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ADDITIONAL SHORT-TERM PLUTOWJ.31 URINARY EXCRETION
DATA FROM THE 1945-1947 PLL’TON17J,MINJECTION STUD[ES

Uilltu D. Hess
Htrwot A, Qautlor

thilth and Envfr~tnl Ch-tstry
Los Alamo Natiwml Ltberatory

Los Alms, m 87S48

Arecent pubiia#ionby Rundol on t~lmg.tcm urin~excmtlon ofplutonlum, 1000OdavI

tier inttmvenous in)ocriort Nknown UmunU, hcSshown that the amount of plutonium excreted

por *y is Signlt’ltantly Ilighof Ut8n predkred by the hngliam power Function model 1The

bngiwtt cquxtion for d8ily urinxry ( Y-) excretion mtes. In per cm-tr/tiy of [he ln~ctect dow af

tItnc I{daya) tiurthx inmkc, follows:



referred to In the I.angham repro were not Identified In I!W notebooks. Two resr)lu for c!avs 1626

and 1627 are idcntlfmd andare Ilstcd in l~bic \ !11 alo~lg with the 10 008dvJ’dau .421remarks

relative tocachsample’s CollectIon and analysls arc also Included in rhis table.

The cxcretio~ dau for HP-3md HP-6 arc plotted m Fiw. 9 and 10 Power function least.

square curve fits for these data from day 3 co day’ 22 or 23 arc a30 shown in the figures The first

daU points for the HP-3 and HP-6 cases wrrc not used to calculate the curve flt because thev do

not represent 24. h collection pcrmda. The second dmr.apoints were alao txcluded because of the

influence of the shon first.day collctnion period. A2S0 shown on this jymph Is the bngham power
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Ref, 2

f16*Iu09 000292 corrected for tmccr recovem

y~ttc ~u, J+j ‘25counts/mln: inject btttime, 1 LOO am.
‘Etichtliquo~ =one. h#ifofmmpie

‘CoumI peraliquot/dooe X 2 X 100 ‘pce!tt ofclou encretcd pa’ Mplt,
‘Four 2+. htilly collecttom
“(:oilectlon period not rccordcd.



function cunethat was derived from the use of all [hc published data inc!udingdxa collected

from occtlpationally exposed workcrt The occupmlonal exposure dala were used by hngharn to

extend the ~wer finction fit [O1’50 days of pouexposurc,

It isapparenc In Flga, 9 and 10 thata power tinction fit is a good choice 10 dcscrlbe the early

urinary plutonium cxcretlon. The later period (300.. 500.. and 1600dav) results. along with the
10 000.&y r~ulu, however, show a signiflcam departure frbm the sinBle power func?ion model

used to descri~ Iong.term plutoriium excretion The 300., S00., 1600.. and 10 COO-davdata may
represent a distinctly differettt aegroent of the Pu excretional model for humans This would be In

kecphtg with cheobactwatiotu made by Stove# and Clark- Ihm th?re were two distirtcr excre;lon
sqroenc racesfor dcg and swine plutonium excretion u a function of dmc following ln~ction of

plutonium (~ citnte. The dogdxu showed a ctun~ in ~heflint tcgmem after 20 daysand the
wine rim chan~d after 10 d#yt, Durbin htt concluded that wlthht the hn~ham published dam.

TABLE VU2. Indl-ldual Urin~ Exmiott Vdtta for ~ HA Kx~ ax Counts pxr Mlntm w Allquoc
AM2yz9d and ax Pe C8m of Dtw ticrmcd F Colktiott Period

my9 counts ~ Allqti

Post.lniwtioa 1 2
Per cam or 210ao’

(11/17/4!) (cottnts/mla) (counts/mlo) 1 2 R*marfu ‘rem Notdbook
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Splattedng in oven, Allquot No 2, btJ.cn
p@erte

Allqum NO 2 ~plmtered
Sample i~nk~d, tiiporous reaction

Spilled In ccntdfuge, indicator rroublc

Gicat Iou in athin~
Mka~

Burned In oven

AppfoximsIely 100 cc lost

Ref. 2

Ref. 2

Result comemd for tmccr recovcrv
——-

NOW, DOU, 369 ?OOcounumin~ Wc~~onI~mQ, I +0 Pm
‘Each aliquot = one.half of mmplc.
‘Counu per aliquotid~ X 2 X 100 = percent of dow excreted pcr sample,
‘Pour daily tamph,
%ollection period not recorded,
‘Eight 24.hssmplea ~~



there IS evidence ofrwo [o fcur d~ulncr segments In (he excretion dau and tha[ (he wgments were

dcpcndcnr on how IOIE (he cxcrmlon dzu were collccrcd The evidence from the animal dau, the

additional rcsulcsonfiv !24 forciw HP-3 ondav 123 forciw HP-6, andon the 10 OOOdavdaU

for berh wcs suppon rhc C.;.dcncc CIfal lcmI a Iwo. scgmcnr model for the two human cues The

1600 -d,ay&u forc~s HP-3 and HP-6, however, appear to be a dcpa.nurc from a simple twG.

segmem model for the human excretion cha.

Because rhc 1600davd.aLa arc Inconsiwcnr wirh a simple mo.~~enl model todmcribc

tluman plutonium cxcrcrion, [he notebook records for rhis rtmc period ( 1950) wcr~ reviewed for

Identlflable cvenu [fut could have affected the rcponcd rcsulrd A previously watcd, only rwo

results fot each case at the 1600.dxy period were identified by the Pxticnt’s name in the notebook

records The HP-3 multa did rwt rclsfc m the pcrcenuge Slvcn by the Langium report: therefore

wc cartrtw idcnrify the source of the reported O 0008% of dose excreted on dxy 164!3 for cue

HP-3, The no[clmok rccordd 4,54 and4 26counca/min, fotcuc HP-6 xrccquivalcnrtothc

O 001 l%cxcrc!ion values Fcportcd by lm@xm. These rcsulu can be u.surocd 10 be one of the

$ourca of the dam rcpoftcd by lmi~hxm (or [he 16 10dxy excretion fm abc HP-6 The note-k

record Indicmc (Iw thc~ “special” ssmplca were analyzed alon~ with &hcr rourinc biaaaay

woples and tPII no spcchl attention WXI @ven 10 the mmpla However, these sarnplca were

atmlyzedby a differcm snalplcsl procedure thxn WM uacd to rcprr reaulumxl~ed More the

year 1930 [n OcrcI&r 1949, [he bismuth phosphme mxlytial mcthori rcplacedthc cupfemon

procedure thxt hnd been UUQ since 1943 a ‘I%e lower chcmial rccuvcry and wi~ w.sndxrd

dcvimion of Ihc bismuth photphme prmedure arc si~iflcxnt ~xblca thxt could hxvc influenced

the 1600. day HP-J and HP-6 results The influence of this lower rccoverymd l~r precision is

alao cvidcnr within [he routine bi~yaxmplc dscxobui~cd from pcrxonncl with hlsmrlcabf

positive plutonium excretion 9

In cmtw to the fhu collected and analyzed througl~ day 1600, which rnsybc Iowbccausc of

Ioasca asaectatcd with the inxlyrical proccdurc [he 10 000d.sy ddcx rcporwd by Rundo uc
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correctcdbvrhc use Of: ’:pu tmccr(o 100’% oftnecxcre(cd amount otJ’” Pu Incach

2+. h collection.

The 10 00 C.dav data therefore. are [he Onlv data we have irOm ~hc Inlecf!on srudv cases thar

have a rcliabl cs[lr,,atc ofanaly-rlcal sourCC3 ofcrror ~la(cd With the Cxcrct[on dau. The

correction of the ochcrti~ for thcapproprlare chemical recovery factom~ould change the

cwlmat~ of:he amounu ●xcreted and WIII slgrtifican[lv brlngthc day 1600 dau closer to [he

profile of Iong.term plutonlum excrcuon forrhc IWO c-. u evtdcnccd by the dau on cttbcrsidc

ofthc 1600dav dau. wc have not Introduced chcsr facrom Into the dau listed ir, Tablm WI and

VIII, We tjo, however, suggcs[ (hm [he 1600. day rcsulube used ~lth caUtlOn becau~ of Wwlblc

crrrm imro.ducedby themal~lcal method used In 1990 andlxcmae of the avmkblc cv~dcncc,

which shm[ticsampla analyzed in 1950 were not ascarcfully mt~twtsed aI were the mmnlcs

aml~eddudng the ptrtod -~n the ln~eceion study smaplcs wcm flmr under Inves[lgxtlon In

1943 -47anda@nin 1973.

The pceWously~nrepomed additional plutonium excretion CUU from HP-J at day }24 andti,e

cvidenc~ of the rcpxtcd HP-6 dacaat day 524, plut (he 10 000.~ydmaoncach CU, Jupporr rhe

conclusion that for Il,cae rwo ~, plutonium excretion depams from a power funcrion cwvc fit

aJearlyu 300 days’ pcrmlnjecrion These dxcaalaosuppcfr the mtdenccseerr In Occupmiormliy

exposed wofken that rhe Ionc.tenm excretion of plutonium deviates from [he Langham power

fuction model after the euly excretion period.

We have refrained from (IW development of a new’ rr.mhcmatial rn~l to describe plutonium

excretion ucing (hew CMU beause of [M limited dm and poadble sources of cmor rimed. Wc do

feel ch91 :he we ofthc Imglum equmlon to predlcl plutonium boctyburdena from Iong.term

excretion clxushould be dlscoum@. II is obvious (hst the uae of t.le 323. and 1600daydxu (mm

the HP-3 and HP-6 ~ influenced rh? mafhetastical dc’tielopment of rhe M@am Pwec

function equation. and application of thlscquatlon lo occupational exposure excretion dau w(II
biat the resulting ewimates of plutonium w dcpodtion
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