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Seminiferous tubule is surrounded by peritubular membrane 
(PTM) which serves as primary blood-testis barrier (Dym 
and Fawcett,1970). Hence, its structural and functional integrity 
are of greater significance. Analysis of testicular toxicity 
of various chemicals indicated that all the seminiferous tubules 
did not exhibit same or similar response to a chemical (Holier, 
1983; Chapin et al., 1985; Shemi et al., 1988). Hoffer (1983) 
described that upon administration of gossypol, less than 50~ 
tubules exhibit degeneration at different experimental durations. 

The spermatogenic cycle in rat is divided into 14 different 
stages of seminiferous epithelium (SE). The Sertoli cells are 
already shown to possess a variability of characteristics at 
different stages of SE (Parvinen, 1982). It has been suspected 
that PTM, associated with the tubules at different stages of 
SE, might demonstrate differential responses to a toxicant. 
This study investigated the action of mercuric chloride (MC) 
on the peritubular membrane at different stages of SE in rats. 

MATERIALS AND METHODS 

30 male albino rats (Wistar, 250-+I0g), maintained in standard 
laboratory conditions were divided into two groups. Single 
i.p. dose of HgCI~ (lmg/kg; 5~ of LD~n value) was given to the 
animals of group ~II (n=18). Control ~ts group I (n--12) were 
given distilled water. Animals were sacrificed on 1,3,5,8 and 12 
days post exposure. This duration was selected because one 
cycle of SE in rat takes around 12 days. 

On each of the experimental duration , 2 rats from control 
group and 3 rats from treated group were sacrificed by cervical 
dislocation. Testes were cleanly dissected out and fixed in 
Bouin~s fluid, 5 ~m paraffin sections were stained with hemat- 
oxylln and eosin. The stages of SE and various spermatogenic 

cell types were identified. The status of seminiferous perltub- 
ular membrane (PTM), intactness of germinal epithelium and 
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e x t e n t  of  t u b u l a r  d e g e n e r a t i o n  w e r e  a n a l y z e d  a t  a l l  t h e  s t a g e s  
of  SE.  In  e a c h  c a s e ,  5 t u b u l e s  a t  e a c h  s t a g e  w e r e  a n a l y z e d .  
T h i s  d a t a  was  c o m p a r e d  w i t h  h i s t o p a t h o l o g i c a l  o b s e r v a t i o n s .  

RESULTS AND DISCUSSION 

The  s t a t u s  of PTM was  o b s e r v e d  i n  t e r m s  of  l o o s e n i n g  o r  d e t a c -  
h m e n t  f r o m  t h e  g e r m i n a l  e p i t h e l i u m ( T a b l e - I ) .  On d a y  1, p a r t i a l  
l o o s e n i n g  of PTM was  o b s e r v e d  a t  s t a g e s  VIII  a n d  IX w h i l e  
p e r i t u b u l a r  d e t a c h m e n t  was  o b s e r v e d  a t  s t a g e s  X - X I I .  A r o u n d  
50~ of t h e  PTM a r e a  was  d e t a c h e d  f r o m  g e r m i n a l  e p i t h e l i u m  
a t  s t a g e s  I X - X I I  on d a y  3.  T h e  t u b u l e s  a t  s t a g e s  V I I - V I I I  w e r e  
l e s s  a f f e c t e d .  On d a y  5, t h e  PrM i n t a c t n e s s  was  r e g a i n e d  a n d  
o n l y  f ew t u b u l e s  a t  s t a g e s  IX-XII  s h o w e d  PTM d e t a c h m e n t  on 
d a y s  8 a n d  12 ( T a b l e - I ) .  T u b u l e s  a t  s t a g e s  I - V I  w e r e  n o r m a l .  

T a b l e  1. N u m b e r  of  t u b u l e s  s h o w i n g  s t a t u s  of  p e r i t u b u l a r  
m e m b r a n e .  

Duration PTM STAGES OF SE 
D e t a c h m e n t  I - V I  V I I -  IX-  XII I  - 

A r e a  VIII  XII XIV 

Day 1 /~ 50 - - 15 - 
> 5O . . . .  

Day 3 ~ 50 - 8 12 10 
:> 50 - - 8 - 

Day 5 ~ 50 - 5 7 2 
50 - - 6 - 

Day 8 ~ 50 - - 5 - 
50 - - 2 - 

Day 12 ~ 50 - - 3 - 
5 0  - - 1 - 

5 T u b u l e s  w e r e  a n a l y s e d  a t  e a c h  s t a g e  of  SE. 
T o t a l  T u b u l e s  : I - V I = 3 0 ;  V I I - V I I I = 1 0 ;  IX-XI I=20 ;  a n d  XI I I -XIV=10 .  

The  c o n t r o l  t e s t i s  s h o w e d  n o r m a l  h i s t o a r c h i t e c t u r e ,  i n t a c t  PTM 
a n d  a p p r o p r i a t e  c e l l u l a r  a s s o c i a t i o n s  ( F i g . l ) .  On d a y  1 , a l t h o u g h  
t h e  PTM was  d e t a c h e d ,  t h e  t u b u l e s  a t  s t a g e s  IX-XIV e x h i b i t e d  
n o r m a l  g e r m i n a l  e p i t h e l i u m  ( F i g . 2 ) .  On d a y  3, d e t a c h m e n t  
of m a t u r e  g e r m  c e l l s  f r o m  t h e  b a s a l  c o m p a r t m e n t  w a s  o b s e r v e d  
a t  s t a g e s  V I I I - X I I .  T h i s  was  m o r e  p r o m i n e n t  on d a y  5 w h e r e  
t h e  r o u n d  a n d  e l o n g a t e d  s p e r m a t i d s  w e r e  d e t a c h e d  f r o m  t h e  
g e r m i n a l  e p i t h e l i u m  a t  s t a ~ e s  VII a n d  VII I  ( F i g . 3 ) .  A n a l y s i s  
o f  ge rm l a y e r  d e t a c h m e n t  p a t t e r n  s h o w e d  t h a t  t y p i c a l  s e p a r a t i o n  
of  a d l u m i n a l  f r o m  b a s a l  c o m p a r t m e n t  w a s  o b s e r v e d  m a i n l y ,  on 
d a y s  5 : a n d  8 a t  s t a g e s  IX-XI I~  w h i l e  d e t a c h m e n t  of  s p e r m a t i d s  
was  o b s e r v e d  a t  s t a g e s  VII  a n d  VI I I .  V a c u o l a t i o n  of  s p e r m a t i d s  
was  a l s o  o b s e r v e d  a t  s t a g e s  V I I - I X .  L a t e  e l o n g a t i n g  o r  e l o n g a t e d  
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Figure I. A tubule from control testis X 62. 
Figure 2. PTM detachment (A) after MC treatment X 125. 

spermatids were unaltered. Many tubules at IX-XIV regained 
normalcy over a period of 12 days. 

Present observations showed that tubules at stages I-VI were 
not affected by MC. These tubules constitute around 40% of 
the total tubules (Amann, 1986). Among the tubules at stages 
VII-VIII and XIII-XIV some of the tubules appeared normal. 
As a whole, these tubules constitute around 40% of the total 
tubules. The tubules at stages IX-XII were affected the most. 
These constitute around 20% of the total tubules. In present 
studies a total of about 30% of the tubules were damaged. 
Earlier studies with MC showed that a particular spermatogenlc 
c e l l  t y p e  was  a f f e c t e d  d i f f e r e n t i a l l y  a t  v a r i o u s  s t a g e s  of  SE 
( V a c h h r a j a n i ,  ] 9 8 9 ) .  S t u d i e s  w i t h  v a r i o u s  c h e m i c a l s  s h o w e d  
" f o c a l  d e g e n e r a t i o n "  i n  t h e  t e s t i s  ( B a c c e t t i e t  a l . ,  1986; 
Shemi  e t  a l . ,  1987) .  The  p l a u s i b l e  c a u s e s  f o r  such  d i f f e r e n c e s  
were not expressed. However, in present studies, we suspect 
that the differential susceptibility of PTM at different stages 
of SE may be the reason for variability of MC action. 

Within the tubules, separation of germinal epithelium exhibited 
interesting patterns at different stages. Mercury can accumulate 

F i g u r e  3. S e p a r a t i o n  of  ge rm l a y e r s  a f t e r  MC t r e a t m e n t  X 250. 
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in the  adluminal  compartment of the  tubu les .  However ,  i t  could 
not d i smant le  the  S e r t o l i - S e r t o l i - j u n c t i o n a l  complexes  o r  spe rma-  
togenic c e l l - S e r t o l i  complexes  at s tages  I-VI.  Hence t he  e p i t h e l -  
ium remained i n t a c t .  While, d e p o s i t e d  mercu ry  could d i s t o r t  
the  c r y p t  regions  of Ser to l i  ce l l s  at s tages  VII-VIII.  These  
a re  t h e  s i t e s  of micro tubules  in t he  Ser to l i  ce l l s  beneath  t h e  
elongated s p e r m a t i d s ( B o e k e l h e i d e  et  a l . ,  1989), and mercu ry  
is  a micro tubule  d i s r u p t i n g  agent (Vogel e t  a l . ,  1985)o Thus,  
only s pe rma t i d s  were s e p a r a t e d  from Ser to l i  c e l l s .  I t  appea r s  
tha t  e i t h e r  t h e  depos i t ion  of mercury  was l ess  to  a f fec t  t he  
junct ional  complexes  or  t h e s e  complexes  were s t i l l  r e s i s t a n t  
to d e p o s i t e d  MC. 
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