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The p e s t i c i d e  c h l o r d e c o n e  (commerc ia l  name, kepone  ; 
d e c a c h l o r o - o c t a h y d r o - l ,  3, 4 -metheno  2H-cyc lobu t a  p e n t a l e n - 2 - o n e ;  
CD) is  e x t e n s i v e l y  used in con t ro l l ing  a g r i c u l t u r a l  p e s t s .  I t  
causes  a r r e s t  of spe rm matura t ion  (Anderson et a l .  1976) and 
b lock ing  of r e p r o d u c t i v e  funct ion (Guzelian 1982) as well  as a 
v a r i e t y  of ' e s t r o g e n - l i k e '  e f fec t s  on the  female  r e p r o d u c t i v e  
sys tem in many b i r d s  and mammals (E roschenko  and P a l m i t e r  
1980; E roschenko  and Becke t  1984; E roschenko  and Osman 
1986). 

No informat ion  is  a v a i l a b l e  r e g a r d i n g  h i s t o l o g i c a l  impac t  of CD 
on f i sh  gonads .  The p r e s e n t  s t u d y  dea l s  wi th  the  h i s t o l o g i c a l  
changes in the  gonads of a f r e s h w a t e r  c a t f i s h  H. f o s s i l i s  
induced  b y  CD on acute ,  s u b - a c u t e  and s u b - l e t h a l  
concen t ra t ions  at d i f f e r e n t  t ime i n t e r v a l s .  

MATERIALS AND METHODS 

The f i s h ,  H. f o s s i l i s  ( length  15.50+1.75 cm) were  c o l l e c t e d  
l o c a l l y  from a f r e s h w a t e r  l ake  and a c c l i m a t i z e d  for  15 d under  
l a b o r a t o r y  cond i t ions  at ambient  t e m p e r a t u r e  (20-22~ and 
na tu ra l  p h o t o p e r i o d .  (11-12 h r ) .  They were fed  d a i l y  wi th  
f lour  p e l l e t s  and ground d r i e d  s h r i m p  ; each p e s t i c i d e  
concen t ra t ion  as well  as the  wate r  of the  f i s h  were  renewed  
d a i l y .  Food was w i t h h e l d  24 h r  be fo re  the  e x p e r i m e n t s .  The 
p h y s i c o - c h e m i c a l  p r o p e r t i e s  of the  t ap  wate r  used  were :  pH 
7 . 1 - 7 . 3 ,  DO^ 7 . 7 - 7 . 9  mg/L,  CO~ 4 . 4 - 4 . 7  mg/L,  a l k a l i n i t y  125- 
128 mg/L aLs CaCOq, h a r d n e s s  z 140-145 mg/L as CaCO 3 and 
c h l o r i d e  7 . 7 - 8 . 2  mMTL. 

A s t a t i c  acute  t o x i c i t y  b i o a s s a y  (APHA et al. 198l) has  been 
performed to determine the 96-hr LC50 value (Litchfied and 
Wilcoxon, 1949) of CD; This value for the catfish has been 
found to be 0.24 mg CD/L (Srivastava and Srivastava 1987). A 
stock solution of CD (Img/mL) was prepared in acetone. For 
the study of the effect of the CD on histology of gonads, 
groups of 20-25 fish (5 fish/15-L glass jar) were exposed to 
acute 0.048 mg CD/L (li5th of the 96-hr LC50 value), each of 
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s u b - a c u t e  0,024,  0.012 mg CD/L ( ] / 1 0 t h  and 1/20th  of 9 6 - h r  
LC50 va lue )  and s u b - l e t h a l  0.008 mg CD/L ( l / 3 0 t h  of 9 6 - h r  
LC50 va lue )  concen t r a t ions  fo r  9 6 - h r ,  s h o r t  (10-20 d) and long 
(30-60 d) t e rm .  P a r a l l e l  g roups  of  each  con t ro l  5 f i s h ,  kep t  
in t ap  wa te r  and r e c e i v i n g  equal  a l iquo t s  of  acetone as t he  
t r e a t e d  f i s h  were  s am p led  at s p e c i f i e d  t ime i n t e r v a l s  fo r  
compar i son  wi th  the  e x p o s e d  f i s h .  Mor t a l i t y  d id  not exceed  
10% in any case .  

Autopsy  was p e r f o r m e d  at t he  end of t he  e x p e r i m e n t s .  F i sh  of 
bo th  t he  g roups  were  a n e s t h e t i z e d  wi th  MS (Tr ica ine  
m a t h a n e s o l f o n a t e ) .  The i r  gonads were  e x t i r p a t e d  and f i x e d  in 
aqueous Bou in ' s  f l u id .  Sect ions were  cut  at 4-6 }am a f t e r  
rou t ine  p a r a f f i n  method and s t a ined  wi th  h e m a t o x y l i n / e o s i n .  

RESULTS AND DISCUSSION 

The gonads were  taken  out dur ing  the  p re spawning  p e r i o d .  
Tes tes  were  in a d v a n c e d  s tages  of s p e r m a t o g e n e s i s  ( F i g . l )  and 
o v a r i e s  were  c h a r a c t e r i z e d  b y  oocy t e s  in v a r i o u s  s tages  of 
deve lopment  (F ig .  5).  

E x t e n s i v e  damage in the  t e s t e s  was caused  on e x p o s u r e  of 
f i s h ,  bo th  acute  as wel l  as s h o r t  and long term s u b - a c u t e  to 
CD (Fig .  2 , 4 ) .  Seminiferous tubu les  showed  f l a t t e n e d ,  r e d u c e d  
and at p l a c e s ,  d e g e n e r a t e d  and desquammated  germinal  
ep i the l ium and th in  i n t e r t u b u l a r  connec t ive  t i s s u e .  Spe rma t ids  
and spe rms  showed  c y t o l y s i s .  The i n t e r s t i t i a l  t i s sue  showed  
a t r o p h i e d  and v a c u o l i z e d  Leyd ig  c e l l s .  Leucocy te  i n f i l t r a t i o n  
was o b s e r v e d  in v a r i o u s  p a r t s  of t he  t e s t e s .  The s u b - l e t h a l  
concen t ra t ion  of 0.008 mg CD/L f a i l e d  to e l i c i t  any m a r k e d  
change in the  t e s t e s  from 10-60 d.  Apparen t  a l t e r a t i o n  took  
p lace  in the  o v a r y  dur ing  long te rm h i g h e r  s u b - a c u t e  (0.024 
mg CD/L) e x p o s u r e .  There  was s ign i f i can t  r educ t ion  in the  
d i ame te r  of  oocy t e s  of s tages  I, I I  and I I I .  Prominent  
i n t e r f o l l i c u l a r  spaces  were  o b s e r v e d  in t he  o v a r y  which  
p r o b a b l y  fo rmed due to s h r i n k a g e  of the  o o c y t e s .  A l a rge  
number  of a t r e t i c  f o l l i c l e s  were  a l so  o b s e r v e d  (F ig .  6) .  The 
ova r i an  h i s t o l o g y  was not a f f e c t e d  dur ing  e i t h e r  the  acute or  
s u b - l e t h a l  concen t ra t ions  at s h o r t  and long te rms  e x p o s u r e s  to 
CD. 

No informat ion  is  a v a i l a b l e  on the  d e l e t e r i o u s  e f fec t s  of CD on 
t he  t e s t i c u l a r  a r c h i t e c t u r e  o r  on t he  s t e r o i d - s e c r e t i n g  c e l l u l a r  
s i t e  in t e l e o s t  f i s h .  The o b s e r v a t i o n s  p e r t a i n i n g  to the  impac t  
of CD in tox i ca t i on  on the  t e s t i s  of H. f o s s i l i s  in t he  p r e s e n t  
s t u d y  a re  s i m i l a r  to t h o s e  r e s u l t i n g  a f t e r  CD a d m i n i s t r a t i o n  to 
b i r d s  and mammals( Gazelian 1982). CD has  been shown to 
promote  e s t r o g e n i c  a c t i v i t y  in animals  (E roschenko  and Pa lmi t e r  
1980). E r o s c h e n k o  and Wilson (1974) r e p o r t e d  t h a t  t he  t e s t e s  
from matur ing and fu l l y  grown CD fed quai l  were  s e v e r e l y  
a f f e c t e d .  Genera l ly ,  t h e r e  was a r educ t ion  of the  germinal  
ep i t he l i um t h i c k n e s s  and number  of t h e  spe rma tozoa .  In 
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Figure I. Testis of control catfish showing intense 
spermatogenic activity (arrowhead) and interstitial 
Leydig ce]is (arrow) H/E x 400. 

Figure  2. T e s t i s  of c a t f i s h  e x p o s e d  f o r  9 6 - h r  to acu te  l e v e l  
(0 .04 mg CD/L) showing  f l a t t e n e d  ge rmina l  e p i t h e l i u m  
( a r r o w h e a d ) ,  s p e r m a t e l e o s i s  in t h e  lobules; n e c r o s i s  
and v a c u o l a t i o n  in i n t e r s t i t i a l  L e y d i g  c e l l s  ( a r r o w ) .  
H/E x 400. 

Figure 3. Testis of catfish exposed for short-term (20 d) to 
sub-acute level (0.024 mg CD/L) showing flattened 
germinal epithelium (arrowhead) and necrotic 
interstitial Leydig cells (arrow). H/E x 400. 

Figure 4. Testis of catfish exposed for long-term (60 d) to 
sub-acute level (0.012 mg CD/L) showing damaged 
germinal epithelium ; necrosis (arrowhead) 
spermatoleosis and clumping of germ cells in the 
tubules (arrow). H/E x 900. 
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Figure 5. Ovary of control  ca t f i sh  showing var ious  stages ( I -  
I l l )  of oocyte .  H/E x 40. 

Figure 6. Ovary of ca t f i sh  exposed  for  long-term (60 d) to 
sub-acute  l eve l  (0.024 mg CD/L) showing a t r e t i c  
fo l l i c les  (a r rowhead)  and marked i n t e r fo l l i cu l a r  
spaces ( a r row) .  HIE x 40. 

addi t ion ,  the  seminiferous tubules from tes tes  of CD fed b i r d s  
contained desquammated and abnormal ce l lu la r  elements.  Thus, 
pa r t  of the  de t r imenta l  effect  of CD on the  h is to logy of the  
tes tes  of the  ca t f i sh  could be due to i ts  es t rogenic  act ion.  It 
has been shown tha t  estrogen and e s t r ad io l  benzoate reduced  
tes tes  s ize ,  d e p r e s s e d  spermatogenesis  and p a r t i a l l y  i nh ib i t ed  
gonadal growth in avian species  (Lofts  and Murton 1973). 

Marked degenera t ive  changes in the  o v a r y  of the  ca t f i sh  were 
o b s e r v e d  during the  shor t  and long-term exposure  to CD. These 
changes included prominent i n t e r - f o l l i c u l a r  spaces ,  r educed  
growth of oocytes  and appearance  of a t r e t i c  fo l l i c l e s .  Singh 
and Singh (1980) r e p o r t e d  tha t  c y t h i o n / h e x a d r i n  (pes t i c ide )  
a r r e s t e d  the  ovar ian a c t i v i t y  in ca t f i sh  H. f o s s i l i s .  The 
mechanism whereby  CD a r r e s t s  gonadal a c t i v i t y  in H. foss i l i s  
may be a t t r i b u t e d  to impai red  nucleic acid (RNA and DNA) 
syn thes i s  (Saxena et al .  1986). CD ingestion by sexua l ly  
immature quail  produced estrogen l ike  ef fec ts  and inc reased  
r e p r o d u c t i v e  t r a c t  maturat ion,  cy tod i f f e r en t i a t i on ,  c i l i a t ion ,  
tubular  gland formation and s e c r e t a r y  a c t i v i t i e s  in cer ta in  ce l ls  
comprising the  magnum and she l l  gland regions of the  oviduct  
(Eroschenko and Hackman 1981; Eroschenko and Becker 1984). 
CD has also been shown to a l t e r  r e p r o d u c t i v e  capac i t ies  of 
both male and female ra t s  (Desaiah 1984) and i t  has been 
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shown to be  po ten t  m i t o c h o n d r i a l  po i son  in b o t h  mammal ian  and 
p i s c i n e  t i s s u e s  w h e r e  i t  i n h i b i t s  c e l l u l a r  e n e r g y  p r o d u c t i o n  and 
i n t e r f e r e s  wi th  t o x i c  t r a n s p o r t  a c r o s s  m e m b e r a n e  (Desa iah  
]982) .  T h e r e f o r e ,  rn i tochondr ia l  damage may a l so  e x p l a i n  t h e  
o v a r i a n  i m p a i r m e n t s  r e p o r t e d  in H. f o s s i l i s  in t h i s  s t u d y  a f t e r  
CD e x p o s u r e .  
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