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The contamination of water resources by pesticides may affect 
nontarget aquatic organism including fish. Any change in the 
environment may affect reproductive physiology adversely as 
ovaries perform duel function of producing eggs and steroid 
hormones. The pesticides are known to cause various 
histopathological effects on the overy of fish (Cairns et al. 
1967; Kaput et al. 1978; Kulshrestha and Arora 1984; Mani and 
Saxena 1985; Singh and Sahai 1985; Sahai 1987). 

The present study is aimed to investigate comparative histo- 
pathological effects induced by sublethal doses of three 
pesticides of different categories, viz., carbamate compound 
carbofuran (Furadon 3G Railies India Ltd. Bombay); organochlorine 
compound endosulfan (Thiodan, 35 % EC, Bharat Pesticides 
Manufacturing Co., Delhi); an organophosphate compound methyl 
parathion (Paracid, 50% EC, Bharat Pesticides Manufacturing 
Co., Delhi) on the ovaries of a carp minnow Rasbora daniconius. 
The carp minnow was chosen for study for its easy availability, 
small size and tolerance to wide range of environmental factors. 

MATERIALS AND METHODS 

The live specimens of fish (5 • I cm in length and 6 • I gm 
in weight) were brought from local lakes and acclimatized for 
15 days under laboratory conditions. LC50 values were calculated 
using semilog paper and sublethal values were selected at I/5th 
of the LC50 values. Stat ic bioassay method (APHA 1985) was 
used for exposure to pesticides. The physico-chemical 
character ist ics of di luent water obtained from head tank used 
in aquaria were analysed after APHA (1985) (Table 1). The 
experiments were conducted in spawning season of the f ish from 
May to July. Groups of about 50 f ish were exposed to sublethal 
doses of 0.001 mg/L endosulfan, 0.1 mg/L carbofuran and 0.1 
mg/L methyl parathion for 75 days in rectangular glass aquaria; 
controls were kept without pesticides. Al l  specimens were 
fed on alternate days to avoid effect of starvation. The water 
and pesticide solutions were renewed dai ly.  Three 
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specimens from each treated and control group were sacrificed 
on days 5, 10, 15, 30, 45, 60, and 75 by severe blow on the head. 
Each k i l l ed  f i sh  was weighed, i t s  ovary dissected out, weighed 
and f ixed in a lcohol ic  Bouin's f l u i d .  

Table I. Physico-chemical characteristics of diluent water. 

Characteristic Range 

pH 7.4 - 7.6 
Temperature 22~ - 25oc 
Total Solids 14 - 17 mg/L 
Total Alkalinity 50 - 58 mg/L 
Total Hardness 62 - 70 mg/L 
Dissolved Oxygen 6 - 8 mg/L 

Serial microtomy sections were cut and stained by hematoxylin/ 
eosin and Mallory's triple stain. The percentage and size 
of the oocytes of different kinds were calculated by random 
selection of 300 to 400 oocytes from different regions of the 
ovary of each treated and control specimen by using an occular 
micrometer. Observations were made in three samples of each 
treated and control group to consider variations, if any. 
The average value was used for preparing histograms. 

Average GSI has been calculated in fishes by the following 
formula: 

GSI = Weight of the goand 
Weight of fish X 100 

The 't' test was applied to find statistical relation between 
treated and control groups. 

RESULTS AND DISCUSSION 

In control specimens the immature ovary contained oogonia and 
immature oocytes. The oogonia were small with large nucleus, 
single nucleolus, and clear cytoplasm while the immature oocytes 
were spherical with clear cytoplasm and large nucleus containing 
5 to 10 nucleoli. The maturing ovary contained maturing oocytes 
with undulated nuclear membranes, some nucleoli in the pockets 
of nuclear membrane and indistinct vitelline membrane. In 
mature ovary the extravesicular cytoplasm of mature oocytes 
contained yolk granules and cortical alveoli. 
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The exposure of fish to endosulfan, carbofuran, and methyl 
parathion produced several deleterious effects. The peritoneal 
lining was severely damaged on prolonged exposure to methyl 
parathion, but endosulfan and carbofuran exposure did not have 
any effect. The prolonged exposure to three pesticides produced 
necrosis and fibrosis in the connective tissue. Blood vessels 
were dialated. Methyl parathion produced maximum damage 
followed by carbofuran and endosulfan. The ovigerous lamellae 
were ruptured on pesticide exposure. Kulshrestha and Arora 
(1984) reported increase of fibrous layer of tunica albuginea 
and dilation of blood vessels. Harilal and Sahai (1986) also 
reported degeneration in ovigerous lamellae. 
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FIG. I:PERCENTAGE OF OOCYTES IN TREATED AND CONTROL 
SPECIMENS OF RASBORA DANICONIU~ 

Sublethal doses of all the three pesticides produced various 
effects on the oocytes of different types in the present study. 
The diameter of the oocytes decreased with progressive duration 
of the exposure as compared to controls. In 5 days exposure 
no significant change in diameter was observed in the immature 
occyte but subsequent exposure produced significant changes 
ranging from p~0.10 to p~O.O01. (Table 2). The percentage 
of immature oocytes increased while that of mature ones decreased 
(Fig. I) from 0 to 75 days. The cytoplasm of immature 
oocytes developed net-like structure on exposure to endosulfan 
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Table 2. Analysis 
the egg diameter 
daniconius. 

by 't' Test and standard deviation showing 
in control and treated ovaries of Rasbora 

Duration oocyte 
Exposure Maturity 

Days 

Egg diameter in micron 

Control Endosulfan Carbofuran Methyl Parathion 
0.001 mg/L 0.1 mg/L 0.1 mg/L 

5 Immature 88.75 
• 

I0 Immature 91.87 
• 

Maturing 183.75 
• 

15 Immature 96.5 
• 

Maturing 175.05 
• 

Mature 341.38 
• 

30 Immature 95.65 
• 

Maturing 164.4 
• 

Mature 402.73 
• 

45 Maturing 181.69 
• 

Mature 440.45 
• 

60 Maturing 190.32 
• 

Mature 522.74 
• 

60.60(-) 61.4(-) 68(I) 
• • • 

72.98(++++) 57.4(++++) 59.35(++++) 
• • • 

136.6(++++) 141.77(+++) 132.2(++++) 
• • • 

70.53(++++) 63.2(++++) 55.07(++++) 
• • • 

139.90(+++) 133.72(++*+~ 150.71(+++) 
• • • 

179.04(++++) 
• 

60.30(++++) 69.55(,,,,) 55.19(++++) 
• • • 

143.36(+) 133.34(++) 147.62(-) 
• • • 

252.63(++++) 251.12(I,,,) 
• • 

170.07(-) 167.35(-) 155.30(++) 
• • • 

301.49(++++) 265.20(, ,,) 263.82(,i,,) 
• • • 

173.87(++) 168.99(++) 
• • 

408.35(++++) 383.03(, ,) 441.32(,I,,) 
~I02.64 • • 

Superscript symbols indicate significance levels with respect 
to control. (+)p~0.10, (++)p~O.05, (+++)p~O.01 (++++)p>O.O01, 
(-) insignificant. Measurements for 75 days not taken due 
to gravid stage. 

745 



and methyl parathion while carbofuran did not produce this 
effect. The maturing oocytes underwent slight reduction in 
size and deformity in shapg in all treated groups. The yolk 
vesicles were damaged and interfollicular spaces increased. 

The exposure to endosulfan, carbofuran, and methyl parathion 
produced repture of oocyte walls, and disintegration of cortical 
alveoli and yolk globules with maximum damage in endosulfan. 

The GSI increased with Lime in all treated and control specimens. 
Reduction of GSI was observed on exposure to pesticides as 
compared to controls; maximum reduction was observed in methyl 
parathion, followed by endosulfan and carbofuran (Fig. 2). 
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FIG.2 : GONADOSOMATIC INDICES (G.~L) IN CONTROL AND 
TREATED SPECIMENS OF RASBORA DANICONIU~ 

Deleterious effects of pesticides have been reported in earlier 
studies such as delayed maturity (Crandall and Goodnight 1962), 
abortion in Gambusia (Boyd 1964), reduction in reproductive 
efficiency (Burdick et al. 1972) and decrease in the percentage 
of different stages of oocytes alongwith reduction in GSI 
(Kulshrestha and Arora 1984; Pandey and Shukla 1984; Singh 
and Sahai 1985). Notable features of the present study include 
severe damage to the peritoneal lining, vacuolation of cytoplasm 
in immature oocytes, damage to yolk vesicles in maturing oocytes 
and disintegration of cortial alveoli and yolk globules in 
mature oocytes. 
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