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Triatoma costalimai Naturally Infected by Trypanosoma cruzi: A Public Health Concern
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Abstract. The rupestrian Triatoma costalimai species has been found infected by Trypanosoma cruzi in wild, peri-
domicile, and intradomicile environments in themunicipality of Aurora do Tocantins, Tocantins, Brazil. Proximity between
rock outcrops increases the risk of vector transmission of Chagas disease via this species. Thiswork describes a focus of
colonization by T. costalimai specimens infected by T. cruzi in rock outcrops located in an urban area in this municipality.
Parasitological examination of feces from the collected specimens, axenic cultivation of T. cruzi–positive samples, and
genetic characterization of the isolates were performed. Nymph and adult specimens were collectedwith a high infection
prevalence (64.5%) for T. cruzi discrete type unit (DTU I). Participation of the T. costalimai species in the wild cycle of
T. cruzi in rock outcrops located in an urban area demonstrates the need for entomological surveillance and control of
vector transmission of Chagas disease in the municipality of Aurora do Tocantins, Tocantins.

The state of Tocantins presents the Amazonian biomes
predominating in the north and northwest regions and in the
Cerrado in the northeast, southwest, and southeast. A total
of 16 species of triatomines were caught inside or around
dwellings in this state, among these Triatoma costalimai
Verano and Galvão, 1959, rarely found in the home. How-
ever, the prevalence of Trypanosoma cruzi infection in
T. costalimai was 13.5%.1 This specie was described from
specimens collected in rocky outcrops in themunicipality of
Taguatinga, State of Tocantins, and has since been found in
the regions of Cerrado Biome in the States of Goiás,
Tocantins, and Bahia.2 Housing conditions, enhanced by
human impact on the environment, favor the domiciliation of
triatomines,3 and, combined with oral transmission, exac-
erbate the epidemiological profile of Chagas disease in the
state of Tocantins. According to the Health Surveillance
Secretary of the Brazilian Ministry of Health in the State
of Tocantins, 23 cases of acute Chagas disease were
confirmed for the period of 2000–2014, of which 19 were
associated with oral transmission, two with vector trans-
mission, and two with no information on the type of trans-
mission.4 In the period of 2010–2013, 59% of the deaths
caused by Chagas disease in the northern region of Brazil
occurred in the state of Tocantins, where the average
number of reports was 54 deaths/year, southeast health
regions with 25%, Capim Dourado with 23%, and Cerrado
Tocantins Araguaia with 13% (Oliveira et al., Secretary of
Health of the State of Tocantins (SESAU), Tocantins 2016,
unpublished data). TheMinistry of Health included the State
of Tocantins in two surveillance models created for the
Legal Amazon region, one aimed at preventing vector
transmission and the other aimed at early detection of acute
cases. In Tocantins, and particularly in Aurora do Tocantins,

proximity between dwellings and rock outcrops increases
the risk of vector transmission by T. costalimai. This mu-
nicipality was classified in 2006 as being at high risk for
vector transmission based on the following indicators:
morbidity (acute or chronic autochthonous cases of the
disease), entomological factors (vector species, infestation,
and dispersion), and environmental factors (domicile and
extra-domicile).5 These, in turn, would be associated with
anthropogenic effects on ecosystems, where this species
naturally participates in the life cycle of T. cruzi. Studies
have shown that there is an association between T. cruzi
genotypes and the clinical forms of Chagas disease,6–8

reinforcing the importance of knowing the discrete typing
units (DTUs) circulating in endemic areas. Thus, the objec-
tive of this work was to perform the following: 1) describe a
focus of infected T. costalimai in an urban area of the mu-
nicipality of Aurora do Tocantins, 2) determine its preva-
lence of infection by T. cruzi, and 3) characterize the
genotypes of T. cruzi in the isolates.
Captures were performed in the municipality of Aurora do

Tocantins (12�42932.060S 46�24921.240W), State of Tocan-
tins, Brazil, in a sylvatic environment of rock outcrops, with
approximately 30mof height, located 10m far from thehouse,
with the presence of annexes of the peridomicile where do-
mestic animals are kept (dog, chicken, and pig) (Figure 1).
Sixteen Noireau traps9 were used for two nights in a period of
14 hours each one (IBAMA SISBIO License 43393-1 of 05/27/
2014).
Taxonomic identification of adults was performed accord-

ing to the morphological criteria described by Lent and
Wygodzinsky10 and a dichotomous key for species of the
subcomplex Matogrossensis by Gonçalves et al.11 Nymphs
were kept in the laboratory to confirm their species classifi-
cation as they reached adulthood.
The presence of trypanosomatids was investigated through

the analysis of the intestinal contents using optical microscopy
and the results were sent to the SESAU-Tocantins. Samples
positive for epimastigote and metacyclic trypomastigote
forms similar to T. cruzi and also negatives ones were
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cultured at 28�C in biphasic axenic media of Neal, Mc Novy
and Nicolle and LIT (liver infusion tryptose), containing
20% fetal bovine serum, penicillin, and fluorocytosine, for
isolation of parasites. After 15 days, positive samples were
cultured at 28�C for 20 days in LIT medium, with five times
the volume of the isolation medium, to obtain the mass of
the parasites. The cultures were washed in 0.01 M
phosphate-buffered saline at pH 7.4, through centrifuga-
tions at 2,500 rpm, and the pellet containing the parasites
was stored at −20�C until further use.
DNA extractionwas performed using the phenol–chloroform

method.12 DNA quantification was performed using a Denovix
spectophotometer DS-11 at a wavelength of 260 nm.
Genotyping, for the determination of DTUs of these sam-

ples, was performed through amplification and analysis of
three gene regions: Subunit 2 of the mitochondrial cyto-
chrome oxidase (COII) enzyme followed digested with the
enzymeAlu I (Promega), D7divergent domain of the 24Salpha
rRNA gene, and intergenic region of the spliced leader (SL-
IRac), according to Martins et al.13 PCR and digestion prod-
ucts were analyzed on a 6% acrylamide gel stained with
ethidium bromide. As controls, the strains Col1.7G2 (TcI), JG
(TcII), RN19 (TcIII), AM64 (TcIV), 3253 (TcV), and CL-Brener
(TcVI) were used.
A total of 53 specimensofT. costalimai (female=8;male=4;

N2 = 9; N3 = 12; N4 = 9; and N5 = 11) were captured. Of these,
adults and nymphal instar (N = 34, 64.15%) were infected by
T. cruzi (Table 1). A total of 21parasite sampleswere isolated in
cultures in axenicmedium, andmolecular analyses confirmed
the samples belonged to the species T. cruzi based on DTU
TCI profile. It was not possible to isolate 13 samples probably

because of an incompatibility of the sylvatic strains with cul-
ture medium or low infections rates.
The high T. cruzi infection prevalence in adults and nymphs

of stages IV and V of T. costalimai suggests that this species is
maintaining the wild cycle of the parasite in a peridomicile
environment in the municipality of Aurora do Tocantins, con-
stituting a risk of vector transmission of Chagas disease in
this area. These results corroborate a study performed by
Gonçalves et al. (unpublished data) in nine municipalities in
Southeastern Tocantins, including Aurora do Tocantins, that
reported the presence of T. costalimai with high infection
prevalence in wild and peridomicile ecotypes but did not de-
termine the circulating DTU. Likewise, Brito et al.14 also ob-
served that T. costalimaimay contribute to the transmission of
T. cruzi in the peridomicile and intradomicile environments,
with high infection prevalence in triatomines adults, of mu-
nicipalities of Southeastern Tocantins, including Aurora do
Tocantins, after analyzing data obtained in the SESAU-
Tocantins. The occurrence of this natural infection of
T. costalimai by T. cruzi was initially evidenced by Mello and
Borges15 and Mello,16 in Mambaı́ - Goiás State (GO), but with
infection prevalences of 13.5% and 0.4%, respectively. More
recently, also in Mambaı́-GO, Machiner et al.17 reported a
higher occurrence of T. costalimai in rock outcrops located
in the peridomicile, near hens and pigs, comparable to a
wild environment, indicating the synanthropic potential of
the species, without the presence of T. cruzi infection. In the
present study, a similar environment was observed with the
high infection prevalence, suggesting the transmission cycle
of the parasite among the wild animals that inhabit the rock
outcrops where the triatomines were captured. Notably, there
are patients with Chagas disease in this area. Although the
association of T. costalimai and rodents of Kerodon rupestris
species have been described,10 the association of these tri-
atomines with this reservoir at the study site is not proven. In
specimens captured in the North of Goiás, Lorosa et al.18

observed that T. costalimai presented eclectic feeding habits
(rodents, possums, lizards, horses, armadillos, and birds). The
T. cruzi genotype TcI, identified in this work for the first time in
T. costalimai, was also reported in a study with wild TCI iso-
lates obtained from different reservoirs in the Cerrado
Biome,19 aswell as from bats captured in Tocantins.20 Jansen
et al.19 in 2015 observed a greater predominance of TcI
isolates in wild reservoirs and stated that Didelphis spp. in-
fectedwith TcI canmaintain high parasitemia for a long period
of time. The high prevalence of infection in nymphs and adults
of T. costalimai by TcI shows the importance of constant en-
tomological and epidemiological surveillance actions in the

FIGURE 1. General aspect of the studied environment: domicile,
peridomestic, and wild environment in the background. This figure
appears in color at www.ajtmh.org.

TABLE 1
Prevalence of Trypanosoma cruzi infection in Triatoma costalimai

collected in rock outcrops inAuroradoTocantins, State of Tocantis,
Brazil
Stage Total Infected (N/%)

N2 9 1 (11.1%)
N3 12 5 (41.6%)
N4 9 7 (77.7%)
N5 11 10 (90.9%)
Female 8 8 (100%)
Male 4 3 (75%)
Total 53 34 (64.15%)
N2, N3, N4, N5 = nymph of second, third, fourth and fifth stage, respectively.
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municipality of Aurora do Tocantins because of the proximity
of man to the wild cycle of the parasite.
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