
CHAPTER V

D IS CUSSIO N AND CONCLUSION

The p r es en t ,  s t u d y  i s  t h e  c a s e - c o n t r o l  s t u d y  t o  

a s s e s s  t h e  c a r c i n o g e n i c  r i s k  o f  c h l o r i n a t e d  h y d r o c a r b o n  

i n s e c t i c i d e s  e x p o s u r e  i n  humans by d e t e r m i n i n g  t h e i r  b l o o d  

l e v e l s  i n  n o r m a l  and c a n c e r  s u b j e c t s .  A l l  s u b j e c t s  a r e  Tha i  

p e o p l e  who v i s i t e d  t h e  N a t i o n a l  Cancer  I n s t i t u t e ,  t h e  

l a r g e s t  c a n c e r  c e n t e r  i n  T h a i l a n d ,  d u r i n g  t h e  p e r i o d  o f  

June t o  December 1992.  The s t u d i e d  p o p u l a t i o n  c o n s i s t s  o f  

62 c a n c e r  and 62 n o r m a l  s u b j e c t s . T h e  case  ( c a n c e r )  and 

c o n t r o l  ( n o r m a l )  a r e  m a t ch ed  by s e x ,  age and g e o g r a p h i c  

a r e a  o f  r e s i d e n c e .  The c a n c e r  p o p u l a t i o n  has t h e  f o l l o w i n g  

c h a r a c t e r i s t i c s :  t h e  l a r g e  p r o p o r t i o n  a r e  f e m a l e  ( t a b l e  4 ) ,  

l i v e  i n  c e n t r a l  p a r t  o f  T h a i l a n d  ( t a b l e  5 ) ,  have age i n  t h e  

r a n g e  4 6 - 6 5  y e a r s  ( t a b l e  6 ) ,  a r e  a g r i c u l t u r i s t s  ( t a b l e  7) 

and have no f a m i l y  h i s t o r y  o f  c a n c e r  ( t a b l e  8 ) .

A n a l y s i s  o f  b l o o d  samp l es  f r o m  c a n c e r  and n o r m a l  

s u b j e c t s  by gas l i q u i d  c h r o m â t o g r a p h y  r e v e a l e d  o n l y  t h e  

p r e s e n c e  o f  o r g a n o c h 1 o r i ne i n s e c t i c i d e s  i n  t h e  DDT g r o u p ,  

s p e c i f i c a l l y  DDD and DDE. DDT was i m p o r t e d  i n t o  T h a i l a n d  i n  

q u a n t i t y  much g r e a t e r  t h a n  o t h e r  c h l o r i n a t e d  h y d r o c a r b o n  

i n s e c t i c i d e s  s i n c e  i t  was used i n  a g r i c u l t u r e  as w e l l  as i n  

p u b l i c  h e a l t h  ( 1 4 ) .  T h u s , e x p o s u r e  t o  DDT p r e s u m a b l y
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o c c u r r e d  at, 8 g r e a t e r  e x t e n t  and more f r e q u e n t  t h a n  o t h e r  

i n s e c t i c i d e s . T h i s  f a c t  may, a t  l e a s t  p a r t l y ,  e x p l a i n  why 

o t h e r  o r ÿ a n o c h 1 o r i ne i n s e c t i c i d e s  c a n n o t  be d e t e c t e d  i n  t h e  

b l o o d  samp 1 e s . H o w e v e r , a g r i c u l t u r a l  use o f  DDT was banned 

by t h e  T h a i  g o v e r n m e n t  i n  t h e  y e a r  1983 ( 1 4 ) .  S i n c e  t h e n  

a d d i t i o n a l  e x p o s u r e  t o  DDT i n  Tha i  p o p u l a t i o n  can be 

e x p e c t e d  t o  be min imum.  I t  has been shown i n  e x p e r i m e n t a l  

a n i m a l s  t h a t  DDT i s  m e t a b o l i z e d  t o  DDD and DDE ( 3 8 ) .  

Because t h e  ban on t h e  use o f  DDT m i n i m i z e s  a d d i t i o n a l  

e x p o s u r e  b u t  m e t a b o l i s m  can p r o c e e d  as u s u a l ,  t h e  body 

b u r d e n  o f  DDT s h o u l d  d r a s t i c a l l y  d e c r e a s e  w i t h  t i m e  due t o  

i t s  m e t a b o l i s m  t o  DDD and DDE. These e x p l a n a t i o n s  c o u l d  

a c c o u n t  f o r  t h e  f i n d i n g  t h a t  DDD and DDE b u t  n o t  DDT were 

d e t e c t e d  i n  t h e  b l o o d  s a m p l e s .  o t h e r  s t u d i e s  a r e  i n  

a g r e e m e n t  w i t h  t h i s  c o n c l u s i o n .  Hayes e t  a l .  ( 3 9 )  s t u d i e d  

t h e  i n g e s t i o n  o f  t e c h n i c a l  o r  p ,p ' - -DDT d u r i n g  2 1 . 5  months  

i n  human v o l u n t e e r s .  The c o n c e n t r a t i o n  i n  a d i p o s e  t i s s u e  

a f t e r  a d m i n i s t r a t i o n  o f  t e c h n i c a l  DDT a t  a dose o f  35 mg 

/ m a n / d a y  r o s e  f r o m  a p r e - e x p o s u r e  l e v e l  o f  4 . 1  ppm t o  2 8 0 . 5  

ppm a f t e r  2 1 . 5  m o n t h s .  A f t e r  a r e c o v e r y  p e r i o d  o f  3 7 . 8  

m o n t h s ,  5 6 . 8  ppm DDT were s t i l l  f o u n d  t o  be p r e s e n t .  The 

c o n c e n t r a t i o n  o f  DDE amounted t o  8-11% o f  t h e  t o t a l  DDT i n  

a d i p o s e  t i s s u e  d u r i n g  t h e  d o s i n g  p e r i o d ;  i t s  p r o p o r t i o n a l  

c o n c e n t r a t i o n  r e l a t i v e  t o  t h a t  o f  DDT i n c r e a s e d  d u r i n g  t h e  

r e c o v e r y  phase and r e p r e s e n t e d  47% a t  t h e  end o f  t h i s  

p e r i o d .  T h u s ,  t h i s  s t u d y  d e m o n s t r a t e d  t h a t  t i s s u e  

c o n c e n t r a t i o n  o f  DDE r o s e  a f t e r  DDT e x p o s u r e  was t e r m i n a t e d ,

mos t  l i k e l y  as a r e s u l t  o f  m e t a b o l i c  c o n v e r s i o n .  A h i g h e r
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p e r c e n t a g e  o f  DDT i s  a l s o  s t o r e d  as DDE i n  t h e  g e n e r a l  

p o p u l a t i o n  C40) .

G e n e r a l l y ,  t h e  c o n c e n t r a t i o n  o f  t o t a l  DDT i n  f e m a l e  

human a d i p o s e  t i s s u e  i s  l o w e r  t h a n  t h a t  i n  m a l e s  o f  t h e  

g e n e r a l  p o p u l a t i o n  o f  t h e  same g e o g r a p h i c  a r e a  and age 

g r o u p  ( 4 1 ) .  I n  one s t u d y  i n v o l v i n g  919 s u b j e c t s ,  t h e  mean 

l e v e l  o f  serum DDT i s  a b o u t  6% h i g h e r  among men t h a n  women 

( 4 2 ) .  I n  a c c o r d a n c e  w i t h  t h e s e  r e p o r t s ,  t h e  p r e s e n t  s t u d y  

shows t h a t  t h e  ma le  b l o o d  DDT l e v e l  t e n d  t o  be h i g h e r  t h a n  

t h e  f e m a l e  a l t h o u g h  t h e  d i f f e r e n c e  o f  b l o o d  DDT l e v e l  

b e t w ee n  ma le  and f e m a l e  p o p u l a t i o n s  i s  n o t  s t a t i s t i c a l l y  

s i g n i f i c a n t  ( t a b l e  11 ) .

T h e r e  i s  s u f f i c i e n t  e v i d e n c e  f o r  t h e  

c a r e i n o g e n i c i t y  o f  DDT and i t s  m e t a b o l i t e s ,  DDD and DDE, i n  

l a b o r a t o r y  a n i m a l s ;  h owe ve r ,  r e s u l t s  w i t h  human s t u d y  

r e m a i n  e q u i v o c a l  ( 2 5 ) .  I n  t h i s  i n v e s t i g a t i o n ,  s i g n i f i c a n t l y  

h i g h e r  b l o o d  DDT l e v e l  was o b s e r v e d  i n  c a n c e r  p a t i e n t s  

compared w i t h  n o r m a l  c o n t r o l s  ( t a b l e  1 5 ) .  The d a t a  p r o v i d e  

i n d i r e c t  e v i d e n c e  s u p p o r t i n g  t h e  p o s t u l a t i o n  t h a t  DDT and 

r e l a t e d  compounds may be c a r c i n o g e n i c  o r  a t  l e a s t  p r e s e n t  a 

c a r c i n o g e n i c  r i s k  t o  humans.  F u r t h e r m o r e ,  t h e  l a r g e  

p r o p o r t i o n  (42%) o f  c a n c e r  cases  a r e  a g r i c u l t u r i s t s  ( t a b l e  

7 ) ;  and,  w i t h  t h e  e x c e p t i o n  o f  t h e  h i r l i n g ,  a g r i c u l t u r i s t s  

i s  t h e  p o p u l a t i o n  h a v i n g  h i g h e s t  b l o o d  DDT l e v e l  ( t a b l e  1 3 ) .  

The h i g h e s t  b l o o d  DDT l e v e l  o b s e r v e d  w i t h  t h e  h i r l i n g  was 

due t o  t h e  v e r y  h i g h  b l o o d  DDT c o n c e n t r a t i o n - 3 2 1  ppb,  

d e t e c t e d  i n  one c a n c e r  p a t i e n t  i n  t h i s  o c c u p a t i o n  c a t e g o r y .

I f  t h i s  p a t i e n t  was e x c l u d e d  f r o m  t h e  p r e s e n t  s t u d y ,  t h e



5 9

b l o o d  DDT l e v e l  i n  a g r i c u l t u r i s t s  was t h e  h i g h e s t .  S i n c e  

f a r m e r s  a r e  o c c u p a t i o n a l l y  exposed  t o  D D T , t h e s e  d a t a  g i v e  

a d d i t i o n a l  s u p p o r t  t o  t h e  p r o p o s e d  c a r c i n o g e n i c  p o t e n t i a l  

o f  t h i s  i n s e c t i c i d e .  o t h e r  c a s e - c o n t r o l  s t u d i e s  m e a s u r i n g  

DDT o r  DDE l e v e l s  i n  b l o o d  and t i s s u e  have a l s o  been 

r e p o r t e d .  C a l d w e l l  e t  a l .  ( 4 3 )  compared serum l e v e l s  o f  DDT 

i n  10 c h i l d r e n  w i t h  c o l o r e c t a l  c a n c e r  d i a g n o s e d  b e tween  

1974- 1976  and 24 c o n t r o l s  w i t h o u t  a m a l i g n a n c y  who had 

v i s i t e d  a h e a l t h  c l i n i c .  The cases  were aged 14 -19  y e a r s  

and t h e  c o n t r o l s ,  5 - 18  y e a r s .  One case was d e l e t e d  because 

no i n f o r m a t i o n  on e x p o s u r e  c o u l d  be f o u n d .  The mean serum 

l e v e l  o f  DDT was 6 5 . 6  ppb f o r  t h e  r e m a i n i n g  ca ses  and 2 8 . 3  

ppb f o r  t h e  24 c o n t r o l s .  When two  ca ses  w i t h  v e r y  h i g h  

l e v e l s  ( i n  e x c e s s  o f  200 ppb)  were e x c l u d e d ,  t h e  mean l e v e l  

was 2 2 . 9  ppb.  Unger  e t  a l . ( 4 4 )  measured DDE i n  b r e a s t  f a t  

t i s s u e  o b t a i n e d  f r o m  14 p a t i e n t s  w i t h  b r e a s t  c a n c e r  and 21 

p a t i e n t s  w i t h  o t h e r  b r e a s t  d i s o r d e r s  who were  u n d e r g o i n g  

b r e a s t  s u r g e r y .  Mean DDE l e v e l s  were s i m i l a r  i n  t h e  c a n c e r  

c a s e s  ( 1 - 2 3  ppm) and t h e  c o n t r o l s  ( 1 - 2 5  p p m ) . U n g e r  e t  a l .  

( 4 5 )  d e t e r m i n e d  DDE l e v e l s  i n  a d i p o s e  t i s s u e  o b t a i n e d  p o s t  

mor tem f r o m  51 c a n c e r  ca ses  and 63 n o n - c a n c e r  c a se s  b e tween  

1 9 7 8 - 1 9 8 0 .  Ten o f  t h e  p a t i e n t s  had d i e d  f r o m  c a n c e r  o f  t h e  

g u t ,  13 f r o m  l u n g  c a n c e r  and t h e  r e m a i n d e r  f r o m  v a r i o u s  

o t h e r  t y p e s .  E l e v e n  o f  c o n t r o l s  had d i e d  o f  a p o p l e x y ,  28 o f  

c o r o n a r y  o r  v a s c u l a r  d i s e a s e  and t h e  r e m a i n d e r  o f  v a r i o u s  

o t h e r  d i s e a s e s .  Mean l e v e l s  o f  DDE were  h i g h e r ( 5 . 5  ppm) 

among t h e  c a n c e r  ca ses  t h a n  among t h e  c o n t r o l s  ( 3 . 4  ppm).  

T hu s ,  t h e  i s s u e  w h e t h e r  c a n c e r  p a t i e n t s  have h i g h e r  b l o o d
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l e v e l s  o f  DDT and r e l a t e d  compounds t h a n  t h a t  o f  c o n t r o l s  

r e m a i n s  u n s e t t l e d .

The p o s s i b i l i t y  t h a t  h i g h e r  b l o o d  DDT l e v e l  i s  

a s s o c i a t e d  w i t h  c e r t a i n  t y p e  o f  c a n c e r  have a l s o  been 

i n v e s t i g a t e d  i n  t h e  p r e s e n t  s t u d y  ( t a b l e  1 6 ) .  Cancer  

p a t i e n t s  were  g r o u p e d  by c a n c e r  t y p e  and t h e i r  b l o o d  DDT 

l e v e l s  compared w i t h  c o n t r o l s .  P a t i e n t s  w i t h  b u c c a l  c a v i t y ,  

l i v e r ,  n a s o p h a r y n g e a l ,  l u n g ,  b r e a s t  and s k i n  c a n c e r  had 

h i g h e r  whe r ea s  p a t i e n t s  w i t h  c a n c e r  o f  t h e  d i g e s t i v e  s y s t e m ,  

l ymph no de ,  and t h y r o i d  g l a n d  had l o w e r  b l o o d  DDT l e v e l  

t h a n  c o n t r o l s .  However ,  i n  a l l  i n s t a n c e s  t h e  d i f f e r e n c e s  i n  

b l o o d  DDT l e v e l  be t wee n  case  and c o n t r o l  g r o u p s  were  

i n s i g n i f i c a n t  s t a t i s t i c a l l y .  N e v e r t h e l e s s ,  t h e r e  i s  a t r e n d  

f o r  p a t i e n t s  w i t h  l i v e r  and l u n g  c a n c e r  t o  have 

s i g n i f i c a n t l y  h i g h e r  b l o o d  DDT l e v e l  t h a n  c o n t r o l s  s i n c e  

t h e  p v a l u e s  a r e  v e r y  c l o s e  t o  0 . 0 5  ( t h e  p v a l u e s  f o r  l i v e r  

and l u n g  c a n c e r  c a t e g o r i e s  a r e  0 . 0 6  and 0 . 0 7  r e s p e c t i v e l y ) .  

As t h e  numbers  o f  s u b j e c t s  h a v i n g  l i v e r  ( ท=5)  and l u n g  ( ท =6)  

c a n c e r  i n  t h i s  s t u d y  were s m a l l ,  i t  i s  s u g g e s t e d  t h a t  

f u r t h e r  i n v e s t i g a t i o n  t o  c o r r e l a t e  b l o o d  DDT l e v e l  w i t h  

h e p a t i c  and l u n g  c a n c e r  be c o n d u c t e d  w i t h  l a r g e r  p o p u l a t i o n .  

I t  s h o u l d  be n o t e d  i n  t h i s  c o n n e c t i o n  t h a t  DDT and i t s  

m e t a b o l i t e s ,  DDD and DDE, have been shown t o  p r o d u c e  o r  

i n c r e a s e  t h e  i n c i d e n c e  o f  l i v e r  and l u n g  c a n c e r  f o l l o w i n g  

o r a l  a d m i n i s t r a t i o n  i n  r o d e n t s  ( 2 5 ) .

In  c o n c l u s i o n ,  t h e  p r e s e n t  r e t r o s p e c t i v e  c a s e -

c o n t r o l  s t u d y  has d e m o n s t r a t e d  s i g n i f i c a n t l y  h i g h e r  b l o o d
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DDT l e v e l  i n  c a n c e r  p a t i e n t s  as compared t o  n o r m a l  c o n t r o l s .  

The m a j o r  p r o p o r t i o n  o f  c a n c e r  p a t i e n t s  a r e  a g r i c u l t u r i s t s ,  

w h i c h  a l s o  have g r e a t e r  b l o o d  DDT c o n c e n t r a t i o n .  The 

r e s u l t s  s u p p o r t  t h e  h y p o t h e s i s  t h a t  t h e  DDT g r o u p  o f  

o r g a n o c h 1 o r i ne i n s e c t i c i d e s  p r e s e n t  c a r c i n o g e n i c  r i s k  t o  

humans .
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