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The female reproductive system of the adult female Odontopus varicornis is composed of two ovaries, each consists of five
telotrophic type of ovarioles. The ovary during fully mature turn into yellow in colour due to heavy accumulation of yolk spheres
in the terminal oocytes. Telotrophic ovarioles contain asingle usually huge cluster of germ cells. The cluster consists of severa
oocytesthat are linked to acommon, ovarioleslocated, trophic compartment, usually including numeroustrophocytes. The ovary
showed some remarkable changes in the insects treated with sublethal concentration of mercury (25 ppm for 48 h). In treated
insects the Tunica propria and other epithelial sheath of the terminal filament exhibited disintegration of oogonial cells, nutritive

cord, trophocytes and cytoplasmic vacuolization.
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INTRODUCTION

nsect ovaries are composed of several ovarian tubules

termed ovarioles, the classification of the ovary typeis
essentially based on the general architecture of the
ovariole but most of al on the analysis of the ultimate
fateof the developing germ cells(King and Devine, 1958;
Bunning, 1994). The panoistic ovariolesall germ cellscan
become oocytes and consequently egg cells. Inmeroistic
ovaries divisions of cells are followed by incomplete
ctokineses so that cluster (clones) of sibling cells
(cystocytes) areformed. The cystocyteswithin the cluster
remain connected by intercellular bridges forming a
specialized syncytium. Neverthelesstheir forming germ
cellsdo not share acommon fate but become diversified
into oocytes and nurse cells (trophocytes). The
trophocytesare usualy polypl oidy and synthetically active.
Their primary function isto supply the growing oocytes
with various macromolecules (mainly RNPs). Within
meroistic ovaries, two basic categories have been
distinguished, pol ytrophic and tel otrophic. In polytrophic
ovaries, each ovariolehouses severa distinct clustersthat
together with their somatic follicular coverings form
separatefunctional subunits, termed egg chambers. Within
each egg chamber only one oocytes develops, being
connected with agroup of itsown nursecells. Telotrophic
ovariolescontainin asingleusually huge, cluster of germ
cells. The cluster consists of several oocytes that are
linked to a common, anteriorly located, trophic
compartment (trophariumy, usual ly including numerous
trophocytes.
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A great deal of work has been undertaken to
understand the structural organization of insect ovaries.
Thisincludestheinvestigation of Rajender (1984), Sarnal
(1982), Dhanam (1984), Kalavathy (1988), Nagappan
(1989) and Rajasekara Pandian (1994) on Panoistic
ovaries, King and Devine (1958), Ramalingam (1971) and
Matsuzaki (1978) on polytrophic ovaries and Teresa
Szklarzewioz et al. (1992) on telotrophic ovaries of
Insects. These studies have el ucidated the histoarchitecture
of ovarian tissues, theroleof folliclecdlls, nursecellsand
oocytesinvitellogenesisand the neuroendocrineregulation
of ovarian development. Several studies had been
undertaken to understand the histopathol ogical changes
indifferent tissues of insects dueto treatment with toxicant
such as endosulfan (Sabesan and Ramalingam, 1979),
malathion (Kabeer Ahmad Sahib et al., 1980),
monocrotophosand bendiocarb (Rajender, 1984, 1986 a),
sevin (Khillare and Wagh, 1989) and endosulfan (Sumathi
et al., 2001). Theobservation led to investigate the effect
of heavy metal mercury on the ovary of adult female
Odontopus vacicornis.

MATERIALS AND METHODS

The adult control and treated O. varicornis were kept
separately after 48 hours, they were dissected under
binocular microscope by using Ringer solution (Ephrussi
and Beadle, 1936). The Ringer was subsequently removed
and the tissue was fixed in Bouin’s fluid for 24 hour. Later,
thetissue was processed by adopting standard histol ogical
techniques (Gurr, 1958).
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RESULTS AND DISCUSSION

Thefemal e reproductive system of theadult O. varicornis
iscomposed of two ovaries, each consist of fivetelotrphic
type of ovarioles. Thetwo lateral oviductsleading from
each ovary unite to form the median common oviduct.
The common oviduct runs backwards and open to the
exterior behind the 8th sternum. There is a spermatheca
attached at the posterior part of the common oviduct.
The terminal filament represents the first zone of the
ovariole. Itislongthread like structure with abroad base
and atapering tip. A transverse septum separatesit from
the germarium. It isdouble membraned structure with an
inner membrane of tunicapropriaand an outer epithelial
sheath. Anteriorly; theterminal filamentsof all ovarioles
of the ovary are connected together to form a suspensory
ligament which is attached with the dorsal region of the
first abdomina segment. Theterminal filamentisfollowed
by the germariumin the anterior most part of theovariole
(Fig. 1). The germarium is composed of oogonial cells
and the cells of the trophic tissue. It hasacentral core of
cytoplasm surrounded by densely packed cells of the
trophic tissue, thetrophocytes.

ES - Epithelial sheath

Fig.1:

Longitudinal section of the anterior

The developing oocytes are oval shaped each with
a deeply stained nucleus surrounded by ooplasm. The
nucleus is spherical shaped with a distinct nuclear
membrane (Fig. 2). A thin vitelline membraneis present
bel ow the devel oping oocyte and thefollicular epithelial
layer. At the posterior end of the vitellarium is a basal
plug which disintegrates before the discharge of the

[Asian J. Bio Sci. 3 (2) Oct.-2008]

5o
& ]

_—
B
¥

NI - Nucleus CV - Cytoplasmic vaculoes

Fig. 2 : Cross section of the terminal oocyte of control insect

oocytes.

In sublethal concentration at 48 hours of exposure,
thetunicapropriaand outer epithelial sheath of theterminal
filament showed disintegration of oogonial cells,
degeneration of nutritive cord, trophocytes and
cytoplasmic vacuolization (Fig. 3, 4, 5 and 6). Certain
empty spaces between oocytes and follicular epithelium
wereobserved. Disintegration of follicular epithelial cells
and folded follicular epithelium and degeneration of
interfollicular plug.

Thehistological findingson the general organization
of the ovary of Odontopus varicornis have shown that
it belongs to telotrophic type and is similar to that of O.
varicornis (Saradha, 1985), Chrysocoris purpureus
(Madhavan, 1964) and Belostoma indicum (Kaushik,
1970). The ovarian tissues of Laccotrephes ruber show
the remarkable histopathological changes such as
disintegration of oogonial cells, degeneration of nutritive
cord, trophocytesand cytoplasmic vacuolization.

The degenerative effect has also been noticed in
the interfollicular plugs. In addition to these changes,
oocytes are seen to have fused with each other to form a
mass of cellswhen treated with sublethal concentration
for 48 hours of duration. Thus, Saradha (1985) has
reported the trophic core and nutritive cords have been
damaged due to treatment with the pesticide dimethoate
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in Odontopus varicornis. This degenerative change of
the follicular epithelium due to treatment with the
chemosterilant tepa and the chemical substance calcium
chloride has been reported for Locusta migratoria (Nath
and Sharma, 1977). Several other studies have revealed
the occurrence of this histopathological changes in
different insects such as Cadea cantella exposed to 2
per cent apholate (Gangrade and Pant, 1970),
Poekilocerus pictus exposed to dimethoate (Saradha,
1985) and Gryllotalpa africana exposed to
monocrotophos (Rathika, 1992).

Further, it has been shown in O. varicornisthat the
cytoplasmic organi zations of oocytes have been affected
by the formation of vacuoles of different sizes (Fig. 5
and 6). Insects treated with sublethal concentrations for
48 hours of duration also exhibit signs of cytoplasmic
vacuoles in oogonia cells and follicle cells. Thus, the
formation of cytoplasmic vacuoles has been reported for
the ovary of Gryllotalpa africana exposed to
monocrotophos (Rathika, 1992), Odontophs varicornis
exposed to monocrotophos and Cadea cantella exposed
to 2 per cent apholate for 48 hours (Gangrade and Pant,
1970).

Thus, similar histopathological changes have been
reported to occur in the ovary of Musca domestica
exposed to sodium oxide solution (Thakur and Mann,
1982) and O. varicornisexposed to dimethoate (Saradha,
1985). Other toxicants such as SAN 322 and DDV P have
also produced similar changes in the germarium of
Mylabris pustul ata (Sanjeewani et al., 1988). Nakayama
(1977) has observed drastic reduction in the size of
oocytesin Callosobechus chinensis treated with metapa
and hempa, as in the case of O. varicornis treated with

[Asian J. Bio Sci. 3 (2) Oct.-2008]

CV - Cytoplasmic vaculoes

ES - Epithelial sheath

Fig. 3, 4, 5 and 6. Longitudinal section of ovary of treated insect

dimethoate (Saradha, 1985), Gryllotalpa africana
exposed to monocrotophos (Rathika, 1992); Dysdercus
koenigii exposed to x-irradiation (Srivastava and
Despande, 1983). Thus, the heavy metal mercury exerted
itsaction directly on ovarian tissues reducing drastically
the reproductive potentials of O. varicornis.
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