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Human visceral leishmaniasis occurs in periodic waves in endemic areas of Brazil. In this
study we followed the prevalence of human visceral leishmaniasis and of Leishmania infan-
tum infection in stray dogs of an endemic area of visceral leishmaniasis at periods of time
between 1997 and 2010. Prevalence of human visceral leishmaniasis had two peaks (40
cases) in 1997 and 2006 with sharp declines to 2 cases in 2001 and to 5 cases in 2008.
Similar fluctuations were also observed in the occurrence of positive spleen culture and
anti-Leishmania serology in dogs, although the proportion of dogs with active spleen par-
asitism remained relatively high even in the periods of low prevalence of human disease.
These observations support the notion that stray dogs may constitute a renewable source
of parasites, capable of sustaining the persistence of the infection in urban areas, even in
periods of low transmission by phlebotomines.
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Zoonotic visceral leishmaniasis is endemic in the Amer-
ican continent, in the Mediterranean basin and in some
non-Mediterranean parts of Asia and Africa. Dogs are the
main domestic reservoir of the parasite and a variety of
phlebotomines such as Lutzomyia longipalpis (in the Amer-
icas), Phlebotomus perniciosus and Phlebotomus ariasi (in
the Mediterranean basin) serve as vector of the disease
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(Desjeux, 2001; Martin-Sanchez et al., 1994). A pattern of
occurrence of human visceral leishmaniasis in periodic epi-
demic waves, spanning many years, has been observed
in endemic areas of Brazil (Badaro et al., 1986; Franke
et al., 2002; Sherlock, 1996). The reasons for such fluctu-
ation in the incidence of human cases of the disease are
poorly understood. However, climatic changes affecting
the population dynamics of humans, animal hosts, and sand
fly (phlebotomine) vectors has been reputed as a deter-
mining factor of the fluctuation in the number of human
visceral leishmaniasis cases (Franke et al., 2002; Quinnell
and Courtenay, 2009). In spite of this variation in the occur-
rence of the disease, the fact that periodical outbreaks of
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human visceral leishmaniasis are observed in the same
endemic area, suggests that the parasite is maintained in
the endemic areas, even in periods in which human disease
is nearly absent.

In this study we examined the distribution of out-
breaks of human visceral leishmaniasis and the prevalence
of Leishmania infantum (syn Leishmania chagasi) infection
in dogs of a visceral leishmaniasis endemic area in the
period between 1997 and 2010. The data on the tests
performed upon the stray dog population was obtained
from the records of a collaborative study carried out by
the Gongalo Moniz Research Center, FIOCRUZ, Municipal-
ity Zoonosis Control Services of Jequié and the Endemic
Diseases Control Center Piraja da Silva - PIEJ (Jequié, BA,
Brazil), aiming at different aspects of canine visceral leish-
maniasis (Baleeiro et al., 2006; Dos-Santos et al., 2008;
Paranhos-Silva et al., 2001). The stray dogs were collected
from the streets of Jequié (an endemic area of visceral
leishmaniasis in Bahia state, Brazil), and subjected to com-
monly used tests for detecting infection by L. infantum:
ELISA, for detecting anti-Leishmania specific antibodies in
the serum; culture of spleen aspirate for promastigote
isolation; and leishmanin (Montenegro’s) skin test (LST).
The technical details of the anti-Leishmania ELISA, the
LST and the splenic culture for Leishmania isolation have
been reported elsewhere (Dos-Santos et al., 2008). Sam-
ples of the parasites isolated from the dogs were identified
as L. infantum. Groups of 38-82 stray dogs were exam-
ined in each year of the study (Table 1). The data on
human cases and domiciled dog serology were collected
from the records of the PIE]. Human diagnosis of visceral
leishmaniasis was based on clinical and laboratorial signs
of the disease and a positive ELISA. Estimate of domi-
ciled dog infection was performed by immunofluorescence
test using the IFI-leishmaniose canina-Bio-Manguinhos kit
(FIOCRUZ, Rio de Janeiro, Brazil), following the manufac-
turer’s instructions.

During the period of the study, the number of human
visceral leishmaniasis cases decreased from 40 in 1997 to
21in 2001 and raised again to 35 cases in 2004, declining to
5 cases in 2008 (Table 1 and Fig. 1). In the same period, fluc-
tuations were also observed in the prevalence of dogs with
positive tests for Leishmania infection, with a decrease in
the proportion of animals with evidence of infection (pre-
senting with a positive ELISA, spleen culture or LST) from
66% in 1997 to 36% in 2001 reaching 87% in 2010 (Table 1).
This data on the prevalence of positive tests in stray dogs
was deeply influenced by the test used in the study. Nev-
ertheless, even when only the spleen culture, the least
sensitive test, is considered, the prevalence of infection in
dogs remained high (31 +11%). Even in the period of low-
est incidence of human cases (2001), 17% of the stray dogs
had positive spleen cultures. These observations support
the idea that dogs with active L. infantum infection main-
tain parasites in circulation within local host communities,
even in periods of low transmission by phlebotomines. The
high levels of active infection detected among the stray dog
population may be related to: (1) continuous dog exposi-
tion to sandflies even under conditions of low density of
this vector; (2) potential dissemination through non-usual
vectors such as fleas; (3) direct transmission between dogs

Table 1

Distribution of human visceral leishmaniasis cases and positive cases of L. infantum infection in dogs using different laboratory tests.
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Fig. 1. Frequency of human cases of visceral leishmaniasis and of positive
spleen culture for Leishmania in dogs from Jequié, BA, Brazil, in the period
between 1997 and 2010. The characters a and b indicates time points with
significantly different prevalence of positive spleen culture in dogs (a, 95%
confidence interval of 4-30 in 2001 and 35-65 in 2004) or human cases
of visceral leishmaniasis (b, 95% confidence interval of 0-5 in 2001 and
17-33 in 2004).

through wounds or secretion contacts during fights and
sexual intercourse, both usual in the packs of stray dogs; (4)
factors, such as malnutrition and co-infections, potentially
leading to progression of previously controlled infection
in some animals, as observed in other species (Enserink,
2000; Ferreira et al., 2009; Quinnell and Courtenay, 2009).
In fact, the results for different tests used to assess Leishma-
nia infection in dogs in this study depends upon the stage of
infection and susceptibility/resistance of the animals to the
development of visceral leishmaniasis (Cardoso etal.,2007;
Dos-Santos et al., 2008; Paranhos-Silva et al., 2003; Santana
etal., 2008). For instance, discrepancies are expected when
the results of the LST, which may reflect some level of resis-
tance to the development of disease, is compared with
positive spleen culture which reflects an active infection
(Dos-Santos et al., 2008; Santana et al., 2008).

It is noteworthy the similarity between the shape of
the curves that represent the frequencies of human cases
of visceral leishmaniasis and that of the positivity in cul-
ture of dog spleen aspirates (Fig. 1). Parasite detection in
internal organs (spleen, liver or bone marrow) is associ-
ated with active parasitism and high parasite burden, both
associated with disease (Paranhos-Silva et al., 2003; Reis
et al,, 2006). Hence such similarity in curve shapes of the
frequency in human disease and active parasitism in dogs
suggest the effect of a possible environmental factor, such
as a high density of infected phlebotomines, determining
the outburst of disease in both species.

It would be interesting to compare the infection rate
between housed and stray dogs in an endemic area. In the
time period of this report, however, this was not done in
this work, as the infection rates for housed dogs, which
were far lower than that for the stray dogs (Table 1), were
determined by immunofluorescence and not by ELISA (as
was done for the stray dogs). Although it have been shown
that immunofluorescence is less sensitive than ELISA in
the detection of Leishmania infection, it is interesting to
notice that even the estimate of stray dog infection based
on spleen culture, which is considered less sensitive than
the immunofluorescence test, showed a high proportion

of infection among stray dogs in the whole period of the
study. One cannot, therefore, exclude the possibility that,
in comparison to housed dogs, stray dogs are more exposed
to infection and to factors that determine the emergence
of visceral leishmaniasis and/or positive spleen or skin
parasitisms. In this case, such a population of stray dogs,
frequent in most endemic areas of Brazil, may constitute
a renewable source of parasites, capable of sustaining the
persistence of the infection in urban areas, even in periods
of low transmission by phlebotomines.
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