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Dynamics of feeding and defecation in Triatoma vitticeps (Stal,
1859) (Hemiptera, Reduviidae, Triatominae) and its potential in
the transmission of Trypanosoma cruzi
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Adults of Triatoma vitticeps infected by flagellates similar to Trypanosoma cruzi are frequently captured by the
inhabitants of rural areas in the Brazilian state of Espirito Santo. The dynamics of feeding and defecation were
observed in three groups of adult triatomines, consisting of sylvatic T. vitticeps and laboratory-reared specimens of
this species and T. infestans. Triatomines were observed from the moment they were presented with an immobilized
chicken as a bloodmeal source until 240 min after feeding had ended. Mean times between the end of feeding and
defecation for T. infestans, wild T. vitticeps and laboratory-reared specimens of the latter species were 1.2, 21.1, and
64 min respectively. All T. infestans defecated within 10 min of feeding, while only 29.9 of wild and 52.8% labora-
tory-reared specimens of T. vitticeps did so within this period. These results may explain the low efficiency of T.
vitticeps in T. cruzi transmission to man. The shorter time between feeding and defecation in laboratory-reared T.
vitticeps may indicate a change in behaviour of this species as a result of adaptation to an artificial environment.
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The triatomine bug Triatoma vitticeps (Stal, 1859) oc-
curs in the Brazilian states of Bahia, Espirito Santo, Minas
Gerais, and Rio de Janeiro (Galvao et al. 2003). It is essen-
tially a forest species, whose adults invade houses at-
tracted by light or in search of blood meals, although they
are apparently unable to colonize human habitations
(Santos et al. 2005). In Espirito Santo, insects captured
indoors present high rates of infection by flagellates mor-
phologically similar to Tiypanosoma cruzi (Chagas, 1911)
(Sessa & Carias 1986, Dias et al. 1989, Santos et al. 2006).

Among the characteristics that define the capacity of
a triatomine to infect a host with 7. cruzi are feeding and
defecation behavior. Species that defecate during or
shortly after taking a bloodmeal, so that infected faeces
are deposited on the host, show the greatest vector po-
tential (Dias 1956, Diotaiuti et al. 1995).

It is known that T vitticeps has low vector potential,
due principally to the relatively long interval between feed-
ing and defecation. The objective of the present study
was to determine the dynamics of feeding and defecation
in this species and compare it with Triatoma infestans
(Klug, 1834), considered to be the most efficient vector of
T cruzi.

MATERIALS AND METHODS

Experiments were carried out in 2001-2003, using three
groups of adult triatomines. The first consisted of 117
sylvatic specimens of 7. vitticeps, the second 53 labora-

*Corresponding author: claudiney@ppgcf.ufes.br
Received 2 February 2006
Accepted 16 May 2006

tory-reared individuals of this species and the third 54
specimens of 7. infestans, also reared in the laboratory.

Sylvatic specimens of 7. vitticeps were captured by
local inhabitants of houses in areas close to forest rem-
nants in 81 localities of 27 municipalities of Espirito Santo
and sent by the Regional Sanitary Units to the entomol-
ogy laboratory of the State Health Service (Fig. 1). In-
sects were observed for two days and only those that
appeared undamaged and active used in experiments.
Triatomines of the second group were the first generation
of laboratory-reared specimens coming from sylvatic
triatomines collected in the state of Espirito Santo. The
specimens of the third group were from colonies main-
tained in the laboratory for two generations coming from
eggs supplied by the entomology laboratory of the Uni-
versidade Federal de Goids. The adults of the second and
third groups were only used in the experiment seven days
after having completed the ecdisis.

Triatomines were held individually in mesh-covered
pots containing a folded piece of filter paper. During a
two years period, specimens of the three groups were
exposed concomitantly to immobilized chickens used as
alimentary source, until the complete bloodmeal. The in-
sects were observed individually from the time they were
exposed to the bloodmeal source until 240 min after the
end of feeding.

The following variables were controlled: duration of
blood-feeding; interval between end of meal and first fae-
cal deposition. ANOVA and chi-squared tests were used
to compare the means and frequencies respectively, the
level of significance being set at p < 0.05.

RESULTS

Mean engorgement time of 7. infestans was signifi-
cantly shorter than that of the sylvatic (p = 0.026) and
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Fig. 1: Brazil (A), state of Espirito Santo (B), and map showing the localities where the 117 sylvatic specimens of Triatoma vitticeps were

collected (C).

laboratory-reared (p = 0.0006) T. vitticeps. The interval be-
tween feeding and the first faecal deposition were signifi-
cantly different between the three groups, being shorter
in T. infestans, with a mean of 1.2 min, compared to 21.1
and 64 min for laboratory-reared and sylvatic 7. vitticeps,
respectively (Table). All the 7. infestans specimens def-
ecated within 10 min of completing a bloodmeal, while
only 52.8 of laboratory-reared and 29.9% of sylvatic 7.
vitticeps specimens did so within this interval (Fig. 2),
and the differences between the three groups were highly
significant (2= 72.8; p <0.001). Of the 117 T. vitticeps
sylvatic specimens, 11 did not defecated in the observa-
tion time of 240 min.

The mean times to defecation of females were shorter
than those of males of their respective groups, but with-
out statistic significance. The percentage of males that
did not defecate within 10 min of completing a bloodmeal
was significantly higher than females (x> =9.2; p=0.002).
Two females and one male of sylvatic T. vitticeps, as well
as one laboratory-reared female defecated during engorge-
ment.

DISCUSSION

According to Zeledon et al. (1977), any species of
triatomine in which defecation occurs within 10 min of
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Fig. 2: cumulative percentage of triatomines that defecated in 240
min of observation after feeding.

taking a bloodmeal has a significant chance of being a
vector of 7. cruzi. Other factors such as adaptation to the
domestic environment, indoor density, affinity with the
host, and density-dependent timing of defaecation are
also important in determine its vector potential (Piesman
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TABLE
Comparison of feeding dynamics of three groups of triatomines in relation to time to duration of blood-feeding and time
to first defecation
Duration of feeding Time until defecation
(minutes) (minutes)
Group Sex N Min Max M+ SD Min Max M+ SD
Triatoma vitticeps Male 36 7.23 51.25 20.00 + 10.32 0.02 231.33 86.68 + 66.77
(sylvatic) Female 81 8.00 58.03 20.42 +10.37 0.02 230.02  55.07 +65.49
Total 117 7.23 58.03 20.29 £ 10.31 0.02 231.33 64.02 +67.08
T vitticeps Male 17 8.32 52.35 24.59 £ 14.22 0.02 134.53 33.96 + 36.81
(laboratory- reared) Female 36 9.80 47.29 21.10 £ 9.68 0.02 106.37 15.04 +26.64
Total 53 8.32 52.35 2222 +£11.31 0.02 134.53 21.11£31.21
T. infestans Male 19 8.72 25.73 13.93+£4.12 0.02 4.93 1.44+£1.45
(laboratory- reared) Female 35 7.75 114.17 16.05 £ 17.44 0.02 5.03 1.07+1.24
Total 54 7.75 114.17 15.30 + 14.21 0.02 5.03 1.20 +1.32

N: number of specimens; Min: minimum; Max: maximum; M: mean; SD: standard deviation.

& Sherlock 1983, Kirk & Schofield 1987, Trumper & Gorla
1991, Braga & Lima 1999).

Dias (1956) compared the dynamics of defecation in
six South American species of triatomine, including
nymphs of 7. vitticeps, observing that this species de-
layed defecation for longer than the others. Gongalves et
al. (1988), studying the life cycle of this species, also ob-
served a relatively long delay in defecation among speci-
mens reared in the laboratory.

In the present study, comparative analysis of the three
groups revealed that 7. infestans took markedly less time
to defecate after feeding, all the specimens of this group
doing so within 10 min. In contrast, a low proportion of
individuals of T. vitticeps defecated within 10 min, and
the mean interval between feeding and defecation time
was very high, factors which reduce the possibility of T.
cruzi transmission.

The differences observed between males and females,
with respect to the time taken to defecate after feeding
and the percentage of insects that defecated with 10 min
after a bloodmeal may be explained by the fact that fe-
males generally ingest greater volumes of blood to guar-
antee in response to the demands of oviposition (Gon-
calves et al. 2000). When the amount of blood ingested is
large, triatomines eliminate their facces more rapidly due
to the high water content of blood (Friend & Smith 1985).
Nattero et al. (2002) also observed a correlation between
the volume of blood ingested and the time to defecation,
confirming that females are potentially more efficient in
infecting vertebrates with 7. cruzi.

The T infestans group presented a mean engorgement
time that was significantly shorter, probably due to its
voracity and smaller size, resulting in shorter exposure to
possible aggressive reactions by the host. Such adapta-
tions guaranteed the success of this species in coloniz-
ing artificial ecotopes (Diotaiuti et al. 1995). Triatomines
in the laboratory-reared group of T vitticeps defecated
sooner after feeding than wild-caught specimens, indi-
cating an important behavioral modification. Any such
change that was associated with adaptation to an artifi-

cial ecotope would be epidemiologically significant, in-
creasing the vectorial capacity of the insect.

According to Silveira et al. (1983), T. vitticeps adapts
poorly to artificial ecotopes despite its high dispersal ca-
pability. Adult insects from sylvatic environments are cap-
tured quite frequently in houses, but colonization by
nymphs is rare. The results of the present study, together
with the inability of the insect to colonize houses, may
explain the low indices of human infection with 7. cruzi in
rural populations of Espirito Santo.

On the other hand, bloodmeal analysis by the precip-
itin method demonstrated the marked presence of human
blood in adult insects captured in houses, indicating fre-
quent contact of 7. vitticeps with man (Dias et al. 1989,
Gongalves et al. 2000). This, together with the high rate of
natural infection by flagellates similar to 7. cruzi in adult
insects captured in houses, highlights the need for epide-
miological vigilance to reduce the risk of 7. cruzi trans-
mission to man.

ACKNOWLEDGEMENTS

To Arlinete Souza de Medeiros and Waldomir Alves Bezerra
for providing T infestans eggs to set up the colony and to Bruce
Alexander for translating the manuscript to English.

REFERENCES

Braga MV, Lima MM 1999. Feeding and defecation patterns of
nymphs of Triatoma rubrofasciata (De Geer, 1773) (Hemi-
ptera, Reduviidae), and its potential role as vector for 7ry-
panosoma cruzi. Mem Inst Oswaldo Cruz 94: 127-129.

Dias E 1956. Observagdes sobre eliminagao de dejecdes e tempo
de succdo em alguns triatomineos sul-americanos. Mem Inst
Oswaldo Cruz 54: 115-124.

Dias JCP, Feitosa VR, Filho ANF, Rodrigues VLC, Alencar AS,
Sessa PA 1989. Fonte alimentar e potencial vetorial de 7ri-
atoma vitticeps (Stal, 1859) com relagdo a doenga de Chagas
humana no estado do Espirito Santo, Brasil. Mem Inst
Oswaldo Cruz 84: 165-173.

Diotaiuti L, Penido CM, Pires HHR, Dias JCP 1995. Dindmica
da alimentagdo do Triatoma sordida. Rev Soc Bras Med
Trop 28: 195-198.



546

Friend WG, Smith JJ 1985. La fisiologia de los triatominos com
especial referencia a la alimentacion por sangre. In Factores
Biologicos y Ecologicos en la Enfermedad de Chagas,
Organizacion Panamericana de Salud, Buenos Aires,
p- 59-72.

Galvao C, Carcavallo R, Rocha DS, Jurberg J 2003. A checklist
of the current valid species of the subfamily Triatominae
Jeannel, 1909 (Hemiptera Reduviidae) and their geographi-
cal distribution, with nomenclatural and taxonomic notes.
Zootaxa 202: 1-36.

Gongalves TCM, Rocha DS, Cunha RA 2000. Feeding patterns
of Triatoma vitticeps in the State of Rio de Janeiro, Brazil.
Rev Saude Publ 34: 348-352.

Gongalves TCM, Victorio VMN, Jurberg J, Cunha V 1988.
Biologia do Triatoma vitticeps (Stal, 1859) em condigdes de
laboratério (Hemiptera: Reduviidae: Triatominae). I. Ciclo
evolutivo. Mem Inst Oswaldo Cruz 83: 519-523.

Kirk ML, Schofield CJ 1987. Density-dependent timing of
defaecation by Rhodnius prolixus, and its implications for
the transmission of Trypanosoma cruzi. Trans R Soc Trop
Med Hyg 81: 348-349.

Nattero J, Crocco LB, Rodriguez CS 2002. Feeding and de-
faecation behaviour of Triatoma patagonica (Del Ponte,
1929) (Hemiptera: Reduviidae). Mem Inst Oswaldo Cruz
97:1063-1065.

Piesman J, Sherlock 1A 1983. Factors controlling the volume of

Vectorial potential in T. vitticeps ¢ Claudiney Biral dos Santos et al.

feces produced by triatomine vectors of Chagas’ disease.
Acta Trop 40: 351-358.

Santos CB, Ferreira AL, Leite GR, Ferreira GEM, Rodrigues
AAF, Falqueto A 2005. Peridomiciliary colonies of Triatoma
vitticeps (Stal, 1859) (Hemiptera, Reduviidae, Triatominae)
infected with Trypanosoma cruzi in rural areas of the state
of Espirito Santo, Brazil. Mem Inst Oswaldo Cruz 100:
471-473.

Santos CB, Leite GR, Ferreira GEM, Ferreira AL 2006. Infecgdo
natural de Triatoma vitticeps (Stal, 1859) por flagelados
morfologicamente semelhantes a Trypanosoma cruzi
(Chagas, 1909) no Estado do Espirito Santo, Brasil. Rev
Soc Bras Med Trop 39: 89-91.

Sessa PA, Carias VRD 1986. Infec¢do natural de triatomineos
do Espirito Santo por flagelados morfologicamente seme-
lhantes ao Trypanosoma cruzi. Rev Soc Bras Med Trop 19:
99-100.

Silveira AC, Alencar TA, Maximo MH 1983. Sobre o Triatoma
vitticeps Stal, 1859, no estado do Espirito Santo, Brasil.
Resumos de comunicagdes da X Reunido Anual de Pesquisa
Basica em Doenga de Chagas, Caxambu, MG, p. 5-8.

Trumper EV, Gorla DE 1991. Density-dependent timing of
defaecation by Triatoma infestans. Trans R Soc Trop Med
Hyg 85: 800-802.

Zeledon R, Alvarado R, Jiron JF 1977. Observations on the
feeding and defecation patterns of three triatomine species
(Hemiptera: Reduviidae). Acta Trop 34: 65-67.



