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ASBESTOS IN INDUSTRY

My s u b j e c t  h e r e  t o d a y  i s  a s b e s t o s .  We a r e  e s p e c i a l l y  i n t e r e s t e d  in the  r o l e  
of a s b e s t o s  a s  a p o s s i b l e  c a u s e  of c a n c e r  of  t h e  lung,  t h a t  i s ,  b r o n c h o g e n i c  
c a r c i n o m a ,  and  the  m a l i g n a n t  p l e u r a l  m e s o t h e l i o m a .  B o th  the  a s b e s t o s  
w o r k e r  and t h e  g e n e r a l  p o p u l a t i o n  a r e  i n v o lv e d  in  th i s  p r o b l e m  a s  t h e y  a r e  
b o th  e x p o s e d  to t h i s  m i n e r a l  a s b e s t o s  in  e v e r y d a y  l i f e ,  in  t he  f a c t o r y  and  at  
h o m e .

T h e  l i t e r a t u r e  i s  b r i m m i n g  w i t h  a r t i c l e s  a b o u t  a s b e s t o s ,  and  in  g e n e r a l  
s e e m s  to  p o in t  an  a c c u s i n g  f i n g e r  a t  t h i s  m i n e r a l  a s  a s u r e f i r e  c a u s e  of 
c a n c e r  of t h e  lung.  T o d a y ,  w e  w i l l  t a k e  a l o o k  a t  t h i s  s i t u a t i o n  and  t r y  to 
c o m e  up  w i th  s o m e  c o n c l u s i o n s  a n d  s u g g e s t i o n s  w i th  r e g a r d  to t h i s  i n t e r e s t i n g  
but  p o s s i b l y  h a z a r d o u s  m a t e r i a l .

F i r s t  of a l l ,  you  m u s t  u n d e r s t a n d  th a t  a s b e s t o s  i s  e v e r y w h e r e .  You  canr.cr  
g e t  a w a y  f r o m  i t .  I  c o u ld  s p e n d  t h e  r e s t  of  t h e  h o u r  t e l l i n g  you  of t h e  e v e r y ­
day  i t e m s  c o n t a in in g  a s b e s t o s .  T h e  v e r y  r o o m  y ou  a r e  s i t t i n g  i n  c o n t a i n s  
a s b e s t o s .  Y our  c a r ,  y o u r  r a n g e ,  y o u r  h e a t e r ,  y o u r  d u c t  a n a  v e n t  w-ork, 
c a r p e t s ,  f l o o r s ,  w a l l s ,  p a i n t s ,  p i a n o s ,  p i p e s ,  p l a s t e r ,  c e i l i n g ,  r o a d s ,  and 
m a n y  m a n y  o t h e r s .  I co u ld  go on and  on.  L e t ' s  j u s t  s a y  a s b e s t o s  i s  e v e r y ­
w h e r e  a n d  i t  i s  v e r y  d i f f i c u l t  to  a v o id  i t .  How  m u c h  i s  f in ed  and  u n a b l e  to  
h e  l i b e r a t e d  in to  t h e  a t m o s p h e r e  i s  m o s t  d i f f i c u l t  to  d e t e r m i n e .

Now, i s  a s b e s t o s ,  t h e  a s b e s t o s  w e  l iv e  w i th ,  i s  i t  h a r m f u l ?  Is  t h e r e  a ny th ing  
to  t h i s  t h e o r y  t h a t  a s b e s t o s  c a u s e s  c a n c e r ?  W h a t  a b o u t  t he  m a n  on t h e  s t r e e t ,  
t h e  i n s u l a t i o n  w o r k e r ,  t h e  b r a k e  l in ing  o r  c l u t c h  wro r k e r ,  o r  t he  w i f e  a t  h o m e  
s i m p l y  i r o n i n g  w i th  h e r  a s b e s t o s  c o v e r e d  i r o n i n g  b o a r d  in  y o u r  a s b e s t o s  
l a d e n e d  h o u s e ?

A s  you car. i m a g i n e ,  t h e r e  i s  a g r e a t  d e a l  of l i t e r a t u r e  on t h i s  s u b j e c t ,  and ,  
a s  h a p p e n s  m a n y  t i m e s ,  y ou  c a n  f ind s t a t i s t i c s  t h a t  show  both  s i d e s  of t h e
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p r o b l e m  and  t en d  to p r o v e  o p p o s i t e  t h e o r i e s .  I h a v e  s i f t e d  t h r o u g h  m o s t ,  
i f  n o t  a l l ,  of t h i s  l i t e r a t u r e  a n d  w o u ld  l ik e  to  g ive  y ou  w h a t  I t h in k  i s  i m o o r t a n t  
in  d e a l in g  w i th  a s b e s t o s ,  bo th  a t  h o m e  and  a t  w o r k .

A s b e s t o s  i s  a f i b r o u s  m a t e r i a l  found  in  t h e  g r o u n d  i n  r o c k .  I t  i s  m i n e d  in  
g r e a t  q u a n t i t i e s  in  t h e  w e s t e r n  h e m i s p h e r e ,  m o s t l y  i n  C a n a d a  i n  the  f o r m  
of C r y s o t i l e .  T h i s  m a t e r i a l  C r y s o t i l e  a c c o u n t s  f o r  a b o u t  94 o r  95% of t h e  
w o r l d ' s  p r o d u c t i o n  of a s b e s t o s ,  t h e  o t h e r  5% be in g  m a t e r i a l s  c a l l e d  C r o c i d o l i t e  
and  A m o s i t e .  A l l  t h r e e  a r e  d i f f e r e n t  f o r m s  of a s b e s t o s .  T h e  r e a s o n  fo r  i t s  
w i d e s p r e a d  u s e  i n  i n d u s t r y  i s  s i m p l y  i t s  p h y s i c a l  p r o p e r t i e s .  A s b e s t o s  i s  
a l m o s t  i n d e s t r u c t a b l e ,  i t  i s  h e a t  r e s i s t a n t  (h ence  t h e  L a t i n  w o r d  ' a s b e s t o s 1, 
o r  u n b u r n a b l e ) ,  i t  c a n  be s p u n  o r  w o v e n ,  i t  i s  r e s i s t a n t  to m o s t  c h e m i c a l s ,  
i t  r e s i s t s  d e c a y  and  c o r r o s i o n ,  i t  h a s  a v e r y  h i g h  t e n s i l e  s t r e n g t h ,  h ig h  
a d s o r b e n t  q u a l i t i e s ,  and  i t s  f i b r o u s  n a t u r e  m a k e s  i t  i d e a l  a s  a f r i c t i o n  
m a t e r i a l .

S in c e  i t  i s  v i r t u a l l y  i n d e s t r u c t a b l e  w h a t  w e  a r e  do ing  i s  r e m o v i n g  s o m e  fou r  
m i l l i o n  t o n s  of a s b e s t o s  e a c h  y e a r  f r o m  t h e  g r o u n d  a n d  p u t t in g  i t  on the  e a r t h ' s  
s u r f a c e  a n d  a t m o s p h e r e  i n  t h e  f o r m  of a s b e s t o s  p r o d u c t s .  T h e  n e t  r e s u l t  of . 
c o u r s e ,  s i n c e  i t ' s  i n d e s t r u c t a b l e ,  i s  a n  a c c u m u l a t i o n  of  a s b e s t o s  and  m o r e  
a n d  m o r e  h u m a n  e x p o s u r e  a s  t i m e  g o e s  on.

M i c r o s c o p i c a l l y ,  a s b e s t o s  i s  a  g r e a t  n u m b e r  of  t i n y  f i b r i l s  o r  s t r a n d s  s i t u a t e d  
i n  a b und le  or  f i b e r .  T h e  f i b e r s  v a r y  in  l e n g t h  f r o m  a b o u t  200A to  s e v e r a l  
m i l l i m e t e r s .  T h e  f i b e r s  m a y  be  v i s i b l e  to t h e  n a k e d  e y e  and ,  of c o u r s e ,  
v i s i b l e  w i th  t h e  l igh t  m i c r o s c o p e .  B u t  a s  t h e  d i a m e t e r  of t h e  f i b e r  d e c r e a s e s ,  
e v e n  t h o u g h  t h e  l e n g th  of t h e  f i b e r  m i g h t  be  q u i t e  lon g ,  t h e  f i b e r ,  now  c a l l e d  
a  f i b r i l  m a y  b e c o m e  i n v i s i b l e  to  e v e n  t h e  l i g h t  m i c r o s c o p e .  T h i s ,  a s  y ou  c a n  
s e e ,  m a k e s  a c c u r a t e  cou n t in g  of a s b e s t o s  f i b e r s  i n  t h e  a i r  v e r y  d i f f i c u l t  
b e c a u s e  w h a t  you  c a n n o t  s e e ,  you  c a n n o t  c o u n t .

A t  G e n e r a l  M o t o r s ,  a s b e s t o s  i s  u s e d  in  s e v e r a l  d i v i s i o n s  in  v a r y i n g  q u a n t i t i e s .  
A t  In lan d  M a n u f a c t u r i n g ,  i t  i s  u s e d  to  m a k e  b r a k e  l in in g .  I t  i s  b r o u g h t  in
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in  p l a s t i c  100 lb. b a g s  and  is  t h e n  " f lu f f e d "  b e c a u s e  of i t s  t e n d e n c y  to p a c k
down d u r i n g  s h ip p in g .  F r o m  th e  f l u f f e r ,  i t  i s  b r o u g h t  to the  m ix in g  a r e a
w h e r e  r e s i n s ,  l ead ,  c a r d i l i t e ,  and  o t h e r  m a t e r i a l s  a r e  added .  The  lead  i s
a n o t h e r  s t o r y  a l t o g e t h e r .  I t  i s  t h e n  a l m o s t  a s e m i s o l i d  and  i s  pu t  in  m e t a l
d r u m s .  N ex t ,  t h e  m i x t u r e  i s  s e n t  to t h e  p r e s s e s  w h e r e  the  a c t u a l  l in ing  is
m a d e .  A f t e r  p r e s s i n g  it  i s  g r o u n d ,  c u t ,  and  t h e n  b ak e d ,  and f i n a l l y  s e n t  to
i n s p e c t i o n  a s  t h e  f i n a l  p r o d u c t .  B r a k e  l in ing  a t  I n l a n d  f o r  G e n e r a l  M o t o r s
c a r s  r e q u i r e s  t h a t  a b o u t  34 t o n s  of r a w  f lu f fy  a s b e s t o s  be u s e d  da i ly .  (34 t o n s
a day) T h e  o p e r a t i o n  h a s  b e e n  i n  p r o d u c t i o n  f o r  s o m e  y e a r s  and ,  a t  p r e s e n t ,
s o m e  300  e m p l o y e s  a r e  e x p o s e d  to  a s b e s t o s  f i b e r s  v a r y i n g  f r o m  2 to  6 m i l l i o n
o a r t i c l e s  o e r  cub ic  foo t  of a i r .  No f a c e  m a s k s  a r e  w o r n .
*  *.

Now, l e t ' s  loo k  a t  w h a t  h a p p e n s  w h e n  y o u  b r e a t h e  in  a s b e s t o s  f i b e r s .  T h e  
f i b e r s ,  w h e n  i n  the  a i r  s u c h  a s  in  t h e  v i c i n i t y  of t h e  p r e s s e s ,  t e n d  to  d r i f t  
t o w a r d  t h e  f l o o r  at  d i f f e r e n t  r a t e s  of s p e e d .  T h e  s m a l l e r  f i b r i l s  m a y  even  
s t a y  a i r b o r n e  and a c t u a l l y  f l o a t  fo r  a long  t i m e  o r  be s w e p t  a w a y  by a i r  
c u r r e n t s .  T h e  p a r t i c l e s  e n t e r  t he  r e s p i r a t o r y  s y s t e m ,  h o p e f u l l y  t h r o u g h  
t h e  n o s e ,  and  m a y  fo l low  t h e  a i r  c u r r e n t s  d o w n w a r d .  M o s t  a r e  t r a p p e d  by 
t h e  n a s a l  m u c o u s  m e m b r a n e ;  s o m e  by  t h e  t h r o a t ,  but  m a n y  m a y  e n t e r  t h e  
m a i n  s t e m  b r o n c h u s  and  l o w e r  r e s p i r a t o r y '  t r a c t .

H e r e ,  t h e  m a j o r i t y  of  f i b e r s  a r e  r e m o v e d  by  t h e  m u c o c i l i a r y  s w e e p in g  
s y s t e m  o r  m u c o c i l i a r y  e s c a l a t o r ,  w h i c h  by' a n d  l a r g e  i s  q u i t e  an  e f f e c t iv e  
p r o c e s s  (w hich  you  w i l l  r e m e m b e r  f r o m  y o u r  m e d i c a l  s c h o o l  day's) e x c e p t  
i n  heavy '  s m o k e r s .  T h e  c h r o n i c  b r o n c h i t i s  of heavy '  s m o k in g  c o m p le te ly '  
" b o g s "  dow n  th e  w h o le  p r o c e s s .  Dow n in  t h e  t e r m i n a l  b r o n c h io l e ,  j u s t  
b e f o r e  t h e  a lv e o l i  a r e  r e a c h e d  t h e  body  h a s  no  e f f e c t i v e  s w e e p in g  s y s t e m  
b e c a u s e  t h e  p se u d o  s t r a t i f i e d  c i l i a t e d  c o l u m n a r  e p i t h e l i u m  w h i c h  d id  s u c h  a 
good  j o b  in  t h e  m o r e  p r o x i m a l  a i r  p a s s a g e s  now7 b e c o m e  a s in g le  l a y e r  of  
c u b o i d a l  c e l l s  and  i s  i n e f f e c t i v e  in  s w e e p i n g  up f i b r o u s  d e b r i s .  T h e  jo b  of 
r e m o v i n g  t h e  a s b e s t o s  f i b e r  now b e c o m e s  the  r e s p o n s i b i l i t y '  of l a r g e  
m i g r a t o r y '  s c a v e n g e r  c e l l s  to engu lf  t h e  f i b e r  a n d  d e s t r o y  i t  or  t a k e  i t  to
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t h e  l y m p h a t i c  s y s t e m  f o r  d i s p o s a l .  T h e s e  s c a v e n g e r  c e l l s  a r e  c a l l e d  
m a c r o p h a g e s .  It  i s  h e r e  i n  t he  t e r m i n a l  b r o n c h i o l e  t h a t  t h e  m e d i c a l  
p h e n o m e n o n  the  a s b e s t o s  b od y  i s  f o r m e d ,  a p p a r e n t l y  a r e a c t i o n  of t he  
a s b e s t o s  f i b e r  and  t h e  m a c r o p h a g e s  to  f o r m  a  c u r i o u s  d u m b b e l l - s h a p e d ,  
i r o n - s t a i n i n g  s t r u c t u r e .  T h i s  i s  t h e  c e l l  found  i n  t h e  s p u t u m  of p a t i e n t s  
s u s p e c t e d  of h a v i n g  a s b e s t o s i s .  I t  i s  kno w n  n o w ,  h o w e v e r ,  t h a t  one  n ee d  
no t  h a v e  a s b e s t o s i s  to  h a v e  a s b e s t o s  b o d ie s  in  t h e  lung .  T h e  a s b e s t o s  
body  i s  found  in  a v e r y  h ig h  p e r c e n t a g e  of a s b e s t o s  w o r k e r s  who do no t  
h a v e  a s b e s t o s i s  and ,  a l s o ,  up  to  50% of n o r m a l  p e o p l e  i n  o r d i n a r y  l i f e .
In  o t h e r  w o r d s ,  t h e  a s b e s t o s  b od y  c a n  be found  i n  h e a l t h y  p e o p le  and  i s  
not  d i a g n o s t i c  of d i s e a s e .

As you k no w  w h e n  t h e  p a t i e n t  i s  in  p e r s i s t a n t  c o n t a c t  w i t h  h ig h  c o n c e n t r a t i o n s  
of a s b e s t o s ,  a t y p e  of f i b r o s i s  c a n  o c c u r  c a u s i n g  d e c r e a s e d  t i c a l  v o l u m e  and  
a d e c r e a s e  in  t he  e l a s t i c i t y  of  t h e  p u l m o n a r y  s t r u c t u r e .  W e g ive  th i s  the  
n a m e  a s b e s t o s i s .  I w o n ' t  go in to  th i s  c o n d i t i o n  h e r e .  W e a r e  a l l  a w a r e  of 
a s b e s t o s i s  in  a s b e s t o s  w o r k e r s .

F o r  m a n y  y e a r s  t h e r e  h a s  b e e n  r e c o g n i t i o n  of t h e  f a c t  t h a t  p e o p le  w i th  
a s b e s t o s i s ,  in  a d d i t i o n  to t h e i r  f i b r o s i s ,  h a v e  a g r e a t e r  c h a n c e  of a c q u i r i n g  
c a n c e r  of  t h e  lung .  T h i s  h a s  b e e n  w e l l  d o c u m e n t e d  by  i n v e s t i g a t o r s .  T he  
l o g i c a l  c o n c l u s i o n  in  t h e  p r e v e n t i o n  of  c a n c e r ,  t h e r e f o r e ,  w a s  s i m p l y  do 
n o t  a l l o w  t h e  a s b e s t o s  w o r k e r  t o  be  so  e x p o s e d  a s  to  c a u s e  a s b e s t o s i s  
( f i b r o s i s )  and  the  c h a n c e  f o r  c a n c e r  w i l l  be  v i r t u a l l y  e l i m i n a t e d .  T h e  
c h e s t  X - r a y  w as  t h o u g h t  to  be  t h e  a n s w e r .  C e r t a i n l y ,  f i b r o s i s  c a n  be s e e n  
r a d i o l o g i c a l l y  and  c l i n i c a l  a s b e s t o s i s  i s  e a s i l y  d i a g n o s e d .  M o s t  a s b e s t o s  
p l a n t s  b e g a n  t a k in g  c h e s t  f i l m s  e v e r y  s i x  m o n t h s  to  a y e a r .  T h i s  p l a n  h a s  
w o r k e d  i n  the  p r e v e n t i o n  of  a s b e s t o s i s  b e c a u s e  v e r y  e a r l y  s i g n s  of f i b r o s i s  
c a n  be s e e n  r a d i o l o g i c a l l y  and  t h e  e m p l o y e  r e m o v e d  f r o m  a s b e s t o s .  T h i s  
no t  on ly  t h e o r e t i c a l l y  p r e v e n t e d  a s b e s t o s i s  bu t  e l i m i n a t e d  t h e  p o t e n t i a l  
of c a n c e r  of t h e  lung.
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As i t  t u r n e d  out ,  t h e  i n c i d e n c e  of a s b e s t o s i s  h a s  b ee n  g r e a t l y  r e d u c e d  
p a r t l y  b e c a u s e  of e a r l y  X - r a y  d e t e c t i o n  and  b e c a u s e  of r e d u c e d  c o n c e n ­
t r a t i o n s  of a s b e s t o s  a t  t h e  j o b  s i t e  o v e r  t h e  y e a r s .  H o w e v e r ,  i t  soon  
b e c a m e  a p p a r e n t  t h a t  lung  c a n c e r  in  e m p l o y e s  e x p o s e d  to a s b e s t o s  c on t inued  
to r i s e  i n  s p i t e  of f e w e r  a s b e s t o s i s  c a s e s .  T h i s  s h o w e d  s i m p l y  t h a t  one 
need  n o t  go t h r o u g h  the  s t a g e  of a s b e s t o s i s  and  p u l m o n a r y  f i b r o s i s  to a c q u i r e  
lung c a n c e r  f r o m  a s b e s t o s  e x p o s u r e .  T h i s  p r o m p t e d  a w h o le  n ew  look a t  
the  h a z a r d s  of  a s b e s t o s  i n h a l a t i o n .  T h i s  i s  w h y  I a m  s p e a k i n g  tod ay .

Now, s o m e  c o n f l i c t i n g  s t a t i s t i c s  - -
C a n c e r  of t h e  lung  o c c u r s  e v e n t u a l l y  in  40% of t h o s e  p a t i e n t s  h a v in g  p r i o r  
a s b e s t o s i s .

A s l i g h t l y  d i f f e r e n t  s t u d y  by B u c n a n o n  i n  1965 s h o w e d  t h a t  o v e r  50% of m a l e s  
dying w i t h  a s b e s t o s i s  i n  E n g l a n d  a l s o  h a d  a lung  t u m o r .

I t  w a s  found  i n  L o ndon  H o s p i t a l  t h a t  t h e  m a l i g n a n t  p l e u r a l  t u m o r  m e s o t h e l i o m a  
o c c u r s  in  . 3% of t he  n o r m a l  p o p u l a t i o n  but  in  a s b e s t o s i s ,  r i s e s  to 37%.

O 'D o n n e l l  r e p o r t e d  in  1965 t h a t  in  55 a s b e s t o s  t e x t i l e  w o r k e r s  who h ad  p a t h o ­
l o g i c a l l y  p r o v e d  a s b e s t o s i s ,  28 h a d  m a l i g n a n t  n e o p l a s m s  - 23 b r o n c h o g e n i c  
c a r c i n o m a  - a n d  5 m a l i g n a n t  m e s o t h e l i o m a . .

F o r  t h e  y e a r  1947 in  G r e a t  B r i t a i n ,  i t  w a s  e s t a b l i s h e d  t h a t  13% of t h o s e  
h a v in g  a s b e s t o s i s  a l s o  a c q u i r e d  lung  c a n c e r  a s  c o m p a r e d  to 2-6% fo r  the  
g e n e r a l  p o p u la t io n .

T h e r e  a r e  m a n y  o t h e r  s t u d i e s  of  t h i s  n a t u r e .  I  h a v e  t r i e d  to  d e v e lo p  f o r  you  
t h e  f a c t  t h a t  p e o p le  h a v i n g  h a d  a s b e s t o s i s  r u n  a m u c h  h i g h e r  r i s k  of a c q u i r i n g  
lung c a n c e r .  So be i t .

Now l e t ' s  t a k e  t h e  a s b e s t o s  w o r k e r  no t  n e c e s s a r i l y  h a v i n g  a s b e s t o s i s  and s e e  
i f  w e  c a n  d e t e r m i n e  h i s  c h a n c e s  of a c q u i r i n g  lung  c a n c e r .

A s tud y  on N ew  Y o r k  i n s u l a t i o n  w o r k e r s  by S i e l i k o f f  in  1964 sh ow ed  t h a t  t he y  
h a v e  lung  c a n c e r  6 to 7 t i m e s  t h e  e x p e c t e d  r a t e .  T h e s e  m e n  w e r e  c o n s i d e r e d
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to h a v e  l igh t  i n t e r m i t t e n t  e x p o s u r e  to  a s b e s t o s .

Doll, i n  1955,  found  the  i n c i d e n c e  of lung  c a n c e r  in  p e r s o n s  with  long and  
c o n t in u e d  h e a v y  e x p o s u r e  to  a s b e s t o s  to  be  a b o u t  10 t i m e s  th e  e x p e c t e d  r a t e .

In a  s t u d y  of 371 m e n  w o r k i n g  i n  a s b e s t o s  f o r  52 m o n t h s ,  s t a r t i n g  J a n u a r y  
1963,  i t  w a s  found  t h a t  94 m e n  d ie d  d u r i n g  t h a t  t i m e ,  t h e  e x p e c t e d  n u m b e r  
being l e s s  t h a n  h a l f  t h a t  a m o u n t .

D o c t o r  S i e l i k o f f ' s  s t u d y  s h o w e d  t h a t  i f  t h e  a s b e s t o s  w o r k e r  s m o k e d  c i g a r e t t e s  
t h e n  t h e  c h a n c e s  of dy ing  of  lung  c a n c e r  a r e  90 t i m e s  a s  g r e a t  a s  t h e  a v e r a g e  
m a n .

N o r d m a n  w en t  e v e n  f u r t h e r  by  s t a t i n g  t h a t  c a r c i n o m a  of t h e  lung i s  a n  
" o c c u p a t i o n a l  d i s e a s e "  a m o n g  p e o p l e  e n g a g e d  i n  a s b e s t o s  w o r k .

D r .  C o r d o v a  in  h i s  s t u d y  s t a t e s ,  " t h e  l o n g e r  t h e  e x p o s u r e  to  a s b e s t o s ,  the  
g r e a t e r  t h e  r i s k  of d e v e lo p in g  a m a l i g n a n t  t u m o r ;  and  t h e  y o u n g e r  t h e  i n d i v i d u a l  
w h e n  f i r s t  e x p o s e d  to  a s b e s t o s  d u s t ,  t h e  e a r l i e r  i s  t h e  d e v e l o p m e n t  of p u l m o n a r y  
c a r c i n o m a " .  D r .  C o r d o v a  m e n t i o n e d  e x p o s u r e  t i m e  f r o m  12 m o n t h s  to  27 
y e a r s .

D r .  C o r d o v a  a l s o  c o n c l u d e d  t h a t ,  " i n  t h e  c a s e  of a s b e s t o s ,  t h e r e  a p p e a r s  to 
be s u f f i c i e n t  c l i n i c a l  p a t h o l o g i c a l  e v i d e n c e  t o  m a k e  i t  p r o b a b l e  t h a t  i t  i s  a 
c a r c i n o g e n i c  a g e n t " .

■ Now l e t ' s  d i s c u s s  a s b e s t o s  a s  i t  r e l a t e s  t o  t h e  m a n  on t h e  s t r e e t .  D r .  J o h n  
J .  H a n lo n  of t h e  D e p a r t m e n t  of  H e a l t h ,  E d u c a t i o n  a n d  W e l f a r e  s t a t e d  in  
D e c e m b e r  of 196 8 t h a t ,  " a s b e s t o s  f i b e r  d a n g e r  i s  n o t  l i m i t e d  to  t h o s e  who  
w o r k  w i th  a s b e s t o s " . .  He m e n t i o n e d  a u t o p s y  s t u d i e s  a t  M ou n t  S ina i  H o s p i t a l  
in  N ew  Y o r k  in  w h i c h  80% of 70 s h i p y a r d  w o r k e r s  h a d  c o n s i d e r a b l e  a m o u n t s  
o f  a s b e s t o s  f i b e r s  i n  t h e i r  l u n g s .  N one  of t h e s e  m e n  w e r e  a s b e s t o s  w o r k e r s .

R a n d o m  a u t o p s y  s t u d i e s  f r o m  p e o p l e  of a l l  w a l k s  of l i f e  ( 1 ,0 0 0  a u t o p s i e s )
D r .  H an lo n  r e p o r t s ,  s h o w e d  50% of t h e  p e o p l e  h a d  a s b e s t o s  in  t h e i r  l u n g s .
T h i s  h a s  been  b a c k e d  up by  o t h e r  s t u d i e s .  It  m e a n s  t h a t  o n e - h a l f  of you
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h a v e  a s b e s t o s  f i b e r s  in  y o u r  l u n g s ,  e i t h e r  a s  f i b e r s  o r  a s b e s t o s  b o d i e s .
I t  w a s  D r .  C o r d o v a ,  in  t h e  p r e c e d i n g  s tudy ,  who  s u g g e s t e d  t h a t  " t h e  
a s b e s t o s  body  m a y  v e r y  w e l l  b e  t h e  c a r c i n o g e n  in  t h e  p r o d u c t i o n  of c a n c e r  
of t h e  l u n g " .

D r .  J .  G.  T h o m p s o n ' s  s t u d y  a t  t h e  U n i v e r s i t y  of C a p e  T o w n  s h o w e d  from.
500 a u t o p s i e s  t h a t  one  ou t  of  e v e r y  f o u r  h a d  a s b e s t o s  b o d i e s  i n  t h e i r  l u n g s .  
T h e s e  w e r e  th e  o r d i n a r y  n o n - a s b e s t o s  w o r k e r s ,  t h e  u r b a n  d w e l l e r .  A t  
t h a t  t i m e ,  D r .  T h o m p s o n  p o i n t e d  out  t h e r e  h a s  b e e n  a t r e m e n d o u s  i n c r e a s e  
i n  a s b e s t o s  f i b e r s  i n  t h e  w o r l d  i n  t h e  l a s t  t w e n t y  y e a r s  (4 m i l l i o n  to n s  e a c h  
y e a r ) .  He a l s o  s u g g e s t e d  t h a t  t h e  a i r  of c i t y  s t r e e t s  w a s  a l i k e l y  s o u r c e  of 
a s b e s t o s  e x p o s u r e  and  t h a t  t h e  a v e r a g e  a u t o m o b i l e  m i g h t  be a m a j o r  c a u s e  
of t h e  l i b e r a t i o n  of a s b e s t o s  d u s t  ( b r a k e  l i n in g s  a n d  c l u t c h  f a c in g s ) .  He 
p o i n t e d  out  t h a t  t h e  h a l f - l i f e  of t h e  e l e m e n t  S t r o n t i u m  90 i s  e i g h t e e n  y e a r s  
and  t h a t  t h e  h a l f  l i fe  of a s b e s t o s  i s  an  i n f in i ty  of y e a r s  and  c o n c l u d e d  t h a t  
b e c a u s e  of t h e  c o n t in u o u s  d i s i n t e g r a t i o n  of a s b e s t o s  p r o d u c t s ,  s u c h  a s  b r a k e  
l i n i n g s ,  r o o f i n g  m a t e r i a l ,  a n d  d e m o l i t i o n  of b u i l d i n g s ,  a s b e s t o s  w a s  c o n s t a n t l y  
f in d in g  i t s  w a y  in to  th e  a t m o s p h e r e  a s  a n  " e v e r l a s t i n g  c o n t a m i n a n t " .  D r .  
T h o m p s o n  p r e d i c t e d  t h a t  i n  f u t u r e  d e c a d e s  in  u r b a n  a r e a s ,  " a s b e s t o s  i n d u c e d  
c a n c e r  w ou ld  v e r y  w e l l  r i v a l  o t h e r  k n o w n  c a u s e s  of c a n c e r " .

T h i s  i s  p r e t t y  r o u g h  stuf f!  If  q u a l i f i e d  i n v e s t i g a t o r s  s u c h  a s  t h e s e  a r e  go ing  
to  d i s c u s s  a s b e s t o s - c a n c e r  r e l a t i o n s h i p s  i n  t e r m s  of c o n c e n t r a t i o n  on the  
s t r e e t ,  h o w  c a n  w e  a n s w e r  w h e n  a s k e d  a b o u t  o u r  w o r k e r  e x p o s e d  t o  5 m i l l i o n  
p a r t s  p e r  c ub ic  foo t  of a i r  a l l  d ay  long .  One  m i g h t  a n s w e r  t h e  q u e s t i o n  by 
s a y i n g  o b v i o u s l y ,  a s b e s t o s  h a s  got  to  go.' On t h e  s u r f a c e  i t  m a y  s e e m  
r i d i c u l o u s  to  t a l k  a b o u t  i n d u s t r i a l  e x p o s u r e  w h e n  w e ' r e  w o r r i e d  a b o u t  t he  
m a n  on  th e  s t r e e t  a t  s u c h  d i l u t e d  c o n c e n t r a t i o n s .

W h a t  h a v e  w e  sh ow n  so  f a r ?  W e l l ,  i t  l oo k s  l i k e l y  t h a t  a s b e s t o s  i n d u c e d  
f i b r o s i s  (or  a s b e s t o s i s )  c a n  and  d o e s  c a u s e  lung  c a n c e r .
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i t  l oo k s  a s  t h o u g h  a s b e s t o s  w o r k e r s  h a v e  a  g r e a t e r  c h a n c e  of a c q u i r i n g  
lung  c a n c e r  t h a n  the  n o r m a l  p o p u l a t i o n .

I t  cou ld  be  t h a t  t h e  m a n  on  t h e  s t r e e t  i s  a f f e c t e d  c a r c i n o g e n i c a l l y  by  a s b e s t o s  
but  w e  h a v e  by  no  m e a n s  p r o v e n  t h i s  l a s t  p o in t .

S o m e  v e r y  r e c e n t  w o r k  h a s  b e e n  d o n e  to  s h o w  t h a t  t h e  d o s e  of a s b e s t o s  
e x p o s u r e  i s  e x t r e m e l y  i m p o r t a n t  i n  d e t e r m i n i n g  o n e ' s  c h a n c e s  of  a c q u i r i n g  
lung  c a n c e r .  T h i s  l e a d s  u s  t o  t h e  h o p e  t h a t  t h e  c a r c i n o g e n i c  p r o p e r t i e s  a r e ,  
i n  f a c t ,  d o s e  r e l a t e d  and  by  l o w e r i n g  t h e  c o n c e n t r a t i o n  of  a s b e s t o s  w e  m a y  
p r e v e n t  c a n c e r  of  t h e  lung .  P e r h a p s  t h i n g s  a r e n ' t  so  bad ,  a f t e r  a l l .

S tu d i e s  done  on  e m p l o y e s  of a s b e s t o s  m i n e s  in  C a n a d a  s h o w  t h a t  b e f o r e  1930, 
w h e n  t r e m e n d o u s  d o s e s  of a s b e s t o s  w e r e  i n  t h e  e n v i r o n m e n t  of t h e  w o r k e r ,  
t h e  a m o u n t  of a s b e s t o s i s  and  c a n c e r  f a r  o u t n u m b e r e d  t h e  n o r m a l  e x p e c t a n c y .  
Now, s i n c e  t h a t  t i m e ,  i n  c o m b i n a t i o n  w i t h  p r o p e r  v e n t i l a t i o n  and  w o r k e r  
p r o t e c t i o n  t h e  a s b e s t o s i s  and  c a n c e r  r a t e s  a r e  e q u a l  to  t h e  n o r m a l  p o p u l a t i o n .  
Now w a s  t h i s  j u s t  a s t r o k e  of  l u c k ?  O r  d id  l o w e r i n g  t h e  c o n c e n t r a t i o n  a c t u a l l y  
r e d u c e  c a n c e r ?

B r a k e  l i n i n g s  w e r e  t h e  s u b j e c t  o f  t h e  U. S. P u b l i c  H e a l t h  S e r v i c e  R e p o r t .
D r .  J .  L y n c h  r e p o r t e d  t h a t  a s b e s t o s  t h a t  m i g h t  c o m e  f r o m  b r a k e  l i n in g  w e a r  
w a s  a n  i n c o n s e q u e n t i a l  h e a l t h  f a c t o r  i n  u r b a n  a i r  p o l l u t i o n  b e c a u s e  of d i lu t io n .

D r s .  E n t e r  l i n e  and  K e n d r i c k  c o n c l u d e d  t h a t  t h e  a m o u n t  of  a s b e s t o s  to  w h ic h  
p e o p l e  i n  g e n e r a l  m a y  be  e x p o s e d  o u t s i d e  of i n d u s t r y  i s  o f  l i t t l e  i m p o r t a n c e  
b e c a u s e  of t h e  d i lu t io n  f a c t o r .

E v e n  t h o u g h  t h e s e  a u t h o r s  d i f f e r  d r a m a t i c a l l y  f r o m  t h e  p r e v i o u s  s t u d i e s  
c o n d e m m i n g  a s b e s t o s ,  i t  b r i n g s  up  t h e  i d e a  t h a t  d i l u t i o n s  a n d  c o n c e n t r a t i o n s  
m a y  v e r y  w e l l  be  c r i t i c a l  i n  c a n c e r  c o n t r o l .
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