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Objective. Since data are scarce regarding secondary triatomine species in the Brazilian
state of Parand, this study investigated infestations in inhabited and abandoned houses and in
various other nearby structures in rural areas of that state.

Methods. Triatomines were manually captured in inhabited and uninhabited houses and
other nearby structures in nine areas (eight municipalities and one district) of Parand from
June 1996 to February 2000. Testing for Trypanosoma cruzi infection was performed, as
were also precipitin tests to determine the triatomines’ food sources.

Results. While Triatoma infestans was not found in any of the nine areas of Parand
that were studied, three secondary triatomine species were detected: Triatoma sordida,
Panstrongylus megistus, and Rhodnius neglectus. T. sordida was the most common
species found, comprising 575 of the 658 triatomines captured (87.4%). The second-most com-
mon was P. megistus, with 82 specimens (12.5%). Of the various categories of structures in-
vestigated, uninhabited houses was the most frequently infested category (19/62, or 30.6%),
followed by chicken coops (24/350, or 6.9%). The primary food source of the triatomines was
the blood of birds. Nevertheless, in the municipality with the highest density of triatomines,
the food sources included domestic animals and even humans. We found that 13.4% of the
T. sordida and 13.5% of the P. megistus were infected with Trypanosoma cruzi.
Conclusions. These results demonstrate the need to maintain entomological surveillance mea-
sures in the studied areas. This is especially important since Brazil and other countries of Latin
America have affirmed the need to interrupt the vector-borne transmission of Chagas’ disease.
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In 1983 Brazil launched a general at-
tack to control Chagas’ disease in all the

endemic areas of the country. Over the  clearly produced a decrease in vector-
following years, the control activities borne transmission, especially through
the control of Triatoma infestans (Klug
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presented by secondary vector species
such as Triatoma brasiliensis (Neiva
1911), Panstrongylus megistus (Burmeis-
ter 1835), and Triatoma sordida (Stal
1859) (2). Originally sylvan, triatomines
formed colonies in “artificial ecotopes”
(for example, houses and other nearby
structures such as chicken coops, barns,
and pigsties) because of favorable con-
ditions, including protection from preda-
tors and inclement weather as well as
abundant, easily acquired food sources
3).

The T. cruzi parasite has an ex-
tremely diverse range of vertebrate
hosts. Humans are its main domestic-
cycle reservoir, followed by dogs, cats,
and household rodents (1). Regarding
the sylvatic cycle, numerous species of
terrestrial and arboreal animals have
been found naturally infected with T.
cruzi in all areas where Chagas’ dis-
ease is endemic (1). While this makes
the eradication of human disease diffi-
cult, it does not rule out the possibility
of a significant reduction (4).

There are few reports in the literature
regarding secondary triatomine species
with vectorial potential in the state of
Parand, which is located in the south of
Brazil. Chagas’ disease occurs most fre-
quently in the northern region of the
state (5). During the 1970s a prevalence
of 7.4% was found among blood bank
donors (6), and a study in the 1990s
found that 6.3% of residents in north-
west Parand had positive serology (7).
According to Silveira and Vinhaes (2),
the National Health Foundation (NHF)
did not report triatomine detection in
domestic environments in the state in
1995 and 1997. The NHF, which is a
Brazilian Government agency respon-
sible for public health programs, has
a technical department that deals with
vector-transmitted diseases. With re-
spect to triatomines and Chagas’ dis-
ease, the NHF’s activities include en-
tomological inspection, strategies to
control house infestation, insecticide
spraying, and health education. In spite
of the results reported by Silveira and
Vinhaes (2), Toledo et al. (8) found tri-
atomines in abandoned houses and in
barns and chicken coops in northwest-
ern Parand during the 1990s.
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This study investigated the occur-
rence of triatomine infestations in ar-
tificial ecotopes, the percent of tri-
atomines infected with T. cruzi, and
the insects’ food sources in rural areas
of northwest Parana that were classi-
fied as “priority II” or as “priority II1”
by the NHF and were thus under epi-
demiological surveillance (9).

MATERIAL AND METHODS
Description of study area

The sites we evaluated are located in
the northwest Parand mesoregion, situ-
ated between 52°20" and 52°50" west
longitude and 23°20" and 23°60" south
latitude (Figure 1). The region is part
of the geomorphologic unit called the
Parana Basin Central Plateau (10),
which is part of the third Parana
plateau, or the Sandstone-Basaltic
Plateau. The terrain consists of low flat-
topped plateaus with convex slopes
that reach altitudes of 250 to 600 m.

The region’s climate is classified as
temperate-tropical (11). Average an-
nual rainfall is 1 700 mm. The overall
average annual temperature is 21.9 °C
(12). In the winter dry season average
temperatures are below 18 °C. The av-
erage yearly low is 16 °C, and the av-
erage annual high temperatures range
from 26 °C to 28 °C.

In Parana the old-growth subtropi-
cal forest was practically gone by the
beginning of the twentieth century,
having been destroyed by logging, cof-
fee plantation expansion, and charcoal
production. By 1980 only 5% of the
original forests were left, and by 1990
only 2.6% of the original vegetation re-
mained, mainly in parks and conser-
vation areas (13). The coffee-growing
regions were home to large popula-
tions made up primarily of people
who had immigrated to Parana from
the states of Sdo Paulo and Minas
Gerais. Later, however, problems re-
lated to markets and the climate de-
creased coffee production and led to
an expansion in soybean cultivation
(14). The economy of northwestern
Parana is now dominated by the pro-

duction of agricultural crops and by
cattle raising on small and medium-
sized rural properties (12).

Since the 1970s there has been an in-
tense rural exodus from the northwest
region of Parand, with dramatic popu-
lation changes that have left rural
areas practically unpopulated (14).
Many dwellings from earlier decades
that had been linked to coffee growing
were demolished, and many of the re-
maining structures have been aban-
doned. The majority of the existing
houses are made of wood, have ce-
ramic tile roofs, and have electric
power. Common economic activities
now include raising cattle, logging of
reforested lands, and cultivation of
soybeans, corn, sugar cane, manioc,
wheat, and grapes (12).

Analyzed sites

In our study we analyzed a total of
eight municipalities and one district in
the northwest of Parana (a district is a
dependency or subdivision of a mu-
nicipality and has no political auton-
omy) (Figure 1). Of the nine sites we
studied, five of them were classified
by the NHF/Parand (NHF/PR, the
Parana state division of the NHF) as
“priority II,” three were classified as
“priority III,” and one had not been
classified. The municipalities of Flo-
resta, Mandaguari, Ourizona, and
Maringa were inspected, as was also
the district of Floriano. These munici-
palities and the district were classi-
fied by the NHF/PR as priority II. The
three “priority III” municipalities that
were evaluated were Paicandu, Dr.
Camargo, and Marialva. The study
also covered the municipality of Porto
Rico, which was not included on the
NHEF priority list.

The technical standards of the
NHF/PR (9) state that priority II sites
are those where the NHF has verified
the colonization of an inhabited house
with vectorial species such as T. sor-
dida and P. megistus, through active
searches or reports within the preced-
ing 3 years. This classification requires
that rural “domiciliary units” (DUs)
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FIGURE 1. Map of the Brazilian state of Parana, with highlighted areas indicating the eight
municipalities and one district analyzed for triatomine presence from June 1996 through

February 2000.

Mato Grosso
do Sul

PARAGUAY

ARGENTINA

Catarina

Sao Paulo

Atlantic
Ocean

1-Paigcandu

2-Dr. Camargo
3-Floresta
4—Marialva
5-Mandaguari
6-Ourizona
7-Maringéa-Floriano
8-Porto Rico

within the municipalities be surveyed
every 2 years for triatomines. A DU
is a dwelling with its nearby, peri-
domestic annexes such as a chicken
coop, pigsty, or barn. Each of these
dwellings or annexes is called an “eco-
tope” in this work. A typical DU in our
study consisted of five or six individ-
ual ecotopes.

Priority III sites are those where the
NHF has identified the colonization
of T. sordida and P. megistus in peri-
domestic annexes in the preceding 5

years. These sites require triatomine
surveys every 3 years.

In spite of these surveillance re-
quirements, the triatomine control
campaign in the northwest region of
Parana was interrupted in 1986 and
restarted only in June 1996.

Procedures

Study locations were defined accord-
ing to the NHF’s activity timeline for
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entomological surveillance or were
based on reports of infestation made to
the NHEF. Collection of triatomines and
epidemiological information was made
once a week by teams from the State
University of Maringa and from the
NHEF/PR. The study was performed
from June 1996 to February 2000.

Epidemiological data
collection instrument

The data collection form was based
on a model used by Diotaiuti et al.
(15). During site visits, a form was
completed for each inhabited or unin-
habited rural DU. For an inhabited
rural DU, data were recorded regard-
ing the dwelling and annexes con-
structed in the area (chicken coops,
corrals, pigsties, barns, garages, sheds,
wood piles, etc.). The distance be-
tween the dwelling and annexes in-
fested with triatomines was measured.

Entomological inspection

A team of workers from the NHF/
PR and from the State University of
Maringa conducted the search for tri-
atomines in the dwellings and annexes.
Triatomines were manually captured
from external and internal walls, roofs,
and ceilings as well as from furniture,
mattresses, and other objects within the
domiciles. Similar procedures were
adopted for inhabited and uninhabited
houses. Locations were considered
positive if nymphs and/or adults were
found. Infested ecotopes were treated
by the NHF with the insecticide cyper-
methrin (125 mg active ingredient/m?).

T. cruzi testing

Some of the captured triatomines
were sent to the parasitology labora-
tory of the State University of Maringé
for testing for T. cruzi. There, the tri-
atomines were submitted to abdominal
compression, and the resulting material
was examined in saline solution. The
stomach content was cultured in liver
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infusion tryptose medium, using the
method described in Bronfen et al. (16).

Triatomine food sources

Some of the triatomines examined
for T. cruzi infection were also tested for
the triatomines’ blood-meal sources,
using a precipitin test (17). The abdom-
inal material was placed on filter pa-
per, labeled, frozen at -20 °C, and later
sent to the entomological laboratory of
the Oswaldo Cruz Foundation in Rio
de Janeiro, where the precipitin tests
were done. The antiserums used were
antibird, -dog, -cat, -goat or -cow,
-human, -skunk, -horse, -pig, -rodent,
-frog, and -lizard (15).

Statistical analysis

We compared the frequency of tri-
atomine infestation in each of the arti-
ficial ecotopes using the chi-square
test (x2) done with STATISTICA ver-
sion 8.0 software (StatSoft, Inc., Tulsa,
Oklahoma, United States of America).

RESULTS

In the eight municipalities and the
one district, 520 DUs were investi-
gated, which included 824 houses. Of
these houses, 762 of them were inhab-
ited and 62 were uninhabited (Table
1). Table 1 also lists the 12 types of eco-
topes and the sample total of 2 756 in-

dividual ecotopes studied, of which 96
(3.5%) were positive for triatomines.
Ecotope infestation rates ranged from
1.3% for corrals and garages up to
30.6% for uninhabited houses. In de-
creasing order of frequency, the cap-
tured species were T. sordida, P. megis-
tus, and Rhodnius neglectus (Lent 1954).

The association between ecotope
and triatomine infestation was signifi-
cant (x? = 165.56, degrees of freedom =
11, P < 0.01). The interior of uninhab-
ited houses was the ecotope with the
highest degree of triatomine infesta-
tion in the region, followed by the cat-
egory of chicken coops.

Triatomines were found inside 12
inhabited houses (Table 1), with one
to four triatomine specimens (adult or

TABLE 1. Artificial ecotopes where triatomines were captured in rural areas of northwest Parana state, Brazil, from June 1996 to

February 2000

Category of

Individual ecotopes studied

Infested ecotopes

ecotope Survey sites Captured species (No.) No. %
Uninhabited house Dr. Camargo T. sordida 62 19 30.6
(interior) Floriano T. sordida
Mandaguari P. megistus
Maringa T. sordida or P. megistus
Paicandu T. sordida or P. megistus
Inhabited house Paicandu T. sordida 762 12 1.6
(interior) Floriano T. sordida
Mandaguari P. megistus
Marialva P. megistus
Maringa P. megistus
Porto Rico R.. neglectus
Chicken coop Paicandu T. sordida 350 24 6.9
Dr. Camargo T. sordida
Floriano T. sordida
Floresta T. sordida
Marialva T. sordida
Barn Paicandu T. sordida or P. megistus 156 7 45
Lumber room Paicandu T. sordida 581 14 24
Dr. Camargo T. sordida
Floriano T. sordida
Mandaguari P. megistus
Pigsty Paicandu T. sordida 223 8 3.6
Dr. Camargo T. sordida
Floresta T. sordida
Maringa T. sordida
Garage Paicandu T. sordida 232 3 13
Dr. Camargo T. sordida
Corral Dr. Camargo T. sordida 150 2 13
Shed Paicandu T. sordida 105 2 1.9
Porto Rico P. megistus
Outdoor oven Paicandu T. sordida 47 1 21
Wood pile Paicandu T. sordida 55 3 5.5
Maringa T. sordida or P. megistus
Tile shingle pile Dr. Camargo T. sordida 33 1 3.0
Total 2756 96 35
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TABLE 2. T. cruzi infection rate in triatomine nymphs and adults captured in rural sites in northwestern Paran4 state, Brazil, from June 1996

to February 2000

Nymphs Adults Total
No. captured Examined Infected Examined Infected Examined Infected
Survey site Species Nymphs Adults (No.) No. % (No.) No. % (No.) No. %
Paicandu T. sordida 268 80 119 11 14.3 50 16 32.0 169 33 19.5
P. megistus 8 6 3 7 333 2 0 0.0 5 1 20.0
Dr. Camargo T. sordida 77 20 31 0 0.0 13 0 0.0 44 0 0.0
Floriano T. sordida 47 12 24 0 0.0 9 0 0.0 33 0 0.0
Floresta T. sordida 5 6 0 NA2 NA 0 NA NA 0 NA NA
Mandaguari P. megistus 18 11 12 0 0.0 8 3 375 20 3 15.0
Marialva T. sordida 25 25 1 0 0.0 0 NA NA 1 0 0.0
P. megistus 1 0 0 NA NA NA NA NA 0 NA NA
Ourizona NA 0 0 NA NA NA NA NA NA NA NA NA
Maringa T. sordida 7 3 3 0 0.0 4 1 25.0 7 1 14.3
P. megistus 22 14 11 1 9.1 1 0 0.0 12 1 8.3
Porto Rico R. neglectus 0 1 1 0 0.0 0 NA NA 1 0 0.0
P. megistus 0 2 NA NA NA 0 NA NA 0 NA NA
Total 478 180 205 19 9.3 87 20 23.0 292 39 13.4
@ NA = Not applicable.
nymph) captured in each of the houses.  spectively. In Mandaguari, 15.0% of DISCUSSION

The three species registered were T.
sordida, P. megistus, and R. neglectus.

Out of the 96 artificial ecotopes that
were infested, 65 of them were perido-
mestic annexes. Of these 65, 51 of them
(78.5%) were located within 20 m of
the house. Nearly all of these annexes
were made of wood and were in poor
condition.

As shown in Table 2, 658 specimens
of triatomines were captured in all, con-
sisting of 478 nymphs and 180 adults.
The T. sordida species accounted for 575
of the specimens (87.4%). Of these 575
specimens, 557 of them (96.9%) were
collected in either the peridomestic en-
vironment or in uninhabited houses
(data not shown). P. megistus was the
second most common species found,
accounting for 82 (12.5%) of the cap-
tured specimens, 50 of which were cap-
tured inside inhabited houses.

Table 2 also indicates that the intesti-
nal content of 292 of the 658 triato-
mines (44.4%) was examined. Of the
triatomines examined, 13.4% (34/254)
of the T. sordida and 13.5% (5/37) of the
P. megistus were infected with T. cruzi.

Table 2 shows that Paicandu had the
highest number of captured triato-
mines (362/658) and also the highest
levels of T. cruzi infections, 19.5% and
20.0% for T. sordida and P. megistus, re-

the P. megistus triatomines were in-
fected. T. cruzi infection was present
in 14.3% and 8.3% of T. sordida and
P. megistus, respectively, in Maringd.
Overall, our study found that the adult
specimens were more frequently in-
fected than were the nymphs.

Of all the infected triatomines stud-
ied, only one adult specimen of T. sor-
dida was found inside an inhabited
house. The rest of the infected triato-
mines were captured in the peridomes-
tic environment or inside an uninhab-
ited house.

Table 3 shows the results of the tests
of the triatomines’ blood-meal sources,
which were performed on 241 of the
658 triatomine specimens. Precipitin
tests were done on a portion of the tri-
atomines from the municipalities of
Paigandu, Dr. Camargo, and Maringa
and the district of Floriano. Of the
analyzed samples, 73 were nonreactive
to all the tested antisera. Birds were
the most frequent blood-meal source,
followed by rodents, opossums, and
dogs. Three triatomine specimens col-
lected in Paicandu municipality were
positive for human blood, including
one P. megistus nymph and two T. sor-
dida adults. Of the three specimens col-
lected in Paicandu, only one T. sordida
adult was positive for T. cruzi.
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Triatomines were found in seven of
the eight municipalities and also in the
one district investigated in northwest
Parand; Ourizona was the one munici-
pality that was negative. While T. in-
festans was not detected in any of the
sites, specimens of T. sordida, P. megis-
tus, and R. neglectus were found. Dio-
taiuti et al. (18) reported similar find-
ings for artificial ecotopes in Tridngulo
Mineiro, Minas Gerais, Brazil.

Except for Porto Rico, all the sites
were classified as either priority II or
III. Triatomines were found inside in-
habited houses in the municipalities of
Paicandu and Marialva even though
those two sites were classified as pri-
ority III. The interior of uninhabited
houses—the majority of which were
built of wood and tile and thus had a
propensity for the presence of rodents,
wild birds, and opossums—was the
ecotope category with the highest de-
gree of triatomine infestation, particu-
larly with T. sordida.

Our data confirm the findings of
Toledo et al. (8) in their investigation
of triatomines in northwestern Parana.
Agricultural mechanization and cur-
tailed coffee cultivation have produced
environmental changes and led to a
rural exodus from northern Parana
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TABLE 3. Blood-meal sources of triatomines captured in artificial ecotopes in northwest Parana state, Brazil, from

June 1996 to February 2000

Location and triatomine species

Paicandu Dr. Camargo Floriano Maringa
Municipality municipality district municipality
Blood-meal source T. sordida P. megistus T. sordida T. sordida T. sordida P. megistus

Bird 70 0 18 18 1 5
Rodent 32 0 5 5 1 0
Bird/rodent 16 0 2 4 1 0
Opossum 7 0 4 5 1 0
Bird/opossum 10 0 2 1 1 0
Human/bird 0 1 0 0 0 0
Human 2 0 0 0 0 0
Rodent/opossum 6 0 0 0 1 1
Cat 2 0 0 0 0 0
Dog 3 0 1 0 0 0
Horse 1 0 1 0 0 0
Bird/dog 6 0 0 0 0 0
Bird/cow 1 0 0 0 0 0
Rodent/dog 1 0 0 0 0 0
Cow 1 0 0 0 0 0
Cow/horse 1 0 0 0 0 0
Bird/dog/opossum 1 0 0 0 0 0
Bird/rodent/opossum 2 0 0 0 0 0

Total 162 1 33 33 6 6

(14), leaving in its wake many uninhab-
ited houses that are slowly falling into
ruin. Since T. sordida prefers dry tree
stumps and bark and is well equipped
to migrate and colonize human-modi-
fied environments (19, 20), it finds ideal
conditions in the region to invade and
colonize artificial ecotopes.

Other research (15, 21) indicates that
T. sordida is frequently associated with
chicken coops because of the insect’s
ornithophilic tendency (19, 20). Never-
theless, this triatomine will feed on the
available food sources.

P. megistus is a species that is ex-
tremely important epidemiologically
in Brazil due to its broad geographic
distribution, high domestication ca-
pacity, genetic plasticity, adaptability
to diverse food sources, and suscepti-
bility to T. cruzi infection (22). The abil-
ity of P. megistus to colonize domiciles
seems to depend on its proliferation in
annexes used to shelter domestic ani-
mals (12).

One type of the annexes that we
studied, sheds, have more recently re-
placed silos and barns in rural areas.
Sheds are constructed of brick or wood
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and generally with a zinc roof. Used to
store grain and large farm equipment,
these structures are more substantial
than their predecessors and are the re-
sult of agricultural mechanization. The
detection of nymphs and adults of T.
sordida and P. megistus in two sheds
shows that triatomines are capable
of adapting to even well-constructed
structures. Furthermore, the capture
of T. sordida and P. megistus nymphs
illustrates the risk of triatomine colo-
nization in artificial ecotopes that,
once infected, maintain the circulation
of this zoonosis in domestic and peri-
domestic environments.

In our study, the infection rate was
13.4% for T. sordida and 13.5% for P.
megistus, with few specimen of the lat-
ter examined. Silveira and Vinhaes (2)
reported that for all of Brazil the level
of T. cruzi infection in triatomines
in artificial ecotopes was 0.85% for
T. sordida and 2.72% for P. megistus.
However, infection rates in these tri-
atomines vary greatly, depending on
geographic location (2, 15, 19, 22-25).
One study in Bolivia, of seven rural lo-
calities in the department of Santa

Cruz, found that 58.0% of the houses
were infested with T. sordida and that
21.4% of the insects were infected with
T. cruzi (26). In spite of this, triatomine
does not pose an epidemiological risk,
the authors explained. According to
Noireau et al. (24), there seem to be
two sympatric T. sordida species, Idh2
and Mdh2, in the Bolivian Chaco.
Panzera et al. (27) found that there
were genetic differences between a T.
sordida population from Brazil and one
from Argentina.

Our precipitin tests showed that the
most common categories of blood-
meal sources for the captured tri-
atomines were bird, rodent, bird/
rodent, opossum, and bird/opossum.
T. sordida’s preference for the blood
of birds helps explain its frequency in
chicken coops (28). Of all the domestic
animals, dogs and, to a lesser degree,
cats are the most important T. cruzi
reservoirs (3). We found that as the
concentration of triatomine popula-
tions increased, for example with T.
sordida in the municipality of Paicandu,
the more eclectic its food sources be-
came. Although competition is a causal
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factor that must be considered regard-
ing the changes in feeding habits of the
triatomines, Pires et al. (22) did not
find a correlation between T. sordida
population density and the frequency
of human blood in the triatomine’s di-
gestive tract.

This article describes the results of
three and a half years of studies about
triatomines in the state of Parana. The
NHEF is now going through a process
of decentralization, and its duties are
being taken over by various state-level
and municipal-level entities. Accord-
ing to Dias (29), while the decentral-
ization of the NHF’s prevention activi-
ties in Brazil is presented as being
rational both technically and opera-
tionally, discussion on this decentral-
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ization approach has been closed, and
with scant technical input accepted.
This situation has generated confusion
and doubt about the transfer of re-
sponsibilities to municipalities in rela-
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RESUMEN

Especies secundarias de
triatominos en domicilios y
otras instalaciones cercanas
en municipios bajo vigilancia
epidemioldgica en el estado
de Parand, Brasil

Objectivo. Dado que existen pocos datos sobre las especies secundarias de tri-
atominos en el estado brasilefio de Parana, este estudio investigd la infestaciéon en
casas habitadas y abandonadas y en otras instalaciones cercanas en zonas rurales de
ese estado.

Meétodos. Los triatominos fueron capturados manualmente en viviendas habitadas
y deshabitadas y en otras instalaciones cercanas en nueve zonas (ocho municipios y
un distrito) de Parand entre junio de 1996 y febrero del 2000. Se realizaron pruebas
para detectar la infeccién por Trypanosoma cruzi y pruebas de precipitacién para de-
terminar las fuentes alimentarias de los triatominos.

Resultados. Aunque no se detectd Triatoma infestans en ninguna de la nueve zonas
estudiadas, se detectaron tres especies secundarias de triatominos: Triatoma sordida,
Panstrongylus megistus y Rhodnius neglectus. La mas frecuente fue T. sordida, a la que
pertenecian 575 de los 658 triatominos capturados (87,4%). La segunda maés frecuente
fue P. megistus, con 82 especimenes (12,5%). De los varios tipos de instalaciones in-
vestigadas, las casas deshabitadas fueron las més frecuentemente infestadas (19/62;
30,6%), seguidas de los gallineros (24/350; 6,9%). La fuente alimentaria primaria de
los triatominos fue la sangre de las aves. No obstante, en el municipio con mayor den-
sidad de triatominos, las fuentes alimentarias incluian los animales domésticos e in-
cluso los seres humanos. Se comprobé que el 13,4% de los especimenes de T. sordida
y el 13,4% de los especimenes de P. megistus estaban infectados por T. cruzi.
Conclusiones. Estos resultados demuestran la necesidad de mantener medidas de
vigilancia entomolégica en las zonas estudiadas. Esto es especialmente importante,
dado que Brasil y otros paises de América Latina han manifestado la necesidad de in-
terrumpir la transmisién vectorial de la enfermedad de Chagas.
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