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In r e c e n t  y e a r s  c o n s i d e r a b l e  i n t e r e s t  ha s  a r i s e n  c o n c e r n i n g  
c a d m i u m  a c c u m u i a t i o n  in man ( F r i b e r g  e t  a l .  197t~; B e r n a r d  
L a u w e r y s  1984) .  In g e n e r a l ,  t h e  b o d y  b u r d e n  of c a d m i u m  of an 
u r b a n  p o p u l a t i o n  i s  due  to o c c u p a t i o n a l  e x p o s u r e ,  as  w e l l  as  
n o n - o c c u p a t i o n a l  c o n t a m i n a t i o n  ( L a g e r w e r f i  and S p e c h t  1970; 
K h a n d e k a r  e t  a l .  1980) .  S e v e r a l  r e p o r t s  i n d i c a t e  t h a t  c a d m i u m  
b o d y  b u r d e n  oi  c i g a r e t t e  s m o k e r s  o r  t o b a c c o  u s e r s  i s  m o r e  
t h a n  oi  n o n - s m o k e r s  ( E l l i s  e t  a l .  1979; N o r d b e r g  1974; L e w i s  
e t  a l .  1972) .  M e a s u r e m e n t  of c a d m i u m  in human h a i r  ha s  been  
s u g g e s t e d  as  an i n d i c a t o r  of h o d y  b u r d e n  ( S h a i k h  and S m i t h  
1984; S h r e s t h a  and 5 c h r a u z e r  1987) .  

Most  i n d u s t r i a l i z e d  c o u n t r i e s  hax, e r e g u l a r  m o n i t o r i n g  p r o g r a m s  
fo r  m e a s u r i n g  c a d m i u m  a c c u m u l a t i o n  in humans  ( S h i g e m a t s u  e t  
a l .  1979; K j e l l s t r o m  I979;  EPA 1979; L a u w e r y s  e t  a l .  1979) .  
T h e r e  has  been  l i t t l e  or  no w o r k  done  t h u s  f a r  in I n d i a  
r e g a r d i n g  t h e  l e v e l  of c a d m i u m  in h u m a n s .  The  o b j e c t i v e  of 
t h i s  i n v e s t i g a t i o n  was  to s u r v e y  t h e  l e v e l s  of c a d m i u m  in h a i r  
of r a n d o m  s a m p l e s  of human v o l u n t e e r s .  The  i n f l u e n c e s  of 
s m o k i n g  h a b i t s ,  u r b a n  o r  r u r a l  l i f e  and age  of t h e  v o l u n t e e r s  
on t h e  l e v e l  of c a d m i u m  in h a i r  w e r e  e x a m i n e d .  

MATERIALS AND METHODS 

H a i r  s a m p l e s  of m a l e  v o l u n t e e r s  r e s i d i n g  in  C a l c u t t a  p r o p e r  and 
r u r a l  a r e a s  30 to 5 s  a w a y  f rom C a l c u t t a  w e r e  c o l l e c t e d  a t  
r a n d o m  and s t o r e d  in s e p a r a t e  c l e a n  p o l y e t h y l e n e  b a g s  u n t i l  
u s e d .  Food h a b i t ,  s m o k i n g  h a b i t ,  n a t u r e  oI t h e  j o b ,  l i v i n g  
e n v i r o n m e n t  and age  of e a c h  v o l u n t e e r  w e r e  r e c o r d e d .  H a i r  
s a m p l e s  w e r e  w a s h e d  w i t h  acc~one ,  r i n s e d  w i t h  d e i o n i z e d  w a t e r  
and a g a i n  w i t h  a c c t o n e  and t h e n  d r i e d  fo r  3 d a y s  a t  60~ For  
d i g e s t i o n ,  6 .5  mi of an a c i d  m i x t u r e  (Conc .  HNO 3; Conc .  
HC10.~ ~_- Conc .  H2SO 4 : :  ! 0 : 2 :  ! )  was a d d e d  to 1 gin. oi  h a i r  
s a m g l e  and h e a t e d  u n d e r  r e f l u x i n g  u n t i l  b r o w n  v a p o r s  
d i s a p p e a r e d .  The  c i e a n  s o l u t i o n  was c o o l e d ,  m a d e  up to a 50 
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ml vo lume  and f i l t e r e d  t h r o u g h  w a s h e d  w h a t m a n  N o . # l  f i l t e r  
p a p e r .  Cadmium in a l i q u o t s  of t h e  d i g e s t e d  s a m p l e s  was 
d e t e r m i n e d  by  a SP 2900 Pye  Unicam A t o m i c  A b s o r p t i o n  
S p e c t r o p h o t o m e t e r  c o u p l e d  w i t h  a SP 9 c o m p u t e r  u s i n g  a i r -  
a c e t y l e n e  f l a m e  a t  a w a v e l e n g t h  228 nm. R e a g e n t  b l a n k s  
p r e p a r e d "  s i m i l a r l y  s e r v e d  as  c o n t r o l s .  R e s u l t s  a r e  e x p r e s s e d  
as  l~g c a d m i u m / g  of h a i r .  

RESULTS AND DISCUSSION 

Cadmium c o n t e n t  of w a s h e d  h a i r  of u r b a n  and r u r a l  m a l e  
v o l u n t e e r s  in and a r o u n d  C a l c u t t a  was d e t e r m i n e d .  T h e  u r b a n  
v o l u n t e e r s  w e r e  d o c t o r s ,  L a w y e a r s ,  s t u d e n t s ,  c l o t h  m e r c h a n t s  
and o f f i c e - w o r k e r s  who  w e r e  not  o c c u p a t i o n a l l y  e x p o s e d  to 
c a d m i u m .  A l l  r u r a l  v o l u n t e e r s  w e r e  c u l t i v a t o r s  o r  l a n d l e s s  
f i e l d  l a b o u r s  and t h e  v i l l a g e s  w e r e  f r e e  f rom i n d u s t r i a l  
p o l l u t i o n .  A l l  v o l u n t e e r s  e x a m i n e d  were  n o n v e g e t a r i a n  and t h e  
p r i n c i p a l  f o o d s  w e r e  r i c e ,  b r e a d ,  p u l s e s ,  v e g e t a b l e s  and f i s h .  

I t  i s  a p p a r e n t  f rom t h e  r e s u l t s  ( T a b l e  1) t h a t  t h e  r a n g e  of  
c a d m i u m  l e v e l s  of  h a i r  of u r b a n  v o l u n t e e r s  was  s i g n i f i c a n t l y  
(P = 0 . 0 5 )  h i g h e r  t h a n  t h o s e  of v o l u n t e e r s  f rom r u r a t  a r e a s .  
The  mean c a d m i u m  l e v e l  of h a i r  of u r b a n  v o l u n t e e r s  ( 1 . 4  ug /g)  
was t w i c e  t h a t  of r u r a l  v o l u n t e e r s  ( 0 . 8  ; g / g ) .  

The  h a i r  c a d m i u m  l e v e l  of n o n - s m o k e r  and s m o k e r  v o l u n t e e r s  
of C a l c u t t a  and  r u r a l  a r e a s  w e r e  a n a l y s e d  s e p a r a t e l y  and 
c o m p a r e d .  The  d a t a  i n d i c a t e  ( T a b l e  1) t h a t  t h e  mean c a d m i u m  
l e v e l s  of t h e  s m o k e r  g r o u p  of bo th  u r b a n  and r u r a l  a r e a  (1 .8  
+ 0 .8  and 0 .89  -* 0 .5  ~g/g r e s p e c t i v e l y )  w e r e  s i g n i f i c a n t l y  (P= 
0 .05 )  h i g h e r  t h a n  t h e  n o n - s m o k e r  ( 0 . 6 7  -+ 0.~ and 0 . 5 i  + 0 .2  
~g/g r e s p e c t i v e l y .  

The  mean c a d m i u m  l e v e l  of s m o k e r s  of C a l c u t t a  ( 1 . 8  + 0 .8  
kig/g) and r u r a l  a r e a  (0 .89  -+ 0 .5  ~g /g )  was s i g n i f i c a n t l y  
( P = 0 . 0 5 )  d i f f e r e n t .  The  s m o k i n g - i n d e x  d a t a  i n d i c a t e  t h a t  u r b a n  
s m o k e r  v o l u n t e e r s  s a m p l e d  in t h i s  s t u d y  g e n e r a l l y  s m o k e d  more  
c i g a r e t t e s  ( a p p r o x i m a t e l y  two t i m e s )  p e r  y e a r  t h a n  t h e  r u r a l  
v o l u n t e e r s .  T h e  mean c a d m i u m  l e v e l  of n o n - s m o k e r s  of u r b a n  
and r u r a l  v o l u n t e e r s  w e r e  not s i g n i f i c a n t l y  d i f f e r e n t .  

The  d a t a  i n d i c a t e  t h a t  i n d u s t r i a l l y  n o n - e x p o s e d  u r b a n  and 
r u r a l -  v o l u n t e e r s  had  c o m p a r a b l e  l e v e l s  of c a d m i u m  in h a i r ,  
althoi~gh t he re  are fewer  au tomob i les  in r u r a l  a rea .  The 
smokers r e s i d i n g  in Calcut ta  or in r u r a l  areas had more 
cadmium in t h e i r  ha i r s  than non-smokers  of the area.  The 
smoker of Ca lcu t ta  sampled in t h i s  s tudy had more cadmium 
than smokers  of r u ra l  areas because they  smoked more 
c i g a r e t t e s  than the la te r  group.  The resu l t s  suggest tha t  
ana l ys i s  of cadmium in ha i r  p r o v i d e s  a useful  too l  for  the 
e v a l u a t i o n  of the status of t h i s  meta l  in smoker and non- 
smoker p o p u l a t i o n  of i n d u s t r i a l l y  non-exposed  urban and ru ra l  

a reas  . 
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