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1. 

PART f 

E. M e t a b o l i c  j t u d i c s  of‘ T lu toniun;  

w d d i t i o n t l l  r a d l o o u t o g r a p D i c  studies a u b s t a n t i a t e  
further t h e  view t h a t  p l u t o n i u m  i s  acaurnulated prinoipallg i n  t h e  
ors teo id  a a t r i x .  The human excretory s t u d l s e  are AOR uompletod 
through t h e  87th  dsq’, ana t h e  rate  o f  e l i n i n a t i o n  tron tho body 
8 i n s e  the 20th day l a  r e l a t i v e l y  constant and a v e r a g e 8  a g p r o x i a a t e l r  
.OOS$ p e r  (iay. exaretory  s t u d i e s  i n  rats done a t  the same 
t i m e  from the stuati Pu e o l u t i o n  used i n  t h e  p a t i e n t  ind ioated  the 
same rate of urlnarg rllmlnatlon b u t  f e o a l  e x o r e t i o n  i n  t h e  r a t  wa8 
muoh gronter .  The tloaonlaminatfon a t u d i e r ,  w i t h  plutonium have 
ihorn t h a t  8 doorecree o f  ourfaoo a lpha  a a t i v i t y  over the  o n d o s t a a l  
rogion of the femur i n  rats of‘ up t o  30 folu has bean aohl@vod by 
t h o  d o 4 a l a l f i a a t f o a  - r e  C a l c i f i c a t i o n  Cycle in rets. The uptake  
O f  plutonium b y  the o a l l u s  f o l l o w i n g  f r cac tu re  o r  the t f b i a  i n  rata 
har bean found t o  he a t  a maxfrnun o s f o r e  a a l c l f l c a t i o n  and decratises 
a8 the now bone l a 3  l a i d  down. T h i s  s u b s t a n t i a t @ s  f u r t h e r  t h e  
opinion t h a t  p lu tonium i e  not ineorporated t o  a signiftuant degree 
i n  the  a p a t i t e  rtruuture of bone. The b l o o k i n E  e f f e c t  o f  sarrier- 
fro6 rad io - idd ine  by the t h y r o i d  glnnds o f  rats is not  aa  groplti ar  
had been a n t i c i p a t e d .  The metab i ~ m  of p l u t o n i u n  i n  p l a n t s  i a s  
dorcrib.8.  Tho i r o l a t i o n  o f  Pe ‘jf for l i m i t e d  t o r i u i t y  r t u d i e o  i a  
Paberray. The radioautographio,  t raocsr  and human a t u d i e e  are t o  be 
oon t h u e d .  
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AS aun oo soen from able I, the urinary exorofrioa ratio bvolod off 
a b u t  %he 20th day & ahmod very l i t t l e  ohmgo thornafter. 
t o  .01 p a r a a t  per day of the admni8Izond dolo. 
averaged from cau-third t o  ciw-eighth the u r i n u y  oxomhion. 

It r8uged f’ror .004 
The rate 01’ f o o a  O l i r ( n r . t r i o n  

Tablr I1 prsusts  the of urinary and fsorl e x o n Q ~ O n  
of Ilutmum in three r.08 whioh mro given d38 a% the 8- t h e  % h i m  ma*erid 
was administered to the patien%. 

Ths Daily Ra+ies of Urinary and Food dxorotiion of‘ 
Fn the Rat Follojring I.V. Administra%laP 

RB 168 Parallel vFhpripsmtr t o  Kg 16H 

The Sollowing is a survey 01 work oarrlod oub during the pal$ 
p a r  to furOher eluoldrte this prob1.a. A mire do$a i l ed  raparb will follar. 

a. Xfesf on eliminatian of P&atoniu~ of t h e  s t u l d v d  
t;rolrtr~aant used ia radima poisoning. 

.rdult reas wore injeotoa x i th  Plutonium intrruauroululy* 
Six woeks later, they were p b o d  on a low orloium diet t o  whioh 2% aamsmiua 
ohlorid. hrd been addod. 
anoourky erah day. After fovr weeks on this regirpsn, they wore ohangad to a 
high oalcrium die$ (Stoak d i e t  supplemsntea with 5 3  oaloium oarkyam*o). F m r  
wwks labr,  thoy were saorifiosd. 

T h y  also mooired 40 u n i t 6  ai’ prrrtrhornwr. 8ubou.b- 

To 3igyuPicant deoontunina$ion of ~lutceoium 



e. Site of Depositfan of Plutoniun: 



60 

by radioautographs of Sone8 of raohftio ana phosphorus defioicmt -8, hl 
whioh very l i t t l e  bcm ea l t  i o  presetr The P l ~  nium was found p r i n o i p d l y  
Ln t h e  unodoi f ied  osteoid matrix, and was d~poritsd mort WsnrOly h the 
nmly Zornrsd matrix bo- the eplpbyroal plate .  It d i d  nab dep08it in o u f =  
ilage. m u  wm further supported by a study of s t r n d v d  frrdurrr of the 
fibula in the rd. 
d l u r  oooursd a s r r s n l  day8 before aotive a a l o l f i o a ~ i m  of  the o8llua had 
oammnaed. 

Intrenro d . p o 8 i t i ~ ~ 1  of ?luteaim in the oetecrid mrtrir of %he 

f. ;+ark pro3eotred or in progmrr 

Further i m r t i g a t i  one of Pandamnbelo at? bane me.trabolisls, 
with apeoial attmtion to deoaloifying ana calcifying W O h l s i 8 m 8 #  t o  tb 
e f i s o t r  of 3mre phorphorua defloimay, and t o  tho aatiaa of pUrtihormau and 
vi*rain I). 

S+ifrzulud fibular flrotures worn produoed i~ r8*8 whioh wore 
th.n injeotad intramuroualrfy with PlUtrdum. rats more saorfiieed at 
4, 6 ,  9, and W dryre 
the radioaotiviw aasrprwd with thatr of a aomrpanding pieoe Or bans fraar 
the unbroken oppo8fted f i b u l a  of the  supe aninmi, 

h e  oallum and rdjaosnt bone wore o v e f u l l y  rIIIpoIIcd aod 

sharP be-# ,316 zvrulta 



7. 

Thoro W- a s tr ik ing  u p t a  of P l a t d m  by the o . l l u ,  
whiah waa marked wen at 4 dayr, before autive oltoifioa*icm had DoguL. 
foxads further support t o  the view that plutonium i s  dopos ikd in the ortooid 
Ntrix, and not H i t h  the bnnr ad . tar  
sorier, the amount of Z~1utcoiusp in the o r l l u s  appeared to decraasa wiCb ti-. 

TU8 

It i s  in00rsa'king thrh, h thir  d 1  

Further im&$gaticru are projro$ed to determine ubidwr 
? l u t d u u n  irs aoburlly remwsd from the aallus during oaloifloation aad 
during the subarqUart rsorganizatlon of the  bum. iioaling f'rastursr also pro- 
vide e mema for shdying faoterr whloh modify the forarrtiloaa of *$soid mmtrix 
and the dapor%laa of Plubonium in it;. 

4 24.2 0.00317 2406 O.oop1 

General aoaorption experimsntrs would lead me to empeat a mueh 
>eater transloortiax tc th-3 loavee or' She i-6 u t r t o  than obaervbd, arbg to 
i t a  solubility propertlos. It i3, therefore, ni&y prooabls thaC the 43 
state 13 rerduoed by the roato. 



Trmwr, amok@ rrdie-aVbegraph8 usd hunan studies  will bc 
oantinwd for the n e  2 rnc&tb. 



$ Uptake af ful by she Th.yr0ic.i of the Rat 

I w 
I Eo NaI 1 mi;. N P ~  per kilo. 

(cal t  inwd ) 

I 

I 10 14. NaX per Xilo i '  loo lug. H a  per Kilo 
I I 

RE 16, 152 and 163 rnirpal8 were "pretreated" four wsoks boforr dminivttatian 
of I*. 
RE 164 ulinral rat; "pratreatud" six weeks before administra%ion of I*. 
A t  the end of tho lrst I unjeotiol i ,  one week was allowed to ehpse before 
radio-Iodine iqjeotim. Sniaralpl were k i l l e d  foiir day8 a f t e r  rufislIodiso 
ingsot im. 


