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LEGAL NOTICE

This report was prepared a3 on t of Gove ¢t spo d work, Neither the
United States, nor the Commission, nor any person acting on behalf of the Commissions

A, Mokes any ty or rep tation, express or implied, with respect to the ac-~
. curmcy, completeness, or usefulness of the information contained in this report, or that the
wuse of any Information, apparatus, method, or process disclosed in this report may not in-
fringe privately owned rights; or

8. Assumes any liabilities with respect to the we of, or for domoges resulting from the
we of any information, apparatus, method, or process disclosed in this report,

As used In the above, “’penon acting on behalf of the Commission’’ includes any em~

ployee or contractor of the Commission to the extent that such employee or contracter

'~ prepares, handles or distributes, or provides accems to, any information pursuant to his em=
ployment or contract with the Commission.
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A CONPARISCH OF THE METAIOLISH
OF PLUTONIOH (PugoS) IW (AT &0 e et

'J. Crowley, H. Lanz, K. Soott, end J.G. Mailten

ALSTRACT

The fate of plutoriun injected intysvenousl, into s hum=n subject a:d
into retus vas rolioued in parallel atudies. The Algtribution oi plutonium
axong the tissuze of the body and the averas: dally rete of exsreiicn of
thie elaaeit are comparcd in wan acd in rate, In gaaeral, th;Ar;éégta of
theeo experimsnta ehovw & high degrec cf prolenged roteniion of plu;anium
in the Yody, with selsctive dopopition iIn the axeletica, especlelly in tue
region sdjacert tp the tonv morrov 1n the cndogt @i and téabeculsr bone.
Tho elimination of plutonium fr=m tho dod¥ occure £t hicher rztos in :sto
than in 1xn. Duripg the cou?se of thnce riudies, ruts ellwimatec SCL of
the pruwonium wlwministered, vherese 1n U.e parallel experinmesnt in mm,
onlylebcut 54 was excrotod. fTke elizinziicn of plutenium is primsrily
viu the feces in 1nte, vhorees in wnn ths Dijor elinination of plutenivm

occurs via the urine.
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Introducticii; Parellel gvudies on the fate of plutorium in man end in

rats vere mitiatéd oy tho ﬁ:ravenm;a injection of plutonium nitrats. A
solutien ﬁn injected vhich cintsined primerily -.hPu?33 1:» preferencs tlo
ouPue in order to avoid the rmees affects of plutoniun snd &% the sems
time to malntain countirg accuracy {222 Foowmoto 1}. 1hs plutorivs, &s

Pu0, (N05),, wee 1 zclution in'ieotonic sodium chloridv ot pd ©.5. Ore

#111111ter of the platonium eolution euitted €0,0500 c¢/s. ite mewn subject,

—

who hed a pestric noonimsn, roceived 7 millilitare or 123,000 c/fs intraven-

ously.

Five rats vere glven 0.1 mi. or 6,000 c/8 intravenouely attfi& gz
time the haren etuly wves 1;;1t1ated. Or.e day after injection, two of tle
rets vere sscrificed ard the distribution of the adirinistersd plutoniwn
13 suwrmarized in Tadle I, Ths Jtl. . ‘tﬁme rta vory allos'.*ed +7 liva fov
the duration of the experiment and {h2ir urinary and fecal cucratlion of
plutonii vae mosgured end is rrasxitzd es a pamn Ylsl.experimunt with the
humen urinary ani fecsi excreticns.

Your dare efter tie piutaniur hed doer adwinietersd, epscirmrma cl i,
blocd, epieen, tuwolr, omontum, and ouocuianccus ticzue vwerc oblcined from
the pationt. The rui blood c¢elle o2 tle clitrat:l bHlcod sarprls {'sm esne-
matel frowm tho vlaesin by eoniriteclion end thero two fractions cgasysd
sapLratsly. Tae rid sgsqiumu var cernrataed into (1) perioatewy; ¢y

scraping tue outsr aruva of the rib vith e chovp fustrumant, (£) marcoy,

ty splitting the rib longituflinelly es? vaskbing tho merrow out with s

Pootmota 1 The plLtoniuA soluticn cunteinsd '.ourorir:e.talv 5 micrograiy

of I'u D g O. IO nicT v of L“upﬂ
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streen of feotomic mlrlno'.eolutlcm, (%) spicﬂes, by sci'nping the tradecu-
lar hﬁe avay from the corticel bona. The muﬂ_l-inde:' vas constder~d %o o
(4) cortiozl domo. These tisgues wore sched and ageeyed for plulcmiws by
the T.T.A. method (Ses Footnote 2}. The resulls of {rsee carzeje sp vsll as
those of ths rats, are to be found on Tebdls I. '

Urinz was collccted at dally interwmle iBr the duration of the expsri-
!ﬁmt. Eeversl teix~—day facsl colloctions were made end in addilion, fecal
earrles wers collectsd at weekly Intervals. Ferults of tbs p?gtpnizm
asgeys of the excreta of both wan end ret are pres.uated in Tables ‘;T'I, i1%,
end IV, and fn Flgure 1.

The remaining thrve rate which vere rum ag & parelle; expzrimant
to the hucan study, vere sacrificed for assxy of tizelr tissues 236 days

after receiving ths Pu”33. Thie dsta iz yreazntsd in Table I.

-

Pootnote ?: (1} rnalvtical reszdtre Yor Plutcnium: Toe uve of
thieptenyltiifluoroacstone (L.0.4.; L. ino exirection of plutonliem fror
biological mutarial wsa found to crier a rapid and relisedble meothod, ds-
ecribal ifn detall telow,

In gonsral, we eatkcl conelate of =shing the bBicloglcal materisl
to Yo ewulied, performing & lanidenus flucrldo precizitation, extrzoting
the Pu froz e diszolvad laFx Wi » solutlon of T.T.A. ia benzens, end
e re-axtyuction of the Pu from tnc T.7.4A. woiution vite 8 F550.., Low
ccuntes are easily odisincd on Plenk rine, eince sipha-omitting contami-
nantz preeert in the rvezganty, 1n perilcider the lanthanun, =9 not
carrisd elong with the Fu by the T.7.... Beceuge of ikise avserca of
incidentz’ contamlusticr, n haci-grcurd as low s 0,004 counis wor sac-
ond Is pourible, thiz being <ho baczgioumd ol i msasuring insivamsnt
1taadl.  Jagligilda waps to cbhtzined wn extiraciia, &3 puch ce Tive grewms
of toaa, urine, or Yscse ash. L“hs only ulowent prassei In eninal ech whler
ety L B erryied hy PUTLAL a Loiyge soucentyotlon. at tho T ceneun-
frziing G- 1 Yzor.
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Reeults: 7o mejlor pert of the da%s in this report ccnzerning the
plutonium content of the tisstes of man vas co.".leotéz{four daye aftar
the intravenous injectioe of rlutconium. 4 caa b asen from sn sxeming-
tion of Teble I that tho ekeletcn and its hemopostic system sre tho
primary regions for ths deposition of plutonius. _ .

¥rom the rib sexmrle eesseyed, 1t voull aprear th.":t the mjor po:i-tion-
of plutonium depoeited inm the skuleton io to te found in the bone marrow
end trebecular bone. It can do ccen that relatively emmll esocunis were
depositsd in the periqsi;emn end the corticsl done. I1f on? &cswaos that'
the skeleton of nan ig 15% of 4hs buly veight, it can de calcﬁia;.s}@_ that
87.7% of tho plutonium afministered vee depositad in the skeleton,ipro- i
viding the rib sample is representstive of the skeletan generally.

Of the tissues tsken in the hwoezn study, measuralble émo'mte_‘ of
activity ere found in the tumor, splesn, and blocd. It cen be sssn

that the rud blood cslis contain gliwcst ten times ss much plutonium as

the piamm fracticn of blood. An additional blood semple vee odiainsd

295 days after injection of plutontim. ‘This sewple was separasted into

———

rlasre end red bleod cells and plutimiunm asesys showed that the Tele-

tively hign trlood 7elus observed et four days had érupped to leas than

Footnote ? (Cont.}: {2} iwiiod- Ths diologlcel material i= ashed
Ty the wvet or dry wetnod althoush 1% hee bucn found tnat a comdizaticn of
the two armears to bo buat for fuccu or vrine. Thnle is done by viscliup
the sarples in un ovn at ebout ~XUC unt!ll all of the water is driven
off, cooling, adding comcentrated 'G.%0x w thy wreidus and apgein evapor-
eting to c¢ryness in tho oven. A¥tuyr 21l of thc ecid hae ween driven off,
tre sainlea aye vwlaced :n a maffi> Temaco set et S009%C, Four howrs of
muffling rowonys ©w be anfficient to prcluce a white, ecludle ash. Ouch
en asilug procedwre reoulires a minitan of eviontion amd 1 morw rapid than
the usual ¢ry-arhing tecanious. It alec 2lirizaies the formeticn of the
A1fricultly soludle esk which oftar requlic waien "Cuper-oxyl” (308 HaCr)
18 usa In tac uwnual wet-sshing “echaioute. '

330 (0O
3001845 - I



6.0601$ of the doge, for 50 cc. of blood. It cen o esan that the pudcu- _
" taneous tissues and cmentum as vell as the skin d1d not contain eny grect
pmontage of the plutonium four dsye after injection.

The plutcnium content of the tiseues of the rels usod to parallel ths
humen experiment are givon in Table I for one day and 296 duya after injoc-
tion of pl;rbonium. It can M geen that the mmjor 'pa:rt of the plutonium bas
ba:-t dopoeited in the skeleton one day after its aduinistration. Tho majer
‘ -fortion of the plutonium not depcaitsd in tho ckclleton vas found in the
~ blood of the rats. Since tissues such as lung and.-mxscle contain aoms
blocd, the high percentage of plutontum in balance is also due to the dblood
contsnt of muscle. Cn a per grem tesis mrervw plutoniun o fo'\:;x&'—’i:"i_'_kidney
and oplecn than in liver. ITvo hurdrsd ninety;-aix days aftor plutox;ium
administreticn, the elemunt remaining in the rat vas foucd primerily in
. the gkeletor. The amounts of plutonium found in blood are' exceodingly
szel) 295 daye &fter injection. Measuradle amounts of plutonium were de-

tected in liver, lidney, ard sploen. Of the sofi tisauen, npléen had the

most activity.

Footnote 2 (Cont.): Tha eghsd matorial is now dissolved in 2M HROz
vhich contains 0.1% of hydrorylew!re Lydrnchloriée per litor. A& volume of
50.100 ec. 1o adwquate for & 5 gn. eoh sample. Aftar etanding 12 to 2% hours,
to allov the Fu to te comvertod to tho -#k «stave, ths esh soluticn 1e divided
betwveen tuo S0 cc. contrifuze tudes end 20 1ges. of h(ﬁD})} 1 stirred into
the seh solution of each tubo. This ie folloucsd by enough 17M U to render
the resvlting mixture 1.5 M EF. Thc precivitatoe formed is eerarated by cen-
trifuging for 5 ulmtes at 2000 K14, warsed dn 10 ce. of 1.5 M 8F, s1d
recentrifuped. '

The eupernatant liquid is removed snd 25 cc. of 1.5 H Al(RO})i in
0.2K Erl33 15 maded to the vrecipitiawe ip eazh tube. Tae nrecinitats
dlasolves upon ctirriny. Thes solutisnsg froa hotia tubes are coisbined,
0.%25¢c. 97 a 2K YsN0, golution is otirrod in, crd thx reselting solution
is allows) o srd 1S5 mimutus, nfver which time, 11 1a tinnsfolred to

8 altetls (128 1100 - 350 oc.) =emmmbtory #wel, Ten sc. of un

(TR B w“ty.4 2 o '8, a “ DA LA . . v - \ AT W b - .
TP, wtiut et TEew, UM AL mey W fal Twielnd) 1 eddel md W plse
e e T T A M S A A e e A ey T

L
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T The talues obtalix;ed-m thss -excreticn of plutonia_n fn rau &nd 15 R3]
tn thene etudieon, 1 presented in Flgure 1. With respect to the Lusn atudy,
1t can bo eeen that the pritary route of exzcretion of plutoniuwn 18 via thq
urine. The values obialned for feces are lower. Ou mte, hovever, the re.
verse is obaerved, more piutcnium Leing ozxcroted vie tho feces than via the
urins. It also sppeare thnt.A plutchium is moye readily exzcreted in rats
then in msn. 7The total ezcrotiom in ruts iv groater by & factur of adout
ten. -

The data teken from Doth theae ntudies wes obtairoed froa so analynis
o7 the entire sampile coliected fur sy one veixdod. It was poa_c'n;lé_'_m aspa-
rate plutoniva from Zargs eamounte of 1cisa 1n therze parplies throwh ‘t&‘w o

of the T.%.A. wethod whicn 18 deucrivel ir Foostnoto 2.

Discunsion: The depositicn of plutonium in i ™n apé in rots eppears tc
fallow rhe aape pstiarn, the lrrpevs crount of pluuxmine going to the e =ile-
ton. 71 tius cams of raty, 1t le excroied vwith & half tims of aiwit, ﬁ':'.j.te_'s
husdrel dsys. Rewaver, in maa 1t vaee obsorvad tiat taic :‘;‘;:rci’::icu ‘e oi“ a
much lower order. Oniy awint 5% ws ascruted during the joriod of tire
thevo otuialeg were follewod in ey 14 would appecr that ths retzntlion
of plutaniun in thie subiect 16 £o great that tre loss of trle mitertisl
cen he consldered negligible. The hel? tire of plutonium excraticu 1z

probably uxweter tnan ﬁfty'yearo.

Footantn 2 {Conk.): 230 06’7
disce™ed ¢fior a1luving the T.T. L. panru 4o ropurats out for thirty

o¢ aixty mizhon. Tud tonrers enlution e voohisd twica with adcut

25 co. AN Teioce. (NENOy are cfdoa spd ths mlyxtwie sankeén Por

taa rfuatcy, ATeor alleviung the vwenug o aspsrnis teboal £f1ve mine

R SLENR A I T NN S SR A SN OSSO TN S ATV T &SRR S AT O 14 1) PP
- I Lty %)) T : " n g - j..5 - N
T R T B 728 AL B SN LR SRAT R VE TR PELANLATIY G RN TIN
< IR S RN U GRS S
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Data from the Medical Industriel Hazards Section Report Mumbers MC-T0-
. 119% and MUC-EG-1203 proeents higher valx;be for tho aversge da.lly rate of
excretion than the wvalues found in thesc stufiies. A comparison of the figures
in the two reports shows that et the 20th day after injectiom, their velues
for the average daily rste of urinary oxcretion is roughly twice that found
4in these investigations. Their values for daiiy rate of urinary excration
drops off until the 70th day, anrd 1s them 1.5 timec ths figure found in
these studies.

These studies on the fate of plutonium in man and in rals shov & deo-
gree of retention of plutonium by the ckeleton vhich is fer groitdr than the
retention of other elements known to becoms selectively deposited 'm the
skeleton, notadly the alkaline earths, ircluding redium, the rare earths
such ag lanthenum, cerium, yttrium, aml p:;aseodymlum; eni girconlum and
columbiuer . T

This high degres of prolonged reientlon, together vith the tendsncy
of plutonium to become doposited adjacont to the bone wsrrow in tho c-i;:io-
steal and trabecular regions, mates tha prodlem of chronic piutaaium poi-
soning a matter of ssricus concern for thoes vho coms in contact with this
material. While no direct huran rzdicautosraphioc dats ara avalleble, the in-
forretion ‘rom animnl studies tczethar with the high wuluss in the trabscular
and marrov fractions in this subject indicatss thst the principal srsas of

localization of plutonium in dore for rate and man are probably very similar.
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TARI® T

DISTRIBUTION OF PLUTOKIT.M IR RAT AXD IR MAN EXTRESSED IN

TERMS OF PFR CENT OF ADMIRISTZRID DGSE

RATS HUMAN TISSUES
TISSUES ? Animals ~ | 3 Animalse ‘& Dayo 206 Tays
— 1 Day 2" Deys After Aftsr
After Injection | After Injection ection! Injectlicn
% of %0of | of !%of 2 of o?
Dose Dosge Dcee Dose Doope Doeo
per per per par per per
Organ Cran Orga Gram Cran Gram
1.6? R bk 05 no sample A
1.73 Ak 1.01 .10 no eempla >
18ney 1.16 L .25 .15 no sample
%pleen 0.33 0.45 .21 .3l .0019
leton 47.7 2.18 | 8.2 3.52 {see Ybons)
ce 28.8 0.1% 1.40 .01 nc sample
0.76 003 ————
Plagma ! .0023 .0001
Red Blood Cells .00038 0001
. I. Tract 5.86 0.1% [ .10% .00k ———
n 10,9 | .21 53 ¢ .013 . .00058
cne Whole L (8ee Sxeloton)
Cortex ¥ .0172
Marrov ! .0290
Trabecular ! .0319
1 Periocsteun ! .0048
Tumor i : .0011
Omentum ' ! .0004
{Subcutaneous Tissues ' .00Ck
Heart ; .11 .07
Tostos 351 .12
] : .
i ! ' ¢ ’ ! !

¢ The balance of the rat is compoasd of the tigsues mot listed sbove, &nd con-
taing primarily mmscle.

00C |
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TABLE IT

A SUMMARY OF TBE TOTAL fmmnma EXCRETION

AT ERD OF VARIOUS TIME TNTERVALS

(as ¢ of Aéministered Dose)

Urine Feces Total
At End
Rat Man Rat Man Rat Man
of
10 Days 0.69" 0.96 15.7 2.18 16.4 K ‘é.lh
20 Daye 0.97 1.11 26.4% 2.31 27.3 342
40 Days 1.68 1.25 | k1.9 2.38 h;.é 3.63
80 Duys 2.00 1.53 | k6.1 2.k5 48.1 3.98
160 Deye £.92 1.84 | 92.3 2.96 55,2 4.40
205 Deys 3.06 1.9% | 53.5 .59t 565 L.53
296 Days .56 54.8 68.4 |
820 Days 2.11 2 .64 4,76
30

0001851




-’

a4
sy

TARLE IYT

URINARY EXCRETION OF PLUTONIUM IN MAN EXPR:SSED IR FER CZRT

oFr ADMIRISTERED DCSE ELIMINATED TER DAY

Velght Sample
Daye Activity 1 18111 ;’:{ .
Excreted Crams in Ml.
0-1 48 3.0 1500
1-2 .15 3.0 15C0
2-3 .12 1500
3L .031 ]
k-5 -037 U
5-7 .030 -
7-8 .016 k00
8-9 .069 1800
9-10 006 2000
10-11 .0%6 2000
15-17 079 - 2h00.
17-1k .034 %000
14-15 .013 560
15-16 , .016 i ) 1500
16-17 ! .0056 ! 1.2 , 605
17-18 : .010 i ».8 - 1800
18-19 .0060 2.4
19-20 , .ocL8 1500
20-21 .0017 i 1500
21-72 .0050 2 1300 t
) t .0091 { 1969 t
23-2L ‘ .0076 { ; 1200 ;
24-75 | .011- ! | 1900 ;
25-06 i L0077 g { 800 b
26-77 3 .00k ~ i 800 ;
27-28 : L0074 i 1200 :
28-79 i .00L3 ¥ z 1200 :
29-30 : .0069 | | 609 i
30-31 ] 0077 i 10G0 i
31-32 .0063 ' 8co {
32-33 .CO0T3 : 700 X
335-34 .0084 ! =g :
3L4-35 ; L0N59 1 1000 {
35-36 ' .0079 i 1260 i
%6-37 ; .0063 § ! 1300 !
| 25-58 ‘ 0025 : 7.60 1900 '
- . "' : o i M PR
939 00> . ..).AB : 1:_»'0.0‘_36 %
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TAPLY. IT

(Con't)
Days Activity ° Yelgut Samnls:
Excretad in Vol.
Cramn in X,
%940 L0072 X
Lo-L3 .0080 2 5 iigg
¥i.kp .
. .0081 9.5 600
ko L3 .0076 12.0 1300
43-LX .0055 7.8 ' 1200
kh-ks - L0063 8.5 500
k5.k6 L0073 16.0 700
L6-17 -0059 9.0 2100 [
17-48 .0059 6.0 500
48-%9 .0063 10.05 '
59-50 0078 11.45 ggg‘
50-51 .0082 10.8 1500
5;-5? ! .0093 ‘ 1k .2 1400
54-55 § .0096 i 12'2 ;tgg
55-56 ; .0C6h ; 5.1 15C0
56-51 | -0050 i 10.7 1200
gg-gg | .0058 ! 2.1 - 168C0
- - 00 98 . 1 3
59-60 % L0067 : 6.2 ;ggg
60-61 ; .0066 : b2 i 800
61-62 3 .0058 2 {
€2-65 . L0077 ! 77 1005
63-64 f .00ko : 11. ! :
6L -65 ‘ 00k { 2 e
65_% 1 . m&g j 4 o i 1000
} 66-67 ! -006k '}z 1 | o
i 67-€8 : ; : P
7 g -0668 3.7 ; 690
€8-69 ‘ .0070 17 !
69-70 : 0100 ‘ 3 ' o
el ,' . ond lg. Lo t 600
T71-72 ; L0092 13:2 ’ ;82
15 -0069 ' 13 1
3T L0079 : 70| o0
T 75 i .C051 | 4.3 5 s
75-16 : 00k1 'g | 20
76-T1 ; L0065 ' 12:1 ‘ ggg
718 06Tk 11.9 ‘ 700
77(2-‘%00 _ .006{; 5.5 i 700
C ) ) .00LS 5.9 h 500

e - - ———— ——— e e the

0061853 33¢  Qig
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TADTE TII
(Con™t.)
Activity Voignt Ssmg)e
Doys Excreted in °'
Crwunay in 141,
80-8 .0055 10.9 1100
81-82 .0080 6.92 1200
80-83 L0068 8.44% 1700
85-8h 0072 5.8 1500
8556 .0100 10.36 ; 1000
25.87 .CO79 10.€3 i 1000
&7 58 .00%7 5.5 i 100 -}
85-89 00T ¥.35 { 1500 ¢
89-90 L0077 1.0 i 500 "
%)-91 .0083 4, ; 150 o
91-0> L0071 7.0 ! 13C0 g
9793 0360 4.3 ! 500 :
93-94 .COTL 1.8 ; 1700 ;
S4-95 | .CO5P L.5 : 500 :
95-96 .00L? 4.5 : 1600 f
96-97 : L0057 13.0 - i 750 :
97-98 ! .0053 5.0 : 1100 :
} 98-99 : .COT70 , R.p : 1100 !
i 99-100 i .0061 : 10.0° i SCO :
! 100-101 ; .0052 12.0 : 1050
f 101-1C7 ; .00h0 : 3.0 ; Golvy)
| 102-103 3 L0070 ; 9.0 ; 500
. 103-10k : .005% 12.0 ; 1900
! 104-105 .0058 ! 9.5 : 900
*105-106 L0046 ; 11.0 5 800
P 106-107 G060 ' 16.0 : 700
T 304-108 .0057 ; 9.5 é 750
© 108-109 .0oLt, : 8.0 % 1100
© o 156-110 L0015 ! 1.5 1 1230
r110-111 .coln : 7.5 : 100
©1)1-117 .0051 5.0 ; 350
112-113 L0056 10.0 % 500 i
113-11tk .CO £.8 | 250 :
115-115 .0053 9.0 { 450 ‘
115-116 ! L0047 : 10.0 e 800
116-1i7 . .00%% | 1.2 i 800
117-113 .0039 ; 8.4 : 550
118-115 .0035 ' 5.4 ; 25CC
119-120 L0C03 6.0 ; 50 i
120-174 .Cou’( 1~.0 ; gno .
1 -12r Kehy s 150 1100 '

0001854
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TABLE IIY
(Cen't.)

3] M
. Activity Weight ferple '

Days Excretod in o

Grems in M.

172-123 .001h 4.8 750

173-124 .0039 8.0 900

124-175 .0036 9.5 550

125-126 .0032 9.5 1650

126-127 .00ko 9.0 650

127-1°8 .0019 2.5 1050

128-129 .002h k.3 500
129-130 001k 5.1 1600 -
130-131 .0011 2.7 8oo- v
131-132 .0038 13.00 550 i
137-133 .0037 9.0 1000 i
133-134 L0077 9.0 850 ;
13k-135 .0029 i 10.0 1450 i
;. 135-136 .C026 i 10.0 . 1130 ;
| 136-137 .0032 | 6.0 1100
137-1%8 : .0010 | 3.7 1200 !
138-130% 1 : ;
|139-1hko* : ] i
i 1b40-1l1 .00Lh { 12.56 ; . 500 :
141-142 .0018 ; 17.0 1100
142 143 j .0038 ! 7.0 L0o :
| 1h3-1k4 : .00k? : 9.0 750 :
o 1hh-1ks ! .0015 i 5.3 r’ 1850
I 145146 ; .0015 ! 5.3 ! 950 ;
f146-147 i .0018 i 6.0 } 350 :
i 147-188 ! .00038 ; 7.0 j 650 :
: 1k8-149 ! .00026 : 6.9 : 500 i
149-150 | .00016 [ 6.0 ': 900 3
150-151 ; .0016 i 7.8 o0 :
151-152 ' .0011 : 7.3 : €50 :
15°-153 ' .0017 ! 5.6 : 1050 {
. 155-154 | -0079 ! 12.6 ; 1550 ;
154155 | .0035 ; 15.2 ; 600 )
; 155-156 ; .0036 : 16.1 920 '
i 156-157 : .0018 ! 9.1 i 1600 ;
' 157-158 : L0015 ! 16.3 : £0 !
' 158-159 : .0028 : 10.G ! 2400 :
- 159-160 : L0046 i 15.0 . 1350 '
160-161 : .00%2 ; 10.7 : 2607 ;
161-162 : .05k | 15.0 : 1100 ;

167-163 : .00%0 s 11.0 €50

- 330

0051859
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THBLE IV

AVERAGE DAILY RATE OF EXCRETION OF INTRAVEHOUSLY

ADMINISTERED PLUTONIUM BY THb RAT

Animals
Time ; 4 Average Time 3 Average
" Interval of § per Interval of % per
(Days) Dose Day (Daya) Dose -~ " pay

0-1 0.323 0.323 0-1 1.39 1739
1-2 - 0.152 0.152 -2 2.63 " 2,83
2-3 . 0.061 0.061 2-3 1.5 1.5
3"‘ 00033 , 00033 3'16 1392 1092
h"a O-vmz . 0.!023 ‘I'B 50‘61 N 1»35
8-16 0.2u6 0.031 8-16 10.3 1.29
16-22 0,138 0.0r3 16-22 ) 4.5 0.74
122-32 0.517 0,052 22-32 S.4 0.94

-~ 32=40 0.150 0,018 32-L0 468 0.468
4,0-50 0.085 0.009 L0-50 - . - :
50-58 0.031 0.004 50-60
58-68 0.096 0.010 60-68
68-78 0.090 0.009 68-78 0.89 0.089
78-88 0.110 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 .82 0.082
115-126 6.136 0.012 115-124 Q.46 0.051
126~-135 0.1i0 0.012 124-135 C0.52 0.047
135-1L5 0.104 0 .G10 135-145 G-59 0,059
145-155 G.080 0.008 145-155 0.46 0.046
155-165 0.080 0.008 155-165 Q.43 0,043
165-175 0.081 ¢.008 - 165-175 0.4L7 0.04LT
175-185 0.090 0.009 . 175-18% c.51 0.051
185-19% 0.086 0.008 185-196 0.48 0.048
196205 0.008 ¢.001 166-205 V.42 0.047
205-215 0.061 0 .006 205-215 0.127 0.0127
215-226 0.CL5 0 .005 215-226 0 138 0.0125%
226-235 0.047 0.005 226235 0.145 0.016
235-2L5 C .080 C.006 235=-2L5 0.134 0.013

- 245-255 0.070 0.007 24,5-25% 0.155 0.01%

- 255-266  0.060 0 .006 255264 0.148 0.016

. 266=275 0.062 0.7 . 266-275 0,142 0.0, -
275-28% 0.049 0.00% 275=23% 0.235 .02 3 3u Q1
<85-90 0.059 0.0u6 285-296 0.130

0.013

0001855 R




