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PREVALENCE OF AMERICAN TRYPANOSOMIASIS AND LEISHMANIASES IN DOMESTIC DOGS IN A
RURAL AREA OF THE MUNICIPALITY OF SAO JOAO DO PIAUI, PIAUI STATE, BRAZIL

Taliha Dias PEREZ(1), Fabiano Borges FIGUEIREDO(2), Artur Augusto Mendes VELHO JUNIOR(2), Valmir Laurentino SILVA(3),
Maria de Fatima MADEIRA (4), Reginaldo Pecanha BRAZIL(1) & José Rodrigues COURA(1)

SUMMARY

Chagas disease and the leishmaniases are endemic zoonoses of great importance to public health in the state of Piauf, Brazil.
The domestic dog (Canis familiaris) is a major reservoir, host of Trypanosoma cruzi and Leishmania spp. in both urban and rural
areas, playing an important role in the transmission of these parasites. The present study evaluated the prevalence of both infectious
diseases in dogs of a rural area in the municipality of Sdo Jodo do Piaut, Piaui State. One hundred twenty-nine blood samples were
collected for serological assessment: for the leishmaniases, 49 (38%) animals tested positive by the Dual-Path Platform technology
(DPP), nine (6%) by the Enzyme-linked Immunosorbent Assay (ELISA), and 19 (14.7%) by the Indirect Fluorescent Antibody test
(IFA); while for American Trypanosomiasis, 36 (28%) dogs were reagent by ELISA and 21 by IFA. Of the 129 dogs sampled, 76
were submitted to xenodiagnosis, bone marrow aspiration and skin biopsy to perform parasitological tests whose results showed only
one (2.3%) positive skin sample for Trypanosoma caninum and one positive xenodiagnosis for 7. cruzi, both results confirmed by
molecular assays. Three hundred triatomines of the species Triatoma brasiliensis and 552 phlebotomines - 509 (97%) of the species

Lutzomyia longipalpis, were also captured.
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INTRODUCTION

Chagas disease (CD) as well as the leishmaniases are chronic,
systemic diseases that are considered by the World Health Organization
(WHO) and the Pan American Health Organization (PAHO) as neglected
tropical diseases. The term ‘neglected’ highlights that these diseases affect
poor and marginalized populations, especially in low-resource settings'.

American Trypanosomiasis (AT), also called Chagas disease, is a
zoonosis produced by the flagellate protozoan Trypanosoma cruzi, and it
is transmitted to humans by three different triatomine genera: Triatoma,
Rhodnius or Panstrongylus, mainly by the vector through contact with
infected feces*3. Mammals are natural reservoirs of the parasite, and
they play a key role in the maintenance and interaction of the domestic
and sylvatic cycles of Chagas infection*’. Persistence of parasitemia
in dogs provides them with the opportunity to infect triatomines, then
humans, and they have been used as efficient natural sentinels to assess
T. cruzi reinfections®*®.

The leishmaniases are zoonoses that affect humans and other species

of wild and domestic mammals with diverse clinical manifestations.
They are caused by protozoa of the genus Leishmania, and their main
form of transmission occurs through the bite of insect vectors of the
Phlebotominae subfamily>*!°. Dogs are admittedly the main reservoirs
of Visceral Leishmaniasis (VL), with a strong positive association
between areas of major concentration of human VL and places with high
prevalence of seropositive animals'!.

The World Health Organization (WHO) relies on two main stays
for the control and elimination of Chagas disease: interruption of
transmission and care to patients. Efforts to reduce transmission include
mainly the interruption of intra-domiciliary vectorial transmission'* and
the identification of domestic reservoir hosts. The main tools used by
the Brazilian Visceral Leishmaniasis Control and Surveillance Program
are canine surveillance measures that comprise the investigation of the
focus, the active search for symptomatic dogs, and monitoring, which
includes sample and census serological surveys'.

Both in Chagas disease and in the leishmaniases, the domestic dog
is a risk factor for the population health, because it can be a source of
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infection by T. cruzi and Leishmania spp. to humans, and the close
contact between them, especially when dogs are kept indoors during the
night, can significantly intensify the transmission of disease to human
beings'*. The interchanges among sylvatic, peridomestic and domestic
cycles of the disease performed by these pets increase the contact with
vector species and, consequently, the risk of vectorial infection or oral
infection through the hunting and eating of wild animals'*. Persistence
of parasitemia in dogs provides them with the opportunity to infect
triatomines, then humans, and they have been used as efficient natural
sentinels to assess 7. cruzi reinfections®*.

Camargo et al. (1984)" carried out the first study on Chagas infection
with nationwide reach. This survey included data collected between 1975
and 1980, and indicated that the state of Piaui, among others, presented
sparse entomological data and the record of a few cases of infection'®.

Evidence of infection with Trypanossoma cruzi and Leishmania
spp. in domestic dogs can be a good indicator of circulation and risk of
human infection. The mere occurrence of triatomines and infected canine
reservoirs in human dwellings hypothesizes the risk of transmission of
Chagas disease and leishmaniases.

MATERIAL AND METHODS
Study Area

The municipality of Sdo Jodo do Piaui (SJPI) belongs to the 11"
Sanitary Region of Piaui State; it is located in the southeast region of the
state, along the banks of the Piaui river, 450 km from the state capital -
Teresina. Its economy is concentrated in family farming and livestock
and, more recently, in commerce; SJPI is one of the most important cities
in the south of Piauf State (Fig. 1).
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Covering an area of 1,527,773 km?, the municipality of SJPI has
a population of 19,553 inhabitants, with 6,083 residents living in rural
areas'’.

Sampling

A cross-sectional study was conducted on a convenience sample,
through active search for dogs in the rural area of the municipality,
between December 2013 and July 2014.

For this survey, dogs that lived in the area longer than six months,
aged eight months or older, were included in the study after the informed
consent of owners. Only blood sampling was performed in animals that
did not present good general health or conditions to sedation, as well
as in pregnant bitches, aggressive dogs and stray dogs. The procedures
used in this animal study, were approved by the Ethics Committee on
Animal Use (CEUA- FIOCRUZ), under the license number LW-43/10.

The dogs (76) were sedated with ketamine hydrochloride (10 mg/
kg) associated with acepromazine maleate (0.2 mg/kg) and submitted
to physical examination, blood collection, bone marrow aspiration
and biopsy of intact skin fragments obtained from the scapular region.
Xenodiagnosis was also conducted at this moment.

Dog blood samples (129) were collected by puncture of the cephalic
vein, without anticoagulant, for the performance of serological tests.

For collection of skin fragments through biopsy (76), trichotomy was
performed using disposable stainless steel blades, antisepsis and local
anesthesia with 2% lidocaine without vasoconstrictor. Two intact skin
fragments of the scapular region of each animal were collected using
a 3-mm punch for parasitological tests. The fragments were stored in
sterile physiological saline with antifungal and antibiotics for further
processing in culture.

Bone marrow aspirates (76) were obtained from the sternum
manubrium, using a 20 mL syringe with a 40x12 mm needle, after
trichotomy, antisepsis and local anesthesia with 2% lidocaine.
Approximately 0.2 mL of the sample obtained in the aspirate was placed
in a tube containing culture medium.

Capture of insect vectors

Three trained and experienced endemic surveillance agents conducted
an active search for triatomines in the domiciliary and peridomiciliary
areas of the participating residences between December 2013 and July
2014. The specimens captured were placed and transported in plastic
vials with screw caps with small holes, containing filter paper cut and
folded into an accordion shape. Each vial contained an identification
label with the registration number of the residence, date, and place of
collection (domiciliary or peridomiciliary area).

Collection of phlebotomines was conducted from June to July 2014,
with CDC light traps, between 5 pm and 6:00 am, totaling 27 hours of
capture time. Each light trap was positioned 12 meter above the ground,
and were installed in the three different ecotopes (domestic, peridomestic
and sylvatic). Shannon type traps mounted approximately 20 to 30 cm
off the ground were also used; a battery lantern was utilized to attract
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the sandflies. The insects were captured by hand vacuum aspirators and
stored in vials containing alcohol 70 GL.

Serologic Assays

The following tests were employed in the diagnosis of Visceral
Leishmaniasis (VL): Indirect Fluorescent Antibody test (IFA), using
L. (L.) chagasi promastigotes as antigens, following the methodology
described by Camargo & Rebonato (1969)'%; Enzyme-linked
Immunosorbent Assay (ELISA) and Dual-Path Platform technology
(DPP®), using commercial kits produced by BioManguinhos (FIOCRUZ,;
Rio de Janeiro, Brazil), distributed through the public health system.

The following tests were used in the diagnosis of American
Trypanosomiasis (AT): Chagatest ELISA recombinant version 3.0
(Wiener lab.) with anti-human IgG antibody replaced with anti-dog
IgG (Sigma-Aldrich); and an in-house IFA protocol standardized by
the Immunodiagnostic Department of the Public Health Research and
Service Laboratory (ENSP/FIOCRUZ)".

Parasitological test

Twenty triatomine fourth-instar nymphs, ten nymphs of the
Panstrongylus megistus species and ten of the Triatoma infestans species
were used in the xenodiagnosis. These nymphs were placed in wooden
boxes, with filter paper cut and folded into an accordion shape, covered
with tulle, and fastened with rubber bands. Each box was labeled with
the triatomine species, dog registration number, name and date.

Two boxes (one of each type) were placed on the abdomen of the
animals for a 30-minute repast. After blood feeding, the nymphs that
fed (which presented distended abdomen) were selected and placed in
a new container. These nymphs received supplementary chicken blood
(Gallus gallus) feeding, 15 days after the test, in order to maintain 7.
cruzi in the Kissing bug.

When the xenodiagnosis was positive, the material was seeded
in Novy-MacNeal-Nicolle (NNN) culture medium for isolation and
identification by a molecular technique (Polymerase chain reaction -
PCR)*".

Parasite visualization was performed in the triatomines following
the protocol of the Laboratory of Parasitic Diseases of Instituto Oswaldo
Cruz - 10C, also based on the Training Manual on Trypanosoma cruzi
Detection”.

Identification of isolates of Trypanosoma caninum characteristic
forms were categorized according to Pinto ef al. (2014)*.

Immediately after biopsy, the tissue samples (skin and skin lesions)
were dipped in PBS solution, pH 7.4, supplemented with antibiotics
(penicillin and streptomycin) and antifungal (fluorocytosine), and kept
at 4 °C for 24 h. After this period, the samples were seeded in biphasic
NNN culture medium containing Schneider medium supplemented with
10% fetal bovine serum as liquid phase. Approximately 0.2 mL of OM,
obtained by puncture was seeded directly into the culture medium. The
cultures were kept in organic greenhouse at 26-28 °C; they were examined
weekly for 30 days by fresh examination in search for flagellate forms.

RESULTS

None of the animals investigated showed characteristic signs
of Canine Visceral Leishmaniasis (CVL), such as hepatomegaly,
splenomegaly, skin lesions, cachexia, apathy, onychogryphosis, local and
generalized alopecia, edema of the limbs, or regional adenitis.

Serology - Leishmaniasis

One hundred twenty-nine (129) dog serum samples were analyzed:
49 of them (38%) were positive by DPP, nine (6%) by ELISA and 19
(14.7%) by IFA (Table 1).

Table 1
Results of the serological tests for Leishmania sp.

Assays Reagent Non-reagent  Total
DPP 49 (38%) 80 129
ELISA 09 (7%) 120 129
IFA 19 (14.7%) 110 129
DPP and ELISA 09 (7%) 120 129
ELISA and IFA 06 (4.6%) 123 129
DPP, ELISA and IFA 06 (4.6%) 123 129
Total 98 (75.9%) 676

Of the 129 samples, six (4%) were positive in all serological tests
performed for Leishmania sp. and nine (7%) were positively concordant
in the tests advocated by the Ministry of Health (MH) (DPP and
ELISA).

Serology - American trypanosomiasis

One hundred twenty-nine (129) dogs were analyzed: 36 (28%) were
positive by ELISA and 21 (16.3%) by IFA.

Of the 129 specimens analyzed, 10 (7.7%) showed agreement in
the two (2) tests (Table 2). Considering the condition of two positive
serological results: DPP and ELISA for Leishmaniases, and ELISA and
IFA for American trypanosomiasis, a co-positivity rate of 0.3% was
observed, i.e, of the 15 animals with positive results for either one of the
two conditions, only four were coincident for AT and VL.

Table 2
Results of the serological tests for 7. cruzi

Assays Reagent Non-reagent Total
ELISA 36 (28%) 93 129
IFA 21 (16.3%) 108 129
ELISA and IFA 10 (7.7%) 119 129
Total 67 (53%) 320

Parasitological culture

Only one (2.3%) skin sample tested positive for the species
Trypanosoma caninum.
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In the xenodiagnosis, one (1.4%) animal presented a positive
parasitological result for 7. cruzi, which was confirmed by PCR?'. This
animal also showed positive results in all the serological tests carried
out for AT and VL.

Taxonomic classification of the vectors

All the triatomines captured (300) belonged to the species Triatoma
brasiliensis. Five hundred twenty-two phlebotomines of the following
species were captured: 509 (97.50%) Lutzomyia longipalpis, one (0.2%)
L. migonei, seven (1.34%) L. lenti and five (0.96%) L. intermedia.

DISCUSSION

The epidemiological importance of the Brazilian northeast region for
the maintenance and control of Chagas disease (CD) is well known, and
it has been widely demonstrated in studies conducted in the region'*122,
In 1984, Camargo et al.'’ conducted the first survey on the prevalence of
CD at national level between 1975 and 1980; in 2011, Silveira er al.
detailed these results in their geographical distribution, where the Piaui
State far surpassed the expected prevalence estimation in the country,
being the sixth most prevalent State, with 4.04 seropositive individuals
per one-hundred inhabitants.

Studies on the human seroprevalence of 7. cruzi infection, specifically
in the 11" Sanitary Region of Sdo Jodo do Piaui, presented 216
seropositive results by IFA considering the 2,399 residents examined,
a percentage of 5.3%. When compared with the other Sanitary Regions
studied, this percentage stands well above the average noted by the
author'.

The municipality of SJPI is defined as an endemic area for CD, it
presents an archaic basic structure for the control of this disease, and
had only one case of human VL notified in 2014 (Communication of the
Municipal Health Secretary). There are no studies providing information
on LV either on the human population or on the canine population.

In view of the difficulties in controlling these diseases, the Brazilian
Ministry of Health proposes an innovative methodology for surveillance
and adopted preventive measures based on a better definition of areas of
transmission or risk of transmission.

The new approach aims to incorporate the ‘silent’ states and
municipalities, i.e., without human or canine cases of the disease, in
the surveillance, thus aiming to avoid or minimize problems regarding
aggravations in areas without transmission®.

The lack of characteristic signs and symptoms of AT and VL in
the dogs investigated in this study is similar to the results presented
by Santana er al.(2012)*, where naturally infected dogs in the
northeastern semiarid region presented characteristics related to the
undetermined chronic form, that is, asymptomatic dogs. This difficulty
in the identification of naturally infected dogs, with no pathognomonic
characteristics of CD and VL, complicates the diagnostic process and
the prevention and control measures.

CD and VL are typical examples of organic injuries resulting from
anthropic changes in the environment and of discrepant socioeconomic
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differences. The protozoa which are the causative agents of these diseases
were restricted to sylvatic cycles, circulating among mammals and
vectors in the natural environment®, and the promiscuity described in
this study regarding the interaction between animal species in households
and their owners are also factors that increase the risk of transmission
of these diseases.

The high levels of prevalence of AT and VL, 77% and 7%,
respectively, when the protocol of the Brazilian Ministry of Health that
adopts two different serological techniques (ELISA and IFA for AT;
DPP and ELISA for VL) for the laboratory diagnosis, exceed the values
shown in previous studies'® for human CD serology.

Unfortunately, the lack of previous data on dogs in this region
prevents us from making a comparison to assess whether there has been
an increase or a decrease in the risk for the human population.

A study conducted by Mendes er al.(2013)* with dogs naturally
infected by Trypanosoma cruzi showed a prevalence of 4.08% in the
rural area of the municipality of Patos, located in the semiarid region of
the nearby Paraiba State, a significantly lower prevalence in comparison
with that found in SJPI (7.7%). The contextualization of the problem
and the production of data on these diseases in the municipality of SJPI
will bring a better understanding of epidemiological issues and pertinent
entomological, political and administrative discussions.

In the present study, we were unable to demonstrate infection
by Trypanossoma cruzi and Leishmania spp. in domestic dogs by
parasitological cultures due to the high contamination rate (60%) in this
methodology, which can probably be explained by the very precarious
laboratory structure of the municipality, as well as the long distance
between sampling housing units.

However, the seropositivity of the tests performed to investigate the
two diseases have confirmed, along with the high density of vectors, the
high number of human cases in the region. Other authors*’** have also
reported dogs infected by 7. cruzi in the southeast region of the USA
and these cases have been associated with the domestic transmission of
human infection. In 1978, Mott also demonstrated that seropositivity
in human beings was five times higher in domiciles inhabited by
infected dogs and cats than in those where there were no infected
domestic animals®. In 2014, Curi et al.*® showed that dogs may be
useful as sentinels for zoonotic leishmaniases in areas with uncertain
epidemiological status.

Studies in areas of Atlantic forest fragments have presented some
significant variables related to dog management and vector attractiveness
(presence of other animals) as being negatively associated with
seropositivity*’. However, it was not possible to assess the exposure to risk
factors in the dogs of this study because all of them were equally exposed
to the same conditions, with access to the household, peridomicile and
wild environment, and in close interaction with the other existing animals
in the housing units.

The fact that one dog parasitized with Trypanosoma caninum was
found, reinforces the importance of studies that search for these new
species, and also investigate their epidemiology, as others authors have
discussed®’.
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The Municipal Health Secretary of SJPI has no records of cases of
canine leishmaniases in its database or notification log, but the region is
recognized as endemic for Chagas disease.

All of the dogs in the study area were exposed to the cycle of
transmission of American trypanosomiasis and leishmaniases, a condition
that is reinforced by the finding of positive dogs in all the housing
units sampled. It is worth mentioning that 0.3% (four) of the animals
were co-positive for 7. cruzi and Leishmania spp., which configures a
possible cross-reaction of the results obtained in the serological tests
recommended by the Brazilian Ministry of Health for the diagnosis of
both diseases. Nevertheless, even though we know that serological tests
are not the most suitable for the confirmation of overlapping infections,
the low co-positivity rate observed suggests a good specificity of the
methods used.

In endemic areas for Chagas disease, such as the municipality of
SJPI, as well as in other areas where there is an overlapping of the action
of T. cruzi and Leishmania spp., routine diagnostic tests must always
be evaluated with caution, possibly using more precise tools, such as
molecular techniques.
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