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June 20, 1946 

TO t' Dr, J, J, Micksoa--Director, Health D i  vlaion 

, . '.9 
FZZObi: E, R. EusseU. 

Sub jsct:  
-I 

Monthlp Sumnary f o r  Biochei;h'ical Survs~: Section 

Plutonium Injestion Studies: 
of indiv idudls  worlcin with or i n  areas contaminated with the 
element may indicate 7 1) that the maberial is deposlked i n  the 
lung3 and i s  being coughed up and snalloved, (2) tha% the 
material has entared the in-batines by way of the mouth, (3) 
that the material  is deposited f n  tha body and i s  bsfng elinln- 
ated by the intestines, or ( 4 )  that the fecal  elimination i s  a 
combination of any or a l l  of  the preceding factors ,  Tize experi- 
mental evidence on the rates of elimination of plutoniurir bg way 
of the kidnays and the intestinas is such that one could very 
easily e s tab l i sh  t i e  exis tmco of p l u t o c i m  incorporated in the 
body, 

Plutonium appsaring in ths feces 

&< 

4 

Urinary plutoniwn excretion is from 2-4 fold groatar than f . 
.i 
: -: fecal plutoniun excretion, 

In a prslixinary survey on a few persons of the h t a l l u r -  
gical  Laboratory, single f eca l  specinens were found t o  contain 
as much as 200otc/n. Some of these individuals mere r e ~ o v e d  
from contadnated areas for at l e a s t  one week and a faca l  
analysis a t  the end of this period shoved o n l y  a sllght decrease. 
Even a t  the end of two wceks OAQ individual having an i n i t i a l  
count of -200 ot c/m i n  a singla spechen decreasecito only 
30 wc/m. 
was sbown by sZnultsneous analysis of the urine which indicated 
a body content of less than 0,l microgram. . 

. The question as to whether the plutonium datected. in  tbs 
feced was coning from the lungs or if' there vas 8 SIOS7 elinina- 
t ion of injeoeed m a t m i d  ia one which could not bo answered 
since no experiments had been conducted along Chis line. The 
aninal s t u d i e s  by E, Abrans on the hhalatfori of plutonium 
agrosels showed a lung rotention of 505 after 20-30 days and 10- 
20$ retention after 100 dags. 
lung elimination. In ordsr that o m  night g;ain sone idea aa  t o  
t h e  rats of intest inal  eliminatbon, i t  vas thought advisable to  
conduct expariments w i t h  humans whereby approximztely 400 a c / z  
were injeated and the elimination r a t e  followed. ~ ~ e v i o u s  
experiments w i t h  aninals shomd that . l a s s  than O.l$- of injeatrsd 
p1utoni-n i s  absorbed f r o m  tho gut and %hersfor8 th is  anount or' . PlCtonium = o d d  not resul ts  i n  .the absorption of above tolerance 
W O U n t s o  
section, 

That ths plutonium WES not incorpore3ed in the body 

f '  
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T h i s  would indicato fa ir ly  slov 
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The details of tha t e s t s  are given i n  the follovf3a.g 
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f On May 13, 1946, six i n d i v i d h s  drank a solution prepared 

&e solution was ppaparcci in this m m o r  t o  (1) niximiza 

a f o ~ l o w s :  10 d of a o e o l  13 hydrochloric 8 cid solution 
co&talnhg 39 *c/m of plu toniw per  lsll was addsd to  100 d of 
drinks--mtar-and d t h o u t  mixing the indivrdual drank t h o  solu- 
tion, 
the adsorption on tho glass container, and (2) to niniiniza tha 
hydrolytic action, 

.. . !. . .. 
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During the first 2 4  hours after the injestion, each Indi- 
vidual collected the urineaiminated and this was assagsd for 
plutoniun. A11 of the  specimens shoxsd that Less than Oel$ of 
the plutodum was absorbed. Each fecal specinan was collectel! 
during the following s i x  days and the plutoniun content dsternlncd. 
The analyses are based on 8 99% racovary which is -ti.ls erficiencg 
of the bisnuth phosphate-laatheman fluoride nethod. yhs results  
are shown in Figures 1 through 6 .  kliere is an mcsr ta in tg  for 
the first point obtained in Figure 3 due to the cor,dition o r  the 
specimen when? received, Uowevar, it is  indicated Tron these 
results t h a t  the half lffe of p1utoniu.a f.n ths irksstfnss i a  
sufficiently d i f f s r a n t  from that in the l m g ~  (on %Le kmsfs of 
& n h a l s t u ~ i e a )  for o m  to dslsraine if p l u t o n i m  fs dsposi%ed 
in the lungs by an E D I I S ~ ~ B  of the s t o o l  s p e c i m a ~ s  over a t  b a s t  
a two week period, 
%ta given imasd1atd.y af te r  t h e  injeskion 

These t e s t s  w i l l  be repeated where a cathartic 
of Yns plutonium, 

I. Routine Stool Analysis: 249-MIX-3510 (Sailers-Monroe) 

In'a previous r e p o r t  (MUC-ERR-206) the results of the analysis 
or stool specimens obtained f i o a  two individuals were given, %lase 
individuals were knoviu to have been exposed to an at;r;lcs~hsrs having 
above tolerance amounts of plutonium, bince this tin3 spccinisns 
have been analgsed f rorn individuals Torking i n  less contadnaked 
&maso 
in areas where as much a o  100 microgram8 of plutoniumare handled, 
even though the air c o n t  i s  below tolerance, there i s  dsngar 
of accumulation in t h e  lungs unless adequate precautions ere 
taken, A few of the individuals (9) i n  the West Stands shoved 
counts ranging-from 1-30 d c / m  in a single feed spocirnen. 
Spechens analysed from other areas (on ly  4 i n  nmber) whwe 
l i t t l e  i f  any plutordum is  handled s'nmed less than 1 d&. Before 
my definite conclusions canb e d r a m  it would '0 e mcessmy tu 
make  ti nore thorough study of individuals  intho various areas, 
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The results indicate that over 80% of the persoas working 
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A, Fecal Specimens Received 

Chicago , 
'.  . Other , 0 

. Total , 
8,  Specfmens 

Chicago . 
O t h s r  e , 

- Tota l  0 0 

, . , . 60 
* . . . . . . *  1 

0 e 61 
Analgs ed 

o 0 60 
, o . . . *  D .  1 
, . . I. . 61 
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6 -  . If. Rautina Urine Scrvep: 243-%%K-3501 (Jla'=kson-Sellzrs-~Ionrog) 

1 -  A, Urine Specimens Received 

Chicago 1 . . . . . . -59 
. .  Other . . . e 5 

Backlog . . . .. . . . .20 
Total' . . . . . .84 

* *  . . 

3, Specimens Analysed 

-. Chicago . . . .I . . .76 
Other , . . . 5 
Total . . . . . . .' . .8l 

C. Backlog . , . ., . e . . S 

. ,  

, .  

Special Urines: R. Lesko - .. 
- -  

I A, Receiaied . , . . . . 34 
. Bo h a l y s e d  . . . . . . . 32 t 

-0s 

. *- *..-. 
'Phe data in Table I is a contlnustion of tha w l n a r y  

plutoni-ilm excretion results  of Table 111, PJUC-EpJI-BOS. 
seen the d a i l y  p l u t o n i w  excretion has remained at nearly O0Ol$ 
at the &rid of 160 days. 

As is 

Table i 

._. ..- . .  .. . 

... . . . 

I 

e . -  . '  
0 

03 
0 
Q 
W 
--I 

Q" 
-F. 

Daily ?lu-Lonium 'Jrinary Excretion 
(bm-200) 

24-hoW of IkiJscted 
Injectio?2 Volume Dose Excrated 

130 540 ml* 000091 
131 
133 
135 
137 
139 
142 
145 
149 
152 

* 155 
lb6 . 
150 
159 
160 
161 

81W 
550* 
600* 
71W 
88W 
950%- 
46@% 
1140* 
490% 
43w 
560% 
626% 
2859 
335% . 
49w- 

0,011 
0.0075 

' 0.0077 
0.0094 
0.010 
0. ooes 
O.OO6 
0.010 
0 0 011 
0.0056 
0,011 
0.012 
0.0037 
0.012 
0.0073 

163 * 52033 0,0086 
(i. Uncertain about coEplets 24 collection--RasU.ts on the b a s h  
. of voluns recelvQd, 

- <  
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solvent S i r Z C S  those *E nimnls  recofving identical  d o c - 3  of s o d i m  
citrste except f o r  Zr excreted 6,27 - 6,42$ of the  pluf;oaium. 

d~oppod  t o  .058 -e136$3 but t2ie Fats which had received an addi-  
t i o d  250 xgas of zii3coniurn excrsted 1.30 1.34$. On t h o  second 
day the excretion l e v e l  of tne r a t s  t h a t  had received 500 m g m s  
of z i ~ c o n i u a  had droppsd t o  .185 - .284$, ths t'nird day to - .C45  - 
.088Sn On the tM-6 day, ho-zever, t h e y  ware given an additional 
500 m p s  of zircortiun aad this cuuscr! the plu tca iuaexcre t fon  to 
rise LO 1.18 - 1.21% on t h e  fourrth da3 a s  compared to -038 - ,123s 
for the col.;trois. 

pull d e t a i l s  w i l l  be providad in 9 forthcGxIng rsport.. 
results r e ro r t sd  here coni'irn ear l ie2  work. %ere Ls reason t o  
bel ieve  thai; the excretion l e v e l s  c m  DEI reised cocsfclerably 
higher. It appears that the f e c a l  exerstion is w a i f a c t e d  one 
way or the other  by the treatment. 

0x1 the second 6ay tize excrstlon level of the control rats 

The 

_ .  
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