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The attached "Proposed Experiments with Alpha Fuitting Blemonta®
has beon reviewsd. The propossls are adequate and are approved.

Investizations should te initiated without dehy and oomp tod as npidl
as possidble,
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Proposed ¥xperirents with Alphe Tmitting Flexnents.

Plutonium and other very sctive alphe<enitting =lemenis ers being

hundled by personnel of the Epeciel Englneering Corps on &n increesing &ctis.
Therefore the nazards to personnel of alpha-emitilng meterial abeorbed io- '

ternelly if of growing concern 1o the dedical Sectioa.

Fro:z long experience '1th'n&turally occurring &lphs-enitting ele-
ments, especially with radium, &nd ite disintegration products; 1t 18 kpown
that the effect of elphe-emitiing elements may be cconeldered in three ceperute

phages. imounts large encugh to be guickly lethal produce desth by blood dye-
crasias or poseibly by‘acutevkldney';njury. Asounte of radiua great emough

to produce desth in & few nonthé appé}ehtiy do so by daasge to the blood-
forming orgens. There is coze evidence thqt poloniuz may o;c:slonal%y pro~
duce chronic kidney demege 5uf?1cientAto.cause deeth in a fe; months}_il-»_

though here too the dewage to the blood orgens probably predominetea.

At leaczt ¥ith redium, however, uosage too lOI*tO c&use doath by

ihe stove mentioned effects is known to ceuce bone necrosie and nalignant

chaenges, leading to death by cancers. *he doaage knoih to be outinaly Ietal

\\

becauss of changes of thia type producad, ia aeveralfbld lower then that

causing death by e more direct injury, such as has been mentloned shove,
It il poesible experimentelly to study in nnina*s the more kcute

types of injury mentioned sbove, with & resronable expectation of deteruin-

ing the dosage of any alpha-eaitting meterial neceseary to produce acute

damsge in the human. The time needed, however, to carry out eny series of
experlnents which sre of the order of the 1ifotime of thc experimental ini-

mel in dursticn ie conesidersbleg probably meuaared ih terne of wany months
or seversl yeers., 41Bc the legitimacy of extrepolating such en effect &s

the production of aelignaént chenges from &a aniuel witn & ehorl life-spen to

the humen i8 open to cuestion. °~ - g, _
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> There 1= one epprosch to this problew thet eceeme cerpeble of sro-
viding & receonubly satisfictory enewer to the cuection of the chronic
toxicity of an alphe-producing element in the epece of ¢ few monihs. The
retionele behind thie epprosch is as followes  If ecncther slphe-esitting
element of long helflife is distributed in the tody, in = manner cuantita-'j
tively similar to thet cf rsdium, then one may suppore that tha tiecsue injury
produced, when cozpared with that pfoduced by rediuz, will be ecual, 1if the
alpha«cctlvity; mearurad in terms of ionizetion per gren of tissue, is ecuiva-
lent, o |

~¥n order to nake’ this c&loulation, it 18 necesssry te know £Er 8
function of time the distribution in the body, ,h ot radium including its
daughter subgtencee, &nd of plutoniun or &ny other slphs-emitiing element
for which one wishes to determine. the hazard after absorption into the body.
klgo, for this-informstion to be of any prectical usefulne fe, one‘needs_to
have a ouantitative method for estimating the amount, of the alphn;active
alenont in the human body. Moreover, a very . useful chack upon tha ;ccuracy
of the above cslculations should be o knowledge of ‘the. ;cute &nd- semiacute
toxieity (etperinents extending ov-r % or S montha)(;}’{ﬁ;ﬁe alpha—pmftming
elements cozpered with radium, . "?} o ‘\ | o

Certain of this information is already (nown, or 1: 1n the process
of being obtained by resecrch groups associsted with the Eedical Section.
Fe understend that the group st Chicags end groups associsted with Dr. Henil-

ton and Dr. H&npelaaun sre doing enimal tracer work with plutonium. 4t.

Hochauter & thorough survey of the literzture concerning the metabolism of

_ radium and redium poleoning, both of hunans &nd experimentel auimals, is be-

iag mede.,

Adequate date tre not yet evailablé concerning the &cute end seni-

acute lethui ioeae of'plutonium'snd‘bolbﬁfun. 'Aleo, from & prelinincry survey
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of the literesture, it seems probsble thet dets concernlny tlssue Ai:-iribution
end metabollem studles, se well es the acute snd eemiecute effecte of realum,

are not adecuate. Adequste facilities for obtaining theee dstz neniloned

etove sre svellable et Rochester. Ve therefore propore to cerry out ths ex=
perizents lizted below., 4lso we propore to cﬁéck the quantitéti§e methode
for plﬁtonlum being developed by Dr. Hempelaann end hie ssrcoclutes &nd, if
opportunity srices, to check on humsne the experiments he is scheduled to
CETTY out‘concernisg the roleilon between plutonium content of the bedy e&nd
amounts found in éxcréta end blood samples,.
Proposed Egerlmenu .

'A. Lethal dossge of 29 33 in rgta.A

A&

Isotontic postum chloride will be administered in single intravenous
doecee to rats, 4fter a prnliminagj experiment xith 12 rats,.ig which the &p-
proximete doce, £0% lethal in 20‘days, is deterzined, & groups of Sp.rdis esch
will be gliven doees cround this point with sufficxent spread to deterrine the
approximste shepe of the lethsl curve. About: 15 of theee rnte Iill be kapt for

8 pericd of 3 mornths, Complete sutopsy ‘?d henatolosical studies will be mﬂde

~,,-_« --h K

on &bout one-fourth of theae animale, including several\living at tha end of

the 3-month period. e ' P o

'B. Tracer studier with rudium. -

" We now have preclse queﬁtitatlve aethode eveilable for rediﬁm de-

teruinations in tissuss by the redon emenstion method. Aleo ceneitive &ppare~

tus for gemma ray neasurements is eeeily avelledble, - Since, howeier, our rafon
appnretuc is in alwost contlnuoue use, eny exteneive progrem nill neke neceesary ’
construction of duplicate apparatua. The actual tracer work done with redium
will depend to 2 certain extent upon our survey of the literature concerned

with radium metabolism and polsoning. We tentatively propoce, however, to

carry out complete tracer studies,'InéiﬁdiﬁéVbalanCe expariments, on rite kapt
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in metatolien cegas for periods of one, ten &nc £0 Zays. The tolel nuster of
rats used slll probatbly not exceed 1S,

C. Lathel studler with rediun.

The exact extent of this progrem &galn will depend upon 4he resulte o
of cur eurvey of the rediuam litersture. ¥e tontatively propoce to cCErry outj ™
worg upon ine szme ecele and over the reme ground se fuggested for postus in
Part "A" s&bove,

D. Lethal studier with plutoniua.

We propove here to-cover, ueing the rst as the exparimentel aninel,
ebout the geme ground tc suggested for the lethal postum experiment.

E.  Trecer estudies with p;utoniusa‘*w7

#e do not propoee an‘extedéiie trecer study with-plutonium, eiace

this i¢ being carried oa by other groups associcted with the Yedicel fection.

"~ It seens desirablae, however, to heve in 1ddependent check upbn the quantite-

EX S

tive methode being developed by Hempzlmenn snd nhie coyprkerg. Tkis we propos S
to do. Y¥e are particulsarly interested in asesys oftﬁ;in§; &qd:excfgi;'aa 8

neasure of plutoniwa concentretion irn the body. A}gqliti§§jvbe poaéible, at . P
gome future time, because of our hospiehl cquﬁéction%?i{giégyry outfa Iixited ¢

nuaber of tracer atudiés.ﬁn hunen aﬁbjects.?lip}s Feens t§ ue:impoftéhivwork
to te carried out if poesible, beceuse of_the.éartineﬁﬁ 1nfo;héﬁlon 84 ;111 give,

This trucer work with plutoniua ie tentatively gcheduled for a time
when our worit 'ith postnum is ergentlally complets, e&nd the tracer wori with
rediun 1s well undsr wey, 60 thet our somewhat limited pereconnel with wide ex-
perienCe end ékill in cheaistry will be uszed efficiently.

F. Proposed work with dogs.

Dets available to the Rochestér-project indicste thet dogs sre

coneiderebly zore sensitive to radioective injury then rets, &nd poseibly clorer

to the humsn in this respect. Ve.therefore propose tc cerry out lethel doee

ﬁfiigeg & op, CRge with the aboie_elements to the evtent to which the_elamente
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end animel feciilties can be supplied.

teen to twenty coge will be eveilsble for this works
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{t cewub protetle thel cegnd for fif-
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