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------------------_----------------------~------------------------------------ 
O b j e c t i v e ( s )  of P r o j e c t :  To determine the excretion ra te  of p l u t o n i u m  i n  man 
i n  order t o  provide the information necessary for  se t t ing  safety c r i t e r i a  for  
the several thousand M E D  workers hand1 ing p lu ton ium.  

Short Description: During the p e r i o d  4-10-45 t o  7-18-47 a t o t a l  o f  16 patients 
with an  estimated 1 i f e  expectancy (because of exis t ing disease) of 1 ess than 
10 years were injected w i t h  on the average 0.3 microcurie of plutonium-239 
o r  -238 (range: 0.05 t o  6 microcurie) a t :  MED Hospital, Oak Ridge, TN 
(1 p a t i e n t ) ;  S t rong  Med. Hosp., Rochester,  N Y  (11); B i  11  i n g s  Hosp., U. of  
Chicago, I L  ( 3 ) ;  U n i v .  Hosp. UCSF, S a n  Francisco,  C A  (3) .  

The pat ients  included 13 males and 5 females. By race there were 15 whites 
and 3 blacks. 
01 d. Body excretions were col lected and measured for p l  utonium content for 
several  weeks a f t e r  injection. These da ta  have been analyzed many times i n  
efforts t o  f i n d  the best mathematical parameters. 

The ages of 13 were 45-65 years, 4 were 18-45 and one was 4 years 

Fo) low-up Data: Six of the pat ients  died i n  less than 1 year, three i n  1 t o  3 
years, three i n  8 t o  14 years, and four a f t e r  20 years. One i s  s t i l l  l i v i n g  
(oct .  1983) and the s t a tus  of one i s  unknown. ’ None of the deaths was r e l a t ed  
t o  plutonium exposure and there i s  no evidence t o  suggest t h a t  plutonium 
inject ion influenced the course of the diseases. The bodies o f  four of the 
deceased pa t ien ts  have been studied for residual pl u t o n i u m  content. With the 
excretion d a t a  these s tudies  provide a basis for estimating plutonium body 
burdens from plutonium urinary excretion rates. 

l o b 4 9 0 3  



SUMMARY FACTSHEET HUK4I.I EXPERIUENTATION - SFS1.002 

............................................................................. 
Project Category: Metabol ism and Biological Effects o f  P l  u t o n i u m ,  P o l  onium, 
Radi urn, Thori urn, Urani urn and  Lead-212 

Funding Source(s): AEC .............................................................................. 
*’  Ins t i t u t ion ( s ) :  Massachusetts I n s t i t u t e  of Technology 

Principal Invest igator(s) :  Robley Evans 

Objective(s) of  Pro jec t :  To determine the r e l a t i v e  uptake v i a  the g u t  o f  
rad ium and  thorium. This information was considered t o  be necessary i n  the 
interpretat ion of the tox ic i ty  d a t a  o f  radium d i a l  painters. 

--------------------____________________-------------------------------------- 

Shor t  Desc r ip t ion :  D u r i n g  the period 1961-1965, t racer  doses of the short- 
1 ived nucl ides r a d i u m - 2 2 4  a n d  thorium-234 were given by m o u t h  t o  20 
volunteers (ages 63 t o  83 years) ,  and  the r e l a t i v e  absorptions measured. 
Metabol i c  s tudies ,  c o n d u c t e d  ever a period of 21 days f o r  RA a n d  4 months 
f o r  T h ,  included measurements of blood, urine, feces and  breath samples, and 
on the whole body a n d  the upper 20% of the body w i t h  the GI .tract shielded. 
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Principal I n v e s t i g a t o d s ) :  N. E .  S i 1  berstei n (Po lon ium)  
3 .  B. Hursa (Lead-212) 

’ k‘. H .  Sweet (Uranium) 

----------------------------------------------------------------------*------- 

Objec t ive ( s1  o f  P r o j e c t :  Data on the dis t r ibut ion and metabol ism of these 
substances i n  t h e  body was needed for e v a l u e t i o n  of the health hazards  of 
exposure t o  these and related substances. 

S h o r t  Descr ip t ion :  I n  1947 a t  Rochester, four  human subjects were injected 
intravenously w i t h  0.17 t o  0.3 microcurie of p o l o n i u m  per kg body w e i g h t ,  
a n d  a f i f t h  subject was given polonium ora l ly .  
r a t e s  were measured. 

Fecal and  urinary excretion 

I n  Boston, Hexavalerit uraniurn was given t o  12  terminal b r a i n  tumor patients. 
Blood, urine and  feces samples were obtained, Tissue samples were obtained 
a t  biopsy and autopsy a n d  were s tudied a t  O a k  Ridge (Oct. 1953-Oct. 1959). 

In 1965 a t  Los A 1  amos the mean t r a n s i t  times for  microspheres labe led  w i t h  
uranium-235 through the gastrointest inal  t r a c t  was studied i n  57 normal 
adul ts .  P a r t i c l e  s izes  were about 100 to  a few hundred micrometers 
diameter. The mean transit  times were 34.5 216.6 hours. 

In 1967 a t  Rochester, lead-212 was administered by m o u t h  t o  three human 
subjects. Gastrointest inal  absorptions of 1.3, 8.1 and 16.0% were found. 
Excretion r a t e s  were compared w i t h  those for two  subjects who received 
lead-212 intravenously. The uptake and retention of l e a d  i n  red blood c e l l s  
was s tudied.  

Follow-up Data: A 1  1 of the b r a i n  tumor pat ients  died of t h e i r  disease w i t h i n  
1 ess t h a n  one and one-half years a f t e r  entering the study.  No f o l 1  OW-UP was 
obtai ned in the other studi es.  . a  
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