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I. General 
A .  ladim 

Raciiurn i s  ai: a lka l iae  e a r t h  an5 i t s  chezical 2roFert ies  a r e  similar t o  those 
of calciurr,, 
and is affecied by fac tors  xhicl? a f f e c t  calcium nztabolisn.  

Thus, the netabolism of r a d i m  i s  sbxilzr t o  t h a t  of ca lc iu i r  

5. Plutoiiiurn and Thorim 
Tetravalent plutonium and tlqoriur;! have no ;9qviiological analogs an? thus  
r"o1lo:r no n o r m 1  metabolic p t t e r n .  I n  aqueous soliltion the  hizh cha iFZn? (44 of plutonium and thoriur, i s  urdavora'cle f o r  the exis tecce of Pu 
Th 
forr.atioc, o r  precjpFtat to3 delxndezt tl2on the nature of the  solution. 
hizh p9, the  presence of c l t r a t e ,  proteins  an2 2rezs of  hizh negative charge 
densi ty  of b io logica l  syste-.s arc3 ver.: favorable f o r  3ondi;ig Flutoniux and 
thorium, Eoth a r e  found t o  deposit  on the  endostem, pcrloste?&q, and trabe- 
cular  surfaces o f  the \ones, 2nd i n  the liver. 

as s w h ,  r e s x l t i n g  i n  cornGIex ion fornatio_n., ?ar tLal  hydrolysis, col loid 
The 

4 
r' 11. Excretion 

?Ladim 
Age, an inpor.taizt f a c t o r  i n  c a l c i m  netabolisn,  has a pronoulsed efr"ect on 
t h e  excretion of intravenous1:r injected radiwg. 
made on a group of 3 adul t  beazle dogs, 5 of r,f?ich vere 15 months o l d  and 
t h e  other 3 vere 2 1/2 t o  4 gears  a t  tirne of in jec t ion .  
vere  s k e l e t a l l y  nature , t'ne older dogs excreted a signir"icantlgr grea te r  
f r a c t i o n  of the  radium. 

A ?9-&d~ excret ion stud7 vas 

Evzn C?OUE:~ a l l  

?To, Dogs Age .$ Ra Excreted Rate a t  23 days 
i n  2? days 

0 l?S/day 
0.215/day 

15 TOS. 53 
2.5 t o  4 ps. 69 

5 
3 

The age e f f e c t  i s  ncre yonounced :liien -uppies a r e  compared :.rith adul ts .  

Yo. Dogs Age 5 R a  Zxcreted i n  24 hours 

5 nos. 3.4 
15 nos. 21 

26 

3 
5 
3 2.5 t o  4 yrs. 

Additional data  f o r  the  older dogs a r e  a s  f O l l O ? J S  : 

Days a f t e r  3 , j e c t i o n  Excretion a t e  

60 0 .O75/day 
130 0 . 02 $/day 
330 0.013$/day 

1 0 1 3 3 0 9  
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B. Flutonium and T3orium 
T'ne excretion of plutoniun dur ins  the  Tirst 22 days f o l l m r b g  intravenous 
iryjestion lzas been xasu red  f o r  a group of 19 adu l t  beaf le  dogs ranging i n  
aEre f r o n  15 n o n t h s  t o  k.3 years. The average excret ion i s  125, and there - 
i s  no  ixzswakle z o r r e k t i o n  :rith age. 

D Z ~ S  a f t e r  In jec t ion  Excretion Sa te  

22 
70 
160 
2 25 

1 year 

111. Blood :kasurenents 
A .  % d i m  

During the f i r s t  2h hrs.  a f t e r  i n j ec t ion  radium i s  removed from t h e  blood 
more r ap id ly  Ln puppies than i n  adul ts ,  ind ica t ing  more rap id  bone netabol isn 
i n  puppies. 

Thorium i s  removed from the  blood nore slowly than radiu??,  but  eventually 
reaches a lover l e v e l  than radium. 
c o l l o i d a l  proper t ies  of thorium and t h e  tenacious bonding; of de?osited 
Thorium. 

E. Plutonium and Thorium 

These f a c t s  a r e  consis tent  :rith t he  

FJ. Dis t r ibu t ion  I!easurements 
A .  % d i m  

Eletained radiu, ,  i s  found a h o s t  quan t i t a t ive ly  i n  t h e  skeleton, t h e  t i s s u e  
deposi t ion being a lnos t  nez l ig ib le  a f t e r  t he  first few days. 
a f t e r  i n j ec t ion  the skeleton of a f i v e  month old puppy contained 875 of t he  
ix j ec t ed  radium, ;r'nile the  skeleton of a 15 month old dog contained SO$. 

2etainerl 7 l u t o n i m  i s  found a l q o s t  quan t i t a t ive ly  i n  the  skeleton and the  
l i v e r .  70% of t h e  in j ec t ed  .lose deposits i n  t h e  skeleton and 205 i n  the  
liver. I s  ant ic ipa ted  f ron  the  101~ excret ion rates, t h e  gross d i s t r i b u t i o n  
of plutogiun renaim approximately constant during the  f i r s t  year. 
zonal ana lys i s  02 l o n x  bones shows t h a t  plutonium is r ed i s t r ibu ted  within 
t h e  skeleton. Tie im?ortance of t h i s  observation i s  t h a t ,  vh i l e  t h e  t o t a l  
al?ha p a r t i c l e  energy d iss ipa ted  per day i n  the  skeleton remains constent,  
thz  aaount of e n e r g  which a p a r t i c u l a r  p a r t  of a bone receives  v a r i e s  wi th  
tir?e. 

A t  24 2 1 0 ~ ~ s  

E. Plutoniun and Thnr5u.n 

However, 

I 0 7 3 3 1 0  


