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SHORT COMMUNICATION

Ocurrence of co-infection by Leishmania (Leishmania) chagasi and
Trypanosoma (Trypanozoon) evansi in a dog in the state of
Mato Grosso do Sul, Brazil
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A natural case of co-infection by Leishmania and Trypanosomais reported in a dog (Canis familiaris) in south-
western state of Mato Grosso do Sul, Brazil. Both amastigote and trypomastigote forms wer e observed after Giemsa
staining of cytological preparations of the dog's bone marrow aspirate. No parasite was detected using medium
culture inoculation of the sample. DNA obtained from the bone marrow aspirate sample and from the blood buffy
coat was submitted to polymerase chain reaction (PCR) with a set of rDNA-based primers $4/S12. The nucleotide
sequence of the PCR product was identical to that of Trypanosoma (Trypanozoon) evansi. The $4/S12 PCR was
then used astemplate in a nested-PCR using a specific Leishmania set S17/S18 as primers, to explain the amastigote
forms. The nucleotide sequence of the new PCR product was identical to that of Leishmania (Leishmania) chagasi.
Thiscase, asfar asweknow, isthefirst report of a dog co-infected with these parasites, suggesting that besidesL. (L.)
chagasi, the natural transmission of T. (T.) evansi occursin the area under study.
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In the state of Mato Grosso do Sul , asin other Brazil-
ian states, both American cutaneous|eishmaniasis (ACL)
and American visceral leishmaniasis(AVL) arewidespread
(Nunes2001, Galati et a. 2003).

The domestic dog (Canis familiaris) has been con-
sidered an important reservoir of the Leishmania (Leish-
mania) chagasi in periurban and urban environments
(Barbosa-de-Deus et a. 2002); however, the role of this
animal in the ACL transmission cycle has not yet been
clarified (Reithinger & Davies 1999).

Trypanosoma (Trypanozoon) evansi is the agent of a
seriousdisease, known locally as*“mal decadeiras’, which
causes considerable mortality among horses of the
Pantanal Matogrossense, resulting in significant eco-
nomic loss. Littleis known of this parasite as regardsits
survival and transmission (Davilaet al. 2003), which oc-
curs mechanically via haematophagous Diptera, mainly
by Somoxys sp. and Tabanus sp. (Queiroz et al. 2000).

Besideshorses (Frankeet al. 1994, Queiroz et a. 2000)
and dogs (Stevens et al. 1989, Franke et al. 1994, Nunes
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1996, Queiroz et al. 2000, Davilaet . 2003), infectionby T.
(T.) evansi has been found in bovines, buffaloes, sheep
(Davila et al. 2003), capybaras (Hydrochaeris hydro-
chaeris) (Stevenset al. 1989, Frankeet al. 1994), and coa-
tis (Nasua nasua) (Nunes & Oshiro 1990, Queiroz et al.
2000).

In the Guaicurus settlement, Bonito county, Mato
Grosso do Sul, the presence of insect vectors of leishma-
niasis, human cases of cutaneous leishmaniasis, and ca-
ninevisceral leishmaniasis have been identified, although
infection by other trypanosomatids has not so far been
detected (Nunes 2001).

During February 2003, blood samplesof 129 ocal dogs
were collected to carry out a canine survey exclusively
for leishmaniasis. The sera samples obtained were sub-
mitted to the indirect immunofluorescent antibody test
(IFAT) and the enzyme-linked immunosorbent assay
(ELISA). In June 2003, samples of both blood and bone
marrow aspirate were taken from 24 reagent dogs. These
samples were subsequently analyzed by the use of sero-
logical, parasitological, and polymerase chain reaction
(PCR) techniques.

The first and second sera samples from a dog, called
Xehinha, which presented clinical signsof visceral leish-
maniasis, showed a positive reaction for ELISA. In the
IFAT assay, using L. (L.) chagasi promastigotes as anti-
gen, the first sample presented no reaction but the sec-
ond sample proved to be positive at a 1:40 dilution. The
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same sampleswere positive at a1:20 and 1:160 dilutions,
respectively, using T. cruz asantigen. Thustheimmuno-
logical analysisindicated across reaction between Leish-
mania and Trypanosoma.

The microscopic analysis of a Giemsa stained smear
of a bone marrow aspirate from this dog showed a few
amastigote forms but was abundant in trypomastigotes.
The morphological analysis of the smear identified the
trypomastigotesasT. (T.) evansi (Fig. 1).

Samples of the bone marrow aspirate were either in-
oculated into blood agar base medium culture (Walton et
al. 1977) with brain heart infusion and incubated at 23°C,
or inoculated into hamsters (Mesocricetus auratus). No
parasites were detected by either procedure.

DNA was extracted from abone marrow aspirate and
from the buffy coat of Xebinha's blood in accordance
with Castilho et al. (2003). About 20 ng were used in a
rDNA based PCR assay. Reactions were performed in a
final volume of 50 pl containing 1X PCR buffer, 2 mM
MgCl,, 0.2mM dNTPs, 0.2 uM of each primer and 2 U Taq
DNA polymerase. Thefirst PCR was performed with prim-
ersA(5- GAT CCA GCT GCAGGT TCA CC-3) and S12
(5-GGTTGATTCCGT CAA CGGAC-3) asdescribed by
Ulianaet al. (1994). The DNA wasdenatured at 94°C for 3
minand then cycled 35 timesat 94°C for 1 min, at 50°C for
1min, and at 72°C for 1 min. A final extensionat 72°Cwas
then performed for 7 min. The amplified products were
analyzedin a2% agarose gel electrophoresis, stained with
ethidium bromide. The nucleotide sequence of the result-
ant fragment of 520 bp was obtained directly by auto-
matic sequencing using anABI Big-Dyekit. The compari-
son of the nucleotide sequence of the sample matched
only one of those described for T. (T.) evansi (Fig. 2).

To explain the presence of the amastigote, the S4/S12
PCR product was used as template in nested-PCR with
primers S17 and S18, specific for the Leishmania genus
(Castilho et al., unpub. data). Thereactionswere performed
under the same conditions as those described above. The
$A/S12 PCR product (1 pl) wasdenatured at 94°C for 4 min
and cycled 30 times, each cycle was at 94°C for 1 min, at
55°C for 1 minand at 72°C for 30 s. The oligonucleotides
S17 and S18 produced a 490 bp fragment, which was se-
guenced and identified asL. (L.) chagasi (Fig. 2).

Itisinteresting to notethat T. (T.) evansi was observed
inthe bone marrow aspiratein greater number than wasL.
(L.) chagasi. This specieswas apparently more abundant
in the blood, when the S17/S18 PCR products in both
samples are compared. This observation contrasts with
those recorded in the literature (Reithinger et al. 2000,
2003, Fisa et al. 2001). The possihility of using blood,
which requires alessinvasive procedure, should be con-
sidered in survey studies.

The discovery of adog naturally co-infected with L.
(L.) chagasi and T. (T.) evansi, as in this probable first
report, indicatesthe presence of thislatter trypanosomatid,
already found in other areasin Mato Grosso do Sul (Nunes
1996, Stevens et al. 1989), aso at the Guaicurus settle-
ment. Theoccurrenceof L. (L.) chagasi and T. (T.) evansi
inthe same animal and the cross-reactions which can oc-
cur in serology, makes it important to detect and/or iso-
latethe parasitein epidemiological studiesin dogs, horses
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and wild animalsin this and other areas.

During 2005, in this same area, samples of blood were
obtained from 130 dogs to investigate the infection by T.
(T.) evansi in thisanimals. The examination of the smears
under microscope revealed one more infected dog living
closetotheareawherethefirst case (Xebinha) wasfound.

Fig. 1: microscopic view of smear of the bone marrow aspirate of
the dog, Xebinha, stained by Giemsa. A: arrows point to amastigotes
inside one macrophage; B: free amastigote (large arrow) and one
trypomastigote (head arrow); C: abundance evaluation of trypo-
mastigote forms of (the) Trypanosoma (Trypanozoon) evansi in
the sample. Bars = 10 mm.
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Fig. 2: organism identification by SSU rDNA sequence comparison. Nucleotide sequences of reference strains and polymerase chain
reaction (PCR) products of the DNA obtained from the dog sample with primers $4 and S12 (1) and nested-PCR with S17 and S18 (2) were
aligned and compared. A dot represents base identity of the Leishmania (Leishmania) amazonensis sequence. The tildes indicate the
position of a gap in the sequences of Leishmania species and Trypanosoma cruz introduced to align the T. (T.) evansi sequence.
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