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1 )  Measurement on c o r p s e  w a s  made w i t h  3 x 3 i n c h  NaI 

and  a coun t  ra te  between 2 . 0  and  3.0 Mev ( t h i s  r e g i o n  con- 

t a i n s  t h e  Na-24 peak a t  2.76 hlev) was used i n  t h e  c a l c u l a -  

t i o n s .  Na-24 c a l i b r a t i o n  s u b j e c t s  were Don P e t e r s e n ,  Hub 

Weber, and  Glessie Traf ton, ,  R e s u l t  ( c o r r e c t e d  t o  t i m e  of 
t ? L P  51, d 

a c c i d e n t )  is: 

292 pc ( co rpse  
0.3 pc ( u r i n a r y  e x c r e t i o n )  
0.1 pc ( f e c a l  e x c r e t i o n )  
0.5 p c  ( d i a r r h e a  f l u i d )  

293 pc ( t o t a l )  

2) hleasurement of whole b lood  a c t i v i t y  l e a d s  t o  serum 
s p e c i f i c  a c t i v i t y  of 3.77 mpc p e r  mg N a ,  based  on t h e  fo l low-  

3) 

m g  Na/ml serum = 3.24l3 .333  

h e m a t o c r i t  = 58 

S o f t  t i s s u e s  (Table  I )  a l l  c o n t a i n  

gram. S i n c e  sodium i s  e x t r a c e l l u l a r ,  t h i s  means e x t r a c e l l u l a r  

f l u i d  f r a c t i o n s  a re  similar.  Excep t ions  are  h i l a r  lymph nodes 

( l a r g e s t  f r a c t i o n  of ECP) and psoas  muscle ( s m a l l e s t  f r a c t i o n  

of ECF). 
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T a b l e  I - Na-24 i n  K e l l e y  T i s s u e s  ( c o r r e c t e d  t o  t i m e  of a c c i d e n t )  

Sample Weight (grams) mpc p e r  gm t i s s u e  

Heart 372 

P s o a s  ( s k e l e t a l )  m u s c l e  174  

Lungs 854 

L i v e r  297 

Kidneys 252 

Sp leen  108 

Adrena l  3 .5  

Thymus 25 

Stomach 203 

Ileum 91 .5  

Jejunum 169 

Colon 161  

H i l a r  lymph nodes 5.3 
idL..< &-c;-a - 
Weighted a v e r a g e  ( s o f t  t i s s u e )  

Serum 

S t e r n a l  bone 

S t e r n a l  car t i lage 

Vertebral b o d i e s  

Corpse 
LANL 

3 .57  

1 .54  

3.62 

2.48 

4.36 

3 .15  

4 .51  

3.28 

3.31 

5 .21  

6 .30  

3 .57  

3 . 6 1  

12.20 

7.30 

7.60 

6.52 

3176 
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4) I f  sodium s p a c e  i s  t a k e n  as: 

100% Na24/gm t i s s u e  

N a 2 4 / g m  serum 
Na Space = 

t h e n  sodium s p a c e  of t h e  s o f t  t i s s u e s  = 29.6%, which is close 

t o  t h e  v a l u e  of 25% r e p o r t e d  by Hevesy (Rad ioac t ive  I n d i c a t o r s ,  

page 207). 

5) Bone c o n t a i n s  more sodium p e r  gram t h a n  s o f t  t i s s u e s .  

t o  Edelmann e t  a1  ( 4 t h  Conference on Metabo l i c  In t e r r e l a t ions . ,  

J o s i a h  Macy Foundat ion  (1952),  page 240) ,  a b o u t  30% of body 

sodium is i n  bone;  a b o u t  50% of bone sodium is exchangeable .  

Hence, bone s p e c i f i c  a c t i v i t y  S is g i v e n  by 

S = 0 . 5 0  SE + 0.50 SKE 

where 

SE = s p e c i f i c  a c t i v i t y  of exchangeable  f r a c t i o n  

SNE = s p e c i f i c  a c t i v i t y  of nonexchangeable f r a c t i o n  

S i n c e  SE = serum s p e c i f i c  a c t i v i t y  which w e  know (3.77 mpc/mg Na),  

w e  can  c a l c u l a t e  SNE f o r  s te rnum and v e r t e b r a l  b o d i e s  when c o l d  

sodium is  measured. T h i s  s h o u l d  g i v e  i n f o r m a t i o n  on d e p t h  dose  

d i s t r i b u t i o n .  

0 0 0 1 2 8 3  



ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 
LO9 ALAMOS. NEW MEXICO 

TO: Wright H. Langham -4- DATE: February  3, 1959 

6 )  S t e r n a l  cart i lage and  s t e r n a l  bone have a lmos t  t h e  

same Na-24 per gram. 

7 )  Godiva a c t i v a t i o n  shows s t e r n a l  bone and  v e r t e b r a l  

b o d i e s  have same sodium p e r  gram. 

8 )  F e c a l  sample showed 15-hour Na-24 and  38-minute C1-38,  

and  a t h i r d  a c t i v i t y  which seems t o  be 2.6-hour Mn-56 ( d a i l y  

i n t a k e  of manganese is abou t  5 mg norma l ly ;  o n l y  s table  i s o -  

t o p e  is Mn-55 w i t h  a f a i r l y  l a r g e  -- 13-barn -- t he rma l  cross 

s e c t i o n ;  maximum c o n c e n t r a t i o n  i n  n u t s  and  cereals). 

9) Tooth w i t h  amalgam f i l l i n g  shows  47-day Hg-203 and  

110-day A g - 1 1 0 .  Godiva a c t i v a t i o n  d i d  n o t  change a c t i v i t y .  

I am t a k i n g  a spec t rum today  (February 2, 1959) .  If observed  

decrease i n  a c t i v i t y  is c o n s i s t e n t  w i t h  above h a l f - l i v e s ,  I 

w i l l  t u r n  it o v e r  t o  Moe M i l l i g a n  €or c o l d  mercury and  c o l d  6. 

s i l v e r  a n a l y s i s  (Payne agrees). 

10) Rod Day's s p e c t r a  t a k e n  a t  4 hours  and  70 hour s  

a f t e r  t h e  a c c i d e n t  show a 15% l o s s  of Na-24 

i n t e r v a l  (66 h o u r s ) .  T h i s  is v e r y  close t o  

e x p e c t e d  from C h e t  Richmond's d a t a  on Na-22 

p e o p l e  (LA-2207). 

A t  t h e  t i m e  of t h e  a c c i d e n t ,  Rod D a y ' s  

cl 

i n  t h i s  time 

t h e  v a l u e  of 13% 

r e t e n t i o n  i n  

body c o n t e n t  of 

e------ 

ivw 
Marvin A .  Van D i l l a  MAV: ES 
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