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The outlire giver below is a tentative one because it may have to be
modified to a considerable extent, dependinz on the men who we will be adle

to obtain and tae problems which may come up in the course of this work.

..esponsi'bilitv of ‘he Director ’ BZ3T COPY AVAILABLE

It will be the responsibllity of the Tirector of the Biology Division
to organize a progran on the basic problems of the effect of radiation on
living cells. The Director at the same time will be the representative of - ‘
the Nntional Institute of Health at the Clinton Laboratories of the Monsanto

Chenical Company anc coordinate the vork betiween the Hational Tmstitute of

Health and Clinton, It 'also will be the responsibility of the Director to

establish coorerative studies with different universities and rcsearch

irstitutions.

The Dircctor will select and direct a vermanent staff of biologists and

biochomists vhich will residc at Oak idge, He will outline resoarch along

brocd lines and superviso the irvostigators in a general way, He will re-

arrangc the limitod spaco available to biclogy at Clinton end arrange the

smece, in the temporary structure to be made available, as woll as hslp to

design thc nermnent Biology 3uilding whick is planned to bo completod by -
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The swior ~ort of thc work av tho 2iology Divisior of tlc Cli:ton Ladborae

Lapios wil) conccrn iTscll chiefly it the btasiec aspocis of U

e eflsets of
rz.dicticn on 1ivirz cclls, The radictions uscd will oc tho oncs available

a%t Clinten os 2 result of nuclcar disirtcgration in the pile, rudistion cmittod

by substunccs 1rr;di:.tdd in tho pilc, &s woll as radiction cnitt:sd by now

sourccs 1i%s betatrons, Van der Crzff moohincs, ctes  Other radiations

l'ﬂtc infra-rcd 2nd ultraviolct will tc uscd to hclp us in tho "studi-— olf the

ncch..nisns of the cffocts of ioniziag radiction. The proscnéc at Clinten

Lahorctorics of cxecllent Ph;rs;es, Ch:mistry =n¢ JGcalth Physics Divisions
w11 be most hclpful in comncction with the rhysiccl and chemiexl \as\pcets

of our work, for imstancc in thc cvailadility of r:.di:.tion sources, the

purity of rud stion =nd cnergy meosurorentse It is hoped thet = considcroble

aort of the work of the Biologj'bivision will dc donc im closc coor.retion

triti the sbove thrce groups.

It is hoped to take advemtags of the ficilitios of the Chomistry Division

. in regrd o igolction and purification, s wecll =s to thc checnicsl studics

which this division is conducting in comncction with the production of r:dio-

isotovoces,

¥ost of the ciologic..l sork donc irp connco"ion r'ith the kphatton Dis-

trict until now conccrmcd itsclf \'i..h “he question of thc tolcranec dosapgese

Anirmcls w.re vs.¢ 2cdnly in the worke The linmited time aweilable for pro-

. poring the raw motarials for the stomic barb made this t"pc of nudy most

logzicale It is honcd to continue this worl on tilortmec in 2 limited wy

in th new Biology Pivisien, Homctcr, the mein offort will be shifted to

mor: basic aspcets of radic tion wiork
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Tho irmediatc nroblcms %z ho ztiicxed -

1, Whot is the lowest dosage of Alvha, Bota, Garma roadiations, s

well as x=rays and ncufcrons wrich vill intorforo with tho normcl function of

tho coll?

2, Will this effoct bo tho samo if the minimum onorgy is givon in a

fraction of a socond or spréa;:l over many hours? ;
/

3, Is thc offoct the same if radiation criginatos outside tho coll or

1f tho rediation is omittod by liquids or gasos within the coll?

Tho noed for answors to thoso quostions is quito urgont boeauso the 'no-'
ccpted dosage of Oelr per day for humn oxposuro moy not be as safc ag w
srould expeet from the usual st:.xgonenj’:a. This is ;nninly truo for certain
types of ponctrating roadiction, whi'oh =AYy produ.co socondary radiation in
blood-forming organs (Soc Failla). ~ Onc of the most important roasons vhy

the usc >f nucloar cncrgy im industry irill have to be slow is the problom

of the maximm safe cxposurce It migat also bc possiblc t5 reduce semo of

the protcctivo moasures vhich at presont have beoen recommondod in conroction

vwrith the apolicatisns of nucloar cnergy. If wc could reducc safely tho

protoctivc wall around a nuclear oncrgy power sourco, thc oxponso of

constructing such o power souwrco would be considoradly roducods The problom
of meximum safc oxposurc is at present a major Public Hoalth problom in

conncction with tho practical usc of nucloar oncrgye

A concertod attack of the cifferent soctions of the Bislogy bivisicn
at Clizton %ill bec launchcd on this problem.
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Procran of Sections

% is planned to organize the Biology Division in the {ollowing sections:

Biochemistry, Cytogenetics, General Physiology (Physical Chenistry), Physiology,

Experinental Radioclogy and a Coonerative sectiones The plarmmed activities

and persomel for a minimum and standard staff of the sestions follows:

1. Biochemistry

Minimm Staff: Principal DBiochemist
Biochemist .
2 Assistant Biochemists
L4 Technicians

Standard Staff: Prinoipal Biochemist

2 Senior Biochemists

2 Biochemists .

13 Assistant Biochemists
6 Technicians

' The work in this section concerns itself with the effects of radiation

on coll constituentse It has been found that it is possidble to change the

physical structure of certain tvpes of nuclelioc acids by eithor x-radiation
or ultraviolet without reéulting in a noticocable change of the chmiecal
sturcturc of thesc eompounds. Similoir effocts have bHuen n;:ticod in regard
to proteins. It is planned to oxtond thu‘ilork. Tho investigation of
thosc compounds is eon_sidorcd ospocially important bocausc thoy ore the main
constituonts of living colls. Th‘e nucloo=protcins are tho most ossontial
structuros of chromosorcs and th: nuclcic acid appears to coﬁtrol tho pro-
duction of »rotcir in liwving colls. Tﬁc distribution and .t‘unction of
 niclco=proteins scems to bo spvermod by cortain typos of onzymos.

It is
plannod to makc a very carcful study of the offocts of radiation on theso

onrymos.
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Tke rcady availaibility of radio=active isotopos has mide Tholr use iz
{hc study of eo:r‘cain netabolic steps a wery pronmising prodleme It is
plannod to coopcrato with the Chenmistry Division in the preperation of
compounds containing the radio-isotopes in a spocirid location ia their

struoture, and to follow tho mctabolism of thosc compounds with tho holp

of microorganisms,

It has boon found in thc studios whioch wo have boon conduoting during
tho last fow ycars, that during tho procoss of irradiation of human sorwm
ocrtain chongos take placo which can only bo dotcetod by immmological tochniquo
it is plaancd to follow this lcad ospocially, sinco it moy givo us a clw
in the wéard to radiation siclmoss as well as other oarly changes in tho
bplood which ccnnot bo dotceted by any othoer mothod.

2¢ Cytogenctics

Mininum Staffs " Chicf Genoticist

Scnior Cytogecnoticist
Goncticist
Ly Teehnicians

Pcrmancnt Stalf: Chicf Genoticist
Prineipal Cytologist
2 Soniar Cytogcnoticlsts
2 Genoticlists

2 Assistaat Gonoticists
S Technicians

Ono of thec most orofound cianges which radiation producce in living

cclls if. thoy survivo oxposurc is in thc chromosomos including the gonctieal

mexo=up of the colle As a mtter of fact tho genotiocxl changes may appoar

c long timc beforc any chamiczl indication of change will be noticeadlo,

\
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The genotical studics would be dircctod toward a study of tho offcels
of difforont radiaticns on Drosophila, furgi, otes The cytolcgical apireach

would concern itsclf with changes radiation produccs in tho chromosoncs,

mitochondria and othor constitucnts of the colle Ono of tho idesnl mrtorials

%o be usod in this conncction aro Tradcscantia chromosamws. Considorablo
information is availablo on this subjcct, but very much ﬁoro work will kwve
to bo dono to undorstand tim mdio.tion offoct cspecoially sinco it has boen

found 1ntoly that offoats similar to tho onos producod by X-rays ean bec causod
by mustard gas.

It has boen found that tho function of tho coll which is most oasily

intorfcrod with by radiati-a is thc rate of mitosis, is0., tho spocd with

which thc chromosomcs move, It is plannod to usc this first fcr tho study

of the offcct of alpha radiation later to be followed by studiocs with mire
ponctrating radiation.

The proliminary work wo have donc in conroction with the above typo of
invostigations at Bethesda would indicate tic nocd for making thosc very

inportant scctions of tho Biology Divislon which :ramisc to give results in
a rclatively short timo.

3, Genoral Physiology (Physical Chenistry)

Minimm Staff: Prinocipa} Goncrzl Physiologist (Dr. Armold)

Physiologist (alrocdy cngagod)
2 Assistant Physiologists
Ly Tochalcians

Perrmancat Staff: Prizeipal Goneral “hysiologist

Sonior Gencral Physlolegist
2 Physiologists

2 Assistant Physislogists
6 Tcchnioians
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The goneral fumcticons of cell growth, diffusion, osmotic relation,

metabolism, energy relations as effected Ty radiation will be the sube

ject of study in this field, Certain types of radiation have shown to

ef foct the different functions of the dell differentially, Cer?ain tyres
. of rediation t;‘fects the norral respiration of the cell; others, the ﬁ_mction

of cell division without naving any irmediate influence on respiration, Pre~ ..
liminary tests have shown thit these effects are definito and clim-out and
doﬁ;xite for thg different types of radiation. This prodblem is i-endy. for

imnediate attack and should give interesting results.

There appoars to be & close rolationship betwoen tho caleium motabolim
and radiation effects. This lead will be followed up,

Ther: are ccrtxin onorgy rclationships from whieh. it appoars that tho
living coll may bo able to us: somc of the absorbod radiation os cncrgy
source similar us the grcen nlant uses the sunlight in photo synthesis.

The evidonco is fragmentary anéd not too dofinite. It would scom worthe
~ while to follow it up.

Lie Physiolog

-

Mnaimum Stalf: Principal Physiologist
Physiologist
Assistant Phrsiologist
3 Tochnicians’ ’
Pormenont Stalf: Principal Phyvsiologist

Scnior Physiologist

2 Physiologists

2 Assistant Physiologists
5 Technicians

Ornc of tho obvious offeccts of overcxposurc to ponotrating radiatien

is the chenme in the dlood pioturo of norral mens It appoars that the

blood forning organs arc also clanged by overoxposurce The irmcdiato task
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of the nhusinlogy group will be the study of the cffcct of radiction on

difcront constitucnts of tiic bloods Spccial methads for tho study of bono

marrow will have to be dovcloped.

Basic aspoocts of the physiological funetion of the ecll could be studicd

morc casily with lowor cclls: Dbaotcria and fungl, Also viruscs may give

moro dctajled information of radiation offcotses Tho Dircctor's provious

cxporionco with this sudbjcct will mako possiblo tbhe irmodiato study of -this

ficlde It is plannod to odtain tic scrvico of an cxporioncod mycologist

with somc physiological background. '

A linc of work which is of considorable promisc is thc uso of radiocastivo

isotopos in cortain motabolic proccssos which will givo us information in ro-
gard to the function of radiation. ’

¢ work with microorganisms is the most pronising onc as for as quanti-

tative cspeets of radiation work arc conccrnede It is here whore coopcration

writh tho Hoalth Physics group would bec most promisings It is oxpoctecd that

the work with microorgenisms will give results in a relatively short timo,
5. Expurimcntal Radiolomy

Presoent Staff: Chiof Expcrimcntal Radiologist
2 Zoologists
2 Assistant Roologists
10 Tcchnicians

The Experimentcl Rudlology scction is the only one vhich was t\mctioni;;g
at Ock Ridge at the time the Dircctor took owre Dr. Henshaw was in chargee

.- w
[958 is t.AC

last of tic blologists who were conncetod with this laboratory dug=

ing the wore The work which Dr. Henshaw is conducting concerms itsclf with
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the dctermincti-n of tolerance desaze and the dammgzing effcet of pilo

radiation on wholc animals. Espocially has thc work on high isicrsity

beta radiation been most fruitfule It is planned to continue the work in

tolerance dosaze and beta radiation. A very limited amount of work will

be done on the production of cancers by radiation. Other work which Dr, Hen-

shaw has initiated is the eilfect of radiation on the v;ork function of rats.

6. Cooperative Section - under the direction of the Biology Director
Minimm Staff: ‘3 Technicians

Permanent Staff: 2 Assistant Scientists
’ Ly Technioians

-

The study of the effects of rndht_ldn requires not only a Imowmledge of
the basic functicns of the individual cell and the whole animal, but also

~
-

good understanding of the physical aspects of rcdiation energy, measurements,

penctration, otce The implication of radiatiosn offocts are so profound that

. it rcquires many disciplines to follow tham upe. It is not possible to have

all thr difforcnt disciplires included in a Blology Division. Coozcration
will hove to overcomc the hondicaps which 1limit the singlc worker and tho
individual grouv.

Ae CGogcration with othcr Divisions at thec Clinton latoratorios.

1. A major ard csscntial art of the coopcration work will have

to bc with Dr. lorgan's group (Hcalth Physics), as has bocn mentioncd bdeforc,

It is hooed that the cooperatiosn with this group will be intimntc cnough

to pernit co-authorship on publications.
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2¢ The Chenmistry Division has not only available plutonium 2e

a sourcc of radiation but also a wvoricty of other radicactive compounds which

might turn out to de  very important in our work. The Physics group will

have to advise and holp us in comnoction with tho use of the pilos Tho
contaot with tho Mcdical group will dopond on the intcrost of the men who

will bc connccted with this group in thc futuro.

o

Be Coopcration with the National Instituto of Heelth. =

.. The plan for tho dovelopment of the Clinton Biology Division is

based on tho closc coopcration with the differcant Divisions of tho Batiomal
Instituto of Hcalth,

1, Thc Radioblology Laboratory which tho Dircotor has dcvoloped

during the last ninc years at tho Nationcl Instituic of Hoalth will bo main-

tainod ot Bethosde,s Dr, Carlson and Dre Zolle will continuc thoir srork with

Dr. Hollacnder'!s cooperations Both of thosc— men will bcaomo inwolved in

the work at Clinton as soor as arrungcronts for spacc and oquipront hove been
modce

2 . It is hoped thct tho differcnt monbers of the Industrial Hycicn:

Rescerch Laboratory (Mcdical Dircctor Paul As Noal) will bocome intcrosted in

takirng advantage of ‘thc opportunitios ot Clinton. For instando thot Dr, Stane

nard and Dr. :E!orcekor will us: the geacrel facilitics at Ciiuton. This also

applicd to Dr, Yagods, Dr. Heppel, ctes |
! 3e It is hoped that scwveral mombers of the National Cancer Instituto

bocomc intcrostcd in the possibilitics at Clizton. Bspceially is it hopod

for Dr. Andorvout to tako ovir thc cancer aspects of this worke It is also
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hopcd thzt Dr. Eschcobrenncr, Dre Whito, Dr. Greenstoin and othors becomo

involvod in coopcrative worke

Lo Similarly it is hopcd that tho Physiology and the Zoology
Divisions become interosted in the Clinton laboratorics,

C. Cooporation with Universitios and Rescarch Institutions.

Tho Diractor's closo ocontact with sowvoral Univorsitios and Roscarch
Institutions will bo most hclpful in sctting up cooporation work with thoso
difforont groupss Closo cooperativo arrangomonts oxist with Johns Hopkins
University Blology Dopartment and Medical Sehool, ashington nnamaity and
the Carnoglo Institution$ Gonotics Laboratory ot Cold Spring Harbor. It ‘
is plamnod to ostablish similar rolat_iona.hip with Ycuidlorbut Univorsity ;nd
tho Univcrsity of Cincinnati and a number of othcx;‘ Southorn mm:-.m&..

Pcrsonzal contccts writh sowveral investigators in thesc institutions wil)l makeo
soopcration very probablo.

Conoclusion: -

The dovelopmont of the Biology Divisisn will dopond wery much on tho
spaco ard facilitlios which mcy bc made available at Oak Ridge for this work,
Tho Dirootor has found a widc intorost and an intonsc cagornoss of maay oute
standing biolcgists to joiz in the work plammod at Clinton in connootion with
thc basic aspects of the offccts of radiation on living colls.

It is bolicvod
that = carcfully plannod program in tho field of Radiobislogy will not omly

holp to undorstand tho cffcets of radiation, give us the matorial to ot up
safcoguards, suggoest moasurcs to countoract radiation effcots bdbut elso lﬁpply

informctisn in rogard to the structuro cnd function of living oolls, tho mochane
isms of inheritanco and many othor aspocts of basic bdbiology.
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