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Surveillance of visceral leishmaniasis in epidemiologically 
distinct locations in Juruti, a mining municipality in Pará 
State, Brazil

Vigilância da leishmaniose visceral em localidades epidemiologicamente distintas em Juruti, um 
município minerário do Estado do Pará, Brasil

Vigilancia de la leishmaniasis visceral en localidades epidemiológicamente diferentes en Juruti, 
municipio minero del Estado de Pará (Brasil)

ABSTRACT

Surveillance actions for human visceral leishmaniasis (HVL) were carried out in Juruti, a mining municipality in Pará State. A 
peri-urban (Santa Maria-SM) and a rural (Capiranga-CA) location were selected with or without HVL, respectively, for the 
execution of four biannual serologic inquiries (lysate ELISA) in canine populations (SM = 94, CA = 45) and three 
entomological surveys (CDC light traps, 18-6 h x4). Subsequently, the clinical status, as well as the infection by Leishmania, 
was investigated in 53 dogs (SM = 28; CA = 25) with parasitological (bone marrow/lymph, Giemsa), molecular 
(peripheral blood leukocytes, kDNA-PCR) and serological (ELISA) diagnoses assessing different antigens (lysate, k39, 
Hsp83 - screen test, ROC curve). Seroprevalence varied in SM (45; 40; 15; 15%) and in CA (22; 30; 8.5; 0%), presenting 
increasing average IgG rates in SM (320; 378; 951; 1866; p <0.05) despite the euthanasia of dogs after the second 
survey, and stable average IgG rates in CA (100; 159; 141; 0), where euthanasia was not conducted. The frequency rates 
of Lutzomyia longipalpis/Lutzomyia spp. differed in SM (279/296) and CA (4/6). Clinical and laboratory results were 
similar for dogs from SM and CA, respectively: infection (parasitological examination: 86 and 84%; kDNA-PCR: 100%), 
clinical status (asymptomatic: 43 and 56%; symptomatic: 57 and 44%), and specificity by ELISA (100%). On the other hand, 
sensitivity (lysate: 44 and 18%; Hsp83: 48 and 27%; k39: 48 and 41%) and IgG levels (£ 6,400; £ 200) varied, respectively. 
The profile of canine infection in localities with or without HVL transmission differed only in terms of the level/evolution of 
IgG, which makes the temporality of investigations necessary, especially in quiet and isolated areas that present a low vector 
density and where the euthanasia of dogs would become unnecessary. The best serological test was ELISA-k39.

Keywords: Leishmaniasis, Visceral; Dogs; Enzyme-Linked Immunosorbent Assay; Polymerase Chain Reaction; Insect 
Vectors; Epidemiologic Surveillance.
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INTRODUCTION

Human visceral leishmaniasis (HVL) is a severe and 
potentially fatal disease in cases where there is no early 
diagnosis or treatment. In the American continent, the 
disease is caused by the protozoan Leishmania 
(Leishmania) infantum chagasi, and its transmission to 
vertebrate hosts is carried out by the species Lutzomyia 
longipalpis (Diptera: Psychodidae: Phlebotominae), the 
best characterized vector for HVL in the Americas. The crab-
eating fox (Cerdocyon thous) is a reservoir for the parasite in 

14,11the maintenance of its sylvatic cycle . The domestic dog 
(Canis familiaris) has epidemiological importance in the 
transmission to humans because it is the reservoir in the 
domestic cycle of the protozoan and the main source of 

15infection for vectors . 

Visceral leishmaniasis has expanded, tending to 
become an urban disease in the State of Pará. Some areas 
with high transmission rates of the disease comprise 
municipalities in the western region of the state. In this 
region, Juruti is classified as a sporadic transmission 
municipality for HVL; however, it has a boundary in the east 
with Santarém, the second largest city in the state and an 
area that shows high transmission rates. Juruti’s great 
mining potential (bauxite) has attracted enterprises that 
contribute to the economic development of the region, but 
also cause rapid environmental transformations, with 
impacts on public health.

Socioeconomic and environmental characteristics 
affect the efficacy of the strategies that are implemented in 

20,7Brazilian municipalities to control HVL . For this reason, 
an understanding of the development of the disease in the 
context of large environmental changes would guide 
actions related to the surveillance, prevention, and control 

20,4of visceral leishmaniasis .

Over a monitoring period of 18 months, risk factors for 
HVL (domestic reservoir and vector) were analyzed in two 
microenvironments in Juruti, represented by rural sentinel 
locations, with and without transmission of HVL and under 
direct and indirect influence of mining enterprises. Then, the 
profile of the infected dogs was investigated in each 
location with the use of clinical and laboratory 
(parasitological, molecular, and serological) diagnostic 
methods. The performance of crude and recombinant 
antigens in the immunosorbent assay (ELISA) for the 
serological diagnosis in these epidemiologically distinct 
areas was measured. The implications of dog euthanasia 
among control options were also discussed.

MATERIALS AND METHODS

STUDY AREAS

The research on canine visceral leishmaniasis (CVL) was 
performed in two primary sentinel locations, Santa Maria and 
Capiranga, in the municipality of Juruti/Pará, 12 and 60 km 
away from the urban center, respectively (Figure 1). In the rural 
settlement of Capiranga, located in the surrounding area of a 
mineral prospecting site, there were no cases of HVL reported 
by the resident community, and there had been no 
notifications of the disease in the last five years under 
investigation. In Santa Maria, a peri-urban location classified 
as a transmission location of the disease, there was one case 
of HVL, which was reported three years ago, according to data 
provided by the Health Secretariat of the Municipality of Juruti. 

Figure 1 – Study areas in the Municipality of Juruti, State of Pará. 
Sentinel locations: Santa Maria, located on the shore 
of Lake Curumucuri, around 12 km from the Seat of the 
Municipality, and Capiranga, located on the shore of 
Lake Juruti Grande, 60 km from the Seat of the 
Municipality. Capiranga is situated in an adjacent 
position to the area impacted by bauxite mining, 
corresponding to the large clear stain observed to the 
south of the lake
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CANINE POPULATION

The canine population corresponded to 30% of the 
human population, both in Santa Maria (94/303) and in 
Capiranga (45/149) at the beginning of the study 
(November, 2006).

STUDY AND SAMPLING DESIGN

Two sample groups were analysed in the two locations. 
The first group (G1) was used for the monitoring of CVL by 
means of serological surveys, whereas the second (G2) was 
based on the determination of CVL profile and the 
diagnostic performance of different antigens in serological 
tests. The G1 sample consisted exclusively of plasma. As 
such, in a monitoring period of 18 months, four serological 
surveys were performed at biannual intervals: November 
2006, April 2007, October 2007, and April 2008. The 
number of animals varied with each survey, depending on 
the size of the canine population and the finding of dogs in 
the vicinity of the residences. In Santa Maria, the samples 
from the first to fourth surveys totalled 217 plasmas (55, 57, 
47, and 58), while in Capiranga they totaled 90 (27, 10, 
23, and 30). G2 was composed of different specimens: 
plasma, peripheral blood leukocytes (PBL), and 
lymphatic/marrow aspirate from 53 dogs (28 from Santa 
Maria; 25 from Capiranga), obtained two months after 
completing serological monitoring. The CVL profile of the 
two locations was investigated in this sample group, 
considering clinical and laboratory criteria for the 
determination of infection and/or disease.
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SPECIMEN COLLECTION AND LABORATORY TESTS

A total of 5 ml of blood (for G1 or G2) was collected 
from each animal by means of cephalic vein puncture in an 
empty vacuum tube containing EDTA (Shandong, USA). The 
plasma was then obtained by centrifugation at room 
temperature (3700 g/10’/RT) and maintained at -20° C for 
subsequent analysis through an immunoenzymatic assay 
(ELISA) using the crude antigen Leishmania, which 
consisted of a promastigote lysate of L. (L.) infantum 

18chagas . For G2, an ELISA was also carried out; in addition 
to the crude antigen Leishmania, the recombinant antigens 

2 3Hsp83  and k392  were used. The performance of the 
serological tests for the diagnosis of CVL with the three 
antigens was compared in the different areas in relation to 
the established gold standard. For this group (G2), PBLs 
were also obtained. They were stored at -20° C until the 
moment of use and were designated for diagnosis by 

13kDNA-PCR . Lymph node (pre-scapular and/or popliteal) 
and bone marrow samples were obtained from the same 
dogs by aspirate puncture. This material was designated for 
the preparation of Giemsa-stained smears and was 
examined under an optical microscope (40x) for 

16amastigote research .

CLINICAL EXAMINATION OF THE DOGS

The dogs of the G2 group were examined focusing 
mainly on six signs of disease: alopecia, dermatitis, skin 
u lcers ,  con junc t i v i t i s ,  onychogryphos i s ,  and 
lymphadenopathy. Each sign was scored on a semi-
quantitative scale from 0 (absent) to 3 (severe), and the sum 
revealed the total clinical score. Dogs with a total score 
from 0 to 2 were arbitrarily classified as asymptomatic, 
those with a score from 3 to 6 as oligosymptomatic, and 

19those with a score from 7 to 18 as polysymptomatic .

GOLD STANDARD FOR TEST COMPARISON

For the sample obtained after monitoring, a direct 
parasitological exam and an ELISA-lysate assay were used 
in conjunction to determine a panel of gold standard 
samples. A consensus was established between the two 
tests, in which the plasmas positive for at least one test and 
those negative for both were considered the positive and 
negative gold standard groups, respectively. 

STATISTICS

The Fisher's exact test and the analysis of variance 
(ANOVA) were used for the comparison between groups, 
with a significance level of 5%. As part of the analysis of the 
infection/disease profile in the sample of dogs from Santa 
Maria (28) and Capiranga (25), the results of the ELISA tests 
with the three antigens for this sample were compared to 
those obtained with the gold standard to determine the 
performance of the test with each antigen (ELISA-lysate, 
ELISA-Hsp83, and ELISA-k39). Thus, a screening test was 
used where a = true positive, b = false positive, c = false 
negative, and d = true negative. The sensitivity (a/a+c x 
100), specificity (d/b+d x 100), and the positive prediction 
values (a/a+b x 100) and negative prediction values 
(d/c+d x 100) were calculated, in addition to the 
prevalence rate (a+c/a+b+c+d). The counterbalance 
between sensitivity and specificity was expressed in an ROC 
(receiver operator characteristic) curve for the definition of 

8the test with a higher discriminatory level in each location .

ENTOMOLOGICAL SURVEYS

Three entomological surveys with CDC light traps were 
performed in the Amazonian summer (April and July, 2007) 
and Amazonian winter (January, 2008) periods. Five 
entomological collection stations were used in each 
location, and each collection period lasted four nights 
(18:00 to 6:00 h x 4), totaling 144 hours of capture effort in 
each location. The CDC light traps were set in pairs within 
the houses or outside of them, near the annexes housing 
animals within a radius of 20 m. The identification of 
sandflies was performed following the morphological 

22method . 

RESULTS

The results obtained through surveillance of the canine 
reservoir (Canis familiaris) and the sandfly vector (Luzomyia 
longipalpis) in Santa Maria and Capiranga revealed risk 
factors for human visceral leishmaniasis in both locations.

The monitoring of the dogs from the populations of 
Santa Maria and Capiranga for 18 months, by means of 
serological surveys, revealed higher seropositivity rates for 
CVL (ELISA-Lysate) in Santa Maria than in Capiranga, 
especially at the first two collection points (Figure 2A). The 
IgG antibody levels were also high in the dogs from Santa 

Maria ( £ 6400), with a clear rise in the geometric mean 
over time (320, 378, 951, 1866; p < 0.05). Low levels of 
IgG and no significant alterations were detected ( < 200) in 
the animals from Capiranga at any time during monitoring 
period (10, 159, 141, 0; p > 0.05), as shown in Figure 2B.

Time (months)

Figure 2  Canine visceral leishmaniasis in the Municipality of 
Juruti, State of Pará, Brazil. Seroactive dogs (A) and 
geometric mean of the IgG (B) antibody titers in peri-
urban and rural locations of Santa Maria and 
Capiranga, with and without transmission of human 
visceral leishmaniasis, respectively. An ELISA test with 
a promastigote antigen lysate of Leishmania 
(Leishmania) infantum chagasi was used
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The entomological collections carried out during the 
monitoring of the dogs, two in the Amazonian summer and 
one in Amazonian winter, revealed the presence of 
synanthropic flies in both locations, with a predominance of 
Lutzomyia longipalpis over Lutzomyia spp. The frequency 
rate of the former in the sample was greater in Santa Maria 
(279/296) than in Capiranga (4/6), with a higher density 
rate within peridomestic areas. Indoors, the species was 
captured at a low frequency in both locations (Santa Maria: 
3/279; Capiranga: 2/4). table 1 presents the eight species 
identified, as well as their frequency rates in the sample. No 
specimen presented natural Leishmania infection.

The transversal approach for the comparison of the 
profile of infection/disease indicated similarities among the 
dogs of Santa Maria (28) and Capiranga (25). The 
majority, approximately 80%, had an age equal to or less 
than four years in the two locations (Table 2). In the 
comparison between the two locations, the number of 
animals in different clinical categories also did not differ: 
asymptomatic (SM = 12 and CA = 14), oligosymptomatic 
(SM = 11 and CA = 9), and polysymptomatic (SM = 5 and 
CA = 2) with similar asymptomatic (SM = 43% and CA = 
56%) and symptomatic (SM = 57% and CA = 44%) 
percentages. The frequency of confirmed parasitological 
infection was equally high in Santa Maria (86%) and 
Capiranga (84%) and attained 100% when kDNA-PCR was 
used (Figure 3). The specific amplification of DNA (145 
base pairs) confirmed the presence of infection by L. (L) 
infantum chagasi (Figure 4).

Table 1 – Sandflies captured in distinct locations for the transmission of human 
visceral leishmaniasis in the Municipality of Juruti, Pará, during the 
Amazonian summer (April and July 2007) and winter (January 2008)

Human visceral leishmaniasis/location:
*with transmission/peri-urban; without transmission/rural

1. Lu. longipalpis

2. Lu. complexa

3. Lu. paraensis

4. Lu. davisi

5. Lu. walkeri

6. Lu. castanheirai

7. Lu. furcata

8. Lu. shannoni

TOTAL

SPECIES
Santa Maria* †Capiranga

119

1

8

128

160

1

5

1

1

168

279 (94)

1 (0,4)

1 (0,4)

13 (4,4)

1 (0,4)

1 (0,4)

296 (100)

1

1

1

3

3

3

4 (67)

1 (16,5)

1 (16,5)

6 (100)

n (%) n (%)

Tabl  2 – Ages of the dogs sampled for the characterization 
of the profile of canine visceral leishmaniasis in 
the locations of Capiranga and Santa Maria, 
Municipality of Juruti, State of Pará, 2008
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Idades*
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28

39
39
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* Ages of males and non-lactating females ³ 6 months.
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Figure 3  – Canine visceral leishmaniasis in the Municipality of 
Juruti, Pará. The infection rate is determined by 
various diagnostic methods in the rural location, in 
Capiranga, and in the peri-urban location, in Santa 
Maria, with and without transmission of human 
visceral leishmaniasis, respectively (*p<0.05)
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Figure 4  Product of kDNA-PCR (RV1-RV2) revealed by 
electrophoresis in an agarose gel (1.5%) for the 
diagnosis of canine visceral leishmaniasis in the 
Municipality of Juruti, State of Pará. DNA extracted 
from peripheral blood leukocytes (PBL) from dogs 
residing in the locations of Capiranga (1-14) and 
Santa Maria (15-25) was used. The specific band for 
the Leishmania donovani sensu lato complex was 

13145 bp, in accordance with Lachaud et al. . 
Molecular weight marker (MW) was 50 bp; Positive 
control (PC: Leishmania infantum chagasi) and 
negative controls (NC1: PBL of non-infected dog; 
NC2: water
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The differences between the infection/disease profiles 
of the dogs of Santa Maria and Capiranga were only 
observed in the response of IgG humoral antibodies to 
infection by Leishmania. The frequency of seropositive dogs 
differed in the two areas, according to the antigen used for 
the ELISA test (Figure 3). K39 was more sensitive than lysate 
and Hsp83 in the detection of asymptomatic infected dogs, 
and it was the only antigen to yield a similarity between the 
frequencies of asymptomatic seropositivity in both 
locations. The others were only sensitive to the 
asymptomatic infected dogs in Santa Maria (Figures 5A and 
5C). Similarly to the data from serological surveys carried 

out during monitoring, the levels of IgG in the dogs were 
higher among the animals in Santa Maria than among 
those in Capiranga, especially when using an ELISA-lysate 
test (Figures 5B and 5D).

Table 3 presents the performance of the diagnostic tests 
in relation to the gold standard. It highlights a greater 
sensitivity of the parasitological exam for the detection of 
infection by Leishmania and variations in prelavence rates 
determined by the diagnostic method adopted. Among the 
serological tests, the ELISA-k39 had the greatest 
discriminatory power for the serodiagnosis of CVL in both 
locations (Figure 6). 

Table 3 – Canine visceral leishmaniasis in epidemiologically distinct locations in the 
Municipality of Juruti, State of Pará, 2008. Performance of the 
parasitological exam and of the immunoenzymatic assay (ELISA) with 
different antigens in relation to the gold standard

Sensibilidade

Especificidade

VPP*
†VPN

Prevalência

44

100

100

18

39

18

100

100

14

16

48

100

100

19

43

27

100

100

16

24

48

100

100

19

43

41

100

100

19

36

96

100

100

75

86

95

100

100

75

84

Índices Lisado (%) Hsp83 (%) k39 (%) Parasitológico (%)

Dogs residing in the peri-urban location, Santa Maria1 (n = 28), and the rural location, Capiranga2 (n = 
25), with and without transmission of human visceral leishmaniasis, respectively;
* Positive prediction value; † Negative prediction value.

ELISA

2CA1SM CASM CASM CASM

EXAME
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DISCUSSION

The large mining potential of Juruti in the west of the 
State of Pará has attracted enterprises that, in spite of 
contributing to the economic development of the region, 
provoke rapid environmental transformations capable of 
influencing the epidemiology of visceral leishmaniasis and 

20,7causing impacts on public health . Strengthening of 
surveillance actions, including the detailed investigation of 
the risk factors, should provide the necessary knowledge for 
the creation of control strategies to be implemented by the 
municipal agents.

In this study, surveillance actions on visceral 
leishmaniasis (VL) were carried out throughout a period of 
18 months, during a phase of bauxite prospecting in Juruti. 
The actions focused on its canine reservoir and on its vector. 
Epidemiologically distinct rural locations and denominated 
sentinel sites were selected: Santa Maria, with transmission 
of HVL and exposed to urban influences due to its 
peripheral location in relation to the municipal seat located 
just 12 km away, and Capiranga, located at 60 km from the 
urban area, where there were no reports of HVL. However, 
the latter is situated nearby the bauxite mine, where there 
are ongoing activities related to the extraction of that 
mineral.
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 Initially, the variations over time of the frequency of 
infection determined by the serology (ELISA) of the canine 
population in the locations under study were investigated. 
Then, the study sought to establish an infection/disease 
profile of the dogs in each location, aiming to support the 
discussion on potential control actions that focus on dogs 
as reservoirs.

Upon determining the prevalence of the dogs that were 
seropositive for visceral leishmaniasis at the beginning of the 
study, especially during the second biannual survey, both 
locations seemed to be exposed to the same risk (Figure 2A). 
Based on these results and on the occurrence of a new case 
of HVL in Santa Maria during the research period, the 
surveillance team in the Municipality decided to euthanize 
the seropositive dogs. The euthanasia was partially carried 
out only in Santa Maria. The third and fourth serological 
surveys revealed increasing levels of IgG in the dogs from 
Santa Maria, even during the intervention, while in 
Capiranga, where there was no euthanasia of dogs and no 
cases of HVL, the levels of IgG remained low or undetectable 
during the 18 months of monitoring (Figure 2B). 

In areas of intense transmission, the levels of anti-
Leishmania IgG antibodies in dogs are high or are 

19 7,21increasing , and are related to the parasitemia , which 
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have occurred with the dogs in Santa Maria. The low levels 
of IgG are similar to those described for the canine 
population of Capiranga, and suggest control actions of 
the canine infection (in this case, Capiranga would be a 
silent location). They could also be the consequence of 
nonspecific reactions in the serology, which may occur due 
to the high sensitivity of the ELISA test because the dogs are 

9,3,10exposed to many other infectious diseases  that induce B 
lymphocytes to produce IgG. This IgG can sometimes 

1cross-react with the antigens of L. (L.) infantum chagasi .

Differences between the canine populations of the two 
locations would not have been revealed if the frequency 
rate of seropositive dogs had been the only factor 
considered in the second serological survey (Santa Maria: 
40%, and Capiranga: 30%, as shown in figure 2A), for 
example. Therefore, surveillance actions for visceral 
leishmaniasis focused on the canine reservoir must 
consider the temporal aspects of the serological surveys, as 
well as the investigation of the levels of IgG, especially when 
entomological surveys are not feasible due to the lack of 
local technical support.

The intriguing low levels of IgG in the dogs from 
Capiranga, which showed a complete absence of reactivity 
in the last survey (Figure 2B), prompted an investigation of 
the profile of canine infection/disease in the samples of the 
two locations to compare the results. Dogs from both Santa 
Maria and Capiranga with similar ages (Table 2) were 
identical in terms of the clinical presentation of visceral 
leishmaniasis, considering the intensity of signs and the 
number of animals distributed among the asymptomatic, 
oligosymptomatic, and polysymptomatic categories. The 
frequency rate of infections, after parasitological test in 
Santa Maria (86%) was as high as in Capiranga (84%), 
and, with the use of kDNA-PCR (Figures 3 and 4), it reached 
100% in dogs from both locations, which indicated that the 
enzootic disease reaches the entire canine population of 
the two areas.

The occurrence of HVL in a specific area depends, 
basically, on the existence of two factors, an infected vector 

11and a susceptible human host . Even though canine 
infection (domestic reservoir) rates in both locations are 
proportionally the same, the high frequency rate of 
Lutzomyia longipalpis in Santa Maria, but not in Capiranga 
(Table 1), differentiated the two locations in terms of the risk 
of transmission of visceral leishmaniasis to humans. The 
habit of making nocturnal fires in Capiranga, incorporated 
by natives from the local indigenous culture, certainly 
contributed to inhibit the presence of sandflies around their 
homes, and, consequently, the transmission of L. (L.) 
infantum chagasi to humans. This hypothesis should be 
investigated with a study on the knowledge, attitudes, and 
practices (KAP) of the inhabitants of these locations in 
relation to visceral leishmaniasis and its prevention.

Although a parasitological test guarantees absolute 
confirmation of the infection, in practice it is necessary to 
work with tests that are not highly sensitive or specific. For 
the same sample, the ELISA revealed a much lower 
frequency rate of positives than the real number of infected 

dogs, with variations in the sensitivity in relation to the 
antigens utilized (Figure 3). Despite the higher sensitivity of 
the crude promastigote lysate of L. (L.) infantum chagasi in 
detecting high levels of IgG in symptomatic dogs (Figure 
5D), it did not have the same performance in both areas for 
asymptomatically infected dogs. The two recombinant 
antigens (Hsp83 and k39) were the most sensitive under 
these circumstances, while ELISA-k39 had the greatest 
discriminatory power (Figure 6) for detecting 
asymptomatically infected dogs both in Santa Maria and in 
Capiranga (Figures 5A and 5C).

For this type of analysis, the use of dogs that are similar 
to those that will be tested serologically during surveillance 
is advisable, just as it is important that the choice of the gold 
standard test, nonexistent in the case of CVL, be 

8appropriate . Therefore, it was necessary to establish a gold 
standard for calculating the indices of performance of the 
different antigens, which was based on the association of 
the two most traditional tests, the parasitological test and 
the ELISA-lysate test. This fact and the unusual nature of the 
sample in CA (84% of the infected dogs) influenced the 
estimation of specificity and other related indices, such as 
the negative prediction value, which was extremely low in 
relation to the small number of negative patterns (Table 3). 
These indices still need to be investigated in dogs from 
locations with low rates of infection by L. (L.) infantum 
chagasi because although the ELISA test is the method of 

11choice for epidemiological research , it is important to 
consider variations in the performance associated with the 
burden of the disease (or intensity of transmission) in a 
certain location. Sensitivity and specificity of the ELISA test 
are also significantly reduced during the latent period of 

7canine infection . Therefore, under different conditions (or 
in different canine populations), sensitivity could be even 
lower than that described in this study.

The lack of official records in the past five years or of 
reports from inhabitants, on the occurrence of HVL in 
Capiranga (where dog euthanasia was not performed), 
associated with the risk factors described in this study, 
confirm the need for surveillance of VL in the other locations 
within the bauxite mining environment. The surveillance 
actions should be founded upon the local epidemiological 
conditions in order to be effective.

In Capiranga, entomological surveillance is preferential 
to dog euthanasia because the potential of these animals to 
infect sandflies, with subsequent transmission to humans, is 
currently limited. The findings in Santa Maria, however, 
indicate an imminent risk of urbanization of VL, and 
rigorous measures should be immediately taken to avoid its 
expansion, including environmental education, monitoring 
of emerging vectors for chemical control, euthanasia of 
polysymptomatic dogs, and the search for new foci in the 
vicinity, in rural and urban locations.

Some actions that could be developed for the chemical 
control of the vector population are the spraying of 
residences with insecticide and the use of dog collars or 

5mosquito nets, both containing deltamethrin . Recently, in 
an unpublished study in Latin America, it was demonstrated 
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that washing dogs with this pyrethroid has a residual effect 
(entomological effectiveness) of 5.2 months, similar to that 
observed with the use of collars. The advantage is the low 
cost (US$ 0.06-0.10) of the former in comparison with the 

6latter (US$ 10-15) .

In spite of the possible interventions, either already 
available or still under study, any attempt to chemically 
control the vector depends on previous entomological 

16studies  which Amazonian municipalities are commonly 
unable to perform. However, the effective control of VL by 
means of elimination of dogs requires the removal of a 
large proportion of dogs infected with the vector from the 

7location . This is generally not feasible, especially when the 
entire canine population is found to be infected, as 
demonstrated in this study.

  The best way to control CVL and, consequently, to 
prevent the human disease would be the development of an 
effective vaccine for dogs, which is still not available. The 
research associated with the development of this vaccine 

17has indicated promising candidate formulations , and the 
advances in the understanding of the mechanisms by which 
parasites of the Leishmania genus infect and evade the 
immune response of mammal hosts are opening research 

12fronts in search of new vaccines against the disease .

Because of the unavailability of a vaccine for dogs, even 
if the ideal diagnostic method for the detection of canine 
infection were to be found, it would not be effective without 
the solutions to the local problems faced by the majority of 
Amazonian municipalities. These problems include 
deficiencies in management, the scarcity of human and 
financial resources, and the frequent conflicts between the 
health authorities and the local population related to the 
current practice of dog euthanasia.

The results of this study reveal the occurrence and extent 
of enzootic CVL in Capiranga, and, consequently, the 
possibility of emergence of HVL not only in this location, but 
also in other silent locations similar to Capiranga, which 
are exposed to the direct impact of large environmental 
transformations related to mining activities. The risk of 
expansion of the number of HVL cases in transmission areas 
exposed to increasing urban influences was also shown 
(Santa Maria and similar locations). The results orient HVL 
surveillance, prevention, and monitoring actions in Juruti, 
in rural locations, in areas surrounding the mining camps 
and in peri-urban areas.
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Vigilância da leishmaniose visceral em localidades epidemiologicamente distintas em 
Juruti, um município minerário do Estado do Pará, Brasil

Palavras-chave: Leishmaniose Visceral; Cães; ELISA; Reação em Cadeia da Polimerase; Insetos Vetores; Vigilância 
Epidemiológica.

RESUMO
Realizaram-se ações de vigilância para leishmaniose visceral humana (LVH) em Juruti, município minerário do Estado do 
Pará. Foram selecionadas as localidades de Santa Maria (SM), periurbana, e Capiranga (CA), rural, com e sem LVH, 
respectivamente, para quatro inquéritos sorológicos semestrais (ELISA-Lisado) nas populações caninas (SM = 94; CA = 
45) e três levantamentos entomológicos (armadilhas luminosas CDC, 18-6hx4). Posteriormente, investigaram-se status 
clínico e infecção por Leishmania em 53 cães (SM = 28; CA = 25) com diagnóstico parasitológico (medula/linfa, 
Giemsa), molecular (leucócitos do sangue periférico, kDNA-PCR) e sorológico (ELISA), avaliando-se diferentes antígenos 
(Lisado, k39, Hsp83 - screen test, curva ROC). Soroprevalências variaram em SM (45; 40; 15; 15%) e CA (22; 30; 8,5; 
0%), com médias crescentes de IgG em SM (320; 378; 951; 1866; p<0,05), apesar da eutanásia de cães após segundo 
inquérito, e estáveis em CA (100; 159, 141; 0), onde não houve eutanásia. A frequência de Lutzomyia 
longipalpis/Lutzomyia spp diferiu em SM (279/296) e CA (4/6). Os resultados clínicos e laboratoriais assemelharam-se 
para cães de SM e CA, respectivamente, quanto à infecção (parasitológico: 86 e 84%; kDNA-PCR: 100%), status clínico 
(assintomáticos: 43 e 56%; sintomáticos: 57 e 44%) e especificidade no ELISA (100%), mas variaram sensibilidades 

(Lisado: 44 e 18%; Hsp83: 48 e 27%; k39: 48 e 41%) e níveis de IgG (£ 6.400; £ 200). O perfil da infecção canina nas 
localidades com e sem transmissão de LVH diferiu apenas em níveis/evolução de IgG, o que torna necessária a 
temporalidade dos inquéritos, sobretudo em áreas silenciosas, isoladas com baixa densidade do vetor, onde seria 
dispensável a eutanásia de cães. O melhor teste sorológico foi ELISA-k39.
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Vigilancia de la leishmaniasis visceral en localidades epidemiológicamente diferentes 
en Juruti, municipio minero del Estado de Pará (Brasil)

RESUMEN

Se realizaron actividades de vigilancia para la leishmaniasis visceral humana (LVH) en Juruti, un municipio minero en el 
Estado de Pará. Se seleccionaron zonas periurbanas (Santa Maria-SM) y rurales (Capiranga-CA), con y sin LVH 
respectivamente, para cuatro estudios serológicos semestrales (ELISA lisado) en la población canina (SM = 94, CA = 45) y 
tres encuestas entomológicas (trampas de luz CDC, 18-6hx4). Posteriormente, se investigó el estado clínico y la infección 
por Leishmania en 53 perros (SM = 28, CA = 25) con diagnóstico parasitológico (médula ósea o linfa, Giemsa), 
molecular (leucocitos de sangre perférica, kDNA-PCR) y serológico (ELISA), evaluando diferentes antígenos (Lysate, k39, 
Hsp83 - screen test, curva ROC). La seroprevalencia varió en SM (45; 40; 15; 15%) y CA (22; 30; 8.5; 0%), con media 
creciente de IgG en SM (320; 378; 951; 1866; p<0,05), a pesar de la eutanasia en los perros después de la segunda 
encuesta, y estable CA (100; 159, 141; 0), en que no hubo eutanasia. La frecuencia de Lutzomyia longipalpis/Lutzomyia 
spp difiere en SM (279/296) y CA (4/6). Los resultados clínicos y de laboratorio se asemejan para perros de SM y AC, 
respectivamente, respecto a la infección (parásitos: 86 y 84%, kDNA-PCR: 100%), situación clínica (asintomática: 43, 
56%; sintomáticas: 57, 44%) y especificidad en ELISA (100%), pero se registró variación en la sensibilidad (lisado: 44 y 18; 
Hsp83: 48 y 27%; k39: 48 y 41%) y en los niveles de IgG (£ 6.400; £ 200). El perfil de la infección canina en las localidades 
con y sin transmisión de la LVH difería sólo en los niveles o en la evolución de IgG, que hace necesaria la temporalidad de 
las investigaciones, principalmente en zonas tranquilas y aisladas, de baja densidad del vector, donde seria innecesaria la 
eutanasia en perros. La mejor prueba serologica fue ELISA-k39.

Palabras clave: Leishmaniasis Visceral; Perro; Prueba ELISA; Reacción en Cadena de la Polimerasa; Insectos Vectores; 
Vigilancia Epidemiológica.
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