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The pr,esence of insec t ic ides  in the environment,  due to 
ex tens ive  use in agricuttur,e and t h e i r  low degradation capac i t y ,  
are of potent iat  tox ico tog ica t  concer,n for  f i sh  (P icker ing  et 
a i .  1962; Jackson 1960). Insec t ic ides  have been round to be 
h igh ty  t ox i c  not onty to f i s h ,  but also to or,ganisms which 
const i tute the food of f ish  (Anderson 1960). Cat f ish ,  
par,t icutar,ty the • ir ,breathing species,  are a t t rac t ing  at tent ion 
of the p isc icu l tu r , i s ts  owing to t h e i r  high product ion poten- 
t i a t  from paddy f i e tds  and stagnant shai low ponds (Dehadr,ai 
and Mukhapadhayay 1979). Hence, i t  is  necessar,y to study 
the immediate and chronicef fects  of insec t ic ides  on the f i s h ,  
which for,m a part of human d ie t .  Atthough var,ious invest igator,s 
ovserved the ef fects of d i f fe ren t  insec t ic ides  on sur,v ivat  and 
gr,owth r,ate of f i sh  (Wi ld ish et a i .  1971 ; Jackson 1976) but 
untoward ef fects of insec t ic ides  on gonads bave not yet been 
studied pr ,oper ly .  

In our" ear,tier, study we have shown that  quinaiphos,  a w ide ty  
used insec t i c ide  of or,ganophosphor,us group in the f i e td  of 
agr icu t tu re ,  has i n h i b i t o r y  ef fects on the stero idogenic status 
of testes in rats (Ray et a i .  1988). Keeping t h i s  in v iew ,  
an ex per,iment has been conducted with the insec t i c ide  
quinalphos to study the ef fects on ster,oidogenic a c t i v i t y  of 
restes of a dietar,y ca t f i sh ,  Magur, (Clar ' ias batr,achus). 

NIATERIALS AND METHODS 

Matur,e male f i sh  weighing between 95-100 g were obtained 
fr'om focal mar,ket and they wer,e acc l imat ized to tabor,ator,y 
condit ions for` 10 d in gtass aquar ia containing su f f i c ien t  ptain 
potable water, (p l i  ? .54) .  The water was changed d a i l y  and 
f ish  wer,e fed t u b i f e x .  For` the deter,mination of the 96 -h r  LC50 

vatue for` quinatphos, a batch of s ix teen acct imat ized f i sh  
wer,e exposed to each dose. The dosages chosen wer,e 0.25, 
0.?5, 1.25, 1.75, 2.50 mg/L. Pr,eliminar,y exper,iments ind icated 
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that  the LC50 " dose was between 0.75 and 1.75 mg/L. The 
resu l ts  are glven in terms of commercial formulat ion of 
insec t i c ide  and not in terms of ac t i ve  ingredients  of pure 
insec t i c ide  because onty commerciat preparat ions are used in 
ag r i cu l tu re .  The insec t i c ide  quinalphos;  0, 0 - d i e t h y l - 0 - q u i n o x a -  
t i n y t  (2 ) - th ionophosphate ,  was purchased from Sandoz ( Ind ia)  
L im i ted ,  Bombay. Sixteen taborator  y accl imat ized f ish  were 
taken at a t ime in each exper imentat  set.  Half  of them w e r e  
exposed to a sub le tha l  dose (0.025 mg/L) for  15 d Remaining 
hat f  were kept in saine water,  serv ing as cont ro l ,  under 
s im i ta r  environmental  and d ie ta ry  condit ion as that  of the 
t reated ones. At the day of sac r i f i ce  the testes of each f ish  
were dissected out, t r immed and weighed. The exper iments 
were repeated for  f i v e  t imes.  

Right tes t i s  of each f i sh  was used for  the est imat ion of chotes- 
te ro l  content and the study of two s ter iod  biogenic enzymes, 
3 p  - h y d r o x y s t e r o i d  dehydrogenase (HSD), 17 ~ -HSD a c t i v i t y  
were measured by op t i ca l  measurement (absorbance at 340 nm) 
of the rate reduct ion of p y r i d i n e ,  nucleot ides (NAD or NADP) 
according to the method of Tatalay (1962) and Jarabak (1969). 
The assay system contained sodium pyrophosphate bu f fe r ,  
bovine serum atbumin and s te ro id  (dehydroepiandrosterone or 
testosterone) .  A l t  chemicats were purchased from Sigma 
Chemicals,  St. Louis, Missour i ,  U.S.A. ;  except the s te ro id  
(Organon Ind�98 L im i ted ,  I nd ia ) .  Dupl icate samples and blanks 
(wi thout  s te ro id )  were run wi th each t issue.  One unit of 
enzyme a c t i v i t y  is the amount which causes a change in absorb-  
ance of 0.001 per min using e i t he r  of the s te ro id  as subst rate.  
Tes t icu la r  protein was measured by the method of Lowry et 
al (1951). The enzyme a c t i v i t y  was expressed in uni t /mg 
prote in .  The cholesterot  content of tes t i s  was est imated by 
the fo l towing method of Sperry and Webb (1950). 

The le f t  test is of each f ish  was f i xed  in Bouin ' s f tu id  
immedia te ly  a f te r  weighed. Paraf f in  sections (5 Hm th i ck )  were 
taken from the mid port ion and stained with per iod ic  acid 
Sch i f f  (PAS) - haematox y l i n .  Seminiferous tubu lar  diameter 
was measured by occular micrometer from the h is to log ica l  
p repara t ion .  

The s t a t i s t i c a l  ana lys is  was performed by using an ana lys is  
of var iance (ANOVA) fo l towed by mu l t i p le  comparison by the 
two - ta i l ed  ' t ' - t e s t .  

RESULTS AND DISCUSSION 

Results of t h i s  inves t iga t ion  are summarized in Table 1. The 
frequent changes of f resh solut ion of quinatphos in the 
aquarium s i gn i f i can t l y  decreased the steroidogenic enzymes 
a c t i v i t y  of testes in C lar ias  batrachus.  I t  bas tong been known 
that  3~. -HSD and 1 ~  -HSD are the twe p r i nc ipa l  enzymes 
which are d i r e c t l y  retated wi th t es t i cu la r  steroidogenesis 
(Deane et a i .  1962; B a i l l i e  et a l .  1966) and decrease in a c t i v i t y  
of t h i s  enzymes a f te r  quinalphos treatment may suggest an 

872 



T
a

b
te

 
1.

 
E

ff
e

c
t 

o
f 

Q
u

in
a

lp
h

o
s

 
(0

.0
2

5
/L

) 
on

 
te

s
ti

c
u

ta
r 

w
e

ig
h

t,
 

s
e

m
in

if
e

ro
u

s
 

tu
b

u
Ia

r 
d

ia
m

e
te

r,
 

s
te

ro
id

o
g

e
n

ic
 

e
n

zy
m

e
 

a
c

ti
v

it
y

, 
a

n
d

 
c

h
o

le
s

te
ro

l 
co

n
te

n
t 

in
 

C
la

ri
a

s
 

b
a

tr
a

c
h

u
s

. 
M

ea
n 

• 
S

E
; 

n 
= 

8
. 

o
o

 

G
ro

u
p

s 
T

re
a

tm
e

n
t 

T
e

st
e

s 
S
e
m
i
n
i
f
e
r
o
u
s
 

B
io

c
h

e
m

ic
a

i 
a

c
ti

v
it

y
 

T
e

s
ti

c
u

la
r 

w
e

ig
h

t 
tu

b
u

la
r 

o
f 

s
te

ro
id

o
g

e
n

ic
 

c
h

o
le

s
te

ro
i 

m
g

/1
0

0
g

 
d

ia
m

e
te

r 
e

n
zy

m
e

s 
co

n
te

n
t 

Q
Jm

) 
(u

n
it

/m
g

 
p

ro
te

in
 

) 
(m

g
/g

 
ti

s
s

u
e

) 
3

~
 

-H
S

D
 

17
# 

-H
S

D
 

I 
C
o
n
t
r
o
l
 

: 
4

0
.9

5
 

1
8

9
.1

7
 

5
.6

6
 

3
.6

2
 

2
.0

0
 

• 
• 

• 
• 

• 

II
 

Q
u

in
a

tp
h

o
s 

: 
4

0
.1

4
 '~

 
9

6
.3

7
 "~

�87
 

4
.0

5
* 

2.
49

::
' 

3
.2

0
 y 

-+
0.

59
 

+
6

.3
5

 
• 

+
0

.0
3

 
+

0.
01

 

'~
 
pz
..
 0
.
0
0
1
 

(
w
h
e
n
 

c
o
m
p
a
r
e
d
 

w
�9
 

c
o
r
r
e
s
p
o
n
d
i
n
g
 

c
o
n
t
r
o
t
 

g
r
o
u
p
.
)
 



Figure 1. 

Figure 2.  

Testis from a control  f ish showing normal pattern 
of tes t i cu la r  t issue.  PAS-',�9 stain (X250). 

Testis from a f ish  t reated with quinaiphos (0.025 
mg / l ) ,  showing degeneration and shr inkage of 
scmini ferous tubules.  PAS-haematox y l i n  (X 250). 

i n h i b i t i o n  of t es t i cu la r  steroidogenesis in C iar ias  batrachus. 
This observat ion is also in agreement with the previous 
f indings in d i f fe ren t  f ish  a f te r  exposure to po lyc lo r ina ted  
b ipheny l  and fen i t ro th ion  (Freeman and I d l e r  1975~ Kapur et 
a l . .  1978). Tes t icu la r  chotesterol  is known as a precursor 
of s te ro id  b iosynthes is  (Ryan and Short 1966). An increase 
in cho les tero l  content in quinaiphos t reated testes ind icates 
i l s  accumulation, probabty  due to i nh i b i t i on  of steroidogenic 
enzyme a c t i v i t i e s  as wel l  as androgen production (Deb et a i .  
1977). Moreover,  Signi f icant  decrease in the weights o f  testes,  
de9enerat ive changes in seminiferous ep i the l ium and shr[nka9e 
of semini ferous ep i thet ium and shr inkage of semini ferous tubular  
diameter (Figures 1 and 2) fu r the r  conf irms the poss ib le  
d im in i t i on  of tes t i cu la r  steroido9enesis and androgen product ion.  

Therefore~ from the above facts ,  i t  can be concluded that 
quinalphos supressed the test icuzar functions in Clar ias 
batrachus,  which may be due to the i nh ib i t i on  of s tero idogenic 
enzymes a c t i v i t y .  
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