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

, .  I I 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 received i n j e c t i o n s  of plutonium years  e a r l i e r .  
I 
i I* 

I 

1 This r e p o r t  i s  intended only t o  b e  a n  eva lua t ion  of t h e  s c i e n t i f i c  mer i t  
. I  r i  

! 
1 

I of a proposed program t o  exhume t h e  bodies of those few persons who 
I 

' rece ived  intravenous i n j e c t i o n s  of plutonium during t h e  period 1945 - 
1917. 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  publ ic  opinion nature .  

I 4 
, I 

This r e p o r t  is not  intended t o  g ive  our eva lua t ion  of these  aspec ts .  
1 

t h e  fol lowing considerat ions:  

1. 

I 

I The "Langham equation" t h a t  a t tempts  t o  r e l a t e  u r ina ry  (and f eca l )  

- exc re t ion  rates t o  t h e  amount of plutonium present  i n  t h e  exposed person 

was derived from da ta  obtained from - t h i s  small group of persons t h a t  

were g iven  plutonium intravenously.  This equation, which 'was developed 

mainly from e a r l y  da ta ,  f i n e  measurement a t  1 1/2 yea r s  and two a t  5 

years a f t e r  i n j e c t i o n ,  i s  in t e rpo la t ed  and ex t rapola ted  almost un iversa l ly  

J 

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 i v a t i n g  
L & L . j  dn-clh&LLle 

body burdens of occupat ional ly  exposed persons. Thus i t  i s  

that  a n  e f f o r t  bc  made t o  ob ta in  a material balance by analyzing t h e  

content  and d i s t r i b u t i o n  of plutonium remaining i n  t h e  bodies  of  those  

persons % were in j ec t ed  wi th  a (small) known amount of plutonium. 
W L  

The r e s u l t s  w i l l  provide a means of eva lua t ing  the  v a l i d i t y  of es t imat ing  

burdens by t h e  Langham equation o r  a modi f ica t ion  thereof .  
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2. 

bo& marrow, of humans is a l s o  of importance. 

&&ation program &&A g ive  a much more complete accounting of plutonium 

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 ,  including 

Resul t s  obtained i n  t h e  
r, ,A-@ 

metabolism in 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- 

tion is g r e a t l y  needed f o r  comparison wi th  t h e  d i s t r i b u t i o n  of plutonium 

in l abora tory  animals. 

3. 
- 

Material obtained by exhumation w i l l  provide t h e  unique opportunity 

of i den t i fy ing  and quant i fy ing- the  microscopic d i s t r i b u t i o n  of plutonium 

with respec t  to age  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  dura t ion  of expo- 

sure. For example, da t a  can be obtained that w i l l  a i d  i n  determining t h e  
.- 

role of su r face  d e p o s i t s  of a known dose of plutonium a s  they may have 

a f f ec t ed  t h e  subsequent a c t i v i t i e s  of ad jacen t  bone forming systems. Such 

information w i l l  b e  exceedingly use fu l  i n  determining t h e  l o c a l  e f f e c t s  

? 

of plutonium i n  t e r m s  of r a d i a t i o n  dose rates. 

4. The fact t h a t  t h e r e  i s  only a s m a l l  number of persons i n  t h e  in j ec t ed  

group is  considered to  b e  a handicap, b u t  i t  i s  r e a l i z e d  t h a t  thorough 

study of the l i m i t e d  material a v a i l a b l e  should provide very use fu l  data .  

The plutonium exhumation program, however l imi t ed ,  has as one of its main 

goals t h e  determinat ion of c e r t a i n  r e l a t i o n s h i p s  use fu l  i n  i n t e r p r e t i n g  

extensive animal experimentation on plutonium metabolism and t o x i c i t y  as 

they may relate t o  man. The exhumation program and continued excre t ion  

s tud ie s  in the l i v i n g  members of t h i s  group are e s s e n t i a l l y  t h e  only 

mechanism a v a i l a b l e  t o  t h e  AEC f o r  r e 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 soc ia t ed  wi th  t h e  proposed 

exhumation p ro jec t  as follow: 

1. The t o t a l  number of i n j e c t e d  persons is s m a l l  and, even if a l l  the 

,v 
t issues were t o  be  analyzed, the  a b i l i t y  t o  perform extens ive  s t a t i s t i ca l  



' ,  . 
-, ana lyses  would b e  minimal. 

2. 

serious medical-health problems a t  t h e  t i m e  of  i n j e c t i o n  

i n t e r p r e t a t i o n  of d a t a  as represent ing  t h e  "normal" population sample. 

3. 

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 the  plutonium present  a t  

death. 

The populat ion cons i s t ed  of persons of mixed ages a t  exposure and a l l  had 

somewhat limits t h e  
A cl, 

_ -  . -  - - 

_ _  - 

The i n t e g r i t y ,  completeness, and condi t ion  of t h e  bodies t o  be  exhumed may 

i--- - 

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

sgxtie i nco r rec t  i n t e r p r e t a t i o n s .  . .  

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

In conclusion, t h e  p o t e n t i a l  usefu lness  of t he  r e s u l t s  that could be obtained by 

a c a r e f u l l y  planned and conducted exhumation program f a r  outweighs t h e  l imi t a t ion :  

that can be a n t i c i p a t e d  i n  t h e  r e s u l t s .  I d e a l l y  the  r e s u l t s  could make poss ib l e  tl 

comparison of t h e  i n i t i a l  macro- and micro-dis t r ibut ion of plutonium, given b y . i n t  

venous i n j e c t i o n  of a known amount of a known so lu t ion ,  i n  humans and i n  labora tor  

animals, and t h e  comparison of t h e  d i f f e rences  i n  the  temporal e f f e c t s  on these  

macro- and micro-d is t r ibu t ions  t h a t  r e s u l t  from t h e  d i f f e rences  * i r  
5- te r -s  p c - ~ c s  

A 
l i fe-spans and i n  the k i n e t i c s  of b a s i c  b i o l o g i c a l  processes.  Further ,  t h e  r e s u l t s  

_ -  

4 
,L\&-c* complete these  s t u d i e s  t h a t  were begun i n  1945. 
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