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very scanty previous ks;ovIledge v r i l l  be found correct - whez ne have the  actual 
dose caref'ulkv fo l lomd h-j the physicists and t h e  c l in i ca l  conditions foLLomd 
by t he  physicians. 

It is  almost Mpossible t o  classif'y the experiments according t o  m. 
Cooper's "urgency" l ist  (rcpezted below w5th md i f i ca t ions )  but an at tempt  v i i l l  
be made.. 

An (1) Iiesearch leadinl; t o  infomatio;? urgently and irmedfatelp 
needed for. d e s i g n  and q e r a t i o n .  

(2 )  Re~~emch. the v i t a l  need f o r  vhich is foreaecn, which lmst be 
Dressed ar, actively as possible. 

B, Eesearch leading t o  essent ia l  infomation which is not so in- 
mediately urgent as Class A ,  

C. Studics of Alternatives. 

D. Fundaentol Studies - leading t o  infomation tha t  may ha,ve a de- 
finite bcoring on progrw; but whoso prac t ica l  ap9licaticn is 
not so definite.  

IIII General Prob lem and ZAethods of Study 

A. Chenical Toxicity of biaterials Used - Class - 
1. Ob ' ec t ives  

*€Id ar,lounts A( 2) 
b) Tolerated Concmtration j.n air A( 2) 
c)  Distribution i n  body - a d  l oca l  e f f ec t s  

d) Variation between acute and chronic cxpooures 
B 
B 

on tissues 

2. h k t e r i a l s  
' w a l  and its coLqounds 
b) F - P ~ o ~ u c ~ s  

b) Laborator] = i d s  exposed by 
b g e s  t ion 
Inhalet i on- dus t 
S k i n  kbsoqtion 
Inject ion 

4. Location of Studies 
a) Ledical School 
b) LYchael lieese H 3 , s ? l t d  



E.. External Irradiation EffccGf 

. . .  i#3 
Class - 

1. Ob ‘ectives 
‘-ce mses - Acute and chronic; total. body 

and local; fixed sources, diffuse sources 
as a i r  ond water A( 1) 

B 
B 
B 

b) EFTects of over-exposures 
c) Recovery tine fmn over-exposure 
d) Aids t o  recovery 

2. Sources of Ezpa sure 
a) €i.adiuu sources - alpha, beta  and ganmta ray 

€Ugh voltage apparatus - x-rays, neutron 
Cyclotron - beta, garnrsa and neutron 
X-metal - alpha, beta and gamma rays 
Pile - fast and slow neutrons, gamma rays, 

beta and gamma from exhaust 
Separation and purification - alpha, beta and 

gamma rays from so l ids  (dust), liquids and 
gases (F-products) 

By-product disposal 

3. Nethods of Stu 

b) Clfnioal effects on personnel hown to be exposed 
c)  Total body expoeure wlth varying rates and tdtal doses 

t o  hunans (incurable) and anlmls  (bacter ia ,  
drosophila, xnmmd.8, and fish). Observing’ swvIv4 ,  
blood changes, other tissue changes, genetic effects  
and lack of charups f o r  safe doses, 

1. X-rqm - fran? high voltage api-aratue 
2. G a m a  rays - Eadium 
3. Past Neutrons and Gmia rqs - Cyclotron 
4. Beta rays - separate F-products 
5 .  Beta and G m a  rqs - F-products, so l ids  

6. Slow and Fast neutrons - PfPe. gases and l iquids  

4. Location of Studies. 
a) Prolec’c Personnel - wherever they are  
b) Project - Drcxel Building, Medical Sc31001, 

Cyclotron, (Site B) 
c) Nattonal Cancer Institute 
d) Chicago Tumor I n s t i t u t e  
e) &xiorial %spita l  
f) University of Ca l i fo rn ia  Hospitol 
g )  Site X 



C, Int;e=nel B3dy RadFation - fmx redioactiw eleinents Class 
c__ 

b) L o c d  tissue to lc rmce  doses due t o  
1. Materials that localize ElryeiologlcdLy 

2, Lhterials tli& l o c d i z e  ph3sicLly a, 

A ( 1 )  

4 2) 
as IoCine i n  thyroid, S t r o n t i m  iI; bores 

psrticlos in lungs, f r m  air. hy ,,aterial 
passir-c thmu$ Gastm- 1ntcstina.I q s t e r i ;  
m y  ::i&teri& deposited 03 sitil;.. 

c) Absoq t ion  02 F-pror'-ctr by .A( 11 
1. Inhdati.cn 
2, Izgest iou 
3. Absorption through &iT! 

d )  Distribution of X'-;rnduzts i n  the body 
e)  Changes i n  distribution due t o  raeioactive decay 

to another element 
f )  Methods of aiding olitlination 

D. 

2. Sources of Exposure 
a) Pile - through cooliw air o r  w a t e r ,  r eco i l  off 

netal, coating failure, disaster .  

pipe failure or mechanical breakdorm, i n  cells 
or oentral gallery 

b) Separation Plant - too rapid solution, in air; 

U )  By-product disposal  - acoldent or eabotage 

d) Chemical laboratory - careless handling 

3. Uethod of Stu 
' d , a m r m m t s  of radiations in air or 

pure gases, in f l u i d s  aud  f m m  solids 

ingestion, &in absorption and izljection of 

1. Biochemical studies of eqosed aninals, 

2- Autoradiographs 02 affected organs and tisumos. 
3. Pathological studies of blood and otSer t, i ssues. 

b) Clinical study - of exposed personnel 
c) Biologicel studios of anirnels exposed to inhalation, 

F-product s . 
i nc luang  tracer s%diss .  

4. Location of Studies 

a) Project - Abbot Building, (S i t e  B) 
b) Radiation Laboratorg - University of California 
a) Site  X. 

Protection St;zdies - Physical 

R 

G 
B 

http://Inhdati.cn


act ive s0Lirces. 
b) S;ll>-contract laboratories. 
c)  wb-contract incillst-rial =fant s. 
a) sites x and TJ 

Iv. Organimtioa 

A. Section OD Clinical Yedicine and Idedical 2esearch 
Section Chief - Dr. S. T. C a n t r i l  

Rmiatology and Patholo&y - G r o q  Leader, Dr. L. 0. Jacobson 
Asso. Groug Leader, Tlrs. Uahon 

Clinical -‘Gmi;p Leader, Dr .  J. J. Nickson 
Toxicology - Group Leader, Dr. A. Tennenbaum 

B. Sectioc on ExTerinentd Bioloar  
Section Chief - Kr. E;. S. Cole 

Radiation BioloOg - GroEp Leader, pdr. R, E. Zirkle 
Biochmical - Group Loader, Kr. 1’1. E. Co’m 
Biophysics - Group Loaber, Mr., E. Abrcilns 

C, SectiorL on Radiation Physics 
Section Chief - I&. E. 0. PJollan 

Protection Keasurement - Gi-up Leader, Lr. E. N. Parker 
i’ieteomlogy - Grou;, Lander, Nr. P. E. Church. 

D. Consultants 
Clinical Toxicologist - Dr. Joseph C. Aub 
Cytologicd PathologJ - Ijr. Tki. Bloora 
PhysiologJ - ~ r .  li: vi. GesarZ 
General Badio low - Dr. Paul C. Hodges 
RndiatZon Rxysics - Dr, Go F z i l l a  



Pre-cmlo-pert physical and labi7ratosJr exmiinstions ox all 
errip2o.Tc.es. 
as indi c c t  ed. 

Ehbsequeat plqwical and laboratoIy exuinat ions are dorm 

S w c i a l  Eazards ( radiat ion and toxicoloZic) are  surveyed a d  
eqxmed porrmnel are checked bjj freqnent laboratory studies. 

I idus tz ia l  hezards i n  plants su: ;g iy ing  X-met& a r e  survoyod i n  
conjunction :dth Ii’lajor B i e d e l l ,  t o  recuce t h e  hazard t o  eqloyeese 
Persoanel ir these plunts are checlced yhpicd. ly  and by laboratory 
e-nrt ion. 

WoUan’s Group has adapted a Derschm electroaeter t o  xeasure 
%metid. dust sm.plos taken fron the air by e lec t ros ta t ic  precipitations 
LhJor f i i cds l l  end h. Nickson are a t  present collecting i n f o m t i o n  on 
thaoe concentrations i n  industr ia l  plants. 

The care of accidents t o  enplagees in the Chicago Laborutorios is 
followed by the  Health Division. fn t h i s  regard we are undertalring a 
progxam t o  redilnce acciaents by furnishing safety glasses t o  c h d s t s ,  
preparing posters cal l ing at tent ion t o  hazards such aa unchained corcpres- 
sed gas cylinders, ether fumes and use of respirators where indicated. 

Survqrs of the existing literature have been Fade on: (1) X-metal 
TO:ifci%y (2)  The Xffecte of Radiation on the Blood and Blood FonliinG 
Tissues ( 3 )  Radiation Genetics ( 4 )  The Tolerance Dose (5 )  Whole Body 
Irradiaticn.  

Design and operation of future operating plants have been studied 
and checked f o r  hnzards. 

Total Body irradiation i n  mn. These studies on incurable ~ a t i c n t s  
a r e  d e s i s e d  t o  study tile e f fec ts  of :hole body i r rad ia t ion  i n  L=. 
a r e  b a i x  done at lienorial %spital ,  IJew Yo=.k, the University of California 
Bospital ,  S a  FTuncisco, and the Chicago Tumor Ins t i tu te .  Sing16 exposures 
of 60 r (400 a),  wrl t i3 l e  daily eqmsures in  short tine periods of 10 r 
t o  50 r (100 a d  200 Kvcp) and contimoue i r radizt ian zt the m t e  of 10 r 
per day (200 kv) for 30 days is being given. These experixients xi11 give 
soae useful infomation ;diich me do not hove on the  effect of whole bo67 
irradiation. They mqj pmUt an appraisal of the effects after several 
wnths, and at the most 1 - 2 gears, as the  m j o f l t y  of  the subjects used v r i l l  
not survive longer due t o  e x i s t i w  disease. 
nagnitude of ar, exposure t o  which a m n  co-dd be mbjectod i n  ~ u r  emergency 
and the length of t irae before restoration takes place (as well as c m  be 
judged f r o m  present laboratorv neth nrl R 1 

They 

They also serve to judge the 
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hay-.: bee11 ix y c - p c c s  for five ncrrths. 
clf X - s c t c i  n ixrzte  kas  b a r n  iu pocress €or four  I I ~ O E C ~ ~ S .  Subcutmcoxs injec- 
t i o n  of  X-xe';S. n i t r a t e  studies -?ere done on ii 1ir:iteci r c a e  and y f i l l  be con- 
t i nued  to fonr, a co?.i:slt.te stu.dy of S-metal a e p s i t i o n ,  em-ction an6 toxic  
effects. 
four  ran the  usin:; 907.dercd X-meta l  and oxide, 

Skin ebFor2tion s t ~ l Q  sf e t ! 4 c r  or t rac t  

Inhalatior- ZC feedin3 experiments on Cogs have bsm. i n  pro:;ress f o r  

A conglate picture of X-meta l  tox ic i ty  by injection 
experirwnts, using X-netal nitrate. 

Studies of the X-meta l  C O ? . Q O ~ ~ ~ ~ S  in iriost cOi .~ 'o~ 
(UOZ, iP,,l Urn4, uetal) to deternine thf: absomt ion  
and t o x i c i t y  by the  route of exposure nost l ikely in  
practice - i q p s t i o r i ,  inhalzticn o r  skin absorption, 

lITollan9 E section h&s nov per fected a Dorschem olecfrmetes  ?LT~cII 
s a t i s f a c t o r i l y  ;..ecsurtx t h e  quantity of X-ne ta l  in ashed tissue s rn -p l~s  
t o  viithin - 5 p ' g x .  Ibis now permits Dr. TamenSam t o  carry  thmugh 
his expri..ients x i th  n convenient and suff ic iext ly  accurcte cLezsure Of 
X-mot.al deposition i 3  relation t o  to ;~; tc  effects. 



hcve b e a  iI? Trosress for f ive  n@,nt.l??c. 
of X-CetrJ. n i t r a t e  hae bem iu ; ~ r o p e c e  f o r  four nimt l i s .  Subcutw-eous injec- 
t i on  of X-metal n i t r u t e  s tudies  ;.;ere doue on F, lh i i ted  z c d e  and ?:ill bc con- 
tinued t o  focr. 3 coiqJlt3te study 3f X-net& deponition, excretion an6 t o x i c  
effccts.  
four izonths usin.; 20:idercd X-netal and oxide, 

%in  cbsm? t ion  StuGy of other  ox-tract 

Inhda t ioc  and feedins experiments on 20~;s h m e  been in pro:;ress for 

A coqlete picture of X-xetal t0xicit.j by inject ion 
experinents, using X-metel nitrate. 

Studies Of the  X - I X f s l  C O l . L ~ O W d S  i n  IiQSt COIZcOO US8 
(UO2, UF4*  U r n 4 ,  i.ietal) t o  aetomine t h s  absorption 
a d  toxicity by the mute of exposure most liirely i n  
practice - ingostion, inhaletion or skin absorption. 

Wollcn* s section hLs nor: perffecte6 e 3erschm clectrmeter :Mch 
s s t i s f ac to r i ly  ;.:c=1suTes tho quantity of X-netal in aohed t issue sm-ples 
to  v;ithin - 5 r J g m .  
his  eqcri.,.ents xi th  
& m e t a l  dopositlon i3 re lat ion t o  toxic effects, I 

Tiis now pe-zxits k0 Tmcnbawn t o  carry  through 
convenient an6 sufficiently ace--ate nesslire of 

The remits of cortbin of these eqcr imats  have cdraady proved w e -  
i ' u l  in appraisixg the  jm'ediete hse=ird of the ingestion of the oxide ond 
ni t ra te ,  a d  the skin absorptior. of tino ether excract of tiie nitrate. 
studies w i l l  be coc@eted iB tL;e XJ qp:ai&e the  re la t ive  tot- is i ty  of' cther 
compands, 
over a long 2erioi! (xnaY?J~~m for nice  2 yaars) .  
ments w i l l  still be usef'ul i n  qpai s ia  any e q e c t s d  toxicity. 

Further 

Anii,.als are kept from each grorrp t o  ascertain the chronic effects  
me results of these a-qeri- 
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personnel w i l l  be required other than tha.; providad ia the  new 
1 aborat ory’. 

If the  results re-prted in the litsrature are  confirmed the  work 
Ne feel thzt  it is essen- wil-l have performed zi most u s e m  purpose. 

tial to study the valieity of present claLme 

Work f o r  the coming month. Eedicdl and acciaent contml, indus t r ia l  
kygisne a d  oofety s t2 rd ie s  w i l l  continue‘ 

Total body radiation studies in m a n  ,Mil continue, 

3lnphasl.s w i l l  be placed on the hazard of X-metal t o  l a t e  skin dru;lEEe. 

X-netal toxicity studiee 7dLl. continue. 

Plans for safety contxrol of work and cxperimonts at the Clinton 
Laboratories v i l l  bo -wede 

A revifiw of blood counts of the Chicago personnel on a s t n t i s t i c a l  
basis 5 .r i l l  be undertaken. 



BIOLOGICAL I2ESMC.H 

E. S. Cole - Section Chief 

A. m e r i m e n t s  in Procress 

1. Fa&t n- and x-rays [Zirkle mE Jacobson) 

a. Drooophile em survival. To give conpariaon of dose-survival 
curveB, x/n r a t io  f o r  50$ survival and cross check with Victoreen 
doslneters. 90 percont coq le t e .  

b. Rabbi t  s l m i v a l  after single doses. To give x/n r a t i o  fo r  50$ 
survival,  arid coxparison of dose-survival curves. 50 percent 
~ c b . ~ i ~  L t; 

c. Rabbit blood and t isaue charges af ter  sinFJe doses. To deternine 
and compare in jur ies  and recoveries of the hemopoetfc sgsterm 
primarily. 30 percent conipleta. 

2. Beta and gamma radiation fm ’P-prosucts (Zirkle rine Jacobson) 

a. Mammalian survival for continuous uxpsure gmua r q s  from 
bonbarded ni t ra te .  To determine l e t h a l  dose and con?are with 
value f o r  x-rays. Preliminary experinent. 

b. biiarmnallan blood and t i s sue  c h q e s  5uring cuntinwous e q o s u r e  
to gama rays Rwn bonibarded ni t ra te .  
the  hemapoetic s y e t m  and compme u5th those cmx3ed by x-rays.  
Preliminary experiment. 

To determine in ju r i e s  to  

c. Bacteria colony formation. 

’ nitrate and compare vrith x-rays, Prelhxinslry experiment. 

To determine dosesumival curve 
fo r  combined continuous beta and gamma radiation fmzi; bombarded 

d. Bacteri7ia colony for;nation. To determine dose-survival curve 
for gama radiation from isolated 3a-Le frection. Preliminary 
experinen t . 

3. Radioactive gases {Abrans) 

Guinea pig blood and t i s sue  chq5es for cmtiouous exposure t o  
X & a  and A U .  
by beta and gamma radiations t o  respiratory aad lipoid t i s m e s  
primarily and check calculated tolerance, 

To determine na?xre and extent of injury caused 

Prelir:Lcany experbats e 

4. Radiations f r o m  Pile #l ( Z i r k l e  and Jacobson) 

a. Rabbit blood chmges during exposure t o  g a m  and n LetLkEge 
radiations Cx@ete. 



a. Rabbit sum-iva1, veiglit, bloDd and tissue chwgeo f o r  a n a l l  t o  
large doses of each isolated radiation. To cocrpere fast n and 
gama effects with each othar  and remits already obtcinccl, to 
conpare slow n ef fec ts  with ca lcu la ted  equivalent g m m  radia- 
bion, m d  t o  detect any s p c i f i c  slov! n effects. 



€&hits &noa pig and m u s e  sirmival azd. t i s sue  c h q e s  f o r  
contiriucus exposwe to X&33. 
 gam^ action, l e tha l  ievei a d  tiue-$ntensifT reletiom. 

Guinea pig Etccmaation of 1131 f r o z n  a tmqhere  for simrt aid 
lont: eqc,mres, 
es t m t e  t l r j r o i d  tolerance. 

To Ceterdne nature of beta and 

To deternine t h y r o i d  E s s k i l a t i a n  fm.1 lung a d  

a, 

b. 

C. 

d. 

Rat metabolim of inhaled recoi l  F-products fron uncoated metal 
fn  P i l e  #3 by charcical separatioo, a c t i v i w  and radio-autographs. 
To locate ma' t race  paths of daughters of short-lived gaseous 
F-products ia body. 

Bat end rabbi t  metabolism, survival, blood,  tissue chmgos and 
tissue a c t i v i t i e s  fo r  high dosea and for long e q o m r e s  t o  b h a l e d  
recoi l  F-products. To eatinate hszard, tolerance and time factors  
involved i n  coating fa i lure ,  p i l e  disaster  and milltary operations. 

Rat survival, weight and t i s sue  changes and autographs a f t e r  in- 
gestion of long-lived F-products. To estimate and check hazards 
and tolerances of f i ss ion product distribution. 

Rat and mouse t i s sue  changes, ac t iv i t i e s  and autographs clfter 
inhalation of' long-lived f-product dusts. 
of distributions.  

To estixaate e f fec ts  

7. Water contamination (ZirUe and Cohn) 

a. Fish exposure t o  x-radiation. To determine nature of  radiation 
darmge fo r  species and distribution. 

b. Fish assinlilation o f ' r e t a l  and F-products A.om exposure t o  metel 
pool discharge, 
e f fec ts  of tenqerature and coating leaks. 

To simulate hazards of water cooled plant i n  

C. Fish rnetabolisn and. injury f ron  high concentrations of fresh 
F-product s allovied t o  decay 

1: To be finish&: 

ac Specific ionization report. 



c. !buse exposure chaxbers f o r  beta-raaieticn Zrsn bonbnded 
n i t r a t e  

de Desig.1 of 107: concentratiqn Xc e n o s u r s  chaabers. 

2. To be continued: 

a. ?labbit lethal an6 blood effects  fo r  x- an2 fast n-radiat im.  

b. Dmsoahila survival for f a s t  n-radiatim 

c. Guinea pig t i s sue  changes f o r  &-f+l eqms1x-s a n d  cont;.ols. 

d. Design of No, an3 Xe extraction pocc.sses f o r  S i t e  X. 

3. To be begun: 

a. Fat  metabolism of r eco i l  F-groLucts at &?keley mr?. Chicago. 

b. Rat motabolisn tissue changes fo l lo i r ins  ingestion of large 
a O W t S  Of F-j)mduCtS. 

d. Construction and t e s t ing  of lo.?; concentration Xe exposure chmbers. 

e. Design 119 vapor exposure experiments 

f. Design F-product d w t  exposure ex;,eri;llents. 
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REp;L'IsI PHYSICS 

E. 0. N0lJ.a.n - Section Chief 

I. Present Status of Work 

A. F.adic?tion b s t r m e n t s  

1. Pocket meters (U. iii. Parker) 
a. For ga.sm-rays. 

'@;e develos,ed here fo r  use ,c. humid cl-nates on order 
A.om Victorem Instrunent Cox~any. 
readinC these instruments i s  being developed by Victoreen 
a t  ow? request . 

Projection neter  for 

b. For beta-rays. 
Special t h in  w a l l  meters for beta-ray measuraaents are being 
used for experimental work. 
is being :yorked out. 

"!!e design for Q cormrc ia l  model 

C. Dental F i b s .  
Work ;vi11 be s t a r t e d  soon on a stu&jf of the  usefulness of 
filnis as an exposure neter. 

2. R.?cording Integron meters. 
Being-manufactured by Victorem. Testin& of this i n s t m e n t  
is being carried out here. 

3. Rate rxters .  
BIr, R. A. Ulson is spending som time studying possible im- 
pmvcdents i n  th i s  type neter. 

4 .  Fast neutron mcasurcments. 
Vork is z t i l l  i n  proZross on the devclopent of an i n s t m e n t  
which w i l l  give an accurate measurement of neutron dosage. 

5 .  Air and water sampling meters# 
Techniques for thase neasurerr,;ents 'are being studied. 

6. Work of Radiation Uonitoring and I n s t m c n t  Coordinating Cornittee. 
Plan for X is appvximtely cornpletsda 
Tbrk b e m  on a stu*@ of r equ i r cxn t s  f o r  I?. 

B. Bio1og;r Experinent 8 .  

k cooperative s u r t . q  vi th  Colors Section of the Siologj7 e q e r i n e n t s  
is being nade x i t h  the deaf of. helping t o  plan the necessary physical 
nreasurment s . 



C. Personnel 

The plan f o r  radiation monitoring at X requires several nen whc 
w i l l  need t o  be trained. 
X requires a reorganization of the section at Chicago. 

“lie sh i f t ing  of part of  this  section t o  

D. Pis: and Tissue Sanpliq 

Tlorlc is being continued on t h o  meammuat  of the  metal content of  
dust collected i n  plants. 
content of t isnues will soon be turned over t o  him. 

The m r l c  with Dr. Tannenbauni on the metal 

E. Neteomlocical Program (P. E. Church) 

1. Obtaining personnel and i n s t m e n t ~  fo r  meteorological work 
at W. Uost of the  instruments and personnel have been acquired. 
It is expected tha t  th i s  work will be started soon. 

2. Studies at  X in connection v i t h  experli;.ental stack i n  cooperation 
with Leverett. 

3. Corx&atfon of  radiation neasurments and neteoroloey at X af ter  
opva+,ion begins. 

F. Health Section of  Project Handbook 

To be cmpleted by June 15th. 

11. Work f o r  Current Month 

Pract ical ly  a l l  the sections l i s t e d  in”1” w i l l  require attention during 
the  ClUTat LiEth.  

111. Weds for Future. 

A. Setting radiatfon mzitoring plan at X i n  operation. 

B. Testing a l l  instmmts t o  be installed.  

C . Experinental work with biology section 

D. H e t  eorology studies 

E, Ixprovment of instruments for I!?. 

F. Continuation of Eealth Hazazd studies- 



--- i'roblm I. (ks. l,orenz, Heston mci Deririgcr). 
eqosare  over E hours out of each 21t thet  will cause deinon- 
s t reblc  blood and other  chmges, ana t h z  effect  of a8di- 
tion& czi-ioslires on top  of tl..esL3:, 

To f ind  the leve l  of 

1. Chronic Eqosures  - t o  deternine tolerances. 
ExTomres of 0-1 r, 1 r2 2 f, 4 r ,  and t; r during 
6 hours of each 24, 

Observe: (a)  Blood counts 
( b ! Weight curves 
( c )  IIi s toiaci  c d  e:imges 
[ a )  3reeding 

2.Chronic 3kposwss plue Acu-te Eqosurcs  - t o  detem-ine vhethcr 
there is  a l o c d  ressrve ana greater  response t o  acute doses, 

(a) Sme chmnic e-qomrres 5-s i n  1 with "acute" doses 
of  50 r and 12.5 F in 5 hours (x-ray), and return 
t o  chronic ezosure.  

(b) Saxe as exce2t n3 iiiore zcate exgosure. 

( c )  Sane as tlan exce3t repeat aclrte exposure *:&en 
blood returns t o  nomcl. 

Mice-fully L) Gtliyiea Pigs-pmti elly . Rabi t  s-voq i n c o q l e t  e l y  . 
3,Cironic ExTosures t o  8 r f o r  1ir:ited ",Le - 1- cionth  ET?^ 2 mntiis. 

&Control SinTJe exposures t c  50 r mt! 12.5 r i n  5 hours tine. 

2aSbits and Guinea Pies to be tried at; c i - i t ics l  levels- 

p r o b l e n a .  (Drs. l&zshav m d  SNettlesCiF) - To detemine the e:i?)osurx, in 
short 7er ioda required t o  cause def in l te  blood z d  other 
changes, the ti113 it takes t o  recover, an3 the effect of ro- 
>eat ins slnilor e:goscres. 



T o t a l  body irradiation e:qerir:ients included in Dr. Cantril's reTort, 



A, Tracer Studies 

Successful procedures have been accoqlished f o r  the prep ra t ion  of 
the long life slow neatrozr F-products wiYoxt the  precsnce of ine13 
carrier. 
prosucts free fmn X-netal 
the i i istr ibution i n  the boiiy. 
mouth, by injection into the per i tx tea l  cevitg, direct ly  into the 
xuuszle, cad i r t o  the lungs. 

Both the individual slenonts and the  raw r;Lixfxre of 5'- 
b c i q  adxinistered t o  r a t s  t o  evaluate 
These substances a r e  adrainistered by 

In  addition, 8 Froceclure has beern devised by vlfiich it is anticipzted 
thot born short  l i v e d  and long l i - ~ c d  active de;x>sit;s misi~lg frvra the 
slow ncutLmo f i s s i o a  of X--ri&%.X can be mispnded i n  the ais  and t h e i r  
d i s t r i b u t i . a  iil the body detemiasd i'oll.os:irLg iniitiLation of these sub- 
s t a s e s .  In adeition it is  p lsnrd .  t o  evaluste both the distribution 
snd raeiation e f f ec t s  of the raw fissim ixLc7ture contaiging the long 
l i f e  mteflal upon Inurn leulrenia gatients. 



C, The deadline for the f2st nextror, g r o ~ p  c m o t  be predicted sinca 
Its argency is  at present ukzouzl to me, 


