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I Sumar~-of Reque’sts for Information Desired Concedng  P l u t o n i u n  

Drs, Lo €4, Hemplenatin, S ,  T, C a n t r i l ,  J, E, Wirth,  J, J, Nickson 
and XI-,, S, G, English w r o t e  the letters on which this aectior. is based, 
Jhmdiate problem of j m p r t a n c e  about which f u r t h e r  i n f o m a t i o n  is 
needed are emphasized ,, 

I -3is .- ard Eet imt ion  of the Pmm-~af Plutonium i n  the Hurnan BoQ 

AF Detection of amounts i n  the body i n  excess of t h e  permissible 
l e v e l  

I,, Developnront af  a satisfactory m e a n s  of assay of urine and 
fcccs 

a,  Nced. mre information on el iminat ion rate as a 

b, Need more information an e l in ina t ion  rate AS a 
function of t i m e  

function of mute of in t ake  

2, Dctcrair;ation of percentage of plutonium excreted daily 
by ~ L A X M  

Can blood samples be u t i l i z e d  fo r  t h i s  purpose? 

B, Detection of plutonium i n  t h e  lung 

1, Development of a e a t i s f a c t o ~ y  m e a n s  of estimation of the 
amount of p l u t o n i w i n  the lung 

2, Compounds of i n t e r e s t  are-t3,+4* n i t r a t e  in aqueous solu- 
t i on ,  +6 aiCrate i n  e t h e r  s;olution, t c t r a f l u o r i d o ,  t 4 oxide, 
f 1, oxalate, +- 4 peroxide 8s  slurry 

/ 

C, Developmsnt of a method f o r  de t ec t ion  a d  quant i ta t ion of plu- 
tonium i n  wounds 

I1 Absorption 

A, Skin 

1, 

2, 

8 0 0 8 2 0 1  

Need more information on absorption rate on various plu- 
t o n i u m  compounds through t h e  i n t a c t  skin 

Ia absorption influer.ced by use of potassium pernanganate 
solution followed by sodim hyp-sulphide s o l u t i o n  on t h e  
skin? 



2 ,  

5. Gastro-Intestirial tract 
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t 
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1, Need mre ir!formatiori on ilbsorption rates of -zarious 
plutonium compounds. Specific information'is desired 
about t hose  compourLds mmtioned under rvdlagnosis!r 

2. Can the e l b h a t i o n  of p h t c n i u m  be used in the event 
of gross intake  to dst,eei; the  anriunt t icat w i l l  be f i x e d  
in t h e  bone? 

C. Sounds 

1. The rate of d i f f u z i i m  of plutonium f-cm ',be :.wunc! area 

i). Lung 
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A. Xhat ia the nature of liver damage after intravenous adninis- 
tmtion of plutonium? 

B. What is the nature of liver damage after sub-lethal dose6 given 
through other routes of ent ry?  

C. D o e s  prc-efisting kidney damage diminish the elimination of p h -  
tonfua froin the body? 
excluded f rm working with plutonium':' 

Should persons w i t h  k idnsy  damp be 

VI Therapy 

A. Developmnt of me$hods of increasing e l l e n a t i o n  from the body 

1. Effect of ciiet 

2. Effect o f  i n j e c t i o n  of complexlng o r  other agents 

Bo bthods  of covering up .mterial d e p s i t d  in &ne 

1. The effect of suckion 

U, Formliition of a recornmnded procedure fop treatcent in c33c 
of a known over-dosage by inhalat ion,  by Z Q U ~ ~ ,  o r  by a~m~3 

HOW much t h  ciin lapse before tseatrwnt mst bc ixstituted? E. 

V I 1  Protection 

A. Is inactive d.uvt in a m?k area an a d d i t i m d ,  hazard h t.bt 
it increases tile probability of breathing plutonium? 

8 0 0 0 2 0 9  

B, Inprovewnt of existing mans of the physical protection of 
personnel fron ingestion, inhalation o r  direct  innoculatioa 
of plutonium 



E. 

F. 

Analysis of msks and respirators for percentage efficiency 
in filtering aut various Ami5cal form of plutonium 
mantion was made of t4 and 4 6  nitrate, $3 and 96 sulphate, 
+3 and$4 chloride, f4, j-5 and -#-6 carbonate. 

SpecM 

Do various chemical structures play some port in the efficiency 
of respirators or is particle s i ze  the imprtant factor? 

VI11 Plut0niUr;tradium Ratios 

A. hhat r a t i o  for acute affects? 

B. 'tihat r a t io  for chronic effects? 

. 
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I 21 Distribution of Injected Plutor2.z 

R. I). Finkle 

The distribution of plutonium in a dog 16 days after the adminis- 
tration of 8 lethal dose of plutonyl nit rate  is .gbm in Table I. The 
skeleton contained 44% of the injected dooe, (as8umd 178 of bo3y wgt.1 
liver 3116, muscle 8% and spleen 3*5$; 10% was excreted. The table witk 
spleen at the top is arrar\.ged in oJrder of decreasing amount of p,U 1 tonium 
per gram of tistme, except for the bones which are the last three entries. 

Femur, sternum and r i b  were the th ree  bones sampled and wcre found 
to have the same concentration (00033% of the inject,ed dose per ,p'm of 
t i ssue )  witbin 17$, &ile a t o o t h  m s  about l/y os active as bcne, 
row f r o m  the femr was 13 times more s c t i v e  t h a  an equal weight of 
compact bone. 
t i o n  ccntaining the spinJes (Table 11>, 

Mar- 

98% of t h e  plutoniua jn t h e  ~ T O W  was f w n d  i.n a frac- 

Plasma contains appsoximte ly  80% of' the plutonium i n  smipl.ts of 
blood, 
probably largely on the bets globulir, Traction. 

Most of ?,he mtal  21 t h e  plasma xas attached t o  the globulins,  

3389 07 
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Table III 

The Diatribution in Tissues Following an Intravenous 
Administration of Plutonyl (+6) Nitrate to Uce 

-~ 

% Per Crgui of the Retained Portions 
Average Values From Four Kice a t  &ch Tirm 

ORGAN 4th Day 8 t h  Day a t h  Day 31st Day 6kth Day 

Liver 36.3 37. a 33*1 30.1 27.4 

Kidney 1.02 0.72 added OJ.4 0.36 

Femr 1-33 1-69 ccrcass 1.69 2 2 1  

Spleen 3 2 7  4 - U  4007 2.36 2.32 

L u g  0.57 0.52 to 1-01 0.72 

Carcass 57.7 51.8 62.6 64.3  66.9 

The Dis t r ibu t ion  in Tissues E'cllo1~5.ng an Tr&rf-,venous 
Administration of Pluionyl ($6) Citrate i.9 l i ce  

I- 

% Per Organ of t h e  Retained Portio:is 
Average Values Fron Four  Mice at Each Time 

ORGAN 4th Day 8th Cay 16th Day 31st Dry 64th 3q" 
-1 -----I..- - 

Liver 36.3 28.8 23.8 11,- 2 7.13 
'.w+ Spleen 2.78 2.93 3.45 2.44 1.52 

Kidney 0.48 0.61 3."l+7 0.60 0.2e 
Lung 1.09 0,. 76 0.71 0.69 0 -22 
FWW 4.36 4.29 2.48 2.4% 3-35 
Carcass 60.4 65 -7 6B.l 79.6 87.9 

-- 

819032 I 3  
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Table V 

. 

The Mstribution in Tissues Followhg an Intra Xuscular 
Administration of Plutonyl ( t 6 )  Ntrate to fice 

% Per Organ.of t h e  Absorbed and Retained Por t ions  
Average Values From Four Mice 

-- 
t k33 J : p g  4th Day 8 t h  Day 16th Day 33rd Day 6 4 t h  Day Wh.8 

Liver 19.4 20.9 15.2 70$9 3.92 13 7 
Splem G. 59 1.59 1.01 1-10 0.m 2.25 
Kidney 0.81 3 -45 0.87 -- !lo 69 D- - u- -..m-- Lung 0-68 
R e m a i n i n g  
Viscera - -I_ e-0 - 1043 1.29 2.06 
Fernus 3-097 2.80 4.03 2-98 3.59 s.6e 

1 

-- -.-- 

c Carcass 73 e9 68.1 70.2 76.6 84.8 74.3 
- _ .  % oZ Total Ret.ained Dose 

S i t s  of 
Xn jection 65. I+ 62.4 57.9 6j.6 45.2 68.1 

The Distribution in Tissues Following an 7nLreoeritoncal 
A W n i s t r a t i s n  of Plu tony l  (3-6) Solu t ions  to Xce  

! 
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#-$' DISTRIBUTION OF +b PLUTONIUM IN RATS FClUGKIKG IIJTRAhiSCULkR ADACN:ISTRATI@J 
( from Hatnilton) 

FOUR DAYS SIXTEXN DAYS - SIXTY-FOUR DAYS 
Z Per % Per % Per $ Per % Per !t Par 

C 

. 

4- 

_ .  

. 

Gram 
I__ 

Organ - 0 r e ; a n  Gram - 9 E E  Gram 

Liver 3.52 
Kidney 1.39 
Testes 
Spleen 0.39 
ksc le  1-36 
skin 9.23 
Stomach 0.098 
Sm & Lrg htest.  2.h3 
Bone 70.7 
Lungs 0.17 
Brain 0 a 037 
Blood 2.38 
Urine 0-65 
Feces 5.12 

0.30 
0.74 

0.42 
0.015 
0.22 
i) . 061 
0.24 
3.42 
0.14 
0.028 
0.17 

5.24 
2 0 1.6 
0.32 
0.39 
2.76 
2.28 
0,097 
1.a 

0.17 
0 019 
0.16 
lb05 

59.4 

11,9 

0.80 
1.18 
0.10 
0.72 
0.036 
G.055 
C .O61 
0.12 
2 ,?6 
3.14 
0.016 
0.011 

2.62 
0.51 

0-14 
2*8l 
0.79 
0 065 
0.51 

0.12 
00012 
0.25 
3.23 

22.0 - 

64.0 

0.35 
0.26 

0.31 

0 029 
0 u 032 

00035 
0.044 
4.31 
0 ,, 098 
0. WE9 
0.015 

U n a b  in Left Leg 95.7 87.6 68.1 

Table WIII 

SXXTXEG DAYS SI XTT-FOUR DA YS POUR DAYS 
$ Per % Per ;Q Per T F 7 G  % Per 

Liver i4.0 
Kidney 1.95 

Spleen 0 e37 
Testes 

Muscle 2.57 
. Skin 2.61 
Stomach S.66 
Srn & Lrr, Intest. 2.30 

1.83 2.72 
1.13 0.68 

0.14 
0.63 532 
0.028 1,80 
0.093 0.87 
0.19 rJ. 082 
0.11 0,72 - 

Bone & - 5  2.96 a.9 3 430 5 e u 3  3.82 

Brain. 0.031 0.023 0 G12 0 . 0 ~ ~ 9  0.Li 0.12 
Blood 4.58 0.28 0.32 0.02s 0.32 0,021 
Urine 0.38 7.98 4.48 
Feces 7.58 10.3 26.3 

. -Tungs 0.33 0.25 0,14 v.12 O,16 0.1.1 

80082 1 5  



The pertinent data are summarized in the a c c o q w y i n g  tables  
Tablea IX and X apply t~ ilzllaaled aeroslols, and T&la X I  to ir,tubated 
e o l u t i o r ~  9, 

Tabla Ix is largely self-explanatory Sj-ving the t,ypaa of cox- 
pounds used, the methods of aerosol p:zcld:ic&ion, and the properLies  of 
the particles  as observed in an electroil  ,nicroacope,. 

In Table X an attempt is mde t o  indicate the fate of inha led  Pu 
The c o l m  headed lung retoct&ion ind ice t e s  the fraction of aerosols.. 

what is inhaled that deposits i n  t h e  ?.uig, Since t h e  Pu in the  l u ~ g  
is dbuinated at DI continuously decreasing i*zte i i C  I8 impossible to 
give a single constant indicative of the r~dt~; inatend 1r9  have a h i -  
trarily indicated the t i m e  needed for The 
last two c o l m s  indicate the sites of greatest depos i t ion ,  
reaches i t a  maxiam in 1 d q  and may then decrease sn,maw’na.t.. 
skeleton we have indicated what f r e c t h  Q€ the or ig ina l ly  r a t a b e d  
dose is deposited and the t i m e  after exp3atii-e rogu:ired to reach this 
mcurimurn,, 

_ .  

50% and 9% t i I . ~ ~ h i i t - i o ~ -  
The l iver 
For the 

The f i n d  T a b l e  ( X I )  surcmarizea resata on irLhdat3.m .of mli:tionu 
For 1% (Vi) ana for ha c i tya tes  through tubes inserted in the trachea, 

elimination Emn the lung  was rapid at, first, follows3 t y  a suddei! chmgs 
to a slow rate ( the  latter presumably being chariictscistic of Pu I‘d), 
The half-times are given €or each of these P M C ~ S S B S ~  

out that the liver reaches a Iga3Ciml;ifi in 1 dw ana my drop conskderably 
thereafter, especially with Pu d t r a t u .  
ci trate anomously a.ccelerates the rate of termsfex‘ f m m  1>x,g (io ,rLsZato~, 

It ~ d g h t  be prsintsd 
. 

Also the f x t  is ca tzd  that 

80082 i b 
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Q4r pyruvate values (Figure ZV, 8 )  as well ES cE the Q pyrw:-ste v22llim 
(Ut i l iza t ion  of Pyruvate) (Figure IV, 9 ) .  
metabolism of fatty acids was ifrc.,dln~. 
inhibition of the Q% butyrate values and the Q acetcncetatz va'ixoa 
(formation of acetoacetic from butyric acid) (Fibw*e IV, XQ) 5di:lile L.? 
other animals these values were normal, There 16:' also 2 6 1  inhlbii ioa 
of the anaerobic glycolysier (Figure IV, 11). If ti> tks3 f b d i n g ~  E'? 
add the changes observed in the ebectrophoretic psP,t,--m of 'die p12sdm 
proteins-low albumin and increased gL05~lfsis it mst be c x c l u d ~ d  tha% 
plutonium d e f i n i t e l y  produces Liver l c s i o m .  

The effect of product cn t;,e 
In sorrc casss there was a~ul 

r s x  z 

. 
- .  

3389 15 
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16. 

V Gross and Histopatholom of Animals Treated with Plutonium 

R.  &x-ray 

Animels autopsied after administr:Ltion of plutonium fall into four 
- L 

emupa, which ahowed the following gross pathological changes: 

(a) Rats inhaling plut.oniurn: aayond changes In the lungs charac- 
ter is t ic  of acute peumnia, t h e r e  w?re no unusual effects. 

(b] One dog treated intravenously with 0.36~g/gn: The miail. 
died after 16 days, but showed only p l e  bone Z ~ X T O W  and hemrrhagic 
nodes. 

(c) Uice and rats w i t h  intmnus,ular treatmnt: Those receiving 
high doses (2-12 up;/-) 02 plutonium (sitrate had vcllow, degenerated 
areis and punctate iiecmW2iqeS b tho kidneys, p titularly i n  t he  
region of the cortico-inedullary jur?ctioa, AI1 a&rn;.is showed dry, 
ulcerated local l es ions ,  kiich grew deeper w i t h  tha  duration of the 
exprimrit, in s o m ~  cases reaching t3 t h e  bcne. 
proliferated at the margin of mast ulscrs. 
changes 

Tie epitfieliun 
There were no &her? grcas 



17. 

In the bone, there were two generally pera l l e l .  chaqges: 1) The 
normal process Gf bono grodh by cartilage hypertro,Yhy stoFi;a?d a fc-w 
days after inject ion,  when cartilage cells swelled &normally, 3tjT;iS 

ostaocytea and osteoblasts died,  other  osteoblasts Lecme Inactive, and 
a loss of interdigitation between earrtilage and spongy bone rcwltsd.  
2) A t  the same time, a l i t t l e  f a r the r  fronithe cartilago plate, the 
osteoblasts were over-active and laid dqw. broad band;; af hyprbd%?!!iif? : 
bono without cartilagenom centers. Thc~gPi  t h i s  ~X:CEL.;~V? box-for.iPLng 
activity had apparently subsided .mme.-&at at the 6-vfc5k i r ~ t ~ r ~ d l . ,  there 
was still practically no evidence of :le3 ~ ~ l t c ~ d j . ~ , i t & i c n  of boiie mxi 
cartilage. 

In t h e  gastro-intestj.mil tract there WSG only vs"y s l i c h t  debris from 
occasional dead epi thel ia l .  c e l l s  in $tie acrt%1 i n t e s t b e .  

0 0 3 8 2 2 3  

http://gastro-intestj.mil


were 
were 
i n t o  

normal but in othere severely damaged, though doses and internas 
the sam. k y  uncontrolled variables have not yet been taken 
account. 

Observations on automaphic distribution will be included b a 
--.- .I, subsewent report. 

8 0 0 8 2 2 2 4  



VI, Clinical P i c t w e  Following Plutonium Administration 

Austin M e  Brueel 

1 .  > I  -. 
TMa La a summarized account of the clinical picture of acute, sub- 

acute, and chronic plutoniem as eeen in mimale. 
eervationa f r o m  a large number o f  the inveatigatore in t h e  division, and 
includes observationa on doggl, rats, rfibbittl, and mice, 

It lncludea data and ob- 
* -  

.. 

The clinical picture of ecuts plutonium toxicitx is best exemplified 

Superficially at least, it is quite o i d l a r  
by the abasrvations piade in the dog givsn 8 l e t h a  dose of the  plus 6 
nitrate intravenoualy (#33>0 
t o  ths affect ob a single l e t h d  doae of t o t d  body x-ray, 
x-ray sickness (depressian and vodting)  on l inn r i ly  seen 14 to 1, hours 
after t o t a l  body x-ray, was lacking, but, wcslght loaa  and refusal of food 
and watas began wi th in  a fePr d a y 5  and 3mgressMi steadlly u n t i l  death, 
few days before death (around the t e n t h  day) the dog antered the  f i n a l  
''shock" phaae, show- a r i s e  in temperatwe ( 2 O C ) ,  ti correeponding rise in 
pulse rats, labored diaphraw.t ic  breathin& salivation, hemorrhages l n t o  
the akin and subcutaneoaer tissues, and evidsnca of s l i g h t  bleeding f m m  the 
b o w e l .  "he nost marked c l in i ca l  pathologic finding tias the drop in w h i t e  
count, involving hetemphiles &id Xyis-iphocyha about equally, This began 
w i t h h  t h e  firet t.m days and a leva1 of about 500 mhite blood c e l h  per 
nun3 we.8 reached at the end of: the Erst  wss!:. 
served throughout the course of the gexperiiriant, x i t h  an e v e n t d  33% de= 
creaBa in the rad ce l l  count. 
noted from the fourth to the seventh day< 
proloriatian of clotthg time, a s h a q  I-138 in sedifiecte-tion rate, a de- 
cline in plasma protein,  and am increase 59  plaemad. 2 m d  Seta globul in ,  
Certain f h d i n d s  relative to t.hs y&;;wxittl cf bYood. arid. bile  o r i g i n  have 
bean rnted; the urliiary umbil.inogrn c h o s  in tko &?Xy days, duo pmbobly 
tct hepatic dysfunction; a grem p i , p e D l  O C C U ~ B  lata i- t b  couree af acute 
toxilcfty in t h e  urine, arid AB probably b i l i v e r d i n  Ir, ~ d d i t i ~ ~ ,  a d e c l b e  
in urinary coproporphyrin (isomar noL ye;t dalemLnad) %as 9cen d u r h g  the 
first t en  days, 
possible ta say catsgaricdly which  a m  chzrecter5stf c of p3.a~tor i i~o~ as 
against  acut a x-ray toxici  tJv 3 

The ifitid. 

A 

A p r u p ? s s i t - s  anecda waa ob- 

A l b W n u r 5 a  and c6c:mecapic hematuria ware 
Othsr f i n d h , s  included a 

In the case of mriy 04' ifmcaa finding:a, it 3 3  n=rt ye t  

8 0 0 8 2 2 5  



In the case of mice dyiag acu te ly  (iveo? wi th in  two to f o u r  weeks), 
one strain (Carnorth) 3hor;ed onfy s l igh t ,  aneda, but one-half of t h e  l i v e r s  
were grossly abnornlal, being ;-eiiovd a t a  friable i n  cons is tency;  rnaily of 
these were e n t i r e l y  normal microscopical ly ,  
showed profound Anemia, w i t h  hemi;lobin concent ra t ion  dcun to 2 or 3 grams 
percent  termitially. 
atro#iled, 

iuK; !n i ce ,  on the o t h e r  hand, 

Spleens were a11 s~mli  and in i:r~u?y Cases mrkdby 
d - I,.. ._ Gross exrunination s110-md the l ivers  to be u r i i f o r d y  x i o n d o  

Althowh microscopic evidence of li%,er damage w a s  not seen i r :  t h e  acute ly  
pJisoneu JOG, chant:es tiavo been observed in r a t a  and r.ice ~ l t h i n  t he  f i rs t  
mmti i ,  but t h i s  has not been an e n t i r e l y  cons is ten ;  obse rva t ion ,  
been fowa that gross l i v e r  changes c;,n:iot cons is ten%ly  be ohtc i inzd  i n  ~ U C -  

cessive experinients,, 

It has also 

8 0 0 8 2 2 b  
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22. 

with radium, which of course presents certain d i f f i c u l t i e s ,  

The best information re2:arding the production of local damage by p3.u- 
t o n i m  has been obtaineu in tho course 0:' expedmnts  on mice receiving 
plus 6 nit rate  intramuscularljf and siabcutanuous1;f. Ucczsional brown mice 
have shown l o c d  greying of hair a t  the in jec t ion  s i te  l t K j  days a f t e r  tho 
in j ec t ion  of 1 rdcrogrm; u l c e r a t i o n  or" t h e  s b i n  has occurred 20 days after 
the subcutaneous injection of t c  rnicmdrzms and i+O chys a f t e r  the intra- 
muscular i n j e c t i o n  of LO nicrograms. 
effects  have bcen pmducec! by the l oca l  presefice of a fracLion of these  
t o t a l  doses, and that u lce ra t ion  ~5:;lit urder f n v o r r A l c  cmdit iwis  5% causzd 
by amoiuits near 1 microgram deposi ted loc;.ily, 
indolent ,  iind has bccorne pmi;ressi vs ly  wuiQer anti deeper  over pei.;oJs of I:LL~PT 
weeks, 
seen wi th in  t h e  f i rs t  five or six m r i , ! ~ ,  
the ;:rent svscaptibil i t ,y of mice t,c Y ' C ~  c.. Y L W  sL w: Is bj. hyn~oc3rGons,  

1yL is reasoriable to s u o p s a  that  t h c s s  

l i l cs rn t ion  has bcen dry, 

Kerutot ic  overgrowth? hove o c m r r n d  bvt $10- mli  t;nsici--s ~ G Y C  Seen 
T k  is .?rtc?ros.iln; 'in viet, of 

8 0 0 0 2 2 8  



Urine s p .  g ~ .  

Urine pU 

Urinary c1 

iieart rste 

0.404 

4 6 citr2.t.c 
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33 38 33 

EL. Yo1 ill+.% 8th day -25.5A 12th day -15.1 12th dw 

i'ieight 

Food Cons. 

I i i s t d e  

PBmm 
protein 

S e w  protein? 
.. 

lost 1.1.67; i t . in 
16 days 

de crei z ed 

-26.0 36th day -20.0 35th dqp 

3 0 0 3 2 3 0  



33 38 39 

25- 

8 0 0 8 2 3 1  



; ., 
2.2 39 

IC---.,-.--- -_ - __-____-- - uI...__I .---. .- -.-. --- 7--"------ -.-- 
Clottirig no signif iemt. change 3srr:reased by 13th 

day 
d ccreascd 15-65tli 

P i p e n t  exc . 
fecal urobJ.- nmmA 
linogen 

ereat& N 

creat2n:n.e N 

urea I f  

Autopsy 

5@ decrease 

hemorrhagic cervical ' 
lyxph nodes 6 kidney 
fivsr,  etc. gros:ilg. 
nOrz'4. 

5a,Z decrease 

definrite rise 

decrease 

8 0 0 3 2 3 2  



A hnrid count.er is avai lable  in t h e  ro.:nand a n o t e  i s  mid,? zs tii 
whether or no t  the i nd iv idua l  l!as a !?and c o m t .  The s u b j z c t  i.z instructed 
to iuash his ha!!Cs each t h e  before he voids  arid tc wear ??bite cottor? pJOV-3S 
during voiding,  ti.us prevent ing e p i t h e l i a l  scales of t h e  l?alds f m m  i 'al l i t iF 
i n t o  the f l a s k  arid contanineit in2 t h e  sample. 
in a 2 l i t e r  er lcnmyer  flaEk witich is plzced at sdch  & height t h a t  5 - t  
is cot necessary for the ,person 'LO touch thc flask or t h e  furinel xhile 
urirlci%ic!so ;:hen t h e  crjlLecLicn is cm2lete6,  ",he subject dresses E F ? ~  

The vGidings are co l l ec t ed  

8 0 6 1 8 2 3 3  



1 

If iirinriry ercret lon values are t o  he umed to establish the zctual 
&notal of internal body wn*hmin..tion it is essential t o  know the re la t ion  

8 0 0 3 2 3 4  



Haai l ton  (CN-2383: has reported a l i m i t e d  smut of i n fo rmt ion  in 
support of the v a l i d i t y  of flrsf, Lao assumptimis. T?e fol?ouzing 
experimmt rkas ,xxfomwd tu .;est %lie v a l i d i t y  01 t b  t h i r d  

8 0 0 8 2 3 5  





,-3 7. c 

Person c/n and Place of Collection of &ole 
At Horn" In fIospital++ 

D. %o 

w. A, E, 
Vi. B. G. 
rv. G. T- 
J, P. 
D. D. 

10.1 
&lob 
16.1 
2.8 
17.8 
30.6 

2.2 
4.3 
3.4 
0.1 -- 
2.2 

- -- 
20.0 2.2 Average : - 

* 
t h e  hridividusl after thorough hathing and washing of hands, 

seslples col laet td  at home w e n  two overnight voidings collected by 

** Ssrnples coLbec%ed in h o s 2 i b l  were 24-hour samples collected under 
t h e  rigorous 'Itospitaf. $an after a t u n  d q  leave from the Site. 

Table X I V  

Kacovery of Knor;m Arnoucts of Pu 
Fmnr rieplar and ldock Urine Samples 

8 0 0 8 2 3 1  



-- 

Thoso having no 
0.2 - nose counts recorded 22 - 

d 

* 0-5 c/n was subtracted f rm each value as a blank. 

Effect of Dosage on Per Cent lbcretim 
0f h. (+&) Citrate in t i e  U r i n e  of the Rat 

8 0 0 8 2 3 8  
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36. 

veatigation. 
evaporation and precipitation with LaF 
M possible becauae of the time commG. 

Spechens of 2 to 3 l i t e r a  have been assayed by 
'Phis is  to be avoided 

-- . 
It was suggestad during the discussion that t h e  plut,onium 

blood concentration be followed 111~~~8 closely and compared with urimry 
excretion t o  see if there is any d e f i n i t e  relationship. 
of two animala should be s t u d i d  Inasmuch as the dif foroncs  bztwsen dogs 
3% and 39 was so great, 

A minimum 

I t  is folt that the rabbit  fecal  product excretion is much 
closer than other a n b a l e  studiod t o  that of man for t h e  pE3Pid shortly after 
injection. 
able, (Table mII), 

Data beyond four days a f t e r  i n j e c t i o n  far rmn WQS not avail- 

The question of controb  was nisntioned by l.k0 English. 
data collecte$ by our group have shown vary l e w  controls. The vr4ues raU3e 
f r o m  0-lX 10- 
should include C, number or control spoclnens,  

The 

per 500 ml speclinlens, It was sucgeutodl that futuro work 



19.1: 24 hfs. 

P W  
2nd 

4th " 

9th 
loth l t  

11th = 
12th (c, 

13th 
u t h  fi 

1 ITh th 

1 Th tb 
19th * 
20th 
21st 

2,540 

o 4 - 3  
0.032 
0,038 
0,023 
0,023 
0,027 
S * O H  

0.018 

0.0 "-"Z 

" 4 8  

0002 "oo2 

aeo=8 Q .03 

0.02 

IJ,OE! 
0.028 
0,026 

fJQ034 

1st q. hFb. 0.010 
2nd 0.103 
F "  0.067 

1, 02 mount infected, 

8 0 1 3 8 2 4 3  
IC- 
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.. 1 3 1 2.8 501 5.7 3a5 

8. 7 23,o 

8.2 16.5 

9.1 19.C 

10,L 20e9 



.* "I 

- /T 

-'A -- 

CY a. L 

! 

I; I *.'. 
I 

i 
i 

t 

t -Ir- 

.m'-x 

I 
.. .a 

e.- 

--.-.-_I 

22 days La 
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ila xi.cs XP. 1.00 0.35' 0.20 d;B 0.56 Oe2 0.12 

X Rats . 

Pu - Citrate - Yice fV 0-75 , 60 Frpbabfe 

Pu- - flats N 1.0 70 I' 
(1 

- '3xe 1Y < 1.5 >50 " 
n Pu - 

P u -  n - €tats I:: 1 ,o > S O  ' 
< 20 rt 

,,Fa., 

4 2.. 
Pu - Nitrate - 3ats  E,! # 4.5 

- I!ice Sub Q 3 -0 I t  Pu - 
cc) 
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FF 
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JK Rabbit 
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XP 
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