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In  r e sponse  t o  a r e q u e s t  from C m n i s s i o n e r  Larson on t h e  r a d i a t i o n  levels  
a t  which damage t o  orgacisms appears ,  a few i s o l a t e d  examples have been 
c o l l e c t e d ,  

D r .  L. Be R u s s e l l  r e p o r t e d ,  Proc. Expo Bio l .  Med., 95, 174 (1957) t h a t  
an X-rny dose  of  25 r t o  7.5 day mouse embryos l ed  t o  a marked i n c r e a s e  
i n  a b n o r m a l i t i e s  of t h e  s k e l e t o n ,  S i m i l a r  o b s e r v a t i o n s ,  u s ing  a 
r a d i a t i o n  dose  of 18 r ,  were made by H. K r i e g e l ,  A b s t r a c t s  of t h e  S e c o d  
I n t e r n a c i o n a l  Corgress  o f  Rad ia t ion  Research,  159 (1962). G,  G, 
P o l i k a r p o r ,  Radioecology of Aquat ic  Organisms (Engl i sh  E d i t i o n )  1966, 
sumnarizes  a number of s t u d i e s  of damage t o  v a r i o u s  marine organisms 
( f i s h ,  f r o g s ,  newts) i n  embryonic o r  larval  s t a g e s  f r o n  rdl3tim doses 

.5 ranging  upward from 2 r. 

S t u d i e s  by D r .  Alice S t e w a r t ,  et .al ,  B r ,  Med. J,, 1:1495 (1958) acd by 
D r .  B o  MacMahon, J. Nat, Cancer I n s t , ,  28: 1173 (1962) have been cons idered  
g e n e r a l l y  t o  i n d i c a t e  h i g h e r  t h a n  normal inc idence  of  leukemia and of 
mal ignancies  of t h e  nervous system arnorg persons  who have rece ived  r a d i a t i o n  
doses of  a few r (perhaps  from about  I t o  5 r) dur ing  e a r l y  f e t a l  develop-  
ment. T h i s  i n t e r p r e t a t i o n  of t h e s e  s t u d i e s  has  sometimes been ques t ioned ,  
The U,N, S c i e n t l f i c  Committee on t h e  E f f e c t s  of Atomic R a d i a t i o n  observes  
i n  its 1969 Report  (page 76, paragraph 62) ,  "As w i t h  a l l  medica l  su rveys ,  
t h e  p o s s i b i l i t y  cannDt be excluded t h a t  t h e  ' i nc reased  r a d i a t i o n  r isks m y  
be, a t  l ea s t  i n  p a r t ,  s p u r i o u s ,  s i n c e  t h e r e  i s  no way t o  s e p a r a t e  t h e  
e f f e c t  of r a d i a t i o n  a s  such  from t h a t  o f  t h e  m a t e r n a l  c o n d i t i o n  t h a t  may 
have prompted t h e  exposure." 

"In an i n d i v i d u a l  a d u l t  i t  i s  d i f f i c u l t  o r  i n  sone c a s e s  imposs ib l e  t o  
d e t e c t  e f f e c t s  from a single e x t e r n a l  exposure of less than  25 t o  50 r ,  
and from cont inuir?g exposure t o  l e v e l s  e17ea about  two o r d e r s  of magnitude 
g r e a t e r  t han  n a t u r a l  background, 
changes i n  t h e  nuc leus  of lymphocytes have been desc r ibed  i n  some a d u l t  
r a d i a t i o n  workers a f t e r  two weeks of exposure t o  l e v e l s  as low as 0.20 r 
p e r  week," (FRC Report  No. 1, 5/18/60)*, 

It should  be no ted ,  however, t h a t  

\ "In  f e t a l  o rgan  sys tems,  e f f e c t s  (e ,g , ,  de layed  e f f c c t s  on blooc? for.!!ing 
t i s s u e s )  may be ev iden t  Fiith 2-10 r a c u t e  exposure,  and s k e l e t a l  effects 
wi th  24 rot'  (FKC Repor t  No, I, 5/18/60). - .  

' -, 

*It i s  not  known whether  t h e s e  changes have any e f f e c t  on h e a l t h  
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Memo t o  Commission - 2 -  

"Studies  of human c e l l s  grown i n  t i s s u e  c u l t u r e  have shown t h a t  doses  
as lmi  a s  25 r w i l l  c ause  d e t e c t a b l e  chromosome breakage i n  a s i g n i f i c a n t  
p r o p o r t i o n  of  t h e  c e l l s . "  (Na t iona l  Academy o f  Sc iences  (NAS), S u m a r y  
Repor t ,  B i o l o g i c a l  E f f e c t s  of Rad ia t ion ,  1960), 

"S tud ie s  of muta t ions  - / i n  Drosophi la / .  
as low as 5 r have a s i g n i f i c a n t  mutagenic e f f e c t  and t h a t  t h e  dose- 
e f f e c t  cu rve  i s  l i n e a r  from lower t o  h i g h e r  doses," (Report of t h e  U.Xo 
S c i e n t i f i c  Cotcmittee on t h e  E f f e c t s  o f  Atomic R a d i a t i o n ,  page 92, 1962), 

- 
have i n d i c a t e d  t h a t  a c u t e  doses  

There  has  n o t  been an o p p o r t u n i t y  f o r  a comprehensive s t u d y  of t h e  
l i t e r a t u r e  i n  t h i s  f i e l d .  
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