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ABSTRACT. In order to comparethe vectorial capacity of M exican species of triatomine bugs (I nsecta: Redu-
viidae) involved in the natural transmission of Trypanosoma cruz, we tested three series of five bugs of every
sex and species, the bugs were fed on mice. The defaecation latency time (DLT) of adults of seven species was
determined. We studied: Triatoma barberi, T. dimidiata, T. lecticularia, T. pallidipennis, T. picturata, T. phyllo-
soma and Rhodniusprolixus. As a reference for comparison we tested the highly infective T. infestans (exotic to
Mexico and considered the most important vector in South America). The results show that R. prolixus, T. lec-
ticularia and T. infestans have smilar DLT, the other five Mexican species are compar atively bad transmitters
of T. cruz,
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RESUMEN. Con € fin de comparar la capacidad vectorial de siete especies de triatominos involucrados en la
transmision de Trypanosoma cruz en México, se estudié la dindmica de la defecacion de g emplares adultos de:
Triatoma barberi, T. dimidiata, T. lecticularia, T. pallidipennis, T. phyllosoma, T. picturata, y Rhodnius prolixus.
Treslotesde cinco gy emplares de cada sexo, por especie, se alimentar on sobr e ratonesinmovilizados; para cada
insecto seregistrd e Tiempo de Latencia de la Defecacion (TLD), lapso entre € inicio de la alimentacion y la
primera deyeccion. Como referencia, también se estudio T. infestans especie considerada como € transmisor

mas importante en Sudamérica. L os resultados muestran que las especies que exclusivamente estan presentes
en México, excepto T. lecticularia, presentan TLD mayoresque R. prolixus y T. infestans. De acuer do a este pa

rametro se pueden considerar alostriatominos mexicanos estudiados como malostransmisoresde T. cruz.
Palabras clave: Triatominas, patrones de defecacién, transmisor es, Trypanosoma. cruz.

INTRODUCTION

Chagas' disease is a very important health problem in
Latin America,™ it is caused by Trypanosoma cruz which is
transmitted to man by means of the faeces of triatomine bugs.
Originally affecting wild vertebrates, these insects adapted to
feed on man and domestic animals as we invaded natural
habitats, therefore Chagas' disease is now considered as a
zoonosis?

In Mexico there are areas where Chagas’ diseaseisapub-
lic health problem,** and recently officia regulations have
been implemented to stop infection with T. cruz, trough
blood transfusion. However, there are only few studies on
transmission dynamics and infective capability of Mexican
triatominae compared to South American countries.

All triatomine bugs may get infected with T. cruz, but
only few speciestransmit the parasite to man.2 Since thetrans-
mission mechanism is by contamination with insect faeces,
then it is important to study the behavioral dynamics of the
feeding-defecation process. The most efficient vectors defe-

cate during host feeding or as soon as they finish blood suck-
ing when they are still in contact with the host!’ Triatoma
infestansis considered the most important vector of T. cruz in
several South American countries®?.

In this work we registered and compared the dynamics of
defaecation in seven triatominae speciesinvolved in the trans-
mission of T. cruz in Mexico, T. infestantsistaken as arefer-
ence for comparison purposes.

MATERIALS AND METHODS

Triatomine bugs. We used insects from the colonies kept
in the Departmento de Parasitologia, Escuela Naciona de
Ciencias Biologicas-IPN, México. We collected the founders
asfollows: Triatoma barberi from San Juan Atenco, Puebla;
T. dimidiata and T. pallidipennis from Taxco, Guerrero; T.
lecticularia from General Teran, Nuevo Ledn; T. phyllo-
soma from Acapulco, Guerrero; T. picturata from Tepic,
Nayarit; and R. prolixusfrom Agua Azul Chiquito, Chiapas.
Triatomainfeganswere kindly donated by Dr. Oscar Velasco
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(INDRE, Mexico).

The insects were kept at 28 + 2 °C and 60-70% relative
humidity. The bugs were fed every fifteen days on rabbit. We
selected 30 day old adults, unfed for fifteen days. Experimen-
tal series had five male and five femal e bugs of every species.
The bioassay was conducted in glass crystallising dishes (150
mm X 250 mm) covering the bottom with white bond paper
to alow the insects walking and to facilitate detection of fae-
cal droplets.

Adult laboratory mice were restrained with awire mesh (5
mm X 5 mm) and placed at the centre of the crystallising dish.
Then five triatomine bugs were allowed to feedad libitumfor
1 hour. We registered the time between initial feeding and
defaecation for every insect or defaecation latency time
(DLT). Once the insect defecated it was removed from the
arena. The procedure was repeated three times for each series
(Species, sex).

Statistical analysis. Bioassay results were analysed by
two-way analysis of variance (ANOVA, GLM procedure™)
and the Ryan-Einot-Gabrie-Welsch multiple F or REGWF
testll. In all cases a8 0.05. All andysis employed SAS com
puter software.’

RESULTS

R. prolixusboth male and femal e had the shortest defaeca-
tion latency time (DLT), female T. picturata and maleT. phyl-
losoma had the longest DLT, the other six species had inter-
mediate DLT values (Table 1 and Fig. 1).

DISCUSSION

A triatomine bug may be considered a vector of T.
cruzi to man depending on several aspects: a) preference
for blood source b) contact insect-man c) insect survival d)
bug é}lensity in human premises, and €) defaecation pat-
tern.

Defaecation Pattern in Triatomines

Laboratory studies on triatominae vectorial capacity may
contribute to a better understanding of therole of different bug
speciesonT. cruz transmission, on phylogenetic relationships
and evolutive trends® Also they have provided useful infor-
mation for management purposes. We know, for example,
that in some areas T. rubrofasciata with long DLT colo-
nises houses where T. infestans has been removed by
spraying.! On the other hand T. sordida a species still in
the process to adapting to human houses,® has a short DL T;
thus it is considered as good vector as T. infestans.® Con-
sidering that the amount of ingested blood and fasting peri-
ods are inversely related to bug density in a home, at low
densities, the risk of T. cruzi transmission may increase.
Therefore,*® proposed that we should increase control pro-
cedures after spraying a house.

There are several publications on defaecation dynamics
in triatominae species. However it is difficult to compare
and integrate their results due to differences in experimen-
tal procedures®>16.17 |n this work we standardised the e¢
perimental conditions and procedures, yet the question re-
mains on the possibility of differential effects of standard
conditions for different species.

Our results confirm previous reports®"®17 indicating
that compared to other species, R. prolixusand T. infestans
defecate shortly after initial feeding. Among Mexican tria-
tomine species only T. lecticularia shows no significance
compared to R. prolixusand T. infestans (Fig. 1). Accord-
ing to the statistical analysis, these three species constitute
one group. A second intermediate “group” includesT. bar-
beri with atwofold DL T compared to the first group, and a
third group with T. dimidiata and larger size speciesin the
“phyllosoma’ complex (T. pallidipennis, T. phyllosoma
and T. picturata).

Body size does not come up as a factor, small T. bar-
beri shows DLT’s close to those of species like T. pal-
lidipennis (twice as big).

Consistently with previous reports®'%17 and as a gen-

Table 1. Defaecation latency time (minutes) in adults of eight species of triatomine bugs from Mexico.

Species Female Male Total

Rhodnius prolixus 34+0.6 6.3+1.0 98+ 1.6
T. infestans 9.7+14 116+£15 213128

T. lecticularia 110+21 10.8+ 24 21.8+4.3
T. barberi 20.1+2.6 25.5+.34 457 +5.9
T. dimidiata 259+ 4.0 304+ 341 56.33+ 7.1

T. phyllosoma 31.2+7.1 39.3+14 701+ 3.1
T. pallidipennis 30.8+ 3.6 347+ 17 65.5+5.0
T. picturata 33.3+28 346+25 67.9+4.9

Mean and standard error of mean, three repetitions (n = 15).
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Fig. 1. Defaecation latency time (minutes) in adults of eight species of triatomine bugs from Mexico.
Bars with the same letter are not significantly different. Ryan-Einot-Gabriel-Welsch multiple F test, P< 0.05

eral trend, females defecate faster compared to males, the
only exception being T. lecticularia.

We conclude that from the triatominae bugs under
study, R. prolixusand T. lecticularia may be considered as
highly efficient vectors of T. cruz, followed by T. barberi
and T. dimidiata. The three speciesin the phyllosoma com:
plex represent a minor risk for disease transmission due to
their longer DLT’s.

AKNOWLEDGMENTS

Benjamin Nogueda-Torres, Ricardo Alejandre-Aguilar,
and, Algjandro D. Camacho were COFAA-IPN fellowships.

REFERENCES
1. Braga, M. V.and M. M. Lima 1997. Feeding and defe-

cation patterns of Triatoma rubrofasciata. Mem. Inst.
Oswaldo Cruz. Reunion de expertos Caxambu.

2

Carcavallo, R. 1985. The subfamily Triatominae
(Hemiptera, Reduviidae): Systematics and some ecologi-
cal factors, pp. 1:20. In: Brener, R. and Stoka (editors),
Chagasdisease'svectors, Vol. 1, First Edition, CRC Press,
BocaRaton Fl. USA.

Crocco, L. B. and S. S. Catala. 1996. Feeding and
defaecation patterns in Triatoma sordida. Mem. Inst.
Oswaldo Cruz. 91:409-413.

Dias, E. 1956. ObservacGes sbbre eliminacdo de
dejecOes e tempo de sucgdo em alguns triatomineos
sulamericanos. Mem. Inst. Oswaldo Cruz. 54:115-124.

Diotaiuti, L., M. C. Penido, R.P.H. Helder and P. J. C.
Dias. 1995. Dindmica da alimentacdo e dejecdo do
Triatoma sordida. Rev. Soc. Bras. Med. Tropical.
28:195-198.

Organizacion Panamericana de la Salud. 1984. Boletin
técnico No. 26. Enfermedad de Chagas. México.

Pipkin, A. C. 1968. Domiciliary reduviid bugs and the
epidemiology of Chaga's disease in Panama

147



10.

11.

12.

148

(Hemiptera: Reduviidae: Triatominae). J. Med. Ento-
mol. 5:107-124.

Pippin, W. F. 1970. The biology and vector capability
of Triatoma sanguisuga texana Usinger and Triatoma
gerstaekeri (Stal) compared with Rhodnius prolixus
(Stal) (Hemiptera: Triatominag). J. Med. Entomol.
7:30-45.

Rocha, D. S, C. Galvao, V. Cunha, R. U. Carcavallo,
and J. Jurberg. 1997. Feeding and defecation patterns
of adults of five South American species of genusTria-
toma (Laporte, 1832). Mem. Inst. Oswaldo Cruz. Reu-
nién de expertos Caxambu.

SAS Institute. 1990. SAS system for persona computers,
Release 6.04. SAS Institute Inc. Cary, North Carolina.
USA.

Schlotzhauer, S. D. and R. C. Littell. 1987. SAS System
for Elementary Statistical Analysis. SAS Ingtitute Inc.
Cary, North Carolina. USA.

Schofield, C. J. and J. P. Dujardin, J.P. 1997. Chagas
Disease Vector control in Central America. Parasitol-
ogy Today 13:141-144.

Defaecation Pattern in Triatomines

13. Trumper, V. E, and E. D. Gorla. 1991. Density-
dependent timing of defaecation by Triatoma infestans
Trans. Royal Soc. of Trop. Med. Hyg. 85:800-802.

14.Velasco, C. O. 1991. La enfermedad de Chagas. Publi-
cacion Técnica del INDRE. No. 8. Secretaria de Salud.
México.

15.World Health Organization. Division of control of
tropical diseases (CTD). 1990. American
trypanosomiasis. Geneve. TDR-CTD/HH90. 1:12-13.

16.Wood S. F. 1951. Importance of feeding and defecation
times of insect vectors in transmission of Chagas' dis-
ease. J. Economical Entomol. 44:52-54.

17.Zérate, G. L., L. G. Moraes, O. M. Cabrera, S. G. Gar-
cia, and J. R. Zarate. 1984. The biology and behavior of
Triatoma barberi (Hemiptera:Reduviidae) in México.
IV. Feeding and defecation patterns. J. Med. Entomol.
21:548-560.

18.Zeleddn, R., R. Alvarado, and L. F. Jiron. 1977. Obsea-
vations of feeding and defaecation of three Triatominae
species (Hemiptera:Reduviidag). Acta Tropica 34:65-
77.



