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2. 

I N T R O D C C T I O R  

A. PHARldACOIxxiY AIIO 'poXICOu)(;T DrVfSIOlr 

The funation of th ir  Mririon i r  to dot.rdn0 tb bxfOfty  and 

pharroology of tho non-radloaotir, ohomiorlr a n d  oompaundr of  i n b l u r t  

t o  the Atodo  Energy Comairrion during the oouree of production and u t i l i -  

ration of atomlo powr and r o l a t e d  produotr. Suoh an undort.ldng 1~6 . r l l -  

b b a  an O x t O M i V O  b io logiaal  program rupported by lntonrlw rtudier bi t0 

the  ohamio*l and phyriml proportlor of tho variour oompoundr, t h d r  rod. 

of aotion, dirtributlon, and rtorrge In tho body, and the ir  modo and =to, 

of e l b d n r t i o n  f'ron tho body. A funduPsnf.1 undsrrkndfng of t h e m  moh- 

n i r u  of aet lon I 8  i rapnt lva  if i n k l l l g e n t  prophylrotio and therapeutio 

maruroa a m  to bo d e r r l o p d .  

B. DIVERSfPIgD PBOBUYS DfVfSIOli 

?hi8 Diririon ooordinrtar tho aetiritier, of' nriour rea-rolatmd 

graupa of lnnr t iga tor r  throughout tho ID~irrtrity oorcrring the br-dor 

i i e l d r  of biology and wdioirt..  

to obtain f'unduaontal W o r m t i o n  and kohnlquor appr0pri.b t o  I better 

undorrtmding of tho o f f s o t s  of and mohanimt of aotion of ioniring radla-  

tiom upon various biologlolrl Sy8bmJ and (b) t o  rtirPulrt0 a broador in- 

terert by oapable invertigatorr I n  t h e  f i e l d  of' atomio energy. Irieldr of 

fie objootirer bn aIY bo-foldr (a) 

(iodine, eta.), and tho of'feotr of radiation upon h n i ' t y ,  probin  srG- 

boliam, the helntopoistio and  wproduotirs 8yrt811~. 

I 0 3 9 2 8 b  



C. 8ERVICg DltVXSIOMt 

It i r  tho rorpono ib i l i ty  of thir DiTirion t o  aoordinak t h o  rrriow 

l o o r  inoludo r p o l a l  rurrsy8 In plant8 rolatlts to o h a d o r 1  and radiation 

h u t d r ,  support of a bnnoh off loo for th ir  a n a  for the Ysdieal  Advisor 

to th. A h d o  Easrgy ~oaairrion, marursrwntr relative to  h e a l t h  phyrfor, 

urd 8 p O h l  rorr ioor  and tmtr prbbhg to r d i o o - l o g a l  problem. 

0. U D I O U X I Y  AMD BIOPIIIISICS DIVISIOES 

I 

To thir M T i 8 i o n  i r  dologatad tho rrrponmibl l l ty  for tho rtudy o f  

a11 rrdirt ion h m r d r  rhloh m y  ariro from the produotion and utillvtlon 

of a t o d o  o~tbrgy. In addi t ion  to a produotivo roroaroh program, t h i r  M i i -  

rion is e r l l o d  upon to mab n v r r y r  of r v i o u r  radiation h a u r d r ,  prtain- 

ing ta oortain indurtrirl proorduror in  plmfr ,  and to p.ka approprl to  

reoommrndatiolu* The biologlorl p r o m  inrolvmd lnoludar the nuobnirn 

of aotion of ionising r a d h t h n s  and tho m 0 t r b o l i r ; a  of variour mdloaotivo 

u o k  from biologiml r y l b m .  Method8 for the dotooting and treatment of 
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IfI. 

1 . A ~ X N I ~ T E A T I O H  (8201): 

S2014d: Adrorptlon Stud ior  on boa, - (IrpJdurnf.1 Rooumh) - 
To rtrody tho ~rgni tudo  of the doporition of r v h r  llrfrlr ruoh u d u a ,  

kryllium, oaloim, m d  nonawhlr ruoh a0 phorphator and fluoridor ia. 

bono. At- t o  oluoidat. t h o  r s o M r r  Oi bon, deporftlon. 

( R o j e o t  jf172)- Two-ek, High Conoatration h o t  

Expoouro - 6 Studior, 6 Montha. 

(Rojeo t  f17S)- sixtyday, Iar Conwntration ~ u r t  

I 

Prporun - 2 Studior, 4 Month#. 



60 

(Frojoet #176)- A a u k  Thorium Durt mp08~?08 - 

p r d d o  labontory oontrol of inhalation rtudier. 

S21Wbt Almohr  and lkul Retention - Intrrtrrehsrl 

32104: Spooirl Problem8 i n  Toxiooloa - Roquork n o e i w d  

by the R O o h e 8 t W  Area for oxprhntrl data vary Iridoly iron brlof expomre 

8tudi.r on a ring10 matorid to eutanoour and oouhr texioitior m d  rhort- 



trial Zoxioologlr w h. follaring four problomn h.r, boon melooted ar 

ruttabla for rtlad.m-1 n r o u o h  by t h m  Iadtubrlal Eygio~m 8ootion during 

poironing and to ort.bli# rhotkor thoro f ~ o t o r r  

are rpooifie or norupsoifto. 
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52iQ-18 Pbporition of Rojost  r k r f r l r  in Bone 0- To obtain 

i l l ionrtioa OII tho doporition of ptojoot r k r i . 1  in bono. 

- $220-8 a Skin and l~ym 'paxioity of Pm30aa Ytarirlr - TO de- 

t m h  th. approxima- boxioity of projeot rkrialm to .kin .a4 o p .  

- 8100113a Blootronior h r o u o h  .ad Dovelopont - To prorido 

h o l l i t i o r  rsd i n i o r r t i o n  mlatiro to tho derolopnnt of s p o i a l  mquip 



SZSO-lbn (Rojoot  f179) A ~ u k  and p i l o t  otPdlor, in-prl- 

tonor1 and oral,  or nrrlour Be ooapounda in  Rata, do., rrbbitr,  a a d  @aa - 
To oompleb work r C v k d  i n  194647  of ortabllrhing LDM)(r and 9o-dry 

w i t h  four Be oomimmds f o r  2 yearn 3.n rats and 1 yoas (or longor) ln dog8 - 
To etkablirh t o d o  offeotr of oontinuous ingest ion of Be oompndr 0I.r r 

long period of t h e .  

(Projeot #181) Studio8 of the aff'eot o f  debil i tat ion 

i n  Be polronhq - To in l sr t iga te  tho pors ib i l l tp  of a debil i tat ing frotor 

S t S O ~ l o n  (Projoot #18Z) &out. and p i l o t  rtudier, i n t n p r i -  

to-1 and oral,  of vulour thorium oorpoundr i n  ntr, rim, rrbbitr, and 

g u h  plgr - ?e o m p l a b  work a tar ted  in 19464'1 of ortablirhing LlSO*r 

and %-day toxioity by reeding. 

(Projoot #l88) Chrodo ingortlon-toxloiw rtudior 

r i t h  f ro thoriur ooapoumlr for 2 your in  ~k and 1 ymu (or l o n e r )  i n  

dog8 - To ortabllrh &xi0 ef footr  of o o n t i w o u r  ingortlon of thorium 0- 

poluzdr owr a long p r i o d  of t h e  

3230-28 Effsot 02 age on tox io i ty  of beryllium and thorium - - 
0 

To dotermfne the most resistant age of r a t a  t o  toxioity of beryllium and 

thorium. 

5 2 5 0 4 :  Rat BrmodiPg Cololp - It i r  intendad t o  arlatrin o u r  

rat brooding oolony i n  order t o  supply rats for the entirw Rooherter Rojeot .  

1 0 3 9 2 9 2  
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6. ANALYTICAL CHSYISTRY (S24O) - I 

for projsot nrkrirlr. 

logiarl oonditfonr. 

S W 4 ,  n u a r i d .  tboratory - To prwido ~ a t h o d r  and aMlyrrr - 
of rrkrirlr  for fluorid, oontent. 

S240-41 Routine Ylklr Yieror~rl~rir - To pror ib  aootmG - 
u u l y r e r  of ~ l u t i o n r  and tirotaor for a l l  rootionr of tho P h u r o o l o ~  Did- 

lion. 

SXl rOdr  Routine BioohePiml Analyrlr - To proride tha oomon - 
ulalyror of tirauer d fluid# f o r  bioahomioal oonrtituenki  

0010, urinary p r o k i n ,  .too for ell rootiom of the m o o l o g y  Mtirion. 

XPH, g h -  

60 

- 5250-11 hmtoEi-1 Magnosir - A lolorlodgo of ohangos brought 

about in tho orgum and t i r r w o  by d i f f o n n t  oompoundr 10 of imporbno. in 

tho undorrfmding of thoir toxioit ior.  Suoh informtion i o  ofton of great 

i m p o r b n o .  In d e k n s i n i n g t b  lanlo that MY o a w o  injury to tho wlla bu* 

not kill the -11. 



10. 

b260-1b: &thologiml  Bffook of S p o i a l  Mmtortolr (pr- 

t ioular ly  the h l o p m k d  hydrooarborn.) 

S2SO-Z; 

1. 

Intravenous 'Ibtiolty of Boryl l l \n and %oriurP Conpo d r  - - 
To produoo i d l y  infomuttion oonmming t h o  r o b t i t .  fold- 

oity of dWeront beryllium and thoriun oompokdr. 

2. To oupply inforvt ion oonaoming tha orgum or tirrwr 

more ruroeptiblo to krylliua and thorium dmn th.n i r  a relatively 001.. 

plsts dirtr ibut ion throughout th, body. 

, 3. To &tonaim if  a l l  berylliug and thoriun oorpoundr ha- 

a oomon rotion or if athor par- of t h o  rolooule m y  nodm i t a  aotionr. 

4. I n f O r D m t i O n  Of thh ~ h o u l d  k Of * O m  V 8 l U D  

tha later rtudier o f  mohnirn of ration, distribution, and exont ion .  

32SOIS: Criteria of  Beryllium md Thorium Poironiq - m  - 
informtion already p i n e d  frola a few uporimnf. ind ioahr  that the liver 

i r  tho prinolpal organ af feoted following intrarewur injootioa of kryllium 

oentrrl neororie. The r n i l a l r  booam Jaundiood. If krylliur a o k  lib 

other l imr poirons, thoro rhould be a fairly rid. 

l o t h 1  doro and tho miniapl do80 thot d l 1  qu.0 1i-r P.OXWdr. 

of th ir ,  it would room evidont that a t o r t  of 1i-r funation rrhioh i r  m o r t  

crenritivs for t h i o  type of d-go would be of hpol.tcnoe in g idng  an l ad im 

ktcrron tho minim1 

koawo 

A dotr i led  thorium programwill be planned ar soon rr f'urthr i n f o m t i o n  

oonoerning its toxioity i r  horn. 



bt80-4~ Tolormoo te B.rylllua and lboriua Uompoundr .- - 
dotermino whothor or not anlnmlr booom mora rurooptible or tolorant to 

1~0?0iIr, om r o u l d  o x p o t  tho m l l r  to b o o r  mora sureoptlblo rathor 

ahrn to lormt .  

ooourrlng in krylliu orkorolororir.  

- St60-21 b a r r a l  phyriologieal Studlor ( A O t i O n  of uranium, 

berylliur,  and thorium, m d  othor rubrtmoer on 1rolat.d oollr’and tioruo) - 
The oluoidation of tho noohnirm of aotion of toxlo agent. on highor or- 

g.IlhM i 8  w u l l y  dlff ioult  boaruro of tho aamplox i n t o r a o t i o ~ r  of r v l o u r  

oal lr  a n d  tiorwr. It har urually proved profitrbla t o  UIO l r o l a k d  ool lr  

and tirrusr for o x p r l ~ ~ m n t a l  rkr i .1 ,  thu8 avoiding &ny of the d i f f i o u l -  

t i e r .  one example in thir labomtory ha8 been tho ure of p a s t  0011. t0 
I 



i m o r t i g k  tho ao t ion  of uranium on tho 0011 d - 0 .  yrrV othor oxam- 

plor oan bo found i n  tho l i t o n t u n .  Eaoh toxio 8 p n t  i m o l m r  a diffor- 

on t  probloa and roquinr  t h o  roloot ion of t h e  0.110 o r  t i r r u o r  w h i o h r i l l  

givo tho m o t  & t i r h o t o r y  data. 

and rill probably r h o  bo u w f u l  for t h o r i m  

i n  t h e  rtudy of tho  ao t ion  of beryllium. 

for oxprimsnt.1 purporor inoludom 

i s o h t e d  mu8010, rprm, oggr, .to. 

present t i m e  the mort uroftal 1in.r of a p p r a o h  f o r  oaoh material. 

I 

Y o a r t  ha0 been urof i l  f o r  urrniur r tudior  

Pro6 heart m y  bo ~ a l u r b l ~  

0tb.r t i r r u o r  rh ioh  V. urof’ul 

phgooytor, protoma, tirrue oulkr l r r ,  

It i r  imporriblo t o  prodiot 8t th. 

- 326048 Bolo of t he  C e l l  rSmbrano in Ib t abo l i rn  (hndamant.1 

Roooarah) -Although oonsiderable work h r  boon done oanaorning the  perma- 

b i l i t y  of tb 0011 mbrano and a100 oonoarning l t r  r t ruoturo ,  w a o t w l l y  

how l i t t l o  of i t a  rolo in r h b o l f a  oxoept t h a t  it i o  a bar r io r  to parsago 

of r k r h l r  In to  and out of tho 8.110 

mmbtuw t rL .0  a n  a o t i r r  prt in u t a b o l i r r ,  par t iou lar ly  in n l a t i o n  t o  

phorphorylation. 

It roo& highly probablo that tho 

Boaruro t h o  0011 r m b r r a s  i o  t h  f i r r t  l iv ing  r t r u o t u n  

t o  00- i n  o o n t a o t r i t h  

a p p . u  to bo irportrnt in uranium toxio o i f o o t i ,  th. rtudy of rumbraner in 

uranium poironing rhould bo i n m r t 1 p t . d  aero fu l ly .  

0011 mearbran0 in phorphorylation and dophorpho&l.tion dl1 bo rtudiod by 

UIO of radio-phorphat. in rrrlour oompoundr ouoh a8 adenylio m i d  and adenyl- 

pyrophorphator. 

booawe they ooem to i nh ib i t  phorphorylation a t  the  0011 mibrano. 

tod .0  agOXlt, (Lpd b.mu.0 phorphorybting O m y P b O  

B o  role  of tho yoart- 

0 

h n i u m  a n d  other nwtrlr llrry be ure!’ul too l r  in thir rtudy 
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B, D T V B B S I ~ D  PBOBU~LS D ~ X O P ~  

pmod #tu@ rill bo m o o n t h r t i o n  of the work dona iron 104S t o  1948. 

l oa t ioar  in Odor to Better hdor8tand the Effootr of Oonoral Body Xrradir- 

t ion @on tho ELrtopoiotio S p k a .  

t ions  in the Sperm of f i r a d i a t q d  a10 Mho - A oontinwtfon of tho rtu@ 

begun in 1944. 

1 0 3 9 2 9 8  



S4SO-tt Eif'eotr of A d n n a l  Corti-1 lbrtraot and Brdiation on - 
Output o f  Tholrroie h o t  I p p h  00;llYt.o and on the Titor o f  Lymph in m i n d  

l i n i a l r  . 
3450-lh: Obremtioor on tb offoot  of adnrul oortox 0x1 

t r b o t  on tho output of  thomoio d w t  lyrphooybr l a t h e  n o n r l  or*, t h o  

thonroio duet king smrmlabd and adrmnd oortioal o x t m o t  8drinirt8nd 

S4SO-to: O b r o m t i o n r  oa tho eonparstir, tikrr o f  0011 

f ro0  and 0011 riah lymph in h t a n i r e d  rairrlr. 

i r  derignod to eivo oridenoo for or rgainrt t h o  pmronoo of matibody globu- 

l i n  i n  l p p h o o y k r .  

TNr group of oxporiunk 

. 
S430-2f1 Obremtfonr on tho oompratiw t i k r  of 0011 *eo 

lymph irom the wmo m h l  (a) before a d  aftor tho achinirtration of adrenal 

oortiorl o x t n o t ,  and (b) before and after radiation Fn varying urtountr. 

34-50-2g: Blootrophoretio rtudior on 0011 free m d  0011 rioh 

1- t o  araerkln  rhsther r l g d f l o a n t  amuntm of puum globulin a m  prOrOllt 

in tho lyaphooytor. 



- 84SO-h Obromtion, on the Lit0 S p n  of tho bulooyta. 

4. 

- Tho 'huatunt of Radiation bubbp-r d t h  Folio Aoid. 

SURGFXIY (W): 

$440-1 J t i r r u o  Truuplantation. 

344O-b~ Trrnrplanktion of n o m 1  howlogour embryonal bone 

llyrrm intrrwnourly and to rpeoifio e x t w d u l l u y  miter into mrnrl and 

tobl body mdiccte d o i p i e n t ~  

S44O=lbt Truuplmtstion of  norm1 )rbkro10gour (hurln and 

b i n . )  embryonal bone arruu intnronourly m d  to apeoi i io  oxtruPsdulluy 

silo-10, truuplrstat ion of nornnl hoaologoour ombryorml lym- 

phoid or rplonio tirmw intrsvonourly u l d  to r p s i f i o  oxtm lymphoid r ikr  

into n o m 1  and total body r a d i r t o d  no ip ientr .  
3 

S440-16: Tmnsplantation of norm81 hof.ro1ogour ( h w  and bo- 

vine) embtyonl lyaphoid or rpfenio t i r r w  intrmmnour1y m d  t o  8 p O i f h  

extra  ly-mphoid r i t e 8  into n o m 1  and total body r n d i a b d  reoipisnt. .  

3440-le 1 Traa8plmtation of normal homologour, adult lymphocyte8 

and lymph f l u i d  into t o t a l  body radiated recipients. 

S440-28 Evaluation of Bone Nurow Rsrern, and It8 Effsot on Radia- 

t ion  Intoxiortion. 
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o o n & z a t l o n  m d  blood iodin0 oonoontratioa. 

S440dbi P.I.tfomhfp of -id tunation or 

t o  othor holrolur and o m p r  ruoh 88 thyroxin, pho8pht8ae0 

.. . 

. I  

and a better undorrtmdbg of tho  produotion o f  oxp.rislbnt.1 bronohioobrir 

following whooping oough. 

f&oo to haw tery l i t t l e  t o  do w l t h  the work of the Atonlo  Energy Colamirrion, 

There lar t  t w o  problem, uhiah aoom on the sur- 

100a wrthy of aupport i n  ordor to gain information uhioh the C o d r r i o n  

door &rim re la t in  to t h o  offootr of radiation8 upon tho h\tllyn body. 

I03930 I 
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SQBO-lg Eifeot of Irradiation on Probfn Motrbalirm -0 Total 

body i rradht ion and 10-1 body irradiation undoubtedly bring about a oh.ngo 

i n  protein mstrbolirn am mmnlierbd by nitrogen klanos ,  

a w r y  out rrdirtion rtudier on both n o m 1  and tumor-baring a n h l 8  with 

rubreqwnt rtudier of the nitrogen balanoe. 

give important loads, l m e r t i g a t i o n  vlll'be oarried t o  rtudisr of the nitro- 

gen balaaeor in hurn  p t i e n t r  hating r l i g n a n t  dlraarcrr and reeelring 

It fr p1um.d t o  

Should the r n h l  axperimnts 

t h e r a p u t i o  doaer of  radiation. 

not only give valuable informtion n lat ivs  t o  the offoot of irradiation 011 

p r p b f n  ~wtrbolirla but r ight  a h 0  throw raw. light on the 0ano.r problor a# 

a Whol.. 

The derign of thir program a8 eat up d l 1  

7, THEORBTICAL PROBLB;MS @470): 

S470-1; Ths Chemfarl Aotion of' IrradirtioM (Thsontiorl Con- 

probler o o n r i r t r  of (a) t h e o n t i a d  doduotionr -1.- rideratiom) - 
tive t o  porrible ohemloal rlterationr *am ndiat ionr  h a ~ n g  v~rioun energy 

l ars l r j  (b) mthenrstio81 oomputatioas with a releotion of maations rhioh 

rill mort probably ooov i n  any given. oircurmtanco, and  ( 0 )  labomtory eon- 

fimmtion of thelo theomtioal oonridoratioar. 

8 ,  HISMLOCfICAL SEBYICB (P48z)r 

Tho hirtologioal  laboratory operating &or thi8  reotion ir  r o t  

1 0 3 9 3 0 2  
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up to provide rotztine oeationing m d  atmining of  prthologioal opeoIEI)~ ,  t o  

ptepm and interpmt rl ides ,  to  prepare p v a f f i n  opeoiaen b l o o b ,  and  to 

m i n k i n  a8ntn l i rod  r t o n g e  h o i l i t l e a  for pthologiea l  root ionr  m d  

readingo. The laborrtory o p ~ m t o o  ar a aorrioo unit t o  ell diririona on 

tb proJ.at and i o  ooap lok ly  r e p u a k  tram the A t h o l o g y  Sootion of the 

phrrroology Mrirfon. 

9, STATISTICAL IBRVICB (S490)t 

Tho S t a t i r t i a r l  Serriao a100 oponteo ar a oerrioo unit  to a l l  

ditiriono on the Rojoot m d  10 organisad by the RoJoot for the plrpooe 

of performing r u i o u r  t y p o  o f  analyoeo ut i l ir ing  tho International Bwi- 

near Yohim and oaloulator i n o k l l a t i o n r .  Tho 8 . ~ i 0 0  i o  e o t  up to pro- 

r id .  opoedy oomputatlon by "punohod Oud" vthodo of large numberr of 

b.010 O b t i O t i O d  - 1 W O  (m-8 m d h l 8 ,  rtandrrd der lat iom,  oarm1rtion8, 

e t a . )  

bution@, m n r ,  s a d a r d  derht ionr ,  oorrelntions, ohi rpuntea, t-tertr, 

In hddition t o  the tabulation a n d  oaloulrtion of froquonay dirtr i -  

m d  aaalyrar of  variance, by urd of alphabet iad equipawnt, oompleta pre- 

rontatlon of data  oan be aooolrpliohad in aqv preeoi1b.d fkmhion. 

1 0 3 9 3 0 3  
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C. SSRVICE DIPISION: 

C h l o f  of Dirioiont R o d  A. B y m ,  X.D., f n r t r u o t o r  in Radiolog 
and Xodiolno, The Unirsrrlty o f  I(oohootar 

1. INDUSTRLAL SERIICBS (3301): 

Tho' r o n l a o r  inoludod in t h i o  r o o t i o n  u o  rrdiologiaal rur- 

myr, d w t  ru17.yr, p and A oounk on r p o i a l  r k r h l r  ruppliod, Y and 

p dokrrimtionr  on p u t  rorbrro f i l m  tmdgor, o h .  

4. SPgOIAL POrrsR STUDY ( S a ) #  

A rp.oi.1 rtudy i r  oonkrplakd by Dr. R o d  b. Bryan in oon- 

$motion with tho Induotrial X*ay hbomto'ry of Tho Uaivoroity of P o o h . O k r o  

It rill oonoorn itrslf with a rtudy of poroiblo pornr d o r r l o p ~ m t  from tho 

b a t  gonerakd by rbrorptioll of Y , p ,  ead O( mdiationr, in W U i O U 8  r t a l m .  

5. MEDICAL CONSULTANT OFFICE (SSlO), 

An Eartam B m n o h  Offioo of Dr. S b f i o r d  L. Ilarren'r orno0 



22. 

(Yld1-1 Coniulturt t o  tho Atomio Enorgy C d r r i o n )  rill be a i n k i n s d  at  

6. ? B L D  SERVICE COBTI%CIEPCY FUBD (3Sl l ) :  

Tho Y6di- l  Conrultrnt O f f l e e  fool. it a d v l ~ b l o  to ham a 

rpeoi81 reotion r o t  up for  the parpow of hiring rpeot.1 oonrultantr from 

tim, t o  tim, ruoh a8 thoro hlmd for tho purpor. of proparing ths J.p- 
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D. RADIOKDGY AND BIORWSICS D I V L S f O X ~  

Chiof o f  Didmion: ~Illirpr F. hie, ~ a r o o h k  Proforrot of 
Radiology, Tho Univmrrity of Roobakr  

1. 

A n h l r  - Rorurah up to tb preront t h e  hag outlined in a rOa80118bly 

utSrfrofory  =mer the zmte a t  whioh polonium i m  examtad in t h o  w h i k  rat 

folloriag oral0 intnvanow, aad subonlamow adrinirtnt ionO 8 s  well am 

following abrorption ar a vaporired polonium d w t  broathed ink, tho lungr, 

Thoro romin mrsn l  arpeotr of the matabolirn o f  polonium deror~ing of 

- 

problem arm a8 followmi 

BI)-lr: Long-Izbrm Rotontion of Inhaled hloniur  i n  Lwy 8 - 
of Ibk and Other A n i a v l r  - To dotarairu tho rat. at  *Noh polonlur ir 

renored from the lungr of norbrr who nry bo u p o r o d  t o  t h i s  arkrial in 

du8t or vapor forp. 

BB-lbi Studiar on the Bioohelaioal htun of Polonim Mota- - 
bolima - To determine the chemiml form or form i n  rhiah polonium o x i r t r  

in the body and to d e b w i n s  the bioohomioal h o t o r r  influenoing i ts  dir- 

tribution m d  oxorotion trom,the body. 

RE-lo: Thoraputia Agentr end  Wthodr 0- t o  dotermino - 
rhrthor or not BAL (Brit ish Anti-T.adrik) and n 1 a t . d  oompoundr influeno. 

the oxaretion of polonium from the body and i t o  dirtribution in the body 

folloring intmrenour or ruboutalwow rdminirtration. 

Tho f o l l d n g  Seotions Of tho Mrir ion 8ra ut i l irod on Problem H-18 

Inrttunrentatlon, h o e r  Chemirb.y, m d  h d i a t i o n  Phyriology. 



2s . 

to tho Mal Sootion - To fitfi l l  roqaaortr a l n r d y  r d o  f r o m  thr b d i -  

or1 Sootion, it i r  planamd to orrry out humn traoor rtudior with tho 

fo l lor ing  radioaotire o l e ~ n t r  a. -11 as tho mind r tudior  and inotmmmn- 

ta t ion  neoorrui ly  preliminary t o  a oomptont wrying out of thr pro- 

on hunnn rubjootre 

l i r t o d  b l o w  exeopt for radiolead, rill bo (a) t o  umaruro oxorotion ar a 

funation of the rPount of the e l e m n t  in tha body and of tis, a t k r  admin- 

he gurpore of thoro r tudlor ,  for a l l  the oleaontr 

irtration in o r d u  that a ron orrot nlatioxmhip wn bo ortabllrhod be- 

b o a  oxporurr and uouatr  8 b - d  m d  oxoretad, d (b) ta piok up any 

doviationr in  ~ t a b o l l r r  k h o o n  h u a n  r u b j o o k  and oxpriPrnk1 u d r l r .  

In th. o w 0  of radioload, th. dnk obtalaod rlll k uroful ln oorrehtlng 

tho r r t s b o l i u  of tho r a d i o a a t l n  hoary r t a l r  l i s t e d  bolar w i t h  that typo 

of hmvy metal phoning  for rhiah tho g r ~ k r t  o l ln loal  orp.rionoo l r  

a ~ a i l a b l ~  e 

m - k ,  hlonim (oontimatlon of pruront rtudior) 

mutoniua (ruoheoks on proront prtienk) 

Uranium (probblo oontinution of rtudier now undomy) 

- 
- 
RB-ZOI 

Tho folloring Sootionr of  the Diri-ion are u t i l i r e d  on Roblea B B = t 8  

Inrtru~bntation, h w r  Chomirtry, and W t r b o l l u .  

- RB-Sr Long-Torr. Chronio ~ x p o r u ~  or anLP.10 to In608kd 

Radioaotivo mtar la lr  - Following aoeumulation in  tho body of long-llv8d 

i 
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rrdio8oti.m e l e m n t r  of uhloh r u b r t m t h l  amount8 at .  mkimd over poriodr 

of month8 o r  yeam, it is bollevmd a t  the pferent  t h e  t h a t  tho ds t r imsnt r l  

e f f e o t r  p ~ r t  l i k e l y  t o  ooour are duo t o  ahronio ohmger that rill ohor U p  

p u r  aftor the i n i t i a l  oxporuro. lblrtirrly rhort-bna ahronlo exprri- --, 

m n k  ruoh ar w haw oonduotsd r i t h  polonium, plutonium, a n d  rsd iur ,  0x0 

b n d i n g  o v w  poriodr of  a p a r  in uhlk =to ,  r t i l l  mL. naoerury amton- 

81- o r t ~ p a l a t i o n r  in t h o  and in .awl alra m d  l i f o  0- to  UIO th ir  

drb  to arrive at a tolormm or p r d t b d  dor8go lov'ol for hwrmr. UO, 

thorefore,  p r o p 0  ta i n l t h t .  o x p t b m n t r  with there olomntr extondiag 

not only  over the oarplot.  lU0 rpn of r h l b  rat8 but  a100 of dogr and 

other a n h l r  aonrldorr'blg a lo ro r  to a h m  rubjoot i n  rim mnd l l f o  rpn. 

Obvloualy muh oxperimbntr raprerent a p r o p m  of r o v a r s l  parr@ dumtioa, 

but the  lmportanoe of thm m t l a i p a t o d  r o r u l t r  m r b  it d l f t i a u l t  to rid.= 

r k p  the neoerrlty of oarrybg  thorn out. 

c 

ths following Seotlonr o f  the Divirion are utilized on Problem m-38 

Radiation Phyalolagy. 

4. - 8  Aouto and Chronlo Exporuro of X x p r h n b . 1  AnLalr 

t o  b d o n  m d  Thoron w Adoq~mb ohFQni8 oxporurrr of oxperimontal -18 

t o  radon and thoron ha- n e n t  been oarrfed out. 

I 8  -11 indiaated.  

CI 

\ 

Tho urgenay of doing t h i o  

m, themfore,  propore t o  re t  up o x p r u r e  0hrrb.rO for 

animalo and t o  oonductt route r s d  chronio exposurer rith ar roo i r tad  phyolologi- 

-1 and psthologleal atudier  neoerrrry t o  indlart .  8x1 o x p s r i ~ m ~ k l  tolonnoa 

value for radon and thoron in human r u b j o o b .  

The following Seotionr of t h a  Dirirfon aro ut i l izod  on Roblorn m-48 

Instrumentation and Radfrtion Phyrlolo&y. 
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The iollarfng Ssotionr of the Mvlrion aro utillrod on Problem BB-6: 

Inrtrrnasntrtion, Itadlation Rysiology, Badlation Chodrtry, Spootroroopy, 

and Radiation LIbohunioo. 

7. BB-71 D e ~ ~ o p n u a t  of Imprmd Ylothodr for Radium Doter- - 
mlnationr in E u ~ n  Subjootr - Xhsro Irrgo numberr of p r r o n m l  are oxpoaed 

t o  the porr ibi l i ty  of radium krgortlon, a8 000ur8 for ex8mple during the 

-0. oonwatrrtionr -0 k i n g  approaah.6 by tho prronnsl h m f V 9 d .  

rirhor to knw, it porriblo, rh.thor under a oortaln ret of working oondi- 

t ioru,  o o r k i n  prronnol aro aooumulatiag mdiw ao that to lonnoe  n l u o r  

w i l l  bo naohod in a par  or whother rad iur  aoourmlaCion in tornu o f  th. 

to le tmoo  rnaunt i r  n0gligiblO. 

rtay i n  th ir  oooupatlon mny parr, m d  it i o  not dorimblo to for- tbr 

into a o w g o  of ooouption booauro of rrdlun aoouaulation i n  their bodier 

or t o  run the rlrk of eadaagorln~ thoir  horlth a t  a lator t b .  

011. 

For it i o  porrlblo that my rorkrr rill 

Tho pmaont 

method of nrsrruring radium a o o m h t i o n  in the hmmn body, by nrarurenwntr 

of alpha a o t l d t y  in one l i t o r  ramplsr of oxhaled air, i r  entirely i r u d e -  

quato for this purporo. I t  rdemo quite evident that the b0.t gsnonl  

method of approaoh l r  that of oonoontrrting the n d o n  from the durt rrmpler 

muoh larger th&n on0 liter. 

rearoh in  thir f i e l d  nou uPdemy in ordar that ruoh a rwthod rill be do- 

velapod ta tho point that it ir r u i k b l e  for routine uro m d  g i n .  ~ = 0 8 U l t 8  

in rhioh entlro oonfidonos oaa bo plaeod.  

I t  i r  propored to oontinuo a program of r o o  

d 
The following Sootion of tho D i d 8 i O n  l r  ut i l l red  on Robloa LLB-78 

Iprtrunentrt ion. 



8e - B b - 8 8  Axmlytiorl Procwduror ar a Contribution to Work 

Y i a l y  Carried Out in Othor D ~ V I ~ ~ O M  of the ProJoot. 

- PB..8rr Ikrt hr t io lm 8180 D o t o r r h t i o n  w i t h  tb Bloo- 

tron Yioror6op. - It i r  proporod to u t i l i u  t h o  o~ootron  d u r o r o o p  for 

kqllium, thorium, and ruth o t h r  o lowntr  18 @..PI oxpdiontand pno-  

tieal. 

RB4e8 Radon Iktomiaationr - It l r  plannod to oontinuo - 
u u l y r o r  of air u r p l o r  from rpooirl rr t . r i r l r  plantr for radon, and detor- 

m h a f l o n 8  of r lrd iu~  fixlrd iP tho bodior of orploy008 of ruoh pl&r by 

ndon  mmlyror o f  oxpirod air. 

Tho fol loring Sootionr of tho Divirion a m  util ired on Problor RB-8, 

9. m-98 Dovolopnt  of R o o o d u n r  and Applioationr tor Radio- - 
i r o t o p r  Roduood in tho Chain Roaotlng PI10 - It l r  proporod t o  oany out 

rorearoh i n  -oh radlorot irs  elelpsntr d l 1  be u r d  a8 toolr in obtaining 

tioularly in t&o troatmont of neoplartio di roaro ,  

- 1 0 3 9 3 1 2 1  for introdu8ia.g i80top.r i n t o  b i o l o g i d l y  i m p o r t a n t  ooa- 



2, The d e r e l o p n f  of routina mthodr for 

irolation of ioterasdi*ry aaskboliter oontrining 

8 .  The 'developmat of rsthodr for deter- 

&ing mdioirotopor in biologiocrl m k r h l r ,  

4, h. bcnlopmnt of th, uthodr appl i -  

aablo t o  biologlorl  .nu r d i a r l  problou pr5.n- 

o i p l l y  in tho f i o l d  of profob r u b b o l i u .  

1, m i d  rwoplrrrrrr (1 l S l ) ,  (In 001bbon-  

tion r i t h  ru iour  div i r loar  of  S t r o n g  Y.roti.1 

Eorpital. 

2, Other n o o p l m n  (ryntherir and k a t -  of 

variow radlorotfw oompunda for prstSlunth1 

uptab i n  r v i o u r  tumora. 

Tho fo l lar ing  Seotionr of the Diririon are ut i l i red  on Roblew R B - h  

Inrtrwmntatfon m d  ?moor Che~rdrtry~ 
1 

1 0 3 9 3 1 3  



, . Y  , , , , ,I, II I 1 

81. 

a 
0 . 

('.?- a 



, , , I  , , , , " , , , ,IIl II I I 

i 

L .I $1 
i 

d ' .  

c 



ss. 

Q 
si 
H 

s 
d U 

8 
ti 

8 
-e 
0 
10 

B 0 
d 
% a 

d n 

s? 
I 

8 
2 a s: 

rl a 

?;' 
d x 

0 z n 
0 
rl 
Po 
4) 

E 
d 

.l 
- .  

B 
8 
0 
e 4  

e 
d! 

B 

& 

0 
d 
0 
r( 
Q 

i 



i' \ . I  

84. 

VI. 

PBOrOSED BDUCATIOUL PROGRAM 

It i 8  our f im oonviotion tht o m  of tho mort  offeotire nap of 

rondoring a roni00  to tho Atario Gnorgy Cmmirrion in gonerd, m d  r p o i -  

fiocrlly in wrryiag oat t b  loor1 progru, i r  for tho Roobrkr h o j o o t  t o  

p u t i o i p t a  in an oduoationml program. T h i o  progru f r  b o f n g  rubmltwd 

not for a o t u l  approval at  thir t h o  bat for oonrid.ration by th. Aborio 

Bnorgy o d r r i o n  ip tho formulation of thoir overall oduort io~ul  poliolor. 

It rut ba undentood that m ham not had tho opportunity t o  dirourr rwh 

: 

to t.h prt in ruoh ILL ondoaw~r. 

th,omfw., r m l y  rmfloot fb. i d u r  of tho Roobrkr Projwt prrolm.1 

only, anel rhould not bo oonrtrwd ea ~woerur i ly  ropluronti~g tho idoer of 

tho ~-8tsrtin 0fri8.r of tlu m ~ i n r r i t y  of Roohorkr. 

The thoughk rhfoh um r i r h  t o  ounvey, 

Zho work part io iprkd in by the rrriour ortogorier of rtud.nk l i r k d  

on the followbg p g . 8  a r 8 t  b. of an unolarrlfiod nature a0 tho  written 

thoror rrquirrd for adrmwd degrooa mrt be errilable to the Oradmte  Couneil 

of the Ilhi'lrlroity f o r  approval. 

Boforr t h i r  progmm 010 be kmrugurrrvd, addftioml building f a o i l i t i r r  

rill lmrr t o  k o r e o k d  adjaomt to  tho Modloal Sobol .  The iunb for thir 

tandortaking phould bo a l l o a a k d  by the Atomlo Enorgy Coaarfrrion rathot tbrn 

by tho tk l intr lw Pl' 8. a8 th. W U'O 8UuO8f iw  i8 p b l i o  ~'0- 

~ p o n r i b i l i t y  rrtbr tbn a primto on.. 

1 0 3 9 3 1 1 %  
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0 :' hl 

rtrs three a k ~ o r b r  of r t u d o a b  1irt.d .bo- a m  dlrourwd in 

It i r  lib4 tlrt tho- rill bo a 0011.id.nb10 d o m d  in tha futuro 

for 8hart-km h l 8 h O f i O B  1-d- t o  8 M8t.V Of hdidQ.1 . 

rororroh kohniquer tht tho  rtudont dll - try  b o k  and  apply in hi8  horn 

laberrtory. Tho %yploal # u p l o  of tho f l o l d  i n  rhhh ruoh inatmotion ary 

bo krirod i r  that o f  o m d i n  radioaotirr i rotop.8  p l r p i a t a r y  and mm8Ul)r 

a n t  bahniqwr. AB -11 ar .r, o m  fororom, thfr prokblr ala0 npnmoat. 

tho flmld of hutruet ion for -oh thoro dll bo tho gn8krt dearad. 

A b r t  tho only way for a rtudmnt to obtain eozapotent fnrtruation 

a short period l r  for h h  to work with and obrarrcl roaoma e o  i r  8 0 0  . 
tually oonduoting rorerroh i n  uhloh this toohniqu i r  u t i l i w d ,  

Imtruotion in m y  om teohniqw srnnot be glren offiolently to 

more than a rlall group a t  one the .  There rtudentr thonfore  rhould pm- 

rumbly be rather etenly dirtr ibuted mer the year i n  order that a p p n t w  

and faellitlor be a*rihblo ,  thui affording eaoh rtudent i a d l r i d m l  experi- 
I 

, eneo in their  UIO. 

8 



A vary i m p o r t a n t  elarr  of rtudontr I O ~ Y  1 ik . l~  to bo rtur, roion- 

t irtr rith Y.D., Ph.D. dognor, or tho @quf~dOnt ,  rho d o r i n  inrtruotiorr 

fn o r ~ n t i a l l y  tho rholo f i o l d  of Radiology, B u l t h  Phyaimo, .nd  Iadartrial 

loxiaology, in ordar that thoy m y  arrum mrporuiblo role@ in ooatrolliry 

horlth h r u r d r  in o t b r  loaationr oonoomd d t h  tho produotion or a t i l i u -  

t ion of nuoloar onmrgy. 

\ 

re=imrr, QrignOd p r i n o i p ~ y  tor oriontation prpoor ,  a m  
P 

girsn u a h  welt at tho pmaont ti- and partially o m r  tho abmo t i o l d .  

of in t smrt .  h.y a m  a8 f0110rrt 

a. l21.0 Rndiology and Eiophyriai S o a r  - 8pdnrot.d 

the Paohe8t.r RoJoot .ad available to rolookd P r o j m f  prrornwl 

and Radiology Dsprtmsnt (Strong Ibrari.1 HoopIt.1) p o r m ~ ~ ~ l ~ l .  

oology Deprtasnt of the Hedim1 Sahoal and a n i l a b l o  to in- 

t o r e r t o d  personno1 of both tho Roohorkr RoJoot and tho 

pbrrpioolog ikprtmnt of tho bdi081 Sohool. 

S p o n r o d  by tho Radiology .nd E i O p h y S b 8  Didsion of thm 

Roohertor Projaot and available to  intwostad Rojeot perronnol 
D 

only. 

fil but muat be rupplenrsnkd by intsnsire ctourrei in rhioh 1aborator;l mrk 

tlwa for thir purpose, utilising a t  oaoh inrtanoe about one-half the ti- 

of the rtudent. 
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radbttom, r a r u n w n t  of radiation iror tho h w l t h  rtrndpaint and ot&r 

kohniquaa and theory prrtirwnt to thir rrrbjost. It rill esaupy about osn- 

half fho  tbu of tho rtudont for & p r l o d  of thrw month. 

It 18 fblt t h t  tfisro oowaeo 8hould not br giran o o a o u m t l y  but 

at r e p n k  t-8 ao that th rtudent rill bo ab10 to  tab moh la turn nnd 
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Xaotumr urd rooltatiom on tho thoory of eleatro- 

lntroduotory oourae for m d i o a l  rttadontr d m l i n g  

p u t i a u h l y  r i t h  oirotdation, n r p i l r t i o n ,  mrmlar 

rotivity,  t h o  I ) . ~ U I  ~yr t~rn ,  and a p o i r l  eonsea. 

U o t u n a ,  oonferenoor, and liboratory rDrk. Phygio- 

logfaal prinoiplor trmatod in t h o  l o o t u n r  aro illus- 

trated i n  the r t u d e n t  hbaktory W h O r 0 ~ 0 r  pogrlblo 

by exprimants on humn r u b j e o t r .  

8 .  ptu .slolo~y B: Nutrition and Endoorinology ‘I, 



h study of,thr, phpiology Of digortion, abrorption, reo 

ont ion,  onorgy a w a b o l i u ,  h w t  roguhtion, i n t e n d  

roantiona, and rifrrim. 

R . D .  I h p o  in IaGurtrirl Toxhology 
m d  oology 

toxioolow,  end phrmoologiorl  aatiom of tho mora im- 

I 
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mi10 P O r l O P r u 1  aro 8T8ihblO at th. plr8Ont t h  -.oh 00rkbl  

o f  the oouraer l i r k d  undor (1) Short-Tbrm CoUTr*O, ( 8 )  Ono-Yoar Polla= 

rhip8, and ( a )  Ollrdruto Students, I t  i a  ert irukd thrt  tb =jotity of tho 

propored h a t m o t i o n  oould not bo rtarted k f o n  th# lat tor  part of 1947 

or the o u l y  ptt of 1948 without grorr m g l o o t  of our pnront a o t i r i t i e r  

em3 without raor i i iw  of othor work. 

\ 

On00 the propared oduoatioml program g o t o  undomy, it i r  ertinrted 

that th. following numbor of rtudentr oould be aoo-datad r o h  yoam 

1. Inknrim Om-Month Courro - Poaribly throe or 

tour rtudonk i o  a dorirablo numbar at any 0x10 t h o  

tor thir work. a i r  muu tbt in t b  00utlo of 0130 

I-?, b - t i O Q  My k 6i-n to 8 8 4  atudontr. 

2. 

rtudentr por par .  

8 .  

Pol lomhip  oi Orw-Year Duntion - h n  to 
(3r8buato Studonk - TWwnty grrduak 8bUbnk b;r 

tho Phamoalogy Diririon urd ton y.duak rtud.nt. by 

tho Radiology and Eiophyrio8 D i T h i O n  plur ton yrdu-  

a b  r tdontr  working primarily in other diririonr of 

the Projoot - M a l 8  

I 

F o q  c;t.dwt. rtudonb. 
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If intenrim rhort-bra training i r  given t o  m amrage of t h e  

rtudentr per mnth  on t h i s  oort  bash, the sxpenrsr involved xi11 be 

$9,000. 

So fu', 'cco haw 8rrunrsd no rahrior  rill be p i d  to one f a l l m h i p  

ff  uhri.8 of $6,OOo uulwlly 8- p i d  r i t h  tan f e l l m 8 h i p ,  holderr. 

the t o k l  oxpradmd rill bo $SO,OOO. 

prokblo budget for I pro- of thir tyP; , -- --.. ., *\, '- 

' . ., 4 \\ *', 
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t 0 3 9 3 2 5 #  
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