Mem Inst Oswaldo Cruz, Rio de Janeiro, Vol. 93(3): 309-315, May/Jun. 1998 309

Comparative Meiotic Studies in Triatoma sordida (Stal) and
T. guasayana Wygodzinsky & Abalos (Reduviidae,
Heteroptera)
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Triatoma sordideand T. guasayanare competenirypanosoma cruzvectors, with overlapping
distribution areas in Argentina. Both species are morphologically similar, and theirimmature stages are
hard to discriminate. Cytogenetic studies in the gefnisomareveal scarce karyotypic variations,
being 2n= 20 + XY the most frequent diploid number in males.

In the present work the meiotic behaviour of different Argentinian populatiolssafrdidaandT.
guasayan&as been analyzed; the meiotic karyotype of both species has also been compared. The spe
cies differ in total chromosome area and in the relative area of the sex chromosomes. These meiotic
karyotypic differences constitute an additional tool for the taxonomic characterizatiosofdideand
T. guasayanaTlhe analysis of an interpopulation hybrid &f sordida(Brazil x Argentina) reveals a
regular meiotic behaviour, despite the presence of heteromorphic bivalents. Our observations support
the hypothesis that karyotype variations through the gain or loss of heterochromatin can not be consid-
ered as a primary mechanism of reproductive isolatiofriatoma
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Triatoma sordida(Stal) andT. guasayana to discriminate; this has led to difficulties in their
Wygodzinsky & Abalos are competeftypano- taxonomic identification (Abalos & Wygodzinsky
soma cruziectors, with overlapping distribution 1951, Usinger et al. 1966, Gorla et al. 1993).
areas.T. sordidais widely distributed from the In the present study the meiotic behaviour and
Cerrado region of Brazil to the Chaco region irmeiotic karyotype off. sordidaandT. guasayana
Argentina and'’. guasayangs found in central and from different localities of Argentina are compared,
northern Argentina, Bolivia and Paraguayin order to contribute to the taxonomic character-
(Forattini 1980, Wisnivesky-Colli et al. 1993). Bothization of both species. Within the gefumtoma,
species have been found in the Chaco regioB1 species of the 70 described have been so far cy-
Departamento de Santa Cruz (Bolivia), and in thiogenetically analyzed (Panzera et al. 1996). The
northern and central provinces in Argentifa; most frequent autosomal number is 20, the only
sordida predominates in the eastern part of thexceptions being. rubrofasciatg2n= 22 + X X,
humid Chaco region, whil&. guasayanas more Y) andT. nitida(2n= 18 + X X, Y). The sex chro-
abundant in its drier western part (Wisnivesky-Collmosome dtermining mechanisms encountered are
et al. 1997). Both species are mainly sylvatic, buXY/XX (male/ female) (15 species), X, Y/ X,
may colonize peridomestic and domestic environX,; X, X, (12 species) and X, X;Y/ X; X; X,
ments.T. sordidaandT. guasayanare morpho- X, X5 X5 (2 species)T. sordidahas been cytoge-
logically similar, and theirimmature stages are hardetically studied by Schreiber and Pellegrino (1950)
and Barth (1956) in males from Brazil (2n= 20 +
XY), while the diploid number off. guasayana
2n= 20 + XY) has been reported by Rebagliati et
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MATERIALS AND METHODS cytogenetic characteristics and meiotic behaviour.

This study was performed on adult males from !N nuclei at spermatogonial interphaseTof
five samples off. sordidaand four samples oF. sordidafew chromocenters are observed. At sper-

guasayangTable I). Four samples of the formerMatogonial prometaphases and metaphases the

and two of the latter came from laboratory colo!0lokinetic nature of the chromosomes is appar-

nies founded with individuals from natural popu-€Nt (Fig- 1A). From the onset of meiosis up to early

lations of Formosa and Santiago del Estero Proiakinesis, sex chromosomes are positively hetero-
inces (Argentina). The specimens were given bjycnotic, and are associated to the nucleolus (Fig.
the National Chagas Control Agency (Cérdoba 1B). At middle and late diakinesis sex chromo-

The remaining samples were from natural populas-Omes can be more separatgd (F'g.' 1C), bu_t at
tions:T. sordidafrom Corrientes (Corrientes Prov- Metaphase | they are both axially orientated side

ince), andr. guasayan&rom Amama and Trinidad PY Side at the center of the ring of autosomal
(neighbouring localities, Moreno DepartmentPivalents (Fig. 1D); at anaphase | they divide equa-
Santiago del Estero Province). An interpopulatiofonally: At metaphase I, sex chromosomes form
hybrid of T. sordidahas also been cytogenetically® PSeudobivalent thatlies again at the center of the
studied. The female of the cross belonged to t{iN9 Of autosomes. As is characteristic in
6th laboratory generation (B from Patifio eteroptera, autosomal bivalents exhlbltonly one
(Formosa Province, Argentina% and the male can’fﬁrm'na.‘l chiasma (Fig. 1C-D). No differences in
from a natural population of Minas Gerais (Bra-t e meiotic behawoyr of individuals o&f sordwlg
zil). The male hybrid was obtained at thffom Formosa, Santiago del Estero and Corrientes
ECORVEP (Unidad de Ecologia de Reservorios {§2ve been observed. . . .
Vectores de Parasitos), Facultad de Ciencias Mei0Sis in the interpopulation hybrid (Brazil x
Exactas y Naturales, Universidad de Buenos Aire§r9entina) was regular, with the formation of 10
The specimens were anaesthetized with ethef!valents plus the X and Y univalents. Exception-
and the testes were dissected out , fixed in 3:1 (a?'—ly’ a ring bivalent is detected at diakinesis (Fig.
solute ethanol: glacial acetic acid) and keppar4 LE)- At metaphase |, up to 5 heteromorphic
Chromosomes were visualized by iron propioni@ivalents are readily distinguished (Fig. 1F).
haematoxylin squash. Cells at metaphase | were 1€ meiotic behaviour df. guasayangFig.
photographed, and chromosome areas were mea.iS similar to that described T sordida At lep-
sured by means of an image analyzer Komrcc)jj?tene-zygotene sex chromosomes are positively

Mini-Mop. Total chromosome areas and sex chr heteropycnotic and lie close to each other at the
; \Rgriphery of the nucleus (Fig. 2B). At pachytene

mosome areas were compared by means of a t . /
level nested ANOVA, and Tukey non-planned comand diffuse stage they are associated through the

arisons (Sokal & Rohlf 1981). nucleolus, and are obse_rved as a sin_glg chyo—
P ( ) mocenter (Fig. 2C-D). At diplotene and diakinesis
RESULTS they continue close to one another (Fig. 2E), being

Meiotic behaviour The diploid number of. isopycnotic at late diakinesis. At metaphase | they
sordidaandT. guasayanas 2n= 22= 20 + XY in orientate axially at the center of the ring of autoso-
males (Figs 1A, 2A). Both species have similamal bivalents (Fig. 2F), and at metaphase Il they

TABLE |
Number and origin of individuals dfriatoma sordideand T. guasayanaytogenetically analyzed
Species Locality of collection Studied Naf.individuals
generation analyzed
T. sordida Patifio (Formosa) F 10
Fe 11
T. sordida Rio Hondo ) 11
(Sgo. del Estero) Fa 11
T. sordida Corrientes (Corrientes) Sylvatic (1995) 3
T. sordida Hybrid (¢ Brazil x ¢ Argentina) R 1
T. guasayana Rio Hondo (Sgo. del Estero) sF 9
Fy 8
Amama and Trinidad (Sgo. del Estero) Sylvatic (1993) 10

Sylvatic (1994) 12
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Fig. 1: spermatogenesis Bfiatoma sordidaA-D - T. sordidafrom Formosa. A: spermatogonial prometaphase; B: diffuse stage;
C: diakinesis; D: metaphase I. In B and C arrowheads point sex chromosomes. E-F - Interpopulation hybrid (Brazil x Argentina).
E: diakinesis with a ring bivalent (empty arrow); F: metaphase | (arrows show heteromorphic bivalents). Barx. = 10



312  Meiotic Studies in Triatoma sordida and T. guasayana * P Rebagliati et al.

Fig. 2: spermatogenesis Thiatoma guasayana: spermatogonial prometaphase; B: leptotene-zygotene; C-D: diffuse stage; E:
diakinesis; F: metaphase |; G: metaphase Il. B-E: arrowheads point sex chromosomes. H-J: meiosis with B chromosome. H:
metaphase |; I: metaphase Il; J: telophase Il. Bar sni0

associate in a pseudobivalent, lying at the centthe cells) (Fig. 2H-I); in each individual the per-

of the autosomal ring (Fig. 2G). The meioticcentage of cells at metaphase | and metaphase ||
behaviour of individuals from laboratory and fieldwith the B chromosome is similar, suggesting that
samples was similar. However, in laboratory samplébe supernumerary chromosome divides equation-
a supernumerary chromosome was detected. Adlly at anaphase |I. At anaphase Il the B chromo-
individuals from the E generation presented a smallsome segregates to one pole, and is usually observed
B chromosome in variable frequency (up to 50% ofutside the telophase nucleus (Fig. 2J). The pres-
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ence of the supernumerary chromosome can be as- DISCUSSION

certained in only one individual from thg gen- T. sordidahas been cytogenetically described
eration, because the other specimens had a low NURY Schreiber and Pellegrino (1950) and Barth
ber of cells at proper meiotic stages. _ (1956), who reported 2n= 20 + XY in males from
Meiotic karyotype Autosomes of both species a7l The former described the presence of three
are of various sizes. The sex chromosomes X anghtosomal pairs with heterochromatic blocks, al-
Y are of different size and the smallest of thehough smaller than those characteristicTof
complement (Figs 3, 4). infestansOn the other hand, Barth (1956) pointed
The comparison of the total chromosome aregyt the presence of three larger autosomal pairs
at metaphase | (Table Il) of the samplesTof and an XY pair of similar size. More recently,
sordidafrom Formosa and Santiago del Estero, andornos et al. (1996) observed that in a population
T. guasayanareveals significant differences in total of T. sordidafrom Brazil autosomes had 30-35%
chromosome area (P< 0.02); differences betweeji heterochromatin, while the individuals from
the two samples of. sordidaare not significant Argentina lacked autosomal heterochromatin. In
(T= 1.63,a= 0.5) whereas the total chromosomehe material ofl. sordidaanalyzed in the present
area ofT. guasayanas significatively lower (T= work, chromosomes decrease gradually in size and
3.92and T=5.74 = 0,10). In these comparisons,heterochromatin has not been detected. On the other
the sample of. sordidafrom Corrientes and the hand, and in contrast with the Brazilian sample
interpopulation hybrid were not included due tqBarth 1956), sex chromosomes show size differ-
the low number of cells at metaphase | suitable fances (Fig. 4).
measurements. The analysis of the interpopulation hybrid of
The statistical analysis of relative sex chromoT. sordida(Brazil x Argentina) confirms the karyo-
somes areas (Table 1) df guasayan#6.3%) and typic differences reported for both populations
T. sordida(7.8%) reveals that the differences arehrough the presence of heteromorphic bivalents.
significant (P< 0.02). These differences with respect to the heterochro-

Fig. 3: meiotic karyotypes at metaphase Toftoma sordidaandT. guasayanaA: T. sordidafrom Formosa; BT. sordidafrom
Santiago del Estero; C: interpopulation hybrid'o$ordida(Brazil x Argentina) (* = heteromorphic bivalents); D:guasayana
Bar = 10mm.
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Fig. 4: mean relative chromosome area of each bivalent and of sex chromosomes at metaphéserhafsordidaand T.
guasayana.

TABLE Il

Mean total chromosome area (in arbitrary units) and mean relative area (%) of sex chromosomes at metaphase |
of Triatoma sordideandT. guasayana

No. of Total No. Total chrom. area Relative sex
individuals of cells X+ S.D. chrom. area (%)
T. sordida 4 19 319.88 + 6.68 (a)
Formosa 7.85
T. sordida 3 15 304.73 £ 7.36 (a)
Rio Hondo
T. guasayana 3 14 265.64 + 7.16 (b) 6.27

(a) (b): total chromosome areas are significantly different when followed by different letters.

matin content should involve not only the threeism of reproductive isolation ifriatoma

larger pairs since up to five heteromorphic bivalents Preliminary cytogenetic studiesfguasayana
have been detected. The fact that meiosis in the hipdicated a diploid chromosome number of 22 (2n=
brid is regular supports the idea that differences 20 + XY, males) (Rebagliati et al. 1995, Hornos et
heterochromatin content do not necessarily affeel. 1996). In the present study, laboratory samples
the meiotic process (Panzera et al. 1995)T.In of this species differed from those of natural popu-
infestans Panzera et al. (1992) pointed out that thiations because the former presented a supernu-
variation in C positive heterochromatin content botimerary chromosome. It can be inferred that the
within and between populations of the species cowccurrence of a B chromosome is a consequence
stitute an important mechanism of karyotypiof inbreeding, since itis presentin all 9 specimens
change. Since within the distribution areaTof of laboratory i generation and at least one from
sordidathere are populations cytogenetically dif-the F, generation, and is absent in natural popula-
ferent (with and without conspicuous heterochrations (10 and 12 individuals).

matic blocks), it is possible that some polymorphic  The taxonomic identification df. sordidaand
populations will be encountered. It can be concludetl guasayanaas been difficult since both species
that differentiation through gain or loss of heteroare morphologically similar (Abalos &
chromatin can not be considered as a primary mechadygodzinsky 1951, Usinger et al. 1966). The
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multivariate analysis performed by Gorla et al. tematics ofTriatoma sordida, T. guasayamadT.
(1993) with morphometric measurements indicates Patagonica(Hemiptera, ReduviidaeMem Inst
that they are separate species. On the other hand, ©Swaldo Cruz 88379-385. N

the genetic analysis of isoenzymes reveals thAP™M0s S. Cestau R, Canale D, Diotaiuti L, Perez R,

ding to h Ki 1and 2 Panzera F 1996. Cytogenetic studiesToatoma
Zymograms corresponding to hexoxinases _ an guasayandr. sordidaandT. patagonicgHemiptera-

(HK-1 and HK-2), mitochondrial esterase (ES-1)  Reduviidae)Mem Inst Oswaldo Cruz 9Suppl.)

and soluble isocitrate-NADP dehydrogenase 2 123,

(ICDH-2) are diagnostic loci for species identifi-Panzera F, Alvarez F, Sanchez-Rufas J, Pérez R, Suja J,
cation (Garcia et al. 1995). Our cytogenetic stud- Scvortzoff E, Dujardin JP, Estramil E, Salvatella R
ies show that although there are similar traits in %gliiénﬁggitﬁgorggégm:g%Tr%?é);nnzioirrﬂgggﬁnsi”
the meiotic process of both species, they have _ . o

karyotypic differences. The relative area of Se%, (Hemiptera: Reduviidaef>enome 351068-1074.

. S nzera F, Pérez R, Panzera Y, Alvarez F, Scvortzoff E,
chromosomes if. guasayanas significatively Salvatella R 1995. Karyotype evolution in

lower than inT. sordida(20%), and since the total  hojocentric chromosomes of three related species of
chromosome area of the former is lower, the sex triatomines (Hemiptera-Reduviida€)hrom Res 3:
chromosomes df. guasayanare actually smaller. 143-150.

The cytogenetic evidence here presented consBanzera F, Pérez R, Hornos S, Panzera Y, Cestau R,

tutes an additional tool to be used in the taxonomic Delgado V, Nicolini P 1996. Chromosome numbers
characterization of these species. in the Triatominae (Hemiptera- Reduviidae): A Re-

view. Mem Inst Oswaldo Cruz 9515-518.
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