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IS ALL NUCLEAR RADIATION HARMFUL? 

Hugh F, Henry 

An a n a l y s i s  i s  made of  a v a i l a b l e  e x p e r i m e n t a l  resul ts  on t h e  l o n g e v i t y  

e f f e c t s  of c h r o n i c  low- leve l  r a d i a t i o n  upon animals .  I t  i s  shown t h a t  

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

r a d i a t i o n  exposure  levels below about  2-5 rad/week; f o r  h i g h e r  exposures  , 
a l i f e - s h o r t e n i n g  e f f e c t  is  observed a l t h o u g h  t h e  d a t a  d o  show v a r i a t i o n s  

among animals .  

r e s u l t i n g  from i n j e c t i o n  of r a d i o i s o t o p e s  show t h a t  f o r  such m a t e r i a l s  of 

i n t e r e s t  a s  p lu tonium and uranium s t a t i s t i c a l  l i f e - l e n g t h e n i n g  e f f e c t s  a l s o  

occur  f o r  compara t ive ly  low i n j e c t i o n s  where h i g h e r  i n j e c t i o n s  produce 

l i f e  s h o r t e n i n g .  

s t u d i e s  on t h e  l o n g e v i t y  of r a d i o l o g i s t s ,  and t h e s e  a l s o  i n d i c a t e  a n  

a p p a r e n t  g r e a t e r  l i f e  expectancy f o r  t h i s  group a s  compared t o  p h y s i c i a n s  

S i m i l a r l y ,  a v a i l a b l e  d a t a  on c h r o n i c  i n t e r n a l  exposures  

The p r i n c i p a l  s o u r c e s  of human d a t a  a r e  s t a t i s f i c a l  

i n  g e n e r a l ,  

d e t e r m i n a t i o n  of t h e  o v e r - a l l  g e n e t i c  e f f e c t s  of low leve ls  of r a d i a t i o n ,  

p r i m a r i l y  because  t h e  d a t a  do n o t  c l e a r l y  i n d i c a t e  envi ronmenta l  

s e l e c t i o n  p r i n c i p l e s .  

e v a l u a t i n g  t h e  o v e r - a l l  somat ic  and g e n e t i c  e f f e c t s  of low levels of 

r a d i a t i o n  a r e  b r i e f l y  d i s c u s s e d .  

I t  i s  n o t e d  t h a t  a v a i l a b l e  d a t a  do n o t  p e r m i t  unequivoca l  

Some of t h e  p h i l o s o p h i c a l  b a s e s  i n v o l v e d  i n  
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World Heal th  O r g a n i z a t i o n  i n  1957 (3). These  documents have provided 

t h e  pr imary  r e f e r e n c e  i n f o r m a t i o n .  

Although e x p e r i m e n t a l  d a t a  have been o b t a i n e d  w i t h  a wide v a r i e t y  of 

l i v i n g  m a t e r i a l s ,  b o t h  p l a n t  and an imal ,  o n l y  a few s t a t i s t i c a l  s t u d i e s  

of induced m u t a t i o n s  i n  man h a v e  been a t t e m p t e d ,  t h e s e  i n c l u d i n g  a n a l y s e s  

of t h e  o f f s p r i n g  of t h e  s u r v i v o r s  of t h e  f i r s t  a tomic  bombs. 

human d a t a ,  Le jeune  (3) concludes  t h a t  s t a t i s t i c a l  s i g n i f i c a n c e  may 

b e  a t t a c h e d  o n l y  t o  t h o s e  which i n d i c a t e  a p o s s i b l e  i n c r e a s e  i n  h e a r t  

d i s e a s e  among t h e  progeny of r a d i o l o g i s t s  and t o  t h o s e  which i n d i c a t e  

a s l i g h t  change i n  t h e  sex r a t i o  of t h e  progeny of i r r a d i a t e d  p a r e n t s .  

From t h e s e  

S tevenson  (3) p o i n t s  o u t  t h e  d i f f i c u l t i e s  i n h e r e n t  i n  v a r i o u s  proposed 

methods f o r  e v a l u a t i n g  m u t a t i o n a l  e f f e c t s  i n  man. 

most f r e q u e n t l y  r e p o r t e d  f o r  man r e f e r  t o  t h e  resu l t s  of spontaneous 

Otherwise ,  t h e  s t u d i e s  

m u t a t i o n s .  

c o r r e l a t i o n s  of any g e n e t i c  o r  somat ic  e f f e c t s  t o  d i f f e r e n c e s  i n  back- 

ground l e v e l s  a t  d i f f e r e n t  geographic  l o c a t i o n s .  

I t  i s  n o t e d  i n  p a r t i c u l a r  t h a t  no d a t a  h a v e  g i v e n  unambiguous 

6 

I n f o r m a t i o n  of a d i f f e r e n t  t y p e  on t h e  p o s s i b l e  g e n e t i c  e f f e c t s  of 

r a d i a t i o n  t o  man h a s  been g i v e n  by Kaplan (40) who h a s  fo l lowed t h e  

e x p e r i e n c e  of 644 womenwhomhe h a s  t r e a t e d  w i t h  200 kv X-rays f o r  

s t e r i l i t y  and i n f e r t i l i t y ;  688 c o n c e p t i o n s  i n  351 of t h e s e  women were 

a t t r i b u t e d  t o  t h e s e  t r e a t m e n t s .  I n  rev iewing  h i s  e x p e r i e n c e ,  h e  h a s  

come t o  t h e  c o n c l u s i o n s  t h a t  "----- no i n c r e a s e  i n  g e n e t i c  damage was 

found i n  644 m a r r i e d  women g i v e n  approximate ly  65 r t o  t h e  o v a r i e s  and 

fo l lowed f o r  one t o  33 y e a r s , "  and " t h e  i n c i d e n c e  of g e n e t i c  damage 
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t o  t h e  c h i l d r e n  and g r a n d c h i l d r e n  of t h i s  group is  l e s s  t h a n  t h a t  i n  t h e  

normal popula t ion .”  

r e p o r t  and i n d i c a t e s  t h a t  a d d i t i o n a l  i n f o r m a t i o n  i s  a v a i l a b l e  from t h e  

e x p e r i e n c e  of o t h e r  p h y s i c i a n s  p r o v i d i n g  s i m i l a r  t r e a t m e n t s  but d o e s  n o t  

g i v e  a s p e c i f i c  r e f e r e n c e  t o  t h e s e  d a t a .  

Kaplan r e c o g n i z e s  t h e  s t a t i s t i c a l  d e f i c i e n c i e s  i n  h i s  

I n  g e n e r a l ,  e x p e r i m e n t a l  i n f o r m a t i o n  o b t a i n e d  w i t h  o t h e r  l i v i n g  

m a t e r i a l  h a s  shown t h a t  r a d i a t i o n  c a n  i n c r e a s e  t h e  normal m u t a t i o n  r a t e  

and h a s  a l s o  v e r i f i e d  some of  t h e  c o n c l u s i o n s  developed from s t u d i e s  of 

spontaneous  m u t a t i o n s ,  

v a s t  m a j o r i t y  of r e c o g n i z a b l e  m u t a t i o n s  r e s u l t  i n  l e t h a l  and d e l e t e r i o u s  

A s  i n  t h e  c a s e  of spontaneous m u t a t i o n s ,  t h e  

e f f e c t s  

Of  t h e s e  exper iments ,  t h o s e  of R u s s e l l  and h i s  co-workers w i t h  l a r g e  

numbers of mice a r e  p r o b a b l y  t h e  most n e a r l y  a p p l i c a b l e  t o  man s i n c e  t h e y  

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

of r a d i a t i o n  on mammalian g e n e t i c s ,  p a r t i c u l a r l y  under  c o n t r o l l e d  

c o n d i t i o n s .  Among t h e  e f f e c t s  no ted  was a s h o r t e n i n g  of t h e  l i f e  span 

of t h e  o f f s p r i n g  of some of h i s  male an imals  which had been i r r a d i a t e d  

w i t h  n e u t r o n s  (41); Kohn, however, d i d  n o t  observe  a s i m i l a r  e f f e c t  f o r  

t h e  progeny of male  mice g i v e n  t o t a l  body i r r a d i a t i o n  of 550 r by 250 kv 

X-rays (42). 

o f f s p r i n g  a s  had been  r e p o r t e d  f o r  man. 

He a l s o  d i d  n o t  n o t e  a change i n  t h e  s e x  r a t i o  of t h e s e  

Russell and h i s  co-workers (43) h a v e  r e c e n t l y  g i v e n  mice exposures  

a t  l e v e l s  down t o  10 rad/week, and have  shown t h a t  t h e  r a t e  of exposure  

does  have  a d e f i n i t e  e f f e c t  upon t h e  r a t e  of p r o d u c t i o n  of recognized  

m u t a t i o n s  w i t h  c o m p a r a t i v e l y  fewer  m u t a t i o n s  b e i n g  produced by a g i v e n  


