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Report of Ad Hoc Committee convened on May 22, 1974, t o  provide  recommen- 

d a t i o n s  on t h e  s c i e n t i f i c  m e r i t  of s tudying  t h e  f a t e  of plutonium i n  

deceased persons who had rece ived  i n j e c t i o n s  of plutonium y e a r s  earlier. 

This r e p o r t  i s  intended only  t o  be  a n  e v a l u a t i o n  of t h e  s c i e n t i f i c  merit 

of a proposed program t o  exhume t h e  bod ies  of t hose  few persons who 

r ece ived  in t ravenous  i n j e c t i o n s  of plutonium dur ing  t h e  per iod  1945 - 
1947. We are aware of t h e  f a c t  t h a t  t h e r e  are  a number of r e l a t e d  

a s p e c t s  which are of an  e t h i c a l ,  medical,  o r  pub l i c  op in ion  na tu re .  

This  r e p o r t  is  not  intended t o  g ive  ou r  e v a l u a t i o n  of t h e s e  a s p e c t s .  

The unanimous, b u t  q u a l i f i e d ,  op in ion  of t h i s  committee i s  t h a t  t h e  

proposed program of exhumation proceed i n  a n  o r d e r l y  manner. However, 

i f  permissions can  be  obta ined  €o r  on ly  a few.exhumations,  t h e  s c i e n t i f i c  

va lue  of t h e  program w i l l  be  seve re ly  l i m i t e d .  

t h e  fo l lowing  cons ide ra t ions :  

Th i s  d e c i s i o n  is based on 
c 

1. The "Langham equat ion" t h a t  a t t e m p t s  t o  re la te  u r i n a r y  (and f e c a l )  

e x c r e t i o n  rates t o  t h e  amount of plutonium p r e s e n t  i n  t h e  exposed person 

w a s  de r ived  from d a t a  obta ined  from t h i s  small group of  persons t h a t  

were given plutonium in t ravenous ly .  

mainly from e a r l y  d a t a ,  one measurement a t  1 1/2 yea r s ,  and two a t  5 

This  equat ion ,  which w a s  developed 

y e a r s  a f t e r  i n j e c t i o n ,  i s  i n t e r p o l a t e d  and e x t r a p o l a t e d  almost  u n i v e r s a l l y  

by h e a l t h  p h y s i c i s t s  and r a d i a t i o n  p r o t e c t i o n  s p e c i a l i s t s  i n  e s t ima t ing  

body burdens of occupa t iona l ly  exposed persons .  Thus it i s  h ighly  d e s i r a b l e  

t h a t  a n  e f f o r t  b e  made to  obtain a material ba l ance  by ana lyz ing  t h e  

con ten t  and d i s t r i b u t i o n  of plutonium remaining i n  t h e  bod ies  of t hose  

persons who were i n j e c t e d  wi th  a (small) known amount of  plutonium. 

r e s u l t s  w i l l  p rovide  a means of eva lua t ing  t h e  v a l i d i t y  of e s t ima t ing  

The 
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burdens by t h e  Langham equat ion  o r  a mod i f i ca t ion  t h e r e o f .  

2. Knowledge of t h e  d i s t r i b u t i o n  of  plutonium i n  s o f t  t i s s u e s ,  inc luding  

bone marrow, of humans i s  a l s o  of importance.  R e s u l t s  ob ta ined  i n  t h e  

sxhumation program could  g i v e  a much more complete account ing  of plutonium 

metabolism i n  man and i t s  d i s t r i b u t i o n  o t h e r  than  i n  bone. This  informa- 

t i o n  i s  g r e a t l y  needed f o r  comparison w i t h  t h e  d i s t r i b u t i o n  of plutonium . 

i n  l a b o r a t o r y  an imals .  

3 .  Material obta ined  by exhumation w i l l  p rovide  t h e  unique oppor tun i ty  

of i d e n t i f y i n g  and quan t i fy ing  the microscopic  d i s t r u b u t i o n  of  plutonium 

w i t h  r e s p e c t  t o  a g e  a t  t h e  t i m e  of  i n j e c t i o n  and t o  t h e  d u r a t i o n  of exposure. 

For example, d a t a  can  b e  obta ined  t h a t  w i l l  a i d  i n  de te rmining  t h e  r o l e  of 

s u r f a c e  d e p o s i t s  of a known dose  of plutonium as they  may have a f f e c t e d  t h e  

subsequent  a c t i v i t i e s  of ad jacen t  bone forming systems. Such informat ion  

w i l l  b e  exceedingly u s e f u l  i n  determining t h e  l o c a l  e f f e c t s  of  plutonium i n  

terms of r a d i a t i o n  dose rates. 

4 .  
- 

The f a c t  t h a t  t h e r e  i s  only  a small number of  persons  i n  t h e  i n j e c t e d  

group is cons idered  t o  b e  a handicap, b u t  i t  i s  r e a l i z e d  t h a t  thorough 

s tudy  of t h e  l i m i t e d  material a v a i l a b l e  should provide  very  u s e f u l  d a t a .  

The plutonium exhumation program, however l i m i t e d ,  has  as one of i t s  main 

goa l s  t h e  de te rmina t ion  of c e r t a i n  r e l a t i o n s h i p s  u s e f u l  i n  i n t e r p r e t i n g  

e x t e n s i v e  animal  experimentat ion on plutonium metabolism and t o x i c i t y  as they  

may re late  t o  man. 

i n  t h e  l i v i n g  members of  t h i s  group a re  e s s e n t i a l l y  t h e  only  mechanism 

The exhumation program and cont inued e x c r e t i o n  s t u d i e s  

a v a i l a b l e  t o  t h e  AEC f o r  r z l a t i n g  animal  s t u d i e s  t o  man. 

There are some l i m i t a t i o n s  and problems a s s o c i a t e d  w i t h  t h e  proposed 

exhumation p r o j e c t  as  follows: 

1. The t o t a l  number of i n j e c t e d  persons  is  small and, i f  a l l  t h e  t i s s u e s  
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were t o  be analyzed,  t h e  a b i l i t y  t o  perform ex tens ive  s t a t i s t i c a l  ana lyses  

would b e  minimal. 

2. 

had s e r i o u s  medical-heal th  problems a t  t h e  t ine of i n j e c t i o n ,  which somewhat 

The popula t ion  c o n s i s t e d  of persons  of mixed ages  a t  exposure and a l l  

limits t h e  i n t e r p r e t a t i o n  of  d a t a  as r e p r e s e n t i n g  t h e  "normal" popula t ion  

sample. 

3.  The i n t e g r i t y ,  completeness ,  and c o n d i t i o n  of t h e  bodies  t o  be  exhumed 

may not  b e  adequate  f o r  a s a t i s f a c t o r y  r e c a p i t u l a t i o n  of t h e  plutonium p r e s e n t  

a t  dea th .  I n  p a r t i c u l a r  t h e  ravages  of chemical  r e a c t i o n s  i n  t h e  grave may 

l ead  t o  some i n c o r r e c t  i n t e r p r e t a t i o n s .  

4 .  There appears  t o  b e  l i t t l e  t o  be gained by recovery  of cremated bodies .  

I n  conclus ion ,  t h e  p o t e n t i a l  u s e f u l n e s s  of  t h e  r e s u l t s  t h a t  could be obta ined  by 

a c a r e f u l l y  planned and conducted exhumation program f a r  outweighs t h e  l i m i t a -  

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

p o s s i b l e  t h e  comparison of t h e  i n i t i a l  macro- and mic ro -d i s t r ibu t ion  of pluto-  

I d e a l l y  t h e  r e s u l t s  could make 
* 

nium, given by in t ravenous  i n j e c t i o n  of a known amount of a known s o l u t i o n ,  i n  

humans and i n  l a b o r a t o r y  an imals ,  and t h e  comparison of t h e  d i f f e r e n c e s  i n  t h e  

temporal e f f e c t s  on t h e s e  macro- and mic ro -d i s t r ibu t ions  t h a t  r e s u l t  from t h e  

i n t e r - s p e c i e s  d i f f e r e n c e s  i n  l i f e - span$  and i n  t h e  k i n e t l c s  of b a s i c  b i o l o g i c a l  

processes .  F u r t h e r ,  t h e  r e s u l t s  could  p rov ide  a b a s i s  for a more a c c u r a t e  

e s t ima t ion  of occupa t iona l  exposures  t o  plutonium. However, i f  t h e  exhuma- 

t i o n  program i s  l i m i t e d  t o  t h o s e  few persons  who were e s s e n t i a l l y  moribund 

at t h e  t i m e  of i n j e c t i o n  and d i e d  s h o r t l y  t h e r e a f t e r ,  t h e  r e s u l t s  t h a t  could 

be obta ined  would n o t  f u l f i l l  t h e  g o a l s  o f  t h e  program. Fur the r ,  they could 

l e a d  t o  s e r i o u s  m i s i n t e r p r e t a t i o n s .  With t h i s  q u a l i f i c a t i o n  it  appears  t o  t h e  

committee t h a t  t h e  AEC should complete t hese  s t u d i e s  t h a t  were begun i n  1945. 

8 0 0 2 3 4  I 


