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Accoz6iag t o  our Tecords you hmo cony 30 thnz 35*(% BARlgnor) . 

I n s t r u c t i o n s  for Declassi-fyiw your Cmz 

Remove an3 des t roy  t h s  px!oont c lass i i ' iod c o w r  p & 3 *  

Cross o u t  i n  b l eck  in!! q l l  c l a s s i f i e d  markingo and ecpionage 
s tm~i rqs  on t h e  t i t l e  2 c p  and svery succeeding ?age of text 
o r  f iprss. 

- 
1. 

2. 

3. Clip a copy of +his no t i ce  t o  the re,ort, sign cad r e t u r n  a 
co?y t o  t h e  Inventory snd A u ? i t  TJcit. 
t h a t  YOU h m ~  cm?iir?d !vlt;h t h 3  i n e t x c t i o n s .  

"hi3 i s : i l l  icclicate 

After these iistn1c.tion.s hsva besn folloned, gocr ccpy of t h i s  r epor t  is unclassi-  
f i c d  ::nd is  no longer sccountcbls on iwonto l -y  records. 

Carrol L. Cohen 

I have compli?d x i t h  t k  above inztr1:c:Sions 
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In Cwe I1 because of tho condition of  tho potiont, adequate Beparation of the 
u r l m  and fecal spechens uaa not always possible. 88 a result adequpte fecal. 
oxoretion data could not be obtained. 

€hatological studies r&e a t  Froquent intorpals in both cQ889 ILLCluWt hemoo 
clobin in grana per nl.; erythrocytes, I . e ~ C y t 8 8 ,  plAtel.et8 per cubio xu; 
reticulocytes in per cent; ~sucocyto Wforentialj seiiirmntstion rate { ~ w ~ i m . r # r ~  i 3 
and heEntoar5.t reading. Liver fbct ion toatr; were p e r f d  in Caoe If 
S & m  using the cephalin flocculation and -1 turbidity tes ta  and blUmbin . 

-r The autopsies wre perfonrsd by acmbers of the Pathology Deparbent 
of the School of bdicine of tha University of C h i c a g o .  
placed i n  95 per cent alcohol aa experience elsewhere hnd shown that the usus1 
ian per cent formalin preearPative tonds to leach plutonim out of the specinen. 
Insdfar aa possible the spooinena were placed in inlividudl contpin~r8. 

S. 

de-tiOM0 

Tho spec3nons were 

The urinary e m t i o n  of plutonium in t h ~  firat 24 hour period is very nearly 
50 p r  cant of the total excreted Ln the urino throughout the entire period of 
observation, and is 36 per cent of tho totdl excreted in both urino and feceg. 

rapidity wit!! &id1 tihe rata of excrotion did&&m is  remrhbb. llithin 
24 hour3, tho excretion level had fallen to a p p d m t e l y  one-hutriredth o f  that 
noted during the first s i x  hours. 
had fallen to a p p r e t e l y  0,004 tims tho i n i t i a l  mt3, 

In a p p x i m t e l y  tu0 weeks the e3u=refdOa rate 
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Table I. 

6550 
355 
45 
65 
37 
78 
138 
137 
'95 
92 
67 
loo 

2.4 
3 
3.5 
4 
4.5 
5 
505 
6 
6.5 
7 
7 3  
8 



- 5 -  

‘I’able III.. 



IOQOOO 

CI c 

\ 

0 

- 
E 
a c 
Y 

0 l0,OOO 

a 

W 
t w 
0 
X 
W 

a -  c 
2 
g 1000 
0 800 
A 600 
4 
I- 400 
0 
t- 

200 

I O 0  

60 

40 

20 

10 

eo 

100 

25 

0 

W 
K 
0 x 
W 

t 
2 
w 
0 

.2.5 E 

a 
.25 g 

,025 
020 
.ot 5 

D I O  

DO5 

0 . 2 0  40 60 80 I00 120 140 

DAYS AFTER INJECTION 

Msuro I 
Urinary excretion of plutoniun in a sixty-eight year old white male following the 
injection of 6.50 micrograms of plJtoniwrr citrate. 



- 6 -  

1 6 houra u.0 26.0 0,016 
2 28 houra B9.5 3.7 0.w 
3 40 hours 45.5 16.2 0.m 
4 51 hour8 m e 9  u.2 0,270 
5 not reuordd u1.5 6.2 0.195; 
6 not xwwmied 318.7 3.7 0.264 . 
7 96 h o w  76.2 901 0.w 
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DAYS AFTER INJECTION 

Figure I1 

Excretion of plutozdum in the feces of a sixty-eight year old white male f o l l m h g  
intravenous injection of 6.50 micmgrama of plutonium citrate. 
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Figure  I11 

Tota l  white blood cell, plymrphonuclear c e l l ,  and lymph c e l l  counts per Cubic 
millimeter, in Case I. 
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Figure IV 

Hematocrit reading, red blood c e l l  count, hemoglobin determination 
injection was given on Apri l  26, 1Y45. 

Case I. The 
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F i g u r e  V 

Platelet and reticulocyte counts i n  Caae I. 
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8 t  rten Fir#ligpsB The patient died 155 day8 affer tho hj=tiOa of plutoniumo 
$k%yt ica l  data l a  recorded in Table V I I .  The s p e w  of 1;r8rrou and spicule8 
ahom& the greatest activity per g n u  of tissue, The plutoaiun a x t e n t  per 
of l iver  was marly 08 great. The aotivity of. .tha cortex of the rib uaa ona-tenth 
that of the bone marrow. llo aotivity could be dstected in the -le of bile anta- 
l p e d .  
poet mrZ;en & fo- PO &a4338 w h b h  he felt could be 
attributed to the action of the plutoniuno 

The affects of plutonian on lwrpal and t m  tiastm was hoked for in the 
by H. Usco. 

Table VII. 

Distribution of plutonium in t i s w s  of Case I, 353 
dam after the weation of 6.5 nlcrogmm of plxtodm. 

newts 

2wo 

260 

1950 

360 

70.9 
59.8 
20.6 
20,o 
U.l 
7 4  
7.2 
7eO 
607 
2.6 
2.3 
L7 
L2 
1.0 
0.2 

3 



m n  St-. 
in Figure VI. Unfartunatelg no conparison of fecal a& 

d b l e ,  
be called the graph of t o t a l  produat excretion. 

The 24 hour excretion rate wa8 0,152 percent of the mount injected, Thia repro- 
aente an accretion of 0 4 4  n i c r o g ~ s  of the 94.9 nlcracran~ injected, FoUoxhg 
the in2tM 2.4 hour period the axmetion rate =E canparab to that ;Ln the other 
w e e  studied. The t o t a l  known excretion pw8 0.684 percent of the mount i n j e d d ,  
or 02.9 microgram8. 

The urinary excretion data is liafed in !Fable VIZZ: and p l o t t e d  

fn fact the graph of urine excretion in Figure V I  m t  w i t h  &rceatsr truth 

exaretioa o ~ l l  be 
The o o ~ o t f o n  Of 8-b Urine aad 6 t O O l  Oras -8- 

Table VIII. 

.. 
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I lkcretion'of plutonium in the urine following the injection of 94.9 kcmgrams of 
plutonium citrate. 
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Figure VI1 
Hematocrit, hemoglobin, red blood cell and roticulocyte findings in Case 11. 
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the Tho Plutonim content af the tif38tlss 
nmlyzed is Usted in Table X. TIie l g f ~ o v  a d  rib specinens showed the bigheat 
epecifio activity, aa would be expected b n  the anha1 work. me plutonium 
content per gram of liver tissue ora8 roudalg one-tenth tbaf; of the bone rarrm. 
The e p e d f i u  acfivitiee per grim of mts& and fat were respectively one-tmntieth 
and one-thl.rtpfVth that of the bone DBP~OUT. It. Lisco reviewed the histological 
ataria1 for evidence of ohanges s l n i k  to that attribu*d to plubnim in the 
s~cperinental anbala, It should be pointed out 
that the miounts per gre.n of body weight vere g r e ~ t e r  in t l ~  anidla in w h i c h  
chqps Uem 888d 

110 such change ma obamed. 

llable X. 

Plutoxtiun Dietribution in T i o o w  16 h y 8  after h $ 3 o ~ O n .  

Tis- 
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$28 
3 4  

,360 
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162 w 
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lo7 
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94 
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@ 
45 
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20 
1806 
u.2 
7.7 
5 * 1  
3.2 

2.6 
203 
2.1 
1.7 
r; 5 
2.2 
102 
1.0 
1.0 
0.90 
0.70 
0.64 
0.60 
0.57 
0.31 
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A8 is well-known, the biological behador of 8 given agent varies greatly from one 
species of rmmrnal to another. Hence, experience with htrmana injected with plutonim 
Fjas vital to aqy interprets 
plutonium elreretion in rats 2 rmrieawiddy, The 
mute of excretion varies fion 
body cantant, and hence ultinately of the ilwirability of raoving a Gven w o r k ?  
Pron his job, depended upon the excretion rate of plutonium in the humin, it 
n~c1888~1y to deternine that rate direutly in the species concerned. Knowledge of 
the distribution of the e k n t  a8 w e l l  as its rate and route of elhination fn>n 
the btmvin body provided lnfom%ion which could be correlated w i t h  the nom exten- 
a&ve experimental investigation in anbids and provided infomation w h i c h  made p o p  
s i b b  the estdmtion of t he  anout of plutonium already deposited in the mrlcera by 
the detemimtion of the daiv phtoniua excretion rate of the individual concerned. 

C 

centration of that rabr ia l  cw8 0,085 nicropma par kilo- of body a t  lmnedi- 
a b l y  folloning the injection, 

mie rate of 

estimte of the 

cal Picture, Insofar ~9 can be detapnined the clinical course in neither of' 
CE868 ma the injection plutoniun, a a e  fir the con- 

In tlie seoord ca30 the concentrcrtion of plutonium 
wa8 2.46 m i C r 0 ~  per  IdlograIJ of body neighto 

Thnt the anount of plutonium injected in thew subjeutie prodwed no appreciable 
cllnQca1 effect is likely in vieo of the fact that the mount of plutonium ne-8 
to produce a g e  is far amtar. w B b h  X I  lists so- of the qerioentalvaluea 

Tsbh XI, 

Conparison of Dose Levels of Plutoniua in B n i m l a  and 'i!hc3i= EPPecta. 

Rats 
Rats 
FAtS 



0.23% 
L74s 
0.767% 
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It is appirent that the total a m o t i o n  is roughly equal for oach of the varioua 
periods, Om might apeculate tlx& the naxt order of nagritude, that is ull-1ooo 

If this percentage. e m t i o n  for tihe Ull-Loooth dap period is subsequently borne 
out by eqorimsntal obemt ion ,  it would paint a rathor discouraeicy: picture fron 
the point of view of tlie n o d  exmetion rate f o r  plutonium. 

a h t  d S 0  ShOW Q P l U t O d U n  Q X W d i O A  O f  appFOXhfLb3~ 2.5 percent. 

Tho fecal excretion pattern is sinilar to that described for the sxlcrotion fn tho 
urins. On t ~ e  other 
hand, the rnpidity with which the rate fall0 is not so mrked. Indeed, the totaz 
phtonlurn exareted procl the eewnd to tlie tonth d q  is (greater in  t h ~  feces. How- 
ever, as pointed out abave, the fecal e x c t i o n  after tihe trrentieth day is d i a t i n o ~  
leas than the urinary exffetion. 

It w i l l  be noted that ttmughout W s  paper t i e  oxoretory rate ia given as RpParcJent 
per day of the injected dosea, It would be Qore acmrato to speak of the p e r d  
per day of the atiylunt b the body. Beaus0 of the l o w  rate of e t~a re t i on  o f  phtonim 
the correation fietor i a  SIXXU ami it i s  felt that the man inscuuracy introduced": 
by this practice La justifiable, prticukdy in ~~~ studies. 

sharp early peds i n  the accretion mix is noted howev~r. 

ia tr i  ion of ~lutonium 3.n the E It m y  be us& to coclpare the relative 
!oncexa%Aona of plutoniun in the*-ioua organs in the  two ~ 8 8 8 8 .  . It is recog- 
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In general t h e  relative mount of pLutonium 2er gran of tissue fonds to be h i & e  
in Case fI than in Case 1, I t  is posoiblo that tho eacphnatlon Iles in the uompeus- 
t i .  lack of fatty tissue in Cass 11 GQ 'ht the or- a& tisoues studied tend to 
have a greater proportion of plutonftln than TJE~Q noted in  CMe I, ThC b.tal fit is 
difficult to e a t i m t e  fror the dab at hand and therefcm the total  anount .of plu- 
tonim absorbed I n  the Zat. 
in Cose I, it my b~ tImt the y o p o r t i o m l  anoun", of ?lutonium in tho t o ta l  fht ~ L S  
,peeter in Case I then in Case 11. 

In s p i t e  af the lkmr unit corcentmtion in  the fat 



. .  . . 

- 3.8 - 



'. 


