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The inc r ea s ing  load  of chemica l  e f f luents  in so i l ,  w a t e r  and a i r ,  
fo l lowing  i n d u s t r i a l i s a t i o n  is  p o t e n t i a l l y  ha rmfu l  to e x p o s e d  
p o p u l a t i o n s .  Many t o x i c a n t s  damage the  c e l l u l a r  s y s t e m s  at  
d i f f e r e n t  l e v e l s ,  l ead ing  to n o n - s p e c i f i c  ce l l  d e a t h .  In a d d i t i o n ,  
o t h e r s  p r o d u c e  d e l e t e r i o u s  e f f ec t s  on genet ic  e lements  when 
e x p o s e d  at s u b t o x i c  d o s e s .  The i nc rea se  in inc idence  of genet ic  
d i s e a s e  has  been a t t r i b u t e d  to env i ronmenta l  agents  in 
i n t e rna t iona l  meet ings  as wel l  (ICPEMC 1983; ICEM 1989; r N D O - U S  

Symposium 1990 ). The mutagenic effect of chemicals on human 
health has been shown to be high, if the extent of exposure is 
sufficient to produce genotoxic action on critical cellular targets 
(Sorsa et al. 1982: Banerjee et al. 1987; Nriagu and Pacyna 
1988). The present study was carried out in two groups of 
populations from different industries ; (i) directly exposed 
through occupation and (ii) indirectly exposed to effluents from 
factories, like various heavy metals (Cu, Zn, Ni, Pb), H2SO 4 
fumes, oil fumes, sili cgte, Va, Cr, Mg-oxide, carbon-monoxlde, 
oxyacetylene gas and ~-irradiation. Certain genetic markers of 
protein and enzymes were studied. The influence of other factors 
like nutritional status, addiction and socio-economic status was 
assessed. 

MATERIALS AND METHODS. 

Blood samples  were  c o l l e c t e d  from one h u n d r e d  and e leven  
h e a l t h y  donor s  work ing  in the  two f a c t o r i e s  (A and B) nea r  
Ca lcu t t a ,  West Bengal.  The w o r k e r s  were  g rouped  into Group I 
and Group I I .  

Group I - d i r e c t l y  e x p o s e d  popu la t ion  such  as w o r k e r s  engaged 
in e l e c t r o p l a t i n g ,  g r ind ing  and pa in t ing  and f i t t e r s  and m i l l e r s .  

Group II - indirectly exposed group comprised of workers mainly 
involved in storehouse, security and office work. 

Table  1 g i v e s  the  age and group d i s t r i b u t i o n .  Sera  were  s e p a r a t e d  
by  cen t r i fuga t ion  and a n a l y z e d  fo l lowing v e r t i c a l  p o l y a c r y l a m i d e  

Send r e p r i n t  r e q u e s t s  to Dr .  Madhusnata  De at the  above  a d d r e s s  

523 



disc gel electrophoresis technique of Ornstein and Davis with 
minor modifications for polymorphisms of haptoglobin (Hp), 
transferrin (Tf), lipoprotein (Lp), total protein (Tp) and the 
enzyme lactate dehydrogenase (LDH). The staining schedules 
and phenotypic patterns have been standardized in earlier 
publications (Ornstein 1964; Davis 1964; Baksi-Sanyal et al. 
1979; Swain et al. 1980a; Swain et al. 1980b). 

RESULTS AND DISCUSSION. 

Data o b t a i n e d  on age ,  y e a r s  of e x p o s u r e ,  n u t r i t i o n a l  s t a t u s  
and a d d i c t i o n  a r e  p r e s e n t e d  in T a b l e  1. The m a j o r i t y  of w o r k e r s  
h a d  o v e r  20 y e a r s  e x p o s u r e .  The n u t r i t i o n a l  s t a t u s  was  a v e r a g e  
to  good .  A d d i c t i o n  to  t o b a c c o  and a l c o h o l  was  a l s o  n o t e d .  
T a b l e  2 shows  t h e  v a r i a t i o n s  in ge ne t i c  m a r k e r s  of t h e  two 
g r o u p s  of p o p u l a t i o n s  f rom t h e  two f a c t o r i e s  A and B. 

No a p p r e c i a b l e  d i f f e r e n c e s  cou ld  be  o b s e r v e d  be t w e e n  t h e  two 
p o p u l a t i o n s  in t h e  i n c i d e n c e  of d i f f e r e n t  g e n o t y p e s  of t h e  s t a b l e  
genetic markers; total protein, haptoglobin, transferrin and 
the enzyme lactate dehydrogenase (Table 3). Two cases showed 
abnormal C-D type transferrin in the directly exposed group 
in Factory A and Factory B. 

Screening through electrophoresis showed a higher frequency 
of abnormal lipoprotein (Lp) variants in directly exposed group 
(52.38%) of Factory A than in indirectly exposed populations 
(47.05%). The abnormal lipoprotein variants in directly and 
indirectly exposed populations of Factory B were however 10% 
and 14.28% respectively (Table 2). 

The expression of genetic markers not related to life style 
or other environmental factors like Hp, Tf, Tp and LDH was 
more or less similar in the two populations and c~uld not be 
related to the degree of industrialisation. The Hp gene is 
p r e d o m i n a n t  in  t h i s  s t u d y .  In t r a n s f e r r i n ,  C-C t y p e  was  common 
in most  of t h e  c a s e s  and t h i s  i s  t h e  most  common form o b s e r v e d  
in I n d i a  (Thomas  e t  a l .  1977).  

The total protein patterns maintained a general similarity except 
in the variable number of pre-albumin bands. 

The lipoprotein variants observed were mainly type lla in exposed 
group and type lib in non-exposed population. The expression 
of the lipoprotein variant has been related to dietary oil to 
a certain extent in the Eastern India (Bhattacharya et al. 1979) 
which is known to intensify the genotoxic effects of certain 
chemicals (Gajra et al. 1981). 

The distribution of haptoglobin pattern have been related with 
ethnic groups (Harris 1975; Roychoudhuri 1983). The differences 
observed here may be related to the racial groups. LDH showed 
normal three bands except in two cases in directly exposed 
group of Factory A and Factory B and in indirectly exposed 
group of Factory A. 
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Table 3. Chi-square values between different populations 

C o m p a r i s o n  be t ween  C h i - s q u a r e  values 

Hp Lp LDH Tf Tp 

Factory-A 

G r o u p -  I 
& 

G r o u p - I I  

F a c t o r y - B  

G r o u p -  I 
& 

G r o u p - I I  

2.998 0.106 0.178 1.676 0.55 

0.211 0.268 0.852 0.861 0.033 

C h i - s q u a r e  v a l u e s  d i d  not show any  s i g n i f i c a n c e  (P > 0.05)  in 
a l l  t h e  s a m p l e s  t e s t e d .  

The  d a t a  f o r  gene t i c  v a r i a n t s  t h u s  d i d  not show s i g n i f i c a n t  
a l t e r a t i o n s  be tween  d i r e c t l y  and i n d i r e c t l y  e x p o s e d  g r o u p s  so  
f a r  as  Hp, Tf ,  LDH, Tp ,  Lp w e r e  c o n c e r n e d .  The s t a b i l i t y  
of t h e s e  gene t i c  m a r k e r s  may a l s o  be  a t t r i b u t a b l e  to  t h e  
p r o t e c t i v e  ac t ion  of b e t t e r  n u t r i t i o n  and l i f e  s t y l e  of  t h e  
p o p u l a t i o n s  due to  t h e i r  b e t t e r  s o c i o - e c o n o m i c  s t a t u s .  The  r a r e  
TfD in d i r e c t l y  e x p o s e d  p o p u l a t i o n  h a s  to  be  f o l l o w e d  up to  
e s t a b l i s h  t h e  f ac t  t h a t  i t  i s  a f r e s h  mutant  b y  s t u d y i n g  t h e  
p a r e n t s .  The f r e q u e n c i e s  of  t h e  r e l a t i v e l y  s t a b l e  p o l y m o r p h i s m s  
c o m p a r e d  to  known b a c k g r o u n d  p o p u l a t i o n  d a t a  i s  t h u s  not y e t  
a l t e r e d .  I t  i s  a l s o  n e c e s s a r y  to  ob t a in  b lood  l e v e l s  of  t h e  
d i f f e r e n t  p o l l u t a n t s  ( m a i n l y  m e t a l s  in t h i s  case )  to  o b t a i n  f u r t h e r  
i n f o r m a t i o n .  The p r o t e c t i v e  e f f e c t  of  d i e t  cannot  be  o v e r -  
e m p h a s i s e d  not on ly  as  i t  i s  b a s e d  on e x p e r i m e n t a l  e v i d e n c e  
but  a l s o  s ince  i t  may be  most  i m p o r t a n t  f a c t o r  in ma in t a in ing  
t h e  low muta t ion  l o a d  of e x p o s e d  p o p u l a t i o n s .  P r e v i o u s  s t u d i e s  
h a v e  shown t h a t  t h e  i n c i d e n c e  of c h r o m o s o m a l  a b e r r a t i o n s  in 
i n d u s t r i a l l y  e x p o s e d  p o p u l a t i o n s  i s  s i g n i f i c a n t l y  h i g h e r  t h a n  
u n e x p o s e d  c o n t r o l s  (Ghosh  1988; Roy 1987).  T h e r e f o r e ,  t h e r e  
i s  no b a s i s  of c o m p l a c e n c y  b a s e d  upon t h e  p r e s e n t  d a t a  and 
f u r t h e r  s t u d i e s  on l a r g e r  p o p u l a t i o n s  need  to  be  c a r r i e d  out 
f o r  mon i to r ing  f o r  geno tox i c  e f f e c t s .  
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