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TO: Le 0 ,  Jacobson, EII,D, 

FEOX: Dz. 5, J. Nicltson 
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Backlog . . . . e -.d, 20 
O b h e r o  0 .  0 . . 6 . * - *  . 21 

T&%l 0 -3 , 0 a o 26‘7 

,J A)? 

Bo Spocimsns Analysod 

C, Eack3.og 

Or %he Chicago spsohei l s  analysed, less than 23 showed a body oontent 
abovo O,b ug, 110 spacfimen waE1 e-bov‘a 0.4 ug, 
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BATE NUMBER 

INADVERTENTLY SKIPPED 



:, A, Urine Specimens Receive 

i ,u, 3- > "!'Chicago' . .'. . . . . - . -. . ,- * .4 . *I., *- e . .  ....CC.w-- - .. 
+ , , . : ~ i , ~ O t b e r -  .- *rJ. 1 .~ . ,. e .-. e 
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For the  Atomic Energy CorimiS~O: 

i' . 
4 .  Chicago, .-.. . . e RAYMOND A. CARPENTER L- 

** I '  ~ 

J3.;:Backlog of, Specimens . ,.I . - &  
Y. 

Other :. . 4 . . .  Tor t h o  , $ I '  5 
.. Chief,, Deolasslfication Branoh + r .  C,:S&%imens Analysed c' , I 
- .  

I .  

- >  
. .  

3" 
i! 
'I .  Chicago 0 0 0 e t  

1 O t h e r .  . . . . . . .38 . '1 - -  , 

O f  'the Chicago specimens analysod,  7.3% ahowed a body 
' L  .. . I content of plutonium greater than 0.3. ug, 32% showed negative' . . 
. ). counts. (maximum being b 8s than 0.1 coynt per minute)and t 

remainder showed l e a s  than 0.1 ug retained i n  the body. - ,  

The laboratory which mas designed t o  be dust-free in 
order to avoid outsl.de ccntaminat3an has no t  met t h e  spec 

f requent ly  and none have anowndcoun t s  i n  excess of 0.1 
count per minute per 1000 m l  sample., 

Special  UrJ_rlos: Two humans were i c j e c t e d  w i t h  94.91 ug of , ? a  

plutonium on December 27, 1945. The compositlon of the 
injected solution and the volume in jec ted  is given i n  Table  I. 
The urinary plutonium excretion for t h e  male subject is givon 
in Table I1 aad for the f e m d e  in Table 111. 

* .  

I 
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. cat ions.  However, control w i n e s  have been run q u i t e  
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CLASSIFICATION CANCELLED 

For t h e  Atom10 Energy C b m m i s z  

O f  theafiicago specimens analysed, less than 2% showed a body . 
content above 0.1,ug. No specimen was above 0.4 ' $ <,*  ug. 

0 ._ 
I I l .  Sps c i a 1  Urines ' *  ( R .  Lesko) ,_ t .  . 

7 & '  '. 

. .-.. Specimens analysed,. I . .2 i> Specimens received . . a .  '. -31 

Only one of t h e  subjects  mentioned i n  the .prev ious  report was 
a v a i l a b l e  f o r  s tudy  a f t e r  the  15th day. The urinary plutonium a . 
excretion of themale subject  (MX-200) was followed da i ly .  The 

- ,  : cont inuat ion.of , i the excr'etioh. table is ,glven-belowL 

. .. . _  



2 -  E. Tissues anaigsed 

8 0 O S b 8 L  Hi iman  . . . 21 
A n i m a l  e . 16 
Total . . . 37 
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Sub j a c t :  Monthly S u m m a r Y  for B i o c h e m i c R 1  Survey Sectton, 
) I  . - .  

The a n a l y s i s  of tho  u r i n e  w i l l  g i v e  a fair i nd ica t ion  of 
the plutonium incorporat  od i n  the bodyo 
i n t o  t h e  lungs is not r e a d i l y  absorbed and a por t ion  of it 1s 
uliminated by vey of t h e  intnst j inos.  F r o m  m i m a 1  experirnants 
is Is shown that from 10 to 2Oj0 of that  reachlnp, t h e  lun[:s 1s 
rctalned a f t e r  90 days; This, thon, imposes an additional hazrrd 
if i nd iv idua l s  coiistantly work in Rreas i n  which tho a i r  is even 
s l i g h t l y  contaminated with plutonium, 
additional saf eC;uard on the ind iv idua l  workep, f requent  s t o o l  nnd 
sputum analyses should bo made rtlon$ with th, 0 urines, 

Tco cases are reported i n  Tables  I and 11 in which theso  
incl ividuals  had worked i n  arezs z-i-th ahoye tolerance a i r  cou.nts 
01' 2 J ~ u t o n i w a ~  
n e a r l y  two n.&aks snd co l loc t cd  urine, s p u t r .  end stool spechnens, 
fi.3 is shown, there I s  a decretlsc i n  tho daunt -of plutonium 
c l h i n a t e d  with the s too l s ,  HoweverI since na experimcnts hnvs 
been performed to show the ' ra te  of e l i d n a t i o n  by hwmsd it is 
not poss ib le  'GO cnlculate accurately t he  amount of material 
retained, These two cases, the only ones studied,  Lire 
apparently fafr indicet ions of what m i F & t  be a ierious problem. 

Ilowvovcr, muterial takm 

In orrlor to place nn 

- 

I n  cas6 -TZ tho i nu iv iuL ia l  c i ' G l i i t i l L C d  at LlOilie P O P  

/ I  . 
1 I !  
Table I i i  > ,  

I ,  

8 . .  

(Case / I) 
Datc of Urine S t o o l  sputum 

(body cont . )  (counts) ( qounts) 
. Specimen 

2.1 c/n 
1.6 C / h  

2.0 c/m 

I 
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(Casa Z j  
t 

Da%o of Urine ; i  S t o o l .  3pv.tum 
s c i m e n  (bods cont . ) ,  ( COllrl  t 8 1 (counts,) 

.de- --- 
-..)- , 

" L I  

. --- 
.I-... 

= 26,1 c/m 
-I- 

4-26-46 , '  . 

5-1-46 
5-2-46 --- 
5-3-46 ..-- 
5-4-46 (0.1 UK 

, I  

' 8  

i :  
) I  ,-.$ ,* &* 7 : I  e T - .  

Other b c t i v i t i e s  k,; : 
9 

0' 

I. Routine Urine Survey 249-MLH- 1 (Jackson-Sellers- 
/ '  . . Monroe-Schuman) \ :  ; 
i :! . Urine Specimens Received % 

f i, . .  
Chlcagoo o e 0 0 0 ' .  e 71 
Other 0 e .e 10 L .  

Backlog . . . . 20 

Specimens Ana 

(;LliC&CjO 0 0 . 
Other . . *' . . .10 
T o t a l  . . . 

+ . T o t a l  . 0 ,* , a  . . 

c .  Backlog 
4 

Chicago . . . a .20 
Other  . . .' . 0 
Yota l  . e * . . *  O . . O  

, I  

-_, 

8 0 0 5 b 9 e 
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Special Urines (H. Lesko) 
-.. 

* -A.  Recelved . . . . e '*34 
i . o  

Be iinalysed 0 -32 S I  

The daily urinal-y plu tonim excretion 02 t'ne subject 
MX-200 is being followed, Tablo below is a continuation of 

' 

* .  
! ' the one from MUC-JIG-1203 

,015 
,009s 
,011 

. I  

.. 
* 110 * 300% 
111 * 630 
112 - I  560 

780 
410% 

113 
114 
116 040 * *  

119 ' 1600 0115 
I a0106 121 1110 

. 123 1100 -' 
127 650.':- 0075 

. ,0145 
r WOO69 

. . t  

* , .0066 . 
/ 

', 
! 

- ,  
. , .  

WOO8 

129 . 480%- 0088 
. .  ~i Incomplete co l l cc t ion  

. .  
3 .  

110 btool ~ m l y s i a  243-~~ILIi-3510 

A , ,  sipccimans Heceivod . . '. . I  . .24 

B . ,  Specimens Analysed *. . . . . -Lr., s-0 

L . 
+ 1  

... , 

8 0 0 5 6 3 4 1  
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Tho first zirconium Anjection was given March 29, tho 
_...*- - 

~ocoizd April1 10, and tho third A p r i l  23, 
? cs  01- n >.s,,) aiunonirm c i t r a t c  so?-ut loa sontainlnf;  44 zqms of 
-. ;-;lco:iimi ~ 1 2 3  g$ven, 
* Y A ~  i'Zrst and the t h i rd  vmc four  times tho first ,  

A p r i l  10 wzs 1.5-2 times nomnd, 
- tho avcrap,o excretion yins 2 tirncs normal, Rnd a f t o r  tho  t h t r d  

- *  injection tho plutonium excretion v a s  2,5 times noqnal ,  DurLng 
t h o  throe-day poriod LrnmedLately folloWing Yfie t h i r d  in3 ection, 
the d o i l y  plv.toniwn excretlon rose as h i E h  a3 5 t i m e s  normalo 
Innsnuch a s  thc dog cpn s a f e l y  t o l e r a t e  at l east  ten times as 
much zirconium R S  was &von, iacroasedsmounts may be used In 
fu tu re  oxperimcnts,  Comparative s'cud-ies of tho ef fec t  of the 

the chernical t o x i c i t y  of z i r con iw  on 200 gram female Eilbino 
rats i s  being ascer ta ined ,  As much as 50 mgms of zirconium 
(250 rngms/lZgm) w..res administered t o ' o n e  group of rats Zin a 
s i n g l o  dose by 1.P- injection, ,Some of the animals have received 
cs nuch zs  200 rnf;ns (1 gram/kgm) and a f f o r  sovsrsl weeks have 
shoan no ill ef fec ts ,  

In the firs% Injection - -.$ 

'1%~ sacond In j c c t l o n  was %:.lice k h a t  of 
FollotJing 

the first  fnjoction, the avcrazo  piutonfwn excrotion up to . I .  

Folloninp, t h o  second i n j e c t i o n  

' I  

so lu t ion ,  IS$ ammonium cLtrate,  v.5.11 be made. 
I '  

I n  preparat ion f o r  fu r the r  plutonium therapy InvostiRations, I 

~ It appears t h a t  zircon-ium given 1,P. is 
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11. Routine U r l  ne Si;rvep: 249-MLH-3501 (j,bksoa-Sellers-~onroe) 
I (  

. C ’  

A. Urine Specirnens ReceLvod 

Chicae;o 1. . .-. ’. ‘. -59 
Eaclrlog , . . . . . . .20 
T o t a l ’  e .I ,, . ,. .‘ . . ’ 

O t h a r o  0 - - 5  
. . I  

i . - ,  

I - +  
3, Specimens Analysed : 

Chicago , . . . . . . . -76 
O t h e r  , e . . . ‘ c r  ., 5 

? . .  

. Total . . ., i e’ .el’- I 

I z 

1 C, Backlog . . . 3’ * 1  . .  i -  i I .  
[ . ..: 
t : . .  
i - 

. Specfa1 Urlnes: R. Lssko : 
1 

I 

B, Analysed . . . . . . e 32 1 

1 

A, Xecsiged . , . . *e . 34 
L 
5 / -  

? 
- 

. .  

\ 
* f  ! 

%he dab% In Tabls;I is a continuation of the wlnarg 
plutonium ewret5on results of Ta3le 111, MUG-ERR-206, 
soon %he d a i l y  p1ut;onlurn excret-ion has &mined at nearly 0.01% 
et 3218 end of 160 days, i Y I- 

t 

As 1s 

1 Table 1 c ; - 3  J3Lc, 
t 

v -  
f 

I -  
Daily Pluiiorrim~ Urinai-y Excretion 

-’ 
-- t (PPIX-200) 

1 Dose Excpeted i 

t 540 ’ * :  0,0091 
83.W 

0.0077 I 135 600% 
137 710% 0.0094 ! 0.010 880;~ 159 
142 . 9500 ’ 0 .‘ooe9 

0.006 4 60-2 
0.010 

145 
li19 ll4.OX- 

r, 9 0% 0.011 
.430% 0 0056 

2.52 
155 
256 5 60% . I  0 0 0x1 
3.58 5205:- 
159 285% 0 . 0037 
160 33% 0 0 012 
163. 4s*.: ci 0 9a75 

Days A f t e r  24-hoU.P : ,  $YY of Iiljocted 

1 

In j e c on Volumo 

+0,011 ’ 

0.0075 t 

130 
131 
133 5 50.:~ . ,  

* ;  
! 
I 

0 * 01.2 

- ! 
i 

I63 52W: 0,008G c 8 ~ f l ~ ~ h . n  about complete 21 cod 7lection--Rosults on the b a e i s  
f volume recslvbed., ? S1105r395 i 
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TABLE 6 
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TABLE G (Contd) i 
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I 
I 

,(9 r' INDIVIDUAL URINARY EXCRETION Vk',UES OF PLUTONIUM FOLL 
TO H U M A N  SUBJECTS (EXI'RESSCD AS PER CENT OF DOSE EXCRETED PER DAY) 

- >  
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