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From: 2. Jed. Nickscn

Stbjacts
7. Houtine Urins Survey for Plutoaiun Activity

A, Urins Specimens recoivad

ChiCBE0 o o ¢ o o o

e » L4
Othw [ 4 ® L] [ L J ® L] a * L 4 L J *
B, Backleg of specincns
Chicago » *» o o @ . e 2 ® e
R Gﬁ'lel' ¢ s 0 e o p & e @ e <
gl "] £
C. Specinans amalyzed ~
Ghicagﬁ 3 8 & & w » » 0 5 & ©
mm - ° @ L -» * & e o - L 2

Of the Chicago specimems anslyzed, 7.3

ecntent of plutonium grester than C.1 ug3,
then 0,1 count
1 pg retainsd in tho bodys

negative counts (reximmn bsing less
ard the remainder ghoued less then O

Tha laboralcry

control urinos have been run

N

ghich wes Qesigned-to be dusi~fres in ordee
dvold outsids comtaminaticn has not meb the specifications.
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par cent showed a body

32 por caab shacwsd
per minnta)

to
Howsver,

of. cowzts in ozcesa of 0.1 count per mimbe per 1060 vl sampls,

Sneeinl Urinsge
plutonivn on Decamber 27, 1945,
coluticn and the voluze
nlute X

0T
& Sy oy q o Ty 1
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Compositicn of Solutiexn

. Plubonium cancentraticn « « « o « 21,57 ga/nl N
‘ Yolurs injeeted (each) « o o o « 4o ml o

A: ) P\‘a - &> - * [ ] L) - - -] > [ ] -  J L ) L 605 t

’;t- Sodimd.mtan.oooaooo oﬁalg

B Isctenic Salims

Sobles ITT

B’aily Plutenium Uzl nary maﬁcn (7h 2 E)

IX-200
Ioys efger 24, hour Speeltie Percent of injested
indeshion yolume Sesvivy O Oose suecgted
i 13130 it 1,014 S 0,857
2 V25 ;i 1,813 § C.182
3 940 ) 1,022 - 0,053
4 1400 md 1,032 0,877
5 1150 »l i.012 Cc.25
6 IR70 o7 1,01 0.0255
7 1290 =1 1,032 .02
8 LG 1 1,012 0.0227
9 530 ml 1,012 0.00&2
10 535 ml 1.012 0.0097
11 650 mi 1.010 0.0057
i3 64,0 ni 1.010
3 640 ol 1,010
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Daily Plutonium Urinory Erorotian (Fernle-TWXK-300)

Tays after . 24-hour specific porcent of injected
ipjsction yolipe Txayit dogg exerated

1 1660 wl 1.012 0,152

2 1725 nl 1.010 0,157

3 1750 ml i.012 0,007

2 1150 mt 1.012 0.633

5 2020 ol 1.010 0.042

% 1300 ml 1.010 0.042

7 1190 m1 1,010 0.C243 _

8 1580 ml anlO 00@5-!9 -
9 1400 ol 1,010 0.019 -
10 1280 m1 1.010 L.030

1 i 1320 pls 1.010 © 70,012

12 . 940 nl - 1.010 0.014

13 @5 mi 1,000 ra

7 £30 mi 1.010 )

15 820 o1 1,010

Plutoniug Thorapy: Studies ere kelng completed an the effect of pHd
and citic acld concentration on the diffusitility of pa({I¥) through
cellophans necheanes using low pressure ultrafiltratica techniques,
A roport surmarizing the results obtained in prelim__a.ry .atudies of
Pu therapy is boing prerared, :

Results of ultrafiltration to doto show that a pH of about 2,5
immed..ate..y procedes a ghoep drop in the extent of Pu(IV) wilch is
diffusible,thug _.wmuiac,, it is p--esmed, *hhe cnzet of dafinitae
oolloidalzzy. At a rH of 7.3 and in the presencae of mrying azounts
of citric seid, it is found that:

{2} 25 3134335 ga 0,000
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Subject: Monthly Suznary for Seetion d-TXT

™

- Tl L, Q. Jacobsen, M,D,

Froms Dr. J. J. Mickson

Routiang Urine sSurvey £45-2L1-3501

A. Urine Specimens Recelvad
Chiea,gn) L S ?4
N 2]
Ctl’l@: * - - - - & 2 - - - k) Cl 3 D ::
N . [P P
Froa Backlog, - . . , o © o . 79 -
. < N Ry
r}.otz_;.», > < o 3 - © ° - ° . o s I ] = ° ¢ -L,IJ:'.)
. o
a N ~ .
B. Specimens Ana 27
s
Chfca«’;i) o a2 o » © L] * & a *
1,
th{l"’? o o - - ° - k] > o - <
. P PR LN
S00dEaA o e % % e o o 4 e 6 s o o . o o 4 .‘S
L7 I
C. Bagitlog
ChiC&,o L B . LIS SN
Othel‘ -] L . > . . L3 L 9 > LJ L4 - o
Total - o - * L3 L * * o Qo e ‘a L ) o Q Q@ ;l

Uf the Chlcago Spesinens adalygel, less Lh-
tan* above U.1l ug. No Speclmen was above

Spealal Urines {R. Lesks)
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7 Piluycniun UrinaDy

{continusd}  MX-200

(S
sy

s after 24-heur % of injecte
Injachtion Volunae dosg ercreia
R 640™ 0256
13 640* .007
14 580% ,0059
195 590% 0109
16 530* . 0005
17 10* —————
18 1380 028
19 1485 .0093
20 a7o0 vO??Q
21 1656 0143
28 1500 NG
23,24 3250 02EH
25 2500 L01%s
26 1500 LOLEL
27 .. 1950 LOLle?
28 7" 4 1960 OLES
29 ’ 1850 0LAL
%0 1580 L010
: 1340 LOLC
sg 2520 L01%
33 2240 2O
A 1200 LOlE
35 1850 L0165
36 15560 L0111
-39 2300 L0194
. 38 1670 20132
39 1050 - .0072
A0 1550 0022
41 2000 0127

i

* 1t wes learned thabt incozplete collectlona were made
on specimens 9 through 17, therefore, these values

are low,
Tissue Analysia T 5 =R - 2D30 {pignros=Brova)
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TO: L. 0. dacobson, M,Do
FRQO#: Dr. J. J. Niekson

Subject: Monthly Summary for Section H-III

7. Routine Urine Survey 249-MLH-3001 (Jackson-Sellers-
° o Honroe-Schumen) -

A, Urine Spscimens Recelved
. . -1,
CHIZaEO « « +¥¢ o v o o + « o « 128
Other < - _. - * L ] L d . L 3 - C. 21
BacltlogZ « ¢ o o o« o ¢ o« s o » 20
Tctal -1 * E J L] » L - - - L) L ] . o [ ] (-2 L] <> o L:] 167

°
¢

3, Specimens Analysad

.
.
.
]
.
.
»
L}
.
°
&

Chicago
0 thel‘ L3 * @ ¢ o s @© ® e . o . . 21
Total L . L] . ° » o - . - . » . ° L 4 . . (-3 < 1427

Co B&CKlOg .. L
chi CagO o - > - * - ] - L) . - o 20

Othﬁr . ° . . - o - . . < . . ° O
Total L] L3 . » Ld L] - g L L] » Ld a o o ] L '0 o 20

0f "the Chicago specimens analysed, less than 2% shovied a body cocntent

akove 0.1 ug, NoO speclmen was gbove 0.4 ug,
Snecinl Urlines {R. Lesko)
Specimens roglved ¢ ¢« v - . o , 31 ¢
Specinensg analysods o o = 4 s 2 &9
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R 2 Y o3 . EET fong Ny
HX-200 {coniiazsd from HUC-IRR-133)
3 . . i N
5 o - -
Days aftier 24=hour % of injected
volume dose excreted

injeotion

42
43
44
45

65 * B
66

1400 ml
530~
850*
700*

1080
980 .
4£50%
550%

1270
6C0*
820%

1200

1120

1850

1150

1580
59

1000

1870

1540 .

1150

1700

1420

1900

1300

1200

-0095
20051
- ° 013
012
0064
- 0063
», 0004
-0071
007
. 0094
2011
00383
0094
0071
0099
014
<014
,011 -
011
014
-0056
<0083
.010 -
Q 0085
0081
014
- Q0%
- 0093
- 006
-011
2012

*Incomplete collection.

-

22gausa or biks very smsll volumes of
das, thess values hava besi cmittoed
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T0: L. 0. Jacobson, M.D,
FROM: Dxr. d. J. Nickson _ . ‘

Subject: Nonthly Sunmarv tor Section H=ITX

%, Routine Urlne Survey 249-MLH-3001 (Jaokson—séllerSv
' ‘ Monroe-Schuman)

A, Urine Specimens Recelved

ChICBEO o + o s o o + & = « o o 126 -
Other i<} ® - - [ L] L ] »> L d * [ 3 .\ L] 21

Backlog )
TOFEL o o o ¢+ o 'a o 8 o o 8 o 8 o s o & 9.167

.
Q
®
.
L[]
°
L
~
ot
()

L : J
B, ©Specimens Analysed :

Chic&go v - * - - - - - * - * Q 126
OthCI‘ ° L 4 - - L 4 L3 L] o L] - L . - 21
TO"GEll e s ¢ ‘e . . L} » - . . A . . . [ . ® o 14:7

C. DBacklog
Chic&go < L ] - - < L LJ - * - - : 20

0’61101‘ . . . e '@ - a . . ./; L) ° 0
Total a @ . ¢« LI 4 . . * o . s o & @ s o aQ 20

0f the Chicago speclmens analysed, less than 2% showed a body content
above 0.1 ug, No speclmen was gbove 0.4 ug.

Special Urines (R. Lesko)

CI‘ ‘?il(lﬁvls 1‘001?0@ o x . s e . g 31
Specimens enalysede o o ¢« 4 o« 5 K9

Tho bovle of oxcretion rosults {rom MUC~LRR»18b 1s continued in this
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dos w07 o
N e

Daily Plutcniun Urinary Excretlon
M¥X-200 {continued from MUC-ERR-185)

Days aftox o4--hour - % of injoeotod
injostlon , voluxe dose oxcroted
an - 1400 ml »0095
4% - 850* , § L0031 i,
44, 850* o .013 '
45 ‘ ' 700* - .012
47 1080 : ' 0064
48 : 880 . 0063
49 ‘ Y-S+ 1 L ' 00054
.50 - , - 550™ . C L0071
91 ' 1270 _ L L007
57 600™ . 0094
58 - 820* 011
61 . 1200 . ,0083
62 1120 _ - 0094
63 1830 . 0071
! 64 ; 1150 o .0099
: 65" 7 15580 4 : . 014
! 66 wn ‘ 1570 o 0014
{ - 67 1000 ,;/ , ,011
i BG 1870 ,011
69 1540 . 014
70 1150 ' .0096
72 1700 .0083
7% 142Q - .,010
74 C 1700 .0083
75 1200 .0081
77 . 1200 .014
84 800% - -~ ,007
95 -500™ - ,0093
94 ' - 2707 .006
95 ‘ 700 o011
9% 1130 , 0012
3 . X .

*Incouplete collection.
I

. Zzecauso of the very small voluzmes of uvrine collacted oo some
day3, these values heve been opmltted from the table.
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For tha M;omic Energy Commissiot
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B.«Backlog of, Specimens

e ghicago L RIS ¢~ RAYMONDA CARPENTER £ —
«f ther ‘:rap‘o e & o o”pjw~o ‘.‘.‘.48. Por the
} Chiet, Deolassification Branch

b
!
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e

.

C.(Specimens Andlysed iﬁ:;f;;«f-;f:

T

. an : _
f Chicago c:o e o o 0 o o> .‘é’:-.GQ
Other ., LI R I I I R I «38

» L

i:‘_a

Of the Chicego specimens analysed 7+3% showed a body S
content of plutonium greater than 0.} ug, 32% showed negative - . : -
counts (maximum being le ss than O.1 count per minute)and the . =7~
remainder showed 1ess than O 1 ug retained in the bodye . oozl o v

The laboratory which was designed to be dust-free in PR
order to avoid outside contamination has not met the spec1f1-7f ‘ij S
. cations, However, control urines have been run quite R
frequently and none have snown ¢\ counts in excess of O l
count per minute per 1000 ml sample.

Special Urines: Two humans were Iinjected with 94,91 ug. of N
plutonium on December 27, 1945. The composition of the R
injected solution and the volume injected is given in Table I,

The urinary plutonium excretion for the male subject 1s givon

in Table II and for the female in Table II;. L
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: 'Table T

Composition of Solutlon

. Plutoniunm Boncentrations « 21,67 ug/mlf'
'.Volume injected (each) o oded ml
PH ) e el e @ 86 o o\-o“.o ‘06 5

R bodium CLtrate v v » v u’s 20 oL M
RS o Isotonic Saline L
?‘{f-”-”T:;:jM;f;fﬁ; Table iI ﬂ{;:1;'u;(3Qf‘  ;g: :
Daily Plutonium Urinary Excretion (Mele) B i
Y ,;L~»Mx-2oo Taod PR
Days after — Sd-hour Specific 7 of Injected . "
-Injection Volume: Gravity Y  dose excreted o 7
‘ "1*,,,._ + 1130. ml)'_i; 1.014.010 04887 LY e
Se ol 142515 0 1,013.W10 . D 04182 i
35 .0 9407007 1,012.030- 04063 S
4. . 140018800 01,012,020 ¢ L 0.077 v T
5 L1807 1,012.7R0 ot ee 004026 <L
6 > 1,014 Lf) T 0,02860 .
7" 1,012+ -~ 0.0234 . L
8 1.012 10,0227 <. L L
- 9 1,012 7 <l 10,0082 -w:n-;; T
. 10 1.012 . ... 0.0097 -

..... e e g A e AP, S 8 v im s ae B .

"1.010 T 040097

8005603



Ta‘ole ‘I‘TI""

‘Daily Plutonium Urinar Excretion
N (Female-WX-&OG—

Days after . =~ 24-hour. . 'A'Specificiw ; % of Ingected
Injection ‘f VQlume “*; ‘ gravity ; - dose excreted

L

"5P1utonium Therapy. Studies are being completed on the effect‘”‘“
 of pd and citric acid concentration on the diffusibility of |
~.Pu(IV) through- cellophane membranes using low pressure ultra-
"filtration techniques. A report summariging the results L
xigobtained in preliminary studles of Pu therapy 1s ‘being prepared.
i ‘Results of ultrafiltration 6’ date show that a pH of about
2.6 immediately precedes a’ steep drop in the extent of Pul{IV)

¥ which 1s diffusible,. thus indicating, 1t is presurged, theonset
-~ of 'definite colloidality. At a.pH of 7.3 and in the presence_'
}of varylng amounts” of citric acid, 1t is. found that: .-

“(a) As little as 0,0001 M citric acid appreciabli increases
;the diffusibility of Pu._?~

o (b) A minimum in the diffusability of Pu occurs at .005-.006“‘
- ~ citrie acid. This phenomsencn, 1 confi: rmable; may ‘be relatsd :;e.:f
. ..» " -to the neutralization of a positively charged Pu colloid by . ..
5 -~ the negatively charged citrate ion. -Migratlion experiments . . . . '
"+, are planned to” study the sign on the Pu colloid and complet BT N
_directly.fxve, = e

~ S z"-r-.‘."
L v T L. - -

8005b8Y
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 I. Routine Urine Survey 249-MLH-5501 >

A, Urine Spe cimens Received ]
 Chicago . . ;F.?ZZQA;iQf.ﬂ;n,f74 -
" Other . « - ¢ ee e o e 20 o
. From BaCklog ¢ & o ‘0‘"-’-‘0 o. @ 79 )
;_ Total . '3 V.ao‘,c_ . o‘. c "‘0‘."; »0>.:,0 .. . . ‘175

~ CLASSIFICATION CANCELLED

G - A ST | DAt JAN 11 1367
1 Be ' Specimens Analysed - %o - *" | For the Atomlc Enerzy Commissi.
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-
Ha Y
~

' Chicago,. ,b;e,a;_rf'gAbn” " o :
Other o o « o e o o070 e o o .20 | o RAYMOND A, CARPENTER ()
Tot8l o v o s o o emsly ' for the
e o T Lo n Branch
C. Baeklog . -~ - T g
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;eff Declassificatio
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. Chicago
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TOtal e 0. 0 o & 8 o e & e * e o s o 20 B »
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\ Of thebhicago specimens analysed, less than- 2% showed a body |
- content above Q.1 jage No specimen was above 0 4 ug. S

RS TN

Spe cial Urines (R Lesko) _
| vo:.'v o . 31
. .'29

o : _ Speclmens received .
. Specimens analysed .

P, e e s

"fto*'f

Only one of the subjects mentioned in the previous report was_f‘.

available for study after the 15th day. The urinary plutonium
‘_; excretion of themale subject (MX-200) was followed daily. The
“continuation- of ‘the exc¢retion-table 1s: given belovn : '
e Wlazua S \x,c__i‘mzfr’.) ',,n§:.-;7*.;4;_-5_‘5 o
P PR !a;w"‘.}x':-':iu.i . :
8005685 . -
H .
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- Daily Plutonium Urinary Excretlon"ll
e SERE (continued) MX~2OO »7.;fﬁ

ey .;-

Coove s ovihimd

it
’.
* - . , o -
Rl -h rli-i ‘ " »
>

% of injected

g Days after A
. . dose excrgtadu

: Injgction

+ L0151 |
,0256

S .0175-
L0181
¢, 20197
0138 .
_t 00151
+ 010
R 1010
- WwQL7
o .014
- .0127 4
.0165
Lot 00111
L0174y
00112‘;
.0072 " ¢
.0092 .
.0127.

T eyt N
LT 29
ey

N33
w34
e
. 36
- 20
38
39
40
41

31t was learned that incomplete collections were'
- made on specimens 9 through l?{Eherefore these
" values are 1ow. s

II, , Tissue Anaglysis - . 365-MLH- 3550
~A. Tissue Specimens Recelved
hum&n .o L] o‘uo .o )o . 21

. Animal 2 s e 8 4 » 16 . “5i:~j,
Lotal o o o0 o weie o 37

B, Tissues analysed

Human . o« o o A. . o 21
Animal e o o o o » 16
Total o o s s o 4 0 s o 37



’DdeAWurine‘and‘fedest.
R&ty- urine and feces-.

g—-.urlne and feces
Rat—- urine: gnd*fecesh
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May 20, 1946

701 Dr. J. J. Nickson

Tt

Subject: Monthly Summary for Biochemical Survey Section

The analysis of the urine will give a fair indication of
the plutonium incorporated in the body. However, material taken
into the lungs is not readily absorbed and a portion of it is

.. eliminated by way of the intestines. From snimal experimants
"~ is 1s shown that from 10 to 20% of that reaching the lungs 1s

retalned after 90 days. This, then, imposes an additional hazerd o

if individuals constantly work in areas in which the air is even
slightly contaminated with plutonium. 1In order to place an
additional safeduard on the individual worker, frequent stool and
sputum analyses should be made along with the urines.

Two cases are reported in Tablas I and II in which these
individuals had worked in aress with aboye tolerance air counts
oi plutoniwad® In case-R tuho inaiviaual romsincd at nome ior
nearly two wgeks and collected urine, sputum, and stool speclimens.
As is shown, there is a decressc in the ghount -of plutonium
eliminated with the stools, However, aince no experimecnts have
been performed to show the rate of elimination by humans, it is

‘not possible to caleculate accurately the smount of material

retained. These two cascs, the only ones studled, are

apparently falr indicatloms of what might be a sarlous problem.
. . [ b e F

t
i

‘Table I |
, (Case 1) :
Date of Urine T+ Stool ! ; - Sputum
_ Specimen (body cont.) (counts) " (counts)
2-13-46 0l ug e Ve e
5-4-46 T 0.l ug p s ==l L eee
BeB-46 0.1 ug i ¥ el o mee
4-6-46 .. ¢0.dug i mee L e
4~17~46 T e [ - . 2. ¢/m
4-20el5 < 0,1 ug : e 1.6 ¢/m
4a30-46 L 0.1 ug . 250 ¢/m 2.8 c/m
Se4=46 : —— a 244 ‘¢/m ce-
5-5=40 : — v 42 ¢/m --
5-8-48 » —— e - 2.68 c/m

.8

005684
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" {Caso 2}

.. Date of J‘f' Urine . o - Stool. o Spvtum
.- Specimen (body cont.). _ (counts) (counts)

Lo 3=-18-46 4 l- Toos (0 1 UF,'(: L e
Yo 329246 -l 0 e : P :
4-4-46 : - €01 ug T .
4wbmdb L 40D g i e
L 4~9-46 }ff{@§'fﬂt_<0.l ug . :

4-12-46 0 0 €0 ug o
4~17=46 i T e
4-20-46 = - €0, ug-it
4-26~46 ¢ 1 ¢0.1 ug,’

O 4aR0e4B e 0 e
© 4-30~46 -7 7 . 0

- Bel-46 - 0T

- 5=2~406 ——— S

' 5-~3-46 e R

5-4-46 : <0.1 ug

.g;g
]
]
]

’ .
b
[

o»
(6}
.

°
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O e

* & O @

t:wmmmmoo

Other Bctlvities : ) S R '

ot

I. _Routine'UrineFSurvey.; 249-MLH~53€1 ‘(Jackson-Sellers-
- S i Monroe-bchumdn)
R
A, Urine Specimens Received SO TJQJTTﬁf

© :7 Chicago.

555?¥Backlog
. Total .

¢ o e e .
e & o ®

*
K
[ ]
L]

e e e e

S 101

.\\-o e« o .

gtB.f1Specimens‘Ana1yseth

" Chicago
- Other . A
'I'Otal » e o o:o L o‘: LA

-3
-]
-
*
.9
-3
-]
L ]

L]
[ ]
[ ]
[ )
.
L]
L]
*

C;:‘Backlog. ’ ;l7 ;_" : er;ff V

Chicago
- Other e .
Total » e o @ o ¢« o s

°
°
°

‘e
°
L ]
-
.

.
L
.
.
°
-
»
[ ]
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Specisl Urines

6005691

| Received .

(R. Lesko)

e o ‘004

;ﬁ-nalysed .' e & © o © o .32'

: MX~200 is being followad.
" the one from MUC-HG-1203

The daily urinary plutonium excretion of tne subject :
the Table below is a continuation of

| btool hnalysis‘

. opccimens Recelved .

14 Incomplete collcction

_ z49-mhu-551ofifaz

B P 3
. L) ® *

._Specimens Analysed o % o o o e -

\ ..

Table IXII '
Daily Plutonium Urlnary rxcretion
(MX~200) X2

Days after - Sa~hour Zﬁof 1n3ected
. Injection ~Volume : dose excreted -

98 i 310 mlw chee o0 .0060 R

99 - 4900 T e =27 ,0096 - »_,~',-

101 11150 PN ,009 0 T

102 - chesq . L .008

103 100 S 019

104 .im . 730 . ,0086
105 . 11180 . .0075

- 106 . - 800 00898 o
109 . 3703 1 .0085

"110 T 3008 - L015

111 « 630 o e 0095

112 -+ 560 S 011
113 o780 . Lorl.0145 v

114 ‘f 410 - 04,0069

116 840 0 L0066 1L

119 1600 T ,0118

121 1110 i . «+0106

123 1100 — . .008

127 650 - - #0075

129 4803 .0088

(13513 11107/%'
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III. Sputum Analysis ~ 249-MLH-3520

24

A, &Gpecimens Hecelvedé};. s o o
‘ B._;Specimens7Analysed§.fn ..:,;_ 9124'1”‘

IV.' Fxporimental Tlssue Analyals = 565-MLH~3530
. . <L o (b L *

PR TN
T e - ¢

" Ao Specimens Received ;”; e v e 4122

B. Specimens Analysed ‘v « « o o ,?.‘79’

Effect of Citrate on the Concentration of Plutopium in
. the Urine: Nearly o year ago an exporiment was tried in which
"~ & dog, having been injected several months previous with s known
quantity of plutonium, was injected daily with 5 cc of a 3%
sodium citrate solution for 10 days. The plutonium excretion
during thils perlod was increased 2-3 fold. It was suggested .
by Drs., Nickson and Brues that since citrate 1s rapldly destroyed,
the immedlsatec excretion following the injection may have bssn
several times higher. In crder to test this hypothesis, two
do=s containing plutonium were injected with 5 cc of =& 3.5%
o sucrose solujion contalning 5.5% sodfium’citrate and 3% citric
e . 2cid. The bladder of each animal was emptied immediately before
- the injJectiod. Following the injection,sthe urine from each was
collected (cathster) for 10 minutes in H-minute intervals. 1In
one case the concentration of plutonium in the wrine incressed
5 fold in the first period snd 8.5 fold in the second. The
second animal showoed a 6.5 fold increase in the first veriod and
9.7 fold increase in the second. It 1s obvious that the.
collections should have been for a longer perliod, however the test
"7 does Indicate thst cltrate solutlons injected IV may be useful
in removing plutonium from the body. '

Plutonium Therapy Studlies: Metsl Displacement. (J.Schubert- 4
: D.Revinson-J,Tolmach)

On October 25, 1946, a 7 Kpgm dog,PX-121, was given an 1V
injection of 0,423 mgms of plutonium, By Januury 3, 1946 the
urinary plutonium excretlon rate had become relatively constant
with an average dally exeretion ol U.0U077p of the injected doae.
The excretion vaoried from 0,011% 0 a maximum to 0,0045% as =&
minimam. Beginning January 3 various treatments were trled in
en attempt to incresse the plutonlum excretion. -

Briefly, the trestments up to date have conslsted of:

. {8) lecad administration followed by an scldonsla producine dlot,
{k) subcutoneous injection of 10 mgms of BAL per kmgm, and (c¢)
the I.V. injections of increasing aemounts of zirconium.
Treatments ?e) and (b) AaTd not result in eny significant riso in

8(}[)Shgﬁ%§ium oxcrotion whlle a definlte rise wns observed followling
: zirconium injectlon. i ~
800504¢

f(Réeq-Brown) f][umf
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Theo firs% zirconlum injectlion was given March 29; the
second April 10, and the third April 23, In the first injectlon
2 cec of a 15% amnoniwn citrate solution rcntalnxnp 44 mgums of
wiprconivm was glven. ‘Yhe second Injection was twice that of
the first and the thlrd was four times the first Followlng
the first injection, the averase piuuonlum excroetion up to .

" April 10 was 1.5~2 times normal. Following the second injection T
. the avcrage excretion was 2 times normal snd aftor the third
~ injection the plutonium excretion was 2,5 times normal. During

tho three~day period immediately following the third injection,

-the daily plutonium excretion rose as high as 5 times normal.
~ _Inasmuch as the dog cen safely tolerate'at least ten times as
- much zirconlum as was given, incroaseiamounfs may be used in

future expcrlments. Comparative studies of the effect of the

'solution, 15% smmonium cltrate, W111 be made. o
In preparation for further plutonium therapy investigations,

the chemical toxicity of zirconium on 200 gram female albino

<. rats is belng ascertalned. Ag much zs 50 mgms of zirconium

{250 mgma/Kma) wes administered to ‘one group of rats in a

single dose by I.P. Injection. , Some of the animals have receivad
as much as 200 mgns (1 gram/kgm) and after several weeks have
sirown 1no 111 effTects It appears that zirconium given I.P. is

- rapidly absorbed.

The zlrconium solutlon was prepared by adding an excess of
sodium citrate solution to en aqueous solution of zirconyl
chloride. The resulting solution contained 9 .6% sodium citrate
and 26 ngms zirconium per ml at a pH = 6{0., The solution is- .
stable toward dilutlon, pH changes and addition of phosphate ion,
that is, none of these factors resulied in a precipltation of :
zirconium salts. A method for the quantitative determination of
zirconium in rat excreta and tlssues 1s being developed.

L Ny _ e T T '

5056493
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TI. Routine Urine Survey: . 249-MLH-3501

A,' Urine Speciméns Receﬂved

- Chicago ..
OthGI‘ ‘e ‘e e
- Backlog o
Total' e o o

W9 Lo el o
.20 T e
, . e e .84: - v

¢ &« & ©

® @& 0 o

.‘..'
e e.e

¢ s o o

°.. .A.

Bo  Specimens Analysed = !

-]
[
[ ]

4',Chicag0 . o os o’ -:o .76
QOther . .

o TOtal e o e e .-Q, . ‘. ] g ! .. .els ‘ LT ‘ § "" o

°
°

.

..
.-

*

e

LI ]
e

Co BBC]&lOg o .‘ o .® .. ° i . 3\'. «‘ ]

Special Urinesa: R. Lesko :

- 1

‘A.o Raceiyed.oaooo?oocs4

Bo Analeed e o o & & .:‘ ° ° 32 ' . - ‘ , o “

, P |
Tho dg¥8 in Table:I is a continuation of the urinary
plutonium exgretion results of Tgble III, MUC-FRR-206. As 1s

ccen the dally plutonium excretion has mained a2t nearly 0.01%4 ’>"

et the end of 160 days.

(1X-200)

Days After . 24~hour Vo - /4 of Itijected
Injection : : Volume o Dose Excreted
130 . ’ . e e ) E 540 m.l* 7 ) 3 ( e 000091

31 O -+ U RS N o FL 02
133 .- . . 550 4T 0.0075
135 L 600% ST 0.0077
137 . - . . 710% Srr o 0.0094

139 - ... 880 e 7 10.010
142 = 980% °© L . 0,0089.
145 L 460% S . 0.006
129 . 1140% , i . 0.010
Loz - 490w 0.011
155 ’ : A50% . ‘ - 0.,0056
156 560:% ¥ , 0,011
158 5203 o 0.012
1869 . 28b% 0.0037
160 - 335% | 0.012
161 450 U.0075
163 520 . 0,.0086

§ 0 (% Wicprtain about complete 24 collect
~ f volume recelved.
b[]BSEJqS 2

lon-~-Results on the basl

Table 1 CL_QC—«\&L CCJ»L 3 o

Daily Plutonium Urinary Excretlon el ‘T7%/ﬁ/}b
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