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INTRODUCTI OH 

coztm'iisd xuclonr emorgy OP a ~15239 produclfon 8c:al.e in both n liability 

.?rojsct at t h  Unimnsreiky of Ro&eect~r in confident t h a t  the proper 

gowFf3mBn+vBZ suppork of R poat-war progrm of rosearch utilizing t h c ~  
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2s R ainhum restriction plaosd upon froe peroond diecussionb publicatior,, 

md participation !a ircierakific rnee.tingso Tkene are the nedin for t h ~  

P ; b  htereat  of the many eminm-t aciontists throughoat tha  corntry who 

Long T e r n  Suppr-ba 

arzS mmy f i e l d s  and branches of aciencs which x I l , L  be besofited 

by the prcduction of cont ro l led  nuclear energy are 80 nmerouo .that for 

the  aucceaohl expjloretios it vmdd Beem esoeritid .that if inaxk~m pro- 

greet3 i t 3  to be mado auch m undefi;aking will have to be aponsored by the 

Faderal Government,, 

men of sufficient tsxparience to f i l l  the po&itiona of heed of the various 

Such b e w  #s caee, fn order to ratxiin or aecw‘e 

Gopartmanta it w i l l  be necsacwy to provide a minhm O S S U P ~ C Q  of ten yearso 

t h a t  t o  h e u r e  ccm%inui’cy end cormlation of reoearch .this minirmrs is re- 



School 01- elsowbere in %he Unimr-. 
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5.3 generala 

6, To dewlop a eo6rdinated p r o g m  d i r e c t e d  toward the augmen- 

tmtion of %he roaoiccoa devoted to the prswntion ard detectioa of cancero 

the care and trea-h~ent or" omc01 pat ier ta ,  nnd the  dieaemination of h o w -  

ledge about canc~)r~,  

I 1 5 1 2 5 1  i 
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I, To deaelop ch~micrzl. and phyaical methodo, w i t h  the necessary in- 

physical toobo in nodlcd. m d  biological reaeeseh, 

X If, PmdomixrantLy but not entirely in co8peraLio.a rescrwch pro jacts  

b o l a  to the aoluithm of reoearch problems in. mdlcino, biology and 

of the prssent DivZeion of Special ProbZmo b.%h k h a t t m  Projecto 

The 30 include 8 

to the Diotricl, 

A saoa.nd c le so  of probleno represents vork brjllging to fulfj.11- 

a n t  tho  im?licd prmico of -tb ccntrolled mleao~  of nuclear anergy t o  



%he solution of problems 5.n biology and mdicine of ftnldm0ntsl importance; 

problems whose solution ~ ~ V Q S  promise of improaad methods of treating 

dieeana and prolonging of the  useful spzy ol" h u m  l i f e o  

i a  baeod on the a.osunp.i;ion that paseu -i;ime.urefulnes:, as me11 a s  m i l i t a r y  

This progrm 

5 ,  In c08psra.tion w i t h  -the Dep0rtmn-t; of OacsLogy to search 

for radioactive cccapomdo t h ~ t  wlll coi;centrate pzeferentially in gfowing 

tmoro nnd therefam bo ut;sful agent8 i n  %mor .therapy, 

i o i r g  cmpolmde clinical  tbrapeutic %rial kn a n h a l o  and htnnolzso 

To giwe prom- 

6. In cto8pem2;ioro wi%h Phmnacology and other miwraity 

depa&onts to follow t h o  pathway in ichs body o f  therapeutic agents used 

j z i  the t r s a b n t  of d€noaeea0 

7 ,  To o\rppImnl these n t u d i e s  w i t h  studies utilizing heavy 

nitrogen, heavy carbonb and heavy hydrogen in appropriate b8tYuIces9 

To develop and utilize other physic& tools  in medicsll 8 ,  

.-e? saascho 
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6 Resaarch caliber p r o o m 1  

31 3iacbniciaria 

$3 - b2,030 
5 - R,030 

5 - 8,000 

5 - 8,030 

5 - 8,000 

5 - 8,000 

5 . -  8,000 

3 - 5,000 

2 * .s,oo0 

8 Gradusb  a%udor.-ts (Total  ) 8,000 

'tIaterial.8 and napplios 30,000 

TOTAL $148,500 

Cmtingoncy IO$ .14,850 

TOTAL lZA3LY DUDGET' $163,350 
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- DE;LPAR'J!MEBT OF PIIARHACOLOGY A?l_n, TOXICOLOGY 

General De s o r i p t i c q  

A progr~un of roaoarolz Fa deecribed here-aith based on certain 

3tudies in toAicol.og;y m d  including tho toxic action o f  nem radioactive 

aubrtrkmces of great fundamental ard pract ical  i n t o r s o t o  

Special equ ipmto  laboratories a2d trained peroomel ara at 

These, faci l i t ies  could be profitably devoted to R m s d s d  extension h* .~ id~  

The furPdmerrtal p r o g r m  represento n f i e l d  of investigation of 

profound ecienkifio intsraot, Such work might be the keynote of the 

U3i.rarsity DspartnenQ;, 

UniveraikyQa intereat in industrid hygiene, 

"he p r a c t i c d  program i a  correlqted with the 

A &pashest  orgmization is &scribed aapsble of furnishing 

the needed infomation& 

fiZ'p08e 

!the cxb of t h i a  racsarch io to atudy the chrmicnl and radla- 

Q C ~ ~ V U  hamrda isvolvred in thg industrid and in nili4m-y uee of 

Jus ti P i ca t i  m 

Bew slem9nts (csr",inly Q ~ ~ X B Q ~ X S  new to industry). are being 

b a d l e d  by indubtrial paraomal, A thoroush-going fundamentel study 

muat be mads of .tho toxicology and pharmacology of these elhente in 

order %hzi-t bductrfal hygiero practices EELY be edabl iahed  on 8 firm baaia, 

, 



2'm facilities which are available or vThich nfgl?t be needed are deacribed 

"ha dsparbmnt would mdortdw Q long tern program dosigned to 

in.vs&igato the fimdmimnkl biocbmical' and phmwcofogical problms 

rsferred to end would servo an o. center of consultant toziaologisko for 

the Bariourp indus-kiss involved, 

m d  (c )  t b  program of b d u s t s i a l  hygieneo The junior losmbers of ths 

d ~ p w t m B n t  would 12s aeleotsd in part from tha young men who have bein 

An essential part of t b  progran vould be 4;hs aelsctioa of 

man who would o a m  to tha depargjont an oandidatee f o r  graduab degree6 

and who vould receive training in practiosl i n d u o k i d  bygiene a8 well 

20 in fundmantel health problem rolahd to the industry. 

. .  

'Rmse men 

would ba available after SI f e w  years for research position0 and for 

industrial health %upamision h? tha plants .  
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We ESQI f o r k a t e  3n having at i2ocheo-br0 practical toxicologists, 

%haoretical biocheraistB, phamcologiats,  biophysiciats, errpcrts in 

c y c l o t r m  and o-kher nodern t o c h i q u e s  -ah0 hsvo bscn working togother in 

a productive faahion, fimt on o-tucliso of radioactive isotopes as 

bio logica l  -kacara, and later on various phases of the ?hnha.ttxm Project ,  

Thsoe man represent a potesb ia l  faculty For th3 departrmnt,. 

A functioning organization of menijrold interoskn and notable pro- 

duct iv i ty  is available, By 'ouilding on t h ~ ~  facili-ties and uC;ilizing 

thooe which fit i n t o  the progrm, ' c h  n o ~ t  rapid progress is ko bs gainado 

Tho pernome1 ksquired are a few able nen plus a %ethical o t a t f  

m d  gradrantQ atudentec For th9 fundamental 3 h d i e s  only a general f i e l d  

muld be indica-bedg no special ansipcats  mmld be madeo For tha prac- 

t i ca l  torricology ths closast coopra-bion would be malnbined with indua- 

%rid  medical uypamiaom and with technical eciontisto who had submitted 

products for @ t U d y ,  

Facilities Availrsble - 
Ebay g o w m a n t - m e d  facilities are in use In the studies of 

. .  

Q C U ~  and obronic: toxicity 13057 K&W myo These represent c l ~ l  i n n e k e n t  . 

combr 8, Ge ige rmb?4ualla r counters ,, paski cle -nlze inokmeuts  

in college, m d i o a l  school and university depqrt~uenb are valuable tools  

In addition, 

auch 1s tho electson dcroBcopz, eyololaon, spsctrophotomatersb Tiseliue 

f 1 5 1 2 b S  
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Apx-atue,  polarograph, high ancum cyclic atill, as well as pH meters, 

colorlr?.a*tra and the other  apparatus of R mll-equtpped nodern laboratory. 

during the ptist two yeapsC &I addition t o  ,kha sc i en t i s t s  mentionad above, 

t r s j h a d  psreonael alp8 amilable for kidney fmc-tion %ests, l iver i'unction 

h o t ~ ,  blood c lo t t i ng  c?nracteri~tics, studiss of comploxing abilities of 

mid +AQ standard bliochsmicaE m d  clinicrcl procedures, 

&c the nomant, m w e  atteapling to outline .the probloaa t ha t  q p a a r  to 

be most intersating to . L , ~ O Q E I  no'in ensaged in this work, special attention 

has been given to those probluns khat appear to have a reasonable chmge 

of ~UCCQSB in j. piriod of f iw %o tan yaars0 Te do not intend that rill 

othsp h a d ,  m do not intend to l i n i t  tho etudies during t h a  f i w e -  %a ten-year 

pried to ths sugges-tiona l i e b d  hera:.rith, 

n a ~ y  personag thsy have boea editgd by Dr, Vosgtlin and Ey80lf to tKs - 

oxtsat  of" disaarding unrela.ted cuggs~ t i o m o  The problems are organized 

* 
Tirase probloms have cme from 

aecond, those dealting ~ 5 t h  & practical pPograno 

C m h g  ou% of OXIF aqmrisnos w i t h  tho torlcity of T t h o  problem 

zpcificnlly men.9;:ionad deal a?ia the adensio9 and completion of such studies, 

Inveatigatioss of' othsr tadioactivs elemmts rrrd the Afhndmnmrtal radiation 

problems, biochemical and $qrzio10giccb3.0 could fo l low e coaparable developento 



Scope of Research - 
Ttza program described h r e ~ d t h  n8y bo consiclored as embracing 

%wo r s l a b d  psrtaa 

3tudies would be tho responaibiliky ~t fmr divis icne of t h o  Departxllent 

e. f l m d a e n k l  progr.m and a prac t i ca l  II_ progrcm; those 

of Pharmncology and Toxicology, 

Divisim 

11, Mschanim 

III e Pharmacology 

Such o'ccdios include tho fate of thode ele-' 
m n t o  cdninistarsd in VQP~OUCI foms, knowledgo 
';hat is oz1 indicpsnoable prerequisite of  .tha 
.tkorqautic opp'bicahtim of t b s e  elemants, 

Practical 

T b  practical pogram ha3 %YO naili divisions.. 

First, tozicological atudiea of  indusfrially 
haporkant material 8 =do r laboratory condi- 
tiono inmediately re,fe'ebls t o  plant- practicese 

-.o Second ma'cjlodn for survoying plant hazards. 
T h i s  would imolva developing and calibrating . 
Lsoting instrunsnta, investigating dust collec- 
tion w d  othar d r -  sampling procedures aa vfcll 
as mc-ding oonoitive routine mekhods for  
dabcting fnsigisnt poisoning i n  p8rmnnelo 

-- 



T h i s  entfre program of f'undmen%al slld prerctical invest igations 

const ihi ten in cp3.e mnaa a major line of resoarch growing out of ond 

closely associated the now ir,duct-ry associatad with nuclear poUiOro 

of t h e  progrmo 



The f ~ d ~ ~ ~ e ~ t ~ i l  a t u d i s s  may bo considered uvdcr two heads, 13 
_I 

followsr I, Toxici-trj studios of T: 11, Phemacology of radioactive 

elaaaut3 0 

Each of t b s e  topics will be diecussed briefly herswi&; debiled . 

s t a t e m ~ u t o  &re Pneludsd in til10 appsudsd o O u t l i n ~  of Specific Problemco 

C, ToXerenca to ‘T Poisoning: Db Hscl3ai.m of T Poieoabg? and E, Methods, . 

h, lkccoription of Chronic Toxicity., A doscription of the - 

B, , M&mm ‘dl l lmble  Cwcentretion, Studies on hman ezposurss - 
imUrd be vshruable,, laboratory studies of the chrosic toxicity’of’T corn- . .  
pomds other than %hose currently under investigation 4auLd be planned, 
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Da Uec!hanism -- of T Poisoning. This important f i e l d  (about which 

considerable kaodedgo exiots)  lms' been subdivide~? under t)ls following 

hys io logics l  ntudies, such ne clearance tes-ts to help -- 
mderatsnd the ch:nnge3 in renal f m c t i o ~ ,  Physiologj.ca1 f'unction tOs.9;~ 

of rn"Lpeng.i;tn and stamina aleo might be included6 

by chsizical studilse are neededo 

1is.P;abolic effect6 shown 

- -  Effects on tisauea, espocirtlly the kidney t i ~ s u e s ~  both 

a8 Lo ai;r\zc"cupe and chemical charactorintica,.ors of the f irs t  hportchnce, 

Tine livar function teak8 may be .the most sensitive indiaes of oarly T 

poinolzZng yet avaihble, Blood atudies should be continued, . 
a d  m h o  acid exum-tion,. appear t ; ~  be most p r m i s i q ,  

Ths effects on various; m l l  corotihentn and also efforts . 

to dsmlop prophylactic proccjduras agsirst T poisoqing dessros, further 

WOPS=, 

E, Nethodeo A naiber of' needed nethods hawe been outlined -- 
clearly enough to permit specific mggestioun to b =de for further work, 

1% nuat ba emphasized that toxicological a h d i o n  of other elements would 

bs expertby carriled o u t  usiqn; technics perfected i n  working on To 

11, F'hnrmacoba~ of Radioactive Elsmantga TWae main h a d h g s  Rre 
I_ 

auggeatedo ' 

A, The i"r.te'of thmo elenenta in tho bodya ' 

Bo !The effect on the body,, both of ahanical properties end of 

rcdiation properties of' %he elenentsO 

Co Fiscaod on such information, a oewch for eu ikb le  m h n s  for 

employing tho elernonto' thr~~pukicdLy., 
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The’geiieral pharmacology of T ia a sub j o o t  for investigation, 

€10 wch work has been carried o u t  aince t h a t  of Yboe.ochilsh_y which was 

done r~08klgr with T tartratesa The nephrotoxic action of tartrates dis- 

covered twenty ytm.k-8 later makes t’borochilskyn 8 nork queotimabls. 

One of the most importnnt subjects undsr inaeatigation is the 

factors Khich goirarn the nccmula-tion deposi t ion of T i n  bone and its 

oubaequent mobi l i  tation,. 

f 0 5 1 2 7 1  



?ROGRAX OF PRACTICAL PiWBSJXS 
7- 

The practical problems nay bp, considered mdsr b i o  heedas 

I, Toxicit;Y Tests,, am5 IT, Industrial Hygienea 

I? - Toxicity Toits, A t  presewt ~ I I Q  ~ o c b s b r  &-ea of %he . 

XmhatLe4n &ojeoJc is operaking the largest toxicity b 8 t  laboratory in 

'cha come+o A cmtintmtioti of amm of t b  present organization would 

poo~Ld& (1) adequate f a c i l i l i e s ,  ine%rmants and equipeat, and (2) trained 

and sqsrfonCd ~ I D F G O M ~ ~ ~  Additional. psroonnel noEld include bio- 

. 

%he techslaal men from %'h0 v&ious ~ P ~ U Q ~ X ~ Q G  to  provide toxicologioal 

information which would bear acu-bly on th probIm3 o f  induskrid 

health, 

form aphort-tenn eixparimexta ( debmining approxiadz tox ic i t i e s )  .t;O 

indicate the safe limit to hhalaliox, akin and oye O X ~ O S W C J S ~  

.. A suffiaient etdf-of toxicologfats would bg available t o  per- 

Facilikiea nhould ala0 be available foF lo3g-&rn exposnres via inhala- 

tion, ingestion, injeaticn, ekin and eys 

I t  is :Lmportmt that %ha persome1 of .tho toxicology group 

bec- intimately acquintad I wi<h tho mcsvliifacturing processes in 'the 

p l m t a  by perlronlal impaction, ,h cloae l in ioon cf this s o r t  would serve 

t o  eliminate mrrb and 6ave nonmj by b o w i n g  the producean of needed 

toxfcological informntim, 

It*- - Induotrial Bygieas. Bdothoda for dust aampling and the 

l ike aan be originated -- do novo or adapted a d  perfected by this group 

wkich i a  now prodding ouch obnorvatione oa the ci-bnoerpherse in which 

test a n h a l o  ere expomdo.. 

. 

a 1 5 1 2 1 2  ' . 
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of industrial per*aannol, 

t e a t e d  and supervised in 

-21- 

other  procaduren f o r  monitoring the healtk 

bo421 laborors m d  sclentiats, can be developed, 

hd i so tr ia l  applicakfcn by membere of this group, 

h e  of the m0ls-b iraporbnt aspects of this progra is a systemic, 

periodic checldng of inductrial expoaumso Such a surmy progrd, 

arganie&ion provision of condemmd cmr8eE for plant peroomel and 

education, .the problem of a t x f d y  ccpltrol which plave t o  be solved 

largely by the co8poratSan 'of nos-mbdical p e ~ s ~ p p 4 1 ~ ~  This contact 

would also insum a clorser understanding by toxicoldght8 af %he ex- 

poeupe problems fancounbrod uncior industrial coudi-tionso. 

A l l  tOx5city k o t a  would he surpemised by a jo in t  dod.4;C;ee 

of Rock8tm workere together With mdical end technical consultants . 

froen the induatry for which the testt3 were bsing =deo 

would €'u.rniah mny leads for fundamental atudiso,  for empie ,  It has 

?men recently reported that I eudden acute exposure to PG that produce8 

These oonkaots 

PO other sympt0n1.s mill occasion a rim in tplb mdimentatian rete to 

value8 batmen 2.0 and 30; where88 in pamonnel ohronically exposed, the 

sedimentation ra.bs are frequently lorn, of ths order of 2 or 3, Such 

an obrrervation bough% by t b  industrial medical perlsonnel to the labora- 

t o r y  i s  a h d . t f ' u l  souroe of fundamenhl researcha 
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5 0 8,000 

4 7,000 
.4 6,000 
3 - 50000 
2 - 4,000 
2 4,000 
2 - 3,COO 

3, Chief of Ing3stion To,nioi@ Studies  
(Naintain-Bronaon Avenue ) 4 Q 7,000 
Aasirrlmnt Chief 3 5,000 

2 .. 3,000 1 A a s i e t m t  

Bead 

. .  

4 - 7,'000 

2'- 4,000 
3 0 .5,000 

5 - 8,000 
9 - 5,000 
3 Q '5,000 
2 .I 4,000 

of hdt16trh l  I)ggiena 

1 Eleotron Ugroscopiat 
2 €&ie:nia'r;a 
1 Safe4;y Director 
1 Indwkrial Phyaioian 
6 Techriioians' 

2 Engirlbore 

LLnalyti0al # 28,000 
Administration 21 000 
Bnimal CSIPP) 32,000 - 

phap?iraoologji 95,500 

Toxicology 151s OOO 
llechenism 106,500 

XndusCrial Hygiena 69,500 -=- 500 
Conthgoncy IO$ 50,350 

TOTAL &Wlf& 5UDGET $5S3;850 

5 - 86000 
3 - 5,000 

3 -'. 5,000 
2 e 4,000 

B o '  5,000 

a, ooo 
50 000 
5,000 

. 5,000 
5,000 
5,000 
4,000 

. 

. .  

. .  
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Sn addition ko the direction of' the research of t h i s  Department 

it would be the hirickion of tho departanent head to  encourage correlatiw 

research relative to cancer in %he variouo dsgarbenta of the Project. 

end eleewhere in t 2 ~  Madical School nnd hkvtsrsity, The express aims 

of t h i s  bpartment would h -to a%imulate interest in cancer research 

throughout the University leading t o  an erbnaive correlated program 

directed .toward %he etiology, phyaiolagy, prsventioa and treatanent of 

cmcerD 

l i k e d  here will actually bo carried Q U ~  elsewhere in  the Eedical Sckoal 

or Unimreity, 

Departmentge budget w i l l  be allotted, 

It i a  likely khat; a nunb0r of t he  research problems t o  be 

It i a  for thie eqresii purpose khat a portion of the 

This Soparbtent w i l l  be closely 

aff i l iated with the tvnor cl iaio,  rediation .E;fEerqy clinic and clinioal 

aarr>octs of cazc01 Sn t . h~  &opi.eSl and Uedicol School, 

insure the closelst integration o f  tho clinical and experimental approach 

t o  the f i e l d  of t:&cera 

promote the public heal* Ond oducatiord aepects . o f  cancerD 

T B i s  would 

It  muld be the concern of the Departanent t o  

The treatment of cencer cl inical ly  i s  so closely related t o  . 

irradiation biology and phy&ology that certa& tnspects of t he  nase&ch. 

in irradiatfon i r r  included in &in Departxien* of tho proposed Project, 

Tha IfnAbwraity of Roches*hr is ideally s u i h d  t x ~  t f ie  philosophy 

of  a correlated approach to  the problems w outlined under this Depart- 

menf;, in fact ab indicated by the orgr;rsization as a whole, 

. . .  
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. .  EXPERIbdENTAL PR0G.W 

I$ is imposeible to specifically outline in d e t a i l  a program 

problem6 which amit so1ubioo~l~ 

of these problems, 

particular s c i e n t i a t  who elsctrs thsir s k d j t .  

Tha followirg diacmsion includes a few 

Specific details wcl bchaiques will depend upon *e 

ie Bssic Cancer Besearch 

Eeutrcm prod~ctio~ maulting from the chain-remcting Uraniun 

Pile makes possible 

dance hithsrto whsard ofo 

pro&action of r a d i o a c t i w  isotopes i n  an abun- 

X i t h  thb prcduction of %he lcng-jived 

teuhuiqw of labelling of smino acidn m d  in-kenasdia-ims i n  protein 

cancer remarch offere 

CorPesponding t o  %ose 

felt *ha% a variety of 

of asverol nethoda, 

In t h e  k d o  

m e b b o l i m  w i l l  moat orirely fum *,h6 banis for the slucfdation of mimy 

of WS following groblonnd . .  

U t i l i r z a t i o n  of the dog as an. experixsnkl anfmsll for.bacic 

ad&ntageo, A 

occurring in hmma 

BIRligEanciea can b3 

wide variety of malignancies 

occur in dogs, 

inducgd in the dog by one 

It is a l s o  

of Dr, George H, mhipple, the dog hss.provlsn to be a valuable research 

enimal. 

of Gas Qmgr&ze and experimen-ts wikh dog6 of tha. Roohoster &ea of the 

Bn s ~ m s i v o  parconal experience PTIa %hi3 animal in the ehdy 

1 t 5.. f 2 a 1' 
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Manhattan District Project *ham gimn us a confidence and satisfaction 

seldom experienced w i t h  other speciesc 

mit a continuity nnd varie-ky of atudies'not perniiasible in smaller 

T h i r  l i fe  a p a n  and sire per- 

Suggeebd Studiesr 

Protein Metabolism in the normal and cmcer bearing pfrtient 

and m b l .  

program centering in t h i s  problom, 

Hetabolian of cancer tisaue and ita rslction t o  corres- 

ponding normal kiasua metabolism peing radioactive 

Dr, Morton and Dro Eider hava E I H ~  extensive 

isotopes C ~ Q ~  I33 (Balg), 

hwstigation of variouer radioactive isotopes in  tfrs 

therapy OP cancer and allied diseaseso 

tha oetirob f o r  s u b a a c e s  having a relative or perhapa 

This w i l l  hclude 

a near absolute predilection for omcar t ; i ~ a u a ~  

Iaxestigatfon of' poouible chedcala or bio'logioale having 

a high degree of  toxicity t o  cancer cells relativo t o  

ncmmal kisaue, Suoh a aubata~ca if tauad may be enhanced' 

bt therapeutic value by labellfng w i t h  a suitable ,radio- 

ac;tive isotope 

Preliminary work prior t o  +&e war by DFs, Heckel and Dowdy 

irtdicatee a method whereby carcinoma of the uterus or 

mammary gland fn rabbits may be produced E& Hil l  without 

the introduction of carcinogenic agents into the bodym 

Tlde technique will provide m extensive f i e l d  for experi- 

PPcwtal researcho 

para t o  fully explomo 

This program i i a  one which w i l l  require 
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11, frradiatian Biolo~sy and Physiology o f  IGornal and Pathological Ticsue. 

---.--- - 
Tolemnco limits ponnisaible for ofironic exposureo have been 

established and verified during our war-kins progran, 

hawe iadioated various limiiations especially in reference to the smell 

%SSO otudiso 

mom+ of chronic exposure'necessory to produce a reduction or absence 

of eperm b the a'33Xinal fluid ( B ~ c h e ) ~  Xore bowledgo is required relative 

to the amorcats of irradiation requirad to produce both tenpornry or 

pemmont ster5liw m d  the length of the possible recovery period, The 

qwation of s t e r i l i t y  bmpd upon spsrrmmoliliQ m d  a merkad reduction 

chronic Irrediatiop in reducing .t;32tJ bzmtopoi.e.eLic syste?n seems to be 

maaonebly ~ 1 1  explained (Boche). 

garding the oc"cioa OF acu'' irradiation in general, 

Little )ns been ~ccosplished ret-* 

These and a l l i e d  

Suggested Problems I - 
1, )b~chanim of t k  action of trrdiatitm on l iv ing  cells in 

0ystSIoa Dre J o ~  So hmence b e  dona a conoidsrcblo BmoupLf; 

of work in hvesti- 

gation8 to daW slave rotmeled .tJ.Js l i fe  span of the W,E,C, and 

field prior to and during .eha rrarL0 
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Yechmim of tb action of irraqiatim on infections, 

preaorit there i a  no sdoquats oxplmstion, 

At 

Vlork on ths Wojeot  

1 6 5 1 2 8 0  



Surgery:: 

Gynecology C Obs'cstrics: Dr, icrspl Id, Wilson 

Padia-trics 8 Dr, Willim L, Bradford 
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bar? of Gncbr io logy  Division 
1 a c a i s t m t  

$8 - 12,000 

5 - 8,000 
3 -  5,000 

5 - 8,093 
5 - 5,000 

5 - 8,000 
3 - .  5,000 

5 - 8,000 
3 - 5,000 

9 - 8,000 
S - 5,000 

2 .. 3,000 

Corre1a.t;i-m research ia k ive rc i ty  
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BI OPRYSZ CS I K3TI TlJTE 

Y f . r ~ ~ t ~ r  ($15,000 0 20,000) 

Adiiinictrative Assistante (3) ($8, 000 - 12,000) 

Psroonnol. ?wchasing, Accomting, Inventory, 
Conaral Shop, Xaintenmco 

8 17,500 

30, OQO 

190,000 

L 2 5 x r y s  ?hotogreghy, IBH Installation, Technical Aide 75,000 

Eoa'l tho kn-tral  Labomtory (Pathology, Fbmatology, Bacteriology) 145,000 

V9 b ririary 

i h d i c a l  phg.sics 

Phsrnacolagy and Toxicology 

Ezcol ogy 

Total 

148,500 

603,500 

218,300 

$1,325,800 

1% cozM.ngency 132,580 

h m l  Budget $1,458,380 

Primmy expense 300, OOO 
(coo pago SO) 

In i t ia l  Yearqs Budget #le 758# 880 


