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Tot m e  B288st.b; 
From Sta t i 8  t i c s  Division 

Re L PLutoaiwn Excretion Analgais 

Chapter f o ~ T R O E U C T I O N  

disposition of an injection of  approximntoly 5 microgram of plutonium into 
11 aubjects (Hpo8), 
(1) urinary excretion of plutonium (2) feael excrotion of plutonium and 
(3) plutonium contont of the blood, 
o period of 22 days after injection and then at imogultw intervals, 
mjor analysis presented below i a  baoed on the first 22 post-injection days, 
The obsemeil IncIividua3; Pwasmermntt? a m  psoeentod Sa Tables I t b u g h  ITe 

This report is baaed on data obtained from 8 study of lih69 bodily 

meee ares Three masureB weire taken from each subject. 

Theso ~ C L S U T O B  were obtained dally for 
The 

, 
(1) The rate of excretion of plutonium af ter  injection oft 3 

~icmgrmm is very small varying f r o m  a man of' *47m for 
tha first day to .Ol@ on the 22nd clay. The fall in rate 
of  exc&tion i o  rotksr rapid during the first 10 days; 
themafter it docreacedl verj gradually, The mount ex- 
creted i s  relc.tedl t o  tho plutonium content of the, blood, 

(2) Tae urimry feed excrotiono are hQhIy correlated, 
7210 R D U X ~  of u r i w j  excmtion is direatfy associatad w i t h  

Thsrs Fa D high dsgrao of association between the gbutoniugl 
contant of &he blood and the excsetion8, 

%he f;rr:oUZlt Of fGCQ1 63CX'OtiO& 

(33 

Certain i n t a s e s t l r ~  apcculations c ~ n  be mad0 about the data on the baafa of 
curves fitted to the i a t i e l  22 dayes 



Figurea 1, 2 and 3 prssont plots of the daily poet-injection 
man8 of urinary, f e c d o  ana urinary-fscal excretion of plutonium ie per 
cent ( g )  injection dom. Figurae 4, 5 and 6 dapict the @theoreticalna 
curves which were f i t t e d  t o  the  data and their brrcsr baLBd81). Figure 7 
pre~on'c~  the p1utod.w content of daily post-in jection blood samples i n  
% i n j e c t i O A  dose for  ths 11 subjec~s  and also fihelr dai ly  manS, 

Aa noted above, the f i t t o d  CUTVBO were'bassd on the first 22 
days ef ter  injection :?hen measures mere available for all 11 subjects. 
The obf3Brved aeana ere presented beyond the 22x33 day for the availall@ 
roadiws and are based on from &-9 individual measures. The *theoreticals 
curve@ sxtenci beyond the 22nd day but in %his rwion the curves are merely 
extrapohtcd extenstons of %he curves f o r  the. f i r a t  22 dayo. 

A plo t  of tho plutonium content ( l a  % injection dose) of blood 
When tho number samgles by dayti aft3r injection is presented i n  Figure 

of indialdual r s a d i r ! ~  wes 5 or largero man8 mere calculated and are 
ahom on the ~ r s p h ,  

An n'ctempt va[3 mdo t:, fit mEhtherra%ical curves to  the man crinarg, 
fecal, and urinal-y-Tecak ~ X W G ~ ~ Q I ~ P  of plut;aniwn i n  Sg injection doee fox the 
fir5B 22 days Eiftes injection. 
the r e l a t i o m h i p  bstccoon $he par  can% sscreted  RE^ the number of days after 
injoctfon. 
WQO found +a bo thc I?cgaffLse pmer func t ion  

Thcss CV,~BBB were basad on 8 consideration of 

The 3j7gZ of oqwtlon :?Lich ses~sd to best f i t  the observed man5 

Th? 
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(1) C r i m r y  Excretion 

0 350 Y =  
09430 

x 

(2) Feoal Excretion 

(3) Urinary-Fecal Excretion 

As can be seen from 8 comparison of the observed and otheoretiealR 
m~.a8 (derived Proan the equatxLons above) fa Tables 5, 6 and 7, theere ouryea 
fit the obcrved values very clooelg especially from the 7th t o  the 22nd day, 
Beyou3 t h e  22x33 dsy the f i t t e d  curo3~ also Poll rather closely t o  the feu ob- 
served vab~e3. 

Bqit9 the fact that it is rather hazardous to speculate about 
the cOilrse of those %reIl'i?s beyoad the observed periods, I t  may be of interest 
t o  ezkagolate, Tzr this.i?ay, 8om i d s o  of %be rete of excretion beyond the 
22-d~;~  period m y  be ob'taieed if tCa curvaa fitted to the initial 22 day8 
cowtiaua t3 expseso the ralationship betxwn the amuat excreted and the 
passzge of t i x ~  
6 a& 

So.= c f  thaso hyw8he'ticml vdues  are entered in Tables 5Q 
As cac bc seen tho f i t t e d  c a n e s  very rapidly bscome aqmptotio 

t 0  tks base IiZ3 33 t h t  the Tat0 Or € Z C l X t i O 2  8QOA baCOIR08 Vary E L h U t e o  



(2) Fecal Excretiors 
/- 

I 

Tablo _areaento tb aotunl amount of pbutonium i n  R injection 
doas excrote8 fror?. urine, ftc60, arid urine-fecea during the firat 22 days for 
each ~ubjee-t; and tho atheoretica amunt as dsternfnctd by integration, 
io a l i o t i rg  of t ~ s  *theoratice valuers of WiWdpyofaCd sxcretiona of‘ plutonim 
ia g injestion & w e  for mricus tim parlcd.~,  
to t h s  l7fh?oretical@ equatlom ouby abol;t 15% of approximate 5 dcmgram Init ial  
dose o f  t h o  rncterish i a  excrotcd in 50 yasar, 

‘fable X 

IO; wty be noted that accordiZ% 



Bnothw pmblm studied at  roguost 17es tho possibility that 
H 

niques for rejectiw sxtrwe variatao tam arbitrary, it sao decided to 
apply Chu.renetessO Criterion nhi,eh is very comoalg employed by statis- 
ticiaas to obtein the probabiliBy. of a mcxwne not belonging t o  6~ sample 
8% haad, 

t l o a  her meas\aren;ants would be rejected as abnom1 if the criterion of 
rsjectisn is agreed ta, 
foUs within %he r e i o n  of acceptability as port of the population under 
oonnidara$lon, 
gasdirg this subjest as sor;iLni;rbt &typical o f  the remiindm of the samplea 

4 was en a b n o m l  subject and that tho maouremento yielded by her were 
8 Po gdficantly different from the other eubjects.. In a8 much as a l l  tech- 

9p4Os rsoulto of th i s  teat when the blood was srtVdied are shows 
in Tablo x3, 1% GLIB. be DBen thDt E t  4 fiophfif3~ 10 and 15 day8 €iftar i A j e C -  

ht 3 days, 6 daya and 22 dayao however, €5-4 

on %Me Baeia there a e w  to be legitimate grounds for re- 
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