we of any Information, apparatus, method, or process disclosed in this report may not in-
fringe privately owned rights; or

B. Assumes any liabilities with respect to the use of, or for damages resulting from the
wse of any information, apparatus, method, or process disciosed in this report.

As used in the above, “’person acting on behalf of the Commission” includes any em-

Ployee or contractor of the Commission 1o the axtent that such employee or contractor

"~ prepares, handles or distributes, or provides access 1o, any information punsuant to his em-
ployment or contract with the Commission.
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A COIPARISCY OF
OF PLUTQUICH (Pnedd)

J. Crouley, Ho Lang, K. Soout, end J.G. Hauallten
ARSIRLACT

The fate of vlutonium injected intravenousl, into a human subject and
into rets vas folloved In purallel atudiea. The dAistribution oi plutonium
arong ths tigsuze of the dody and /’c.h averasy dally rete of exsrevicn of
thie eloacui are cowcared in wan aua in rate. In goaaral, *the :*gsultss of
theso experimsn®ta wvhow & high degrees cf prolenged xrotention of rlutonium
in the bcdy, with selsctive dopocition in the axaleisa, aspeclelly in tuse
reglon adjacent to ths Tonow marrow tn the cndogt ar.d t:z"abeculsr bone.
The elimination of plutonium from tho Dody oceure £t alcher ratos 1n yute
than in 1=n. During zhe com'cse of ﬁmce atudles, ruls slininatcd SCE of
the piuaitonium sluinistered, whereze in the parallel syjsrinmsnt in man,
only.about 5% uas excroted. The elizinnticn of pluteniua is rrimsrily
vis the faces in rate, whorses in amn the pijor elimimation of plutenlivm

oceurs via the urine.
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Introductici:; Parellel svudies on the fats of plvtorium In man =snd in

rats were initiated 3y the in‘yavenous injection of plutoniwm nitwis. A
solution wan injected vilch cintsined primzvily gkl’u?i% in preforauce? tJ
ohPu2¥ in order to avold the mues offscts of plutoniunm end st tiie seme
time to maintain countirg accuracy {Zew Footmote 1}. 1742 plutoriua, &3

Pu0, (N03),, wes 1a sclution in isotonic sodfum chloridv et pd 5.5. Ore

millilitar of the rlatonium eolutton emitted 60,300 c¢/e. Ite mmen subjest,

s

who led a mestric noovlssn, received 2 millilitere or 173,000 ¢/ intraven-

L

ously.

Pive rate were given 0.1 ml. or £,000 c¢/s Intravamously et Uio gzue
time the hamen study wea iritiated. fne day after injection, two of tle
rats vare szcrificed and the diatrlbu ton of thy afiriniaterad plutoniur
13 surmarized in Tadle I, Ths otha .- 'i;‘xzree U3 vory allo{»ad %y liva Pfor
ths duration of the experiwent and (h2ir urinary snd fecal cvcrellion of
plutoniuv vae moasured end is proswated es a pai 11lsl experizent witih the
hmn urinary ani fecal excreticns.

Your \.aya ei“wr the px.m‘..miw hed doer adwinietered, spscinema e.:f~ »ib,
blooi, spieen, tumr, cmontum, and suocuiancous ticzue werc obleined from
the pationt. The ral blood c¢ello o the cltratsl bHlcod sexmpls vwsro cspe-
rated from tho plasn by eonirifywition cnd therze two fractions cgasyed

gaptratsly. Tae rid spaqiuexm vas cocarated into (1) perlostém; <y
scraplog tas outsr arva of the rib wvith a ghovp !nsﬁﬂmani;, (2) maricy,

by splitting the ridb longlituldinsliy sr? vaghing tho werrow out with s

Footnote 1; The plut.onit.u soluticn conteinsd avororimialy 3 miccograms
of Pu")q e 0.70 nicrnovas of mP/J.,

(%]
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strean of leotonic zaline eoluticn, [3) splcules, by scraping the tratecu-
lar ne eway from the cortlcel “ore. The yerelinder ve.zﬁ congtderad to W
(%) corticzl bonu. Therw tigouzs vore uohed and asssysd for oluluuium by
the T.T.A. method (Ses Footmote 2). The vesulls of iress careys ss vzll a»
tixoea of ths ré.ts, ars to be fourd on Tedle . '

Drine wag collected at dally interwals 1or the duration of th» expari-
xﬁent. Soversl ten-day focsl collsctions ware made and in eddiltion, fecal
aamrles wer2 collectad at vmek‘:t; 1ntervals. Peralts cf tbs diutonium
aspeys of the excreta of both man end ret are pres.ated in Tablss I1I, III,
snd I.Y, and in Figurs 1. 1

The remainling tirva maie vhich vars rum ‘as 2 paralle; expz2rimaont

to the huran study, were sacrificed for assay of tusir tisoues 236 days

after recelving tzo Pu”33. Thie sta ia preazntsd In Table I.

Footnote ?: {1) snalytical Frossiure for Pluatonium: The uze of
thicokenyltiiflvorcacatone (T.7.4.; {1, the extraction of plutonlum fron
biological matarial waa fourd to ofder a rapid and reliadles method, ds-
scribal in detail talow. '

In gensral, the mathed cunelats of =2ghing the bicloglcal materisl
to e gtulied, performing & lanfenm floorlde procigiiation, 2xtractiing
the Pu from wie dissolvad LaFz witd 2 solatlon of T.T.A. ia Tenzens, end
a ro-axtyaction of the Pu froft toc P.7.4. zolution with B FED., Low
counts are sajily obisined on Dlank rmne, gincd® ulpha-omiiting contami-
nants pragent in tos rsvagontis, im perilcudar the lanitnanun, =m2 not
carxisd along with the Fa by the T.T..., DBeceuwgs of thls ausgrco of
incidenta’+ contaminasticr, a tacigronnd as low ar 0.00L counis per sec-
omd Is poualidble, this dbeing <ho buckgrowmd ol ., msasuring insirwwsat
1taalf, UVagligiblo vass 1o cbtained o exiraciin: &3 much we Tive Jrems
of tone, urins, or {scss ash. %hs only olement prassei In wnimal ech wilex
avperts 2o te caryied hy TUTLAL 40 lerge concontratlons at tho % coneun-
teaiica uosd 2z lzom.

S - | 330 063
B00b55b S R



Al

ﬁeeultsz e metor pert ot: the da*a iz this roport comssmming the
plutaox_:ium conteht. of tre tissves of man vog collecmd Mfour daye siter
the intravenous 'njlectizm of plutcnium. Y& can be avern from =n oxemins -
tion of Table I Zhat tho skeleton and 1ta hamopoetlic system sre tho
primary regiona for tho deposition nf plutonium. |
¥rom the rib semple sesayed, it would aprear tb.;:.t the mt jor poiion:
of plutonium doposited in the skeloeton ig to te found in ths bono marrow
and trabecular bono. It can de coen thal relatively susll escunis wore
deposited in the perlosteun and the coriical done. If onsd aesumms that
- _ the skeleton of nen is '15% of thn dody weigat, it can be celculatsd that
87.9% of tho plutonium edminiastersd vee dopositod in the ekeleton, pro- ’
viding ihe rit sample is representstive of the skeleton genexrally.
Of tro tissues taken in the nwizn study, mersuraltle amoants of
activity ere found in the turor, spleen, and blocd. It can be sssn
that the rsd blood csliis contaln alwnosb ten times 3 much plutonium an

ths plasma fracticn of blood. An sdditional Dlood semple was odlalnad

296 daya after injsctiom of plutonimm. Thie ssuple was separsted into

mm—

plagre end red blcod cells and plutmium aseays shoved tbat tre rels-

tively hiza tlood 7zlne odserved at four dsys had dropped to iezs than

Footnote 2 (Cont.}: (2} iniied: The biologlcal matorial is eshed
ty the wet or dry method although 1t has bweon found that a cerdination of
the twvo appears to bo beat Yor fuccu or urine, Thle is dons by visclug
the samples in un ovim at about 7~0VC until all of the wator is driven
off, cooling, adding comcentrated Hilly tw tho reeidus and apein evapor-
ating to dryneas in tho oven. A%tsw 31l of the ecid baz wen driven of?f,
the semplea are vlisced :n a muffiz Tarnacs set et S009C, Towr hours of
mufflirg soponrs %o be mfficient to produce a white, ecludls ash. Such
an apaing procevdwre roguires a mirtuan of aitontion and 1g more rapld than
the usual dry-aiing tecanicue. It alse eliminates the formatlcn of the
d1fricultly soludble esh which often resulis wien "Supsr-oxyl” (304 HaC)
18 used In tae woual wet-sshing “echaiquo. A

330 000
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0.0001% of the dosa, ror SO cc. of blood. It cen oo sson thet the sudvu-
taneous tlgaues and cmontum as well as the skin d1d no? contaln any grec’
percentsge of ths plutonium four dsye arter injsction.

The plutoniun cnntent of the tissues of the ruia used to parallel ths
humen expericent ars givon in Tadle I for one day and PY6 duya after injsc-
tion of plﬁtonium. It can Yo seen that the mmjor pert of the plutonium bas
be.: dopoeited in the skeleton one dny after 1tm sdrinistrmtion. Tho majer
portion of %the plutoniun not depcaltad }in tho c‘::életon vae found in the
blood of the rats. Slance tissues such as lung and'mxscle contain som?
bloocd, the high percentage cf p’fﬁtonitm in talance is also due to the blood
content of muscle. Cn a per gram tasis rerw plutoniua wus found ’1r'x kidnay
and eplecn than in liver. Two hurndrad ninety/--six daya aftor vlutonium
adninistreticn, the elemant remaining in the rat vas found primsrily in
) - . the gkeleton. Tho amounts cof plutonium found in dlood are‘ excecdingly

. smell 265 days sfter inlection. Meapuradle smounts of plutonium were de-
tected in liver, kidney, ard aspleen. Of the soft tilsaues, apléen had the

most activity.

Footnote 2 (Cont.): Tha ashed matorial {s now dlesolved in 2M HRO3
wvhich con%tains 0.1 o? hydirorylamnire iydrochloride per litor. A volume of
50-100 cc. 1im adoquate for & 5 ga. sea saxpla. Aftar gtanling 12 to 2% hours,
to allow the Fu to te convertod to tho it state, ths zsh soluticon 1g divided
betueen tuo G0 cc. contrifugy tudss end 20 mgs. of La{KCs)s 15 siirred into
the ssh solutlion of cach tubo, This fe follousd by enough 193 ¥ Yo rendar
the resvldingt mivture 1.9 M HF. 7Tho precipitato formed is separatead dy cen-
trifuging for 5 ulmtes at 2000 KM, wosihed in 10 cec. of 1.5 ¥ HF, snd
recentrituged.

The siupsrpatant iiquid i1s removed snd 25 cc. of 1.5 H A‘(N%)I in
0.2M B0 15 mdded to tho vprecipitate in each tube. The nrecinitals
- d1asolvos uron sitrring. Ths soiutincng fro: both tubes are coizbined,
0.725¢c. o7 a PM MalO, solution 1is otirred in, crd thx reaclting aolation
is allocwsd to g §f> u’rmtas, alvoar which %ime, 1% 1o trensforred o

8 suwliatls iz (100 - ‘-0 ce.) semratory fowel, U ose. or Ui

WP, ot ies TSen, 0N A mey WO o3l Twmrscood 18 mddai oz S alse .

B TR SN f',f,‘ wiLa L T e e Tavege cive 7Y 60 T gy ‘()
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c-The tatusg ottalunst o ths oxsretica of plutoniun fu ww end in o n
tn theae studlen, 19 prusented in Figuro 1 With sesprel e the nwsn away,
+t can bo geon that thke vrivary routw of excreticn of plutonium ia via the
vrina. The vaiues obialnad Tor foces are lowsr. Ju Mmte, asvever, the re-
verse is obmerved, mcre piutcnluwa Leiag ogcroted vie the tecos than via tae
urins. It also apgears that plutcnium Is mom readlly ercreted in rats
thsn in.msn. The total ezcraotion in ruts iv groater bdy a Tactur ol about
ten.
The dnta texen {rom both th?ise/ atudiss vay obtairod from en analyals
o the entire semplae coliscted fur suy cn® verlod. It was poscidle Lo espe-
rate plutoniuvm from largs emounts of ciag in thess vaupies tWlrongh the uwee

of the T.%.A. peihod whicn is deuscritsi in Fostnote 2.

Digcussion: Ths depositicn of plotoniuva in i-n ané in rats eppoasu to
Pallow the sane pattarn, the lorgoes smount of vluiuntum going to tho » ~le-
ton. I tus cass of ratr, 1t fe excruisd with a half tims of st Yhroen
hundred days. Rowavey, in maa 1t wae obsorved tiat t-ﬁiz :~‘-;:n;f:i.cu e of a
mach lower ordmr. Oniy atont 5% w2 ascroted during ths jorlod of tlme
thowe otuiles wore follewsd 4n men.  I€ would appsar that the retzntion
of slutomiunm in ;r.his sudlact 1s o gread that thes loss of tnle materisl
cen he considered negligible. The N2lY tire ol plutonium oxcreticu 1=

probabliy urwsater thsn fii’ty 'yaars .

Footiots 2 {Con%.)s 330 00
dlgeemied aftor allowing the P.T L. ohnry So soperals out for whix ‘i
o¢ sixty mizntos., Tis tonzers zointion Is wazhad twica wifh adent
?5 co. AL T ce. BN ENOy are added sod ths sixtwrs sacken Tor
ton pinadeo.  ATbeyr alleviur the vassa o ssparmts teboul £1vae mine

XY, Y . e o > .- - _ RPN PR 4 < i- .- T .
wWhoees Yhay FA0L deveny Do GaoeeePeusesl o psamila ntoo b T oe yaawdiao
L B R S I')f‘.!‘-’ < AR TN P S 1) S Y \7V{"’6; ES RXD LIS UL H
e N S T g [ . i LA T e e e - i , L T Tl
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Data from the Madical Industrisl Hazardas Section Repori Mumbers MUC-IG-
1164 and MUC-HG-1203 prseents highsr valuos for the average da;ly rate of
excretion than the walues fomxi in theeo studies. A comparison cf the figures
in the two reports shows that at troe 20ih day after injoction, their values
for the average desily rate of urinsry excretion ie roughly twice that found
in theae investigations. Thelr values for dally rate of urinary excrotion
drope off until ths 70th dsy, ard 1s then 1.5 timsc the figure found in
thege studles.

Theee studles on the Pats of /plutonium in man and in rate show a do-
gree of retention of plutomium by the skeleton vhich is fer groater than the
retention of other elements kmown to becors gslectiva.‘: deposited in the
skeloton, notably the alkaline earths, ircluding redium, the rare earths
guch as lanthsnum, cerium, yttrium, amd p:;aseo:lamium; a_n:l. zirconivm and
colwmbiuer .

This high degree of prolongsd retention, together vith the tendency
of plutonium to beccme deposited adjacent to the bone marrow in tho endo-
ataa_l and trabecular regions, makes tha prodlem of chrunic piutcniunm pol-
soning a matter of seriocue concern for thoes vho comd in contact with this
matarial. Wwhile no direct human radicautographic date ar? availsdle, the in-
formtion Jrom animal atudies tozethar with the high walusa in the iredbescular
and marrow fractions in this subject indicates that the principal sreas of

localization of plutonium in dore for rats and man are probably very similar.

330  0¢8

8006500




24

F]

009

330

| CRAIWIAT IOD TPNTLEINIITY I of,

orc__ oc oo __ogr __ooT -7 S [ ) 1 oz oew | owr o oow 4 oo ous o’ ow " ot ow o [ 4 or [ o o o ‘o or o .
L|1I.l|. T 1 Y ¥ - A ———— R e [——- T T T T T T T - T
£ . Av el
€204 nvwnr
a0 }- 1000
- [} °
o . . e - ~
P :l:(\\»\.’ull:‘ullu‘\\\ - el NI NV PO XA ’, m
. e aamuin diiadds o T - -~ ML \ .
1004 -~ - ‘-llln’llll.’\\ .- O r!”
e = P e i Ll ~,
e T e AN NN L o X
v ", S
/ N e ol
;(u - AN
——n - - - ——— T T -
v . , ~ I eI N v
\ . EIIM IVW N e mee e :
1o+ \ . . A g \F e
- - I
- -
-~ .
TS
» . .= vk.:ll RN
I NVIN A OMW LvY ~N
WML AR ge e OILOTINY  ATENONIAVVIN! £0 s ~ R
o1 ANOURIINT O UV AINT SO NOCYMVNVOD PP .,
R 1 sunby o /.l....Jé
vl
Lag€-KI
“w
-
L
-
A 4
=
. L \
[ [ ¢ I ‘
4 .
.
. .
T v v L) . LN I .
> » ‘ » ) " ‘ , v




73
;

TARI® T

DISTRIBUTION OF PLUTOXNIUM TE PAT AND IR MAW EXFPESSED IN

TERMS OF PFR CEMT OF ADMINISTTRID DOSE

RATS FUHAN T1S0URS
TISSUES 2 Animals Animalg 4 Dayo 205 Tays
- 1 Day & Teys After AftsT
After Injection | After Injection Injection} InJjacticn
% of % of % of % of % of % of
Dose Doge Dcee Dose Dope Doee
per per | zer par per per
Organ Cran Organ | Cram Cran Gram
fungs 1.62 16 .1k .05 no eampls
iver 1.73 Ak 1.01 .10 no eempla
1dney 1.16 24 .25 .15 no sample
Ypleen 0.33 0.35 .21 .54 .0019
eleton b7.7 2.18{ 38.»2 3.52 {see Yone)
lance 28.8 0.1% 1.40 .01 nc sample
Blood 0.76 .003 -———
Plegma 0023 .0001
Red Blood Cells | 00038 000
. I. Tract 3.86 0.1k ;  .10% I .00k -
in 10.9 § 2 .53 i .03 .00058
one Whole { (Bee Efkelotom)
Cortex A .0172
Marrov : .02%9
Trabecular i ’ ,0319
Periocateum ! .0048
Tumor i ] .0011
Omentum ’ ! .000h
{Subcutaneous Tissues : ) .00Ck
Heart i : 11 .07
Tostes ; .31 .12
) :
] 1 : i i !

# The bdalance of the rat 1is éompoaed of the tigsues not listed adove, and con-
tains primarily emscle.
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TABLE TT

A SUMMARY OF THE TOTAL PLUTONITU EXCRETLION

AT FXD OF VARIOUS TIME INTERVAIS

(As % of Aéministered Dose)

800b5b3

At End i}
Rat Man . — | Rat ‘ ¥an Rat Man
of :
10 Daye 0.69° 0.96 | 15.7 2.18 | 16.4 3.0k
20 Dayse 0.97 1.11 26.4 2.3) 27.3 3.42
40 Days 1.68 1.25 %1.9 2.38 ha.é %.63
80 Days 2.00 1.53 | k6.1 2.5 !;8,1 3.98
160 Days 2.92 1.8% %9.3 2.56 55,2 %.%0
205 Deys 3.06 1.9% | 53.5 2.59 1 56.5 %.53
298 Days 8.56 54.8 58.4
$20 Days 2.11 2.64 4,76
330
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URINARY EXCRETION OF PLUTONTUM IN MAR FXPR.SSED I

TARLE I1X

N PIR CENT

OF ADMIGISTERSD DOSE ELIMINATED TIR DAY

Excreted i Crams in M.
0-1 .58 i 3.0 1500
1-2 15 1 3.0 15C0
o . .
3 P o
k-5 -057
5-7 .030
g-B &156 koo
-9 9 1800
9-10 .0P6 2000
10-11 .0%6 2000
13-12 .029 - chOG
12-14 .034 %000
14-15 .013 560
15-16 | .016 5.0 1500
16-17 ; .0056 1.2 ; 605
17-18 ; .010 2.8 1800
18-19 i .0060 2.4
19-20 : .0CL8 1500
£0-21 | .0017 ; 1500
21-92 ; .0050 l 1800 ;
£p-73 i .0091 1900 !
23-74 ! .0076 1200 !
2h.05 | .011- 1200 ;
. 25-96 ] L0027 800 }
26-77 i .00L4 800 ;
27-78 0074 1200 :
28-19 i .00k3 1200 1
29-30 ; - .0069 600 :
30-31 ! .0077 ; 1000 f
31-32 f L0063 ] 8co i
30-33 o3 ! 700 ;
33-34 .008h ! =CO :
34-35 ; 0069 i 1000 !
35-36 i .0079 i 1260 |
36-37 ; .0063 ; 13c0 ‘
| 37-38 i .6085 : 7.00 1900 |
: 38-39 : 008} | 5.8 W00 _ g9, 4

800b5bY
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Activity ° T' welght Jomnls
Days Excretaa in Vol.

' Crana 1n 0.
39-40 0072 5.k 1200
L0-41 0080 5.5 1400
41.-Lo .0081 9.5 600
yo-b3 .0076 12.0 1300
§3-LY L0055 7.8 1200
4h-45 L0063 -+ 6.5 500
45-L§ L0073 } 16.0 700
L6-47 0059 } 9.0 3100

47-48 .0059 i 6.0 500
48-49 ,0063 t 10.05 900
L9-50 .0078 i 1145 800
50-51 .0082 i 10.8 1500
51-5? .0093 ' 1k 1500
5253 : .00Th { 6.7 - 800
' 53-54 L0077 E 9.3 1100
54-55 .0096 ! 11.8 1400
55-56 } .0céh i 5.1 15G0
56-57 % 0050 g 10.2 | 1200
57-58 : .0053 : 4.1 15¢0
58-59 : .0098 ] 6.1 1000
59- : L0067 ! 6.2 4 400
60-61 ; .0066 : k.1 ! 800
61 -6? i .0058 { 1.2 800
62-63 _5 .0077 7.7 1000
63-64 .00ko : 11.5 10C0
64-65 .00ko : 5.2 1000
65-66 : L0047 : 3.7 100
66-67 : .006L : 7.7 . 700
67-68 ‘ 0068 : 3.7 i 690
68-69 : .0070 ‘ 12.3 500
69-70 : .0100 ? 13.42 600
70-72 . .0072 8.5 500
T1-72 : .0092 13.3 ) 700
15 .0069 11.9 ! Loo

73-7h .0079 7.72 820 R
™15 i .C0S51 5.8 : 800
75-16 .00k 9.8 ! 800
76-T7 ; 0065 11.1 ! 800
T7-18 ! L007h 11.9 ' 700
78-79 ‘ L0066 k.5 i 700
70-80 . .00k8 5.9 ' p 028
8006565 336 i
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TAYE TIL

(Con't.)

Yoipne Bamp’ 9
Actleidty =z 3
Pass mxorvted cren Y
80-81 .0055 10.9 1100
81-82 .0080 6.92 1200
8»-83 L0068 8.A4 , 1200
83-84 0022 5.8 ; 15¢0
85..66 .0100 20,35 ; 1000
25-87 . .COT9 - 10.€8 i 1000
an A B o
Wil v 'y 4o : G
89-90 L0077 !1‘1 .0 i fz;;oco;
*-91 .0083 : i b5
- . 4, ; X
93-94 LCOTL 1.8 g 1700
Boe | o SCAE BT
95~ L0042 k.5 : ,

}  96-97 ; L0057 13.0 i 750
97-98 ; .0053 9.0 { 1160
98-29 5 .gggo B.g : 1123

i 99-100 i .0001 i0.0- i oS¢

é 100-101 % .0052 12.0 g 1030

E 101-107 i .00h0 ; 3.0 ; P00)

| 102-103 ; .0070 ; 9.0 500

. 103-10k. .005% : 12.0 i 1200

! 10k-105 : .0058 ? 9.5 ; 900

;105-106 ! .0ch6 : 11.0 ! 300

! 106-107 : 0060 : 16.0 i 700

P o109-108 .0057 g 9.5 : 750
108-109 : .004% ; 8.0 ; 1100
14,6-110 L0015 ! 31.5 : 1250
3110-111 .coh? ; 7.5 : oo
111-1172 .0051 ; 5.0 § 350
112-113 0056 ‘ 10.0 g 500
113-11k .C0%9 : 5.8 | 230
11k-115 : .0053 ; 9.0 t 450
115-116 ; <O0h7 ; 10.0 i 8co
116-137 . .002% } 1.2 ' 8co
117-118 .0039 : 8.% ; S0
118-119 .00%5 ; 5.4 R 2400
319-120 0005 6.7 i 50
120171 .CouY 12,0 ' 8o
15122 L037 15.0 1100
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TABLE IIY
(Cen't.)
Weizht Serple i
Activity ;
Days in Yol. i
7 Excretod Gremrs in M. 5
122-123 .001%4 k.8 750
173-124 .0039 8.0 900
194-125 -0036 9.5 550
125-126 .0032 9.5 1650
126-127 .0oko 9.0 650
177-128 .6019 2.5 1050
128-129 .00k ul L.3 500
129-130 .001% 5.1 1600 ]
130-131 .0011 2.7 800 ;
131-132 .0038 13.00 550 g
137-133 .0037 9.0 1000 ;
133-134 . 0027 9.0 850 !
13k-135 .0029 , 10.0 1450
135-136 L0026 | 10.0 - 11%0 ;
136-137 g .0032 ; 6.0 1100
137-138 .0010 | 3.7 1200
138-130% ; i
139-140% ! | i
140-1k1 : .00kkL ! 12,96 500 :
1k1-142 .0018 i 172.0 1160 :
1h2-143 ; .0038 - : 7.0 40O :
1h3-144 : .00k? 9.0 750
1hh-1h5 ) .0015 i 5.3 1850
145-146 .0015 5.3 950 :
1h6-247 i .0018 { 6.0 1 320 :
147-148 ! .00038 | 7.0 i 650 _~
148-149 3 .00026 i 6.0 500 i
1h9-150 ! .00016 ! 6.0 i 900 :
150-151 : .0016 : 7.28 . 400 :
151-152 ' 0011 : 7.3 ; 6350 :
i52-15% d .0017 g 5.6 ' 1050 {
153-154% ; .0029 g 12.6 ; 1550 ;
© 154-155 ' -003 | 15.2 { 600 !
i 155-156 .0036 i 16.1 920 E
i 156-157 .003138 t 9.1 i - 1600 ;
b 157-158 ; .0015 ; 16.3 : S0 :
' 158-159 .0028 : 10.G ; 2hoo :
. 159-150 L0046 i 15.0 z 1350
160-161 : .0032 : 10.7 : 2609
161-162 Noatile ! 15.0 : 1100
162-163 : L0030 11.0 ; 650
330U
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TsBLE IV

AVERAGE DAILY RATE OF EXCRLTION OF INTRAVLNOUSLY

ADMINISTERED PLUTONIUN BY THbh RAT

(2 Anirals)
 Time F 4 Average .~  Time 4 Average
" Interval of g per Interval of & per
(Days) Dose Day (Days) Dose Day
0-1 0.323 0.323 0-1 1.39 1.39
1-2 : 0.152 0,152 1-2 , 2.83 " 2.83
- 2-3 . 0,001 0.061 2-3 1.5 1.54
. 3"“ 00033 , On033 3-1'1' l=92 la92
.- 4-8 0.092 . 0.023 4-8 5.4 - 1.35
- 3 . 8"’16 002“6 0\.031 8"16 10 :3 1;29
: C16=22 0,138 0.023 16-22 4.5 0.74
- 22=32 0.517 0.052 22-32 9.4 0.94
- 32-100 0u150 00018 ) 32"&0 h:é‘a 0.»#68
4,0-50 0.085 0.009 40-50
50-58 - 0,031 0.004 50-60
58-68 0.096 0.010 £0-68
68-78 0.090 0.009 68-78 0.89 0.089
78-88 . 0.120 0.011 78-83 0.95 £.095%
88-96 0.049 0.005 88-96 0.69 0.088
96-105 0,081 0.009 96-105 0.76 0.084
105-115 0.068 0.007 105-115 0.82 0.082
115-126 0.136 0.012 115-124 0.46 0.C51
126-135 0,110 0.012 124=135 _ Q.52 0 CL7
135-145 0.104 ¢ .010 135=-145 0-59 0,059
145=155 0.080 0,008 145-155 U.46 0. ULS
155-165 0.080 0.008 155-265 C.43 0,043
165-175 0.081 G.008 - 165-175 0.47 0.047
» . 175-185 0.090 0.009 . 175-185 .51 0.051
- 185-19% 0.086 0.008 . 185-196 0.48 0.048
-196-205 0.008 G.001 166-205 v.42 0.Qu7
- 205215 0,061 0.00% - 205-215 0.127 0.0127
© 215=226 C.Ch5 D.005 215-226 D 138 0.0125
- 226-235 0.047 0.005 226~235 0.145 0.018
. 235-2145 0.080 0.006 235~2L5 0.134 0.013
T 245-255 0.070 0.007 2L5-255 6.155 0.01%6
1 255-266 0.060 - 0.006 255=-26¢ 0.148 0.016
- 266=275 . 0.062 0.7 . 266=275 0.14,2 0.0, .
275-265 0.049 0.008 275=2385 0.235 (.02, 33V 01
- :.85-‘96 0.059 - 0,006 285-296 0,130 0.013
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