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.3. R E t A T E D R t m C o P r t i n r z r d  

~ o W m r n  Universities on W c i f i c  projects like plurt ~hge i~ logg ,  etc.; ( 5 )  
The U. S. Departpent of Agriculture.-- in the uae 41 a t d c  energy i n  
c- insects; rrd (6) U. S . U r  Force -0 the range of this cooperrtion 
is being expanded. 

The etadies on radiation prcrkction and n c ~ v a ~ g  have given new and interest- 
ing results. It bas been posrible t o  produce in Escherichia co l i  a notable 
degree of recovery from X-rq -8 by sing the foIhnringTGke ccmpaund~ 
t o  mlnlmal  medium: glutamate, uracil, 8nd guanine. E. coli ce l l s  which are 
protected by chemical maas end which recover by n u t F l t x  support hme a 
lower mutation rate than wcmld be expected after the doses of radiation used 
in thelre arperlments. This highly eignificrnt fiading led UB t o  atteqt 
repet i t ion of these results on m. The latter studies are shuwing that 
Bice protected wlth S , r b e a i n a t h y U a o t h i a o ~ ~ * ~ * ~  (hereafber referred t o  
as thiourdum) given before exposure, bone marrov sitcr exposure, and a daily 
supplement of etreptanycin, the LD50 can be tripled. 
new f ie ld  in radiation studies, especially since it waa thought inpossible for 
animals t o  survive these rmaesive Irradiations. 

These findings open a 

The rnmarrlillp genetics eraup haa nm sufficient data on the effects of 300 r 

600 aad 1000 r. 
on the testis illustrate the great scnei t ivl ty  of spamutogonia t o  X ar gamma 
radiation. Effect8 of doses (LS l ow a8 5 r hare been readily detected' 

on m U t S t i O n  FI-8 mice f0  f i t  the n 8 a t E  i & O  the O b t d N d  W i t h  
m t i t a t i v e  histological studies of the effect of radiations 

Studies have shown that repair of radiation damage t o  bean root chroonoe~s  
irr farmed by demalne triphosphate vhlch is ut i l ized as an energy source for 
biosynthesis of bond8 t o  rejoin the broken chromoaa~bs. Ehrlich m s e  asci tes  
tPrrars bve turned out t o  be excellent rstSrial for studying radiation daraage, 
prorrfding an to coarralrte the drk ob-d fraar plazrts with those 
oz1 -En tI6me6s 

Studies wlth Habrdbracon have permitted eepsrrtion of the effects of 
X i r radiat ion and ult raviolet  on the cytoplssm and the nucleus. The effect  of 
anoxia on the rejoinability of heterochranatic and euchranatic chroanosa~~ ends 
broken by ~ r r a d l a t i a n  Is be- studied In Dros hila. 
been obtdwd on tho effect of radlatian on + I i ness of cbrws-e. 
-ti- iahdiately X M a t i o n  will interfere with the joining 
of the chraaposolaas. 
Of f8Sf 
rscwmred chrcmoam d a m t i e r .  

Ep@ciflc ftlaction w i t h  rem t o  the pririacr d a i 8 J u n c t i ~  of paFtirlly 

Interesting data have 

In DrOEcJpwus,  the relative biological effectiveness 
M C- with X m u  is mch less for nuatations than for 

S t d i e s  hum dumon~trated that the 
S O - c r l l e 8  ''wfi" beterochrwtlc Sf chraros-8 brve v l th  

hQlolnsaus CbranOsQleS. 
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llecreaees the anaunt of lnutation when the organfsmrr are exposed t o  relatimu 
hl& concentrations either impedistely before m m d i a t e l y  after 
X irradiation. 

Tne h l r r t o l ~ i c d l  studies of the mice which survived 'Opemtlon Greenhause" 
(u"c cmt9nuing. 
lerikeaogenesiej a trsnrrndeeible disease of mice chracterlzed by d a ,  
ledsopenla, s-plenmgsly, and qrelosclerosi8 hss been recognized. A c t l v l t y  
11; the cwperstivc project wlth the U. S.Alr  Force Increased during the past 
year. A& lethalfty st;udies in the %-inch cyclatron permitted eamh 
c3mlatfon of neutron doee snd energy spectrum with lethality in mice. 
Studios on the effect  of fast neutrozu an ccItsFact induction continue. 

Speclsl  attention is paid again t o  ca%.ract production snd 

The nucleic acid investlgatfom heme continued t o  glve interestln8 InfarPutbxJ 
+& purfne nucleatidss "a" asd '%" have been identifled a6 the 2' urd 3' 
phoepharibosfdes, respectively. Studies on encylPeQsubetssk camplsxes hare 
beer. extended t o  hyitrolysis of a new linkage, the carbon-carbon bond, by a 
prOteolytfc enzymej this ape= a new m a ,  and the possibi l i ty  t o  study the 
mmclmum bond strength that c(~11 be activated by an enzyme. Studlee on 
bacteriophage decqribonucleic acid have led t o  the discovery of a new 

quantitatively significant in cer t r in  bacteri-. A large fraction of 
the bSo-argsnic synthesis srrl testing progrsm haa been d i m M  tovasd 
b 6 i -  new canpamds which will give increased radiation protection; 
one of these caupauds, thimronium, IS of +atest prcmise. 

CcoPpound, 0-glucoside of tQdrafyIm9*1 cystosine; this campaurd I s  

The grmp on enzymology ard phatosyntharris, orgaaieed last year, d l a c m r e d  
a llhv type of lumineecence in f b g i .  The path of synthesis of nucleic aclde 
in the chick embryo hats been traced by &4; differences in relative rate8 of  
incorporation were observed follarlng %rradlatlon. The action slla emission 
spectra for delayed light In  phutoeynthhsie have been azmlyzedi the erniselm 
sriaes fra chlorophyll. 



The procmdlng8, "Genetic Recombinstion" of the Seventh Anrmal Biology Research 
Conference irre baaJl nrljopitted t o  the publisher; the proceedings of the Sixth 
lrmnrrl Blo lagg  Research Conference, "Effects of Radiation and Other Deleterious 
Agents 011 lhbryanfc Dsnlapmemt" haa been published. 

In 1954, The Biologs Mvision published seventy-two --length papers, 1 
f m . . c h r p f a F  Bgmposium, 2 sed- w l - t s  (a), fe-OZle sbstrscts, 
and seven book reviewso 

In addition t o  its e-, the Division had working i n  its laboratories, nine 
v l s i t l q  invtstigators, two postdoctoral fellma, two Air Force men, and 
8mZ'al C W t l l t a D t B o  

Special emphaai8 w i l l  be placed during the caning year on the develapment of 
the metilts obtained in t h i s  Laboratory in regard t o  radiation protection and 
r e c m ~ .  
thlr wrrt, but several o l h r  g r q  w i l l  conduct supporting experiments in an 
effort to elucidate the n m h a i o m  of protectioa and recovery. It is planned 

will be f'u7md out t o  other I;rbantorier. Mgotiatians ham been initiated 
*reby the lhl~er8ity of R o c h e s t e r ,  AtaSic Basrgg RoJect, w u u l d  assume 

pSt a 8-t Ufferent  pattern o f ' & v e l ~  001 the work of this Laboratory. 
Mach maw mi- rrarrliu~ studies will have ta be c o n d u M .  

N a t  only w i l l  the new group (l4enudLian Recmexy) concentrate on 

t0 Caaduot WaP: O f  the d i n  thiB LsbmaP.g, but C e r b h  portions 

Irsrparrrlblll~ fOR tapdCiw etudi~s ~ I t h  the thi-OniUn! campaund. This ha6 

It ir  L0p.d thf the w l a a  Dsnaticr ciroup w i l l  c q l e t e  its studies on the 
ef!fe& af 300 r m mrtrticpl rate, and lrrrs the 150 r t e s t  well on the way. 

It mi&t be of interest to 0aqp.re the "Brpcctcd R e d t 6 "  which had been 
p r d l c t d l  lut y e  - "Closer coopcrstian between the M e t i o n  protection 
grorrp .dl biochemistry investigations 8hould give ~;LB rusults far aesigning 

dbtalnecl in b8cteria t o  anhml work." As predicted last year, the results 
of thls imuetigaticm trrrncrd art very w e l l .  It llov aeums poesible t o  give 
moh greater protection t o  rtmrls rminfft radiation than was ever thought 

dditislvl arathods far rrdirtian ~ a t s c t l a p .  It 16 hoped to apply the findings 

I I 3 4 b 5 8  
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( 1 5 .  T3xEmrm REsums TEIS YEAR Contlnutd 

possible. This w i l l  form SQPC o f  the major themes far next year's lnvest l -  

The CybogsPatlce wmk will continue the elucidation of the meclhmiem of 
protectla0 of chram6aPeS @st X-ray damge. 

*ti- a 

The lrrdlrldurl blocbaaclatrg groups 
and s h a d  contribute .uch towud a batter tmdersfmdhg of the plbchanlglgs 
which involvedo 

now cooperating bn the recoperg project 

1160 ~ C Z P A T E D  PROBLEMS 

Reference is a&n d e  t o  aar leat year's Budget outlbe,  to the section OR 
"An~lclpated R6blems." Several of the px-edictians bsvE been realized; 
but tha rpplicatlon to nmnmdLllg wmk vlrs not possible since ve did not 
have the n e c e e s q  staff to  Bo the work. 
*his w l l l  nar be possible. For uumple, It  I s  hoped that the thiaurdum 
ccmpomd gy3r be not only the practid. mane of radiation protection, but 
also of conslderable help on problems in Vhich the Air Farce I s  Interested. 
It l e  ale0 hoped that 8913~ of the findings vhich here been made In thls 
LaboratoDly can be applied t o  

W i t h  the Eew Mammlian Recarerg Group 



ESTIMATED 
NEXT FY - 1957 

ESTIMATED ESTIMATED 

LAST FY - 1955 THIS FY - 1956 ' 
17. NORMAL PROGRAM COSTS 5 u i l w . m  S&LE&MQ-  $4-8=&= 

R & D SUBCONTRACTS: 

1. 
2. 
3. 
4. 
5. 
6. 
7. 

TYPE & N A M E 0  F SUBC ONTRACTOR 

s 5 TOTAL R&DSUBCONTRACTS J 

LARGE AND/OR UNUSUAL COSTS: 

1. Domestic Research Associatee 
2. Foreign Research Assocfates 
3. 
4. 
5. 

TOTAL UNUSUAL COSTS 

I TOTAL PROGRAM COST 

J 50,OOO 

s 1n667F000 

88,000 
59000 

5 93.000 

JlpaasamL s- T -, 

I 
18. DIRECT MANPOWER MAN-Y EARS 

A. SCIENTISTS & ENGINEERS . - . * - * 85 0 5  

SUBTOTAL 85 05 
B. TECHNICIANS.. . . . . m . .  - .  * 

I 
C. OTHER TECHNICAL, 

LOANEES: PARENT ORGANIZATION 
I. Foreign Researeh 
2. Associates 
3. ORINS 2 00 

MAN-Y EARS 

98.7 

98.7 

5 e o  

1-5 

MAN-Y EARS 

101.9 

PO1 9 

5 e 0  

TOTAL DIRECT MANPOWER 87.5 706..3 

19. COMMENTS 
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PlOPOsAL M D  A U T H O I I 1 Z I ~  
POI RESEARCH OR DEV- 

r_ 

I 

Reactor techaolom i r  drrnciy at 8 rapid prce urd the t lm  Then rlgnUlc& 
emotmte of power riu be dmoloped I n  not far o f f .  The e~pmr lon  in the 
application of .toric energ could at  an^ tiw be rerioualy -red if 
rpproprirte ~cuuror to  prennt t o  people and diupersrl of n d i o -  
ac t lv l ty  in tAw enriroment rra mot t.Len, The n e a t h  phJlrric8 Research 
p r o m  8tteqpt.r t o  keep ab813 of the e-1- In rescfor technologg so 
tht u the rate of pro&uction o f  rdiorctlrc materirle I s  increased, the 
know lo^ md means with vhlch t o  control the hazarde are available. 

In order t o  prodde tUr support DO- effective*, the Health Phy'rlcr rescuch  
effort WSB reorgnnired dnrlng FX 1955 I n t o  four generrl progrrpu, r rd i r t lon  
dosiret27, 8pplIed ndioblology, noni t -  englneerlng md v u t c  disposal, md 
educrt1on:Jnd tra-. There program6 vith their mrocirted obJectlns are 
outlined belw.  

A. RSdi8tlOn Doelmetry 

Thio progrru I s  concerned rith cllpcripPeatsl and theoretical  imastigationr 
i n t o  the fun-ntrl interrrctlon of -#tion and utter.  The approach varies 
In rcopa ?ram baolc inrretigations t o  the develalspphat of instruments for 'use 
in  rrdioblolom md applied health pkqalcs. 

. 
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AEC-189 

RELATm PRojEcrs 
A. OREL Applied Health Physics DepsrtpSent 

Be Weapon8 Testing Program- 

C, US, Qe01og;icaJ. Survey 

Do Alop Project 

E. ORHL Biology Dlrlrion 

F. Primate Laboratory, University of Texas 

Go Health Physics Division, LOB dlnmns Scientific Leboratory 

Eo Subcanrmittee on Internal Dose of the Rational Colrmittee on Radiation 
Protection and the Internstional Cormnission on Radlologicsl Protection 

I. MSS8chUSt?ttS General HoSpItd - D r e  W I U f e r  m e t  

Jo ORRW - Dr. Ralph glniseley 

KO Eeologlcsl Society of America - Dr. Orlando P d s  

L. U.S, Public Health Btrvice 

M. Tennessee VUey  Authority 

10 Enghcer Rerearch and m l o p m e n t  Laboratories:, U.S. Corps of Engineers 

Oo IEC Fe-p Rwgrgun In Bsdfologicrl m i c r ,  V a a d e i b i l t  Univeroity; 
University of Rochester, Brookhaven National Laboratory; University of 
Waahin&on, Hanford Workr 

Po Armed Forces Bpcie l  Weapons ProJect 

do Radiaticm Dosimetq 

The prom of bmic and spplied research In the f i e ld  of b o s b u t r y  hee been 
contiwed, 
pne t r a t ing  mstter have been'studied experlrantdly both for thin metalllc 
.boorbere vhere the loss to ' the conduction electmma ha8 been meersured and 
for thick absorbers where a a ta t l a t i ca l  dirrtribution of losses is i d o  The 

The processes by which high ener&y electrons lose energy In 
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E, Applied Radiobiology 

T??? Uaiveroity of Tenneuee rpec t ropph lc  labontorg  under mabcontmct t o  

e l e r n t r ,  The -&for of procureant and prepazation of tissue eerrglcs was 
transferred t o  OlUU l a  order t o  erpedlte the pmgnr, 

eontirnud the e n l a '  of a tisme for the dilf;FibotIon of t r r c e  

Quantitative spectromphic vethods for the s i rml tu rem analyeis of P 
ehmen+Je were developed IJ veU. as a qectrographic rthod for determination 
of very lor OtFoOtium c o n c e n t n t i o ~  in m o u s  biological rraterlal. 

Anslysle of biopsy and autopsy sampler from five ergircd patiento who had 
received intravcmum InJectioru of -1 nitrate henJlJdnft were completed 
ond the drta wi13 be 
tion and excretion ef ummlm u function of tm, 

ut i l l t lng  tLs OBACU t o  W e m i n e  the dis t r ibp-  

The experireatal Clte t l ia r t ioa  of the crl ical organ, effective half-life, 
and tha per eert retention of ia(lcrted Cob (u a CUorlde) b rice yw 
ccmpleted. 



I 

I 

,4. dcCcpEpLIsHMERTs ULST YEAR coxtinucd 

CO sanitary ErXln eerFng Research 

A third c h d c a l  waste p i t  was constructed and put into use. 

str;ldies were carried out t o  measure the effectiveness of the aephalt-taxuped- 
c l a y  l ined p i t ,  - 

Procedures were heveloped for determining radioactive Sr sad Ba in natural 
waters and for recovery of the m r e  c r i t i c s l  radioactive materiala fixed 
t o  sol lso 

Work continued on methoda of generat- and e s t imt ing  size of par t ic les  in 
the 0.01 p raditle range, 

D, Education and Traininpi 

In addition t o  the formal trsining program for the AEC Fellows in RadZological 
Pbysics, other training programs were conducted for military medical officers, 
personnel of out&ide BEC contractors, and training courses were given ORNL 
apprentice trainees and Applied Health Physlcs personnel, Special discussions 
on Health Physics for periods of several weeks were held with scient is ts  from 
Japan and g g y p t .  lhmerous lectures were given throughout the year a t  
universities, hospitals, ORRL, ORIES seminsrs and professional meetings. 

A. Radiation Dosimetzy 

Theoretical stud ies  Kill include a Qurrntum mechanical treatment of the 
polarization effect ,  a calculation of stopping power for very low energy ions, 
a range dietribution for heavy recoil  atom, and a calculation of atomic d i s -  
placements in hydrocarbons erposed t o  fast neptrons. 

Addit ional  experimental work on electron drift velocity and attachment co- 
efficient6 pill be done. 
for electrons us- a new ion c m e r  and theoretically for fast neutrons 
using the principle of l inear  energy transfer  in a Monte Carlo calculation. 
A nev facility for peawring neutron and gams-ray scattering w i l l  be completed 
and used t o  deterrine scattering from materiale such as water, lead,.alnmlrm=, 
concrete rad rteel. The dooiretrp work w i l l  be devoted t o  the solution of 
those problem8 which ar i se  during the year. An aerial survey of the mrm8l 
background o f  the ent i re  United States will be considered. 

- 

Depth b e e  etudiee --be continued experimentallg 

I 1 3 4 b b 4  



Approximately 100 urtupsler irar VUIOLII geogr8Wcrl locations w l l l  be 
soalyzed by the U.T. Spcctrognphic Irslontorl .  Tentstin flgtves for 
cmcentratione of *out 20 e l a s r t r  in "rtaadard m" ahauld be established. 

Andyne8 of b i a p q  and urtopq e q p l e s  for the datelrsinrtion of distribution 
and excretion rater for uraalum in man w $ l l  be continued. Appropriate 
rmathemsticaJ. analyser of there data will corrthue. 

Tbe 0I)E Ridge Hospital  pathologlet 
for analyses related t o  Internal d i l a t i o n  dosimetry and the ORXL Health 
- g r s m o  

rautinely proridc rrPtopey tissue8 

The xperimcntd determination of hfozpgt ion needed t o  e&abllsh MPC for 
Ftuld will be coqleted. 

I The Mpc refezwnce lib- rill be enlargsd. 

Vork rill be &me on dcrelopbg a ndiochenricsl - leal  procedure for 
cesium end ruthenium in b e  fluide and on developing a general emmlnatlon 
procedure for people exposed in radiological accidentr. 

Prellninary studies of the effecto of external r adb t lon  on natural populatioae 
of treehole mold samples Viy be completed. gMitionsl etudiee t o  determlne 
effects of internal aad external radiation on species of popuhtion nuniberar 
t o t a l  population manibem and lxtra- and inter-specific relationehipe (food web. 
experiments) rill be in i t ia ted .  

c. SEUlitary Engineering Rellcrrch 

The eiyiclencf o f  rincril and bltradurru llrcn for mmte pit8 rill be &Wed. 

The rtudy of the rimtion of rdi#ctive rpb non-mdioactit. rterlals ir 
soils of d,lffexmxt type8 and tb ohrrical and -1c.l proc*880r iprolrsd 
be corrtlxae&. 
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t 

Do Edncatlon aud Tm- 

Education and ac t iv i t i e s  in Health €hysics VU continue t o  meet 
the inercrased needs of the nuclecrr energy r i e l d  and adattion83 assistance 
v l3 l  be given t o  foreign copIctrleso 

A. Radlation Dosimetry 

!the gancrsl ppogram vill be contiaped w i t h  the addition of  a study or  
lathods md techniqaes ro r  estlmatiry personnel expomure t o  neutmna in 
accidents. A pore d i r e c t  ~ l c l p 8 t i o n  In Fsdioblologicsl inveetlgatlons 
is snticipatcd t o  & l e  better m%luation o r  &sage end t o  provide better 
f ac i l l t i ea  for 12Turdicsticm of biological mpterial, A Lady oodiva neUbFoL1 
source at O m  vill assist in the above endeavor. 

B. Applied Icadiubiology 

After eonpletfon of study of t m e  ekmenta in "standa;rd man in the United 
States", spectragm-c ana4t3ea of food, water, and soils geographicdLly 
diatributed w i l l  begins Also, an investigation of trace elements in 'baelc  
1~19 of unc lUlzed  countries" vill be init iated.  

Dlstributlan ssd excretion studies of intmvenoualy Injected uranium vill be 
c w e t e d  and studies vill b e e  00 d i e t r f a t l o n  and excretion of inhaled 
taranlum. 

Distribution an6 excretion of other cri t lcs3.  radlonuclldae in mun be studied 

Ecological studies will contisue at 8 1-1 of ef for t  yet t o  be dctczrined by 
tha UC. ~tudiee at ~RBL 1p4 include (1) bacteriologiced. and qrcologicd studie 
af forest flmr orgaaimm, (2) exguwion ai n s ~  population studies, (3) life 
himtory studies on ~ajer ana critical u t h m p d ~ ,  and (4) coarparative studies 
Oi p O p U h t & O M  diiierant ~ S O C i r t l o U  vithi. thc decldrrous biome. 

Q.elogicrl irrastiptioru for new wute dlsposdL sl tee  at OiRHL w i 3 l  continue, 

ceoperptlve rraitary cy lneer i r (  p r o m  rith EBDL continue, 

Page u, 
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c. Sanitary Eng ineerinp; Research continued 

Studies of f i l t er  penetration of particles in the 0.1 - 0.001 p radiw range 
will, be n&dt. 

Xnvestlgatlans vill continue in the behavior o f  rub-ricron radioactive 
particles md the b a r d s  these pm%lclee hporr. 

D. Education anb  raining 

W i t h  the increrrre in program8 for the utilization of nuclear energy for 
power, the need for trained He.lth Pbpiciets w i l l  be IPcreBBed, hence, 
it is eqected that the  activities of the Education and Tnining p r o m  
will be exgrndbd accordingly. 

(. 
. -  

Page 15 
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EC-189 (Bock Page Rwised 1-55) 

r .  NORMAL PROGRAM COSTS 
R h D SUBCONTRACTS: 

TYPE 8 NA ME OF SUBC ONTRACTOR 

1.University of Tennessee 
2. (aectrographie Laboratory) 
3. 
4. 

5. . 
6. 

ESTIMATED 
NEXT FY - 1957 

ESTIMATED ESTIMATED 
THIS FY - 1956 LAST FY - 1955 

s 7 l l a m  

23,000 22,000 

7. 
TOTAL R 8DSUBCONTRACTS 

LARGE AND/OR UNUSUAL COSTS: 
I.  Nevada Proving Ground 
2. (Neutron Dosfmetry Program) 
3. 
4. 
5. 

TOTAL UNUSUAL COSTS 

TOTAL PROGRAMCOST 

s- 

22,000 

P 5 - t s17nL;Ml 

$ 780,503 f 8P9,OOO 

MAN-Y EARS MAN-Y EARS MAN-Y EARS 
18. DIRECT MANPOWER 

32 32.5 

SUBTOTAL 31.9 34.0 34 .G 

0.9 0.9 

3?2 A. SCIENTISTS h ENGINEERS . m * .  - 
Bo TECHNICIANS. e . . . 8 m . .  - rn - .  * 

C. OTHER TECHNICAL, 
LOANEES: PARENT ORGANIZATION 

1. Research Participants 1.0 
2. 
3. 

TOTAL DIRECT MANPOWER 72,9 1 -iL̂ o 

19. COMMENTS 

pegs 16 
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ARC- 189 
PROPOSAL AND AU?HORIUTION 
FOR RESEARCH OR DEVELOPMENT 

L4. ACCQHP- IASTYEAB 



i 
! 

i ;; 
, *.. 
, .  

B e  association between the mukbil l ty  of an unstable gsne apd a morphological 
C- In a chramoeomal 8e-t we~s analyzed in maize. 
problem of gene action and p r o b i n  specificity vas develaped. 

A mothesis on the 

Ibe  successful 8ammetratian t h a t  oxidative enzyms systems ard AW axe involved 
in the repair  uf b r o h n  chromosomes will be extended t o  a more detalled ex- 
anbat ion  of the effect that particular enzyme systems play in such repair. 
m i t u d e  of the oxygen effect has been shown t o  be related tcr the effective 
enerey of the radiation appliad, but i n  an aubiguous w a y ;  an attempt wjll be 
=de t o  resolve these ambiguities by using the newly developed fusion Cudysis 
In 'tradescantia. The effort  t o  denonstrate the quantitative re la t ion between 
chromosoma,l damage, mitotic iahibition, and cell death as a result of bradla- 
t i an  w i l l  be continued with the asci tes  tumor. 

me factars  U n i t i n g  IIlductian of recessive lethals and producbg non-linear 
grawth response in Jfwospca9 w i l l  be studied, and the enumsratlon of genstic 
loci undergoing lscesrrlve lethal IMtatlon,wlU be corrtinued. Further inform- 
at ion on the behavior of unstable gems in maize is expected, Erperimantal 
support f o r  the hypothesis of pratein synthesis In  re lat ion to gene action u i l l  
be sought. 

'Ebe biological effect cd? radiation froan the point of view of its effect QD. t h e  
genetic agparatue vill c a t h u e  t o  receive ths mar p e t  of tb attention o f  
tbe group. It l e  beccnnlng apparmt that the final genetic cansequences of 
radiation are quantitatively affected by the p~sioJ.oglcal canditlans of the 
col l  at QT aft= the time it is irradiated, aad more ipfafmatim on these 
pWSiOh@& V&riabb8 aad the* O f f 8 d B  ldu b0 Sought. 



ESTIMATED ESTIMATED ESTIMATED 
LAST FY - 1955 THIS FY - 1956 NEXT FY - 1957 

17. MJRMAL PROGRAM COSTS s 150,000 $ 150,OOo s 150s 000 
R & D SUBCONTRACTS: 

1. 
2. 
3. 
4. 
5. 
6. 

TYPE A OF -TOR 

7. 
TOTAL R&DSUBCONTRACTS 

LARGE AND/OR UNUSUAL COSTS: 
L 
2. 
3. 
4. Foreign Research Associates 
5, Domestic Research Associatea 10,oOO 

TOTAL UNUSUAL COSTS $ 10,Ooo 

TOTAL PROGRAM COST $ 160,Ooo 

s 

- Lo00 
1o;m 

$ 11,000 

.LOO0 

18. DIRECT MANPOWER MAN-Y EARS MAN-Y EARS MAN-Y E AR S 
A. SCIENTISTS L ENGINEERS . . . . . . . 9.0 9.0 9.0 

SUBTOTAL 9.0 9.0 9.0 
8. TECHNICIANS. a . n a 0 

C. OTHER TECHNICAL, 
LOANEES: PARENT ORGM4ZATION 

1. 
a. 
3. Foreign Research Assaclater 1.0 1.0 

TOTAL DIRECT MANPOWER 9.0 10.0 10.0 

1% COMMENTS 

1 1 3 4 b 1 5  



L PROJECT TITLE 
$Ffectel of Rad3 ation 011 

3. CONTRACTOR - LABORATORY I 4. WORKING LOCATION -' 

Z DATE 
55 

E CONTRACT NO. 

R. F. mall I Active 
12 pUWOS& NEED. AND SCOIE (GIVE NARRATIVE DESCRIPTION OF ?ROJECT) 

CLCCD- UCCCC O W L  I I 
' 

NO. 6130 NO. - 1  - l iepcrtn 

W 740 SEnp.26 

F W O R I R J C  PROGRESS BUDGET Acnv1-n 7. BUDGET I- 

10. PERSON IN CHARGE (CONTRACmR'S STAFF) 1b STATUS (INCLUDING STARTING DATE) 

Ths sirrgle-celled animal, Parrpn#:lum aurelia, I s  used a8 a cowenlently large 
cell with which studlee of vasious M s  of radiatlan both genetic and 
ncm-geaetic can be =de. The pmposo is t o  investi@ia both the biological 
nature of the damage end the zmehnn.lgmt; by which It i s  kought  about and so t o  
contribute t o  tb aerst- of the bidlogical effects of M a t i o n .  It is  
hoped in this way t o  establieh a logical basie for modlQing these effects w h i l e  
at the aanm t&ne contributing infarmration of bersic biological importance. 

13. RELATED PROJECTS 

Cooperatian by exchange of information with IIldlazrt University and Argonae 
mat l o a  faborntory . 

14. ACCCMPLISlMERE LAST YBW 

7 

The daaan6tratlcm that lpdrogen paroxide is not responsible far an qpreciable 
par t  uf X-ray mutegenesis has been c q l e t e d  with add i t ioxd  azperimental and 
thearetical work, the latter by J. 2. Hearon of the Mathematics Panel. 

Purther studies have been made at ths behavior of cell  nuclei during rpelosls 
ard fertilization in pa;raJpeciwn. 
of the mcleust o w  genetic constitution cm i ts  behavlnr has besn peat ly  
strengthened. 
effects of X rays on bebaviar have been Intmpreted in  terms of it. 

'pb;e previous evidence far BLL autommus effect 

A pa;rtfal theorg of paclear behavim ham beon developed, asd the 

A aum..r of studies on radiation-Wced mutations In Pssamecirrm have been -de 
t o  lnczease the basic ~ a r m t l o n  about thsm adl to attenpt t o  mddfy their pro. 
ductian. Among others mey be p16ptlaned tfis f l n d l q  that fast neutrons a m  more 
effective than ]I reys in lnbrclrrg mutatioxm, the dbplraastratlon of a protective 
effect of merrcsptathanol  a d  c y ~ W i n e ,  and ths disoovcq tbt bydrcgea par- 
oxide decrea~ea tha amount of mutation when the paramafa a m  exposed t o  rela- 
tively Ugh ccmwxrtzet2ena either ImmdiateJy befare or bumedlately anerr X- 
FfiaBiation. 

It is planned t o  continue and e=& the work with m o d i f s l q  agent8 In an 
attqpt t o  f'urthsr elucidate the event8 taklng place in the nucleus during and 
ehortlJ aft= irradiation. The inmeeti@tiorns of ti3s behavior of cel l  nuclei 
during fertilization will be Corrtinusd, it I 8  hoped with infomation fran 
this and certain other studies t o  achievd abe t t e r  theory of nutation detection 
in this species. * 

NOTE: Piamacid iaformmtion 8bould k ret lo& on reverse aide of chis fom. 
CAUTION This document mum be clmadfied accordin6 to the informmeion conmined herein. 



! 

6. Almc:IEQm HzaBIms m ZEhR 

As pezt of the cmt inuu  program t o  achieve an undem- of tbe basis f o r  
t o  WUS by radiatioa, studies #ill be carried an w i t h  modifying agents 

a d  in other ways t o  study tbb events phce at the tim of irradiation. 
A t  the same tims ef'farts WU be nvsde to learn Inore of t& nature of tb bio- 
logical damrage, the uay b w h i c h  it V e s s e s  itself in tims, apd tl31b methods 
by V U &  this erpressian. can be charw3d. 

I t 3 4 b l l  



ESTlMAlED ESTIMATED ESTlMAT ED 
NEXT FY - 1957 LAST FY - 1955 THlS F Y  - 1956 

3-1- t2 000 5 52.000 17. NORMAL PROGRAM COSTS t 5*3O0O 
R & 0 SUICONTRACTS 

1. 
TYPE L W O F  SUB- 

2. 
3. 
4. 
5. 
6. 
7. 

TOTAL R & D SUBCONTRACTS 

LARGE AND/OR UNUSUAL COSTS; 
1. Damertlo Reo& Amroclater 
2. 
3. 
4. 
5. 

TOTAL UNUSUAL COSTS 

TOTAL PROGRAM COST 

10,000 

5 

10,000 

-~ 

18. DIRECT MANPOWER MAN-Y EARS MAN-Y FIRS MAN-Y EARS 
A. SCIENTISTS L ENGINEERS e a * 3.0 3 00 4. 0 
8. TECHNICIANS. a a e a .  * * * 

34 4.0 SUBTOTAL 3.0 
C. OTHER TECHNICAL, 

LOANEESI ?ARENT OROANlZATlON 
1, 
1. 
¶, 

$?2 
3-0 3 rQ 4.0 TOTAL DIRECT MANCOWER 

1). COMMENTS 



PROPOSAL AND AUTHORIZATION 
FOR-RESEARCH OR DEVELOPMENT 

Acc-189 

I The pmpose of 
1 

I 

project ir  to obtaip ftmlammt3.2 informatfon in genetics 
cytology and to study the effects of radiation aL cfiogeaetlc mecbanlaTn6 in 
organisms w h i c h  have shmt  generation times and lasge ce l l s .  

Oxygen consumption l a  s .rrmipi&~ rducsd in grasshopper embryos in vitro by 

above (publiohd). X-rcry ~ u 0 . d  chranoeaue A.a@mnts which axe Ilot inohdod 
in the nucleus a3'ter cell division do not undere the changes nQrrmally OCCUZT~% 
in ohrcrraowr w i t h i n  the nuclew (published). The ef'fwte of radlatlon which 
can be observed w i t h i n  the first few fiome a f t e r  treatment an all types of C e l l €  
thus far etadied 'bar radioblologlete have bean reviewed (ptibliehed). Ic>u dosage 
alpha radiation (1 secord lmadiatiaa with an average of 0.8 peP.tlcle/cd.l) re- 
vealed that lnhlbltion of mitosia w a s  related t o  the Pblseon distributlcm of 
~(-pa;rticles strildrrg propham c e l l s  (in press). x-radlakian cameta chrcmo- 
scmes of mid-mitotic phases t o  becajne wstlcl@', the appearance of the effect 
d e p a q  on dose of raaation axid mitotic p ~ e  at t ime of treatment (in gress) 

I X e s y  doses of 3500 r ard above ard in enhryos -- in vivo by doeee of 10,000 r and 

I 
~ 

I 

1 
1 

New rad loaufo~aphlc  and cytocheniod methoda are be- used t0 carrelate ra- 
dlatlan-ixduced rnitot lc inhibition in the grasshcpper with Syrrthssls of nuclear 
m a t e r i a l  of the c e l l .  In tb wasp Bakobracon, w h e r e  abeolnb d i S t ~ l O n  c&p 
be mads between radlatlan k w  by action upon ce l l  cytoplasm or  P U C ~ ~ U B ,  the 
mecb&sm of o e u  death (zn;zcbar and cytoplasnic) is I j e i n g  exaubed in detEtil. 
The effect  of anoxla on ths re,jolnOili.ty of h e t e m c b r m t i c  and euchromtic 
chrcmosane enda broken by radiatlan is being studied In Drosophfla. As a final 
exangde, a project is Underwq in Drosophila t c  determine the relations betwean 
ckrano~,aoe pairing in meiosis a d  the processes of recabina t ion  and aisjunct- 
ion of  logou us c~anoscfaes. 

I 

Mantian ohouid be made of the fact that the Drosophila group bas two post-  
doctoral Research Assoclates. 
acquainting these young g€UI.&lCi6tS with the problems in radiation genetics 
w h i c h  cazL4.ant the Atcmic Emrgy Cnmn-tnsios. 

!&Is axraqemnt has bee3 hi- successflrl h 

CAUTION Tbis docuwoc must k clsssified rcordlog (0 the indomsuoo coomined betrio. 
Page 2? 



High-speed c e n t r i w t i m  before X-irradiation reduces the p e r c m w  of broken 
p.adeecantia ChrOmDsolnes and cenf-,rif'ugat.icm during Irradiation increases the 
pccarrtage of broken cbramosomss (gublisbed). 
effect of nitrogen nerstasd resembles that of X rayS whether  done an Habrol;aacon 
spem (publishes) or differant stages of developing eggs ( i n  press) and both 
agents probably ac t  by Uocldng the spthesis of besoxyribonuc~eic acid, the 
substance which transmits hereditary infonsation Fran c e i l  t o  c e l l  (in press 
and in manuscript). 
olprgen-free atmosphere, is more striking QD. Babrobraccm eggs than on sperm 
(in press). - . 

The genetic thminaat lethal 

me reduced effect o f  r[ rays when administered in an 

One group of acccmsplishments af the Drosophila group centers a r o d  occasional 
sporrtaneous instabi l i ty  and radiation--wed brealrege in ring chrornosames. 
!l?hese studies have led t o  a reFPterpetation of the qualitative ccmpositian of 
radiaticn-induced lethal mutations and the inherent stability of chromrrsomes. 
The fact that fewer mutations are recovered in ring chanoemnes as compwed 
with normal rod-shaped chromosames suggests tbat some letbals are funned when 
a chrcmosane is broken and the ends r e J o b  
findings that the relative biological effectivensss of fast neukans aa campar- 
ed w i t h  X rays i. much smaller for mutatlaus than for recovered chrcrposoppe ab- 
Parmalitles. 
this s t ab i l i t y  is found t o  be irrevmsible. !Be instabi l i ty  is shown t o  be 
asaociated w i t h  hetmochranatin la the centramere region of the chcmnoscnne. 
Evidence suggests tbat the instabuitg is related t o  crossing over between 
s iater  chramosome s';rands. 
i n  normel meiosis has been demonatrated by using attached-x cbramos~es.  Ad- 
dit ional  etudies have deananstrated that the so-called "Inert" heterochranatlc 
regions of chramosames have areas with specific function w i t h  regasds t o  the 

%is i s  in agreement with the  

Spontaneo-uly, unstable ring chromosamss lnay becorns stable but 

!the martance of this sister strand crossing aver 

pairing and disjunctIan of partially homologous chramoscnaee. 

!Phe grasshopper axxi wasp studies are m e c t e d  t o  yield Information ant lethal 
action of radiation on gemtic material in the cel l ,  the differrantial effects 
of radiation on various parts of the cell, influence of gases on radiation- 
induced genetic changes, iPfluence of c e l l  uater content on response of c e l l  
t o  radiation, effect of radiation on synthesis of nuclear mater ia l ,  ths number 
of cytoplasmic part ic les  inactivated when the c e l l  is killed by lzradiatian of 
the cytaplarp11. 

The Drowphila research program is azpectod t o  field ipfollaation concerning 
t a p o r a r g  or  permaasat lnterrqptians in the continuity of cbranosanes arising 
as a result of radiation-induced breakage, breahge of chromos- bridges, and 
the parmally occurring process of crossing over. This Infomation will add t o  
tbe knowledge of chromosorm6 dugllcatian. Furthermore, chaages in the cont imit i  
of chromDsomes result in changes in the enviranment of cer ta in  genes. 
altered posit ion of the gene often leads t o  a change in its function. 
aJteTations w f f l  be studied in  mder t o  saln insight into the re la t ion  between 
gene f'unction and clp.cmosane continuity. J?'ina3,ly, the ccanposition of popula- 
t i o n s  of sex-linked recessive lethal mutations induced by radiations of differ- 
ent ion densities w i l l  continue t o  be intensively Investigated. 

This 
These 

Page 28' 
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116. AECIClfATED PROB'XJWS IlEQ! YEAR 

Ths grasshopper and wasp programs w i l l  involves chemical and physical analyses 
of structures in the c e l l  asd isolated fkau the c e l l  and -her analpis of 
factors lmolved in radiation-induced mitotic inhibition. Ikosophila g w t i c s  
w i l l  center wound studies on basic genetics and cytology as revealed by ra- 
diatian-induced c b r m s d  aberrations and ths induction of germtic alteratlans 
by different -8 of ionizing radiatiori' 

Page 29 

I I 3 U 8  I 



1 

E STlMAT E D ESTIMATED ESTIMATED 

LAST FY - 1955 THIS FY - 1956 NEXT FY - 1957 

$ 107,000 $ 107,000 NORMALPROGRAMCOSTS f 107,0oO 

L.m-, I I - ,I-- 

f 107,0oO $ 107,000 $ 107,000 
NORMALPROGRAMCOSTS 
R a D SUBCONTRACTS: 

1. 
2. 
3. 
4. 
5. 

~ y p ~  &~w OF SUBCONTRACTOR 

6. 
7. 

TOTAL R6DSUBCONTRACTS 

20900 
LARGE AND/OR UNUSUAL COSTS 

2. 
3. 
4. 
5. 

1. Doaabrtic Rosearch Aaeoolatee 20 poo 

TOTAL UNUSUAL COSTS $ 20,000 t 20,OOo f m*OOo 

TOTAL PROGRAM COST 

18. DIRECT MANPOWER MAN-Y EARS MAN-Y EARS MAN-YEARS 

A. SCIENTISTS 6 ENGINEERS m * * * * 8.0 8.0 8.0 

. -- , .  B. TECHNICIANS. . . . . * * -. 8.0 8.0 8.0 
SUBTOTAL 

C. OTHER TECHNICAL, 
LOANEES: PARENT ORGANIZATION 

?. 

3. 
2. O R I m  1.0 1.0 

TOTAL DIRECT MANPOWER 9.0 9.0 8.0 

19. COMMENTS 



AEC- 189 
PROPOSAL AND AUTHORIZATION 
FOR RESEARCH OR DEVELOPMENT 

L PROlECT TITLE 
Genetic and Developmental Effects of Radiation on Mice 

4. rlORKlNG LOCATION L CONTMClQR - LABORATORY 

CUCCD- UCICC O W L  Oak Rldge, T R M m S 8 m O  

2 DATE 

% CONTRACT NO. 
W7405-Eno26 

This is an expansion of the proposal and authorization already submitted under 
th i s  project t i t l e .  

The major problems under investigation, or t o  be investigated, are: 
effect of low doses of radiat ion on mutation rate ,  (2) the effect  of repeated 
or chronic exposures on mutation rate, (3) the measurement of o v e r 4  genetic 
d-ge i n  populations, (4) mutation r a t e  i n  females, and ( 5 )  the effect  of 
environmental agents, f o r  example, protective chemicals, on radiation-induced 
mutation rate. 

(1) the 

The purpose of the program expansion is  to speed up this work. 

d BUDGET ACTIVITY 
NO. 613C 

The need fo r  th is  study is reflected &y the recommsndations of the National 
Committee on Radiation Protection i n  the National Bureau of Standard6 
book 59, which states: "As applications of atomic energy expaad and the number 
of exposed Individuals increases, genetic effects w i l l  become more important." 
Rapid advance i n  the development of industrial  power reactors Indicates that 
there w i l l  be a tremendous expansion i n  the number of reactors and, therefore, 
i n  the number of operating personnel exposed to low levels of radiation. 
This, a d  other developments of atomic energy, emphssize the seriou~ness of 
the potential  genetic problems that may be encountered unless present very 
meager information on the extent of the genetic damage to be expected from 
low levels of radiation is supplemented by new data. Commissioner Straws,  
on a recent visit to  Oak Ridge Eatlonal Iaborahry, emphasized the qeriousness 
and urgency of this problem and indicated tha t  f inancial  support for expansion 
of this project could be obtained. 

The urgency of obtaining information on the genetic effects  of low levels of 
radiation is apparent from the data already obtained, i n  this project, on 
mutation rates in mice exposed to higher levels of radiation. These data 
indicate that  the genetic hazard of radiation f a  man may be considerably 
higher than had been predicted from earlier studies on fruit flies. The 
success of the experimental methods developed and used i n  the mouse mutation 
studies already completed provides good assurance that expansion of the 
program would result i n  a significant advance i n  knouldge i n  a relat ively 
short  time. 

Hand- 

7. aUDGET ITEM 
NO. 

8. SECURlTY CLASS 9. METHOD OF REPORTING ?ROGRESS 

The doses used i n  the present mutation r a t e  studies are 1,000 r, boo r8 and 
300 r. 
length of time, a 150-r dose would require approximately twice the f a c i l i t i e s  
e t  were devoted to the 300-r experiment. Similarly, a 75- do- experimerIb 
would, on the same basis, require four times the 300-1; f ac i l i t i e s .  

It should be emphasized that with the experimental. methods worked out i n  tlzlis 
project, the mutation r a t e  data be obtained m r e  rapidly with an expanded 
program. 

It is estimated that to obtain equally re l iable  data, i n  the same 

.- 

A t  the leve l  a t  which the project is operating, the length of a 

10. PERSON IN CHARGE (CONTRACTOR'S STAFF) 
Wflliam L. Russell 

1L STATUS (INCLUDING S l A R l l N G  DATE) 



generation i n  the muse is  not the limiting factor. 
f o r  determining mutation ra tes  is SQ eff ic ient  i n  th i s  respect that  the 
rapidity w i t h  which resu l t s  can be obtained is roughly proportional to  the 
size  of the fac i l i ty .  

It i s  believed that  EL&J;les of the genetic effects of repeated or chronic 
exposures to total accllulrilated doses of 150 r and 75 r will make poasible a 
r ea l i s t i c  evaluation of this po-c.;iuially serious problem. 
accomplish th i s  resu l t  the project should be expanded to approximately twice 
i ts  current level. 
scient i f ic  man-years, plus an appropriate number of animal attendants and 
laboratory helpers, 
be approximately doubled. 
Mouse Genetics research must also be approximately doubled. 

The present mouse farm with its associated laboratories and offices is 
located on the f i r s t  floor of E 1 5 l C - r ~  3210 in the ORNL Biology Area of the 
P-12 plant, It is planned t o  duplicate the first  floor f a c i l i t i e s  on the 
secolld floor, which is now vacant and completely stripped of i t 6  former 
process equipment, 
The special  stocks of mice developed fo r  the mutation studies are already 
available in such quanti* for  the existing project that multiplication fo r  
the new work would cause no delay, These factors, together w i t h  the proved 
value of the experimental method, the  freedom from diseases, a d  the vigorous 
reproductive behavior of the present muse colony, indicate tha t  a rapid 
response can be made to the urgent request for  m r e  information on the serious 
problem of genetic dangers of radiation to  human populations. 

In fact ,  the method used 

In order to 

This w i l l  require the addition of approxh te ly  eleven 

The present number of mice in the muse f a r m  must 
This means that the physical f a c i l i t i e s  for  

r 

I 

Thus, the physical f a c i l i t i e s  can be provided rapidly. 

I Same as for regular Proposal and Authorization sheets. 

U. ACCOMPLISHMENTS LAST YEAR 

This is B new expansion of an existing project, the accomplishments of which 
have been described on the regular Proposal a d  Authorization sheets. 

_ _  - ~- -~ 

15. EXPECTED RESULTS !l'HZS YEAR 

It is expected that the physical f a c i l i t i e s  w i l l  be completed, that  the mouse 
population vill have been expanded and that the experimental a n b d s  w i l l  be 
undergoing exposure to chronic radiation o r  repeated low doses of radiation. 

__ _ _  ~ ~ 

16, ANTICIPATED PRLBLEPS NEXT YEAR 

Continuation of the project through this year should yield a pre-nery 
appraisal of the genetic effects of exposure to low doses oincdiation, 
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AEC-189 (Eack Pago R o v i s d  1-55) 
I 

E ST IMAT E D ESTIMATED ESTIMATED 
NEXT FY - 1957 LAST FY - 1955 THIS FY - 1956 

5 284,000 17. NORMAL PROGRAM COSTS 
R 8, D SUBCONTRACTS: 

1. 
2. 
3. 
4. 
5" 
6. 
7. 

TYPE 8 NA ME OF SUBC ONTRACTOR 

TOTAL R L D SUBCONTRACTS f 

LARGE AND/OR UNUSUAL COSTS: 

1. Foreign Research Associates 
2. Domestic Research Associates 
3. 
4. 
5. 10;m 

TOTAL UNUSUAL COSTS f 10,Ooo 

TOTAL PROGRAM COST s 294.003 

f ~2.000 

5 5 

1;000 
10,OOO 10,m 

18. DIRECT MANPOWER MAN-Y EARS 
A. SCIENTISTS & ENGINEERS . . . , . . . . , 12.8 

SUB TOTAL 12.8 
.~ 6. TECHNICIANS. * . . . s 9 . .  . * 

C. OTHER TECHNICAL, 
LOANEES: PARENT ORGANIZATION 

1. Foreign Research 
2. Associates 
3. 

MAN-Y EARS 

17 00 
MAN-YEARS 

22 00 

17.0 

_ .  

1;0 

22 00 

1.0 

TOTAL DIRECT MANPOWER 12,8 - - 
19. COMMENTS 

I I 3 4 6 8 5  



AEC-189 

la PERSON IN CHARGE (CONTRACTOR'S STAFF) 
Waldo E. Cohn 

PROPOSAL AND AUTHORIZATION 
FOR RESEARCH OR DEVELOPMENT 

1L STATUS (INCLUDING STARIlNG DATE) - 
Act ive  

Z DATE 
March 15, 1955 

1. PROJECT TITLE 
Biozhemistryr lhcleoproteins, Enzymes PolysacchaFides 

5. CONTRACT NO. L CONTRACTOR - LABORATORY I 4. .ORKING LOCATION 

A. Since nucleic acids are intimately connected with mpeduct ion aad groKth, 
processes which are known t o  be radiosensitive,information regarding the effect  
of radiation upon their constitution and enzymology is desirable. This must be 
based on an adequate knowledge of normal composition, structure and function, 
New methods, dewloped i n  this laboratory, have revolutionized certain con- 
cepts of nucleic acid structure and have also led t o  the discoverg, i n  l i v i n g  
tissue, of MW new nucleotides which are re la ted  structurally to t b  rucleic 
acids and functionally to the class of substames known as co-enz'yms, 
i t  has become possible to tbink of nuclei.3 zcids both as st ructurs l  o r  templab 
uni t s  ard as sources of the co-enzymes soncmrmd with me+Yabolic processes. 
T h e  mode of participation i n  eitner direc+;fon remains unknown and is the 
general object of research i n  th is  fie2d. 

With increasing evidencs of inhomogeneity among the cel lular  nucleic acidsj 
attention has been turned t o  the viruses and bacteriophages, which contain 
nucleic acids and which have the advantages of biological sharacterization, 
demonstrable function and a far greater degree of chemical homogemity than 
the t issue nucleic acids. 
serves as a model f o r  studies on the general biological function af nucleic 
acid and protein and affords an opportunity physically t o  separate these 
materials and the i r  functions. Bacteriophage thus offers a simpler approach 
t o  the stuctp of the precursors and emym systems involved i n  nucleic acid 
synthesis and t o  the  elucidation of the action of nucleic acids. 
are presumably basic t o  the ro le  of nucleic acids i n  multicellular organism. 

Be Some biochemical results of radiation are probably eloerted through an effect 

Thus 

The process of bacteriophage infection of bacteria 

These factors 

upon enzymes. 
degree of combination with substrates or inhibitors. 
formation and the relationship of this t o  radiation sensitivity i s  being 
studied u t i l i z ing  advanced techniques developed i n  this laboratory which have 
made possible a mw as roach  to this prob'lem 
enzpe can &drolyze the carbon-carbon bond,'prising f r o m  this study, offers a 
new approach t o  the  study of the energetics and specificities involved. 

The experience and technique developed i n  working with the g lycoq l  peptides 
makes possible an approach to an effective s t u w  of the large and little under- 
stood class of biologically important substances known as mucopo~saccharides, 
of which heparin is an erample, which are implicated i n  radiation damage. Us- 
ing the aynthetieenzylaic a d  chromatographic techniques available i n  tbis 
laboratozy, an investigation of the biochemistry of this class o f  materials, 
beginning with a survey of microbiological sources of pertinent enzyms, is 
under way. 

The synthesis and p ~ l i m i n a r y  screening of substances related to the f e w  known 

The sensitivity af an  enzyme depends t o  some extent on i+ve 
Enzyme-substrate complex 

The discoverg that a proteolytic 

, I 
NOTE: F i n s a c i d  infaamdon s b o q  be act fonh on revetse s ide of this form 
CAUlYON 'Ibis document must be dasa i f i ed  accordin# to tk information m n u i n c d  berein. 
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2. PWPQSE, NEED, AND SCOPE Continued 

radiation protecting compounds has made available so- compounds having en- 
hamed protective powers. 
defined e- systemsp t o  elucidate modes of action and advance our krmfbdge 
of radiation action and pmtection, is  planned. 

The study of the influence of these upon well- 

A. T b  Synthesis and teetlng of organic substances related t0 those having radia- 
t ion protection act ivi ty  i s  a collaborative project between tbe Biochemistry 
and Radiation Protection groups, 
contime. 
continue. 

It is anticipated that this act ivi ty  w i l l  
Consultation between Biochemistry ani Enzymology groups W i l l  

The Hydrolysis of Carbon-Carbon Bonds by a(-chymotrgpsin (DobrSy); The Pro- 
tective Effect of a Series of p-mercaptoet&lamine Derivatives (Doherty and 
Burnett); Identification of the Purine Nucleotides 
3 -Phosphoribosides , Respectively (Km and Cohn) ; Ribose Phosphates 8 Produc- 
tion, Ion-Exchange Separation and Characterization (K-, Dohew and Cohn); 
The Wnkage of Glucose i n  Coliphage Nmleic Acids (Volkin). 

and 9 as the 21- aM 

is. EXPECTED RESULTS THIS YEAB 

b o  Tbs nucleic acid moiety of bacteriophages will be further studied v l t h  mspect 
t o  nucleotide sequences, t he  metabolic pathways of synthesis and degmdation 
during infection, and the  extent of controlled damage to parental nucleic acid 
as a ihnction of i t s  e f fec t  on specific biochemical properties of the infected 
cel l .  The protein part, which can be isolated, I s  t o  be examined wlth respect 
t o  i t s  general biochemical effect on host cells and the relationship of these 
t o  tho Infective process. 

B. The pmdicted finding, that a carbon-carbon bond can be hydrolytically cleaved 
by the proteolytic elllrayme <(-cfiymotrypsin, w i l l  be exploited i n  two dlzwctions, 
v l t h  variations i n  substrate t o  establish the relationship of the phenomenon 
t o  bond strength and with different proteolytic enzymes (e.goO trppsin) t o  
establiah i ts  degme of uxdrersality. T b  synthetic protective agents w i l l  be 
tested I n  more closely definsd qsteas  as an a p p m a e  t o  establishing modes of 
action a t  the biochemical level, The preliminary f i q n g s  on the degradation 
of heparin are expected t o  lead to  the separation of crude snsyme systems and 
tbe establishment of intermediates, 

6: -AkCIF'AE;D PR- NEXT TEAR 

A. Att- work Will be based on the results obtained thia year, towards the goals 
of elucidating the intermlationship of nucleic acid and protein i n  affecting 
inheritance and growth and of establishing correlations between chemical p r o p  
erties of nucleic acids and t h e i r  biological effectiveness. 
b u h d $ e  of the relationbetween the chemistry and the biology of these sub- 
stances, interpretable and meaningful radiation studies may be devised. 

With some 

-_ 



E. TbB widening appredation ob the rebtiomhip betwen engp38 and their sub- 
strater should lead t o  a better understanding of biological catrlyrrlr and to 
its possible role in radiation denage. 
tectora i n  biochemical eystens clbauld lead to a better under8tarnling of pro- 
tection laecbaaislas anl the &bcoV~ry of the 8y8bM affected @ radiation, 
ertrbllabmnt of e-6 and Inhrabdiatebl in the biosyntheris &nd degradation 
of heparln and o t b r  nucopolyrecchorider 8boald lead t o  a definition of the 

Tbe participation of radiation pro- 

T b  

W i C i p t i O n  O f  thirr C h S 8  O f  COnllhr 8 U b 8 h - S  i n  rodi.tiOn C-8.’ 

i 
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EC-W ( B r k  Pogo Rcrisod 1-55) 

ESTIMATED ESTIMATED ESTIMATED 
THIS F Y  - 1956 NEXT F Y  - 1957 LAST FY - 1955 

r. NORMAL PROGRAM COSTS 
R a D SUBCONTRACTS 

1. 
2. 
3. 
4. 
5. 
6. 
7. 

TYPE 6 NAMF .o F SUBCONTRACT OR 

TOTAL R&DSUBCONTRACTS 

LARGE AND/OR UNUSUAL COSTS 
1. 
2. 
3. 
4. 
5. Foreign Reeearch Aeeociatee 

TOTAL UNUSUAL COSTS 

TOTAL PROGRAM COST 

147,000 147,000 s 147,000 

5 t 5 

MAN- E RS 
$0 6 18. DIRECT MANPOWER 

A. SCIENTISTS a ENGINEERS . . . . . . . . 
1 -  8. TECHNICIANS.. . . . . 0 . .  a .  * 

'9.0 SUBTOTAL 

MAN-Y EARS 
9.0 

. I.. 
9.0 

MAN-Y EARS 
9.0 

9.0 
C. OTHER TECHNICAL, 

LOANEES: PARENT ORGANIZATION 
1.0 1.0 1- Fumlgn Reesarch Aaeoclater 

2. 
3. e 

TOTAL DIRECT MANPOWER 9.0 10.0 10.0 

19. COMMENTS 
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PROPOSAL AND AUTHORIUTION 
PDR RESEARCH OR DEVELOPMENT 

L PROJECT n n E  
Mathematics and Camwtation - Biolons 

4. .ORKING LOCATION 5 CONTRACfOR - LABORAfORY 
C L C C D -  UCICC ORNL Oat RIdqc, Tenneman 

t DATE 
ch 15, 1955 

5. CONTRACT NO. 
W74OSEnp26 

NO. 6170 NO. I u  nclassified I S emiann u l  Reports 
1L ? E W N  IN CHARGE (CONTRACTOR% STAFF) I 11 STATUS ( I N C L U m G  STARTING DATE) 

A. S. Householder I In Drogress suce J-. 1949 
12. ?URPOS& NEE& AND SCOIE (GIVE NARRATIVE DESCRIPnON OF ?ROJECT) 

To provide mathematical and strtlstical consultation and b a t a t 5 - i  aid 
for biological aad medical research workers. 
semes to cast current biological theory Into mathematical models capable 
of quantitative evalustion. 
of useful information at minimum cost of time and effort, and evaluates 
experimental results. 

biological program. 

Mathematical consultation 

Statistical consultation aids in the design 

To engage i n  basic research in statistics and 
. mathematical biology relevant to typical and current problems in the general 

- - - ._ ___I - - - _._ - - - - 

13. ReLATED PRO- 

This work frequently merges with Mathematics and Computation for Health 
Physics and fo r  Physical and Chemical Research, Inasmuch as the techniques 
are often identical. 

-----. - 

The overall level of consultations and computations did not change although 
there was a notable increase in requests from physical and chemical groups 
for  assistance in curve-fitting and parameter-estimation problems. 
of design and analysis of radiobiological experiments continued to provide 
the bulk of the work. 
of the diffusion-reaction problem for intact cells which allows the cowentra- 
tion of hydrogen peroxide to be predicted under various conditions including 
irradiation. 
of hydrogen peroxide in mutagenesis in paramtcium rurella. 

Problems 

Work in mathematical biology included an anaJ.ysis 

This analysis was employed i n  an extensive study of the role 

--_ - - - - 
15. EXPECTED RESULTS THIS YEAR 

Final data Avrm the Gmenhouee experlxaent vill be collected and put on punched 
cards this year. 
considerably to the normal work load. Extensive research on approximate 
solutions of the general diffusion-reaction problem wil l  be carried out and 
such solutions checked against exact solutions obtained from the Oracle. 
This work is based on the importance of the ditfslon-reaction problem i n  the 
so-called "oxygen effect" in radiation damage. 
of the mathematical basis of current methods of computing, from isotopic 
tagging data, the mean survival time i n  a cell population. 

It is expected that the analysis of these data w i l l  add 

An examination will be made 

16. AlVl!ICIPATED F'ROBLEIS NEXT YEAR 
/- 

Dependent upon overall Biology p r o m  and upon the precise nature of the 
results stated in.the above mentioned project. 

I 

- . I  CAUTIONS I b i s  docunac  mum be c1aa.ificd accodinr (0 the information conmined barrio 
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$40.000 $40.000 $40.000 

ESTIMATED ESTIMATED E S f l  MAT ED 
THIS FY - 1956 NEXT FY - 1957 LAST FY - 1955 

'. NORMAL PROGRAM COSTS 
R & D SUBCONTRACTS: 

1. 
2. 

5 

3. 
4. 
5. 
6. 
7. 

TOTAL R&DSU6CONTRACTS 

LARGE AND/OR UNUSUAL COSTS: 
1. 
2. 
3. 
4. 
5. 

TOTAL UNUSUAL COSTS 

TOTAL PROGRAM COST 

t 5 

$ 40,000 

1 I 18. &ECT MANPOWER MAN-Y EARS MAN-Y EARS MAN-Y E A R S  

A. SCIENTISTS & ENGINEERS . . rn - .  2.0 2.0 2.0 
6. TECHNICIANS. . . * n .I .1 

SUBTOTAL 2.1 2.1 2.1 1 

C. OTHER TECHNICAL, 
L ~ A N E  ES: PARENT ORGANIZATION 

1. 
2. 
3. 

TOTAL DIRECT MANPOWER 2.1 2.1 2.1 

19. COMMENTS 

I I 3 4 b 9 1  



AEC- 199 

Nom Finmncid information should be set fonh on revalse side of this  bm. 
CAUTION Thi8 document must be clsssifie~ccordln# to the inkrmmuon conmined b e d &  

PROPOSAL AND AUTHORIZATION 
FOR RESEARCH OR DEVELOPMENT 

I 

Z DATE I L PROJECT TlTLE 

4. 'IORKINC LOCATION L CONTRACTOR - LABORATORY 5. CONTRACT NO. 

A, To determine the long term pathologic changes, such as cancer induction, 
cataract development, and other diseases, resulting from acute ar 
chronic exposure t o  ionizing ractiations and t o  learn the mechanisms of 
these effects. 

B. To e q l o r e  the causes of massive irradiation death, with a view toward 
developing means of protection. 

C. To investigate differences i n  the biological effectiveness of the various 
types of ionizing radiations, such as  neutrons and gamma rays. 

D. To study the incorparation of radioactive substances i n t o  the b o a  and 
the detrimental results thereof. 

13. =TED PROJECTS 
\ 

Cooperation with the IJa 3, Navy, Task Force 3 (Wperation Greenhousef1), the 
U, S. A i r  Force (ANP Project), and other sections of the  Biologg Division. 

Ilk. ACCOkPLISHMEZJTS LAST YEAR 
~ 

..' - 
Publications: Some Late Effects in Mice af Ionizing Radiation from an 
Experimental Nuclear &tonation; The Morphogenesis of Pituitary Tumors 
Induced by Radiothyroidectomy in the Mouse and the Effects of their 
Transplantation on the  Pit idtary Body of the  Host; Pbyeiologic and 
Histochemical Changes i n  Connective Tissue of Rat Induced T o t a l  Body 
Irradiation; Iate Effects of Thermal Neutron Irradiation i n  Mce; 
kukemogenesis by Ionizing Irradiation; A R.ansmissiblo Disease of Mice 
Characterized by Anemia, leukopenia, Splenomegaly, and melosclerosis; 
Platelet  Life Spm as  Measured by Trancfusion of Isotopically Labeled 
Platelets in to  mts; Spontaneous and Radirtir n Induced Adenomas of the 
Adenomophysis i n  Mice; Occular Changes i n  Small Animals Induced' by 
Whole-Body Ionizing Irradiation; Radiation Hemorrhage and Spleen Hmogenates; 
Uptake of radioactive Sulphate by Dements of the Blood and the Bone Narrow 
of Bats. 

Other recently caupleted work i n  some major areas of research wi l l  be 
presented i n  April before the Federated Societies and i n  HaJr 
Radiation Research Society. 

before the  



AEC-189 

1s. mECTED RESUIJ'S THIS PEAR 

Conclusion o f t h e  investigation of the long-term effects of a t d c  bomb 
i r radiat ion in  mice ("operation Greenhouse") 

Further elucidation of sane of the meclanisms of the induction of leukemia 
and other neoplasms by irradiation. 

Adational information about the effect  of i r radiat ion on the aging processo 
Further knowledge of the pathogenesis of radiation-induced permeability of 
blood vessels and connective tissue, 

I 
ELucidation of some aspects of the effects  of ionizing radiations on 
megakaryocytes and blood platelets,  

16. ANTICIPATED PRoBtEMs NEXT YEAR 

Analysis o f  the induction of cataract, leukemia (various types including 
weloid),  and other neoplasms by acute and chronic f a s t  neutron 
i r radiat ion i n  mice, and the relative biological effectiveness of fast 
neutrons fo r  these parameters. 

Pathogenesis of radiation=in&ced cataract, leukemia, and tumors, and the 
factors which enhance, retard, or prevent the induction of these diseases. 
Continuation af studies of the behavior of hemopoietic ce l l s  a f t e r  irradiation. 
Investigation of fundamental differences between the effects of neutron and 
gamma irradiation i n  mammals, considering all v i t a l  organs, i n  par t  t o  guide 
the development of the AW Project. 

Studies of the al tered ptgvdolcgy of the endocrine glands and connective 
tissue result ing f r o m  irradiation; the possible relation of these changes 
t o  the aging process. 

I f 3 4 b 9 3  



ESTIMATED ESTIMATED ESTIMATED 
THIS FY - 1956 NEXT FY - 1957 LAST FY - 1955 

17. NORMAL PROGRAM COSTS 
R 6 0 SUBCONTRACTS: 

1. 
2. 
3. 
4. 
5. 
6. 
7. 

TYPF L NAMF OF SUBCONTRA- 

TOTAL R L D SUBCONTRACTS 

LARGE AND/OR UNUSUAL COSTS: 
?. 
2 
3. 
4. Foreign Reeearch Aeeoclatee 
5. Domestic Reeearch Aeeociatea 

TOTAL UNUSUAL COSTS 

TOTAL PROGRAM COST 

f 

f 205,000 

195,000 f 

f 

$ .206,000 

18. DIRECT MANPOWER MAN-Y EARS MAN-Y EARS MAN-Y EARS 

A. SCIENTISTS (L ENGINEERS ......... 6.8 'I -0 7 a 0  
8. TECHNICIANS.. ................ -. 

C. OTHER TECHNICAL, 
SUBTOTAL 6.8- 7.0 7.0 

LOANE ES: PARENT ORGANIZATION 
1. 
2. 
3. Foreign Research Associates l e 0  1.0 

TOTAL DIRECT MANPOWER 6.8 8.0 8.0 

~- 

1% COMMENTS 
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PROPOSAL AND AUTHORIZATION 
FOR RESEARCH OR DEVELOPMENT 

AEC- 109 

12. PURPOSE, NEED, AND SCOPE (GIVE NARRATIVE DESCRI?TION OF PROJECT) 

NOTE: Firuncial infaamion abodd be aer torch w revaac aide of tbia lorn i 

CAUTION mi8 document m a t  be c h d f i c d  accordin8 m tk indomaciain conmined krin. 

Page 43 \ 
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h "active" ans-earban fragmant produced during succinate decarbaagllatiaL 

L5 

CmtiAtim oi work in the field ai (1) s ~ l f h y d = I - c ~ e n ~ p ~  in d e - w h t i o  
reactions, (2) me-carbon transfer mechanlsIm3 involving "8ctlPC" ik.agdmtr, 
Rnd (3) studies on flavoprotein enzyme ntchaniwne involving uee of enzyme- 
substrate camplexes. 

Page W 

, 
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1- 



ESTIMATED ESTIMATED ESTIMATED 

THIS FY - 1956 NEXT FY - 1957 LAST FY - 1955 

17. NORMAL PROGRAM COSTS 
R 6 D SUBCONTRACTS: 

TYPEaNAMEOFSUBCOWTRACTO R 

s 93, OOO 

1. 
2. 
3. 
4. 
5. 
6. 
7. 

TOTAL R6DSUBCONTRACTS 

LARGE AND/OR UNUSUAL COSTS 
1. 
2. 
3. 
4. 
5. 

TOTAL UNUSUAL COSTS 

TOTAL PROGRAMCOST 

f 

f s 

f 97.ooo t 93, 000 f 93,000 

M A K Y  EARS MAN-Y EARS MAN-Y EARS 18. DIRECT MANPOWER 
A. SCIENTISTS a ENGINEERS . . . . . m 

B. TECHNICIANS.. . . . . . . . . . . . . . . . 
C. OTHER TECHNICAL, 

5.0 5.0. 5.0 _- 
SUBTOTAL 5.0 5 .O 5.0 

.@ --- 

LOANEES PARENT ORGANIZATION 
1. 

0.7 0.5 

TOTAL DIRECT MANPOWER 5 a 7  5.5  5 -0  

19. COMMENTS 

I 1 3 4 6 9 1  



L PROJECT TITLE 
Plant Blochem3etm 

L CONTRACTOR - LABORATORY 
CLCCD- UCdCC O W L  oak Ridge, TenneS8M 

4. 'IORKING LOCATION 

- - - - . . . - - - - - - - __  - . - -. 
NO. 6UO NO. I &-cheaified I Bimonthly end Sed-Axmud Reports 

10. PERSON IN CHARGE (U)N'TRACIDR'S STAFF) I 11. STATUS (INCLUDING STARTING DATE) 

2 DATE 
March 15, 1955 

5. CONTRACT NO. 
W7405-Eno26 

19. E. Toltert  I Active, December 1952 
12 PURPOSE. NEED. AND SCOPE (GIVE NARRATIVE DESCRIPTION OF PROJECT) 

This project deals vtth the biochemistry of p h n t  metabolism and the effects  
of radiation on piant develapooent. 
t o  both p l m t s  and mimale aro Involved in growth and radiatlan reXl8Itlrity 
and BOBB of t h e e  problams are convemlently etudied with plR3ltB. rJazlpal 
processes of growth, metabolfm spd photoeynthesle are being studled by 
t racer  techniques combined with chromatography and resplratnry mbamremente. 
The effect  of ultraviolet  l igh t  and Icmlefng radiation upan these living 
proceeees of , p a t h  are being investigated.by biochemical procebtp.es. 
Particular emphagis 1. placed upon changes i n  enzyme act ivi ty  within the c e l l  
after frradlstion. Thsm changes are reflected in the mstabollc products 
and their u t l l l za t fan  In the cell .  Caneequently, procedures ewe being 
developed for chramatogmplaic analysis and isolation of mmll eummte of 
naturally occtaTing mbtabollc canpounds labeled with radloactlvs carbon or 
phosphorue. After frolation, the identification end biological f'mction CU 
t h e e  ccmrpouplde, as well aa t b  enzymes catalyzing t h e i r  ut l l leat ion,  a m  
being eought. 

Certain biochemical principles coxmlcm 

13. REIATmPRoJEc!cs 

Chromstographic analyses of err- eamplea of mise nave indicated that a great 
n-er d ccmpauPlds canbe  detected and separated from the urine by t h e e  
method$. DetailcS idan.i;lficatlcm of these colnpound~ w o u l d  be a lasjarr problem 
far a phyelological group. A~alyeie of urine from irrsdlated mice has not 
reveaied any product which coareietently changed aa a remlt of the lrradlation. 

140 ACC- LAST PEaR 

Ieolsted dptymes are thawelves not pmtlcvlar ly  radlatlapD re.n6ltlre0 
Biological ef fec ts  crf x-adlatian may be dtm t o  damage of the chrauo8om and 
the mechantem by which they cantrol the fmmtioP? of eGzypbs. Control 
exper-te a LL aystan to test the effect  & radiation an eazyae forxmticm 

or the photoegntb8lr ~ o e 8 .  Whsn placed In the light they have been Y s 
haa been porfarxwd. -tu grown in t o t a l  darknees e x h t  without c 

t +. 

t o  aCqU9- 8 p l o d  ob QT tVO days the 8biU- t o  photosynthesize. \ 
During tbir tias there f 
eynthesle of ai the for catalyzing photoeynthsslr. The b10~hemi81 
of t h i s  greening proceer is of value t o  basic agricultural  r8808,rCh by 
i t s e l f .  Beside8 there experiments an the greening procerr, tbs effect  of 
i&zing and ult raviolet  radiation cn the photosyntheeir process in green 

B greening proceee and ths adaptatim or 

. 
--- 



ACC- LIST PEAR ccmtinued 

plants has been investigated. 
actinomter haa been developed far the me8surmnts or ultraviolet light 
intensities used in biological radiation. 
is severely inhibited by high 1sveI.m af both types of radiatim and the cause 
of the destruction is being investigated. 

A rapid and convenient manometric ultraviolet 

Photsayntheais in the green plant 

Analyses of orgenfe phosphate estare, aeveral specific e n z y m e  fn plant 
tieeues, and the eiiect of inhibitare on plant respiratim and photosynthesis 
have cautinusd. Vsriatiana in these enbstances and proceasee have been 
noted m e r  radiat1a.t tmatmant, but interpretation of the results depend 
on better identiiicatian of their normal functions. 

Publicatiam lieted in prese frau FY34 were published in E55 and further 
work on ths biochemistry of cell free pmtoplasm ha8 contixxued. 
paperr have been given on s.psraticm af organic phoephate esters in plents; 
biochemical chaages during greenlag of dark grown plante; formic a c i d  
metabolism in plants; phoephte transport in plants; and effect of carbon 
monoxide on photosyntfassie and phoephste esters in plants. 

In Fp55 

15. ~ ~ I E S U l T S T B I S l E A R  

In F P 9  the gsoup w i l l  cuntinua its investigation of basic plant biochemistry 
and the cbangse in the pYocereubs brought about by radiatian. 
that the firet phasee of the work of the effect of ionizing and ultraviolet 
radiation am photosynthesis, phosphate metabolism, and excrstiapl of campounds 
by norm81 m e n  chlurella cella w i l l  be completed and published. The 
teste w i l l  be repeated on plants grown in tcrtal darkness which wIU be 
irradiated during their greenlag period when placed in the Ught. A 
ccmrpsrlson will tbsn be possible of the radiaticm sensitivity of the 

on the samb process during ltr fornution. 
P32 and chronatography w i l l  coatinus t o  be the major research tool8 in these 
investigations. 

With the me of large algae ce l l s ,  biochemical changes after phyeical injury 
and again are to be explored. Data collected from the unicellular system 
should eventually be appliceib& to the more complex organizatica in animals .  

eaters In plant6 will cantinus w i t h  empha~i~ on the orme which rhaw the 
greatest phyeiological vsriatim. 
the plant during normal and inhibited photosynthesis is being imetfgstd  
to elucidate ocum of the myeterier in the caversion of 1i;ht energy to 

It is anticipated 

photosynthesis proceee in a mature green leaf with the effect of rapition 
The me of radioactive C and 

UPeOtI@iool 001 th0 i d a t i t s  Of 6- Of the -OM phaphate 

Variatiam in the phosphate OOtere in 

Page 47 



zzmx!En m m s  Tgcs mu? ctmtinaed 

biochemicel energy. 
d i f f i c u l t ,  impartaat and UIlBolVsd. 

This l a t t e r  process occufiing oxiL~ i n  plaste remaim 

16. ~ I C I P ~  mmms ram YEAR 

Studies an plant biochemistrg w i l l  continue. Thc preeent type of 
invetstigertiane an tbs in vivo rystemn by graes an€dysis with radioactive 
t racers  of a l l  the canrrtftuentr of the whole ce l l s  should have Fogreseed 
EO that inveetigation ca particular enzymes apd processes mery be in progress. 
Thus there &auld be e trend in the group to#ard rn~re work with tba teolsted 
enzyme systems involved in  the plrgsiological changes =der fnvemtlgatian. 
On the other hand, our research an the effect of i r radiat ion and cm the 
aging or growthproceeeee will probably caastfnue t o  develop pro*cts 
concerned with chaqpe in overall mst8boliC pattern. These two diversift- 
catione two ccarpatible in the long term objectives cancemd with effect  of 
redietiat an biological l i f e .  



ESTIMATED ESTIMATED ESTIMATED 
THIS FY - 1956 LAST FY - 1955 NEXT FY - 1957 

7. NORMAL PROGRAM COSTS 
R & D SUBCONTRACTS: 

1. 
2. 
3. 
4. 
S. 
6. 
7. 

YP R OR 

TOTAL R 6 D SUBCONTRACTS 

LARGE AND/OR UNUSUAL COSTS: 
1. 
2. 
3. 
4. 
5,Domestic Research Aeebciatee 

TOTAL UNUSUAL COSTS 

TOTAL PROGRAM COST 

- .  
f i,)""O 

f 

f 

f 79,000 

f 

.8,.oal 10, ooo 
f $,OOo f 10,Ooo 

f 8 7 , m  89,000 

18. DIRECT MANPOWER MAN-Y EARS MAN-Y EARS 
A. SCIENTISTS & ENGINEERS n .  - a 5.0 5.8 

SUBTOTAL 5.8 
B. TECHNICIANS.. . a .  m . s .  * . 
C. OTHER TECHNICAL, 

LOANEES: PARENT ORGANIZATION 
1. 
2. 
3. 

TOTAL DIRECT MANPOWER 

MAN-YEARS 

6.0 

6.0 

5 *o 5.8 6.0 

19. COMMENTS 



AEC- 113 

L PROJECT TITLE 
EnZpO logy and Phbtosyntberis 

3. CONTRACTOR LABORATORY 4. .ORKING LOCATION 

PROPOSAL AND AUTHORIUTION 
FOR RESEARCH OR DEVELOPMENT 

Z DATE 
March 15, 1955 

L CONTRACT WO. 

VlTY 

13. ?EUTEDP8dJECTS 

7- BUDGET ITEM & SECURITY CLASS 9. METHOD OF RE?ORTlNG PROGR- 
NO. Unclsssified Bimonthly and Sendannual Beports 

Purine and pyrlnddine anti-nmtabollbr as anti-cancer agents. Developmnt of 
highly sensitive emym and substrote asaays by meam of lumtmscent ayateme. 

Informal dbcussion is held from tias t o  tins d t h  Drs. Emerson and Babinowltch 
of the University ai I l l inois ,  and d t h  Dro. Prenck and Ooffma of the U n i v e r -  
sity of Chicago, who have group6 inbereetmd i n  the pmblem. 

10. PERSON IN CHARGE (CONTRACTOR'S STAFF) 
John R. Totter 

I I 3 4 7 0 2  

1L STATUS (INCLUDWG STARnblG DATE) 
Active 



&. ACCmSImerplS LAST ygba continued 

f r o m  8 xvd algae has been Rleaaared. 
l ight produetion by s k t  flashes has been made and is being published, 

(2 )  A stu4g of the satunrtion of & w e d  

T b  possible exchange of fllee adenine with desoabonucle lc  a d d  adenine is 
being studled in hitherto umtilirsed biological mafier%aL Studies 8re being 
conducted on the r e l a t i o n  of metals to flavin catalyt3fs and their possible 
re lat ion to biolumimscence. 

We expect to determine the details of the decay curve for tb delayed Ugq. 
L6, ANTICIPATED PE1DBlSMS NEXT XEAFl 

This group anticipates continuing research on problems leading t o  a better 
understanding of tb effecte of radiation a t  the el.leyme level, 
or modification of emyndc reactions in irradiated organisms as w e l l  as the 
appearance af radiation-induced mactiona vill be studied in th is  prognm 
The possibility that andaoet~lthicmrodum b r d d e  protects orgardsma against 
the effecte of radi8tion through modification of elneynre mactioxm will be 

The cessation 

investigated, 

It i s  hoped that tb present studies of & de-d light emission 
plants w i l l  lead t o  a nev method of studylng tb Hlight  mactionw of 
photosyntheais 

green 



AEC-189 (Bock Pagm Rmvirod 1-55) 

E ST MATED ESTIMATED E STlMAT E D 
THIS FY - 1956 NEXT FY - 1957 LAST FY - 1955 

17. NORMAL PROGRAM COSTS 
R 6 D SUBCONTRACTS: 

1. 
2' 
3. 
4. 
5. 
6. 
7. 

TYPE hNAMF 0 F SUBCONTRACT OR 

TOTAL R 6 D SUBCONTRACTS 

LARGE AND/OR UNUSUAL COSTS 
1. 
2. 
3. 
4. 
5. Donestic Research Associates 

TOTAL UNUSUAL COSTS 

TOTAL PROGRAM COST 

s 113,009 

s 

10,000 
f 10 ,m 

t 

10, OOO 
$ 10 ,m 

$ 113,000 s 123,000 s 123,000 

MAN-Y EARS MAN-Y EARS MAN-Y EARS 
8. DIRECT MANPOWER 

A. 
B. 

SCIENTISTS & ENGINEERS m . . 6.0 700 7.0 
TECHNICIANS. a . . . . a s .  SUBTOTAL 6.0 76.0 7.0 

C. OTHER TECHNICAL, 
L OANE ES: PARENT ORGANIZATION 

1. 
2. 
3. 

6.0 TOTAL DIRECT MANPOWER 7.0 

19. COMMENTS 

I I 3 4 1 0 4  



L PROJECT TITLE 
Biopw si cs 

3. CONTRACTQR LABORATORY 4. 'IOORKINC LOCAnON 
Oak Ridge, Tennessee 

Continued investigation of the effects of lordzing and nonionizing radiations 
on the genetic elements of cel lso 
techniques t o  the s t u e  of biological and biochemical systms, 
of a pws ica l  si tuation permittirg precise quantitative radiobiological studies 
of f a s t  neutron effects i n  plant and animal material. 
metamorphosis and radiation effects i n  amphibb 

Application of magnetic resonance 
Achievement 

Continued study of 

.30 PRmas 

Z DATE 
March 15, 1955 

E CONTRACT NO. 
W-7405-Enp-26 

Cooperative work on problem in radologfcal  p b s f c s  and ultraviolet  
applications with various p u p s  i n  the Sicjlogy Division, Continued 
cooperation on radiation problsms with the Entmdogy Ftasearch Bramb, 
Agricultural Research Service, U. S. Department of Agriculture. 
Collaboratior, with Professar J. No Nnt,  University of Virginia, 02 problems 
of amphibian metamorphosis, 

b BUDGET ACTIWTY 7. BUDGET ITEM 

L. ACC(MPUSHHENTS LAST YEAR 

More precise determination of the relat ive biological effectiveness of X rays, 
y rays, and f a s t  neutrons i n  the production of chrmosomal aberrations in 
Tradescantia. EstabU s h e n t  of the time/intensity relations and temperature 
coefficients for chruaosamal aberrations i n  Tradescantia pollen. Perfection 
of techniques and methods fo r  s t u a i n g  the effects  of radiation on amphibian 
chranosome~~ 
precise neutron dosimetrg. 
radiation treated polymers. 
ul t raviolet  induced chromosome breakage i n  Tradescantia pollen, 

Development of an interlocking system of measurements X'or 
Observation of paramagnetic resonances i n  
Es tab l i shent  of the action spectrun far 

8. SECURITY CLASS E m O D  O F  REPORTUX PROGRESS 

Publications: 
Effectiveness of Various Io,dzing Radiation on Chrmosome Breakage in 
Wadescantia; Effects of Bst Neutrons i n  Tradescantfa Chromosomes (in 
Operation Upshot/gno+hole Report8 
Nuclear Detonations) 

A Gamma-Ray Source for Steril izing Insects; The Relative 

Oenetic Effects of Fast Neutrons *an 

0. PERSON IN CHARGE (CONTRACTOR'S STAFF) 

.5. 

11. STATUS (INCLUDING STARnNC DATE) 

EXPECED RESULTS THTS YEAR 

Determination of precise figures for  the re la t ive  biological effectiveness 
of monoenergetic neutrons from the D-D reaction on chromosomalaberrations 
in Tradescantia, Extension of the Cockcroft-Halton f a s t  neutron program t o  

NOTE? Financial inf.rc.auon m b d d  be met fonh on revetme d d c  of this f o a .  
CAUTION: This docopcnc mast be classified accordin# to tbe infomadon coauincd herein. 
pags 53 



AEC-189 

i 

16, AN!l!ICIPA.TED PRCIBIlFMs NEXT YEAB 

Further investigation of  the biological effects of f a s t  neutrons. 
of molecular structure by means of f ine structure i n  nuclear magnetic 
resonances. 
of large molecules and polymers. 
itmizing radiations and the investigation of the effe-cts of such radiations 
on microorganisms. 

Study 

Investigations of the effects of ra&ation on the structure 
Radiological pwsics  studies on heavily 



E STl MAT ED ESTIMATED I ESTIMATED 
THIS FY - 1956 NEXT FY - 1957 LAST FY - 1955 

s 101 # 000 $ 103,000 17. NORMAL PROGRAM COSTS . 

R 6 D SUBCONTRACTS: 

1. 
2. 
3. 
4. 
5. 
6. 
7. 

k 

TOTAL R6DSUBCONTRACTS 

LARGE AND/OR UNUSUAL costs: 
1. 
2. 
3. 
4. 
5. 

TOTAL UNUSUAL COSTS 

TOTAL PROGRAM COST 

s 

s 

$ 103,Ooo 

$ 103,000 103,000 

MA&Y EARS MAN-YEARS 18. DIRECT MANPOWER MAN-Y EARS 

A. SCIENTISTS 6 ENGINEERS n 8 a 0 5 b o  5.0 5 rO 

SUBTOTAL 5.0 5 .O 5.0 
Ba TECHNICIANS. a e e 0 I * - 
C. OTHER TECHNICAL, 

LOANEESi PARENT OROANIZATION 
1. 
2. 
3. 

TOTAL DIRECT MANPOWER 5 *o 5 *O 5.0 

19. COMMENTS 

I I 3 4 1 0 1  



L PROECT n n E  Research Parbicipation and Travelicg 
Lecture Yrofzram -- Biolom 

1. .ORKING LOCATION 3- CONTRAC'IDR - LABORATORY 
CICCD - U C L C C  ORNL oak Ridqe, Tennearnee 

Research Past ic ipst im a.3 Traveling Sectare Programs in AEE Progrem 5000. 

Z DATE 
March 15, 1955 

L CONTRACT NO. 
W3405-EnP26 

A c o m l l a q  benefit of the Reoewch ParticiFation Program I s  tha t  Research 
Pazrtic2.pan-b lsnd inportant. assistance in car*ryin@z out t he  research program 
of the Mboratoryr 
Pmgrm have created such exi;emiw interest  in mmy schools i n  the 
radiation fields that a large nuuiber of applications for  resew& funds in 

The Reaeamh Participation Frogrm. and I-raveling Lecture 

the Divieim O f  Biology epd IWW comiog from these EchOOlB. 

6. BUDGET ACTIVITY 7. BUDGET ITEY 
N O . % . . 3  3 NO. 

114. mwnmumm LAST YEP;R 

Under &e Research Pwticipation ~ r o g r a n ,  sixty faculty members of 34 
universit ies spent periods of at least tbree months at the Laboratory. 
these, ll were working I n  the field of biology. A mtniber of research 
projects have been started in southern universit ies 88 a direct re6d.t Of 
t h i s  program. 
atomic energy'is expected t o  pmmte  the long-range plans of the prografb 

Of 

The knowledge gained by the participants in the field of 

8. SECURITY CLASS 9. METHOD OF REPORTING PROGRESS 
Usclss 6 i f  id' Individual R e ~ o r t  S 

NOTE: Financial informetion r b d d  be aer Ionh om rrrn.c side of thia fom, 
CAUTION. m i s  document must be classif ied accordiry to the inlocmacion conuined kceln. 

la PERSON IN CHARGE (CONTRACTOR'S STAFF) 
R. W, Johzlson 

Page 55 

1L STATUS (INCLUDING STARTING DATE) 
Ac+live 

1 1 3 1 1 7 0 8  
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I 

! 

4. A C c 0 - m  LAST contimued 

Under t b  TraVallng Ipcture Program, lectures before edvsoced epwrpe continued 
with spgroxlmately 175 lectureo scheduled 
of biology snd bio@yaios. 
f'undmental sciences and reactor engLne?eriflg were sparraared by OBI& and O R E 6  
in cooperatian with universities. S d o r  persanrvel irOm the Labor&ory in 
the fields of chemietrg, physics, biology and instrurpanfatiop participated in 
these symposia at Vepderbilt Ubiversity and the University of Suuth Carolina, 
apd in one which was sponsored joint ly  by the University of lorth Carolina, 
mike Urriversity, end PBOrth CesoliPa State College. 

FZ 1955, fifty in the f i e l d  
Special m s i a  de- with phases of the 

5 .  E x p E c T P l D ~ S ~ p E A R  

Individuals chosen 88 Research Participants w i l l  contribute scient i f ical ly  
t o  the research progrm at O m .  
-le universities, pzwticulasly m s e  in tha South, t o  expend the scope of 
training offered t o  undergraduate and graduate students, and to stinnilate 
in universit ies research which is of interest to the atomic energy program. 
The intellectual levul of tha Reeearch I)articlpants has iacreesed siguificsptly. 
It is expected thgt duriag this year the result of the work of the Pesticipants 
will make a definite imgresslon In the sc ien t i f ic  aut@ of the South. 
nuiber of publicatioare Aom certa in  school8 in the Biology and Medicine field 

The objectives of thi6 progrem aze t o  

A 

N w  to BhOW *hi6 

.6. A E T I ~ I P J U ! E D ~ ~ . ~ ~ E S E I ( S ~ Y J ? J S I  

This program is erpected to continue in FY 1957 and to pursue the long- 
range objectives set forth above. 

Fage 5': 

I I 3 4 1 0 9  



ESTIMAT ED EST1 MAT ED ESTIMATED 

17. NORMAL PROGRAM COSTS 
R 6 D SUBCONTRACTS: 

1. 
TYP- 

2. 
3. 
4. 
5. 
6. 
7. 

TOTAL R 6 D SUBCONTRACTS 

LARGE AND/OR UNUSUAL COSTS: 
1. 
2.. 
3. 
4. 
5. ' 

TOTAL UNUSUAL COSTS 

s 52.000 

TOTAL PROGRAM COST $ 52,000 

t 52.00 0 

18. DIRECT MANPOWER MAN=Y EARS MANWYEARS MAN-Y EARS 

A. SCIENTISTS I, ENGINEERS . a e 

8. TECHNICIANS. e e e a 4 

3.8 3*8 3.8 

SUBTOTAL 3.8 3*8 3.8 
C. OTHER TECHNICAL, 

LOANEES: PARENT ORGANIZATION 
1. 
2. 
3. 

TOTAL DIRECT MANPOWER 1.8 1.8 1.8 

~ 

19. COMMENTS 



PROPOSAL AND AUTHORIZATION 
FOR RESEARCH OR DEVELOPMENT 

W C -  119 

L PROJECT TITLE 2 DATE 

3. CONTRACfOR - LABORATORY 4. WRKINC tOCAfION E CONTRACT NO. 
CdCCD - UC6 CC ORNL oak R l d v ,  Tanneam W7405-Enp26 

6. IJUDGET ACTlVIrY 8. SgCUUTY CLASS 

Radiation Protection, Wving Cells Hamh 1 5 8  195s 

9. METHOD OF REfORTWC PROCRUS 
NO. 6230 Uncbssif ied Bimonthly and Semiannual Beports 

ld PE- IN CHARGE (CONTRACTOR% STAFF) 

I t  PUWOIE, NEED, AND SCOPE (GIVE NARRATIVE DESCRIPTION OF CROJECT) 

1L STATUS (INCLUDING STARTlNG DATE) 
Alexander Hollae nder Active 

The use of microorgallisaps t o  deteFmiIle the mode of action o f  ioldsing radiations 
is continuing. 
involved i n  pemtirradiation recovery of living cells has become exceedingly 
important. Several sjrstems have been found vhich are conducive t o  mcovexy i n  
bacteria8 others which actually stimulate this process a re  undbr investigation. 
The r e a l  importance is  in the application of t h e  fiMngs to higher forrms of 
lfie including manunaJ.8. Some progress i n  this regard is a h a @  being made. 

The med fo r  information concerning the basic ~ C ~ ~ I X ~ . S I M  

(13. -- PROJECTS 

The information obtained d t h  microorganism8 has been used as a basis for work 
on mammals. 
Ins t i tu t ion  of Uashington, Cold Spring Harbor, and the University of T€mmS8ee. 

Cooperation i n  this f i e ld  is being continued d t h  Carnegie 

l4. ACCOMPLISmNTS LAST YEAR 

Publications 8 Nutritional Requirements f o r  Bacterial Recovery f r o m  IoIrizing 
Radiations (8betract)j  Sone Nutritional Aspects of Bacterial Recovery f r o m  
Ionizing Radiationat Factor8 MddfQing the Sensitivity of Bacteria t o  Udia- 
tion83 Tbe Influence of Re- and Posttreatments on Bacterial Inactivation by 
Ionizing Radiation83 Studies on the I%cbanism of Radiation Protection and 
Recovery with CysteaaPine and p-lbrcaptoethanol; The Use of Action Spectra f o r  
the Evaluation of Some Basic Biological Problems; Monochromatic Ultraviolet 
Acfion Spectra and Quantum Tie-  for Inactivatdon of T 1  and T2 Escherichia 
c o l i  Bocteriopbages3 The Effect of Temperature on I(-ray-Indnced Mutability in 
EEerIchia - coli. 

115- EXPECTED BESUETS THIS YEda 

I 
' ( 

It ha8 been f i m d  t h a t 8  1. Bacterla will recovBr i n  par t  from damaging effects 
of ionicing radiatioru et postirradiation. incubation temperatures w l l  b e l o w  
t h a t  which is op-1 f o r  glputh of the cell84 2, Supplying nutri t ional factore 
to i r radiated ce l la  is stimulatorg t o  re~covery; 3. A mduction of the post- 
irradiation Incubation temperat- along with supp3ylng known nutr i t ional  
factor8 brl-8 about greater recoverg than either of these conditions alone3 
I. Pre tmatmnt  of bacterie with cysteradrrr (P-aaercaptoetwlamiarpine) brings 
about a mnrarlcable deoemitiraation of these cel la  to ionizing mdiation, 
deseneifisatdon is almost completely depndent on recovexy of tbe treated cells8 
5. It has been recognited i n  thio Laboratory that  bacterla e i t h s r  protected 
against radiat ion damage by chemical marm or recovered f r o m  ladiation damage 
by nu td t iona l  mam, have a considerable lower mutation rate than o m  would 
expect for the amun% of radiation t o  which they uen? exposed. On the basis 
of these rewlts, extensive investigations have been in i t ia ted  trying to 

1 

1 
I 

I 

T h i s  

t 

NOT& F i m n c i d  ioIocl8don be aec fonb on reverse a d e  of chi8 form, 

Bge 59 
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mcognbse uhether or not this phenolsenon would apply t o  mannuals, 
o t h r  stiamlatorp factors i n  promoting recovexy w i l l  be studied. 
studies using ~ l a d i o a c t i v e  tagged" Compounds w i l l  be nab, 
profitable t o  compare the rate and extent of synthesis of protein, mclelc  
aclda, and other cell constituents under the c d t l o n s  i n  which recoverg does 
and does not occur. 

The role of 
Tracer 

It appeam 

Results t o  date suggest t h a t  some s o r t  of biocbmical chain reaction i s  
in i t ia ted  i n  irradiated bacterial ce l l so  and under conditions i n  which recovery 
f a  not stimulated l eab  t o  a loss of synthetic ab i l i t y  of  the cell .  
research in progress should give us clues as t o  what metabolic systems w i l l  be 
most profitable t o  imes t iga ts  In  this regard. 

The 

Whereas most of the work: described here has been done w i t h  bacteria exposed t o  
I; or  gamma raysp it I s  planned t o  expand t o  the f i e l d  of ult raviolet  radiation. 
A new survey uill be made of sulf$rdrgl compounds f o r  their a b i l i w  t o  protect 
E, coli against X- and ult raviolet  radiation, The om campound which bas been 
?om- protect mice exceedingly well against X rays is toldc t o  E. coli. It 
W i l l  be attempted t o  modify this molecule so that its protective a 6 i r . s  
maintained and its toxicity is xeduced. 

i 

.Page 60 
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E STlMAT E D ESTIMATED E STlMAT E D 
LAST FY - 1955 THIS FY - 1956 NEXT FY - 1957 

17. NORMAL PROGRAM COSTS 
R & 0 SUBCONTRACTS: 

1. 
2. 

TY?F L 

3. 
4. 
5. 
d 
7. 

TOTAL R L D SUBCONTRACTS 

LARGE AND/OR UNUSUAL COSTS 
1. 
2. 
3. 
4. Foreign Research Associates 
5. Domestic Research Associates 

TOTAL UNUSUAL COSTS 

TOTAL PROGRAM COST 

95,OOo t 95 ,ooo s 

t 

t 

t 9,OOo $ lQ6,~OO 

10,000 
$ n.oO0 

s 106,000 

10. DIRECT MANPOWER MAN-Y E AR S MAN-Y EARS MAN-YEARS 
A. SCIENTISTS L ENGINEERS . b .  t 5.0 6.0 6.0 
B. TECHNICIANS. e rn e . .  n e - - 

SUBTOTAL 5.0 6.0 6.0 
C. OTHER TECHNICAL, 

LOANCES: PARENT ORGANIZATION 
1. 
2. Forelgn Research dasociates 1.0 1.0 
3. agQDs 0.3 

TOTAL. DIRECT MANPOWER 5-3 7.0 7.0 

19. COMMENT6 

r_ ... . I  

%age 61 
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. 

PROPOSAL AND AUTHORIZATION 
FOR RESEARCH OR DEVELOPMENT 

1. PRG, =CT TITLE 2 DATE 
l%rW%'_ P h J % i O l O g Y  Mamh 15, 1955 

5 CONTRACTOR - LABORATORY 4. WORKING LOCATION 5. CONTRACT NO. 

C&CCD - UCLCC O W L  Oak Ridge, Tennessee W7405-En026 

d BUDGET ACTIVITY 7. BUDGET ITEM 8. SECUWTY CLASS 9. METHOD OF REPORTING PROGRESS 
NO. bz?o NO. Ur.clas s i f i sd  Bbncn%Qv and SenLamal  Reports - 

10. PERSON IN CHARGE (CONTRACTOR'S STAFF) 11. STATUS (INCLUDING STARTING DATE) 
C. We Sheppard Active 

12 pu*osE, NEED. AND SCOPE (GIVE NARRATIVE DESCRIPTION OF PROJECT) 

1 3 s  RELATED PROJECTS 

Usual COGpSI'atiCn d t h  o t h r  groups i n  the Biology Division, 
Duke Ur-iveraity, University cf IncLi.aras Wssieyan University and U , ? i v e r u l e  of 
Maryland. 

Cooperaticn with 
I I 
l.4. ACCOMPLISHMENTS LAST YEaR 

Methods f o r  perfusing and homogenizing liver 'have been mexamirred and fmproved, 
a refrigerated aentrFfuge has been modifiad i n b  a precision instrjment for 
controlied centrifugation, a mechhnical Liqu2d gradient engiiie ha8 been 
tiesigmd, hilt, and calibrated t o  pnduoe gradients of known characteristics 
for gradient centrifugation, and new centrifuge tubes free of  w a l l  effects 
have been dasigned and used, N?lcieopro+&irs frcm tumor ceils have been fourd 
t o  have a mtrrked tamor stimulating effect ,  

I 

I hbl ica t ionss  Studies on Isolated Cell  Compormts, VII. A Reexamination of the 
Preparation and Proper*ties of Rat Liver H o m ~ g e ~ t e s j  A Theoretical Approach t o  
Cell  Xdslc tng  A Mechanical Gradient EFgine; Contandnatfon of Nuclear Fractions 
of Thymus Homogenaces with Whole Sells; An i n  Vivo Effect of hcleoproteln 
from E k l f c h  Ascites Tumor Cells; An Upper & t o r  AcetylchoUne Content, and 
Synthesis on Human Erythrocytes; On the R e h t i o n  Between Thyroid Depression and 
Pituitary Tumor Induction i n  Nice; Genetic Effects of Fast Neutrons from 
Nuclear Detonations, 

I 

i' The application of qentr-agal tachniquss developsd i n  th i s  laboratory and. mw 
protein fractionation methods to the quantitative analysis of alterations i n  
the composition of l i v e r  hrring =generation and after irra'diation will be 
completed, 
f r o m  tissues Will be contimed, 
material from hemolyzed red cella should be complete. 

Mechanisms of structure and fibril fcrmation by substances isolated 
Improved methods for  isolation of tb envelope 

The further investigation of the intr icacies  of living cella requires that t h e  
major molecular compomnts be isolated a d  characterisea. This will be done 

NOTE: Financial i n f o r a d o n  should be aet fonh on reverse aide of l i a  form. 
CAUTION -This document muar be claraified accordin8 to the infomation conuined herein. 
Fag5 -8:. 
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l6. ARIICIPATED PROBIZIS ?GXT YEAR continued 

with both pmsical methods applicable t o  macromolecules and d t h  immuno- 
C h a d C o l  ~ C ~ U S S .  

I 

.. 

* 
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ESTIMATED ESTIMATED E ST I MATED 
THIS FY - 19% NEXT FY - 1957 LAST F Y  - 1955 

17. NORMAL PROGRAM COSTS 
R 8, D SUI)CONTRACTS: 

1. 
2. 
3. 
4. 
5. 
6. 
7. 

TY?F & OF S O N T R A C T O R  

TOTAL RLDSUBCONTRACTS 

LARGE AND/OR UNUSUAL COSTS 
1. 
2. 
3. 

I 82, OOO 

f 

4. , 
5, Domestic Research Associates ' 

TOTAL UNUSUAL COSTS' f 
j 

TOTAL PROGRAM COST 

10, OOO 
$ 10,OOO 

s 
I 

10, OOO 
f 10,m 

s 92,000 

MAN-Y EARS MAN-Y EARS MAN-Y EARS 1 e. DIRECT MANPOWER 
4.0 5 .O 5 .O A. SCIENTISTS & ENGINEERS s 

Be fECHNlC1ANS~ . . a  - 0 .  s .  

SUBTOTAL 4.0 
C. OTHER TECHNICAL, 

LOANEES: PARENT ORGANIZATION 
1. 
2. 
3. 

5.0 5.0 

4.0 5.0 5.0 
TOTAL DIRECT MANPOWER 

19. COMMENTS 

Page 64 .- 
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AEC- 189 
PROPOSAL AND AUTHORJU3ION 
POR RESEARCH OK DEVELOPMENT 

This group w i l l  coaperOte With. differti& clsctlans of the Biology Division, 
especially the l4smd.i- Physiology and Pathology Croup, the ldemnulim Genetics, 
Microbiology, and ather groupr. 
up with the lhlvereity of Rochester, and the Jeffemmn Medical School. 

Couperation i n  the human aspects w i l l  be set 

In spite of the fact that the group y 8 ~  Just set  up, prel- experimenCYs 
were conducted ccl~bining weal protection w i t h  a new ccolpo~nd (s&amino- 
e t ~ U m t h l ~ i ~  braulde HBr. After treatment with bone nmmm and d d . 4  
trea-nt wlth strept-cin, It waa fouad that one could triple the ID50 for 
mice if one combines these three treatments. 

- 

It ie hoped t o  extad fhis work to tiam culture8 io an effort to  obtain a 
better uzderstanding of radlatlon protectian a& recovery. AtteaqJts Wi l l  be 
aadc t b  elucidate the mmchanlsm of spleen, bone qwrrw, and lemkoqtee in the i r  
S b i l i Q  to  cnc- recovery frtn ruliation Changes. 

I 134111  



ESTIMATED ESTIMATED ESTIMATED 
NEXT FY - 1957 LAST FY - 1955 THIS FY - l954 

f 25,OOo $ 3m&oo f 3Oo~OOo ’, NORMAL PROGRAM COSTS 
R & D SUBCONTRACTS: 

1. 
2. 
3. 
4. 
5. 
6. 
7. 

s 

TOTAL R & D SUBCONTRACTS 5 f f 

LARGE AND/OR UNUSUAL COSTS 
1. 
2. 
3. 
4. 
5. 

f t TOTAL UNUSUAL COSTS f 

TOTAL PROGRAM COST $ 200,000 $ 100,000 

11). DIRECT MANPOWER MAN-Y EARS MAKY EARS MAN-Y EARS 

A. 
B. 

SCIENTISTS a ENGINEERS m a .  . . . 1 .o 10.0 12 .o 
TECHNICIANS. . . . . . * - 

SUBTOTAL 1.0 10.0 12 .O 
C. OTHER TECHNICAL, 

LOANEES: PARENT ORGANIZATION 
1. 
2. 
3. 

TOTAL DIRECT MANPOWER 1.0 10.0 12.0 

19. COMMENTS 

Page 6% 
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PI#)POSAL AND AUTHOUU'ZIQIY 
I S R  RESEARCX OR DEVEU)PYElUT 

Aec-189 

This project includee ac t iv i t i e s  p r e t r i ~ u ~ l y  r8po-d aa "Radiochemicrl 
A~l~lysed' ,  "Interpal Dose~Physlcs Unit", " R u c l e u  ?mmr Reactorr-Effects 
of Effluents on Ewirormpbnt" ( m r i m e n t a l  Ecology -0gnm)t and ''Conmab 
t a t ion  snd Specirl  Problems." 

The purpose of t h i s  project is t o  obtein biologlc.l, bioplVsic.l and 
biochemical data nccesesrJr t o  ca l cub te  permieoible l u t e  related t o  
radiertion doelmetry. The principle objectives include: 1) the d e t e m i ! m t I O n  
of the normal distribution and concentration of tmce elarvantr in ll~ul'r body, 
and in hie food, ab ,  water and e o l l ;  .B agportunities rllw, t o  obtain 
informrtion on the internal distribution of critic.3. radlonuclidae in ~DLD 
by cooperative rerearch wtth others e-d i n  e4mrlmnkl nuclear mdlciac 
and by the 8ne,lysis or huarn tissw (biop6y rpd autope;l) empler obtalned 
through cooperation vlth al l ied  w d i c a l  groupr; 2) the dotermlaation of the 
nature and extent of m a s  internal eqorure t o  cmrtain hasardoua radio- 
isotope8 encountered in ABX: production actitrities and In  the nucluu pcmr 
1ndustl.g; 3) the experimental &termhation o r  the ef fec t  of crit ical  
fission products contaixrsd i n  pouer reactor wwte6 on r o i l  f e r t i l i t y  and 
s o l 1  formation in the twrate foraet c m t y  due t o  aelectlve or 
mrrseive disturbance of soil i .portant organlsmo, Le., bacteria, fun@, 
and arthropods; 4) the compilation of al l  inforartion available on the 
eubdect of radiation effecte  and dorinrstry; 5) tbe develupmnt of euitable 
radiochemical procedures for the maly6lr 6f bw fluids t o  facilitate 
routine monitoring of ingerrted and/or inhaled ndioisotopee, and 6 )  the 
experimntal determination of t o t a l  boajr neutron do- frm activation 
studies of radiological ~ ~ c i d e n t  vlct lm.  

. 

This pr- i e  related to, and e-what dependent on the vork of tha 
Subcormittee on Internal Dose of the m t i o r r l  Comittw on R.dirtion 
Protection mb the I n t e m t i o m l  C&rrion on B.diologioal ?rotaction. 

aCnenl  Hospital, t o  the studlor of m. Ralph Knlseley at QRIHS, md t o  
the W u t e  Mspoul Project .nQ Radiation Dorirr tw Section of tho Oam, 
Health Wsicr  mrision. m oco~ogical  aepect or t u  proJect i e  a p.rt 
of the rrrtionVidb resoarch p- o r m u d  by the Ecolo(;ical8ocletJI o f  
America's COBLittee on the Bffecte of R.di#ctivity on Itat- PopOzltiopII, 
of which R.ofos8or Orlaado Rrk, ma ORl!L Consultmat, is  chr i rm.  

It I S  8 U O  mUWd t o  the Of Dr. W U i U  mt at U E O a c h U 8 d t r  

_ I  
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13. PROJECTS continued 

The O m  Applied Health Pbplcicr Program i o  engaged i n  related act ivi t ies ,  
e.g., the develupment of L direct acthod of calculating the internal dose 
from data obtrined f P o m  urin&Jysfr. A paph prepsrsd showing the 
d/m/24 h r  excretion, at 81pf t f rme 0-90 days, that gavep in t h i s  study, the 
maximum permlssible expoe\lre a l l m a  f o r  the f-st 90 

I 
(3.9 reps). 

140 ACCOHPLISEMEZTS LAST YEAR 

me spectrographic laboratom in the Physics Department of U. To analyzed 
260 samples of normal tisrue from autopsies of inetantsneoue accidental 
death, 100 samples of bone and ePrtf&ge, and more than 200 other samples 
of tissue, Qusntitative spectrographic E t h o d s  for the olmultaneous 
analysis of 21 elements wre developed. 
vezy lov atrontiran concentraicions In vsrioue biologfcal material v8s 
worked out. 
t o  frcillt8te the  handling of a largtr number of samples in the coming 
F=* 

A method for  determination of 

The procurement and prepizstioc of tissue samples was revised 

SIX  terminal patients of Dre wbo Sweet received intravenous InJections of 
-1 nitrate hexahydrate in  amounts ranging from 4 t o  50 milllgmum. 
Five  expired during the  gear an4 t he  analysir of all biopsy and autopsy 
samples wa6 completed, R o ~ y ~ s  method for  the anslysis of exponential a t a  
was programwd for the gRAcLg and the l M t e  of its application determined. 
S l m l l a r  pro-n(l of Householder's modification of Prow's method was 
started, The distribution and excretion of uranium as a function of tlme 
af'ter single injections will be dbtermlmd vlth the .id of a mathematical 
model which describes its mkbolism BS the  8- of three exponential terms. 

Treehole mold smrples (represenhtive of feun8 on the forrest  floor) fkom 
Delaware, Ohio, and Oak R i d g e  vere lrmdhted at different dose levels 
for evidence of lmnediate effect, The results of population counts before 
and after irradirrtlon indicate a d i e s t  radlatlon threshold betreen - 
50,000 and 200,000 re 

The experimental determination of t h  critical or-, the effective half 

w e t i o n  VIS completed md a paper submitted f o r  public8tion~ 
l ife and the percent retention of C os0 (as the chloride) i n  mice m e r  

A similar 
Stw Of mlOd -8 S ~ S &  

P h  for an M#: library were formulated md put info active pr8ctice. 
References, c l rse i f ied  and uncl.eoified, vert collected 8nd an index 
f lling efstem established, 

Page 68 
I 1 3 4 7 2 0  



AEC-189 

A new and less c-rsaae -IC& procadpre for  snalysis of rediosctiVt 
strontium In urine vae developed CheadcU recovery I s  good and dacon- 
tamination from &, an isotope p e n t  in mcine is cloce~ent. 

S i x  terminiL pstients 8t Masou=huM~tts General Hospital w i l l  mXitn 
Intravenous adninistmtion of tctzmmlunt M u m  follawing vhich tissue 
samples wfll be collected and m e d  for evidence of distribution and 
excFttlone' In eddition, 2-4 preoyexutive, brain tumor patients W i l l  receive 
minute Injections of hegvalent ana t e t r&Went  uranium for evidence of 
differential  uptake in tuwr tissue. Multiple srponextlal equations will 
be f i t t e d  t o  the excretion data obtaimd in the hexavalent and tetr8valent 
uranium experiments. 

be Ralph gniseley,,rerearch pathologiet 8t the Oak Ridge InstitUte of 
Ruclear Studee, will provide autop~ t issues routinely for purpoees of 
spectrographic, radiocherplital, m8/or rutarrdlographic ana3ysle for M o -  
isotopes of I n t e n e t  md atnril ibil i tyo 
not only fo r  i ts  rml ica t lon  t o  i n t e n u l  a t i o n  dosiopdtrg but also for 
i ts  in te rer t  t o  the Lzbborat- Medical Director in the accumulation of data 
pertinent t o  his pro~rarr of herlth control. 

The UniversitJ of ~e1mer6er 6)sct-c Irboratoqy rill alrlyte a 
rnmnber of tissue samplee ( a ~ o r i ~ . t e ~  100 autopsies) from yariotas 
geographical locatlon80 It ia eqmcted tht tentative figtMs far concen- 
tratlons of about 20 elemrIlt8 in "otandatd sann can be fulu eetsbllehed. 

The information will be of value 

The experimantal determlnatio of c r i t i c a l  arm, effective half l i f e  
and per cent retention of Ru 1% rill be caqrleted. 

Preliminulg erpbrirwnts t o  bteni.e the imedlate and d e m d  effects of 
external radiation on natural  P0)plrtlons in tree holes rill be completed. 
Additional studies will be initiated to determine the effects  of external 
and interxml r rdiat lon on npeclar population numbers, t o t a l  population 
numbersp intrs and intcr specific relationships (foodhnb erperimsnte). 

It is expected that the mrrmkr of l ibrary references Vill be en2orged. 

In cooperation w l t h  tbh Badiatfon Doshetry Section, a proiparaa v l l l  be 
initiated f o r  dstefmiming 8 procedure of ezaalnatlon for people who hve 
been erposad in radioXt3gic.l icel&ntr, 

Efforts t o  develop ndiacb.IPicr3 procedtlmo f o r  the e s i s  of b w  fluids 
for cesim and ruthnitm will k initirted. 



AEC-189 

16. ABTI~IPATED PR0BLe)llS HE3pp TEAR 

Following completion of the intravenous uranium distribution studies, 
effor ts  will be made t o  obtain experimental uranium l n h l l t i o n  data 
(directly, or by cooperation with other interested research p u p s )  
applicable t o  a cormplete understanding of the distribution and excretion 
of uranium follarlng inhalation, This ell complete the investigstlon of 
this p a r t l c u l u r  problem which is of interest t o  the production division. 
It is  planned t o  take advantrge of opportunities, wherever they muy 
exist ,  for  further experimental evidence of distribution and excretion 
of c r i t i c a l  radionucliQes in For example, uranium may nat prove 
t o  be feasible as a therapeutic agent i n  Dr. Sweet's thenPsl neutron- 
induced activation treatment of brain tumor. 
fissionable isotopes may be investigated, thus providing mother opportnnity 
fo r  distribution studies in The possible application of an snalogue 
computer 88 an a id  t o  further study of this  pmblm Will be i m s t l g s t e d .  

In that case, d h s r  

After completion of the trace element distribution and concentration in 
"standard man", spectrographic analysis of food, water and 8011s 
geomphically distributed pill be 6taFtedp 86 WleU 
of tmors  and pathologicel tissues of interest  t o  allied medical research 
groups. 

sensitive -Si8 

If the recomeendstions of the Ecological Society of Anrericr, Committee 
on the Effect of Radioactivity on natural PQp\llations, for nationwide 
ecological research are accepted by the AEC, B mJor problem for or@mIzing 
our program wlth other n o u p  can be anticipated. This potential expansion 
i n  ORIIIL's participrrtion i n  this mrrjor program is not re+'lected in the 
accompanying cost and man p m r  esthates for F.Y. 1957. 
the following potential experimental work at ORBI, might be expected: 

In  broad terms, 

(1) 

(2) 

bacteriological ~ n d  qycologice~. studice of forest  f loor  o r m s m s ;  

expansion of no tu rd  pop-tion studies from the present restricted 
tree hole niche t o  the forest floor;) 

l i f e  historg studies on pLLJor and c r i t i c a l  arthroped groups (CrCmna, 
insect and chilorgoda) ; 

(3) 

(4) compsrrtim efudler of papulstione from different associ.tlons vithin 
the deciduous forest biome. 

I Pag. 70 
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AEC-U) (Bock Pogo R o v i s d  1-55] 

ESTIMATED ESTIMATED ESTIMATED 

THIS FY - 1956 NEXT FY - 1957 LAST FY - 1955 

lO0,OOO t 1531 OOo $ 153,000 17. NORMAL PROGRAM COSTS s 
R & D SUBCONTRACTS: 

1. Spect roEp?aphlc  lktemlxiation of 
TYPE a NA ME OF SUBCONTRACTOR, 

2. Element Mstributien in Man 
3. U d v e r s i t y  of Teme!seee 23,m 
4. 
5. 
6. 
7. 

TOTAL R & D SUBCONTRACTS s 21.m 

LARGE AND/OR UNUSUAL COSTS: 
1. 
2. 
3. 
4. 
5. 

TOTAL UNUSUAL COSTS 

TOTAL PROGRAM COST 

s t t 

18. DIRECT MANPOWER MAN-Y EARS MAKY EARS MAN-Y EARS 

5 00 5.0 

SUBTOTAL 4.8 6.0 6.0 

i.Reeearch p a r t i c l p n t e  0.2 0.6 0.6 

0-8 - 1,Q A 
A. SCIENTISTS 6 ENGINEERS . . . . . . . . . 3.2 
B. TECHNICIANS. . . . . . . . 
C. OTHER TECHNICAL, 

LOANEES: PARENT ORGANIZATION 

2. 
3. 

TOTAL DIRECT MANPOWER 4 4  6.6 6.6 

Page 71 
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AEC- I89 
PROPOSAL AND AUTHOAIUTION 
FOR RESEARCH OR DEVELOPMENT 

5. CONTRACT NO. 

It ?URPOSE, NEED, AND SCOPE (GIVE NARRATIVE DESCRlPTlON OF'PROJtCT) 

To prmde mathematical, s t a t in t i ca l  aad conxput8timal aaeietmce for 
research workers in the H e a l t h  Phpice D i d 8 i O a j  t0 provide knowledge 
of current nathematical-biophysical theory  I n  turms of w h i c h  theoretical  
models may be cast  and-evelurtcq; to engage in basic etudies of =lev-t 
n'awrical, s t a t i s t i c a l  and mathematicd-biophysical methodr nnd those 
eqnrtfoas of phpsics en8 biophysics related to the objectives of the 
H e d t h  Physics Division. 

"31s work Is clorely related vl th  that Wine; done for PhJrsicol ReseITch, 
%?actor Detrelopment and biology, 

14. ACCO&QIJ3H#ELOTSLASTYeUi -- 
Monte Carlo er t inr tc r  of the maximum permfrrible flux determinations vere 
made far neutron be- of .I, .02, .005 and .001 fcbev. The m o d e l  vas aa 
hfMk tl8s-m rlab Irradiated by monoenergetic neutron beams n0-y 
fncicent on ome fsce of the slab. For each bean 10,000 neutron hietoriee 
were emputed and the reoultant y-source, frcan the H(n, y )  reaction, wa8 
normalized t o  girt at lerst l0,OOO y-ray histories. Exteasive work YM 
doae on uranilrm excretion strrdies in man and lpyu . n W s .  Procedures 
f o r  the ana3ysita of excretlon curves, pith the object of cospputing froat such 
information internal radiation dosee, were derived. 
for uraniuu dirtributlon radl trcntioavur ret up. The problem of dim- 
order-- of po lpa tan i~  r o l i b  by neutrons vae programed for the Oracle. 

A nuthamtical mob1 

The permissible flux problem ul l l  be repeated following the procedura 
of weighting relrtlve biologkal affectlvczmer that haa been reemmended 
by the Batiomdl Cammlttet on Radiation Protection. The uraalm excretion 
problem 1s exgected to d d  coneldtrible ef for t ,  b pr r t i c I i t u  8 mob1 
describiag the distrlbutloa uab excretion f o l l a r i n g  inhalation Of lnaolI&le 
umnlurn duet w i U  be rat up ud w e d  w i t h  the object of prercribing 
ULI i n t u p d l  dorc c o n t r o l f ~ p g m n .  The p r o b h  of disordering of dirtanlc 
solids by neutrons will be coded ud run vhen magnetic tapes are rvrilrble. 

16. A~PPICIP~D PRO- man p l c ~  
Dependent qpon the need8 hf the Health Physics progr8m rpd pson the 
iktehpretation and use of ?the information in 14. UJd 15. 

I . .  .ge 22 
I 1 3 4 1 2 4  
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4EC.119 (Bock P w p  R o v i s d  1-55) 

ESTIMATED ESTIMATED ESTIMATED 

LAST FY - 1955 THIS FY - 1956 NEXT FY - 1957 

17. NORMAL PROGRAM COSTS 
R a D SUBCONTRACTS: 

1. 
2. 
3. 
4. 
5. 
6. 
7. 

TYPE h NAMF OF SUBCONTRACTQK 

TOTAL R 8 D SUBCONTRACTS 

LARGE AND/OR UNUSUAL COSTS: 
1. 
2. 
3. 
4. 
5. 

TOTAL UNUSUAL COSTS 

TOTAL PROGRAM COST 

s $ 40,000 

5 

5 

MAN-Y EARS MAN-Y EARS MAN-YEARS 18. DIRECT MANPOWER 
A. SCIENTISTS 8s ENGINEERS . . . . - 
B. TECHNICIANS.. 

C. OTHER TECHNICAL, 

1.8 1.8 1.8 
A 

2.1 
,f . . . . . . . . . . . . . . . 

SUBTOTAL 2.1 2.1 

LOAN E ES: PAR E N 1  ORGAN1 ZAf lON 
1. 
2. 
3. 

2.1 2.1 2.1 TOTAL DIRECT MANPOWER 

19. COMMENTS 
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PROPOSAL AND AUTHORIZATION 
FOR RESEARCH OR DEVELOPMENT 

AEC-189 

The activities included irr thir pro,#ect w r e  prerlouely reported M 
"Radioactive Liquid Waste - ~ v i m s r p c n k l  Problem Aeroclattd w i t h  Power 
Reactor R0gman9 .nd "19rc2.u lbprr M o r a  - Airborne Hpzarda mad C o n t r o l . "  

The purpose of thfe proJoct i r  to  evaluate the potential hlurr7a mcl9lting 
from the discharge of high level pldte mterirlr I n t o  the lprnrnde Since ORHL 
is  c o d t t a d  to (L utudy ob this method or wwte disposal, it is necesrarg t o  
determint whether b.zard~ will rerult frara the d i r c b s g e  of rrdiorctin m e  

. materials In to  the en-o M e r ,  the -8 t  hcudou8 rrdloisotopes 
w i l l  be deslmted 20- u rrrlwtion of hydrologic, meteorologic+. 
pe&logic aad geologic m e n  and 011 the bemi8 of the published WC vr3uer. 
Disposal i n t o  the gruund i r  upd.r colpsl&mtlon because thir lplcthod appsur t o  
offer a safer and =re economicJ rolutioa t o  th wmte disposal problem thn 
does tank atorage or athor pmrently accepted methcxl8~ 

~ 

I - 
NOTE: Fimncid information sbopld be set fonb on  verse m& of chis lo- 
CAUTION: This documem must be classified accordin# (. the i n b r u t i o n  conmimed hereii 

e- 



13. RELATED PROJECES continued 

B. A soil  magling progmu to inveetlgate the extent of soil contnm4nntion 
on .the LJloratorg site has been initiated, Soil contunination l a  one 
criterion for determining the beakgFaund btrildup of the m a o  

C, A regalar schedule of mseuremexts of the activity in the Qinch and 
Tenneew~! rivers urd other public waters is be- coriduoted. 

D. Measurements of the activity in the geologic stnta under** ORUL 
are being d e  on 8 regpkr schedule t o  detelmine the d t e m e a l i  
seepage of ac t iv i ty  deposited in the soi l ,  

"Sanitary Ebgineerigg Research 9 Ehglneering Problems Associated with the 
Disposal of High Level Wmte Materials frplp Nuclear Parer R e a c t o r s "  reported 
under AEC Activity 

A. 

B. 

C. 

D. 

E. 

F o  

G. 

Beceuse OR!& chemical waste p i t  Bo. 2 reached its cspseity, a third p i t  
vas constructed and w e d  in operrticw. 

Pilot ~erla u n i t e  ware evaluated fur the removal of radiosctive msfteriale 
from the large-vohnm luu-level process wastes discharging fmm the 
Settling &mino 'phtce upf low type u n i t s  cui ion ellchenge processes were 
lnvestigsted In this Jolnt ERDL-PES-ORBL endeavor. A memrandum reporCt 
VILII prepared and epblnitted to the ORbTL Openrtions Division. The ERDL 
group contimred i t s  dndy of the txatmexrt of low-level wasteso 

A final repart v18 preprred t o  the IJSPBS Advisory Board on the 
Decantamizration of Radioactive Waters. 

The tw eq#riment.l pite (30 rt in m e r ,  and 5 ft dmp) vere 
observed durlng the year md pottplcnt of nitrates and d u m  was folloved 
in the one w e ,  and stpdies were cuTied out to musure the  effectiveness 
o f  un a a p b l t 4 i e z q p e d - c ~  tspe of liner mcrterl8l la the second pit.  

si- A procedure ww developed for detersrinfng rsdiorrctive stronfium and b 
in nrtturJ. -tars, conceatrstions of radiostrontium itam t o  -4 x 10 
pc/.l rad radiobm3um t o  -10-7 pc/Ip1 were found. 'Phe mtbnd has been 
reported in t& open Ilterature. 

N e s  showed that cesium is r e m d  a4 cellulose by ion excbmge. Tbe 
re8ultr of these studies have been pubU6hedo 

Procedures were developed for the recovery of the mm critical -0- 
active laaterirls (Sr, I, Zr, Nb, Cs, Ru, and Ce) fixed t o  8011s. These 
findings have been reported, 
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I, A mthoa of gementing Wi~3.t~ in the 0.01 p rrdip. w e  wa6 davehped. 

J. A diffusion tube and cloud cbaBber were used t o  e a t a t e  par t ic le  sizes 
in the 0,01 p radius rangeo 

KO It found tbrt the dlffu~lon brtterJr method of aerosrol PSjLticle size 
detelrminrtion io -re w m t e  when experimental rermlta m extrs- 
polated t o  zero rir flrnr through the brttrrp. 

A, 

B. 

C, 

D, 

E, 

P o  

G o  

BO 

I, 



A. 

B o  

c o  

D. 

E. 

Continue geological investigations t o  determine poselble additional 
&e disposel el tea  in thc OFU'lL area of operatiw.  

Evaluate the  h a m  essocirted with the operation of the high-lwel 
waste disposal pi ta  in the four-acre tract, 

Mafre an eabaustlve study of filter penetration of particlee in t h e  
0.1 - OooQl  p raditrs rsnge. Tbe important variables a;pe m e  of filter, 
particle size, and flm rate the filter. 

Investigate the behavior of sub-micron particles (Pnasr Ool p radius); 
aad determine the re;trtlve hazards due to rrdiorctive particles in this 
size miage, 
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AEC-109 ( h c k  P y a  Rwisod  1-55] 

EST I MAT ED ESTIMATED ESTIMATED 

THIS FY - 1956 NEXT FY - 1957 LAST FY - 1955 

17. NORMAL PROGRAM COSTS 
R & D SUBCONTRACTS: 

1. 
2. 
3. 
4. 
5. 
6. 
7. 

TYP E P NAME O F  SUBCONTRACT OR 

TOTAL R6DSUBCONTRACTS 

I 

LARGE AND/OR UNUSUAL COSTS: 
1. 
2. 
3. 
4. 
5. 

TOTAL UNUSUAL COSTS 

TOTAL PROGRAM COST 

5 t t 

s 158,000 t 13r.OoO 

18. DIRECT MANPOWER MAN-Y EARS MAN-Y EARS MAN-Y EARS 

6,0 6.0 
0.5 0.5 

A. SCIENTISTS & ENGINEERS . . . . . . . 5.1 
8. TECHNICIANS. rn . . . . . n * - * 0.8 

SUBTOTAL 5*9 6.5 6.5 
C. OTHER TECHNICAL, 

LOANEES: PARENT ORGANIZATION 
1.Reeemch Part lc ipaxt r  0.2 
2. 
3. 

TOTAL DIRECT MANPOWER 6 01 6-5 6.5 

I 

age 78 
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L PROJ'LT TITLE 
Radiatiac DosimztZv 

4. OORKlNG LOCATION 3. CONTRACTOR - LABORATORY 
Oak Ridqe, Tennessee 

PROPOSAL AND AUTHORIWnON 
FOR RESEARCH OR DEVELOPMENT 

t DATE 
March 15.  1955 

I. CONTRACT NO- 
W7405-En026 

10. PERSON IN CHARGE (CONTRACTOR'S STAFF) 

O m  Applied Health Physics Department, Weapone T e s t i n g  R.om, Ue 8, 
Geological surpe?r, Alop Project, ORNL Biology Division, Primate LBborStory 
at the University of ?e-, Health Physics Division of &E h s  
Sc iexztiflc Laboratory. 

IL STATUS (INCLUDING STARTING DATE) 

VOTE: F i m a c i d  iaformarioa should be .et fonb en reverse I& of chis foe=. 
:AUTIONt This  document must be chr i f i cd  seeording to the k b m d o n  conmined hareh. 

wge 79 
I134131 
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-3. RELA!ED PROJECTS ,continued) 

The OREL Applied Health Physics Departlpent I s  engaged in the follow- 
ac t iv i t i e s  related t o  applied phases of Rediation Dosirnetlye 

A. 

B. 
. ,  

c o  

Do 

.E. 

Fo 

Use of Induced Badiatlozl in the Film Badge &ud in  C O W  t o  determine 
neutrone dose i e  be- investigated, Some work wa8 done using =ti- 
vation of developed f i l m  t o  determine the - b e e  on film blackened 
beyoad re- w i t h  the usual light tr%msmieslon methods. 

Mnnitoriag Film Packets used for personnel moILitoring have been reviewed 
and tests performed OD several Qpes of psckdra. 
toring program, the Dupoxrt 553 packet will be Feplaced w i t h  the Dupont 
552 packet and an Eaetm 5302 film will be included in the neutron 
film packet, 

I 
To shpUfY the moni- 

Fi l t e r s  t o  be ueed in the new film badge bave been eelected and teated, 
A report describing test and r e s u l t s  haa been campleted, 

An Automatic F i l t e r  Chengbg Comtant Air Monitor for detecthg and 
measurizq sirborne radloactlrity is be- constructed, 
vlll proride for sntomatlc fat- dmaging at specific irrterw;?e of 
tW and tuxtonstie a i s  of: 2ccw rste of radioacti+Aty collected, 

A l o w  backgmund beta counter for  use w i t h  iav level e ~ q l e e  f rom environs 
a u m e y s  I s  be- f'abrieated, The counter utilizes a 2" gas flow pro- 
partlonal counter and a U@d phosphor sc in t i l l s t ion  counter which feed 
into an -1-coincidence circui t ,  

The m r u m e n t  

- 

Project I (a') 

Mewuremnf of energy losses by high energy (30425 kev) electrons maklnng 
eirrgle c o l l i e l o n  l a  thin metal f o i l s  has been comple%ed. 

&-&e nude of the energy loeses by high energy electrom (330 kev) 
in multiple c a ~ l s i o a e  in foils are In process of completion. For 
this work B Solenoidal beta-rsy spectrolaeter vas developed and used. 

The stopping power of a m o r h g  charged par t ic le  i n  a degenerate Ferml gas 
has been calcalated. 

i 1 3 4 1 3 2  
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4 114. ACCCWUSHMENTS LAST YEAR caPtjaued 

The efiect of thc Wity of the W u m  an the chrvge of a movizg ion has 
been detefminad. 

The Aage Bohr theory of Cerenkov and density effort 011 charge of mow 
pafticles ham been verified rigoroaa arethods. 

I Project I ( b l  

The effects of various iqpurities on the apIouLpt of iolpization produced in 
argon mixtures were tb0rougU.y investigated. 

The apparsturr and techniqaee for memuring the attachment coefficient of 
electrons and electrolpic &if% velocity ia various gases were de~eloped. 
PrellpIllnary data for the attacbpenf coefficient of oqrgen and the drift 
velocity of electrons in eeveral mixtures of gaeee were obtained, 

Investigation VBB made! of the  depth dlgtrlbutlan of ionization in aluminum 
produced by hi& energy electlrrps. 

Depth dose m s  In t ieme inadiated by neutrons of eILcfgits 100 har, 
20 kev, 5 kev, and Oa kev bave been crlctllotad by ths Mode C a r l o  nkethod. I 
Ekperimentel bteminatioas vere prde on the response of the a film (in 
a packet d e s w d  to  give tissue ficst c n l i o g  doas) w i t h  rpenocr@e 
neutmns. !!!he response 
neutron energy lese tben 1 Ilsr. ~ c r t i o l r s  were umde t o  correct this, 

ThC proportional counter method of perrrmrine fa& neutron tirsue doee in 
the presePce of gama rayrr was developed fbrther. A method of callbration 
wltb 80 krteraal alpha source vu perfected, rhom by camparisons vlth other 
laethoda of doaiPretz7. 

found t o  be lovar tban the tissue curve for 



14. ACC- LAST EAB continued 

Project Il (b) 

The variation in sennitirity vith radiation energy of Esetmsn type K and 
Blue  B r s n d  X-rsg filmr were checked in the mnge fropp 20 kev t o  radius 
&Euaas rays. A 
submitted f o r  pliblication. 

of this and dsta on other tgpee of filn has been 

Project III (a) 

Aerial surveys for game radiation resulting from atomic veapon.8 t e s t  
m'pByIout" were initiated and completed. The cooperative work w i t h  the 
U, S. Geological S w m q  for locating uraaium deposits was extended t o  a 
survey of the states o f  Maine, Montana, Uyomine, Colorado and Utah. 

ProJect 111 (b) 

Project 111 ( c l  
H e u t r o n  measurementm we= laade at the Tower Shielding Faci l i ty  with the 
standard neutron proportional counter and the threshold detectors. 

Project I11 ( d l  
The proportional counter snd threshold detector methods of neutron dosimetry 
vert applied t o  the  callbration of neutron sources used in raclloblology 
research. Tbtse were the ORIL &Inch cyclotron wed by the Biology Dirieian 
t o  study the effects of neutrons 011 mice and other anbd.8 and the Ins A h m e  
Ladg 0 rssmibly wed by the L w  A3,auma Health Division for Btudylag xmrtron 
effects on 8 n l ~ l 8 .  

An 6lectrood.r group w roracd in this mectios r o r  the purpore of t o w  
the de=- of m o u s  inetnmrente fbrt eze used by the w e d  Health 
Phyeics Section. -8 of their mrk vill be t o  continue t o  arke dcvClaP- 
mente and -mentr on lnstmntm such as the Rudolph, a portrble in s t ru -  
ment for ramring fad neutmn dose, sab the alpba survey instrument. 

I 1 3 4 1 3 4  



Qmxtum theory of density effect on charge of psrticles of non-relativistic 
~eloci t ies .  

Statistical rsnge d3stribut;lon of heavy recoil particles. 

Calculation of stopping power due t o  macku. collisions, 

RoJect I (b l  
The meamremnt of electron d r i f t  velocity and attachment coefficient will 
be continued t o  include a number of game6 and &rs mirhrraao 

Study w i l l  be lgde of the amount of neutron and @umu-ray scattering from 
nrrioua mdis using a new facUty under canatrclction. Thc reflecting 
m t e W  vill include uater, lad, rlundnum, concrete, and Bteel. 

Tissue dose &e t o  a beam of fast n&mm based on W energy tranefer 
v i l l  be calculated by Monte Car& rethod. 

Calculation of displacemenfa of atoms In hydrocarbons exposed t o  fset nemtlcone 

The dose at various points within spheres and cylinders of wwiow diameters 
for both fast and thermal neutrons is programed for cs l cu l s t ion~  

Project (a1 

Further dwslopments w i l l  be nmde in p611fmn dosinwters and nentron detectors 
as the neea for them in v s r l o u  applications aFises. 

ProJect 11 (b) 

Research and developlpent work w i l l  be aoSe on a 
is instnaitivs t o  IlhpfropB. 

dos-ter whlch 



Project a1 (b), (e), (a), and (e) 

These project0 w i l l  contisue llnap the same general llncs as above, 
depending- on the need of related projects 

16. dBTICIFW!ED PliOBLEB lW3 XbUI 

p l e  gene* program, I, 11, and III, will continue but with a strong 

(1) Accident Studies - A progrem vill be Initiated for &to&* 
a procedure of examination for people vho have been a C O i d e l r t  
victims such that we can asses8 the magnitude of neut- dosage 
to  vhich they vere exposed. 

eBlphseis in  tht following directions: 

(2) More direct participation in  applied radiobiological investigations, 
especially thoec in which we can mdre contributions with ow dosimsters 
and fac i l i t ies  that we have for Irradiatian of biological msterisl. 
success of these two programs w i l l  depend i n  a large part on our be- 
able t o  get into operation propsed Lady aodinr type neutron source. 

The 

I 1 3 4 1 3 b  
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ESTIMATED ESTIMATED ' ESTIMATED 
NEXT F Y  - 1957 LAST FY - 1955 THIS FY - 1956 

17. NORMAL PROGRAM COSTS 
R & D SUBCONTRACTS: 

1. 
2. 
3. 
4. 
5. 
6. 
7. 

TYPE B NA ME OF SUBC ONTRACTOR 

TOTAL R 8 D SUBCONTRACTS 

LARGE AND/OR UNUSUAL COSTS: 

1. Nevada Tests Participation 
2. 
3. 
4. 
5. 

TOTAL UNUSUAL COSTS 

TOTAL PROGRAM COST 

5 377 5 Ooo( 

5 

17,500 

18. DIRECT MANPOWER MAN-YEARS 
A. SCIENTISTS & ENGINEERS . . . . . . . . . 15.8 

SUBTOTAL 15.8 

1. ORMS Graduate Fellows .6 
2. Research Pafiicipants 

8. TECHNICIANS.. . . . . . . . . . . . . . . . . 
C. OTHER TECHNICAL, 

LOANEES: PARENT ORGANIZATION 

MAN-Y EARS 

15*3 
MAN-Y E ARS 

15.3 

15.3 

.3 

15.3 

TOTAL DIRECT MANPOWER 16.21 15,6 

19. 0 MENTS 71") Consolidation of Program occurred i n  F'Y 1955 in to  Qdiation Dosimetry" Progrm. 
Estimated Cost  Estimated 'Employee 

Program 19% H/Y FY 195s 
Theoretical Physics 
Physics of Nuclear Radiation 
External .Radiation Dose 'Studies 
Experimental Radiation Measurements 
Radiation Dosimetry 
Tot&?. Radiation Dosimetry 

19,000 
67,000 
L9,oOo 
20; 000 
224,500 
379,500 

0 *9 
1 a9 
2 e o  

1.0 . 
10.0 
15.8 

I134131 



PROPOSAL AND AUTHORIZATION 
FOR RESEARCH OR DEVELOPMENT 

AEC- 119 

12 PURPOSE, NEED, AND SCOPE (GIVE NARRATIVE DESCRWnON OF PROJECT) 

The Research Perzcticipation Propsm provides 811. opportunity fo r  university 
faculty menibers t o  receive advanced research experience in the f i e l d  of 
biophysics. 
year at the Laboratory, in some instances sharing the use of unique 
facilities located at OMIL i n  connection with special problems. 

University representertives spend from three months t o  one 

Tf;e Traveling Mcture Program is conducted as a part  of the Commission's 
contribution under i t s  program of encouraging the dissemination of sc ien t i f ic  
and technical information. U n d e r  this program, sc ien t i f ic  and technical 
personnel of the Laboratory's staff deliver lectures upon request t o  
universit ies throughout the Southern region. 

13. RELATED PROJECTS 

Reaeazch Participation and Traveling Lecture Progr8ms i n  AEC Program 5000. 

A corollary benefit of the Research Participation Program is that Research 
Participants lend Inportant assistaact in carrying out the research progrem 
of the Laboratory. 

1 
I 

14. ACCOMPLISBW!t!S ULST YEAR 

Uder  the Research Participation Program, s ix ty  faculty members of 34 
universit ies spent periods of at l ea s t  three months a t  the Laboratory. 
these, two  were working in the f i e l d  of biophysics. A number of research 
projects have been s tar ted in southern universit ies as a direct  resu l t  of 
this program. 
atomic energy i s  expected t o  promote the longknge plans of the prograa. 

U n d e r  the  Traveling Lecture Program, lectures before advanced groups continued 
with approximately 175 lecturee scheduled during FY 1955, 50 i n  biology and 
biophysics. 

Of 

I 
I The knowledge gsinod by the participant8 in the f i e l d  of 

15. ExmmREmlPBIsm 

Individuals chosen as Research Participants w i l l  contribute scient i f ical ly  
t o  the research program at ORXL. 
universities; particularly those in the South, t o  exgand the scope of t r w  
offered t o  udergraduate and gredugte students, end t o  stimulate in univsrsitiec 
research which is of interest t o  the atomic energy promam. 

Lectures deliverod by the Labaratory s ta f f  under the Traveling Lecture Program 
are expected t o  n&er between 200 and 250 this year. 

The ob3ectlve of this program is t o  enable 

NOTE: Finoneid informarion should k set fonb on L C I ~ ~ H  dde of t h l ~  brr 
CAUTION: This document must be classified according ea the i n b ~ ~ a t i o n  conmined kseicl. 
Page 86 

I 1 3 4 1 3 8  
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16. ~ I C ~ A T E D  FROBUNS XEXT YEAR 

These programs are expected t o  contiwe in FY 1957 and t o  pursue the long- 
range ob3ectlves m e t  for th  above. 

h g e  87 
I 1 3 4 1 3 9  



ESTIMATED ESTIMATED ESTIMATED 
THIS f Y  - 1- NEXT FY - 1957 LAST FY - 19% 

17. NORMAL PROGRAM COSTS 
R L D SUBCONTRACTS: 

TYPE k OF 
1. 
2. 
3. 
4. 
5. 
6. 
7. 

TOTAL R L D SUBCONTRACTS 

I 

LARGE AND/OR UNUSUAL COSTS 
1. 
2 
3. 
4. 
5. 

TOTAL UNUSUAL COSTS 

TOTAL PROGRAM COST 

5 

18. DIRECT MANPOWER MAN-Y EARS MAKY EARS 4AN-YEARS 
1.1 1.1 1.1 

SUBTOTAL 1.1 1.1 1.1 

A. SCtENtlSTS & EWNEERS . a .  

6. TECHNICIANS.. . . . . . . .--e- 
C. OTHER-, 

LOANEES: PAQPC(T ORGANIZATION 
1. 
2. 

TOTAL DIRECT YmPOWER 1.1 1.1 1.1 



PROPOSAL AND AUTHORIUIION 
FOR RESEARCH OR DEVELOPMENT 

~ 

L PROJEZT TITLE 

Education mid ln4, 
3. CONTRACTOR - LABORATORY 

t DATE 
Mavch 159 1955 

5. CONTRACT NO. 

6. BUDGET ACTIVITY 
NO. 6660 

Th@ C O ~ P B ~  for the medfczJ offkers I s  pax=% of the Advanced Rediobfolow 
f o r  &Mica1 Wicsrs of the A n d  PO-PCOR S p c S  Weapons l?zo3ecte 

8. SECURITY CLASS 9. METHOD OF REPORTING PROGRESS 
'Jnd.weC;tbd &?&-ma 

14, A C C W B  LAST YEAR3 1954-54 

C o m p l e t e d  training of 21 AEC Fellone fn Rsdiologlcd Physics (1 year)-- 
corinectrion with this prog~.p~ L 6 credit muate cwBe  I n  Radiological 
Physics at Venderbilt Wversity I s  given by members of the M v i s l o ~ ~  
Two of the Fellows elected to do the research pmblema fczr--Qeir t5ePes in 
the Health Ph?sics Pivision at QRlL 

10. PERSON IN CHARGE (CONTRACMR'S STAFF) 

~~ ~ -~ 

OTE: Financial information should be set fonb on reverse side of t h i s  form. 
AUTION Tbis documeot must be classified accordins to the i ~ h m a d o n  conmined herein. 

age 89 

11. STATUS (INCLUDING STARTING DATE) 

I134141 



L4. ACC- UST TEAR contlnutd 

Begm +- of 21 AlE Fellorn in Radlologicd Pbysice Septembsr 1954, 
for a parid o? 1 pear. 

Trained 9 phdlcal officers of Wp USB, flsA md CSPBS for sir weeks. 

Trained 1 mmn for chn icr l  Centor, F'ort McClelLm, Alabug for a 
tokl of 2 week80 

Trained I girl for General Electric eo,, Clncimrrtip Ohio for a total of 
2 vwk8. 

Trsinad 1 mun fra the Electric Boat CompUW, Groton, Connecticut and 3 
a6lr men assignad t o  the USS l!autIlua for a period of 2 TIM]LII. 

Assisted EeJptiUr -1- at the request Of Lt. W e  B o   LOO^. 
!Rwee (3) EgJptiurs wre given a r week# eerier of lectures on Health 
Pbysics d- the month6 of m c h  md April. 

A t  the r eqwr t  of Ik. Clam, special d i S C U S 6 % 0 n E  on Health Pbyeics were 
held with Dr. MBspai Izavo durlng a 2 ueek period. Other Japanese will 
be sent t o  Oak R i d g e  fraa time t o  tiPr far similar d i s c u ~ ~ i o n s ~  

LectuFde 

O m  lecture on the bgc Fellowship program at a professional socletg meting. 

A lo-lecture series on health phyeics t o  Oak R i d g e  School of Reactor Technoloqp, 

Four semlnws on Health Phy6icr for m. 

Special Talk8 t o  plrnt farern mB wr-n at UREL (as reqmsted). 

Weekly orientation l e c t w  t o  ~lbl labaratory employees and special  group^. 

Four semlnars on Radlological Safety t o  the M i l l e  Vettr- R+ological 
Health Course. 

Courses 

TWO C o u T 8 6 6  rPa thamt lC8  for the Apprsrrtice Train- P r o m  at -0  

Two course8 I n  InternBl Dose for &re of the Health P&eics MPiSiOn. 

M i s c t l o u a  

This project revim reports urd articles for ptiblication m i t t e n  
of the H e a t h  Physics Mrirlon 8nd edits the Scmi-Annusl Reports of the 
Dirislon, 

m e m b e n  



TKIa 

Training of rsdlcal officers am heretofore. 

Caqletian of the training of present 21 AEC Fellore md direction of the 
research problema far a portion of theae, 

!Raining of another grarrg of 25 AEC Fellows. 

Training or pereonme1 in health pbyrics for AEC Contractors end others a8 
.requested. 

Continue t o  assist in training of m i a n  and Japureoe persons. 

Discussions barn been held vlth Dr. Ckus urd Dr. M o r g a n  011 the posribility 
of Pb7sics lraining prog.ar i n  European countriea as one 
rsnt- R e e l d e n t  Elecnhmrer's Atom8 for Peace prodect, 

of iaple- 

16. AETICIPATED PB~~LRS EQCT ~ A R  

Continuation of of prariarrrr pu. 

Inquiry from Ik. H e m  Roth 8-sted the rmad for a course In Rlalltion 
Protection for persaw not deriring t o  becom a hoalth phq9ieiat but rho 
needed bowlem about ra4latlon such aa ine\uance penorma1 and 
sanitary errgirrcre in general. 

I 

I I 3 4 1 4 3  , 



ESTIMATED ESTIMATED ESTIMATED 

THIS FY - 1956 NEXT FY - 1957 LAST FY - 1955 

r. NORMAL PROGRAM COSTS 
R & D SUBCONTRACTS 

T Y P F ~ , N A M E o F S U B C O N ~ R A ~  TOR 

1. 
2. 
3. 
4. 
5. 
6. 
7. 

TOTAL R D SUBCONTRACTS 

LARGE AND/OR UNUSUAL COSTS: 
1. 
2. 
3. 
4. 
5. 

TOTAL UNUSUAL COSTS 

TOTAL PROGRAM COST 

5 50.000 

s 

$60.000 

t 

s 

s 60,000 s 6o.Ooo 

18. DIRECT MANPOWER MAN-Y EARS MAN-Y EARS MAN-Y EARS 

300 300 300 A. SCIENTISTS & ENGINEERS . m * * * 

6. rn a s .  I * * TECHNICIANS. . . 
SUBTOTAL 

. C. OTHER TECHNICAL, 
LOANEES PARENT ORGANIZATION 

1. 
2. 
3. 

a 

300 TOTAL DIRECT MANPOWER 2- TIP 

19. COMMENTS 

Page 9; 
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