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Triatoma rubrofasciata (De Geer) (Hemiptera,
Triatominae) was the first Triatominae species
formally described, as Cimex rubrofasciatus De
Geer, 1773. This insect presents anthropogenic
habits (Galvão 2014) and is considered of global
epidemiological importance, since it has a pan-
tropical distribution and was found infected with
the protozoan Trypanosoma cruzi (Chagas, 1909)
(Sherlock & Serafim 1974; Brazil & Silva 1983), the
etiological agent of Chagas disease.

This vector is found in approximately 45 coun-
tries (Galvão et al. 2003) and the Old World popula-
tions reached the New World probably by
maritime transport (Patterson et al. 2001; Hypsa
et al. 2002; Galvão 2014). In addition, this species
had its dispersion favoured by the interaction
between residential settlement and human activi-
ties (Silveira & Rezende 1994).

Triatoma rubrofasciata is the only species of
triatomine present on the African continent and
has been reported from Angola, Democratic
Republic of Congo, Guinea-Conakry, Sierra
Leone, South Africa and Tanzania (Dujardin et al.
2015). Related studies regarding entomo-
epidemiological aspects of T. cruzi in Africa are
scarce in the literature. However some exemplars
of T. cruzi were identified from African mammals
(Hamilton et al. 2009), which highlights the need
for new epidemiological studies, including ones
on insect vector species.

Biological studies of T. rubrofasciata are restricted
to starvation resistance (Cortéz & Gonçalves 1998),
interspecifc morphometric variability (Patterson
et al. 2001), morphometry of testis follicles (Freitas
et al. 2007a), colouration of the testicular peritoneal
sheath (Alevi et al. 2014a), male accessory gland
ultrastructure (Freitas et al. 2007b), phylogeny
(Hypsa et al. 2002; Justi et al. 2014) and karyotypic
studies (Manna 1950; Alevi et al. 2015a).

The application of different cytogenetic markers
has contributed substantially to triatomine taxon-
omy (Ueshima 1966; Pérez et al. 1992; Panzera et al.
1997, 2010, 2012; Alevi et al. 2012a, 2013a, 2014b,
2015a). Thus, this study aims to cytogenetically
characterise spermatocytes in the early prophase
of T. rubrofasciata and compare it with all other
species in the genus Triatoma that have been ana-
lysed cytotaxonomically.

Four adult males from the National and Interna-
tional Reference Laboratory in Taxonomy of
Triatominae, FIOCRUZ, Rio de Janeiro, Brazil,
were analysed cytogenetically. Seminiferous
tubules were first shredded and squashed on a
slide, which was then placed in liquid nitrogen.
The preparation was stained using the lacto-acetic
orcein cytogenetic technique of De Vaio et al.
(1985), with modifications according to Alevi et al.
(2012a).

The analysis of the initial prophase of T. rubro-
fasciata allowed us to observe that this species has a
chromocentre formed by the sex chromosomes
(Fig. 1, arrow) and many heteropycnotic blocks
dispersed in the nucleus. This result was com-
pared with that described for 33 species of the
genus Triatoma (Table 1).

The comparative analysis of spermatocytes in
early prophase were important taxonomic tools
to assist in the differentiation of species in the
T. maculata complex (Santos et al. 2007), to assist in
the grouping of the T. brasiliensis subcomplex
(Panzera et al. 2000, Alevi et al. 2012a, 2013a,
2014b) and to demonstrate intraspecific variation
in T. sordida (Panzera et al. 1997) and T. dimidiata
(Panzera et al. 2006).

The comparative analysis of T. rubrofasciata with
the species of the genus Triatoma, whether by
chromocentre composition, or by arrangement of
heteropycnotic/heterochromatic blocks in the
nucleus allowed the differentiation of this vec-
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tor from 30 other species (Table 1). Only one
of the T. dimidiata population, T. protracta and
T. tibiamaculata showed the same characteristics
observed for T. rubrofasciata. However, none of
these species has evolutionary relationship with
T. rubrofasciata (Justi et al. 2014) and by means of
karyosystematics can be easily differentiated
(Alevi et al. 2015b).

Therefore, the analysis of spermatocytes of
T. rubrofasciata was shown to be an extremely
important taxonomic tool, since it allows this
species to be distinguished from 30 other species
of triatomines of the genus Triatoma. The correct
classification T. rubrofasciata is of global importance
and can help vector control programmes.
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Table 1. Cytogenetic characteristics in spermatocytes of Triatoma.

Species Prophase References

Chromocentre Chromatin

Triatoma baratai X and Y – Alevi et al. (2015a)
Triatoma brasiliensis X, Y and two autosomes Dispersed blocks Panzera et al. (2000)
Triatoma carcavalloi X and Y – Alevi et al. (2015a)
Triatoma circummaculata X and Y – Panzera et al. (1998)
Triatoma costalimai X and Y – Alevi et al. (2015a)
Triatoma delpontei X and Y plus autosomes – Panzera et al. (1995)
Triatoma dimidiata X1,X2 and Y Dispersed blocks Panzera et al. (2006)
Triatoma dimidiata X1,X2 and Y – Panzera et al. (2006)
Triatoma garciabesi X and Y – Jurberg et al. (1998)
Triatoma gerstaeckeri X1,X2 and Y – Ueshima (1966)
Triatoma guasayana X and Y – Panzera et al. (1997)
Triatoma guazu X and Y – Alevi et al. (2015a)
Triatoma infestans X and Y plus autosomes – Panzera et al. (1995)
Triatoma juazeirensis X, Y and two autosomes Dispersed blocks Panzera et al. (2000)
Triatoma jurbergi X and Y – Alevi et al. (2015a)
Triatoma klugi X and Y – Costa et al. (2008)
Triatoma lenti X, Y and two autosomes Dispersed blocks Alevi et al. (2012b)
Triatoma lecticularia X and Y – Tavares & Azeredo-Oliveira (2007)
Triatoma maculata X and Y Dispersed blocks Santos et al. (2007)
Triatoma matogrossensis X and Y – Pérez et al. (1992)
Triatoma melanica X, Y and two autosomes Dispersed blocks Alevi et al. (2014c)
Triatoma melanocephala X1, X2, X3 and Y – Alevi et al. (2013b)
Triatoma petrochiae X, Y and two autosomes Dispersed blocks Panzera et al. (2000)
Triatoma petrochiae X and Y – Alevi et al. (2014b)
Triatoma pintodiasi X and Y – Alevi et al. (2015c)
Triatoma platensis X and Y plus autosomes Chromocentre Panzera et al. (1995)

(several autosomal)
Triatoma protracta X1,X2 and Y Dispersed blocks Ueshima (1966)
Triatoma pseudomaculata X and Y plus autosomes Dispersed blocks Santos et al. (2007)
Triatoma rubrofasciata X1, X2 and Y Dispersed blocks This paper
Triatoma rubrovaria X and Y – Panzera et al. (1995)
Triatoma sherlocki X, Y and two autosomes Dispersed blocks Panzera et al. (2010)
Triatoma sordida X and Y – Panzera et al. (1997)
Triatoma sordida X and Y plus autosomes Dispersed blocks Panzera et al. (1997)
Triatoma tibiamaculata X1,X2 and Y Dispersed blocks Panzera et al. (1998)
Triatoma vandae X and Y – Panzera et al. (2010)
Triatoma vitticeps X1, X2, X3 and Y – Panzera et al. (1998)
Triatoma williami X and Y – Succi et al. (2014)
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Fig. 1. Initial prophase of Triatoma rubrofasciata. Note
the presence of a chromocentre formed by the sex chro-
mosomes (arrow) and heteropycnotic blocks dispersed
in the nucleus. Scale bar = 10 µm.



tribution, with nomenclatural and taxonomic notes.
Zootaxa 202: 1–36.

HAMILTON, P.B., ADAMS, E.R., NIJIOKOU, F., GIB-
SON, W.C., CUNV, G. & HERDER, S. 2009. Phylogen-
etic analysis reveals the presence of the Trypanosoma
cruzi clade in African terrestrial mammals. Infection,
Genetics and Evolution 9: 81–86.

HYPSA, V., TIETZ, D.F., ZRZAV�, J., REGO, R.O.,
GALVÃO, C. & JURBERG, J. 2002. Phylogeny and
biogeography of Triatominae (Hemiptera: Reduvii-
dae): molecular evidence of a New World origin of
the Asiatic clade. Molecular Phylogenetic and Evolution
23: 447–457.

JURBERG, J., GALVÃO, C., LENT, H., MONTEIRO, F.,
MACEDO, C., PANZERA, F. & PEREZ, R. 1998.
Revalidação de Triatoma garciabesi Carcavallo, Cichero,
Martínez, Prosen & Ronderos (1967) (Hemiptera-
Reduviidae). Entomología y Vectores, 5: 107–122.

JUSTI, S.A., RUSSO, C.A.M., MALLET, J.R.S., OBARA,
M.T. & GALVÃO C. 2014: Molecular phylogeny of
Triatomini (Hemiptera: Reduviidae: Triatominae).
Parasites & Vectors 7: 149.

MANNA, G.K. 1950. Multiple sex chromosome mecha-
nism in a reduviid bug Conorhinus rubrofasciata (De
Geer). Proceedings of the Zoological Society of Benga 3:
155–161.

PANZERA, F., FERRANDIS, I., RAMSEY, J., ORDONEZ,
R., SALAZAR-SCHETTINO, P.M., CABRERA, M.,
MONROY, M.C., BARGUES, M.D., MAS-COMA, S.,
O’CONNOR, J.E., ANGULO, V.M., JARAMILLO, N.,
CORDON-ROSALES, C., GOMEZ, D. & PEREZ, R.
2006. Chromosomal variation and genome size sup-
port existence of cryptic species of Triatoma dimidiata
with different epidemiological importance as Chagas
disease vectors. Tropical Medicine & International
Health 11: 1092–1103.

PANZERA, F., HORNOS, S., PEREIRA, J., CESTAU, R.,
CANALE, D., DIOTAIUTI, L., DUJARDIN, J.P. &
PÉREZ, R. 1997. Genetic variability and geographic
differentiation among three species of triatomine
bugs (Hemiptera: Reduviidae). American Journal of
Tropical Medicine and Hygiene 57: 732–739.

PANZERA, F., PÉREZ, R., NICOLINI, P., HORNOS, P.,
COSTA, J., BORGES, E., DIOTAIUTI L. & SCHOL-
FIELD, J. 2000. Chromosome homogeneity in popu-
lations of Triatoma brasiliensis Neiva 1911 (Hemi-
ptera–Reduviidae–Triatominae). Caderno de Saúde
Pública 16: 83–88.

PANZERA, F., PÉREZ, R., PANZERA, Y., ALVAREZ, F.,
SCVORTZOFF, E. & SALVATELLA, R. 1995.
Karyotype evolution in holocentric chromosomes of
three related species of triatomines (Hemiptera–
Reduviidae). Chromosome Research 3: 143–150.

PANZERA, F., PÉREZ, R., PANZERA, Y., FERRANDIS, I.,
FERREIRO, M.J. & CALLEROS, L. 2010. Cytogenetics
and genome evolution in the subfamily Triatominae

(Hemiptera, Reduviidae). Cytogenetics and Genome Re-
search 128: 77–87.

PANZERA, F., SCVORTZOFF, E., PEREZ, R., PANZERA,
Y., HORNOS, S., CESTAU, R., NICOLINI, P.,
DELGADO, V., ALVAREZ, F., MAZZELLA, M.C.,
COSSIO, G., MARTINEZ, M. & SALVATELLA, R.,
1998. Cytogenetics of Triatomines. In: Carcavallo,
R.U., Atlas of Chagas Disease Vectors in the Americas.
621–664. Fiocruz, Rio de Janeiro, Brasil.

PANZERA, Y., PITA, S., FERREIRO, M.J., FERRANDIS, I.,
LAGES, C., PÉREZ, R., SILVA, A.E., GUERRA, M. &
PANZERA, F. 2012. High dynamics of rDNA cluster
location in kissing bug holocentric chromosomes
(Triatominae, Heteroptera). Cytogenetics and Genome
Research 138: 56–67.

PATTERSON, J.S., SCHOFIELD, C.J., DUJARDIN, J.P. &
MILES, M.A. 2001. Population morphometric analy-
sis of the tropicopolitan bug Triatoma rubrofasciata and
relationships with Old World species of Triatoma: evi-
dence of New World ancestry. Medical and Veterinary
Entomology 15: 443–451.

PÉREZ, R., PANZERA, Y., SCAFIEZZO, S., MAZZELLA,
M.C. , PANZERA, F. , DUJARDIN, J .P. &
SCVORTZOFF, E., 1992. Cytogenetics as a tool for
Triatominae species distinction (Hemiptera-Redu-
viidade). Memórias do Instituto Oswaldo Cruz 87:
353–361.

SANTOS, S.M., LOPES, C.M., DUJARDIN, J.P.,
PANZERA, F., PEREZ, R., CARBAJAL DE LA
FUENTE, A.L., PACHECO R.S. & NOIREAU, F. 2007.
Evolutionary relationships based on genetic and
phenetic characters between Triatoma maculata, Tria-
toma pseudomaculata and morphologically related
species (Reduviidae: Triatominae). Infection, Genetics
and Evolution 7: 469–475.

SHERLOCK, I.A. & SERAFIM, E.M. 1974. Fauna
Triatominae do Estado da Bahia, Brasil. VI. Preva-
lência geográfica da infecção dos triatomíneos por
T. cruzi. Revista da Sociedade Brasileira de Medicina Tropi-
cal 8: 129–142.

SILVEIRA, A.C. & REZENDE, D.F. 1994. Epidemiologia e
controle da transmissão vetorial da doença de Cha-
gas no Brasil. Revista da Sociedade Brasileira de Medicina
Tropical 27: 11–22.

SUCCI, M., ALEVI, K.C.C., MENDONÇA, P.P.,
BARDELLA, V.B., PEREIRA, N.P., ROSA, J.A. &
AZEREDO-OLIVEIRA, M.T.V. 2014. Spermato-
genesis in Triatoma williami Galvão, Souza and Lima
(1965) (Hemiptera, Triatominae), Invertebrate Repro-
duction & Development 58: 124–127.

TAVARES, M.G. & AZEREDO-OLIVEIRA, M.T.V. 1997.
Pattern of nucleolar activity during spermiogenesis
in Triatomines (Heteroptera-Reduviidae) as ana-
lyzed by silver-staining. Cytobios 89: 93–103.

UESHIMA, N. 1966. Cytotaxonomy of the triatominae
(Reduviidae: Hemiptera). Chromosoma 18: 97–122.

260 African Entomology Vol. 24, No. 1, 2016

Accepted 6 August 2015


