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Triatominae fauna (Hemiptera: Reduviidae) in Mato Grosso do Sul,
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(Abstract \

Introduction: The objective of this work was to study Triatomine fauna captured during the period
from 2006-2014 in Mato Grosso do Sul and to investigate the influence of climatic elements on
these populations by providing subsidies to guide vector control work in the state.

Methods: We verified the natural infection rate, the abundance of classes, constancy, frequency
and dominance, and the influence of climatic factors on the frequency of triatomine.

Results: Of the 14,178 specimens collected, 2,118 (14.94%) were domiciliary, and 12,060
(85.06%) were peridomiciles. The rate of natural infection in Triatoma matogrossensis was
18.18%, followed by Rhodnius neglectus (0.46%) and Triatoma sordida (0.27%). Triatoma
sordida was the most frequent species: constant, abundant and dominant. We observed the
influence of climatic factors on the encounter of insects during the period from January to
December and throughout the eight years of the study period. Climatic factors such as relative
humidity affect the frequency of insects.

Conclusions: Although Mato Grosso do Sul is considered free of endemic vector transmission by
Triatoma infestans, the persistent encounter vectors naturally infected by Trypanosoma cruzi
remain worthy of attention, and the information in this work may improve actions to combat the
vector in the state better selecting the periods and favorable environmental conditions for control
using insecticides, ensuring greater efficiency and decreasing the possibilities of the vector
triatomine becoming resistant to the chemical agent.

Keywords: Triatomine, Trypanosoma cruzi, climatic elements.

N\ J

Copyright 2021 KEI Journals. All Rights Reserved il‘ IRA



mailto:mccominetti@gmail.com

Marlon C. Cominetti, et al. Medical Research Archives vol 9 issue 1. January 2021 Page 2 of 15

INTRODUCTION

Trypanosoma cruzi, etiologic agent
of Chagas disease, complex
anthropozoonosis with mammals serving
as reservoirs and hosts,! is classified into
seven strains (Tcl to TcVIN?® with
discrete typing units (DTU) and uses
triatomine insects of the Hemiptera
Reduviidae family for transmission.

Although a total of 142 triatomine
species, grouped into five tribes formed by
18 genera,*® only three genera have
epidemiological importance in the
transmission chain of the parasite
(Panstrongylus, Triatoma and Rhodnius)*
and no more than four species are directly
involved: Triatoma brasiliensis,
Panstrongylus megistus, Triatoma
pseudomaculata and Triatoma sordida.

The presence of three main types of
vectors were confirmed in Mato Grosso do
Sul-MS: T. brasiliensis, P. megistus and T.
sordida, latter being the only one with
significant levels of household and
peridomiciliary infestation (9.3% and
86.6%, respectively). T. sordida is the
specie captured most frequently’? and has
the highest number of specimens naturally
infected by T. cruzi.®1° T. brasiliensis and
P. megistus have low rates (<0.2%)
infestation.” However, these values may be
underestimated.®

Cominetti et al.,’® reported the
circulation of three DTU in triatomine in
MS and in T. sordida were found TClI,
TCIl and TcBat / TcVIl and Triatoma
matogrossensis the TCII.

The objective of this work was to
study the captured Triatomine fauna in the
state during the period 2006-2014, and the
influence of climatic elements on their
populations by providing subsidies to
orient the vector control work in Mato
Grosso do Sul.

MATERIAL AND METHODS

The State of Mato Grosso do Sul
(MS) has 79 municipalities in an area of
357,145,534 km2 and an estimated
population of 2,619,657 inhabitants.!! It is
bordered on the east by the states of Minas
Gerais and Sao Paulo, to the north with the
states of Mato Grosso and Goias, to the
south with the State of Parana and
Paraguay and to the west with Bolivia
(Fig. 1). It is divided into nine Planning
Regions (PR) as the Study of State
Territorial Dimension of Mato Grosso do
Sul*? which are: Bolsdo, Campo Grande,
Grande Dourados, Leste, Norte, Pantanal,
Sudoeste, Sul-fronteira and Cone-Sul (Fig.
1).
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Fig. 1. Planning regions as the study of the territorial dimension of the State of Mato Grosso
do Sul, Brazil

Mato Grosso
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1: Bolsdo; 2: Campo Grande; 3: Grande Dourados; 4: Leste; 5: Norte; 6: Pantanal; 7: Sudoeste; 8: Sul-fronteira;
9: Cone-Sul.
Fonte: COMINETTI (2015)

Copyright 2020 KEI Journals. All Rights Reserved  http://journals.ke-i.org/index.php/mra



Marlon C. Cominetti, et al. Medical Research Archives vol 9 issue 1. January 2021 Page 4 of 15

Fig 2. Triatominae frequency and influence of relative humidity in their populations in Mato
Grosso do Sul, Brazil, 20062014
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A. Frequency of triatomine for month / year. B. Influence of relative humidity in triatomine for month / year.

Progression in natural logarithm.

Note: other species were not entered due to: less importance in the epidemiological chain, small number of
captured specimens and / or absence of statistical correlation.
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To study the fauna of triatomine
vectors of T. cruzi in the state of MS during
the period 2006-2014 in 50 municipalities
of the state, analyzed the information
databases Control of Chagas Disease
(PCDCh) developed by Coordination
Vector control (CCV). The identification
of the insects was performed according to
Carcavallo et al.®* The monthly
distribution of species of triatomines,
natural infection rate!* and fauna analyzes
were determined to define the abundance
of classes, constancy, frequency and
dominance.’® Then, the same procedure
was applied from the annual distribution.

The predominant species are those
that achieved the highest faunal indices of
abundance, frequency, constancy, and
dominance.® We calculated the average of
temperature (T), average of relative
humidity (RH) and average of
precipitation (P), in millimeters (mm),
using data from the Embrapa West
Station'’ database for months (January to
December) and for years (2006 to 2014).

To verify the relationship between
bugs collected with the Planning Regions,
ecotope, positivity and frequency of

species over months and over years, we
used the nonparametric Friedman test. To
check the influence of climatic factors on
the frequency of insect vectors and their
distribution along the Planning Regions
was used multiple linear regression
analysis. All statistical analyzes were
performed using SPSS software, version
20, as described by Norusis, 1990.®

RESULTS

They were collected and identified
14,178 species of insects in 50
municipalities of MS, divided in eight PR
(Fig. 1). In the Southern Cone region there
was no collection of insects being
discarded from the work. Species were
identified T. sordida, T. matogrossenssis,
T. baratai, Panstrongylus diasi, P.
megistus, P. geniculatus and Rhodnius
neglectus.

T. sordida was the most abundant
(13,642 to 96.22%), followed by R.
neglectus (217 — 1.53%), P. geniculatus
(158 — 1.11%) and T. matogrossensis (99
—0.70%). The other species gives a total of
62 specimens (0.44%) (Table 1).
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Table 1. Triatomines captured per Planning Region of Mato Grosso do Sul, Brazil, 2006-2014

Planning Region

Species Bolséo g?;?}%g D((;)[ﬁzggs Leste Norte Pantanal Sudoeste  Sul-fronteira Total
n % n % n % n % n % n % n % n % n %
T. sordida 6,268 45.95 2,957 21.68 211 155 31 0.23 157 115 3,730 27.34 239 175 49 0.35 13,642 96.22
-lrr-{atogrossenssis 1 1.01 - 34 3434 63 63.64 1 101 - - 99 0.70
T. baratai - - - 4 1212 29 87.88 - - 33 023
P. diasi 7 70 - - 2 20 1 10 - - - - - - - - 10 0.07
P. megistus 9 47.37 - - 8 42.11 - - - 1 526 1 526 - - 19 0.13
P. geniculatus 1 0.63 4 253 149 9430 - - - - 4 253 - - - - 158 1.11
R. neglectus 83 38.25 1 0.46 109 50.23 11 5.07 - - 5 230 8 3.69 - - 217 153
Total 6,368 44.91 2,963 20.90 479 3.38 43 030 191 135 3807 26.85 278 196 49 0.35 14,178

Note: There were no collections in the Cone—Sul region.

When data were examined for each
species, there was correlation between the
number of insects caught and planning
region (p = 0.025). T. sordida was the
species that occurred more frequently in
all regions. The other species presented
below 2% (Table 1).

Of the total samples collected,
2,118 (14.94%) were in domiciliary and
12,060 (85.06%) in  peridomicile
environments (Table 2). There was a
significant relationship  between the
frequency of catches of triatomine and the
type of ecotope over the months (p =
0.002).

T. sordida was characterized as
very abundant, while the other species
were characterized as rare. In the
evaluation of constancy (the number of
times a particular species recovered in
total collections performed), it was
observed the species characterized as more
constant was T. sordida. No species was
regarded as ancillary. The species T.

Copyright 2020 KEI Journals. All Rights Reserved

matogrossensis, T. baratai, P. diasi, P.
megistus, P. geniculatus and R. neglectus
were characterized as accidental (Table 3).

T. sordida was characterized as
quite common species and dominant in
MS (Table 3), while the others were
characterized infrequent. It was verified
correlation between the number of insects
caught by species and frequency of
positivity for T. cruzi (p = 0.008). The
highest obtained ratio refers to T.
matogrossensis (18.18%), followed by R.
neglectus (0.46%) and T. sordida (0.27%)
(Table 2).

The analysis of the data of the
climatic elements (T, RH and P) revealed
a correlation between the number of
insects captured and the month of capture
(p <0.01) for T. sordida and T.
matogrossensis and correlation between
the number of insects captured and the
years of capture (p <0.03) for P. megistus
and T. matogrossensis. Multiple linear
regression analysis was performed to
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verify the correlation between the climatic
elements, catches of triatomine insects and
their distribution in MS and showed only
the influence of UR on the frequency of
catches of triatomines in MS (Fig. 2).

DISCUSSION

The most common species in this
study, as well as in other developed MS,”
19 was Triatoma sordida. It is a native
species of the Cerrado, predominant of the
state biome and extends over an area of
2.04 million km? encompassing the state of
Goias, the Distrito Federal and part of
Minas Gerais, Rondonia, Mato Grosso,
Bahia, Tocantins, Maranhdo, Piaui and
Para.'®2?2  Triatomine exhibited low
intradomiciliary frequency (12.97%), in
agreement with other studies that have
shown that T. sordida is predominantly
peridomiciliary in MS.”® The simple
encounter of infected triatomine, even at
low frequency, such as the case of T.
sordida (0.24%), should be treated as a
warning sign since the vector transmission
is likely to occur.?® However, food
preference may be more related to
opportunity than a tendency to a particular
food source.?* This feature could explain
the low rate of infection in humans in
community Furnas of Dionysius (0.6%).2°
However, another explanation for this
value may be the improvements made over
the years in the community's homes, as
well as the preservation of the local fauna
and flora, keeping wild hosts away from
humans.

In a recent survey, T. sordida was
found with the widest range of DTU (Tcl,
Tcll and TcBat/TeVIN.2° This points to
their ability to accommodate different
types of T. cruzi and their distribution is
wide and capturing almost constant
throughout the year (Fig. 3), the species of
triatomine becomes an important sentinel
parasite movement, in addition to
increasing its potential as T. cruzi vector.

T. sordida was the predominant
species. Ecologically, the dominant term
refers to the body which suffers
environmental impact changing it so, may
cause the disappearance (or appearance) of
other taxa.?® Thus, the predominant
species can prevail over the other in the
search for resources. In fact, after the
elimination of domiciled populations of T.
infestans, T. sordida was the most
abundant in the state. After the increase of
niches left vacant by T. infestans,
secondary species assumed prominent
position in frequency captures.?’-?* Among
these, T. sordida have great capacity of
occupancy of domestic ecotopes and
peridomestic.

Its value as T. cruzi vector has been
treated as of little relevance in the state. It
is explained that due to its predominantly
ornithophilic habits and their reduced rate
of natural infection. However, Cominetti
et al.® suggest that the rates may be
underestimated. If the same data presented
in Table 2 for the level of natural infection
are treated as found by Cominetti et al.,’
we would have T. sordida with 1,118
(8.2%) were positive, compared with 37
(0.27%), showing that it cannot be as
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irrelevant their vectorial capacity when
taking into account the frequency of
individuals infected. Moreover, the fact
should be considered to be secondary data
and many samples collected were not
analyzed for various reasons, for example,
dead insects and/or without intestinal
content as well as involuntary flaws in the
data record. So many of these values may
fall short of reality and be more expressive
than presented in this paper as to their
infection rates.

T. matogrossensis has invades the
home environment and presents a
tendency to domiciliation.®*3! In a
previous work,** this species was not
found naturally infected, but its infection
rate (18.18%) in this study draws attention
and is cause for concern. Despite being a
kind of rocky environment and wild
breeding sites, 32.32% of these insects
were captured in the home environment,
which is of concern because it is a species
with good capacity vector for T. cruzi.*? R.
neglectus is predominantly wild, occurring
in palm trees?®*° and with low rates of T.
cruzi infection.®

Although P. diasi, R. neglectus, P.
geniculatus and T. baratai not present
major epidemiological importance, studies
show that R. neglectus can form colonies
domiciliary®*3*  exposing synanthropy
highlighted in the Brazilian Midwest,
besides being the most frequent
indoors,”3® which can lead to increased
transmission capacity. P. geniculatus is
also described with low potential for T.
cruzi transmission due to its small capacity
domiciliation®® and typically inhabit

burrows of armadillos.3"=° Only 1.11% of
the specimens collected were P.
geniculatus. This insect is most often
encountered in the home environment
insect, suggesting slight domiciliation, as
reported for peridomiciles in the Amazon
region*®#! and indoors in Colombia and
Venezuela.*?** T. baratai is considered
wild, though their meeting in domestic and
peridomicile in MS.* Its frequency was
almost similar for both ecotopes and no
samples were positive for T. cruzi.
Moreover, their biology and vector
potential are little known. P. diasi was the
most frequent domestic ecotone, despite
its almost negligible number and be a wild
species, it has been observed in
predominantly ecotope intradomiciliary.®®
His presence in the state has been
highlighted” and its distribution includes
the states of Bahia, Goids, Maranhéo,
Minas Gerais, Rio Grande do Norte, Séo
Paulo*1*4¢  and Tocantins.*’  Cannot
categorically state these species have
preference for intradomicile, given that T.
sordida  was found mainly in
intradomiciliary ecotope in study of
triatomines in the Federal District,
Brazil,® which can be explained by his
attraction to the artificial light of villas,
while in Mato Grosso do Sul is mainly
peridomiciliary. Moreover, most often
triatomine in  the state remains
peridomiciliary (85.06%).

T. sordida presents increase in their
catches over the months of the vyear,
starting in February and extending to the
month of October, when it begins its
decline (Fig. 2). This more intense
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increase occurs during the driest months,
characteristic of winter in Mato Grosso do
Sul. Multiple regression analysis showed
that the average monthly variable RH
affects the population of this insect
causing decrease its frequency with
increasing RH (Fig. 3). Thus, the increase
in population in the dry season confirms
the influence of RH on the distribution of
T. sordida with this preferring less humid
and with marked annual periods of dry and
rainy seasons, as pointed out by Forattini
et al..*® The same inverse influence of UR
on increasing the triatomine population
was observed for T. matogrossensis and P.
diasi. Studies have shown that the
triatomine are influenced by
environmental factors such as temperature
and humidity.**** This work shows that
this is true, aside from T. sordida, P.
megistus and T. matogrossensis. The
change in monthly RH has greater effect
on the population of T. matogrossensis and
T. sordida, while the variation in RH over
the years affects the population of T.
matogrossensis and P. megistus. Research
indicates that T directly affects the
outbreak of R. robustus eggs’! R.
prolixus®®> and T. dimidiate,®®, but this
correlation was not observed in this study.
One possible explanation for this is that
only secondary data from collections were
used in this study, and it may not be
possible to have this association made.

P. megistus suffered direct
influence of the variation in average
annual RH (Fig. 2). The highest
occurrence of this species was in the
Grande Dourados and Bolsdo (Table 1).

Both regions have dry weather ranging
from four to five months of the year,
serving as a natural barrier to insect
dispersal. Aragdo® concluded that the
species showed preference for humid and
arid climate zones more limited
dispersion. Forattini et al.*® also reached
similar conclusions by studying P.
megistus, pointing to environmental
degradation and RH indices resembling of
the distribution of the vector, with
preference for wetter and warmer regions.
Despite its encounter in less disturbed
areas, its frequency was much lower,
suggesting its domiciliation in times when
the RH and environmental degradation are
bigger.

As the human impact (mainly
agropastoral events, such as deforestation)
modifies the microclimate of a location
and destroy the natural environment of the
insect, its low frequency in household
breeding sites can be explained by their
isolation in remaining areas of native or
secondary forest these regions (Grande
Dourados and Bolsdo) dominated by
agriculture. As there is a decrease of
preserved areas, making these less humid
ecotopes, the triatomine can search more
favorable microclimates to its
development and adopt a synanthropic
behavior.

Another factor that may explain the
constant triatomine catches over the years
is the use of insecticides (pyrethroids) and
the conditions under which these are
applied to the environment. Factors such
as T, RH and P may result in pesticide
effectiveness loss.>®> Obara et al.*
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observed that the T. sordida evaluated in
three states of the region Brazilian
Midwest had low to pyrethroid resistance
levels. However, populations of some
municipalities in the state were more likely
to progress to resistance. Incipient levels
of resistance to deltamethrin (pyrethroid)
were observed in five populations from the
state of Minas Gerais.> Thus, in the state,
vector control may be being affected
mainly by RH, since most sample
correlated with  this environmental
variable, and the spraying of insecticide
for population control of insects in the
colder and dry months would be most
appropriate to increase its residual effect.

CONCLUSIONS
Although Mato Grosso do Sul is

considered free of endemic vector
transmission, persistent encounters with

vectors naturally infected by T. cruzi are
worthy of attention. The relationship
between Triatomine entomofauna and
climatic factors may assist with actions to
combat the vector in the state because it is
possible to establish a control pattern for
the species based on the temporal and
environmental dynamics of the venues of
triatomine.

CONFLICT OF INTEREST

The authors declare that they have no
conflicts of interest.

Copyright 2020 KEI Journals. All Rights Reserved  http://journals.ke-i.org/index.php/mra



Marlon C. Cominetti, et al. Medical Research Archives vol 9 issue 1. January 2021 Page 11 of 15

REFERENCES

1. Miles MA, Feliciangeli MD, Arias AR.
American  trypanosomiasis  (Chagas
disease) and the role of molecular
epidemiology in  guiding  control
strategies. BMJ 2003; 7404:1444-1448.

2. Zingales B, Andrade SG, Briones MR,
Campbell DA, Chiari E, Fernandes O, et
al. New consensus for Trypanosoma cruzi
intraspecific ~ nomenclature:  second
revision meeting recommends Tcl to
TcVI. Mem Inst Oswaldo Cruz 2009;
7:1051-1054.

3. Marcili A, Lima L, Cavazzana M,
Junqueira AC, Veludo HH, Maia Da Silva
F, et al. A new genotype of Trypanosoma
cruzi associated with bats evidenced by
phylogenetic analyses using SSU rDNA,
cytochrome b and Histone H2B genes and
genotyping based on ITS1 rDNA.
Parasitology 2009; 6:641-655.

4. Galvdo C, Carcavallo R, Rocha DS,
Jurberg J. A checklist of the current valid
species of the subfamily Triatominae
Jeannel, 1919 (Hemiptera, Reduviidae)
and their geographical distribution, with
nomenclatural and taxonomic notes.
Zootaxa. 2003; 202:1-36.

5. Forero D, Weirauch C, Baena M.
Synonymy of the reduviid (Hemiptera:
Heteroptera) genus  Tor  realbaia
(Triatominae) with Amphibolus
(Harpactorinae), with notes  on
Amphibolus  venator (Klug, 1830).
Zootaxa. 2004; 670:1-12.

6. Schofield CJ, Galvédo C. Classification,
evolution, and species groups within the
Triatominae. Acta Trop. 2009; 110:88-
100.

7. Almeida PS, Ceretti Junior W, Obara
MT, Santos HR, Barata JM. Survey of
Triatominae (Hemiptera: Reduviidae)
fauna in domestic environments and
natural infection by Trypanosomatidae in
the State of Mato Grosso do Sul. Rev Soc
Bras Med Trop. 2008; 4:374-380.

8. Cominetti MC, Andreotti R, Oshiro ET,
Dorval MEMC. Epidemiological factors
related to the transmission risk of
Trypanosoma cruzi in a Quilombola
community, State of Mato Grosso do Sul,
Brazil. Rev Soc Bras Med Trop. 2011;
5:575-581.

9. Cominetti MC, Almeida RF, Gongalves
GM, Andreotti R. Monitoring
Trypanosoma  cruzi infection  in
triatomines using PCR in Mato Grosso do
Sul, Brazil. Rev Soc Bras Med Trop. 2013;
3:277-280.

10. Cominetti MC, Csordas BG, Cunha
RC, Andreotti R.  Geographical
distribution of Trypanosoma cruzi in
triatomine vectors in the State of Mato
Grosso do Sul, Brazil. Rev Soc Bras Med
Trop. 2014; 47:747-55.

11. Instituto Brasileiro de Geografia and
Estatistica (IBGE) (Internet). Brasilia:

IBGE. Available at:
http://www.ibge.gov.br/estadosat/perfi
l.php?sigla=ms.

12. Secretaria de Estado de Meio
Ambiente de Desenvolvimento
Econdmico (Semade) (Internet). Campo
Grande: Semade. Available at:
http://www.semade.ms.gov.br/estudo-da-
dimesao/.

Copyright 2020 KEI Journals. All Rights Reserved  http://journals.ke-i.org/index.php/mra



Marlon C. Cominetti, et al. Medical Research Archives vol 9 issue 1. January 2021 Page 12 of 15

13. Carcavallo RU, Rodrigues MEF,
Galvdo C, Rocha DS, Giron IG, Arocha
MAO, et al. Habitats and fauna
relacionada. In: Carcavallo RU, Girdn IG,
Jurberg J, Lent H, editors. Atlas dos
vetores da doenca de Chagas nas
Américas. Rio de Janeiro: Fundacédo
Oswaldo Cruz; 1997. pp. 107-244.

14 World Health Organization. Control of
Chagas disease. Technical Report Series
905: 40-55, 2002.

15. Thomazini MJ, Thomazini APBW.
Diversidade de abelhas (Hymenoptera:
Apoidea) em inflorescéncias de Piper
hispidinervum (C.D.C)). Neotrop
Entomol. 2002; 3:27-34.

16. Silveira Neto S, Nakano O, Barbin D,
Villa Nova NA. Manual de Ecologia dos
insetos. S@o Paulo: Agronémica Ceres;
1976.

17. Empresa Brasileira de Pesquisa
Agropecuéria  (Embrapa)  (Internet).
Dourados: Embrapa. Available at:
http://www.cpao.embrapa.br/clima/?lc=sit
e/banco-dados/base _dados.

18. Norusis MJ. SPSS Base System User’s
Guide. Chicago: SPSS Inc, 1990. 520 p.
19. Forattini OP. Biogeography, origin,
and distribution of  triatominae
domiciliarity in Brazil. Rev Saude Publica.
1980; 6:964-968.

20. Klink CA, Machado RB. Conservation
of the brazilian cerrado. Conservation
Biology 2005; 19:707-713.

21. Sano EE, Rosa R, Brito JLS, Ferreira
LG. Mapeamento semidetalhado do uso da
terra do Bioma Cerrado. Pesq Agropec
Bras. 2008; 43:153-156.

22. Shiki S. Sistema agroalimentar no
Cerrado brasileiro: caminhando para o
caos? In: Silva JG, Shiki S, Ortega AC,
editors. Agricultura, meio ambiente e
sustentabilidade do Cerrado brasileiro.
Uberlandia: UFU; 1997. pp. 135-165.

23. Toledo MJO, Kiihl JB, Silva SV,
Gasperi V, Araljo SM. Biogeography,
origin, and distribution of triatominae
domiciliarity in Brazil. Rev Saude Publica
1997; 3:197-203.

24. Minter DM. Effects on transmission to
man of the presence of domestic animals
in infested householbs. In: Pan American
Health  Organization, editor. New
approaches in America Trypanosomiasis
research. Belo Horizonte, Brasil; 1975. pp.
330-337.

25. Martins MFdS, Pereira MB, Ferreira
JdJG, Frangca AdO, Cominetti MC,
Ferreira EdC, et al. Serological and
molecular inquiry of Chagas disease in an
Afro-descendant settlement in  Mato
Grosso do Sul State, Brazil. PLoS ONE
2018;
https://doi.org/10.1371/journal.pone.0189
448.

26. Silveira Neto S, Monteiro RC, Zucchi
RA, de Moraes RCB. Uso da anlise
faunistica de insetos na avaliacdo do
impacto ambiental. Sci. Agric. 1995; 52:
9-15.

27. Diotaiuti L. Importancia atual and
perspectivas de controle de Triatoma
sordida em Minas Gerais. (PhD thesis).
(Belo Horizonte): Universidade Federal de
Minas Gerais. 1991.

28. Dias JCP. O controle da doenca de
Chagas no Brasil. In: Silveira AC, editor.

Copyright 2020 KEI Journals. All Rights Reserved  http://journals.ke-i.org/index.php/mra



Marlon C. Cominetti, et al. Medical Research Archives vol 9 issue 1. January 2021 Page 13 of 15

El control de la enfermedad de Chagas en
los paises del Cono Sur de
América. Historia de una iniciativa
internacional.  1991/2001.  Uberaba:
OPAS/OMS, Faculdade de Medicina do
Triangulo Mineiro; 2002. pp. 146-250.
29. Silveira AC, Feitosa VR, Borges R.
Distribuicdo de triatomineos capturados
no ambiente domiciliar, no periodo de
1975/83, Brasil. Rev Brasil Mal D Trop.
36:15-312, 1984.

30. Silva IG, Salha LA. Aspectos da
suscetibilidade dos triatomineos ao
Trypanosoma cruzi na busca de um
modelo experimental. Rev Patol Trop.
2007 Apr. doi:10.5216/rpt.v23i1.20039.
31. Gurgel-Goncgalves R, Duarte MA,
Ramalho ED, Romafia CA, Cuba CAC.
Spatial ~ distribution of  Triatominae
populations (Hemiptera: Reduviidae) in
Mauritia flexuosa palm trees in Federal
District of Brazil. Rev Soc Bras Med Trop.
2004; 37:241-247.

32. Noireau F, Santos SM, Gumiel M,
Dujardin JP, Soares MS, Carcavallo RU,
et al. Phylogenetic relationships within the
oliveirai complex (Hemiptera,
Reduviidae, Triatominae). Infect Genet
Evol. 2002; 2:1-17.

33. Oliveira AW, Silva 1G. Geographical
distribution and indicators entomologic of
sinantropic triatomines captured in the
State of Goias. Rev Soc Bras Med Trop
2007; 40:204-208.

34. Silva RA, Bonifacio PR, Wanderley
DMV. Chagas' disease in Sdo Paulo State:
a comparative study between systematic
search and inhabitants' report of bugs in

the area under entomological surveillance.
Rev Soc Bras Med Trop. 1999; 3:653-659.
35. Maeda MH, Knox MB, Gurgel-
Gongalves R. Occurrence of synanthropic
triatomines (Hemiptera: Reduviidae) in
the Federal District of Brazil. Rev Soc
Bras Med Trop. 2012; 45:71-6.

36. Jaramillo N, Castillo D, Wolff ME.
Geometric  morphometric  differences
between Panstrongylus geniculatus from
field and laboratory. Mem Inst Oswaldo
Cruz. 2002; 97:667-673.

37. Lent H, Wygodzinsky P. Revision of
the Triatominae (Hemiptera, Reduviidae),
and their significance as vectors of Chagas
disease. Bull Am Mus Nat Hist. 1979;
163:123-520.

38. Miles MA, Souza AA, Povoa MM.
Chagas disease in the Amazon Basin I,
Ecotopes of ten triatomine species
(Hemiptera, Reduviidae) from the vicinity
of Belém, Pard State, Brazil: J Med
Entomol. 1981; 18:266-278.

39. Omah-Maharaj I. Studies on vectors of
Trypanosoma cruzi in Trinidad, West
Indies: Med Vet Entomol. 1992; 6:115—
120.

40. Valente VC. Potential for
domestication of Panstrongylus
geniculatus (Latreille, 1811) (Hemiptera:
Reduviidae: ~ Triatominae) in  the
municipality of Muana, Maraj6é Island,
State of Pard, Brazil: Mem Inst Oswaldo
Cruz. 1999; 94:399-400.

41. Valente VC, Valente SA, Noireau F,
Carrasco HJ, Miles MA. Chagas disease in
the Amazon Basin: Association of
Panstrongylus geniculatus (Hemiptera:

Copyright 2020 KEI Journals. All Rights Reserved  http://journals.ke-i.org/index.php/mra



Marlon C. Cominetti, et al. Medical Research Archives vol 9 issue 1. January 2021 Page 14 of 15

Reduviidae) with domestic pigs. J Med
Entomol. 1998; 35:99-103.

42. Angulo VM, Gutiérrez R, Rubio I,
Joya M, Arismendi M, Esteban L, et al.
Triatomineos domiciliados y silvestres:
impacto en la transmision de la
enfermedad de Chagas em Santander. In:
Angulo VM, editor. Control y manejo de
la trypanosomiasis americana.
Bucaramanga: Centro de investigaciones
en Enfermedades Tropicales; 1999, pp.
72-T76.

43. Reyes-Lugo M, Rodriguez-Acosta A.
Domiciliation of the sylvatic Chagas
disease vector Panstrongylus geniculatus
Latreille, 1811 (Triatominae: Reduviidae)
in Venezuela. Trans R Soc Trop Med Hyg.
2000; 94:508.

44. Feliciangeli MD, Carrasco HN,
Patterson JS, Suarez B, Martinez C,
Medina M. Mixed domestic infestation by
Rhodnius prolixus Stal, 1859 and
Panstrongylus geniculatus Latreille, 1811,
vector incrimination, and seroprevalence
for Trypanosoma cruzi among inhabitants
in EI Guamito, Lara state, Venezuela. Am
J Trop Med Hyg. 2004; 71:501-505.

45. Diotaiuti L, Dias JCP. Ocorréncia and
biologia de Rhodnius neglectus, Lent,
1954 em macaubeiras da periferia de Belo
Horizonte, Minas Gerais. Mem Inst
Oswaldo Cruz. 1984; 79:293-301.

46. Obara MT, Barata JMS, Rosa JA,
Ceretti Junior W, Almeida PS, Gongalves
GA, et al. Description of the female and
new records of Triatoma baratai
Carcavallo & Jurberg, 2000 (Hemiptera:
Heteroptera: Reduviidae: Triatominae)
from Mato Grosso do Sul, Brazil, with a

key to the species of the Triatoma
matogrossensis subcomplex. Zootaxa.
2012; 3151:63-68.

47. Costa J, Almeida CE, Dotson EM, Lins
A, Vinhares M, Silveira AC, et al. The
Epidemiologic Importance of Triatoma
brasiliensis Neiva, 1911 (Hemiptera,
Reduviidae, Triatominae) as a Chagas
Disease Vector in Brazil: a Revision of
Domiciliary Captures 1993-1999. Mem
Inst Oswaldo Cruz. 2003; 98:443-449.

48. Forattini OP. Ferreira OA, da Rocha
and Silva EO, Rabello EX. Aspectos
ecoldgicos da tripanossomiase americana.
VI - Persisténcia do Triatoma sordida apos
alteracdo ambiental and suas possiveis
relacbes com a dispersdo da espécie. Rev
Saude Publica. 1974; 8:265-82.

49. Juarez E; de Castro Silva EP. The
behavior of Triatoma sordida under
laboratory conditions. Rev Saude Publica.
1982; 16:1-36.

50. Feliciangeli MD, Rabinovich J. Vital
statistics of Triatominae (Hemiptera:
Reduviidae) under laboratory conditions
I1. Triatoma maculata. J Med Entomol.
1985; 22:43-48.

51. Rocha DS, Jurberg J, Carcavallo RU,
Cunha V, Galvdo C. Influence of the
temperature and humidity on the biology
of Rhodnius neglectus Lent, 1954, in
laboratory conditions (Hemiptera,
Reduviidae, Triatominae). Rev Soc Bras
Med Trop. 2001; 34: 357-363.

52. Gomes-Nunes JC. Resting places,
dispersal and survival of Co® tagged adult
Rhodnius prolixus. J Med Entomol. 1969;
6:83-86.

Copyright 2020 KEI Journals. All Rights Reserved  http://journals.ke-i.org/index.php/mra



Marlon C. Cominetti, et al. Medical Research Archives vol 9 issue 1. January 2021 Page 15 of 15

53. Zeledon R, Guardia VM, Zudiga A,
Swartzwelder JC. Biology and ethology of
Triatoma dimidiata (Latreille,1811) I. Life
cycle, amount of blood ingested, resistance
to starvation and size of adults. J Med Ent.
1970; 7:313-9.

54. Aragdo MB. Aspectos climaticos da
doenca de Chagas. Il - Area de ocorréncia
do Panstrongylus megistus (Burmeister
,1935). Rev. Brasil. Mal. D. Trop. 1961,
13:171-193.

55. Pinchin R, Fanara DM, Oliveira Filho
AM. A village scale trail of Pirimiphos-
methyl

(OMS 1424), wettable power and slow-
release formulations, in comparison with
HCH for the control of Triatoma infestans

in Brazil. World Health Org. 1984,
VBC/82.840. 8p.

56. Obara MT, Otrera VCG, Gongalves
RG, dos Santos JP, Santalucia M, da Rosa
JA, et al. Monitoring the susceptibility of
Triatoma sordida Stal, 1859 (Hemiptera:
Reduviidae) to deltamethrin insecticide, in
Central-Western Brazil. Rev Soc Bras
Med Trop. 2011; 44:206-212.

57. Pessoa GCA. Monitoramento da
suscetibilidade ao piretroide deltametrina
em populagdes de Triatoma sordida Stal,
1859 (Hemiptera: Reduviidae). (M.Sc.
Thesis). (Belo Horizonte): Centro de
Pesquisas René Rachou da Fundacao
Oswaldo Cruz; 2008. 95 p.

Copyright 2020 KEI Journals. All Rights Reserved  http://journals.ke-i.org/index.php/mra



