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Short Communication

Description of the feeding preferences of triatominae in the
Chagas disease surveillance study for the State of
Pernambuco, Brazil (Hemiptera: Reduviidae)
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Abstract

Introduction: Studying the feeding preferences of triatomines is an important entomological surveillance tool, since continuous
surveillance of the disease is necessary. Methods: The precipitin reaction was used to describe the feeding preferences of
triatomines along with their natural infection by flagellates similar to Tyrpanosoma cruzi. Six hundred eighty-seven insects were
examined, including Triatoma brasiliensis, Triatoma pseudomaculata, and Panstrongylus lutzi. Results: Sixty-nine (10%) of 687
triatomines examined tested positive for flagellates similar to 7. cruzi, and 8 (1.2%) of these fed on human blood. Conclusions:
This study found potential transmitters of Chagas disease both inside and outside the domiciliar environment.
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Chagas disease (CD), caused by the protist Trypanosoma
cruzi and spread by triatomines, is considered a neglected
disease, but it is still a serious public health problem in Brazil
and Latin America. It is now becoming a global public health
concern in non-endemic areas owing to human migration
to developed countries and affects more than 12 million
individuals. Its prevalence and distribution are closely related
to environmental, socio-cultural, and political factors'.

Species that are found in environments occupied by humans
and that feed on pets and domesticated animals are of great
epidemiological interest®. The study of the feeding preferences
of triatomines has significantly contributed to our understanding
of their biology in the natural habitat and in human dwellings
and of their place in the chain of transmission and perpetuation
of 7. cruzi in humans.

A study by Siqueira (1960) showed that it was possible to
ascertain, using the precipitin reaction, the origin of the food
of triatomines, even those that had eaten more than 120 days
previously. Concentrating on knowledge of household vectors
is the main strategy for preventing human infection, since
treatment of CD is still partially ineffective®.
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The aim of the present study was to investigate the feeding
preferences of triatomines as a tool for epidemiological
surveillance of Chagas disease.

From January 2013 to January 2015, triatomines were
collected within and in the vicinity of homes (chicken coops,
animal pens, stone walls, fences, and rubble) in 81 municipalities
of the State of Pernambuco, which includes the Metropolitan
Region of Recife, Zona da Mata, the Agreste region, and the
Sertdo and Sertdo do Rio Sdao Francisco regions.

The insects were collected manually in homes using
techniques used to address endemics in the municipalities
and sent for initial analysis to entomology laboratories in
their corresponding Health Management Region [Geréncia
Regional de Sauide (GERES)] and then to the Laboratory for
Endemic Diseases, Pernambuco Central Laboratory (LABEND/
LACEN-PE). This laboratory is responsible for quality control
(taxonomic identification and parasitological examination
of triatomines) and works in conjunction with surveillance
authorities to oversee the prevalence of CD.

All of the infected insects and 40% of the non-infected
insects that tested negative for natural infection by Trypanosoma
sp. were analyzed. When necessary, a lantern and liquid repellent
(Pirisa 2%) were used to collect the triatomines.

The triatomines were identified at the species level in
accordance with Lent and Wygodzinsky®*. Parasitological
research was carried out using abdominal compression of the
insects and subsequent parasitological studies of the (fresh)
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contents of the intestines. Identification of parasite phenotype
was carried out by observation under an optical microscope,
using Giemsa-stained insect feces. The natural rate of infection
was obtained from entomological indicators, as outlined by the
Pan-American Health Organization and the Brazilian Ministry
of Health®.

For the precipitin test, the abdomen of each insect was
pressed dorsoventrally, and drops of feces were deposited on
strips of Klabin filter paper. The identified samples were then
sent to the National and International Triatomine Taxonomy
Reference Laboratory [Fundag¢do Oswaldo Cruz (FIOCRUZ)/
Rio de Janeiro]. This material was then numbered, set aside to
dry, and kept at 4°C until analysis. For this test, the filter paper
containing the sample was submerged in saline solution (NaCl
0.85%), and the eluate obtained was examined using a precipitin
immunological reaction with the capillary tube technique.

The sources of blood obtained from the insects were
determined by reacting the eluate of the material collected in
the filter paper with antisera specific to birds, cockroaches,
cattle, goats, dogs, horses, lizards, skunks, cats, humans, pigs,
coatis, rodents, frogs, armadillos, and sheep, all of which are
commonly found in the region. The preparation of antisera and
the evaluation of their titration and specificity were carried out
in accordance with Siqueira (1960)°.

Data analysis employed descriptive techniques with the
presentation of tables and graphs using Microsoft Office
Excel 2007. Exclusion criteria included incomplete data on
provenance, lack of specific identification, and inability to
conduct tests.

The study was approved by the University of Pernambuco
(UPE) and Dr. Milton Bezerra Sobral Public Health Laboratory
(LACEN-PE).

During the study period, a total of 687 triatomines were
examined. The natural infection rate of flagellates similar to 7. cruzi
was found to be 69 (10%).

Human blood was found in the contents of the intestines
of 84 (12.2%) insects, of which 8 (1.2%) tested positive for
the presence of trypanosomatids. Of the four species in which
human blood was found, only Triatoma brasiliensis and
Panstrongylus lutzi also tested positive for 7. cruzi (Table 1).

Of the 84 triatomines with human blood in the contents of
their intestines, 46 (54.8%), were T brasiliensis, followed by
Triatoma pseudomaculata with 26 (31,0%), P. lutzi with 10
(11.9%) and Panstrongylus megistus with 2 (2.4%).

Triatoma brasiliensis, Triatoma pseudomaculata, and
Panstrongylus lutzi predominated among the insects collected
(Table 2).

The content of the intestines of the 687 triatomines that
reacted to the antisera provided the following source data: birds
(28%), rodents (22%), dogs (10.7%), goats (9.2%), human blood
(9.1%), skunks (9%), cats (3.3%), cockroaches (2.9%), horses
(1.2%), lizards (1.1%), cattle (0.9%), frogs (0.9%), pigs (0.7%),
armadillos (0.7%), and coatis (0.2%).

Sixteen animals were found to be food sources, and only
three of these — skunks, armadillos, and coatis — do not live in
the proximity of human environments and are considered wild.

The preferred food source for males was birds (29%) and
rodents (22%). Similar results were found for females, although
in different percentages, with a lower figure for birds (27%) and
a higher one for rodents (23%).

The study of food source diversity and the precipitin test also
revealed the presence of multiple food sources for triatomines,
with 56 combinations of two or three sources found. Forty-one
(73%) of these combinations contained two sources and 15 (27%)
contained three. Of the combinations of two sources, 22% were
bird and rodent, and 13% were bird and human blood.

Triatoma brasiliensis had the largest number of food sources,
feeding on 14 (87.5%) of the 16 sources studied, followed by
P, lutzi with 13 (81.3%) and 7. pseudomaculata with 12 (75%).

TABLE 1

Anthropophilia by sex and location of synanthropic triatomines in the State of Pernambuco, 2013-2015.

. . Natural

Species Tn;‘:‘?;l)n e Inside* Surrounding** Male Female infection rate
o
)

Triatoma o o o o o
brasiliensis 46 (54.8) 26 (31.0%) 20 (23.8%) 18 (21.4%) 28 (33.3%) 4 (4.8%)
Triatoma 0 o 0 o
pseudomaculata 26 (30.9) 18 (21.4%) 8(9.5%) 11 (13.1%) 15(17.9%) 0
Panstrongylus lutzi 10 (11.9) (9'2%) 2 (2.4%) 6 (7.1%) 04 (4.8%) 4 (4.8%)
Panstrongylus 2 0
megistus 2(24) (2.4%) 0 2 (2.4%) 0 0
Total 84 (100.0) 54 (64.3%) 30 (35.7%) 37 (44.0%) 47 (56.0%) 8 (10.0%)

*Inside the home. **Surrounding the home.
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TABLE 2

Numbers of triatomines and feeding preferences by species in the state of Pernambuco, 2013-2015.

Species Number (%) Natural infection rate Feeding preference
Triatoma brasiliensis 325 (47.3) 32 Bird (132), Rodent (91), Skunk (46)
Dog (43), Goat (30), Human blood (46)
Triatoma pseudomaculata 208 (30.3) 12 Bird (72), Rodent (66), Skunk (20), Dog (35) Goat (32), Human blood (26)
Panstrongylus lutzi 111 (16.2) 22 Bird (41), Rodent (36),Skunk (15), Dog (16) Goat (17), Human blood (10)
Panstrongylus megistus 31 (45 2 Bird (12), Rodent(12), Skunk (01), Cat (2) Dog (3),Goat (3), Cockroach
(2),Human blood (2)
Triatoma petrochiae 6(0.9) 0 Bird (2), Rodent (2), Dog (1), Armadillo (1)
Psammolestes tertius 1(0.2) 0 Dog
Panstrongylus geniculatus 1(0.2) 1 Bird
Triatoma rubrofasciata 1(0.2) 0 Skunk
Triatoma melanocephala 1(0.2) 0 Goat
Rhodnius sp. 2(0.3) 0 Goat

The present study revealed significant numbers of triatomines
in the residences studied. 7. brasiliensis, T. pseudomaculata, and
P, lutzi accounted for the highest percentages of the total number
of triatomines found inside residences. The level of adaptation
of triatomines to human housing needs to be precisely evaluated
to allow for the design of effective vector control strategies.
Ensuring that the surroundings of residences have a low rate
of infestation may constitute a barrier to the entry of these
triatomines into homes®’.

According to the present study, among the 687 triatomines
studied in the State of Pernambuco, 7. brasiliensis,
T. pseudomaculata, and P. lutzi were the most commonly
found species. This concurs with other studies that describe the
Northeast region of Brazil, in the context of the epidemiology
of CD, as the epicenter for the dispersion of two species of
triatomine that are difficult to control: 7. brasiliensis and
T. pseudomaculata®.

A study conducted in several Northeast states, including
Pernambuco, showed a predominance of 7. brasiliensis
and T. pseudomaculata in the surroundings of residences.
However, research carried out in the State of Piaui in 2008
revealed T. brasiliensis to be the most prevalent inside
the home, corroborating the results of the present study,
in which these two species were the ones most commonly
found indoors®1°.

Triatoma brasiliensis is widely distributed in Bahia and
Pernambuco, principally in caatinga regions. It is frequently
found in residences and is considered the most important vector
in the Northeast of Brazil''. It is the third most common species
in Bahia and frequently serves as a vector for Chagas disease.
The results of the present study underline its importance as a
vector in the transmission of Chagas disease, since this species
has a wide geographical distribution throughout the State of
Pernambuco. T brasiliensis is thus the species most commonly
found in the home and has the second highest rate of natural
infection by flagellates similar to 7. cruzi, being the most
prevalent species in the state.

Although triatomines are known to feed on the blood of
vertebrate hosts, recent studies have shown that the nymphs of
triatomines develop normally when fed on the hemolymph of
Blaberidae'?. These authors argue that feeding on hemolymph
is probably a means of survival that triatomines adopt when
little blood is available. This may be confirmed by the present
study, in which the presence of Blaberidae hemolymph protein
was detected in the contents of the intestines of some specimens
of T. brasiliensis, T. pseudomaculata, P. lutzi, and P. megistus.

The present study identified multiple feeding sources in the
case of P. megistus. The presence of 10 distinct food sources
was found, in accordance with data in the literature showing
that it feeds on birds, humans, dogs, cats, marsupials, rodents,
cattle, goats, pigs, and other animals®'®. Like P. megistus, P. lutzi
may be considered a species with multiple food sources, since
13 different sources were found.

The mixed food sources suggest that the species identified
in these studies move between wild and domestic environments
and are found both indoors and outdoors in the case of the latter.
They have a high rate of infection by trypanosomatids (10%)
and therefore pose an imminent risk of infecting humans.

In the case of P, lutzi, Neiva & Pinto (1923) found that despite
the frequent presence of dogs in the homes studied, no specimens
tested positive for this food source, strengthening the hypothesis
that these insects prefer to feed on wild fauna. The present study,
however, revealed large numbers of this species in residential
environments, since 92.8% of specimens were found inside homes
and fed on the blood of domestic and synanthropic animals.

Epidemiological studies show that domestic birds play an
important role in the transmission of 7rypanosoma cruzi to
human beings because, although unaffected by the disease, they
serve as a source of food for triatomines in the areas surrounding
homes, enabling abundant populations of these vectors to
develop in the proximity of human beings and serving as a link
between the wild and the domestic environment'. Even in the
case of multiple food sources, birds were the preferred source,
along with rodents and human blood.
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A previous parasitological study conducted in Pernambuco
found that 8.8% of triatomines were naturally infected by
flagellates morphologically similar to 7. cruzi, and 91.3%
were found inside homes®. The present study produced similar
figures, with a rate of natural infection of around 10% with
79.7% found in homes.

According to Martins (1968)'5, the endemic infection of
humans by Chagas disease is made possible when there are
domiciliated triatomines with easy access to humans, providing
them with a source of blood and allowing them to transmit the
T cruzi protozoan. It is important to note this, since, in the
present study, most specimens were collected inside homes
(63.8%), with a far smaller portion collected in the surroundings
ofhomes (36.2%). This demonstrates the synanthropism of these
vectors, which live closer to humans and make it easier to infect
them with Chagas disease on an endemic scale in these regions.

Studying the feeding sources of triatomines may shed light on
the eco-epidemiological aspects of transmission of CD and its wild
and domestic cycles, underlining the importance of maintaining
entomological surveillance, providing an epidemiological study
tool, and improving the quality of information available on the
control and prevention of this endemic disease.

This study showed that several specimens of triatomines,
potential transmitters of CD, are present in the human
environment, inside and outside homes, of almost all
municipalities of the state, reinforcing the need for continuous
surveillance of the epidemiology of the disease and the
entomology of vectors of the disease.
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