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Because of the nonspecific action, other than on 
insects, insecticides have been categorized as serious 
environmintal pollutants (Thomas, 197 1; Polunin, 1972; 
Kona~, 1981; Jhingran 1982). The~e is growing evidence 
that the runoff insect�9 posR problems to the 
watez dwelling organiims (McKim 1975; spenar, 1979). 
Hence, it is essential to worK out the demages caused 
by the insecticides at lower concentration in thi fish 
endocrini physiology in relation to fish reproduction 
and culture. This study therefore aires to assess the 
histophysiological lesions produced by enaosulphan in 
the hypothalamo-hypophysial complex - ovarian axis in 
Sarotherodon moss~~~bicus at a dose of 0.001 ppm, a 
para sublethal concentration. 

MATER IAL AND METHCDS 

From a large samples of adult and healtny fishes 
a selection of ~. moss~mbicus (9.2+-- 0.003 cm and 22.00+_ 
0.001 g) was done for t~~ii study. Fishes were collected 
from the Government Fisher ies ionis, U33 aih (Inaia) . 
Fishes were transported ana acclimatized for a fort- 
night in the labozatory after a wash in 0.001% ~4~O~ 
solution. The acclimated fish were seggregated into 
two batches containing 24 fish each. The insecticide 
enaosulphan (6,7,8,9, I0, i0 - hexachloro - 1,5,Sa, b,9, 
9a - hexa~ydzo - 6,9 - methano - 2, 4, 3 - benzadioxa- 
thiepin 3-oxide ; Trade ~4arM: Thiodon ' 35' ~.C., B.&. 
Industries, Jaipur, Inaia) was dissoived in acetone 
and added to 20 1 aquarium water for prepaIing 0.001 
ppm concentration of insecticide.0Howevez, the LCS0 fmr 
96 hr was also worked out at 22.5 C and weze found fo 
be 0.01 ppm for S. mossambicus unaer roofed conaition. 
The test concentration was prepared in terres of their 
commercial formulation available in the market and 
ready for field use. The equal quantity of acetone was 
added to control group (water) ~ept An identical condi- 
tions. The water of botn these groups was changed on 
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every third day with an aim to keep the fisn in cons- 
tant concentration of this insecticide (as far as 
possible). The physico-chemical analysis after (APHA 
1975) of water of both the groups was done on the 
renewal days (Table 1). 

Table i. Physico-chemical factor of control and 
experimental group (20 days tzeatments) 

S .No. Treatment Control Gr. S ndosulphan Gr. 

i. pli o 8.00 + 0.01 
2 Temp. C 22.5 e_ 0.001 
3. Dissolved oxygen �9 8.00 +_ 0.ii 
4. Alkalinity mg/lit. 

Hc~COa~ 8.00 +_ 0.ii 
160.00 +_ 0.53 

5. Har~ness mg/l 131.00 +_ 0.001 
6. Ca mg/l 20.00 �9 0.001 
7. K Factor 2.07 +_ 0.001 

8.9 +_ 0.015 
22.5 + 0.001 
5.4 § 0.01 

9.1 + 0.02 
165.0 +_ 0.387 
136.0 + 0.011 
28.0 ~_ 0.0118 
2.7 +_ 0.010 

All values are expressed as + SEM. 

The experiment was continued for a period of 20 days. 
The wei@ht and length of fish was recorded aefore 
decapitation foz wor~ing out the condiuion factor (K) 
factor (~eatherlay, 1972) and also the wei~t of gonads 
for gonosomatic index (PicKford 1953). /n~nediately 
the brain with pituitary gland and ovaries were f�9 
in 10% neutral formalin, calcium formol and aqueous 
Douin's fluid for histology and histochemical studies. 
Routine procedures were followed for these studies. 
The sagittal paraffin sections of brain and pituitary 
were stained with Azan, p~ (McManus and Mowary, 1964) 
AF (Gomori's, 1941) and CAHP (Gomori's, 1950) and 
transverse section of the ovary weze s5aine~ with 
Delafild haematoxylin-eosin and Azan. The 3p and 17# 
HSDH (steroid dehydrogenase activity) was studied in 
Calcium formol fixed frozen sections of ovaries follow- 
ing the metnod of Watterber~ (1958). The activity of 
the pituitary gland was assessed by calculatin~ the 
area of cyanophils and acidophils (20 each in random 
selection) by Occulometer and tinctorial details. The 
diameter of nucleus preopticus (NPO) and nucleus 
lateralis tubaries (NLT) was also recozded. In the 
ovary, the percentage and diameter of oogoniay 
immature, maturing and matuze oocytes weze ca�9 
and comparison of data was made between control and 
experimental groups by using Student's 't' test 
(Bencroft 197 I) �9 

RESULTS AND D IBCUSS ION 

The pituitary gland in Sarotnerodon mossumbicus 
is of platybasic nature with distinct teleostean 
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organization of proximal pa~s distalis and rostral 
pars distalis pars intermedia and neurohypopnysis 
(Figure I) �9 

Figure 1 Control pituitary gland - showing basopnils 
and acidopnils in act�9 state (X390 Azan) 

The cells of the different azeas appeared without 
any deformities in shape size and cytoplasmic texture 
(Figure 2) 

Figure 2 Endosulphan treated fish - showina degenerat- 
ed basophils an~ acidophils (X 390, Azan). 

The pituitary gland in control group c0ntaine` well 
marked gonadotrops (GO) and thy�9 (TH). Tnese 
cells were compact. The pars intermedia had fait 
amount of neurosecretory material. However in endo- 
sulphan treated fishes the pituiuary contained highly 
vacuolated gonadotrops (PAS +ve) and thyzourops (AF 
eve). The boundary of these cells were thicK than in 
control animals. A few cells were completely devo�9 
of the cytoplasm and bigger vacuoles were noticed in 
this gland (Figure 3 and 4). Both PAS +ve and AF eve 
cells were affected by this insecticide (Figuze 5 and 
6). In few risnes tne pituitary conuainea only 
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Figure 3 Control pituitary gland - showing PAS § 
gonadotrops ( X390 ). 

Figure 4 Endosulphan treated fish - showing vacuo- 
lated gonadotrops (X 390). 

Figure 5 Control pitultary gland - showing AF +ve 
thyrotrops (X 390). 

Figure 6 ~ndosulphan treated fish - showing vacuo- 
lated and de~nerated thyrotrops ( X390 ). 

aggregate of nuclei. The nuclei of tnese cells were 
also damaged structurally and were turning pycnots 
The acidophils (AC) as well as the basophils (BC) exhi- 
bited for staining. Hypertrophied (HY) basophils (PAS 
and AF +ve) cells had significant (p<0.001) size 
enlargement than those observed in controls (Table 2). 

Table 2. Diameter (mean +- SE) of thyrotrops, ~O and 
N LT in control and endosulphan group. 

S. Treat- Thyro- Gonadotrops ~PO NLT 
No .ment trops 

l.Control 6.38+_0.09 8.38+--0.002 14.50+_0.094 13.38+-0.01 
2.Endosu-21.38§ 22.00+0.002 38.00+0.76 20.00+0.38 

Iphan --**~ -- *** -- --*~* 

~** Sign�9 level (p <0.001). 
Such changes were in ps cell types were observ- 
ed by Shukla and Pandey (1984) of S~zotherodon 
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mossambicus after exposing to �9 BHC and Malathion 
at 4 ppm concentration. The tinctorial chazacteristics 
of diffezent cells were severely affected. Tne hypoth- 
alamic nuclei, tne necleus pzeopticus (~PO) and 
nucleus lateralis tuberalis (N~T) of all treated fish 
exhibited deformities in tneir shape, size and cyto- 
plasmic texture and nuc�9 structuzes as well (Figure 
7,8,9,10). Tnere was remarKable hypertrophy in these 

Figure 7.Control - nucleus preopticus with clearly 
yisible Q~opl~sm and chromatin matezial 
( X870�87 CAHP) : 

Figure 8.Endosulphan tzeated fish - showing abnormal- 
ly enlazged nucleus preopticus with degene- 
rating cytoplasm and chromatin material 
( X870, CAHP). 

cells (Table 2). The cytoplasm was gzanulated and 
vacuolated, whereas the nuclear diameter was still 
gzeatez. The nuclear wall was broKen and nuclei weze 
disintigrating, Bare nuclei without cytoplasm were 

Figure 9 Contzol showing nucleus latezal�9 tu�9 
alis in normal appearance ( X870 C AHP) 

Figure i0 Endosulphan tzeated f�8 snowing vacuo- 
lised nucleus lateralis tuberalis (X 870 
cmm). 
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also evident especially in NLT. The cytoplasm reveal- 
ed very poor staining ana the axonal parts of these 
cells were lost. The depletion of the neurosecretion 
was also quite evident. Moreover, the neuzosecretory 
material in pars intermedia was : reduced in the 
insecticide exposed fishes. The axons of the neuro- 
hypophysis were deteriorated after this exposure. The 
neurosecretory material lost its granularity in the 
pars intermedia region of the pituitary gland (Figure 
9 and i0). These observations add to the report of 
Pahari and Panari (1979)in Heteropneust~s fossilis, 
where they recozded the effect of enarin (0.2 ml) 
injection a clorinated insecticide on ~PO. 

The ovazy of endosulphan treated fishes revealed a 

Table 3. Diameter of different oocytes in control and 
Endosulphan treated S_. mossambicus (20 days 
t re atme nt ) 

S.~o. Parameter Control Gr. Endosulphan Gr. 

I. peritoneal covering 0.197e_ 0.001 0.68e_ 0.07"** 
2. Oogonia 15.87 �9 0.399 6.99~_ 0.33"** 
3. Immature 51.00 + 0.87 17.87~_ 0.187 ~~* 
4. Maturing 160.00 *_20.2 89.2 e_ 0.002"** 
5. Mature 890.00 *_41.00 311.00+_10.5 **~ 

AIl values are expressed in e_ SSM; significant level 
�9 ** (p < 0.001) �9 

significant (p<0.001) reduction in tne gonosomatic 
index and showed flaccid and rosorptive condition. 

Figure ii Control ovary - showing strong reaction 
for 17 �99 activity ( X 87 ). 

Figure 12 Endosulphan ovazy - showing negative re- 
duction of 17~oel)H activity ( X 87 ). 

In the histological profile the peritoneal layer 
which gatnered fibrous tissue and had thick appearance 
The spaces between the ovigezous folds weze developed. 
The oogonia (OG), iaunature (~4) and maturing (MA) 
oocytes sho%ed stzuctural and cytological deformities. 
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Shape of tnese oocytes was changed and cytopiasm was 
degenerated (Figure Ii and 12). The nua�9 of mature 
(M) oocytes was extremely reduced. 

Table 4. percentage of different oocytes in con™ 
and enc~osulphan tzeated OE. moss~mDicus (20 
days treatment) . 

S .No. pazoelletezs Control Gr. ~.ndosulphan Gr. 

i. Gonosomat ic 1.827+_0.75 0.287+-0.28 e** 
index 

2. Oogania 
3. I~~at ure 
4. Matur ing 
5. Mature 
6. Atret ic 

12.00 +--0.837 
18.00 +--0.28'7 
30.00 +_2.8 
34.00 +--2.11 
6.00 +_0.21 

5.00 +_0.389 *~~ 
21.00 +-I.87{AT)Oe** 
18.00 +-0.20{ AT ) **~ 
6. O0 -~0. 040 i( AT ) * * *  

50.00 +_2.97 **~ 

AIl values are expressed in +- SF~~i; Significant level 
*e* {p <0.001). AT = Atretic oocytes. 

The yolk {Y) in tnese oocytes was clumped and celluiar 
masses %~re more frequent. Tne diameter of different 
oocytes also showed a significant (p<0.001) reduction. 
The tneca {T~) an~ gzanulosa (GR) cells also exbibited 
deformities and most of tne cells ~eze clumped. The 
population of atretic (AT) oocy~es was significantly 
(p<0.001) ~reater than in contiols (TaDle 4). Tnese 

Figure 13 Control ovary - snowing zeaction for 3 
H~DEI activity ( X 87 ) 

Figure 14 ~ndosulphan treated ovary - showing niga- 
tive z esponse of 3~HSDH activity. 

cnan jes in tne ovaries resemble with the reports on 
various pollutants in P rome/phalu_~s ~zomelase Dy caz- 
baryl (Carlson~1972); in Dlunt minnow and guppies 
(Mount 1962) and in �9 ret�98 t~i~_~ ~ue to cer- 
tain toxicants (Crandal~ and Go~x�9231 1962) ; nigner 
pezcentage of atretic oocytes, resorptive and flaccid 
ovaz�9 in Cnanna Dunctatus after carbazyl and feni- 
trotnion exposure (Saxena and Gazg, 1978) an~ nigner 
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incidence of atretic oocytes in SarQtherodon mossam- 
bicus by malathion (Shu~la et al., 1984). Due to 
endosulphan exposure the ste~oidogenesis was bloc&ed 
as ovaries were negative to the 3~or I;�99 HSDH. 

Figure 15 Control ovary - showing strong reaction 
~or 17PHSDH activity ( X 87 ). 

Figure 16 Endosulphan treated ovary - showing nega- 
t�9 zeaction of 17 �99 actlvity ( X 87 ). 

activities (Figure 13, 14, 15, 16) . ~hezeas in unexposed 
fisnes t~~ese enzymes gave positive tests. The changes 
in 3pHZD�9 activity in ovary of C~�9 carDio by 
fenitrothion %eze repozted by Kapuz et al.~(1978), low 
level of cholestezol in tne ovazy, zeduction in gona- 
dotropin levels of pituitary ans blood ser u~~~ of �9239 
pneustes fossilis by cythion, hexadrin and malathion 
(Singn and Singh, 1980). The deformities in tne hypo- 
thalanio - hypophysial complex and ovary may be due 
to ir~:ibition of neurohozmones as Pahari and Panari 
(1979) have suggested or inhibition of endogenous 
gonadotropin(s) which z egulate the gonadal physiology 
in fishes (Yamaza~i and Donaldson 1968) as sufficient 
gonadotropin level is needed for the development and 
maintenance of mature oocytes (Sundaraza3 ana Anand 
1970). In this study it is suggested that the aquatic 
medium in which the fish lives, wnen i~ is contaminated 
with en~osulphan ( an ozganochlorine insecticide) it 
results �9 changes in oxygen contents and ~ and also 
in othei physico-chemical factors of water, proDably 
these interfere with the z eproductive mecnanisms in 
this fish. 
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