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Atividade Inseticida de Extratos de Plantas do Cerrado em Rhodnius milesi Carcavallo, Rocha, Galvão &
Jurberg (Hemiptera: Reduviidae), em Condições de Laboratório

RESUMO - A transmissão da doença de Chagas ocorre, principalmente, por meio de fezes de hemípteros
hematófagos (Triatominae), os quais ingerem Trypanosoma cruzi ao se alimentarem do sangue de
pessoas ou animais infectados. Para o controle dos triatomíneos, os piretróides são os principais
inseticidas utilizados. Entretanto, algumas populações de insetos demonstraram resistência a
determinados piretróides, indicando a necessidade do desenvolvimento de novos inseticidas eficazes
no controle desses vetores. Assim, foi avaliada a atividade inseticida de 24 extratos vegetais em
ninfas do quarto estádio de Rhodnius milesi Carcavallo, Rocha, Galvão & Jurberg, em condições de
laboratório. Para o teste tópico, foram aplicados 50 μg de cada extrato nos tergitos abdominais de dez
ninfas, em duplicata. Como controles, foram utilizados insetos tratados com etanol, acetona ou sem
nenhum tipo de tratamento. Os triatomíneos foram observados durante 28 dias. Extratos hexânicos e
etanólicos de Simarouba versicolor, Guarea kunthiana, Guarea guidonia e Talauma ovata causaram
mortalidade entre 20% e 95% de R. milesi em comparação com os controles, onde não houve
mortalidade dos insetos. Estes dados preliminares sugerem que o extrato etanólico da casca da raiz de
S. versicolor e o extrato hexânico da raiz de G. guidonia, os quais foram responsáveis pela mortalidade
de 95% e 75%, respectivamente, devem ser quimicamente investigados e monitorados por ensaios
biológicos a fim de determinar seus componentes inseticidas, a serem utilisados como modelos
moleculares ou como compostos biorracionais nos programas de controle de insetos.

PALAVRAS-CHAVE: Triatominae, extrato vegetal, controle de insetos, Simarouba versicolor, Guarea
.....guidonia

ABSTRACT - Chagas’ disease is chiefly transmitted by feces of haematophagous bugs (Triatominae)
that ingested Trypanosoma cruzi from blood of infected people or animals. Pyrethroids have been the
main insecticides used against these insects. However, some populations of insects have shown significant
levels of resistance to several pyrethroids, indicating the need of new insecticides for the control of
triatomines. Insecticidal activity of 24 Cerrado plant extracts belonging to five species of four families
were assayed on fourth instar nymphs of Rhodnius milesi Carcavallo, Rocha, Galvão & Jurberg
(Hemiptera: Reduviidae), under laboratory conditions. For the extract application on triatomines, 50 μg
 of the extract were topically applied in duplicate on dorsal tergites of ten insects. Insects topically
treated with acetone, ethanol, as well as insects with no treatment were used as controls. Triatomines
were observed over a 28-day period. Hexanic and ethanolic extracts of Simarouba versicolor, Guarea
kunthiana, Guarea guidonia and Talauma ovata caused mortality  between 20% and 95% of R. milesi
in comparison with the controls, which showed no insect mortality. These preliminary data suggest that
the ethanolic extract of the root bark of S. versicolor and the hexanic extract of the root of G. guidonia,
responsible for a 95% and 75% insect mortality, respectively, should be chemically investigated and
monitored through biological assays in order to determine their insecticidal components, that could be
used as a molecular model or as biorational compounds for use in insect control programmes.
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134     Coelho et al. - Insecticidal Activity of Cerrado Plant Extracts on Rhodnius milesi...

Chagas’ disease, also known as American
Trypanosomiasis, is caused by the flagellated protozoan
Trypanosoma cruzi Chagas and its transmission to vertebrate
hosts is carried out by haematophagous insects, from the
Triatominae subfamily, through feces contamination via
mucosa or skin wounds. It is a chronic debilitating illness
that is highly prevalent in Latin America and ranges from
Mexico to southern Argentina (WHO 2002). Transmission
through blood transfusions, orally, congenitally or by organ
transplants is also possible (Miles et al. 2003).

In the absence of vaccines and drugs suitable for the
treatment of Chagas’ disease, the most important control
strategy is prevention. Control of the disease is based on
two main strategies: interrupting transmission by the vector,
and systematic screening of blood donors in all endemic
countries, as established by a World Health Assembly
resolution (WHO 2002).

Despite the low resistance exhibited by triatomine bugs
to insecticides when compared with mosquitoes (Flores et
al. 2001), some populations of Rhodnius prolixus Stål from
Venezuela, and Triatoma infestans (Klug) (Hemiptera:
Reduviidae) from Brazil (Zerba 1999, Vassena et al. 2000,
Picollo 2001, Vassena & Picollo 2003), and Argentina (Zerba
1999, Picollo 2001, Vassena & Picollo 2003, Audino et al.
2004) have shown significant levels of resistance to
deltamethrin and other pyrethroids used in the control of
Chagas’ disease vectors. Thus, the development of new
insecticides from plant extracts sources can be an alternative
for the control of triatomine bugs.

Moreover, the indiscriminate use of synthetic insecticides
has caused environmental contamination and toxicity to
living organisms (Raizada et al. 2001, Abdollahi et al. 2004,
Nakata et al. 2005), indicating the need for the development
of products that are not hazardous to the environment.
Furthermore, the principal effects of acute or subchronic
exposure to pyrethroids observed in mammals are also
indicative of neurotoxicity (Soderlund et al. 2002,
Kolaczinski & Curtis 2004, Shafer et al. 2005).

Plants produce secondary metabolites acting as defense
mechanisms that can be used in pest control. These
insecticidal substances can affect the feeding behavior and
growth regulators, disrupting the endocrinological balance
of the insects (Balandrin et al. 1985). An example is

azadirachtin, a biopesticide obtained from the neem tree
(Azadirachta indica), which could be readily biodegradable,
selective, non-mutagenic, with low toxicity to mammalian,
causing minimal effects on the environment (Sundaram
1996, Gupta 2004).

Several studies have shown insecticidal activity of plants
extracts against triatomine bugs: Salvia cardiophylla,
Annona reticulada, Neurolaena lobata, Tagetes minuta,
Erythroxylon tortuosum, Cassia sp., Senna occidentalis,
Cabralea canjerana elicited an increase in the mortality
rate (16% to 52%) of Rhodnius neglectus Lent (Schmeda-
Hirschmann & Rojas de Arias 1992); Achyrocline
satureioides killed 45% of T. infestans which were topically
treated (Rojas de Arias et al. 1995); Coriandrum sativum,
Chenopodium ambrosioides, Pimpinella anisum, Tagetes
pusilla, Mentha arvensis, Satureja sp., Foeniculum vulgare,
Chrysanthemum parthenium, Hedeoma mandoniana,
Eucalyptus globulus showed insecticidal activity on T.
infestans (Laurent et al. 1997); and Minthostachys andina
showed insecticidal properties on T. infestans and R.
neglectus (Fournet et al. 1996). These studies are important
for the development of new plant substances against Chagas’
disease vectors. The diversity flora of Brazilian Cerrado,
the country’s second most important biome, has been poorly
studied to evaluate the efficacy and therapeutic effects of
crude extracts or isolated compounds (Espindola et al. 2004,
Napolitano et al. 2005, Mesquita et al. 2005). In this sense,
the aim of our study was to investigate the insecticidal
activity of 24 plant crude extracts on fourth instar Rhodnius
milesi Carcavallo, Rocha, Galvão & Jurberg nymphs.

Materials and Methods

Plant material. Plants were collected in Brasília, the Federal
District of Brazil, in 2002/2003. Botanical identification
was performed by Professor José Elias de Paula of the Plant
Anatomy Laboratory, Institute of Biology, University of
Brasília. The botanic specimens vouchers are deposited at
the Herbarium (UB) of the same institution (Table 1).

Preparation of extracts. The air-dried and powdered parts
of the plants were submitted first to exhaustive extractions
with hexane (4 x 2 L), and successively with 95% ethanol

Plant family Scientific name Common name Uses Voucher number

Apocynaceae Aspidosperma

macrocarpon Mart.

Peroba-gigante-

do-cerrado

Antimalaric, anti-inflammatory (UB) 3692

Magnoliaceae Talauma ovata A. St. Hil. Baguaçu Antidiabetic, febrifuge (UB) 3738

Meliaceae Guarea guidonia (L.)

Sleumer

Açafroa Astringent, purgative, febrifuge,

abortive, emetic, anti-

inflammatory

(UB) 3712

Guarea kunthiana A. Juss. Jatuaúba Antimalaric, stomachache (UB) 3710

Simaroubaceae Simarouba versicolor A.

St. Hil.

Mata-barata Insecticide, vermifuge,

febrifuge, antisyphilitic

(UB) 3724

Table 1. Botanic voucher specimens and ethnobotanical information of the plants used in our experiments.
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(4 x 2 L) through a maceration process. The crude extracts
were obtained after the evaporation of the solvents under
reduced pressure at 40ºC.

Insects. Fourth instar nymphs of R. milesi from an
asynchronous laboratory colony were fed to repletion on
chickens. After 24h, individual insects were treated topically
with a Gilson® 0.5–10 µl pipette, containing an aliquot of
each one of the test extracts. The insects were maintained at
28°C under 60-70% relative humidity.

Topical test. A stock solution containing 50 mg of extract
per ml of solvent was prepared for each sample, and 1 μl of
the solution was applied directly on the abdominal tergites
of ten fourth instar nymphs of R. milesi. The experiment
was carried out in duplicate. The hexane extracts were
dissolved in acetone, while the ethanolic extracts were
dissolved in 95% ethanol. Three types of controls were used:
insects topically treated with acetone, insects topically treated
with ethanol, and insects with no treatment. The test and
control insects were observed daily for 28 days, under the
same conditions of temperature and humidity described
above, without feeding.

Statistical analysis. The Cochran test was used to test the
statistically significant differences between the treatments
and the controls (Bisquerra et al. 2004).

Results and Discussion

Twenty four hexanic and ethanolic extracts of Cerrado
plants belonging to five species of four families were assayed
on fourth instar R. milesi nymphs. The topical application
test on fourth instar nymphs is recommended by WHO
(1994).

Table 2 shows that the crude extracts of Simarouba
versicolor (root bark hexane and ethanol; stem bark
ethanol; fruit hexane and ethanol), Guarea kunthiana (root
ethanol; stem hexane and ethanol), Guarea guidonia (root
hexane and ethanol; stem hexane and ethanol; leaves
hexane) and Talauma ovata (stem wood hexane) caused a
mortality rate between 20% and 95% (P < 0.05; Cochran
test) of R. milesi in comparison with the controls, which
showed no insect mortality. Significant differences were
found among different plant parts of the same species.
Among the 14 active extracts, seven were ethanolic and
seven were hexane. However, the polarity of the substances
contained in the hexanic and ethanolic extracts presented
different activity rates, for exemple, with the root bark of
S. versicolor the mortality rate was 35% for hexane and
95% for ethanol, and with the root of G. guidonia the
mortality rate was 75% for hexane and 20% for ethanol.
The different extracts of S. versicolor, and of G. guidonia
were the most active, showing a good insecticidal activity
when topically tested, producing better results than those
reported in the literature (Rojas de Arias & Schmeda-
Hirschmann 1988, Fournet et al. 1996, Laurent et al.
1997).

When the extracts were compared at different exposure

times, significant differences were observed. The evaluation
of the mortality rates (Table 2) shows extracts with rapid
and slow activity on the insects. For the species S. versicolor,
the ethanolic root bark extract killed practically all the insects
of the sample with activity gradually increasing over time,
killing 15% of the insects after 24h, 35% after 48h/72h,
50% in seven days, 90% in 14 days, and 95% of the insects
in 21 days, remaining at this level until the 28th day of
contact. This gradual increase in the mortality rate may
represent a desired feature, since reinfestation of sprayed
houses can be a major problem caused by lack of sufficient
residual effect of insecticides (Schofield & Dias 1991,
Moncayo 2003). The hexanic extract of the same plant part
presented lower and lesser intense activity, causing mortality
in 5% only after seven days of contact, reaching 35% after
28 days of treatment. The fruit of the same species presented
a gradual increase in the mortality rate for the extracts of
different polarities. The ethanolic extract presented a 35%
increase in mortality between the 7th and 14th day of contact,
while the hexanic extract increased this rate by only 10%.
The stem bark presented activity only for the ethanolic
extract, gradually increasing mortality from 5% to 50%
between the first and the last day of treatment.

The hexanic stem wood extract of T. ovata presented
less intense but more rapid activity, with 20% mortality after
48h, maintaining this rate until the 28th day. However, the
hexanic stem extract of G. kunthiana presented the most
rapid activity since it killed 25% of the bugs 24h after the
application, and 40% after seven days; but this percentage
did not increase for the remainder of the experiment. If we
were to compare the hexanic root extract of the two species
of Guarea, G. kunthiana and G. guidonia, only the latter
was active, with a mortality rate of 75% after 28 days of
application, thus demonstrating different sensitivities to
these compounds. The evaluation of the three extracts of
Aspidosperma macrocarpon did not show any insecticidal
activity.

S. versicolor is traditionally regarded as having some
insecticidal effect. S. versicolor is also used as a vermifuge,
stimulant, febrifuge and antisyphilitic (Balbach 1995).
Arriaga et al. (2002) isolated quassinoids, triterpenoids, a
mixture of steroids, the flavonoid kaempferol, and a squalene
derivative from S. versicolor. The medicinal use of this plant
is attributed to the presence of quassinoids, which give an
extremely bitter taste to all plant parts (Lorenzi & Abreu
Matos 2002). Triterpenoids are known to possess insect
antifeedant growth regulating activity against a variety of
agricultural pests. Quassinoids, as modified triterpenoids,
can be expected to show similar activity. Furthermore,
quassinoids isolated from the seeds and bark of Samadera
indica (Simaroubaceae), have been described as altering the
insect tobacco cutworm feeding behavior and growth
regulation (Govindachari et al. 2001), as well as the
methanol extract of the aerial parts of Quassia sp. aff.
bidwillii (Simaroubaceae) with lethal activity against the
two-spotted spider mite, peach/potato aphid and the root
knot nematode (Latif et al. 2000).

The presence of sesquiterpenes, limonoid and coumarin
from the stem bark of G. guidonia has been demonstrated
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(Garcez et al. 1998). The methanolic extracts and the oil of
leaves of G. guidonia showed the presence of terpenoids
(Lago et al. 2002). However, our study revealed significant
activity for the hexanic root extract of this species.

These preliminary data suggest that the ethanolic
extract of the root bark of S. versicolor and the hexanic
extract of the root of G. guidonia should be further
investigated in order to establish their standard chemical
composition and to identify the insecticidal components
by monitoring bioassays, so that they may be used as a
molecular model for a potential insecticide, or
recommended as biorational compounds for use in insect
control programmes.

Acknowledgments

We thank Prof. Antônio Teixeira for supplying the insects
used.

References

Abdollahi, M., A. Ranjbar, S. Shadnia, S. Nikfar & A.
Rezaie. 2004. Pesticides and oxidative stress: A review.
Med. Sci. Monit. 10: 141-147.

Arriaga, A.M.C., A.C. Mesquita, Y.B.M. Pouliquen, R.A.
Lima, S.H. Cavalcante, M.G. Carvalho, J.A. Siqueira,

Table 2. Mortality rate of R. milesi when topically applied with extracts (n = 20).

1Statistically significant (P < 0.05; Cochran test) when compared with controls.

Mortality rate (%)
Species / control Plant part used Solvent

24h 48h 72h 7 days 14 days 21 days 28 days

A. macrocarpon Root wood Hexane 0 5 5 5 5 5 5

Ethanol 0 0 0 0 0 0 0

Root bark Hexane 0 0 0 0 0 5 5

G. guidonia Root Hexane 20 35 35 45 45 55 751

Ethanol 0 5 5 5 10 15 201

Stem Hexane 15 15 20 25 25 30 301

Ethanol 10 10 10 15 15 20 201

Leaves Hexane 0 5 5 10 15 25 301

G. kunthiana Root Hexane 0 5 5 5 5 5 5

Ethanol 0 0 5 10 15 20 251

Stem Hexane 25 30 35 40 40 40 401

Ethanol 10 15 15 20 20 20 201

Leaves Ethanol 5 5 5 5 5 5 5

S. versicolor Root bark Hexane 0 0 0 5 10 15 351

Ethanol 15 35 35 50 90 95 951

Fruits Hexane 0 20 20 35 45 50 651

Ethanol 5 20 20 30 65 75 801

Stem bark Hexane 0 0 0 0 0 5 5

Ethanol 5 10 15 20 25 35 501

Leaves Hexane 0 0 0 0 0 0 0

T. ovata Stem bark Hexane 0 0 0 0 0 0 0

Leaves Hexane 0 0 0 0 0 0 0

Stem wood Hexane 5 20 20 25 25 25 251

Ethanol 0 0 0 0 0 5 10

Acetone control 0 0 0 0 0 0 0

Control with no

treatment
0 0 0 0 0 0 0

Ethanolic control 0 0 0 0 0 0 0



January-February 2006 Neotropical Entomology 35(1) 137

L.V. Alegrio & R. Braz Filho. 2002. Chemical
constituents of Simarouba versicolor. An. Acad. Bras.
Cienc. 74: 415-424.

Audino, P.G., C. Vassena, S. Barrios, E. Zerba & M.I. Picollo.
2004. Role of enhanced detoxication in a deltamethrin-
resistant population of Triatoma infestans (Hemiptera,
Reduviidae) from Argentina. Mem. Inst. Oswaldo Cruz
99: 335-339.

Balandrin, M.F., J.A. Klocke, E.S. Wurtele & W.H.
Bollinger. 1985. Natural plant chemicals: Source of
industrial and medicinal materials. Science 228: 1154-
1160.

Balbach, A. 1995. As plantas curam. São Paulo, Edições
Vida Plena, 415p.

Bisquerra, R., J.C. Sarriera & F. Martínez. 2004. Introdução
à estatística: Enfoque informático com o pacote
estatístico SPSS. São Paulo, Artmed Editora S.A, 256p.

Espindola, L.S., J.R. Vasconcelos Jr., M.L. de Mesquita, P.
Marquié, J.E. de Paula, L. Mambu & J.M. Santana 2004.
Trypanocidal activity of a new diterpene from Casearia
sylvestris var. lingua. Planta Med. 70: 1093-1095.

Flores, A.E., M.H. Badii & G.G. Ponce. 2001. Resistencia a
insecticidas en insectos vectores de enfermedades con
énfasis en mosquitos. Respyn 2: 1-9.

Fournet, A., A. Rojas de Arias, B. Charles & J. Bruneton.
1996. Chemical constituents of essential oils of Muña,
Bolivian plants traditionally used as pesticides, and their
insecticidal properties against Chagas’ disease vectors.
J. Ethnopharmacol. 52: 145-149.

Garcez, F.R., C.V. Núñez, W.S. Garcez, R.M. Almeida &
N.F. Roque. 1998. Sesquiterpenes, limonoid and
coumarin from the wood bark of Guarea guidonia.
Planta Med. 64: 79-80.

Govindachari, T.R., G.N.K. Kumari, G. Gopalakrishnan, G.
Suresh, S.D. Wesley & T. Sreelatha. 2001. Insect
antifeedant and growth regulating activities of quassinoids
from Samadera indica. Fitoterapia 72: 568-571.

Gupta, P.K. 2004. Pesticide exposure – Indian scene.
Toxicology 198: 83-90.

Kolaczinski, J.H. & C.F. Curtis. 2004. Chronic illness as a
result of low-level exposure to synthetic pyrethroids
insecticides: A review of the debate. Food. Chem.
Toxicol. 42: 697-706.

Lago, J.H.G., C.B. Brochini & N.F. Roque. 2002. Terpenoids
from Guarea guidonia. Phytochemistry 60: 333-338.

Latif, Z., L. Craven, T.G. Hartley, B.R. Kemp, J. Potter, M.J.
Rice, R.D. Waigh & P.G. Waterman. 2000. An insecticidal
quassinoid from the new Australian species Quassia sp.
aff. bidwillii. Biochem. Syst. Ecol. 28: 183-184.

Laurent, D., L.A. Vilaseca, J.M. Chantraine, C. Ballivian,
G. Saavedra & R. Ibanez. 1997. Insecticidal activity of
essential oils on Triatoma infestans. Phytother. Res. 11:
285-290.

Lorenzi, H. & F.J. Abreu Matos. 2002. Plantas medicinais
no Brasil: Nativas e exóticas. Nova Odessa, Instituto
Plantarum de Estudos da Flora LTDA, 544p.

Mesquita, M.L., P. Grellier, A. Blond, J.P. Brouard, J.E. de
Paula, L.S. Espindola & L. Mambu. 2005. New ether
diglycosides from Matayba guianensis with
antiplasmodial activity. Bioorg. Med. Chem. 13: 4499–
4506.

Miles, M.A., M.D. Feliciangeli & A. Rojas de Arias. 2003.
American trypanosomiasis (Chagas’ disease) and the
role of molecular epidemiology in guiding control
strategies. British Med. J. 326: 1444-1448.

Moncayo, A. 2003. Chagas disease: Current epidemiological
trends after the interruption of vectorial and
transfusional transmission in the Southern Cone
countries. Mem. Inst. Oswaldo Cruz 98: 577-91.

Nakata, H., Y. Hirakawa, M. Kawazo, T. Nakabo, K.
Arizono, S.I. Abe, T. Kitano, H. Shimada, I. Watanabe,
W. Li & X. Ding. 2005. Concentrations and
compositions of organochlorine contaminants in
sediments, soils, crustaceans, fishes and birds collected
from Lake Tai, Hangzhou Bay and Shanghai city region,
China. Environ. Pollut. 133: 415-429.

Napolitano, D.R., J.R. Mineo, M.A. Souza, J.E. de Paula,
L.S. Espindola & F.S. Espindola. 2005. Down-
modulation of nitric oxide production in murine
macrophages treated with crude plant extracts from the
Brazilian Cerrado. J. Ethnopharmacol. 99: 37–41.

Picollo, M.N. 2001. Avances em el monitoreo de resistência
em Triatominos y necesidades futuras, p. 13-21. In
Relcot, monitoreo de la resistencia a insecticidas em
triatominos em América Latina. Buenos Aires,
Fundación Mundo Sano, 68p.

Raizada, R.B., M.K. Srivastava, R.A. Kaushal & R.P. Singh.
2001. Azadirachtin, a neem biopesticide: Subchronic
toxicity assessment in rats. Food. Chem. Toxicol. 39:
477-483.

Rojas de Arias, A., E. Ferro, A. Inchausti, M. Ascurra, N.
Acosta, E. Rodriguez & A. Fournet. 1995. Mutagenicity,
insecticidal and trypanocidal activity of some
Paraguayan Asteraceae. J. Ethnopharmacol. 45: 35-41.

Rojas de Arias, A. & G. Schmeda-Hirschmann. 1988. The
effects of Melia azederach on Triatoma infestans bugs.
Fitoterapia LIX: 148-149.

Schmeda-Hirschmann, G. & A. Rojas de Arias. 1992. A
screening method for natural products on triatomine
bugs. Phytother. Res. 6: 68-73.

Schofield, C.J. & J.C.P. Dias. 1991. A cost benefit analysis
of Chagas’ disease control. Mem. Inst. Oswaldo Cruz
86: 285-295.

Shafer, T.J., D.A. Meyer & K.M. Crofton. 2005.
Developmental neurotoxicity of pyrethroids insecticides:
Critical review and future research needs. Environ.
Health. Perspect. 113: 123-136.



138     Coelho et al. - Insecticidal Activity of Cerrado Plant Extracts on Rhodnius milesi...

Soderlund, D.M., J.M. Clark, L.P. Sheets, L.S. Mullin, V.J.
Piccirillo, D. Sargent, J.T. Stevens & M.L. Weiner. 2002.
Mechanisms of pyrethroid neurotoxicity: Implications
for cumulative risk assessment. Toxicology 171: 3-59.

Sundaram, K.M.S. 1996. Azadirachtin biopesticide: A
review of studies conducted on its analytical chemistry,
environmental behaviour and biological effects. J.
Environ. Sci. Health. B31: 913-948.

Vassena, C.V. & M.I. Picollo. 2003. Monitoreo de resistencia
a insecticidas en poblaciones de campo de Triatoma
infestans y Rhodnius prolixus, insectos vectores de la
Enfermedad de Chagas. Retel 3: 1-21.

Vassena, C.V., M.I. Picollo & E.N. Zerba. 2000. Insecticide

resistance in Brazilian Triatoma infestans and
Venezuelan Rhodnius prolixus. Med. Vet. Entomol. 14:
51-55.

WHO-World Health Organization. 1994. Protocolo de
evaluación de efecto insecticida contra triatominos.
Taller sobre la evaluación de efecto insecticida contra
triatominos. WHO, Buenos Aires.

WHO-World Health Organization. 2002. TDR Strategic
direction: Chagas disease. Geneva, TDR, 6p.

Zerba, E.N. 1999. Susceptibility and resistance to insecticides
of Chagas disease vectors. Medicina 59: 41-46.

Received 20/VII/05. Accepted 17/01/06.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Euroscale Coated v2)
  /PDFXOutputConditionIdentifier (FOGRA1)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /Description <<
    /ENU ([Based on 'midio03'] [Based on 'midio03'] [Based on 'midio03'] [Based on '[PDF/X-1a:2001]'] Use these settings to create Adobe PDF documents that are to be checked or must conform to PDF/X-1a:2001, an ISO standard for graphic content exchange.  For more information on creating PDF/X-1a compliant PDF documents, please refer to the Acrobat User Guide.  Created PDF documents can be opened with Acrobat and Adobe Reader 4.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (Euroscale Coated v2)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /HighResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




