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Although reproduction is an important aspect of all
living beings for the survival and continuity of race,
the increasing environmental pollution acts as an in-
hibitor of the gonadal activities in fishes (Billard
et al. 1981a; Donaldson and Scherer 1982; Pandey and
Shukla 1985). Therefore the reproductive toxicity of
pollutants pose danger to fisheries and fish propa-
gation as well. ©7The present study is aimed to evalu-
ate the effects of an organophosphorus insecticide,
dimethoate, on tne gonads of gestational embryocs,
which were developing intrafollicularly in the female
guppy, Iebistes reticulatus - a live bearing fish.

MATERIALS AND METHODS

Gravid adult femsle guppies, Lebistes reticulatus,
2.4 + 0.18 cm size and 0.28 + 0,007 gm weighl were
collécted from local ponds afd maintained under labo-
ratory conditions in glass aquaria (46 x 32 x 23 cm)
for 10 days. Dimethoate, 30 EC (Rallis India Ppvt.
Ltd., Bombay, India, under the trade name Rogor), an
organophosphorus insecticide having molecular weight
229.2 was dissolved in water for preparing 1 mg/L
concentration after calculating IL¢ 50 and IC 100
values as 4.64 and 6.23 mg/L, respectively, at 25 Ce
The control fish were maintained under similar cond-
itions without addition of dimethoate. Dimetnoate
forms a clear solution in water without precipitation
or suspension. A total of 30 fisnes were taken for
the present experiment and were fed on commercial fish
food every alternate day. The experiment was conti-
nued for a period of 21 d only and the embryos were
dissected out from the gravid female ovaries of both
control and treated adult fishes on 7, 14 and 21 d of
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the treatment. Thne whole embryos were fixed in aquous
Bouint's and 10% formalin solutions, dehydrated in gra-
ded alcohols, embedded in paraffin wax, sectioned at
5u and stained with Heidenhein's azan and haematoxylin
-eosin stains. gStatistical analysis of data was done
and values were compared with Student's ti' test for
significant (P 0.05) changes.

RESULTS AND DISCUSSION

In the embryos of control fish, the ovaries were
minute and had different stages of oocytes. Qogonia
(0G), chromatin nucleolus (CN) and early peri-nucleo-
lus (EPN) stages were disposed normally. The ovary
was small and fully packed with oocytes without any
spaces or vacuoles., The ovarian wall was thin. Nu-
clei were distinct in all the oocytes and oogenetic
stages (Fig. 1 and 2). The oocytes of chromatin nu-
cleolus stage were seen clearly with wel’ spread chro-
matin and a nucleolus. (Cytoplasm was clear and with-
out any abnormalities., Qvary appeared normal and
healthy in shape, size and contents. The theca cells
(7Cc) appeared normal with clear nucleus. There was Ro
differentiation of seminal receptacle in the embryonic
ovaries. The ovarian cavity and ovigerous folds were
not seen in tnese empbryonic ovaries.

The ovary of the developing embryos of the fishes ex-
posed to the insecticide was packed with different oo-
cytes. 1In the oogonia the nucleus was not clear and
nuclear wall broken. Spaces appeared in the nucleus
of chromatin nucleolus stage and early peri-nucleolus
stage oocytes. Nucleoli were not seen in a few oo-
cytes and cytoplasm was seen normal (Fig. 3). The
diameters of oocgonia, chromatin nucleolus and early
peri-nucleolus stage oocytes were significantly redu-
ced (P<0.05). Theca cells increased in size signifi-
cantly (P<0.05) in these treated ovaries (Table 1).
However, there was no space developed in between the
different oocytes in the ovary.

The number of oogonia in the ovary of embryos of the

14 d treated fishes decreased. (Chromatin nucleolus

and early peri-nucleolus stage oocytes were still pro-
minently seen. The nucleus showed spaces due to the
disturbance in the chromatin arrangement. The nuclear
wall was broken and the cytoplasm showed vacuolization
and became thin and granular in appearence (Fig. 4).

O0f all the stages the oogonia were most severely affec-
ted. rThe diameter of different oocytes was signifi-
cantly (P< 0.05) decreased (Table 2). The thecal cells
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Figures 1 and 2. Control ovary with oogonia, chromatin
nucleolus and early peri-nucleolus stages with clear
nuclei and cytoplasm (x1000).

Figure 3. 7 d treated ovary and Figure 4. 14 d treated
ovary with vacuolated cytoplasm and nuclei in oogonia
and chromatin nucleolus stages (x1000).

increased in their size significantly (P< 0.05) with
vacuolization in the cytoplasm. However in these cells
the nucleus appeared affected. The ovarian wall thick
and the ovary was shrunken.

21 days exposed ovaries of the embryos showed severe
damages in different oocytes and also in their general
structure. The nuclear wall was broken at several
places in both the chromatin nucleolus and early peri-
nucleolus stage oocytes ana cytoplasm was not clear
with vast spaces developed in it. Whereas oogonia
are not detectable in this treatment due to severe



damages caused by the insecticide. Nucleoli were seen
unaffected. The wall of the oocytes was broken and
disappeared (Fig. 5). The ovarian wall became thick
and ovary was shrunken.

Table 1. Dimethoate effect on the diameter of oocytes
of embryo of lebistes reticulatus (after 7 d)

control Treated
Oogonia (um) 14.52 + 0.3%0 13.37 + 0.39
Chromatin
Nucleolus 32.60 + 0.65 31.10 + 0.54
Stage (um) - -
Early peri-
Nucleolus 37.40 4+ 0.50 35.10 + 0.54
stage (um) - -
Theca
cells (um) 2.58 + 0.06 2.77 + 0.07

All values are expressed as mean + SE
significant level P<0.05. -

The diameter of chromatin nucleolus and early peri-
nucleolus stage oocytes was significantly (P< 0.05)
decreased and the theca cells were not seen (Table 3).

Table 2. Dimethoate effect on tne diameter of oocytes
and tneca cells in the embryo of Lebistes reticulatus
(after 14 d)

control Treated
Qogonia (um) 14.70 + 0.50 12,52 + 0.60
Chromatin
Nucleolus 3%.84 + 0.66 30.81 + 0.75
stage (um) - -
Early peri-
Nucleolus 38.12 + 0.62 34,20 + 0.60
stage (um) - -
Theca
cells (um) 2.63 + 0.06 3.04 + 0.05

All values are expressed as mean + SE
gignificance level P« 0.05. -

The present study indicates that dimethoate at 1 mg/L
concentration after 21 d of exposure retards the ova-
rian activity and development of different ococytes in
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Figure 5. Qvary exposed 21 d with severe damage in
various stages of oocytes (x1000).

Table 3. Dimethoate effect on the diameter of oocytes
and theca cells in tne ovary of Lebistes reticulatus
(after 21 d)

gontrol Treated
Oogonia (um) 14.40 + 0.43 ND
Chromatin
Nucleolus 34,22 + 0.78 28.92 + 0.60
stage (um) - -
Early peri-
Nucleolus 39.18 + 0.63 33.46 + 0.59
stage (um) - -
Theca cells (um) 2.62 + 0.05 ND

411 values are expressed in mean + SE
Significance level ©P< 0.05. ND - Not detectable.

the intrafollicularly developing embryos. The nucleus
of the various stages of oocytes was more sensitive

to the treatment. It is also revealed that the larger
the oocytes, the lesser the effect in the nucleus. In
longer exposure the oocyte cytoplasm also was damaged.
The ovaries shrunk in the insecticide exposure perhaps
due to dehydration. Probably these features developed
because of the absense of ovarian steroids which main-
tain the normal functions of ovary (Yamazaki and
Donaldson 1968; Sunderraj and Anand 1970, 72). shukla
et al. (1984) reported that malathion at sublethal
concentrations affects the ovarian histophysiology in
Sarotnerodon mossambicus. Saxena and Arora (1984)
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studied the impairments induced by sublethal doses of
two pesticides in the ovaries of a fresh water fish,
Channa punctatus. Takashi et al. (1986) observed

that aminoguanidine when injected into hen's eggs at
the earlier incubation stages induced retardation of
the development of embryos and aplasia of gall bladder
without high mortality. fThe effect of cadmium on pla-
cental structure and its relation of fetal malform-
ations in the mouse was studied by Padmanabhan (1986),
and it was reported that subcutaneous administration
of cadmium chloride into pregnant mice at 7 d of ges-
tation resulted growth retardation, resorption, death,
and morphological abnormalities of fetuses and red-
uction in the placental weight and suggested that
cadmium chloride may exert its effect by interfering
with normal placental function. Shahzad and Nasim
(1987) reported that dimecron a commonly used insecti-
cide when injected into chick embryos at doses rang-
ing from 0.05 to 2.00 mg/egg resulted in gross mor-
phological abnormalities in kidney and liver. with
the available reports on the effect of certain chemi-
cals on the embryos of chick and fetuses of mice, it
is evident that dimethoate inhibits and affects the
development of ovaries of embryos which were develop-
ing intrafollicularly. This study clearly indicates
that in Iebistes reticulatus although the development
is intraToIlicularY, no placental barrier to organo-
phosphorus insecticide to prevent such hazardous eff-
ects of these insecticides. In view of these obser-
vations, the use of such chemicals needs careful mani-
pulation to avoid damages to the fisheries and fish
population.
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