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Report of the 23-24 Jznrury 1947 Zeeting ai' the  
I n t e r i z  Xedical C o m i t t e s  :? the 

United S ta t e s  Atomic Energy Co-zzisslon 
I 

I. 

research program aFDea st tie Cf?gnoSls .nd cant ro l  32 .xzzrds  ?e- 
culiar t o  the developmeat of atoffiic energy hes been In ef iec t .  These 
hazards include those in fur ious  ef rects produced tnrougi: ecc identa l  
ex terna l  b o w  exposure t o  rad ia t ion$  en i t t ed  by v n r i o u  radioact ive 
materials during the experimurtai  or processing operst ions,  ns w e l l  
as the  chealcal t ox ic i ty  o r  locaf ized  radia t ion  f roic Sucii mater ia i s  
deposi ted jrithin the body. 

Considerable prel idnary or p i l o t  e r p e r b e n t a l  and c l i r i i ca l  
information has been obtalned by t L l s  research proqrm dur1r.j tne  
l a s t  three years. Of necessi ty ,  nany rields were completely negltcted.  
khe injurious e f f e c t s  fo::oning singie exposures to isrge aciounts of 
radiation have been determined experimantaliy; saee o r  tile cwngea 
following prolonged. chronic rad lb t lon  exposure . a v e  been s*uveyed; 
the bfological effects which - o l l o r  tbe introduct ion of various t o d c  
and rad ioac t ive  mater ia l s  into tne body have been p a r t i a l l y  demon- 

.strated. Such p i l o t  s tud ies  k v e  been usefu l  In tile estislation OS 
maximum allowable ex o s w e  l e v e l s  of rad ie t ion  o r  tox ic  n a t e r i s l s  ta 
which 
contro P of such hezards 'cy tnc ?revention oi' such expssures. Such 
standards were designed :'or w&r t i m e  expediency a d  a r e  nJ t  neces- 
sari17 .?pplicable t o  peace time. 

t h i s  aork, it fmcediately becmes obvious t h a t  many c r f t i cz l -p rob-  
l e m  of fer reaching scope remain to b e  solved.~ In to rz i t i on  con- 
cerning t h e  mathod of production of' these injur ious e f f ec t s  i n  body 
t i s s u e s  is almost conpl r te ly  lhc!dng. No nethods m e  avn1l:ible 
which ai&t stop or delay the develo =lent of rsCiat ian irjuries. 
No therapeut ic  measures are a t  iivld t o  use fo l lox lng  accidental  Ln- 

ury due. t o  rad:etian o r  r rd iosc t ive  rnateri:,ls. Such ?rob:Lems re- 
a te  t o  t h e  fundamental na ture  o f  living z z t t c r  nd aeamd the care- 
ful and continued a t t e n t i m  of corcpetently t r s ined  sc i en t i s t s .  

genera l  s tud ies  on rrfil:: t lon  e f fec ts .  

well as those encountered from m t u r ~ L i y  radioact ive autst cces d i -  
v ide  themselves i n t o  tiie Solioxing types: al9iia rcys, Let2 rkys, 
gamas rays end neutrons. 'rim l i t e r s t u r e  on the biologic2 e r l e c t a  
OS x-rays end gmza rays is v o l ~ i ~ : x , i s  ;mi i. &ma ~ : e : i L  01. L L C L ~ ~ U ~  
ih'orzation wzs obtzinec Troz trlis source. On uAe dt i le r  ILZZ~G,  very 

beta rays and neutrons. I t  becme necessrjry, therei'ore, t o  i n l t r z  r " Y S t  e 
l i t t l e  ii;d keen wr i t ten  about t n e  blo1ogLc:L eiCe:LS ~1 :ipi& 

s tudies  t:, cope with the  uniGue ana presslnG irs2;ecLs 5s r a p i u l y  ES 
Sosslble. 

of t i e  Medical DivLsion sf Yanhnttsn zngin;.er C i s t r i c t  ol' ze?tErner 

Review end Scope of the  Mediczl Research Program. 

A. Since the incept ion of the  ktomic 5 x . b  Pro jec t ,  sr. expading  

ersonnel C M  E e safe ly  exposed for s I)t?r:iad of tine, and ti:e 

mile the nbove inlbrmation has been extremely useful in 

i 
E. -The folloaing l is t  . indicates b r i e f l y  $!le survey o i  the 

The known r;.dietions encountered in nucl.r:r i'fssion, .s 

The report '2f t h e  Zedic:!l Xdvissry  h u i t t c e  ts tile I : r e c t s r  

.. 



9, 1946 cmt,zined t n e  f 3 l i ~ ~ i n g  sux..rr 2: the i3r.3L.A~~:i4 ;zb t..e LJ- 
t:icds oi' zpproaci; being m e d  u p  t3 the aresent.  

1. The Physical Leasuretent of SsdL.??ia:i, .. r i J z s  AYPCS. 
@ e r e  i t  was ana s t i l i  is necessary t o  deveio? better 5 ~ e x ~ x s  ai' hc- 
curetely Eezsur- 3nd st:-ndaraizLn6 *he dosage ai- r:di:.tix i~ taa . 
v i t ~ l y  i n g o r t a t  zrem (1) the xessureoicrit u i  tx.e C r t a t  Ji' w y  
raLi.:tim which a lg i i t  be found ir. a incutr lx: .  a r ia  ala (2) Z n  tne 

I I . b io log Ic&l  sxperizentatirrn. 

2. The Biologic Effects of sitrdiatfon. Ercause ~ i '  L e  &am 
de le t e r ious  e f f e c t  or' radirtl3n on the anhd orgmfsx, i t  Cecdses 
necessary t a  deternine the e f f e c t  of cont ra l led  aosages ilf the various 
typas of radiation 3n varlous 'animal an6 plant species, including 
marine life. S u h  observations cap be csed in tae cant ro l  of poss1l;Le 
husa ex?osura and have prac t i ca l  tise i n  medico-legal 2rsblsns arfslng 
fmrc contamination by efflusnta. 

8ose of th0 types of biolcglcol  efi 'ects it is possible  t o  
study are given below. 
these effects. 

life 533n 01' d i f f e r e n t  +ntnal and pl:.nt species f'oiios& .-* given dose. 

development of' sbnorc.;il l n d l v i d u d a  frox c;':rmg-.s in  the :ie?sCity zech- 
nul sm. 

Only p i l o t  s tud ies  d v e  been dona ozi most of 

a. The survival t i n e  or percentclge reduction tn ao-mzl 

b. The geaet ic  e f f e c t s  of' radiat ion es mull:'est%l -b the 

c. 

d .  P!~yslologlcal cnengzs prsduced by ttie zi ter%.t ian 0: 

a. Bioci.eslca1 and enzyaatic dis turbances si.ic:: are 

gethods for the Detestion of Yinimal fiisdiiitlm D-e 

Hls topa tndogica l  cnmges as defionstrzt-ld by abnor~id .  
ChXIgeS in the s&keup of the VarIaus tody tLS%ucs. 

t h e  n o m d  functisning of living t i s sues  foliouing Irradietlon. 

the gotentla1 sources ST these pnysiologlcei abr.om:al t ier .  

are being developed u i r e c t l y  iron! er?erbents 0; we above types a d  
a r e  a p p l i e d  t o  the study of the numan individkal. 
s tud ie s  on: 

t ec ted  u d  nhich, i f  xceasurable, can Le carrectcd befare irrzver- 
sible,  damage has taken place. E X W D ~ ~ S  o i  sucil c i~mges  : -3uld be 
e f f e c t s  on the netabolism 0,' coproporptiyyrins, excretioll d abnamal 
substances in the urine, end the like. 

b. It hcs been kn;m thzt raa ia t fon  depresses the fmc- 
t i o n  of the heaetopoictlc systen (bone zzrYJ1, l y q r i  nodes, e t C )  znd 
deta i led  stuuy is indicated to de tec t  efirly crAng-s under c2ntrol ied 
a x e  rsdlat lon ~ i i t i i  all blood ele.n.ents 3ylbar c w t i n w l l s  observation. 

skin erytiieaa, and nlterzt ions  i n  the i E t e & i i t y  4:' t L e  $.::in a-.d ?::e 
Like, rust likprfse h e  studied mcer c3ntroiicci ri0SLi;e. 

3. 
Tnese Include 

a. Biochedca l  m d  enzymkttic c h n g e s  niiicb m y  be de- 

I c. The prodkictisn of n n s t o r l c i l  ci:Gnges suc'i~ zts c$:::;tlan, 



a. Methods 2 f  piiysicrl a e t . x r i o n  extei:.,i x x i i : A t F m  
by fna development of s e r x l t i v e  o i r e c t  rebail;& i~~StX%LZiits  :L;r;l?le ~f 
the detectisn of azounts OS r a d i i t i a n  n-ell 3 e l m  t x s e  nacesszry 13r 
demonstrable injury to  the m i n d  o r  liman subjects. 

b. Uethods for trie de teru tha t ian  01 iur?:'ul a o u n t r  
of rad ioac t ive  ousts and gas.?s in air, i n  water md in h d y  t issuea.  
Yany rad ioac t ive  y l t e r i a l s  a r e  deposited in the body, LiXe rWilun, 
and in auch loca t ions  produce injury EO tissue, piirt icularly t.@ bone 
marrow. 
these substaacas ky examination of the excre ta  and d i r e c t  neasure- 
nents  of the body i tself  a r e  . f i rs t  developed h aninsis md then ~ p -  
p l i e d  to  hman beings. 

5. Protec t ive  Measures. S t d i e s  on (1) the eff lc ier icy of 
sh ie ld ing  agnlcs t  rad ioac t ive  % a t e r i a l s  ( 2 )  the  e f f ic iency  of exhaust 
and ven t i l a t ing  system agains t  dmgerous amunts  uf dus ts  (3) the de- 
velopment of protec t ive  c lo th ing  and devices end (4) the development 
of remote cont ro l  processing Eetnods k v e  been extrenely l n p o r t m t  
i n  tihe X i i n h a t t e n  h s t r i c t  p ra tec t i sn  program t o  da te  and rill contiriue 
t o  Le-fuudanental to the development of a safe atomic por!er program. 

- 6. The poss ib le  treatment 3r rad ia t ion  iriJury deserves ex- 
tens ive  study r i t h  high priority. Exp :rircentel repizcefient ?:. the 
daizaged hera toFole t tc  elerreats destroyed by severe radi::tlan exposure 
o f f e r s  one goss ib l i l t y .  be tec t ion  find neGtrb l lza t icn  or' nyggtiieticzl 
but -awn tox ic  su ts tences  produced by r.:di;tiau ic ariother p 3 s s i -  
b i l i t y .  
and de t s i l ed  study. 

:eta and gama rhys neutrorzs nt vzrylng intsnnsity, s i n g l y  md in 
v a r i o m  cmbinntions.  hiso,  the  e f f e c t s  3f acute  annu ci.ranlc ex- 
Fasure nust be l e t e m i n e d  separa te ly  beczwe sf their iiissimilcrlty. 

Yethods bared on t i i e ,de t e rn ina t im  of dangerow = o u t s  of 

This d i f f icu l t  2nd ,fundmental prsb lea  deser-tes cans is ten t  

A d  the zbove s tudies  a r e  of r.ecessity d m e  a i t h  eipnz, 

t 

C. 'The folloa-ing list i r b i c - t e s  br i s f ly  the study of the 
bazards due t o  spec ia l  mater ia is .  k'dr brevity,  it Is preferable  t o  
discuvs the po ten t i a l  t o x i c i t y  ol' s p e c i a l  mater ia l s  by I'irst indi- 
ca t ing  the types of  s tud ie s  to  be carried out,  236 tiien by l i s t i o g  
those n a t e r i a l s  an whkh s t u d i e s  LLve been mitie o r  on m i c a  stulies 
E r e  necessary. 

1. F'irrt, en ac tua l  determination of the tox ic i ty  oi' a 
substance nus t  be nnde, measuring has poisonsus i t  is, Loth in acute  
and i n  chronic exposures. The m u n t s  adoinis tered a r e  decressed 
lint11 asjmptomatlc l e v e l s  a re  found. In triis ~ y ,  toxic l eve l s  ney 
be avoided i n  laboratory and p l a n t  environzents. Soce ; f l a t  ?.xk 
In  t h i s  d i r ec t ion  his been completed f'or 3 few cm;;ouds sf urm.f*a, 
plutonium an6 cartair ,  spec ia l  oils. 

a .  The mde .;f entrznce in to  the t32:jr (ii?g:st?-::., in- 
i:siation o r  skin absoration) nust  tie studied 3s ii::i'zrx.t csnii'e5- 
t - t i o n s  and degrees of t3x:i'ity 3c.y t.e SrZCuccd t y  er.:ii mute erployed. 



Stor:?ge ln a d  excretion fro% ~~~~ tLL;oc; Ln cnronFc - 
exper-ents ;t var ious  l e v e l s  of ex?osure. 

b. A c a r e i u l ' a n n l y s i s  ffiulit ne mue' 4s .ta tile charkc- 
t e r  OX the b io log ica l  cnanges; specificaily,  pro8ucz;ton dl $.ysio- 
l og ica l ,  histopathalogicall  a d  biocremickl a b  &metLc evidences of 
dmage. Some progress hzs &esn made here. 

e. The nature  of these L n j U r l d S  mu We Eecunism by 
T i i i C h  they occur uus t  Lfkewise be studied. T h l s  sfXords h i ' d z a t i o n  
as  t.7 the necessary a ro t ec t ivb  eeasures,  and ino ics ted  thercpy o i t e r  
exposure. Very l l t t l o  has been attempted here  except in one or tea 
instances. 

2. Preventative measures requ i r e  study. 

a. The comparative e f rec t iveness  of physical  aethods 
lor the raoval  of hazardous duts; narely, the reduct isn ln skin 
contac t  end prevention of ingestion, nust  be  ineasured. YethrJds for 
accura te  estbatfon of such hazards z u s t  be  developed w d  used. R e  
e f f i c i ency  of ce r t a in  p ro tec t ive  chemicals, ointnents ,  etc.,  must be 
stdied. 

and clothfng m a t  be tes ted for t n x e  hzrrrdous subztauces agkiust  
sr-icn they will be used. No pract ic i i l  m;sic, n i l i t c ry  or OtlLerwLse ,  
which wilS  pro tec t  aga ins t  some of t i r e  wrst  oarerds uas k e e n  Sound 
yet.  

E.  F b a l i y ,  appropriate  inves t iga t ion  5-t be made 
of those therapeut ic  neasures to  be w e d  i n  the  t r ez tkea t  af both 
acute  and chronic tox ic i ty  s tz tes .  

3nLy p i l o t  stcdies have been done here. 

b. P ro tec t ive  devices such ;is portable r e sp i r a to r s  

3. Completion si' tke  vnrious phsses Sf' tne pogram out- 
l ined above would provide complete i n f o m a t i o n  as to  t b s e  lredical 
aspects which must be tdfea i n t o  account in the protect ion ilf the 
worker, as.rell ad t r ea txen t  of  injury shaUld it occur. The fol- 

. .  lomlng l a  a nearly com9leta l ist  of t h e  substances on m i c n  studiea 
of mi5 t y p e  ardnecassary:  

a. Uranium and i t s  compounds. 

(1) Uranium metal and i t s  checiical coipormdai 
oxides, n i t r a t e ,  chlor ides ,  bromide, tetra and hexafluoride, sodim 
and amonium"biuranates. Some p i l o t  s tud ie s  nave been completed. 

( 2 )  Uranium chain of heavy metals: 

A . U r a n i u m  XI 
Uranium ~2 
Radium 
Palonium 

Relet ively l i t t l e  f::.,s t :efi EcCoaJiish+d ttqre. 

Fission protiusts 3: c i e k v s g e  J: i ~ - ; 3 5  ;;cd 21~- 

L 

(3) 
tonium. Very meqre p l l o t  s tud ies  h:iVe been dme ;.ere. 



( A )  Artlf icfZl  fYOtJ?1-5  31% l , C L l i f U  - a:;;, 

etc .  A b o s t  R o t h i R g  h ~ s  kcen aanr :if:i'e. 
b, Thsrim ~ d .  its  cii; in, :.LZDst un:;n-.:xl. 

E. P l U t O r i f u J  - sone p i l o t  uork. 

d. Special accesmry zdterkis - 2 i l o t  Lsrk 3 d y .  

(I) Pluaroczrboas 

(2) f lwr tne  

(3) Eerylllw 

(4) others 

0. Production tiazards. The resul ts  of the laborstory s tu i lea  
=:de 3n the n a t e r i s l s  aircussed above are s p p l l e a  to the prevention 
and control of industrial ~.OFU?S aklch arise In  the .large zacu- 
factwing areas where tneese m t s r i a l s  are used in large a t o u t s .  
These are i l lustrated by the folloving? 

isolat ion . ~ f  uranium 235, the mJor Oaxnrds are fro= the u r i ~ L ~ l l ; m  COE- 
pounds, t h e  canccntrntion of ii-sntum X 1  etsi X2, -.ad t t e  special GC- 
cess.sry sater ia ls  and byproducts formed in t2.e process of oar.uiactU-e. 

2, In tne grsphlte g i l e  rixre plutoiriurn (239) is ;)reduced 
on a large scale, the hazards are :row the cilpL!ia L.etz a b  g :=~  rsys, 
:;eutrons, the plutooius w t k l  rcnd its  c~xpoupds, the various radio- 
zctirr i iss ion proG\ictr Fosultlrq. lrom tr4e 2 i l e  operatian. 

3. The che~fc; . I  t e a k t i o n  of p ~ k ~ s i w  i*ollo.-ting i t s  :'am- 
Etioc in the p l i e  incorpii.-ates ha~8PdS r n a  d p h  rrrciztlon SulioxLng 
aksozgtian into the body. 

resuLta Ln &=tis from 8lpha, b e t s  and ~au-:e ::dfrrtlsn -mi tne 
cLem1cnl kxic l ty  o f  the m a l m  of  otber i;rouxXa used. 

Iron 'the determination of tne e f fect  of ratfiatlon en& ciiemical 20s- 
icity,  include additional infornation obt?insd f n m  i iant  invest l -  
gatlons as froa: 

1. In the Eicctrofnagrietic and i i i f f i i s i 3 G  2eZhods Yor tie 

4. Ckeeical g u r l ~ i c ~ t l m  pracesa In  mairing urw-iu s e a  

5. &tudy 3f &e zedlc31 aspects of p l r n t  ?rogrms riside 

I a, Cilnicrrl survey of all er?oscd aersomel. 

b. Yonltoring of liozardt by a;eciql instriments and 

C .  surreys of ner t y p e s  sf grz ;n l t e  9 i : e s  ::ne prooucticr? 

ne tila as. 

e uipment. 

E. Hazares of htxzic Catastrophe ic ? roduc t i cn  J.?C:.S. 

1. I aodlate effects: 



ti:e explDsiot coupled zith ! k i s t  m c  . ,sat c..zser ' c is lo6; iml  2;:Ects 
vi.;ich m i y  aii'fer fro& tr.ose occurrFrig iaL- .A. t in& o t n d t  ZXLI:~ :sam 
e f f e c t s  f r J m  g a m a  ana neutrzn r a d i . I t i t C ,  ai; ceuzid s ikdy.  Ssxe 
p i l o t  nork and observation. uf ttie Japnese :r?aiczte t . ~ t  tnis I L ~  De 
50.  

b. Biast.  !?tie t o t d  b l a s t  ezergy Q:' a tonic  expiosion 
i s  very g rea t  and m y  b v e  t o t a l l y  dii' ierent types or siock wpves, 
r e c o i l  waves fron orciinarf explosives and miSue  k io logica l  e f f e c t s  
may be produced. Some p l l o t  nork hss teen Gone. 

type of mdiation have not been studied. 
b ina t ion  effect of ell three i t e n s  in Eiis group: hlast ,  r6dii;tiJn 
and heat. 

C .  Actinic  riadi:,tion. The in tense  barns f r o m  actinic 
Xhis also includes the com- 

2. Delayed E fr'ects. 

u. Protec t ive  devices. Study D f  cethods of pro tec t ioc  

b. Decontaaination. gethods of decontamis,ition of s o i l  

against Cie r ad ioac t iv i ty  dapo3tted a t  t h e  tine 3f b l s s t .  

and the l i k e  m s t  be s;srksd aut for cleaning up ; I C t i V e  Ereas. Some 
experience is availaDle on t t i s  fro5 Near 3ealco m d  the  ships iron 
B i k i n i  r,;tch is epp'iclible. 

developed and t e s t ed  for use i n  invest igat ing Lambed breis. 

clow.ids, possible injury t:, Rater susj~Ly, s o i l  m u  tne like, lwwn 
daange by populat ion surveys. 

e. Study 3i treEtment ar 6J.l ironeaihte e f f e c t s  s u a  
as radiatbn, hea t  blast. 

Pneparation of p e r t i r a n t  ifi:'?mhtiQn in p r o p a  .arm ior use 
by ca tas t raphe  units in proLuction aress.  

11. C u r r e n t  Medical Research Prograui. 

be con tbued  awing 1947-1946. T i e  cur ren t  grograro I s  reviewed ty 
t op ic s  under tne following l i s t  of the par t ic ipa t ing  orgmizati i ;ns:  

c. Inves t iga t ive  e2uipnent .  53eci3i equipment ~ u s t  i-e 

d. Sturly of c a s u i t y  t i i e c t s .  Field stGay ai !'ission 

F. 

A. TQ , -ernit  cont inui ty ,  i t  is recoc,.ezided tze cur ren t  program 

Argonne h'ntiofial Labardtory 
University or' ii ochester  
University of Cal i f s rn ia  b t  aerkeiey 
Columbia University 
Gniversity of Viashingtan 
Mcnsanto Ciiernical C J .  t;$an) 

F e s t e n  Feserve University , 

h n s a n t o  Ckezicil Co.  ti^^ Lab) LTSFIiS 

LOS h b E 0 S  



Cniverci ty  of Cr- l i fgrn ie  c t  “09 .cige,es 
University af Tmnetsee 
Universi ty  of V i i g l n i a  

Brookhaven an6 other  future Ixbora tor les  ere n a t  inciuded. 

c 

B. Future ex?ansisn a i  Le nedics l  xr?b b1oLogic;ii icse;.rcr. 
2rogrm.m a long t e r o  cont rac t  basis ( 5  yetrs ar mre) is necess-ry 
In order  to sewre innfmzation of a Eire  Zund3en ta . l .  c iz i r ic te r  rshich 
is necessrry in order to cope with the  s a e c i a l  i?azards a i  atoiiic 
energy deoelojtuent. Also it is frcperative t o  open nea i l z l a s  0;’ ap- 
c i l c a t l o n  for the products cf a t m l c  energy in biology ar4 Ledicine. 
The conmittae feeis tat sucii expaasion crvl b e s t  be pihnn6d wci p u t  

(See Ap.;enCix A). 
ized, the obvious usefulness of isotopes in  a wide appl ica t ion  ta ’ bio logica l  researcu d l 1  o f f e r  sa nany tremendous op r - l r tua i t i e s  tht 
deVel0pleentS in t.4~ riel& are assured. 

. .  innto effect after the eattiblishment of a Yedical-Biologicni t i ivislon. 
After the Regional Leboratories a r e  well organ- 

C. Speci f ic  ProJects :  ( i n  brief ,  t ?? lca l  outline) . 

1. Argome National Labmatory - Dr.  Aust in  3i. Srties, 

a. The p!:yst31oeic?1 Ffc ture  af animLs 9x;osed to 

b. The e fcec t s  of i r r s a i a t i a n  on the s t ruc tu re  3110 

Eirec tor .  

acu te  and c h r m i c  irra2lztion. 

fmctlsns of the  blood and on the hemto log ica l  defenses igc ins t  
infect ion.  

b 

c. The :;cute t-Jxic e f f e c t s  sf er te ,mji  r.:dl t ion  and 
absarbed rcd iosc t ive-  suts tancet :  the:r zeciunisx ar icjury; pre- 
ventlon of possible da?rage and t r e s tnen t  af  aireildy Lq;urcd indl- 

d. The zbnorml res2onses af  biood cel-s ,  c u i t w e d  

VidUOlS. 

t i s s u e  ceLls an5 single c e X e e  orgmisrs t a  varioxs t jpes  of rzdl- 
otlon. 

e. The c!ironic e f f e c t s  of radiation ilnci r:aiasctlve 

f. The  mode DZ a ction af rsciiztfon in tke 2roci;;ction 

g. The respame t o  difi’erent tb.pzs sf r:;ai.tian or 

h. Studies  33 tne c:.ezlc>.l e f i e c t s  OX r x t k t i a n  *hick 

I. The ebs~r=tion, de;oa:tiiln mc e l lx i f ix t ion  of 

j. The design 2nd s’tma.trciz:itlm uf  iurtrL”=ienrs to 

matar la i s  Ln ani-1~. 

of cancer. 

the various organs end tissues, inciudlng tli33rs. 

xre fmdanieatal to its biJiogicsl respmse. 

rs t i iocct ive eieEents f r x  the body. I 



8 .  R a d i a t i m  and iindloiszy Zectign: 

(1) 
i n d u s t r i a l  uon~ to r ing .  

(2; 
lanill~?, radlun and urhnim Fn ~iuaan and mini& slibjectr .  A-?;lcii:3n 
of t r a c e r  experiments ta serve other  parts of t-e project.  

and Chronic rrd i s t i o n  Fnciuiiing tile radio-lsotopes; saarcit f a r  

Ins t ruaent  deslgn, zesswe.  e n t  st,:ndardizzti;3n, 

Bioiogizzd e f i ' ec t  of t r ace r  sinaunt:! Ji' ? J -  

(3) Physiologicnl e f f e c t s  ol' exposure ta acute  

i .  therapeut ic  aetuods a1 gallie. c 
(4) Developaent of poss ib ie  c-e;e3ltui tociimigurs 

or netaods o f  ae tec t ion  d r sc i ia t im damage, trie ziectanism t y  
rhich sack e f f e c t s  arc produced. 

( 5 )  By g e m s  o f  s3ectroscoyic c?et!mds, to study 
the d i s t r i j c t i o n  of uranium and other  iieavy tretais of Lmportancs In 
animal tissuej a search for 2osri'cle clues as t~ tiis xethod of oany 
deposi t ion of rsdioa c t ive  matoriais. 

(2) ~ j r  chexicd tecpniqus,  stuciies oi t;le 
mchanism of ur .mi\s  f i x a t i o n  in  bones, urzniuo; compier for%:stlon, 
nethods of excret ion of uranium. 

(3) 
and twrium compunds by ingestion. 

(4) PatiiologicA eL':"ects ai' ixmiua, ' C ~ ~ ~ A L L U Z  

and tnorfun poisoning, a d  Geehaism by which ;roauced. 

( 5 )  
end tnorium coisonlng. 

(6) Sp5clal  tox ic i ty  s tud ies .  

(7) 

Acute t s x i c l e  efl'zcts ai' urznniw, beryi i iwi  I I 

Physiological er'fec ts 3:' uratilun, berjjliium 

C e x l i i c s t i o n  of res . . i r s tory  2ro tec t ive  aevices  

(6) Study Df the t i ne  intensity fsictor in radl- 
a t im ,  and aeveiopment of zetixoiods of producing instantaneous expo- 
sure  t o  r ed ia t l an  ( k  bomb e f fec t ) .  

( 7 )  
loniuc, radiuz, etc., i n  hwan subjects .  

Study sf the a e t c b o l i s s  of platonium, po- 



t 

c. Ex?erirentzL Lurgery. 

(1) C i i n i c i l ,  nematoisgicsl atid + t r u l s j i c z d  

( Z )  

(3) 

( 4 )  

(5) Ef fec t  of i 'oiic ac- 2nd rL;tin 3ii i=mi*m 

(6) 

e f f e c t s  of m i t e  l e t r z l  rad'rbtitn. 1 

SetrLoCs 01' bcne nzrrox trsr.s;lsr.t:tios. 

Stur;ies in bone marrou reserve a d  radi- 

Tissue c d t u r e  s t ~ i e s  r c i n t z d  t3 tans m r -  

Piton e f fec t .  

row production. 

regenerr tion. . .  'dc 
Studies  of ze tabol i sn  of iodine by KiyraiC. 

d. bxperileentnl t i imto logy .  





(3) J o i n t  s tud ies  n i t h  h. J>se,;.i G. E G i i t S n  
t o  evaluzte  ti l? tnerageut ic  a;?licatisns of tne f i s z i o n  products u,d 
t h e  f i ss ionable  elercents. 

(4) 
otker  rad ioac t ive  eiements and. conpounds. 

. d  

3 r p i s r a t i o n  and t?.erapeutic i?>-ic: t h n s  -: 

4. Columbia Universi ty  - Lr. C. r a i i i 2 ,  u i r ec to r .  

a. Yessurement of f a s t  neutrons Cor biological :Jurp;ses. 

b., Xeasurenent Jf time dose re ln t ionsa ip  r e su l t i ng  

c. Xeasurenent . of .. s?ecii ' ic g:&-& ray ecissisn. 

d. Study of the yusn t i t a t ive  re ia t iunsnips  in c h e n k ~ 1  

e. Fur tner . s tudy  of  eye ant2 gonad in jury  prociuced by 

f. S t W y  of t:ie b l d o g l c a l  ac t ion  af i an iz ing  radi- 

g. An at teBpt  k, reduce r r -a i s t ion  injury. 

h. Stucy 31 the d i s t r i t u t i o n  of rad iosc t ive  i so topes  

1. Protect ion dats. f o r  tile sa re  azndllng o f  radio- 

3 .  Training of 9ersonnel. 

k. Measurecent 0 1  very nigh energy rad ia t ions  for  
bi ologic  a1 do ssge. 

University of Wasnir.gton School of M s h e r i e s  - Dr. 
Lauren R. Donaldson, Dbector .  

a. The work of tihis proJec t  is t3 e r j l o r e  the gmertl 
problelr of the effect of r a a i s t i o n  onaquatic orgznisns, and in per- 
t i c u l a r ,  t o  study the problems a r i s ing  from the discbarge ef:'luent 
from the Banford p l sn t s  i n t o  the Calumbla h iver  iiM tr.e possible con- 
tamination of sea rater ( includtng bikini) .  
con t r ac t  involves s tud ies  3f tEe fo l loe lng  n a t u e r  

s t i o n  on f i snes .  

from rad ioac t ive  isotopes d i s t r ibu ted  Z n  the t issues .  

, .  

effects produced by gams rays ?ad f a s t  neutrons. 

f a  st neutrons. 

&ticins. 

i n  i',-CSU?S -.:A C P X S .  

a c t i v e  isotopes in szail mounts. 

t 

5. 

"it? work under tAs 

(1) Acute c>ror?ic ei'fec:s of externc i  rnd-  



(6) Studies on the trzisz'er of ::- a o s c t i u e  rater- 
i d s  in " f 2 o d  chainsn, starting ~ i t h  the sicpler t i o l o g i c s l  ;'oris ( ie ,  
p1snliton)and follo:-in& t i e  distr i tut ion snd f s t e  of suck. nreteri-;ls 
3s these contsmlmted animalcules, are successively eaten and r.et+;bol- 
lecd by higher foras (fisnes, etc, . 

(7) Feeding exprinents u s h g  rxiiosetive na t e r i a h  
In the foods. 

6. Hailford Zngineer 5;Or::S (iiesearch Projzct) - br. Sizean c , .  . .  T. Centril, Director. . .  

a. Hedth physlcs resescii ma deveropEent in rkairtion 
monitoring, innstmer-tatim. 

b. Training of tec5alcIans and otner persomdl In p13- 
blems -or' radiation protection. 

c. Agpl i ed  b i d a g i c  rese~srcl., relative to 'ckiselr of 
rzdiztion hazard pecdiar to nanSzird Engineer R~rics operhtion8 and 
waste Cis?osal: 

soil, water and a i r  contaiab3tlxi by radio- 
active rnaterias. 

S t d i e s  under controlled couaitions of the 
ei'fects of radioactive materids an aonessic an-ls. 

(1) 

(2) 

(3) Studies under controlled candltions of the 

(4) Fish Stuifes: (In' collaboration aftii Uni- 

ef fects  of rsdioactive aaterials ?n vegetation. 

versity of Washington, p r o j e c t  
i i s t e d  previously.) 

(8) 

(b) 

(c) 

(d) 

Laboratvries - Dr. AlexMder kiol-m-r, I)i;ector. 

nelitrans, bet i  &na garma raaikti,m are in progre;.s LS a iaikv+u3 of' 

Zifects of uaste effluent on sdmon hpd 

Effects of internally deps i ted  radio- 

r'ielci s t u a i r s  on possibie 2oiiution o f  

PlenLton experiments - fhsmption s:uCes. 

trout. 

active materizis. 

Columbia River anc! f i sh  by Hinford s a t e .  

7 .  %onranto & U .  S. ? & L l C  iiealth Servlce, Ciinton 

a. St2dieS of. tte oiJlO&ic!i.i a, ie-ts  il:' slaw xc Last 



previously rezorted ?ark. 

c 

b. Efr‘ects sf plutociuc an bone ii5aling is being 

c. T’Je phrabio t ic  tain t ec r i ique  is h % n g  ~ s a C  ta  

d. A concentrated Ettack is te:ng zede Jn r:iBi,:tfon 

studied. > 

study the ind i r ec t  ei’fects of  radl--t ion.  

e f f e c t s  on the r d t e  ai R i t O S i S ,  cfiraniosoze breaks and exchanges, 
gene puta t ions  and the  generel  genet ic21 rt;<eup af  trie ceLI, -2- 
cluding cy toplzss ic  f irckar s. 

systems hrve been i n i t i a t e d  using v w i s u s  udcb]orgsnisna. 

teins, nuc le ic  ac ids  and ynzgfizes ;re beisid s t a i d  by nodern 
phySiC&l-ChemiCdl toils5 , inciuding isotopes.) 

cons t i tuents  and blood for!nlq organs as well as on tixe nervour 
system. 

p i t h  the Univers i t ies  of Tennessee, Vanderbilt Universitp, lashington 
University,  University of Pennsylv.znia, John Hopkins Universi ty  and 
Carnegie I n s t i t u t i o n .  

e. Tracer experiments of a numter of aet-ta:ic 

2. Effects oP rad ia t ion  on c e l l  c x s t i t u e n t s ,  pro- 
. .  . .. , 

g. Aadiation effects are  being h v e s t i g t t z d  an b h 0 d  

h. Cooperetive research arirtngenients 2re b e k g  mCe 

I 1. Close cosperztion with the Nzfiooal I n s t i t u t e  of 

j. 

k. Sealth physics rcsesrch is to be extended. 

1. A t r a in ing  program. 

Uonsanto Chemical Co (Dayton) - D r .  Jmes Svirbely, 

a. Elo iog ic i l  e f f e c t s  of cnronic a d  3cut.e e x p s u r e s  

Health md the Natinial  Cancer I n s t i t u t e  has been set up. 

by h e a l t h  ?hysics R i l l  be continued. 

I 

Instrumentation of r .di: . t iun monitoring developsd 

8. 
t i r e c t o r .  

t o  polonium and polonium compounds by ve.rioLs mocies of Ld-ainistrction 
t3 deternine the  nax- permissible l e v e l s  t o r  human exiwsure. 
Tracer  ex2eraent .s  may be in&lcs;ed 1or c l i n i c b l  ir.vesti& tion. 
Yechanism of action, cor re ia t ian  of excret ion l e v e i s  h i t n  v i s c e r a  
canten t  2nd genetic e f f e c t s  w i i l  be studied. 

individual viscer2, e s p c i s l l y  tne Lidney. Tnls is h bpeciz’ic p h s e  
of the first problem. 

b. Maximum perniss ib le  l e v e l s  l o r  aLpm roZdihtion in 

C. Stuuy of maximn pcrziissibie levels i a r  ~ o l o ~ i u m  to  
use i n  sa fe  a a s t e  disposal. 

d. Cor ie l s t ion  of excret ion i€VeiS -.nd exnosu=e in gro- 
auction personnel. 

- 13 - 



f. Eioloj ic  efi 'ects .;nd clet.';acis Qi izB6sU=er:ont :sr 
protec t ion  against radia t i m  froe s3eci:il s e u t r d  s m r c e s  prs?zred 
a t  bayton. 

and o ther  types. 

on decontaminstlon. 

9.  
Director. 

g. Development or' continusus mor.? t o r i n g  ecyalpnent 

h. St-ui ies  of t L e  prevent isn si c.mtaniniition and 

i62stern deserve UniveFsity - Cr. hJze r  L. YrieddcLi, 

a. Studies  on t o x i c l t y  of thorium. 

& 
. , 

.>- ~ . (1) Biological  e f fec ts .  
1 

(a) Study of biologiczl e f f e c t s  of - solubie  
thorium conpmndsw letfial effects, weight cbanges, h.llstopati;ologlc, 
hematologic and biochemical changes. 

r 

(b) Study of r i o log ica l  e f f e c t s  af insa lukle  
th J r iun  compounds as i n  a(1) above, but a i s 0  includes rad ia t ion  e f -  
f ec t s .  

(2) Dis t r ibu t ion  studfes. 

(a) 

(b) 

Study of thorium d i s t r i b u t i o n  in tissues 

Study of a i s t r i b u t i o n  by t r a c e r  technique. 

by chemical assay. 

(3) Biocnemlcal studies. 

(a) 

(b) 

(c) 

(d) 

Transport of thorium acrass gastro-in- 

Xode af t r ans re r  of thorium In blood fad 

Manner and Citaraberirt ics of tnciriun/in 

aeview ol' enzyme systezs a f iec ted  a d  

t e s t i n a l ' a n d  resp i ra tory  epithelium. 

tissues. 

t i s sue .  

enzyee inh ib i t ion .  

buteo rad ioac t ive  o i w e n t r .  

elements of widely v: . y t ~ i ~  s p e c i ~ i c  ionizat ion.  

deposlt ion 

h. StLGs 2; r.x..'atlon e i f e c t s  af i n t e r r u l l y  distri- 

(1) Wumation" s t u d i e s  ai severni r:.dio-ctive 

(a) Stu& of t e t s  eaitterr lodging in  s9ec i f i c  
tissues (bone, i t they ,  thyroid, e tc )  . 



1 

operation. 

(7) Cl in ica l  stticies afr acute r a d k t i o n  disease. 

b. Propased fundamental and opr'lied reseilrcn progrsn. 

(1) The Punamental s tud ios  3n the acute e f f e c t s  of 

( C) Cornparism su;zsLcion, oi. :jiplz -mi bet-  
e = i t t e r s  paving ap i . , ro rwte iy  similar de?asitioc I n  t iszue.  

ments na? be  introduced. 

e d t t e r s  a l t e i n a t e l y  introduced i n t o  the s u e  compund. 

C. S p t r i e S h  Qf compaunds ?.Ut0 Which rZdiJZCtlV0 &a- 

(1) 

2) 

Comparison of r ad ia t ion  ei i 'ects  of viirious beta 

Comparison 3f r a d k t i Q n  e f f e c t s  af beta and 

. . .  

alpha emitters '? (s I de Olvergence of spec i f i c  ionizat ion)  alternately 
and concoudtantly Introduced i n t o  the body. 6 

active conpomds. 

. .  . '  . 
d. Study of the U s t r i b u t i u n  of the above noted rsdio- 

By assay of r ad ioec t iv i ty  in t i s sues .  

By radioautographs of t i s sues  and silnilar suit-  

(1) 

.. (2) 
ab le  means. 

10. Los Blamos - Dr. Louis Emplesann,  Director.  

a. P l a n t  hazard reseerch. 

(1) Development of natirod for the  de t e rz in  t i m  of 
minute amunts of plutonium i n  the  excrete and body tissws of irumvla 
and animals. 

- 
(2) l i e t endna t ion  of the f r s c t l o n  of  Lnlected 

plutonium e r c r e t e i  ber a27 by auo2nc 6nd tnimals. 
wi th  the University of fiochester). 

(In co i laborc t ion  

(2) 

(3) 

T r e a t m n t  of --.cute r .d ls t ts r .  disezse.  

Uet i rJcs  0; detect icd car;y r c i z t i s n  ir.Jury. 

i 



- c 
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( 4 )  
0-235 =ti s t h e r  rad ioac t ive  n?:tsri&ls. 

(5) 

(6) 

Cortinued s tudias  oi' t..2 xeti;caLisz af ~L,-:JZLW 

I ie tect isn a:' ECCmnLztSd sititoriium in tne lu,-s. 

biochemical studies ai nuclsoprotein ma the ef- 
fect at' rad ia t ion  of' the fmdencntz l  PhySiJlOgy CIZ the c e i l .  
coUaDoretlon Fitti Washington University, S t .  Louis, h.) 

con tadca ted  sur faces  and .ounas. 

( In  

( 7 )  

(8) 

Leta i ied  study of abso-ttion of pLutoniua f rog  

Any spec ia l  aroblems a r i s i n g  frm ner  operat ing 
hazards on this project .  c 

11.. University o i ' c a l i f o ' r n i a  a t  Los Lngeles - Ur.  S ta f ford  

The sechanlsm of blood vesse l  injury by radiat ion.  

L. Sarren, Director.  

a. 

b. bone m a r r o w  i n j w .  by r ~ d l z t i o n ,  its reixir and 

c .  ?!ec3misn of k e t a l "  depos i t tan  i n  bone end aech- 

d. ? ro te in  degrz ia t ion  1'31hY:ing. rrdis t i an  m d  ciisnical 

C:ntracts_approoed by the Interin: Yedical Csznittee 2nd 

a. Univeysity ox Virginia - Dr. k l f r e d  Liianutio, 

t rea tnent .  

a n i s m  of removal froffi bane. 

inJury. 

awaiting 

Director.  

ation (alp.-, beta, gamma an& neutrons) on tne  c i r c u i e t l z g  blood 
proteins by e lec t ro?&omsis  and yrote ln  f r ac t ion lza t ion  tecnnique. 
To determine whetner =erns ilf early d e t e c t i o t  3f rad ia t ion  damage 
can te accomplished in  this say. 

b. 

12. 
6. PtQnic  anergy iomiss ian  approval: _. 

(1) Study of the efl'ects 0: various types of radl- 

Universi ty  of Tennessee - br. Henry F i l l s ,  Director. 

I 

I 

(1) StMy of the necfianism of tox ic  e i i e c t s  of 
uranium m d  other  heavy =eta1  conpouxis on tne kiamey. 
c .mt inua t i sn  of D r .  WIlLa' work w i t h  tine hochester ifaiihattsn Iroject 
during the war =id cont r ibu tes  to  tha t  general  s tuiy.  

This I s  a 

I D. Es t ime  ted to t71  Xealtn-S.tfety resekrcti budgets iar f'iscnl 
yesr 1946-1947 rnd 1947-1948. 



1. 

i 

_-- F i s c a l  Year Fisccli Yaer 2 r3bcbLe 
s n t r t c t o r  19L6-1917 L9L7-1946 k c a i  Z u o i e t  

io, Alamoa g l G C ' , J 3 0 .  $ X 2 , d d b .  : 5 5JJ,>d, ' j .  
Univ of hochester l,L^O0,033. L ,3&,3;3.;3. ;,c&3,.3m. 

23il,oaG. :- 4 J'L , 3 A. 

5JO,Jd3. 
2x,i33a. 
52.3 J x 9 .  

Western Reserve 100,000. 15 5 a 0 ~ 0 .  2A,G30. 

UofC a t  Berkeley 

I Progrec. 11 3a 1a:3,330. 12 5, 253.  
I1 3b llSa030. 
I1 3c 23aiJ330. 35,iJaL.I. 

Clinton Lnb ldO,r300. 593j300. 

Hanford 230,000. 530,.330. 
Eonsanto (Dayton) 40, oiril. 225 , 33G. 

.. U of Washington 28,0133. 1cc,o?-. 159 ,0 j0. 

E rookhaven dOiJ,OOO. 533,003. 

0 of TeMeSSee 16,0c10. L6,OOO. 16,035. 

T o t a l  Yedical- 

Columbia Univa-sity 103,000. . 1m,oc!4. 13-3,OOG. 
Argonno * 1,230,OfO. lJ4mJooa. 1 j5 'X ,O i?O.  

U of Virginia 25,aoo. 50,030. 55,033. 

UofC a t  Los Angeles 190, 300 2UOa O a J .  2 '3 , G 2 3. 
restorm Reuional A*c.i)3a. 5a4&Qr 

Eis lon ica l  83,521.003. 65.9 06.330. C 7. L 1 6 , O - l  

Health-?ny s i c s  5PJ*39il. I, 3Yc) , 2 JLJ . - 9  325,&il, 

Service  Rese%rck (?)3,uJ3.030. 2.3.J3,a39. 3.U3ci.OJii. 

Training ( 7 )  fJLj,cJao. 5,Lma0JJ. I, 'i j3, X d .  
F i e l d  Survey & 

Estimated 
Grand Tota l  2 7 . 3 7 L . ~ d .  $13.966. UUU. 8i3.166.irQD. 

Note: 
budge% f o r  resaarcu in tne particip?.t4bq univers i t ies .  Only those 
crrrcntly ac t ive  a r e  shorn. 

2. Eventla1 HeaLth-Safety research b a g e t a ,  1949-50. Estl- 
Eated annual budget f o r  resenrch. Dues nilt lnciude rnonit.sri.x-4 or 
clinical services whlch are charged t o  operating budgets. Each . 
Hegional Laboratory budget represents  the  t o t a l s  of Lie local re- 
search and those of the par t i c i9a t ing  universities.  

Xeglonal Biological-  Ii e s l  th- Fis ld  Survey ti 
Laborqtom Traininn Yedical P tlYS I C  s Service 3ereerch 

See D2 i'or est - ted tstsls of Heglonai Laboratories including 

:I 
Argonne $ 5001000. ?4,020,000. $ 259,903. 0 i1)3,3;.3. 
broskhaven 500,oao. 4,moJ000. 25!3,??3. i ,42 5 , a x .  
Clinton Lab 250a00il 1,000, Odi). 253 , 3:Jo. 223,530. 

Ti l i s  t o t 9 1  s L d d d  beequivalcnt t o  ai,?rixxir::.teljr 22-25,; of 
the totill mse;lrci, e f i o r t  or tile i:. 5.  k t o m l c  kiergy L ' 3 ~ : ; i ~ S i o ~ .  

. ... .. ~ . .. 
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” it gresents  hazard t i  ne:&bbSrind C j L i . U l i t % C S .  iiic C D S t  0;’ %e 
se rv ice  ssctioI:s ij;’ iloaiw >: ; : .C~CS shio!i;ld t~ io-me 17 ?:;:it LS 

an operatLqg cas t .  
s e c t i s n r  .?re ind ice teo  Fn Sect i sn  I1 E1 . z l d  2. 

- 
t he  fiee1M-p 
b e  5ndic:ltsd e s t  -y LM follaaliig l i s t  P;itCch jiresenta 8 :eri typfclil 
exampies: 

Or.ly t:;e c a s t s  of the ressarcki 2nd aevelapsent  

The problers of the rc.ss.lrcir 2nd deveiopmenr secti::ns a f  c. 
sics dfV’.::Jr.S have been i u l t e  var ie6  ana ?rrus?s c m  

1. I n s t m e n t  oevelapment. 

a. ?ersonnel nonitorlng instrucrents such 3s p3c;ref 

. h. Y h y  pmbleaia were encountered lr; t i e  aeveiopnemt 

t le ters  a d  film badges have been developed b u t  s t i l l  need lm?roverrent. 

and. pwcEct:m of ialrkJ aui tnble .7or t sa le  rjnd Tlxed iP.etex t o  
measure tie dpha,  beta, g a m ,  thermal neutron acd i h s t  ceutron ex- 
1:osures received by par somel  under varying s i tua t ions .  

c. Survey meters of nll types, especls l l ;  e l sc t ro-  
s t a t i c  ?nd e l e c t r n i c  lnstruxents were developed a d  Iroluced. Those. 
need consf5ersbie improoesent, pnrtlcularrly t o r  hlpha csd  neutron 
aeasuremerts. 

exposed. 
2. P?ecf:i ne-suremeot .~f‘ energies  to unich psrsorael is 

a. Eela t ive  to  instrfrsents: 

(1) Tes t  meters lo r  energy aepencience snd satur- 

( 2 )  Gevelop gh3togra;blc film noni t s r ing  techniques. 

(3) Develop an l tstrurcent t o  m a s u r e  f a s t  neutrons 
i n  the presenoe of yamma rays. 

(4) Devise aetiiods or’ mep.sliring p l u t o n i m  IE air 
In the presence o f  o t h e r , d p h s  e d t t i n g  substances. 

(5) Develop contfnwus ?ilr m n l t m l n g  l n s t m e n t s  
t o  measure alpha, beta and gama red iosc t ive  gss 2nd suspended dust 
in the a i r .  

warning instmen- nutonat ic  va ta r  activity cs;.mters, e t c .  

a t l j n  erfects. 

(6) Deveiop autoffiatic hand cwritsrs, zrep. r?bis.%ion 



of 

- t  

( 5 )  y..easure the e i f i c i e x y  oi mzs:ss, respirators, 

(6) 

( 7 )  

( 8 )  

gloves,  snC cl3t;iir.g ir, yrerentir.,- toCy rndi tion exsosare. 

Dsvelan end operate  metiiods of decsnti.mi?xtion. 

6 t d y  new iiethads of rsdioective WrjSte dfspos:~l .  

C e l p  i n  the  dosign of riev buildings t3 E t E i -  
c 

.. . . mize red ia t ion  exposure. 
.: 

c. Physics resetrcii. 

(1) C a ~ r y  oEt "s'q-shlnew expe7inents. 

( 2 )  

(3) 

(4) Deternine value of n/r, e tc .  

Study er'focts of' kiai e:;ergy rac?at:sn on 

Study r r d i a t i s n  scstter-ing i n  sriields a r t  In 

. . . I .  . -_ tiszce. . . . . ~  

-c tissue. 

d .  T h W T € t l C a l .  

(1) XsLe numer3w toiernnce c a l c u k t i o n s  t o  de- 
t o rc ine  r s 8 i s t i a n  hszsrds ?resented by e x t e m a l  unC l:itemal exposure. 

( 2 )  C d c u l c t e  radiation Sr35 exteuded sauces .  

(3) Set up r a d i a t i s n  protection tiibles, rules, 
r e g u l a t l m s ,  etc.  

e. Edu;catior:al 2rogrza. 
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A. One of the z o s t  se r ious  c i s ' f ' i cu l t ies  im7eding t=ie imGediate 
progress  of the general progra designed t o  shfeguzrd c l v i i i m  and 
i n d u s t r i a l  j)ersonnel a g E b s t  the 6e le te r ioLs  e f f ec t s  of Lie proeucts 
of nuclear  energy and the promotion of the benef ic ia l  u t i l i z a t i o n  of 
such proZucts is #e lack  of a s u f f i c i e n t  number of well-trosned 
personnel. 
hiatua in bas ic  science training during the 8ar and We uniqueness 
of the p rob lem confronting the  Atomic Energy Conmission. 

I i sponsored by the B t o d c  Energy Comiss ion  t o  f a c i l i t 2 t e  tile t m i n i n g  
1 of su i t ab le  personnel in the various brenches of atomic energy. La 

a result of the crowding of the univers i t les ,  some building p r o g r a  
will p o b a b l y  be necessary. 
lowing objectives:  

a c a d e d c  seminars should be  i n s t i t u t e d  and in certt i in iostances, a t -  
tendance of courses in the basic  sciences of  phys1010gy, Ustology,  
bLology, p h y s i c s ,  bio-physics, ciiwiistry) e tc ,  should be requi red  as 
a p a r t  of their regular  scheduled dut ies .  

with new sr s p e c i a l  techniques re l z t ing  to sresent and fEture pro- . 
grams of the Atomic hnergy Commission. 

Eo train a baclklog of t echnica l  ana 2rofess iona l  person- 
nel i n  tite aedica l ,  biologicEd, i n d u s t r i a l  rygiene and heaith physics 
aspec ts  af  atomic energy. 

The objec t ive  would be to accept well qua l i f i ed  doctors  of 
philosophy, physicians end technicians for 8 t ra in ing  period of not 
l e s s  than one year  in the  special brmches  of bio-physics, biology, 
is0 tope techniques, toxicology, health-physics, r e i a t ed  indua trial 
hygiene end t h e  various technicd procedures per ta ining to  the 
enumerated subjects. 

I n  order t o  provide an addi t iona l  backlog .of t ra ined  per- 
sonnel fo r  t h e  future and to 2romot.e cord ia l  publ ic  re la t ions ,  
f e c i l i t i e s  and fel lowships  should be es tab l i shed  to encoursge su i t ab le  
pos t  graduate candidates t o  e l e c t  na jo r  subjec ts  fur t h e i r  degrees 
i n  those f i e l d s  per ta in ing  to atonic  energy. This aspecz of the 
progran envisions a t r a i n i c g  period of one t a  :wr yesrs ,  depending 
upon the prior qua l i f i ca t ions  of the candidate. 

B. It  is recornended that a c o r n i t t e e  be waoin ted  by the  
Bto.;lic Energy C o ~ s s l o n  for ttic development of an Litegr-ted t ra in-  
i n g  program for the  education of s c i e n t l f i c  warkers ir. t i e  cor:elat€on 

Such a s i t u a t i o n  has a r i sen  from the  conbination of a 

It .is recomended that am extensive t r a in ing  program be 

Such e program should ezboay the io l -  
- __ . - _  

1.' -TO .increase the usefuiness of present pro jec t  personnel,. . _  

2. To acqualnt t ra ined  pro jec t  6nd non-project persomiei 

dverhge time one month. 

3. 

I 
i of a b E i c  anergy with the na t iona l  scieirces, Dioiogy iind zedicine. 
I I L a - - L  



V. F.ecoz!!eddr.tions cn Orgtnizatioo. 
I 

A. Admlnistrrtlve crea t ion  of a sen d i v i s i m  of deaith-LLety. 

1. The r e s?ons iS i l i t y  for the  nealth znd safet; 0;' 3e:san- 
ne1 enpioycd by the Atomic nnergy ComnisSisn in the cocCuct of t a e f r  
progrin extends thmwhou t  the e n t i r e  >robran. k n y  02' t t e  hazsrds 
are r.ot sell understood. 
production pmceaures bring t o  light entirely net? 2robLens Nith iu+ 
'mom hazards and unpredlctsble  safeguards. 

a n t i c i J i t i a n  of prradlcted hazards. 
with the plans of the, four statwtg- divisiu s of the Atomic 3nergy 

t a e  consmning. Anticipator1 planning snd csnduct of hrge scale 
b io log ica i  mrlr is mandatory SQ that results my be ava i l ab le  as 
soon a s  poss ib le  before any exposure of personnel occurs. Thtu a 
large e f f o r t ,  equivalent  t5 perhzps 20-252 of the t o t s 1  research 
ap?ro?r i s t ion  shoul6 be put  into a bealtb-aafety progrsm. 

Frequently new research f'inndings or new 

i I 

' i  

if ; i: Conmiasion. Biologica l  expsr in in ta l  uork is slow, df i f i cuLt  and 

! ! 
I. 
! 

I .  . 
2. Careful  hea l th  and safe ty  p lmnlng  is necsssbry in . r. such p l e  ning m u s t  be in s t ep  . ;: 

% .r 

, 

9. . Beoith-Safety AdvtsQry Eo&& . .  . .  

1. It 1s recomTend:?d ttret a Haalth-SeTety hdvisory C o p  
mittee 5e famed by adminis t ra t ive a c t i a n  cons is t ing  uf nine nerrbera, 
t h r e e  to  be sppi.nted>.or two years, th ree  to  be appointed Lor four 
y e m  and three to be apQ3bted for S I X  years. This Cornittee -add 
p a r a l l e l  the  s t a t u t o r y  Generel Advisory C m n t t t e e  t a  the  Atonic 
Energ7 C o M t t e e  a d  should t e  appainted by tae Atonic L n e r e  CQm- 
mittee t o  advise i t  in n a t t e r s  r e i i t i n g  t o  zedical, biological, in- 
a u s t r i a l  hygiene, hea l tn  p lys i c s  and related research problenr. It 
is fu r the r  recoxmended t i i a t  the  Iiealth-Safety Pdvissry Cam1 ttee 
recornend the a?>ointment of approprL te  aavisilry sib-coknittesa.  

c m s i d e r a t i o n  ln mcking the appointments on tiie Bealth-Sefety ~ d -  
visory  3oard t o  t t A %  htomic Energy Conmission: 

I; 

i . 
I '~ 

2. The fo l lov ing  l ist  of fourteen names is recomeaded for 

t 
a. YedicaL: 

Dr. Joseph Aub, M.D. - darvsrd (Consultant 

Dr. Bymer L. Friedell ,  K.D. - Western Re- 
aerve Thivers i ty  (Manhattan) 

Er. Robert 6 .  Stone, M.D. - University of 
Ca l i io rn l a  a t  Berkeley (Urnbattan) 

Dr. Star ford  L. #wren ,  3.D. - 3nivers i ty  
of Celifornia a t  LOS hsgeles  (L'arkatten) 

t o  Yanhatten) 

I b. Eiologicsl :  

Dr. Austin E. Bruss - hrgonne N n t ' l  Labwhtary 
D r .  Joseph.C. il-iitsn, L.D. - University of 
Dr. Y. 2. Jacobs, PhD - UniTersitjr of Pe.m. 

Cali i ' J rni& :t Eer'F.a;ey 

non-3i snhh t t an) 



i 

1 

i 
I -  

i 
i 

... ._ 

Dr. S g e o n  T. Cgnt r i l ,  I;D - i i a i a r d  
(Xanhat ten) * 

59 &ester (Hanhat tan) 
Dr .  Ancrew R. acxdy, YE - fjnive:sity of 

Dr. James S temir ,  MD - Z..cstcm Koaak Co. 
(~smha t :am) 

d. Henlth P:lysics: 

Dr .  G. F a i l h j  ?!ID - ColuEbia University .. 
Dr. Y. Z. Uorgan, P M  - Clinton Labarritory 
Dr. 3. U. Barker, PilD - iimi'ilrd 

Note: IA *.is Cmuzittee, tiiere t s  na r e p r e s o n t r t i m  frJz L ~ S  A h C O S  
(Dr. Louia Hempehnn);  Brookhaven ('slap-oinfed) ; U.S.P.A.S. (D:. E. 
lilliaaa); Army (Colmel  James P. haneyf  XJVy (Ccqtain Gaorge Ljroc) 
nor the  small uniJerrlty ci lntrsctars  (no rccomontiition) . 

It is  reconended that  a Givision of Heclth Safe ty  be c rea t ed .  
by itdministretive a c t i m  and t h c t  its r e s p o n s i b i l i t i e s  xu3 n u t h r i t y  
be on a par  witLz the f3ur s t a t u t o r y  Livi ions of Production, Rssesrch, 

. _  . . - .  

C. 

Engineering ind Y i l i t i r y  Appiic;tians. > 
TLe in t s r in  per ioa &L:,s p h c e d  a severe strain an tlie curren t  

hea l th  safe ty  prograc  ab a r e s L t  QS personnel iossas and i h e  c f i t i c d  
nz ture  of i t s .  function %na r e s p w s l c i l l t i e s  fitis Slidcenijr incrr&.sed 
with  the react ivt i t ion o r  tile Atonic iner&y Cocnlssion Sesearcn Progrsm. 

tiealth-Safety tie a9pofnted 8 s  s w n  8s poss ib le  and that  ;:e hold the 
degme of Doctor 01 kleclicine and that i f  Jass lb le ,  ne be  S'anilier 
with some l a rge  port ion ~i the blanhattul b i s t r i c t  Eedical pogram 
In order t o  s t x b t l i z e  the fu ture  i l i  the  cur ren t  progrun. 

and proposed i n  the order naied by t h i s  C o w i t t e e  :'or considernt ian 

executive experlence with the %anhattan Pro jec t  and are  Goctors of 
Medicine except for Dr .  Z i rk le  ZDO was Included in  the secre t  bal- 
l o t i n g  of the  Gomalttee, and because 02 his recordd, wnrrnnts con- 
s ide ra t ion  for this ?est. 

D. It is recornended & a t  ti& f i i rec tor  af t i e  P i V i S i O A  of 

The f ~ l l o s i n g  list of suitRble c a d i d a t e s  .Lave been se lec ted  

2s the Director  of Heeith-Safety. Triers men have had extensive .. 

Name AC 8 T i t i e  E 5ck.i r3 urd 
Dowdy, Andrew H. 42 Prof ol' kadi- Sesesirch in rea lc ine ,  

tiierapy; c:,ncec a d  
r-idioisotopes. Ciin- 
icsl tratning .nu 

ology, 3. of fi rzclioiogy rnd c;,ero- 

. 



Contr i l ,  Sineoa T. 43 donsLttant in  
Radl ology, Han- 
io rd  ?ra.;ect. 
R--Ci~iogy,  art- 
vste p r c t i c e .  

Stone, Robert S. 51 Professor  of 
Radiology, U 
of Califorcia 

. 

/@ Principril In-  
\- vestigc?tor, 

Bi r th ,  John 

lat lmril  I n s t i -  

Bgltimore, Yd. 
t U t 8  Of E d t b  

i .  . .  . . .  ,-. . . . - . 

Eamiltsn,  Joseph 0 .  

H eropehanu , 

Brues, A u s t  

Louis 

u Y. 

Sterner ,  James 

Zlrkle, Xaymona E. 

Rolf ,  Esrnard 5. 

39 Pss ' t  Prsfesdor 
31' Sedicine k 
Salialogy,  Uuiv 
of CalifarnFa 

37 Medical iieseurch 
-Director, Los 
Piamos F'roject 

40 Asst t Professor 
medicine, Univ 
of Chicago 

42 _Director ,  In- 
dustr in l  medicine 
Eastman 1Eoda.k Co. 

42 Director  of Eto- 
prlysics I n s t l t u t e  
tiniv 03 Chicago 

35 ?robsble Xedical 
Direc tar ,  Brook- 
ilo v en 

Cl ia iccd  inir r s e t r c h  ex- 
>erlerAce i n  mdidogy ~ n d  
czncer. Fernnr Lecicni 
director, h m-fo rd Zccg ineer 
Korkcs. 

Clinics1 a d  teaching er- 
g s r l e m e  i n  ra8ioiDggjr re- 
search with i so topes  and 
cancer. C i x c t o r  of 5eL.th-  
GtTety pragrm, Xetallurqi- 
c&l  Project ,  Manhotzn D i s t .  

Cancer rese.Arch, clinics1 
service,  CiFntsE Labor- 
a tor ies .  

C i i n i c z l  &mi teecaing ex- - 
perlencq biJ,o&icaS and 

nuc:e?r ;.i.;sics; radio- 
czenis t  . 
Exgerieuce In resenrch fa 
tiagiiysics m d  cnes is t ry  
ai?d Large sca l e  rsdioiogi- 
ca l  sazety a t  Aiamg.>rCo 
aria Bikini. 

Research i n  c m c e r  and 
shack and isotopes. 
C l i n i c a l  and teaching 
trsioing *A Internal Ped. 

Experimentsi and c l i n i c a l  
pokiens  i n  i n d ~ s t r i s l  hy- 
giene and tar lcclogy.  Zn- 
s t r u c t o r  i n  xebicine,  Xedi- 
c a l  I j i rector  f o r  e loctm-.  
magnetic grscccs 3.t 324 Xda 

Bese.crcli in  experiments1 
bioiogy,  radiology 
teaciSr.g. 

C l i r , i c i l  er:eriznce in 
rad1aLog.y :.mi surgery. 
Eazird 31' -I :CijLi)jy n s k e r .  
?:evL;l;sij' t zezttier si 
S e d i c d  Eectiarr, Lziizt%r.. 

usdlcsl tippiiCAtiJnS Or' 

.. . 



R A C t a n  rjist. 

Other Doctors of Hedicine of hlgk c a l i b e r  v i t h  eticutive ex- 
pertance who e i t n e r  worK or are s t l l i  assoc ia ted  ritii ttie Praject ,  
a r e  l i s t e d  in al$nsbet ical  o rder  by the  Chairmen f o r  cansiderztion. 
The7 a l l  have considerable h o r l e d g e  of the overai l  pr3f;cm: 

. ., . ... . ' . .Dr..Johu lerry - Zhiting, I n d i a 6  
Cr. t iper  F r i e d e l l  - r e s t e r n  Reserve Univ., L e v e i r n d  
Dr. J o e  Hosland ( Y a j ,  A M )  i lnivers i ty  of nucliester 
Dr. Leon Jembson - Iinlversity of Chicog0 
Dr. Adolph laaaer - Schcniey Dis t r ibu tors ,  N. Y. C. 
Dr. J .  J. Nickson - Argonne hsti?nai Laooratory 
Dr.  James Nolan - Geo.  Reshington Univ, St. Louis, Xo. - 

The following Bre l i s t e d  for considerat ion beceuse of their 

. . . .. . .. . . . :..Dr.: C. J .  Satson. - Yinncapolls, l4inneso.t.s. 

knorledge of the  f i e l d  of radiology rese?rCh end czncer, out have 
no :acnowledge of the project: 

Cr. C. P. fihoaees, kemorial ihsg l ta l ,  iier York City.  
Dr. &hiel& Karren, narvord 3nivers i ty .  
'Dr. Robert Nerall ,  6thcZord UntversiVf. 
Dr. John ti. Lanrence, University of California 

There a re  undoubtedly others.  

E. The In te r im Xediczl Conalttee %ss ur.zSle to fLnish its 
cons idemt ion  of  o ther  c o r n i t t e e s  within the two m g s  of con- 
ferances. In view of the importance of making Ceclsions pmnpt ly  
so that  a working f a rce  m y  start  In the nee? fu tu re  the Chair- 
man bas taken the o p t i j n  of in te rpre t lng  the p a r t i a l l y  expressed 
i n t e n t  of the Conunittee and. offers the  folioring organization and 
nunes for consideration by the Corn-ission, Ilr. S l l s cn  end the n e w  
Director  of Health-Safety os a s t o p g a p  :or the  period ur.fi1 July  
1, 1947. More mature considerztion, in t h e  n e a n t b e ,  by the 
Direc tor  of Yealth-Sar"etjj . a d  the Kedicel Bd'tlsary C o x i t t e e  csn 
make the p r o p e r  reeligmenta ai th  the  ass i s tance  sf ex?erienced ad- 
v ice  from appropriate  subconnittees Corned Zrou te rbersh ip  of 
such kodles es tke National Acnriemy cT Science, The Comi t t ee  on 
bronth of the National hesearch Cwnci;, the Gnlted E t  ;tr-s Piitilc 
Eeal th  Service, tila viiPious fomdz t i sns  & ~ d  other  eppropr i i te  
agencies. 

a t ion .  I t  w2.s the  i n t e n t i m  of the Interixi  Csa;.ittre tr, include 

EO at:eapt wns snde to segregate 6 s  t~ z:iecialt:r o r  inst ' tu t ion.  
It s h m l d  also b e  untierstosa List  t!iis l i s t  3f l ~ i i  is by co r e a s  

The foliov.ing i l s t  of nznes is submitted :'JP zaEsider- 

insti tutions 2nd ES mny i i e l c s  31' related. eiLce::-,r3U 2s 
?oss ib  as ""1 e. There i s  no l a ten t ion  of' r i t in i :  U I ~  i:ersoRc ri-xeri m.d 



Eu(S-&e P.  Pendergrass 
Psrrin Long 
kaynond E. Zlrrrle 
Paul Seal 
Geo P. Eerry 
Paul Aeberaold 
Ealdo C o b  
EI. L. Friedell  

Univ oi' ?a 

Dr. Louis Eempelmann 
Or. Vim F. B a l e  
Dr. J. G. tiepcsltotl 
Dr. Andrew Ii. Dowdy 
Dr. G. F a i l l a  

I Dr. Paul Ya?m 
Lr.  J. C. kub 

----Cr. J a t ~ s  Nolai 
Dr. K. E .  Cole 
Dr. h. S. Store 
Dr. A. X. ijrues 
Dr. David kittenberg 
Dr. E .  R. Sinott 
Dr. Louis FLemer 
Dr. H. 6. Fs. Gretme 
D r .  J .  k. Fertfg 
5r. A .  3 .  illkar 
D r .  R. a. Enrle 
D r .  Sewall $right 
Dr. Wright Laugh- 
Dr. A. ?. Krueger 
Dr.  6. C. Rose 
Dr. Lzuren Dunaldson 
Dr. L. Carnlchael 
Dr. T .  H. Rivers 
Dr. K u r t  Stem 
Dr. L. H. Snyder 
Dr. E. X. Goodpasture 
Cr. E. h'. Harvey 
Er.  Ern S. &cCznn 
I'r. U. C. T a f t t y  
lir. Z. V. Cowdry 

John iiopirlns Univ 
U n i O  or Chlcago 
Kat1 ins t  Sroitb, USPIIS 
Dniv sf Rochester 
OaX Ridge 
Cllnton Lab 
Sleste--a Reserve 
Los klr?leos - 
Unfv 3f 3xhester 
univ of Caiiforaih, 
Univ of %cheater 
Columbia University 
Vanderbilt University 
Lrvzrd 

S'niv of Lhicago 
Uaiv of Caiiforrila 

Columbia Univ a r  si t y  
' i s h  linlversfty 
Csrnegie Institute 
Ysle University 
Cdtxnbia !Jnivertlty \'. 

vi.; ,.dni;tor. c: Unive=sity 

h i - J  Of Chickg0 

t i s  co&n tiniversity 
il. s. P.B. s. 
Cklcago iinlverslty 
Los Alanos 
Univ of Celifornia 
Unlv .of IUinoir 
Univ of soshingtoh 
T u f t s  Univ 
Rockefeller FaunCa t ion 
Eniv of iiochester 
Ohio State .Unlv 
Vanderbilt Lnlverslty 
PrfncetiJIl 3nive rs i ty  
3niv of .=,ohester 
Stanford Onl+ersity 
Bornord Free Skin I; Cancer 
Ho s 31 t a1 

D r .  Frsncis 0 .  Sctu i t t  x .1 ;~ .  
Dr. D .  E. Phemlster 
C r .  Frank Freaont-Smith Josiah-Yacy r 3unOatim 
Dr. .Ewold !!oege U n i v  of Aocmster 

Univ or  chicpgo 
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Piiy s lc s 
6 ut Lny 
>-icclloiogg 
Cteno tnerapy 
Rsdiob iu logy  
1cd;is. Hjiglene 
Eecterlohgy 
B i o ~ i i y s i s s  
ii nd iochecist ry 
Fkdioiogy 
Raciob lology 
Elopnysics 
Radiobiology 

Biophysics 
Piiysiology 
India. Eedicine 
Obs Cyn 
Eiiopk:ysSc s 
?.add: d o g y  
Xecicine 
C:;ei;;Ls t r y  
Satcny 
Xnatomy 
?atnology 
E i o s t s t i s t i c s  
botilny 
Cytology 
Zoalilgy 
i isghjrs I C s  

Blocbeeistry 
Zuclogy 
Psychology 
V i n s  Research 
Gene t i c s  
Genetics 

PLysiOlogy 
F! e d i c In e 
z<G:ogy 

hridiobgy 

E ,J c tsriology 

P.? t l zrJJ .Om 

.. . . .. .. . . . . .... . . 



Lr. S m e s  S ten ie r  

tr.  Ceo E. %hipp;e 
E:. I;. T. Rsrsner 
cr. Ei.fdiis Karren 
Dr. S. Gayne Jones 
Dr. Peyton Rous 
Lr. K. C. Wlnternitz 
Dr. WiilmC Allen 
Dr. X. E. Visscher 
Dr. E. I!. K. Ceiling 

-. Cr. Andrew C. Ivy  --- pr. L. T. E'sirtal l  
Dr.  Lcol>h g a m e r  

. .  ~. Dr. E. H. Schrenk 
D r .  VF. F. BonOettingen 
Pr. A. J. Lekmman 
Cr. Alfred P k l o c k  
C r .  3. Z. Xorton 
E r .  Conrec EluetAJem 
Dr. R.  R. Sagers 
Dr. Alton Oolsner 
Lr. J. L. Bollssn 
D r .  8. E. hnlth 
Dr. A .  D.. Welch 
Dr. E. D. McNlrier 
Cr. S.  C. Madaen 
Dr. J. 6 .  Lawrence 
Dr. V. duVlgncaud 
Dr. Ceo E. Corner 
D r .  C .  F. Ket ter ing 
Dr. J. 0'. liorland 
Dr. Em Gehraan 
C r .  D. I3. Van S l r k e  
Dr. L. A. Maynarc 
Dr. W m  A. Noyes 
Dr. Joseph Treon 
D r .  E. B. Van Dyke 
Dr. 8. S. Gasser 
Er. F. A.  B r  an 
C r .  C z r L  F. Zsri 
Dr. Charles C. King 
D r .  H. 'A. Eeams 
D r .  Rene IJUEOS 
Dr. Anton Carlson 
E r .  C e x g e  Eeadie 

i lir. Lonald D. Irish 

Locntion 
SZEerzl Elec t r ic :  50. 
3 2 t ' l  I X l S t l t L t C  3f A&*L.i 
Univ a f  Auciiester 
Earviird University 
Yale Universi ty  
Univ 3f Cir.cilu1sti 
E . 2 S k l ~ l  xccck co 
rlor? C h P S i C t i l  co. 
Jmiv of Eccbester 
Kestern Reserve 
Harvard Universi ty  
Yale University 
3ockefe l le r  In s t i t u t e  
Yale Universfty 6 
Pcshington l in ivers i ty  
Univ of Kinnesota 
Univ of Chicego 
Northwest e m  
U.S.P.E.S. 
Sctenley Cor? 
U.E. Eureau of Xines 
U.S.P.X.S. 
U.S. Fijod k Drug 
Jsi 'mYopkirs  
Univ OX Rcckieste~ 
L'niv 3f fiiscansiu 
U.S. bureau of %ines 
TuLene Unive-sity 
ikyo Paund~ t ion  
New York Universi ty  
Rssiern fieserve Univ 
Grilv 0: No. Carolina 
Emory University 
Univ 3f Bocitester 
Cornel1 University 
Caraegie I n s t i t u t e  
General Nators Corp 
Unlv of ? .diester  
DuPont Co 
RockefeLler Ins t .  
Come11 Universi ty  
Uri,ir ai' Rochester 
Univ or' ClacirrAat l  
Rutgers Universi ty  
fiockefeiler I n s t i t u t e  
Univ of 2octlester 
F;asi..i.?gtou University 
Nutr1ti .m F m n d  Carp 
Univ of Ioaa 
Rockefelier InstLtute 
Univ of' Chicago 
C & l i f  ins t  Tecii 

Snecii-.;ty -. 

G i ; r+~y si 2s . .  
c 

t h  L ' , - X L C L 3 g y  
?.< A.y . sioloi;y 
P.1y si0 h g y  
Icdus trial Eygiene 
I n L s t r i a l  &&icixe 
I n a u t r i a l  Xsaicine 
i x d > s t r i u l  l0~1coLog 
PatLology 
P L; t r  s l o g y  
Pctkology 
Zac t e r h l o g y  
Cencer 
Pa thology 
Obs ena Zndrbcrlnolc 
?hysiology 
P!:ysiolog:cal Chen. 
P k i  siology 
Inaus. Toxicology 
Indus. HeClcine 
Toxicology 

. Toxicology 

Surgerg 
.Sur g exy 
P i ~ y s i o l .  C a e a l s t q  
I n u s .  Toxicology 
Surgery 

Pr~yslology 
Pharmacology 
Patiislogy 
P athoiog y 
Ked1 cine 
E imf iec l  s try 
Anatomy 
Research 
Med and 610&ysic~ 
Indils. gedicins 
BioctieElstry 
Eiochenis t ry  
Chemistry 
Indus. Toxlcolagy 
Pi~arnaculogy 
?!i:rsiology 
Irxlls. Yedicine '' 
L? iochenis t r y  
Nu trl t ion 
53alagy 
S s c w  riology 
Pnysiology 
E1o:ogy 

. 

ICdIlS. T o r i c o i o ~  

?hysiorlgy 
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2. By chernioal technlqae, atadlea of the -hadam of ura'lltm fh- 
tlon In benea, uranium C O B I P ~  function, mathodn of cucretfon of 
Wanilla. 

3. Ttr lc l ty  of uranium, 3qlllum and thaim 0- by lngemtion. 
4. Pathologl08l offeat8 of mad-, beryllium and thorium poiaonirrg 

and mchanlam bj vhlch p~.bdtlCed. 
5. m i O h @ C a L  O f f e U t D  Of ~ n l ~ ~  mll im&d therm POI-. 

hperimnta18urgeq 

I. Clinloal, hamtological and pclthcloglnl efXectr acute lethal 
mdbtlon. 

2. *thod. of bone llvlov traupkmtatioo. 
3. Strrdiam in bono grrov reaame and rodlation effect. 
4. Tlnmu caltuzw mtndlea *htod t o  bone n m n w  yrodnctba. 
5. =act of fol ic  acid and rntla on - regemra'tion. 
6. S t d l e o  in ~t8bOllSm of lodlna by t-id (1%). 

Erperimsntal m t o l o q .  

L. Compantlta et* of blood hletamlne end hemtological effect. ln 
cella. 

2. Studlea on l ife-ofole of blood plateleta. 
3; Studies 01) life cgob cf WBC Leukocgtem. 
4. StUdl~s on marrcu remmem after radiation. 

1. @nthumtion of mtndies of M e a t  of chronic radlation on mice. 
2. 'Continuation of rtndlem on affect of acute a d  chronic radlatlon . 

(X-ray) '00 ~ t o p h i l i a .  
3. l u s ~ i n m .  

Unlvermity of Cslifomla 

1. Stadlsa of the metzboliam of plutonilrm, m n i ~  and flnslon product. 
in rata and mJn. 

2. ?Union product tracor atudlen. 
3. Xetaboliam 02 redim, actinium, a m r l c l m  a d  curiun in aninla and 

msn. 
4. Studlee (pi lot)  om poraibly hazsr2om ar t l f lc ia l ly  induced radlo- 

active element:, i.0. chmdm,  nf.:'hL, etc. 
5 .  EeryllP-= traoer mtudlem. 
6.  'Ii2a-t of plut-um poinonhg. 
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. Ikhavior of firoion pruducte in aoila. 3 . Blologicai dfectr  of fioaion r e c o i l .  

9.  Ssarah fcr otharU componn& vhich w i l l  localiza in organa otker 
than Livsr and aplsea (ls)i 

LO. B l o ~ i c a l  affect of dlaintegratlon mbuctm of boron and lithium 
of tke noahan lrradlatioa (1%). 

11. Study ai emmat. & in the t m o i d  (1%). 
' l2. Train lngofCroa .roabmpem~1.  

U. Stud- la uhole boaJ radiation of h& saueota. a. Stadlea on mtabolirm of radioaatlre i o d l w  in &lm and m. 
', 

I.' &atbusition of etudbe on the biological effect ai elov faot a d  
thamal nautmm on rata and. mlce. 

2. Contlrmation on etudise on the cagera t i re  biological effect of 
penetrating redlation. 

3. Ths effeot of interpslly'depoeitsd. plutoniw 011 bone healing. 
4. Cytolo,-icsl program on the biological effect ci radiation on 

amle  cella axid t laew.  
5. htzl lpsntat ion and tecknlques of radiation =nitorlug. 

.... . . . .. .. . 
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I General Studies of BadiatSan . 
’Iho radistians encounterad i n  nuclear fission as w e l l  as those 

encountered from na ta rd ly  radioactivs substances divide t h d o e s  
into the fo.Uonine types: 
Information araFkbls fran tbe I l tsraturo on pmwious atudiea in&icaCoa 
a rather axtunrive knonlsdga of the biological affects of X-rays and 

neutmns. 

Alpha rsm, beta rays, .-&ma ruys ~ l d  aeutrona. 

g- rap end VOW U t t l O  i I 2 f O m t b A  on plpba and be- rays ard 

Tbe programs were and am organized u s k g  the fallawhg basic - .. , -  OUtllnE: 

it is neceasary to dsvelop met- or accurately r?la;as&ng and standard- 
iz ing the doaage 02 radiation t o  be used fn the biological eqerimentation 
and measrnmsnt of the sxtsnt of aw hazardous rediation w h i c h  might b6 
found i n  a phnt area. 

- 
A. The Fhpslca?. ‘leaswenant of Radiation of varirrus types - Eera 

B. The Bioloric Effects of Hfdiatim. &causa of the kno?m 
delttariow affect of radiation on the anLEal organiaa, it boccsss necoa- 
sari to  determine the eWact of centrolled dosagfm of t ho  vnriws types of 
rsd ia t im on various aniaal. species, so that such obserrations can ba usex 
Li the control af ?053%!210 h w n  arporrara. . 

’ 

Tne tp’jes of biological effect possibh t o  study are: 

(1) 

(2) 

- 

The Survival T i m  or pclrcontage that. the affect of a 

The Ganetic Mfscts of radiation aa manitcato’d in the 
develqxient of a b n o m  I rPiuaaW . t ppes fram changes in the hereditarg~ 
aechanim. . 

given d& r&UCe the n o m d  =E span O f  &iffem& &l.flhXd S p C k S .  

. 

(3) 

(4) 

( 5 )  

Histopatholopid. C U s  as dcmo.utrated by a b n o d  

P!?adolodcal Charms produced by the alteration of the 

BiochmLcd and Zazypatic Zis:ur&wces which a,?, tts 

changes i n  tho  make-up of the various body tissues. 

00-1 fu?c:FMFng of ankyl tissues foUming rLdiation. 

.aot.rr;.i;:al source of thsec!-p~piologicai abnomdi%i3e. 

- 8 -  
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(1) The =de of sntrence int4 the body by logeetion, i t h l n -  
tion eaQ skin abaorptlm must bta studid ea dlffereat EaPiisstationa and da- 
p e m  of t m l c l t y  nay be mduced 5y each route emplopi. 

the  biological chaagea vlth the productlop of phfeiologlcal, Untopatho- 
logical and bloahen~laal e+idenaem of &mge incurred. 

. .  
(2) A careful mmly~~is mvet be a d o  ma to the chameta  of 

.. . 
(3) The nature of these ln,luriea end the mechanlam by vhich 

they occm mmit llkewlee be etudled IMmUah tan t h i s  .afYordn WorDatioa - 
ea t o  the uecea8ax-y protaction and id lca ted  therapy af te r  emomnre. 

demlopeU end wed. Th. w of c e r t a i n  c m c e l a ,  o i n b & s ,  and the like 
am proteatin n m m m m  n u t  818 atudled as  t o  their efficlancT. 

(2) M e s t i n  ~ l m o  such am magirator. and 010th- anet 

(3) PiunlLy, epyopriate inmat ip t ion  of therapeutic maourem 
t o  8s med l n  the treatment of both acute and chronic poiaonhg atatea rhould 
they wow lu lndustrtal erpceure wt be mda. 

Caspletlon of a l l  phaaea of the abovo pnmaa on a variety of sub- 
atancea ~mvld%a  complete 1oPonatlon ae t o  the medical aepacts naceamerj to 
be coaaldered in p t e c t i q n  of the worker, prevention of inJury and treatneat 
of i n j u ry  mhould it occur. 

be teated on required a&atences agslllat vhich t b p  w i l l  ba wed. 
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. (2) Bba t  - the blest Of espbafOU i B  80 end 
p a m v e  to ta l ly  aifiSren5 types of shock -ma, racoil 
watee with otker unique biological effeete which should 
De inveetigated. 

(3) E e d  - The intame burna fmn actinic tpp. af radiation 
Thir elm lnolndes the combina- 

tloa effect of a11 tiwee itom In t h i n  mup: blunt, 
radiation and heat. 

- 
not been studied. 

,- 
(1) h t e a t i v e  -kea  - etndy of mthod. of protection 

.&.hat tho l m d i c a c t l v l t ~  &heitell a t  thQ tflm of 

. . 
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