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ACIRDA FOR HEDICAL COMMITTEE FOR ATOMIC .REEARCH

JANUARY 25, 24, 1547
i

I. ‘Review esnd approval of paat program, (Medical uImSTy 19246
to be reviaved and approved IF posaibla),

II.- Scope of Resoarch Program 1945.47, {appentiz A)

{Uaivoraity of Chi*‘ago} Argonne Dobloval laberatorics
Unlveralty of Rocheater
Tuiverslity of Califernia
Esmilton
Stons
Columbis University
Talverslty of "-'&shingto.., Seattla
Honsznbo Chamlesl Gorg, (Clictos Levoratories); USPHS
¥insonto Chemical Corprration {Derion)
Los ALamoa ¥eatern Resarve Univeraivy

Sookracys Awa;t {mg Approval:

Uoiveraity of Virginias
Uunivarstity of Te~nesseo

1II. Rezowmendationa for Future Resesrch Policy :

A, Stop2 of {undapsntal work {thet approved in Septenber maet-

ing} {Appendiz &)
B, TJuxap Tasting with speciel meterisle

I¥. COrgaalzation of Medical Respomsibilitiea
A. Advisovy Qommlitees

1. Advisory Committes on-liodical Research and applics.-
_tion {Toldrences, Standarde and dszard Interprete-
tions in mdditlon to research progrems),
2, Advisory Comnlttes oo Induetrial Madi::ins and Tori-
cology.
3. Advipsory Comrittes on Health Pbyaica

B. Recommendstlon for the cortimustion of operation of the
Medical Divialon at the prosent lsvel with the avatll-
_able reduced force nov in toal office ae.vell sz salery

CLASSTPI CirroN CAN

CELLED
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] FFEADIX A (Cont‘d.

€. Training Program

1. Stetomant of the urgont wsed for qualifiel traicved
phyeiciona, )
2. Source of phyelclans.
4.8.T,P,
Civilian
3, Recomrendatiocne for epecific traiaing Progrem.,

Y. Recommendaticna for Mad.ical Director snd Deliposztlon of Fesponel-
bilities,:

¥I. Represeniciicn on Advisory Zoard to Atomde Dnevgy Commissien
¥II. Releszss of Informstiom

Recomxendation for s mags meeiing of sll preeent and formsr
Arenle Energy Commilsalon medicel reszearchers.et which tima
¢ orogram (4 daya} would preseni sciurate information cn
31l medicel especte reianted to atomlc enargy then evailablie
for mesurity clsarsnre, Thla mesting would be open to
eclenatific psreonnel in sll porte of tho couxtry. Ths
folliviing sugpesticnms ars portlneni:

A, Approxinatels 6-8 monthe preparziion would be
requlired,

B, A gentrsl locatico skould be pelacted to losura
B RMerimum pttgnisnce,

C. Abetrscta of ths progrem should be circulated at
leaat one month prior to the date cf the mosting |
(mimilsr to thet procedurs used by the Federsted
Socletles of Phaysiology, Blochemlstry, etc.)
Trepe abstracts ahould be approved by o previocusly
solected eaditorial board before releesas.

D, Conalderstion should be given toverd the founding
of & now aclentific acclety whoee major intereet
would be baeed on proviems of redicblolegy se re-
lated to medical Interest., The Jourmal of Radle-
biolegy now baing lennched oould well be mads the
officisl Journsl of thie soclety. ’
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Types of study Includs I Gensral Studies in Redlation incleding {1} phyelcsl
wesuurement of radlation, (2] diologlcal effacts of redistion (3) mathads of
detsction of winimal rediaticn damages aud (4) cethods for the prevezticm of
radistlion Injurisa, II Hazerds dus to epeciel Materiale {“or non-rediczcetive,
radioactive end fisoion motoriale) (1) dogrsa of toxicliy (£) preveutatlve
regsures, III Speclal Produstica Sazerds owd IV Sezords of Militery Toea.

Arcones Tedticmel Leborstorlea {Ualweraity of Chiczpn)

1. Génerzl zhrysiclogleal plicturs of acuie &nd chronic radlaticn,

2. Radiailicn effect on bloed clotting, lyezptosyte distributlon and
aprzad of infectlen, 3

Texlc elfevtz of oztermal rediaticn and ebecrbed rodiozetivity,

Rzowonce of blood colls to 7ericue typee of redistion.

Carcnle wfTeets ¢f 2alicilon end vallcagtiveo materlels in splunla,

Mode of retion cf rodistlon in carcimageunssis.

Chzmicsl snd puyslological baelpn of redletion effects.

Moteholimn of redicretive slemsuts,

Tastrunsnt sisndevdizoticn, dasign, ete.

N

D=t O T

Unlvors 1oy of Rucusaier

Rzilatioe nrd Zadlolcgy Section

1. Imsirument d2algn, weasur=ment disndardizetlcn, icdustrial monftoring,

2. Bloleglcal effect of traczr emgunts of polomiim, redium end ursnium
An buman and enimal eubJlects. Applicetion of tracer axperinments to
serve cother parts of the proJtect.

*3. Physiclogical sffects of sxposure to acute and chronlo radiatiocna in-
eluding rzdio lsctopes; sesrch for therapeutic methods of value,

L, Developrent of poesitls chemical tochnique or methods of detection
of radlztion demage end the machonism by vhich such effects are rro-
ducad,

5. By moans of epectrosccplo retihode to study dietribution of urecium
end other heevy mstals of importsnce in animal tissue; seerch for
voeaitle clues as ic the maothod of bony dopoaitien of radicactive
materiala, :

6. Study of the tlwe intemeity factor In redistion #nd davelopment of
mathods of producing i{nstsotansons exposurs to radisiicn (A bomd
effect), '

T. Study of the metabollism of plutoniun, polenium, rsdium, eto,, in
humen sub jects, ) )

Fharmacology

i, Study of the imhmlation toxleity of various urenium, beryllium and
i tiacrium compcunda, Etudlss in the machenism of -productiom of in-
talaticn toxicity.

11171298 - M\\\\\\‘
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APFESDEX 4 (Cons'd,)

2. 3By chemical technlque, ptudlsa of the merhanism of urszium fize.
ticn in bteoes, ursnim complex functicn, nethede of azeretiom of
uraniom,

%. Texicity of uranium, beryllium snd thorium compounda by lngestion,

4. Pathological effecta of uranium, boryllium and therium poisoning
acd machenisz by ¥hich producesd, '

5. Paralological affects of uranlum, berylllum snd thorium polsoning.

Experimentel Surgery R

-

. Clinical, humstolcogical znd patholopical aoffects of acute lethel
rediation, .

Msthods of bone marrcv treusplantation.

Stuédliss in bone merrew ressrve and redistlon effset,

Tizegus eulturs studies ralated to bone marrow preduction,

Effect of folle acid smd vutin on maz»cw regemnratica.

Studies in m-tabolism of iodlne by thyrold {15%).

O B g
P o e

Experimsntel Hametology.

1. Comparctive ctudy of blood histmmine end hezntological effects lu
cella, '

. Otudlee cm life cycle of tlood pletslets.

. Studles on life cycle of WBL leukccytes,

. Siudlae ov morrew repervas after rsdistioa.

3. -Eﬁai}éﬁc’gﬁ%ﬁ%ﬁ }“E%%‘e’c%?%%"_% %%iﬁﬂimegfﬂyﬁg'nnlths from

Genatlcs

2
3
A

l. Ceontlnustion of studlss of effect of chronic redisticn on mice.
2. Continuatlon of studies on effact of acute and chrouic redietion
(X.ray)-on Drosophilie,
3. Histogometlcs.
Univeraity of Californis

[

» Studles of the metzbollsnm of plutonium, ursnium gnd fisslow products
in rats end man, - ’ .

Fisslon product tracer studiea. 5

Metsbolism of redium, actimlum, emericiue and curium In snimgla aad

man, . )

Studlee {pilet) on posalbly bazardous artificlally induced radio-

active elementz, i.e, chromium, nizkel, etc. .

Beryilivm tracer atulies. - i

Trioiment of plutopium polsoning.

AN

[+ 288} &= W
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Behavior of flselon producis in solie.

Biological effects of fiealon recolls.

Ssarch for other U compounds wvhich will localize in crgans cther
than iiver and splasn {15%).

Biologlzcel effect of diaintegratlon products of beoron snmd litbium
of the msutren lrradistion {15%).

Study of elemsat &5 in the thyrold {15%).

Tralning of Croseroads peraonmel. )

Studles irn whols body radiaticn of human subdjacte,

Studies cn metedollien of radisactive fodine in animels and mazm,

Univeraity

. s 4

F VI e

W

7.

3trdlss oa the messurerxsnt of feat nautrons for biologlcal docasgs.
Jevelcment of o mathod of measeuring metiron doae by chomical mesns,
Magsuranent of radiosctlve leotopes for blological and medlcel ap-
plicatica. -

Ccrrelstlon of tissuie fioeca snd biolegicel offacts produced by ex-
ternnl irredlation aerd by rzdlomctive lsotopes internally admin-
iatered. o . . :

Exploratory btlologicel experimsnts to extend usy of radlo-active
leotopes as tracers on therapsutic agents (15%), :
Studles of the furdewental diclogiczl entlion of ionizing radistion.
Moceurement of the radlstion of r=diosctive imotopes to provide
data for the protection of persomnsl sod Films 1n trenelt,

University of VWsshinston {Seettls) . ' !

S LM R e

=,

R
Monssnto

Acute and chronlc effects of extermal radiation cu Tiahes,
Breoding studlea cn salmom following radiation,

Studies oo the sffscta of Hanford eoffluent on salmon and trout.
Effact of Iinterually depoalted radloactirve materinls on filshes,
Fisld studlea on the effect of possible Hanferd pollution on
figh life of the Columhis River,

Plenkton experiments - affsct of radiation on higher formm {new),
Feodirg erperiment on depositad radicactive materials {nev),

Chamical Cerp. (Clinton Leboratoriee) USFES

Continustion of ptudies on the blologleal sffect of alow fast and
thermsl nantrens cn reta and mice, ;

Contlenation on studies on the comparative biold‘éicsl affect of

" penetrating radiatiom, -

The affect of inten_:.all.'y'd.ep-osited,-plutcniun on bone healing,
Cytologlesl program on the biclogical effect of radiation om
sixmple cells and tlssue,

- Instrumontation and-techniques of radistion monitoring,

1111300, - &\\\\\%\?\i&\\\\\\
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Monpento Chemicel Co. {Dayton) New progrem belpg cryunized,

1. 3iologlcal effects fllowing chronic expesurs of snicals to

_ vcloniun by inhelstion and pecsateral sdminisirstion.

2. Correlntion bstveen chronic exposurs of wockers and polonlum
excretion rate,

3. Hecherlem of action of polonium texicltr.

4. Developmant cf apeclal heslth phreica technlque for opecific
u3e in poloninm purification.

Loa Alcmog

Mipdementzl studlea on the effect of scute radisticn exposure,

Tesatment of mcute radiation disence.

Mothede of dstecting eorly sgdiatim chengss,

Matadelism of plutenium, USZD and othsr redicective materials.

"Dotaction of sccummulated plutonli in ths lungs,

Blocheulcel stediea of nucleoprotsinz end ths cifect of ralis-

ticn on the fundemental phyaiology of the c=ll,

T. Drtelled study of eheorptiom of plutonivm from contanimated
winnie,

8. Any special problema erleing from zofical hazerds peculiar to

this prolect, '

O 2o )

.

Heatern Reasrve Universlty

1. Inveotigation of the toxic effecte of therium and its lsctopes.
2. Comparative studies om the blologlecal offect of externsl radia-
*  %tloo snd that from intermally depositsd radicactive materials,
3. Use of radicactive lamotopes in fundamental biological repesrch,

Thess general titles are given insamuch asm a program has not been
ectively formulsted, -0

Contracta Awalting Approval: .

Univeralty of Virginia - Dr. Alfred Cusnutin

Study of the effects of various types of radiatlon (mlphe, beta,
gumme & noutrons ) on tue olrculating blood preteiup by slestrophor-
osis and protelp fracticnization techniqus. To detarmine whether means

- of early detsctlon of radiation damage cav ba accomplished in thia vay,

Uaiveralty of Tennsapse - Dr. Esnry ¥illa

S Study of the mechenism of toxic effects of urshlium and other heavy

. motal compounds -on the kidoey, This is & contisuation of Dr. Wills'
work vith the Rocheatar Manhattan Project during the war snd comtridutes .
to thet gounsral atudy. ’ ) ‘

T30 \\\M
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Unifersity of Califorala, Los Awgeles - Dr, Stafford L, Warrem

1., The mechanien of blood vesesl injury by redlstion,

2. Esoo merrow ipjury by radiation, its repair end
treetoont, '

3. Meclaniem of ™metal” depositlen in bons end mochenism
of remcyal from bems,

4, Protoin desrafiotion following redlaticn snd chemtcal
Injury,

NN
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Gensral Studies of Radiation

Tne radiations encountered in nuclear fisslon as well as thoze
enceuntered from paturally radicactive substances divide themsdlves
iato the Tollowing types: Alshe rag=, beta rays, gamma rays and nsulrona,
Infarmaticn eveileble from the literature on previouws stucies indicsztec
a rather sxtensive Rnowledze of the biolosical effecte of X-rays and
gamis rars ang very little iafornzlicn oo alshie and baid rays angd
neutrona,

The rrograms were and are arganized uslng bhe follewing bocic
cutline:

&. The Physical Yeasyrement of Padlation of varicus twpes - -nrn
It 'ls nesejsary to develop metheds ¢f accurciely msasuring and stancas-
izing the doeege of radiation to be used in the bioclogical experimentaiion
ang measurzaent of the extent of any hazardous radlation which migat be
found in a3 plant area.

3. The Bioclapic Tffects of Hadisticpn, Eecause of bthz knosn
deletericus effect of radiation on the aniwai organiam, it beccmes pzoe
sary to delermlne Lhe effect of ceontreclled dossges of the various tyzes
radiatisn on variows animal species, so that such chservalions can be
in the 2cnirol of possible human exposnre.

The types of biological effect poesible Lo study are:

{1) ZThe Survival Time or percentage that the effect of a
given dose will reduce the normal lifs span of differant animal species.

{2) The Gepetic Effects of radiation as manifested in the
developrient of abnermal irdiviqual Eypes from changea in the hereditary.
mechanlsa,

. (3) MHistopathological Chanpes as demonst.rat.ed by abnormal
c¢hangesa ir the make~up of bhe varlous body tissuea.

1

{4} Physlologieal Changes produced by the alteration of t.he
norzal funciloning of animal tissues following radiation.

(5) Bigehemical and Fnzymatie disturbances which are the
sotential source of these physfiological abnormmlities.

8-
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" 6. Mothodn Ffor the Dsiectilon of Minir2l Radiation Demnce eve
developed diroctly Tvom observation of the £bove Lrped God ara appiied to
atudy of the tumen indlvidual or worker, Theece Include etudies on:

{1) Blochsmical end Enzymetic Chenges which may be datected
and vhich, if meagursble, can ve corrected before “irrevereidle damags haa
taken plagce, Eramplea of such chenge weould be effecte ¢t the metabollen
of coproporpayrine, excretlon of ebnortel aubetsnces in the urins and the
like.

{2} It hze beon kmowvn tkat raflatlion dapreeses the funstion
of the homntepostic system and datalled study 18 indlested to detect aarly
changes undsr countrelled dose redlatica with all blcod elemante umder coun-
tilouous obaervaticn.

(%) Tho Production of fnotemicel Chenges puck ae epliletlocn,
ekln srythexs, £né alioretiona ia tea, integeltr of tho axin apd tha llke
must likewlss ba-studiad under controlled desege,

T. Etcdice ere lilewlss inficeted on mathede for She provenilion
of radisticn !mniuriea, Thess ipeclude:

(1) Methode of pavoicni detection of external radiaticn by
the developmant of eemsitlve dlrsct rczding lustruments capevle of the
datoction of zmounts of radietlicm vell telcu thoee meceassry for demon-
gtrable injury to tha animal sobjecta.

(2) Methode for the dstermination of harmful amounts of
radicactive dusts.and gases 1n sir, in water and the like,  Many redio- -
sctive materiela like radium are dspoeited in the body end In such joca- -
tione produce ipjury to timsue, Methods based on the determivation of
dangerous emcunts of themes substances by examination of the axcrota and
diract memsurements of the body itself ere pecemaary,

E. Protectlve Mempsurse, Studles on the efficlency of shislding
egainet radicactive materiala, the efficlency of exhaust ani ventileting
aystems agelnst dangercus amnunte of duata, the development of protective
¢lothing end deﬂcu,_ end tae development cof remote control processing
methods heve Deen axtremely importzut in the Manhattan Dintrict protaction
progran to date and will continue iatc the future. i -;--*

- +F, The poesible therapeusis of radiation dm_g_ by the uass of
replacemnt therapy for the demsged bodily elsments, as wall as the reduc- -
tlon in the exposure following dsposition of radicactive materials in the
body demarvea cogaiderable study. Replacement of the dansged hematopostic
elementa deatroyed by mevere radiation sxposure offers one posalbility; de-
tection end vesutralization of unknown toxric substanoss produced by radia-
tion anmd other guch difficult problems ﬂeaarva conalstent and detailed sindy.

1111304 - | x\\%\\\\\g\i\\\\
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N -All the above astudise are gecesesry om alpim, bata and gatme veys
and meutrous of verying intemsity, In edditiom, the radintlon fram the
radlosctive cubstances to be diecuseed hes likswiee to be gonsldered, Alse,
the effacts of' acute and chronio exporurs muct be determived becsuss of
their diseimilerity. .

i1 Hazerda Due %o Special Msteriale

For brovity it ie preforable to diacuea the potemtial toxicity of
speciel materiels by firet indicsting the type of sBtudy to be czrrled cut,
folliowed by the presontation of theez materiale oun vhlch atudies have bheen
nesesaaTy. .

A, First, oo actusl dotermlnation of tue toxicity of e subatance
muat be mads 1adicating how polscncus it mey be im doth assote snd chronis
sxpocura, In this woy the toxic levela may be avoided 1o laboratory and
plent eovirocmante.

(1) The mode of emirance into the body by iogeotion, lnlsla-
tiom #nd sifz ebeorpticn muat be etudied oo .diflerent manifestoticne and de.
gress of toaxiclty may be produced by each route emplored,

{2} A cereful wnelyeis must be made ms to the charactsr of
the bislegizel changes with the production of physlologleal, histopathe«
iogical and blochemIcal evidences of famsge incurrsd,

{3) The uaturse of these injuries sné the machaniam by which
hag coclr muet likewliass be atudied inasduca es this afforda information
aa to the necegsary protection and indiceted therapy after expoaurs,

B. Preventatlve meesures requirs study,

{1) The effectivensee of phyaical methods for the removal of
hazerdous dusts, reduction in aklp contact and prevention of ingastion muat
be massured, ernd metheds for scoureate destermimation of asuch hszards muat be
developod and used, The uas of certaln chomicals, cintments, snd the like
o8 protective measures must be studisd ap to their otrlciency.

{2) ZFrotective devices’ such aa reapirators and eleothing must
be tested ou raguired subatannea against vhich they will ’be uged,

{3) Pipelly, sppreopriste luvestigetion of thornpontic measures
to be uned In the trestmsnt of both acute end chronie poisoning -tatu should
they cecur in induatrial ~exposurs muat be made,

Co'r.;pl.otion of all phasas of the above progrsm on a veriety of eub.
atancas providess complete {aformetion as to the medical mapscta nscessary to
be connidersd in protecticn of the worker, prevention of injury -and trestment
of inJury should it oceur,

il1|3:95, | &i\\\\k&\\\\\&
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APFERDIX A {Comt'd.)

C., Subatzucea on whieh stu&ies of thla iype &9 necesssry are:

{1) enium and 1ts compounds

' - ' © &, Uranlim motal and its chomlical compounda, cxide,
nitrete, chloride, bromide, totra and hexe-
flucridse, sodium end armonlium sulfates,

b, Ureniom chain of hesvy usisle

Uranlun X1 .
Dranium X2

Redium

Poloalm

¢. Flsclon preducts of clioavage of U-2I5 apd plutcunium,

d, Artificisl isetovas of wrazium --232, 234, ste.

{2) Thorivm end its chain

{3} Plutonlm

{4) BSpecial Lcceasory Materiels

a. Flucrocarbona ¢. Beryllim
Y Fluorine ' d, Others '
III'  Production Bezerds

The results ot studies made on the materisls dlacussed above are
appliod for the preventlon and control of Industrinl hazards arising in the
large msaufacturing aress vhers theas meterials sre used in large amounta.

A, In the Elecircmagmetic snd Diffusion Methoda for the isolation
of ursnium 235 ‘ie major bazarda are from the uranium compounds, the oon-
centration of ursdium X1 and X2, ard the epecisl acceasory materials and by-
products formed 1n the proceas of nsoufacture,

[
I

B. Ib tbe graphite pile where plutonium (2393 h produced on &
large sdale, the hazsrds are from the alpha, betes snd gamsic 7w, oeutrons,
. the plutcniim matal and ite’ cowpouads, the vérious radicactive fissiom pro-
ducts resulting from tha pils operation, .

C. - The chemicel isolation of volonium fallwlng its formation In

t: plla 1nuorporataa hazarda from alpha radlation following absorption 1ato
- the body.
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D, Study of the medicel espacts of plant programs salda from the
determination of tie effact of radiation snd chemical texicity, imecluds aé-
ditionel informsticn obtaiped from plsot investigatlons es from:

(1) Clinical survey of all exposed peracmnel,
(2) Monitoring of hazerds by special ilpstrumsnts snd mothode.

{3) Burveys of nav Lypes of graphits ﬁilus and production
sguipment .

Iv Hazarda of Atcemic Cetastrophe 1o Prcductlon Arses,

A, - Imsdiate Effects

(1) Rzdtetion - the radiation occurring et the tims of the
exnicsitn coupled with bleat 20d hoat ceuses blologicel
eflsets which o5y differ from Shoer sceurring follevieg
oiher scute knowvn effects from gamna snd peutron radie-
tion, and demend etudy. . )

(2} Blest - the blaet of stomic exploaion is amoc intense end
poy bhave totelly differant types of shock veves, recoll
wevap with other unique blolegical effecta which shouid
te inveatigeted. .

{3} Hcat - The initenss burns from ectinlc typs of redieiicn
have not beem etutisd., Thia slso includes the combipa-
tion effect of ell three ltems in thie group: blast,
redlation and heet.

(B) Deleyed Effeata

(1)} Protective Devices < etndy of methods of protecticn
against the radioactivity deposlted at the time of
blast,

(2) Decontamination ~ methods of decontamination of soil
#nd the Like must be wvorked out for ¢lesning up active
aress. o - ,

(3) Iovestigative Eouipmant - special cquimt must be

' devaloped and tested for uae in Investigeting bhombed

areas, : :

(%) -Btudi of casualty effects - fleld study of fleslon .
clouds, posal injury to watsr supply, soll and the
liks, humsn damege DY population surveys,
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{5} Study of trestmsat of all Limodlets cffecie znch ae
' radiesticn, heat ead bloet, :

{C) Froparstion of pertlmers informariics
by catastropus unita In production arees.
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