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SUMMARY

SDS-PAGE profiles of both sexes of the haemolymphs of Panstrongylus geniculatus from different Venezuelan regions
(savannas, piedmont, tropical forest and urban areas) were compared. It was determined that the haemolymphs showed a
different electrophoretic profile, with proteins that ranged from 14 to 164 kDa. The most representative protein band in the
profile of females was observed in two sectors: between 164 and 46 kDa and between 33 and 30 kDa. The main illustrative
protein band in males was observed in one region: from 46 to 35 kDa. The Haemolymph composition of P. geniculatus from
populations evaluated in this work expressed high homogeneity of this species with a clear difference between males and females.
This similarity may be useful for control of these insects, taking into account that the genetic stability may be very important,
since the use of an insecticide in a population with these characteristics is always more successful. According to the bibliographic
review, this is the first study of haemolymph from Panstrongylus geniculatus.
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Panstrongylus geniculatus Latreille 18111

is probably the species of triatomine, which has
the high geographical distribution in the Americas.
Its presence in Argentina, Uruguay, Paraguay,
Perú, Bolivia, Brazil, Ecuador, Colombia, Guyana,
French Guiana, Surinam, Venezuela, Trinidad,
Panamá, Costa Rica and Nicaragua2-3 has been
established. In Venezuela, in nearly all federal
dependencies has been described.4 It is one of
the most important vectors in the wild cycle of
Schizotrypanum cruzi and occasional visitor of
the housings arriving in directional flight attracted
by the light.4,5
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The blood of the insects is called haemolymph,
which may be a clear colourless fluid. The
electrophoretic (SDS-PAGE) profiles of triatomine
haemolymph demonstrate a complicated composition
of proteins, permitting the separation of species.1,6

Nevertheless, it is unknown whether the composition
of haemolymph varies within either species or
different populations. With these considerations, the
main aim of this study was to compare the
haemolymph electrophoretic profiles from four
Venezuelan populations of P. geniculatus and try
to search the similarity or difference genetic among
specimens from different geographical locations.
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METHODS

P. geniculatus sensu stricto were captured
from the next regions: Cuyagua, Aragua state, at
60 m altitude in semi-xerophytes habitats, near the
seaside using a Shannon trap (light attraction);
Cumboto, Aragua state at 100 m altitude, where it
emerged in a humid tropical wood environment,
attracted during the night by house lights. Paracotos,
Miranda state at 400 m altitude at the Coastal

Range piedmont, in a tropical deciduous wood; Los
Anaucos, Miranda state at 600 m altitude in an
urbanization located at the Coastal Range
piedmont. Los Campitos and El Hatillo town,
Miranda state at 1000 m altitude in a subtropical
environment, where P. geniculatus were attracted
by houses lights in urban environmental, as well as
in Carmelitas, Caracas, Venezuela at 900 m altitude
demonstrating a high potential for the colonization
of human housings.7

Gel A: Lanes: 1: Low molecular weight (Mr) markers. 2: Paracotos-Sardi (M); 3: Paracotos-Sardi (F); 4: Paracotos-Cave (M); 5: Anauco
(M); 6: Anauco (F); 7: Cumboto (M); 8: Cumboto (F).
Gel B: Lanes: 9: Low weight molecular weight markers; 10: Carmelitas (M); 11: Carmelitas (F); 12: Campitos (M); 13: Campitos (F); 14:
Hatillo (M); 15: Hatillo (F); 16: Cuyagua (M); 17: Cuyagua (F).
(M): Male. (F): female. Only Paracotos-Cave males were described.

Fig. Female (F) and male (M) Panstrongylus geniculatus haemolymphs SDS-PAGE (12,5 %) electrophoresis under reduction conditions
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Artificial colonies were established in the
Entomological Laboratory of the Tropical Medicine
Institute of the Universidad Central de Venezuela,
Caracas, Venezuela, from wild-caught samples.

The insects were growing in an insectarium
under relative humidity of 60-80 %, at 26 ± 2 ºC
temperature. To feed the triatomines, hens were
offered to the insects each 10 days until adult
insects were accessible for use in the assays. Five
male and five female specimens from each
geographical sample were studied 1 month after
their final change in the cycle.

Separated individual haemolymph cutting into
the basis of the posterior femurs near the apex,
using a capillary tube was collected. Eppendorf
tubes filled with 0.3 mL of haemolymph were stored
at -70 ºC until use. Protein concentration in the
haemolymph by the micromethod of Bradford8 was
determined.

 Electrophoresis using a Dual Mini Slam Kit
AE-6450 (Atto Corporation, Tokio, Japan) chamber
was performed. SDS-PAGE was carried out
conforming to the Laemmli method,9 using 20 %
gels under reducing conditions. Molecular weight
markers (Bio-Rad) were run in parallel and gels
stained with Coomassie Blue R-250. P.
geniculatus haemolymph samples to be analysed
were dissolved in a proportion of 1:1 in the
solubiliser solution: 0.5 M Tris.HCl, pH 6.8, with
10 % (w/v) SDS, 10 % (v/v) ß-mercaptoethanol,
10 % (v/v) glycerol and 0.05 % (w/v) brome-phenol
blue, and heated at 100 °C for 10 minutes. The
molecular weight was determined by Kodak Image
Station 440 System (IS440CF) Analysis Software.
A taxonomic matrix was achieved by the study of
protein banding composition.10

P. geniculatus taxonomic determination was
carried out at the Entomology Department of the
Tropical Medicine Institute based on the analysis
of external morphology and taxonomical keys.11,12

RESULTS

Female and male P. geniculatus haemolymph
showed in the electrophoretic studies a multiple
protein constitution with relative masses varying
from 14 to 164 kDa in both sexes. Male and female
electrophoretic profiles showed different protein

migration patterns. The most representative female
haemolymph protein bands profile was observed
in two regions: between 164 to 46 kDa and between
33 to 30 kDa. The principal illustrative male protein
bands profile was observed in one region: between
46 to 35 kDa (fig.: gel A and gel B).

DISCUSSION

Among Venezuelan wild triatomines, P. ge-
niculatus presents the greatest capacity to adapt
to the domestic environment7 and currently is
regarded as the main sylvatic vector of T. cruzi in
the Country.4

After Latreille description in 1811 the Triato-
minae Panstrongylus geniculatus (Hemipte-
ra:Reduviidae), wait almost in the forgetfulness until
Pinto1 identify it as a possible Chagas disease
vector. It has been considered the responsible of
the maintenance of the Chagas disease enzootic
cycle.5 While it was accomplished these projects
of sanitary and medical character, the taxonomical,
biological and physiological investigations on this
genus have progressively grown. The triatomine is
described living in a wide variety of wild ecotypes
including burrows of armadillo, hollow of trees,
caves, housings of opossum, palms and
bromeliaceous, also peridomestic and domestic
habitats in some southern areas of Venezuela and
north of Brazil.7,13

Fundamentally there are aspects that have
motivated the development of compared
morphology,14 cytogenetic, PCR, isoenzymes and
saliva15 studies in triatomines that are Trypanosoma
cruzi vectors, causative agents of Chagas disease.
Some of them related to the possibility of resistance
development to insecticides, by virtue of the
implications in the chemical control and the second
routed to solve the controversy of the possible
monophyletic or polyphyletic origin of the
Triatominae subfamily.

Recently, the results obtained in these studies
have reinforced the hypothesis of a monophyletic
origin for some tribes and their respective groups
of species within the triatomine, based on that the
differences obtained in the considerate aspects
have resulted little significant among the genera
and within some species.16,17 Concomitantly, these
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results have also been interpreted as a reflex of a
reduced variability present in these groups, in other
words seems to be genetically very stable.3

Since Wigglesworth18 studying a Reduviidae,
described the haemolymph and the process of
wound healing in an insect and Jones1 who spoke
about the circulatory system of the insects, the
bibliography has been increase slowly in this topic.
Control and eradication of a disease transmitted
by an arthropod, only is possible, when is acquired
a profound knowledge of the vector biology.
Nowadays, most investigations concerned to
haemolymph is referred to few insects species,
such as Manduca sexta (holometabolous),
Locusta migratoria (hemimetabolous), scarce
triatomine bug16 but the information about
Panstrongylus genus haemolymph as far it is
known does not exist.

In the current study, morphological differences
were not observed among four populations.
However, it was possible to differentiate female
and male populations by their haemolymph
components. The examination of the total proteins
did not give major differences amid the genera.
However, the electrophoretic bands of the obtained
proteins allowed establishing qualitative differences
between male and female, of these Panstrongylus
geniculatus strains that could be associated in the
female with factors related to the storage proteins
and vitellogenesis (a major component of oogenesis
in insects).20, 21 For instance, this phenomenon has
been reported during eggs development in
Rhodnius prolixus, a different species of
triatomine.22 Similarity among males and similitude
among females protein composition from different
locations was noticed.

There are many female hormones involved in
regulation of insect reproduction. The general
scheme is that the follicle cells produce oostatic
hormones that acts on the neuroendocrine system,
such as 21 kDa and 19 kDa proteins found in the
haemolymph of the locust 23. In most insects
Juvenile Hormone is involved in the regulation of
oocyte development, this occurs at the level of
vitellogenin production and uptake by the ovaries.
i.e. vitellogenesis.24 The hJHBP from M. sexta is
composed of a single subunit, has a molecular
weight of 27.4 kDa.25

It is confirmed that lipids, proteins and
carbohydrates did not show significant differences
between species or/and stages.16 Within this context
and by virtue of similar studies in other triatomines, it
can be concluded that the haemolymph could not be
used as a diagnostic character that would allow
establish the difference among different populations
of a same species of triatomine. But, it could be useful
to know that this genetic stability may be important
for the control of the insect given that the use of
insecticide, in a genetically stable population may
be more thriving. The composition of the P.
geniculatus haemolymph populations evaluated in
this work express increased homogeneity of this
species, in accordance with other similarities
reported by Jaramillo et al.27 for P. geniculatus
Colombian populations.

New epidemic evaluations, including specimens
from other regions of Venezuela, it will be necessary
to ratify the actual findings about haemolymph
similarities among P. geniculatus positioned in
different geographical locations. Haemolymph as
population marker would be an important indicator
of genetic stability in this group of triatomines. It
would be also significant to profound in the control
considerations of these insect groups.

Un estudio preliminar de la hemolinfa de cuatro
 poblaciones venezolanas de Panstrongylus geniculatus
Latreille, 1811 (Hemiptera: Reduviidae)
y su significado epidemiológico

RESUMEN

Se enfrentaron perfiles SDS-PAGE, de los 2 sexos, de las
hemolinfas de Panstrongylus geniculatus de diversas regiones
venezolanas: sabanas, piedemontes, bosque tropical y zonas
urbanas y se determinó que las hemolinfas mostraron un perfil
electroforético diferente, con proteínas que variaban de 14 a
164 kDa. Las bandas más representativas en el perfil de las
hembras se observaron en 2 regiones: de 164 a 46 kDa y de 33 a
30 kDa. La banda principalmente ilustrativa de las proteínas de
los machos se observó en una región: de 46 a 35 kDa. La
composición de la hemolinfa de Panstrongylus geniculatus en
las poblaciones evaluadas en este trabajo, expresaron alta
homogeneidad de la especie, con una clara diferencia entre machos
y hembras. Esta similitud puede ser útil para el control de estos
insectos, conociendo que la estabilidad genética puede ser muy
importante, porque el uso de insecticidas en una población con
estas características siempre es más exitoso. Este trabajo, de
acuerdo con la investigación bibliográfica, representa el primer
estudio de hemolinfa de Panstrongylus geniculatus.

Palabras clave : Epidemiología, hemolinfa, Panstrongylus
geniculatus, Reduviidae, Venezuela.
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