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Wlth the i n c r e a s e d  r e l e a s e  o f  numerous chemlca l  sub- 
s tances  l n t o  the b i osphe re ,  c a r e f u l  assessment o f  h e a l t h  
e f f e c t s  o f  p o l l u t e d  env i ronment  must be made f o r  maln-  
t a l n l n  9 and enhanc ing the q u a l l t y  o f  human 11re on t h l s  
e a r t h .  5 1 g n l f l c a n t  number o f  mal fo rmed c h l l d r e n  a r e  born 
each year  (Hoar 1986). S i x t y - f i v e  to 70% o f  a l l  b l r t h  
d e f e c t s  have an unknown e t i o l o g y .  More than o n e - t h i r d  
o f  e a r l y  human c o n c e p t i o n  and upto  75% o f  r e c o g n l s e d  
p regnanc ies  are t e r m i n a t e d  by spontaneous a b o r t l o n  
(Cleg9 et  a l  1986). The e x t e n t  o f  the e f f e c t  o f  e n v i r o n -  
menta l  p o l l u t i o n  on human r e p r o d u c t i v e  per fo rmance  l s  
f o r  the most p a r t  unknown. Of the a p p r o x i m a t e l y  f l v e  
m1111on chemica l s  i n  e x i s t e n c e ,  humans cou ld  be exposed 
to a s u f f i c i e n t  q u a n t l t y  o f  an e s t i m a t e d  55000 f o r  
t o x l c l t y  to be o f  p o t e n t i a l  p rob lem ( N a t i o n a l  Academy 
o f  5c lence  7984). Methods t ha t  do not  r e q u l r e  au topsy  
or  s u r g e r y  such as semen a n a l y s l s  would be a t t r a c t i v e  
f o r  assess ing  the e f f e c t  o f  e n v i r o n m e n t a l  t o x i c o l o g y  
on q u a l l t y  o f  human 11re.  The re fo re ,  the p resen t  s tudy  
was conduc ted  to observe the e f f e c t s  o f  h e a v l l y  p o l l u t e d  
env i ronment  o f  i n d u s t r i a l  a r e a  o f  Ludhlana and r e l a t i -  
ve l y  c l ean ,  p o l l u t i o n  f ree  env i ronment  o f  Chandlgarh 
on the human semen q u a l l t y .  I t  was b e l l e v e d  t h a t  the 
f u n c t l o n  o f  the male r e p r o d u c t i v e  system may o f t e n  be 
the most s e n s i t i v e  to t o x l c  e f f e c t s .  

HATERIALS AND HETHODS 

A l l  semen donors (age 55-45 y e a r s )  were h e a l t h y  c l i n i -  
c a l l y .  They had come f o r  vasectomy o p e r a t i o n  to va r l ous  
h o s p i t a l s .  They had normal t e s t e s  and g e n e t a l l a  as 
examlned by a g y n a e c o l o g l s t .  S u b j e c t s  were i n s t r u c t e d  
to a b s t a l n  f r om e j a c u l a t i n g  f o r  two days p r i o r  to each 
d o n a t i o n .  5 u b j e c t s  were o f  m ldd le  income group.  Only 
non-smokers and non-drug  a d d l c t e d  persons were s o r t e d  

5end r e p r i n t  r eques t s  to Dr 5 a r b j i t  Kaur at  the above 
address.  
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o u t .  Twenty semen dono rs  were t hose  who were w o r k i n g  and 
r e s l d l n 9  i n  h e a v l l y  p o l l u t e d  i n d u s t r i a l  a r e a  os Ludh lana  
c l t y ,  P u n j a b ,  I n d l a  f o r  a mlnlmum o f  a t l e a s t  one y e a r .  
F o r t y  semen d o n o r s  (one y e a r s  c o n t i n u o u s  s t a y )  were f rom 
C h a n d l g a r h ,  P u n j a b ,  I n d l a  wh lch  does no t  have p o l l u t i o n  
c r e a t l n g  l n d u s t r y  i n  the  c l t y .  5pe rma tozoa  w e r e  f l x e d  by 
a d d l n g  a few d rops  o f  semen on to  a s m a l l  amount o f  
b u f f e r e d  s a l l n e  s o l u t l o n  f o r  8 h r s .  A d rop  o f  t h l s  f o r m o l  
s a l l n e  s o l u t l o n  f l x e d  semen was p l a c e d  on a m i c r o s c o p e  
s11de unde r  a c o v e r  g l a s s .  Acrosome m o r p h o l o g y  was 
e v a l u a t e d  w l t h  p h a s e - c o n t r a s t  m i c r o s c o p e  and was c a t e -  
g o r l s e d  l n t o  no rma l  acrosome and damaged ac rosome.  
F r u c t o s e  and c i t r i c  a c l d  were e s t i m a t e d  i n  the  semen 
samples  a c c o r d i n g  to  the  methods  o f  Mann ( 1 9 6 4 )  and Mann 
and Lu twak-Mann  ( 1 9 7 6 ) .  S t u d e n t ' s  ' t '  t e s t  was emp loyed  
f o r  a n a l y s i s .  

RESULT5 AND DI5CU5510N 

The ave rage  (•  no rma l  acrosomes were 95~ • 2 . 0 g  i n  
semen f rom the  semen dono rs  o f  c l t y  C h a n d l g a r h .  I n  the  
semen o f  p e r s o n s  r e s l d l n g  c o n t i n u a l l y  f o r  one y e a r  i n  
the  h e a v l l y  p o l l u t e d  i n d u s t r i a l  a rea  os L u d h l a n a  the  
ave rage  p e r c e n t a g e  os no rma l  ac rosomes was 70~ �9 5~. 
The f r u c t o s e  c o n c e n t r a t i o n  was s i g n i f i c a n t l y  h i g h e r  
(P 0 . 0 5 )  i n  the  semen o f  men f rom p o l l u t e d  i n d u s t r i a l  
a rea  o f  L u d h l a n a  than  i n  the  semen os men f rom c l t y  
C h a n d l g a r h  ( T a b l e  1),  whereas c l t r i c  a c l d  was s i g n i f i -  
c a n t l y  l o w e r  (P 0 . 0 1 )  i n  semen o f  p e r s o n s  f rom the  
p o l l u t e d  i n d u s t r i a l  a rea  o f  L u d h l a n a  as compared to  
t h a t  f rom the  men f rom C h a n d l g a r h .  The d e t e r m i n a t i o n  

Tab le  1. C o n c e n t r a t i o n  o f  d i f f e r e n t  m a r k e r s  o f  the  male 
a c c e s s o r y  sex g l a n d s  i n  men f rom p o l l u t e d  
i n d u s t r i a l  a r e a  o f  L u d h i a n a  and r e l a t i v e l y  
c l e a n  c i t y  C h a n d i g a r h  

P o l l u t e d  i n d u s t r i a l  
a rea  o f  Ludh iana  

R e l a t i v e l y  c l e a n  
c i t y  C h a n d i g a r h  

Fructose 570 • 12. 200 • 40 

Citric acid 520 • 70** 600 • 20 

Values are mean • SEN in  mg/lO0 ml semen; P <O.05; P <0.01. 

os d i f f e r e n t  m a r k e r s  i n  semen i s  to  check  the  s t a t e  o f  
the  a c c e s s o r y  sex g l a n d s .  I n  t h i s  r e g a r d ,  f r u c t o s e  
l e v e l s  a r e  used to  v e r i f y  the  f u n c t i o n a l  s t a t e  o f  the  
s e m i n a r  v e s i c l e s  and c i t r i c  a c i d  to  assess  the  p r o s t a t e  
f u n c t l o n  ( E l i a s s o n  1968; Mann and Lu twak-Mann  1976) .  
These t e s t s  a r e  o f t e n  u t i l i z e d  f o r  d i a g o n i z i n g  c e r t a i n  
p a t h o l o g i c a l  c o n d i t i o n s  os the  human r e p r o d u c t i v e  t r a c t  
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t ha t  can produce a l t e r a t i o n s  in  the chemlcal  composition 
os the semen. In conc lus ion ,  t h i s  s tudy shows tha t  sperm 
morphology and markers l e v e l s  of  semlnal  ves l c l es  and 
p r o s t a t e s  a r e  g r e a t l y  a f f e c t e d  by the h e a v l l y  p o l l u t e d  
environment o f  Ludhlana c i t y ,  as compared to the r e l a t i -  
vely c lean c l t y  Chandlgarh os Punjab, I n d l a .  
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