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BHC, the organochlorine pesticide is used widely in the
vast agricultural fields of Assamlndia. During npbnsoon
period, the pesticide reaches the neighbouring water
bodies with runoff water and pollute the aquatic enviro-
nment. (Kul shrestha et al.1984). The dissolved pesticid-
es in aquatic environnent pgy induce effects on the
reproductive potenti al of fish as revealed by sone
hi st opat hol ogi cal studies of the ovary of different fish
exposed to pesticides. (Kapur et al.1978, Kaur Kamal deep
et al. 1983, Kulshrestha et al. 1984, Mani et al. 1985,

Sahai 1987, Modi et al.1993).

In spite of the fact that the use of pesticide BHC is
restricted on food plant, (Thakur et al. 1987). it is
widely used in India (Kant 1987).

The present study is wundertaken to investigate the
detail ed histopathol ogical changes induced in ovary of

H fossilis exposed to sublethal dose concentration of

organochl orine pesticide BHC (lindane) for a short term
exposure of 72 hours.

MATERI ALS AND METHODS

Air-breathing fish H fossilis (wet weight 20-25 gm body
length 8-10 cm ) were collected from local pond and

acclimatized to I|aboratory conditions in glass aquaria
for two weeks. Fish were fed with comercial fish food,
five days a week during acclimatization and toxicity

test. Commercial grade hexachl orocycl ohexane (Central
Insecticides and Fertilizers, Indore, M P.India, 50%
wettable powder, 6.5% gHCH was used in this study.
Acetone: Ethanol (l:1,V/V) was used as a solvent for the

preperation of stock solution. (Khangarot et al 1991)

The stock solution was diluted to 1 ppm 5 ppm 10 ppm
concentration of BHC (which is less than Lc 50 value)

and used as experinental test concentration. Control

experiments with solvent were set side by side. The test

wat er was renewed every 24 hours.
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Fiqure 1. Histology of ovary of H fossilis in control.
[ X 400]

Fiqure 2. Ovarian histology of H fossilis exposed to 1
ppm BHC concentration marked with dissolution of yolk
granules, alteration in egg cell nmenbrane and parti al
di ssolution of ovarian follicles. [ X 400]

Figure 3. Ovarian histology of H. fossilis exposed to 5
ppm BHC, with marked dissolution of yolk granules, con-
figurational changes in eqg cells wth thickening of
germ nal epithelium [ X 400]

Figure 4. Ovarian histology of H. fossilis exposed to 10
ppm BHC, marked with benign cystic transformation of
ovarian cells and conversion of germinal epithelium to
tall columar epithelium [ X 400]

A group of ten fish with three replicates for each test
concentration was tested in 60-L-glass aquaria. The room
tenperature was 25-30°C at the time of experinent. After
72 hours fish were taken out and sacrificed and imedia-
tely ovaries were fixed in carnoy's fixative. The paraff-
in sections were made and stained with hematoxylin and
eosin for histopathol ogical study.

RESULTS AND DI SCUSSI ON
The structural details of the ovary of control specinens
are shown in Fig 1. The histopatholoqical pictures of

fish exposed to 1 ppm BHC indicated changes as conpared
to control.Significant changes were partial disruption of
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Table 1. Sunmary of
exposed to different

the histopathological lesions in the ovary of H.  fossilis
dose concentrations of BHC for a period of 72 hours.

BHC dose concentration

1 ppm

S5 ppm

10 ppm

Hi st o-
pat hol o-
gi cal
changes

(1) Reduction in size
of mature oocytes.

(2) Disintegration in
cortical alveoli and
and yol k gl obul es.

(3) Severe damage of
peritoneal I|ining.

(4) Disruption of
ovarian follicles.

(5) Vacuolotion in
cytopl asm of germ -
nal cells.

(1) Ovarian follicles
separated due to |oss
of interfollicular
matri x.

(2) Disruption of
cortex.

(3) Madullary regions
exhi bited degenera-
tive changes.

(4) Elongation of
effected ovarian
follicle.

(1) Complete |oss of
normal configuration
of ovary.

(2) Elongated ovarian
follicles effected
mai nly.

(3) Necrosis.

(4) Fibrosis.

(5) Dilation of blood
vessel s.

(6) Transformation of
germinal epithelium to
tall columar epitheli-
um resul ting benign
cystic transformation.

Note : In

control section no damage to ovary tissue was

observed.



ovarian follicles, vacuolation in cytoplasm of germna

cells and reduction in nunber of matured ovum and secon-
dary oocytes. (Fig 2). A greater degree of histopathol o-
gical changes were marked in the ovary exposed to 5 ppm
BHC concentration. The cortical region of the ovary was
grossly effected with the degree of changes.

The ovarian follicles were separated due to the |oss of
interfollicular connective tissue. The cytonorphol ogica

structure of ovarian follicles even in nedullary region
get deformed and elongated losing the typical round
configuration. The nmedullary portion also exhibited
degenerative changes (Fig 3). The 10 ppm BHC exposed
ovary exhibited gross histopathol ogical changes in
structure as the normal configuration of ovary was
conpletely |lost. The inportant degenerative changes
included total 1oss of connective tissues with dilation
of blood vessels. The ovigerous |anellae were ruptured
on pesticide exposure. The elongated ovarian follicles
were effected showing the transformation of germna

epitheliumin to tall columar epithelium with the accu-
mul ati on of mucopol ysaccharide indicating a state of
cystic transformation resulting conplete inhibition of
oogenesis. The total loss of germnal cells and ovarian
follicles leading to benign cystic transfornmation (Fig
4) was due to inpairnment of steroid sex hornone secreti-
on caused by pesticide toxicity, which represent the
maj or change in high dose exposure (Sukla et al.1986).

The degree of histopathological lesions in three differ-
ent dose concentrations of BHC are summmarized in the
table 1.

Ovarian pathology in the teleost Puntius conchoni us
(Ham lton) by sonme pesticides was reported by Kumar et
al. 1988. Restogi and Kulshrestha (1990) reported that
prol onged exposure to the pesticides endosul fan, carbof-
uran and nethyl parathion produced necrosis and fibrosis
in connective tissue along wth dilation of blood
vessels and damage to yolk vesicle of maturing oocytes
in carp mnnow Rasbora danicornius.

Del eterious effects of pesticides have been reported in
earlier studies such as increase of fibrous |ayer of
tunica albuginea, dilation of blood vessels of ovary,
decrease in percentage of different stages of oocytes
(Kul shrestha and Arora 1984), reduction in reproductive
efficiency (Burdick et al. 1972). Simlar observations
were reported by Pandey and Shukla (1985), Sing and
Sahai (1985), Sahai (1987). The significant changes of
the present study included severe danmage to peritonea

['inings, vacuol ation to cytoplasm in the devel oping
oocytes, loss of interfollicular matrix, danage to the
yol k vesicles resulting follicular atresia and disinteg-
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-ration of cortical alveoli and yolk globules in mature
oocytes. Finally the transformation of germnal epithe-
l[ium to tall columar epithelium leading to benign
cystic transformation was observed.

These results shows that the gonadotoxic inpact of BHC
i nduced del eterious changes on ovarian histology of the
experimental fish H fossilis, which distine to effect
the fertility and productivity of fish population.

REFERENCES.

Burdi ck GE, Dean HJ, Harris EJ, Seka J, Karcher R,
Frisca C (1972) Effect of rate and duration of feeding
DDT on the reproduction of salnonid fishes reared and
hel d under control condition. NY Fish Gane J 19 : 97-
115.

Kant Shashi (1987) Envi ronmental pollution by pestici-
des. In: Dalela RC, Kant S, Vohra S (eds), Environnment
and pesticide toxicology, Acadeny of Environnental
Bi ol ogy, Muizaffarnagar, PP 97-111.

Kaur Kamal deep, Virk S (1983) Effect of BHC and sunith-
ion on ovarian recrudescence on conmmon carp Cyprinus
carpio. Indian J Ecol 10: 182-187.

Khangarot B S, Takroo R Singh RR, Srivastava SP (1991);
Toxicity and bioconcentration of hexachlorocycl ohexane
(HCH) in an air breathing catfish Saccobranchus
fossilis (Bloch). Bull Environ Contam Toxicol 47: 904-
911.

Kumar S, pant SC (1988) Conparative sublethal ovarian
pat hol ogy of sone pesticides in the teleost Puntius
conchonius (Hamilton). Bull Environ Contam Toxicol 41:

227-232.

Kul shrestha SK, Arora N (1984) Inpairnents induced by
subl ethal doses of two pesticides in the ovaries of a
freshwater teleost Channa striatus Bloch. Toxicol Lett
20: 93-98.

Kul shrestha S K , Shrivastava R S , Arora N (1984):
Toxicity of two pesticides to the kidney of a freshwa-
ter Teleost. Channa striatus Bloch. |In: KulshresthaSK
Kumar V, Bhatnagar M C (eds): Effect of pesticides on
aouatic fauna, Acadeny of Envi ronment al Bi ol ogy,
Muzaf f arnagar PP. 63-70.

Kapur KK, Kaur K, Toor HS (1978) The effect of fenitrot-
hion on reproduction of teleost fish Cyprinus carpio
conmonis Linn A chemacal study. Bull Environ Contam
Toxi col 20: 438-442.

Mani K, Saxena PK (1985) Effect of safe concentrations
of some oesticides on ovarian recrudescence in the
freshwat er mur r el Channa punct at us A quantitative
study. Ecotoxicol Environ Safe 9: 241-249.

Mbdi S, Bhide M (1993): Histopathological and histoche-
m cal changes in the testicular tissue of albino rats
i nduced nuvan. Proc Acad Environ Biol 2: 219-224.

20



Pandey A. K, Shukla L (1985) Ovarian recrudescence in a
freshwater teleost Sarotherodon nossanbicus. J Environ
Biol 6: 195-204.

Rastogi A, Kulshrestha SK (1990) Effect of sublethal
doses of three pesticides on the ovary of a carp
m nnow Rasbora dani conius. Bull Environ Contam Toxi col
45: 742-747.

Sahai S (1987) Toxicological effects of some pesticides
on the ovaries of Punticus ticto (Teleosti). Proc 8th
Annual Acad Environ Biol: 21-29.

Singh S, Sahai S (1985): Effect of nmlathion on the
i mature ovary of Rasbora daniconius. A histopathol o-
gical study. Intl J Acad Ichthyol 6: 11-15.

Shukla L, Pandey A K (1986) Effects of endosul phan on
t he hypot hal anohypophysi al conmplex and fish reproduct-
ive physiology. Bull Environ Contam Toxicol 36: 122-
131.

Thakur N, Sahai S (1987) Changes on bl ood serum protein
and other haematol ogical paraneters in the teleost
Channa punctatus on exposure to an organochlorine
pesticide. In: Dalela RC, Kant S, Vohra S (eds) Envi-
ronment and pesticide toxicology, Acadeny of Environ-
nment al Biol ogy, Mizaffarnagar, PP 263-271.

21



