SISBIO-IBAMA protocol no. 13838-1).
DNA was extracted from samples by using the Wizard

DNA Purification Kit (Promega, Madison, WI) according to
the manufacturer’s instructions. A polymerase chain reaction
was designed to amplify a 300-basepair fragment of the inter-
nal transcribed spacer 1 of ribosomal RNA of Leishmania

spp. Restriction fragment length polymorphism analyses were
conducted as described.8

A total of 54 white-eared opossums were screened for L. i.
chagasi infection. All animals exhibited good health and no
symptoms of VL at the time of clinical screening.
Leishmania DNA was detected by PCR in 11 (20.37%)

animals. Seven of 21 blood marrow samples and 4 of 33
peripheral blood samples were positive for Leishmania spp.
Amastigote forms were found in peripheral blood samples
from two animals, but isolation in culture media was not pos-
sible. Restriction fragment length polymorphism analysis
identified the parasites from bone marrow and peripheral
blood samples as Leishmania i. chagasi (Figure 2).
The distribution of the animals among the VL transmission

zones and number of opossums positive or negative for L. i.
chagasi is shown in Table 1. The distribution of animals pos-
itive for L. i. chagasi among the VL transmission zones
according to sex and age is shown in Table 2.
Opossums (Didelphis sp.) have been incriminated as major

reservoirs of Trypanosomatidae, such as Trypanosoma cruzi

and various viscerotropic and dermatotropic species of
Leishmania.4,6,7,9,10 During the clinical examination, no animal
exhibited any symptoms of VL infection, which corroborates
data from studies carried out in Colombia by Travi and others.5

Most wild animals considered to be reservoir species for
Leishmania spp. are asymptomatic for leishmaniasis infec-

tion.2 In cases where clinical signs are present, the expected

symptoms include skin lesions with or without ulceration,

enlarged lymph nodes, corneal ulceration, splenomegaly,
and hepatomegaly.4 None of these were observed in the

opossums tested.
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The larger number of infected adult opossums (10 adults
versus 1 juvenile) suggests that these animals likely become
infected over time because of living in close contact with human
populations and, consequently, infected dogs. Moreover, opos-
sums expand their area of dispersion as they get older.11

The city of Campo Grande has a large number of wooded
areas, which accounts for the presence of opossums near human
households. In addition, forest degradation caused by urban
development may expel opossums from their natural habitat
and force these animals to seek shelter in domestic environ-

ments. Another peculiarity that supports this synanthropic
behavior is the habit among the local human population of
turning their backyards into rural areas by breeding animals,
such as chickens and pigs, and maintaining a variety of fruit
trees. These conditions also contribute to proliferation and
maintenance of vectors. Lutzomyia longipalpis is known to be
distributed throughout the city of Campo Grande.12 and this
insect can feed on D. albiventris.13

Currently, data on opossum population size in the Campo
Grande area is insufficient to enable accurate estimation of
population size and, subsequently, ideal sample size. The sam-
ple size used here was based on the number of opossums that
were brought to the wild animal rehabilitation center during
the course of the study.
In a study carried out in the city of Jacobina (Bahia State,

Brazil), it was found that 2.3% of specimens of D. albiventris
were naturally infected with L. donovani. This mammal was
also found naturally infected with other species of Leishmania
(L.) amazonensis (1.1%), L. (Viannia) braziliensis (1.1%),

Figure 1. Location of the study area in Campo Grande Municipality, Mato Grosso do Sul (MS), Brazil.

Figure 2. Restriction fragment length polymorphism pattern of
internal transcribed spacer 1 region polymerase chain reaction prod-
ucts in bone marrow (lanes 1 and 2) and peripheral blood (lane 3)
samples positive for Leishmaniai. chagasi after digestion withHae III.
Lane MW = molecular weight standard; lane C+ = positive control.

Table 1

Distribution of Didelphis albiventris among VL transmission zones
and number of animals positive or negative for Leishmania
infantum chagasi infection in Campo Grande, Mato Grosso do
Sul, 2008 and 2009*

VL transmission zones

Results

No. positive No. negative

Sporadic 5 22
Moderate 2 07
Intense 2 04
No transmission 0 10
Not informed 2 0
Total 11 43

*VL = visceral leishmaniasis.

LEISHMANIA CHAGASI IN OPOSSUMS 471



and Trypanosoma cruzi (3.5%), thereby corroborating the
hypothesis that D. albiventris is one of the links of domestic
and sylvatic transmission.4

Brandão-Filho and others14 captured D. albiventris in dif-
ferent ecotopes in the coastal zone of the state of Pernambuco
and reported Leishmania (Viannia) infection in 13.5% of
specimens. Other studies report Didelphis marsupialis

infected with L. i. chagasi.9 The results of the present study
demonstrate an association between cases of human VL and
the presence of infected opossums in same area. Likewise, the
absence of infected opossums coincided with areas without
human cases of the disease. According to Santiago and
others,6 high infection rates in opossums in an urban area
suggest that this species may act as a natural link in the
domestic and sylvatic parasite life cycle because opossums
and dogs can inhabit the same environment.
According to Zoonoses Control Center of Campo Grande

city, there are VL-seropositive dogs throughout Campo
Grande, and the prevalence of disease in dogs is 25.30%.15

Nevertheless, more data on the size of the opossum popula-
tion level are needed to determine how large a representative
sample of opossums is required for definitive association
between human and opossum cases of leishmaniasis. The
sampling method we used was convenience sampling of all
opossums brought to the wild animal rehabilitation center
during the study. However, the prevalence within our sample
of 11 opossums (20.37%) suggests an association between the
presence of opossums and cases of leishmaniasis in Campo
Grande. Thus, the presence of L. i. chagasi in D. albiventris
captured in all disease transmission areas demands further
research to elucidate the role of this animal in the epidemi-
ology of VL.
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Table 2

Distribution of specimens of Didelphis albiventris positive for
Leishmania infantum chagasi among VL transmission zones
according to sex and age, Campo Grande, Mato Grosso do Sul,
2008 and 2009*

VL transmission zones No. positive

Sex Age

Male Female Adult Juvenile

Sporadic 5 2 3 4 1
Moderate 2 1 1 2 0
Intense 2 1 1 2 0
Not informed 2 2 0 2 0
Total 11 6 5 10 1

*VL = visceral leishmaniasis.
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