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out jointly with W o l p h  Fiold School of Arirtion lCdlc in  ard c o ~ i r t o d  

of exporing oight mnkeyr to dose8 of lo00 - 30,OOO r o f  

&ti-kilocurie 8ourcoa of huo-huo. 

U-1558, Docambar 199 (Confidentirl) . 

ray# from 

Thore rerults vera reported i n  

During 1953 the studies verb rep..- using refizid t.chnigwr, 

d d i t i o d  criteria of effect8 &Ild u o  .D&ey8. T b  8trrdiOr I d U d r d  

8 l r r v i V d  t a ,  p ~ 8 i O ~ O g i C 8 l ,  b i O C h e m i C d  * t b d O g i &  OffeCt8, 

ami ObWrVStioM of fncapacitrtion d p.rform3ce dofact from mlslva, 

rapid d o n 8  of grrr radiation. No spocffic dotal18 of rrrultr u'o given 

here. They w i l l  k reported in 4 jolnt cl.8rifi.d roport from Group H-4, 

IASL,and th Schod of Aviation M i c i n e .  

A t  th. 1953 bomb h 8 t 8 ,  8 t d h 8  voro -0 O f  thr rOh- 

tiro radhtion h r u d  from extornrl grrrar radiation aril fro8 inhaled fir- 

rion product# resuLtia(l fro0 wrly prugm through th. mushroom b e d  of an 

atomic cloud. Tha result8 VU be dirtr ibtad a0 report number UT-743, 

1951 (Secret). -- 
In rerponrcr t o  tho mad for eXt.nriro furrdrolrnt.1 kncruledgr 

regarding th. principle8 ud proportier of rcintil latorr,  a re-ch pro- 

grrm into tho ckamistry and chractarirticr of liquid aolution rcintiIhtor8 

h a  b a n  purrwd. 

4- 
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V u f o w  0~10108,  1,3,L-oudi.zcler and ouralo  qwtornuy rrlt8 

h v o  kon ryntherizod. Thirty-eight of thaw are MY roporhd 88 rm coa- 

powdr . 
EJesfon opoctn of 3 g/l toluaru rclutionr of thoro solutes 

have boa run with radium excitation, Eaorgr tran8far ktuoon rolutor h8 

boon mt.d tu8 mthd With tolU0m SOlUtiOM Of t W 0  SOlUta8. FtM 

absorption rpectra in c y c l o h e n n  solution a& photon moan f’rao p t h  

data have b s n  obbirud. 

Solvent8 h v o  been rtudird a8 to their l i g h t  abwrption mi 

c h m l a l  propertior of poculiu intaroat in rc fn t i lh t ion  vork. 

Rolatfvo photomultiplLr amdo curront and p a 8 0  b i g h t  mathod8 

of tortilq have k e n  applied to liquid rolution rcintKlatorr pioldlng 

informtion diractly applicable to counting problsu. 

3 Application8 cf theso solution8 in H ard C’ counting of bio- 

l o g i c i l  in te rar t ,  mtural CU counting to t h e  fahicat ion of largo 

dotectorr h V 0  b 0 n  pW8Ud a8 8 put Of th. P r O q U .  

of ~~ 

3uuuQM 
Appraxintoly f O t U  g-8 &gO 8 progru V.8 iA&tf.td to 8 t d p ,  

dwolap .ad apply a numbor of -l&n biologid tart ryrt-8 to t h e  de- 

krmimtion of th rabt ivo  biological offectivo~n8a of radiation8 of dif- 

fOrOat type8 ard dif iormt e m g i e r .  

r y r t a r  tho offmctivrnrr of vuiour  radiation8 or i n t n o r t  to tho Lor 

Ahmr laboratory are bow d e t d r r d  roht ivo  t o  tho offoct produmd b.r 

Using the v v i o W  biologici l  t08t 



Godir8 i 8  I xmkd c r i t l d  a r m h l y  o t  ukich cljl b 

either oporrkd at I conrtant povrr levo1 otor a ralativr4 long pori& 

of  tim or d o  r u p u a i t i a l  for a fmr oicrowconir. 

given off is prodoPrinntlp fisrion nutronr. Som f iss ion my8 .PO 

i l a o  given off but t h i s  i r  b.1iov.d to conrtituta loss  than 10 prr cmt 

Th. radiation 
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In Augurt of 1953, the new Biornrdiul  Remuch kborrtorp uas 

t u r d  ovor t o  tha Unirarrity of California .nd occupied Umodl~toly. T h e  

building ual officially de8igmt.d as tha H u l t h  Rawuch kboratory (St). 

T b  f 8 C u i t y  h0-8 th8 Hwlth Division Property %Ctioli and rtOCk8, thr 

I d U r b f i l  &(li@M Group (H-51, and th@ 8iosrdi-l ReMWCh Group (H-4). 

Tha tot.1 cost of tho i n r t r l l . t f o n  was appraxirrtaly 2.2 mil l ion dOlhr8.  

The structure cont r im laboratorirs, adminlrtrativa off i tor,  aid library, 

mmlnr room, miml q w t a r s ,  uork rhopr, photopaphfc drrboorr, X-ray ax- 

porure room, cobalt rource mxporurr room, a spacial counting room, atock and 

storam q a c o ,  a l o b b ,  usd a raporitory for cl.arif1.d r ter fr l .  Thr f l r r t  

p r a l k i n r y  plmr for tpU, uara drawn i n  J m w y  1947. 

4 



for tho reh im p ~ t h n d  by the H d t h  DfTiSloP 8nd h8-d y r u  agb 

in tho bo Alamor horplul .  

iQcL on h c o l ~ k r  31, 1953. 

Tha RIV X-ray unit Y.s not ymt iatrllad in 

fae l l t t loo  wre provided in HRL for tho inrtrllrtion o f  a co- 

WtbO sourco. 

curamnt of tb rource. 

installation of a luge c o b a l t  aourco w i l l  k o n  of tbr rjor oquipaat 

itbas during 19%. 

At the r d  of 1953 uranguontr hd not b o a  mdo for pro- 

It is urtieipatrb tht tb proaur-at ud 

-e 
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7 
Tha 8-r uploy.rnt  progru us# curtailed during 1953 hacause of 

the antfc ipt .d  move t o  MtL during tho 8 r " f  wnthr. 

tin only $-"T omploy-. 

4 n t i c i p . U  for 19%. 

e. Tom b o r a  was 

A much grutar mmor rplqmoat progrrn fr 



f ! 



Tho follarlng puhllert ion,  or documntr woro frrual by tho 

v u i o w  8-f ylbori  of tha Biochalrtry Sactian d r ~ l n q  1953. 

a, CholO8krOl b b t r b o l i r .  1. EffWt of D10tvy Choh8tarOl 

oa tho Syntharim of Cholo8t.rol i n  Dog Tir8w & 'litlp. J. Bioi .  Chu., 

291, 519 (1953). R .  G. Could, C .  8. Taylor, J. S .  kgmm, I. Uunr, 

mi 0 .  J. C . g b o U .  

b. Liquid Scinti l lat ion Couatiw of Trttim kbld ht.r  

ud O r p n i c  Corrpourdr, Schnco, 480 (1953). ?. W. h y o r  ud R. G .  Could. 

e .  

Ph-, ?&.ration Roc., 

d .  

XroUtion of a CrymtrUim Cholortmyl Ertm Iron Norm1 

228 (1953). P. b8gUl ard R. C. Could. 

Factor. Controlling Cholrskrol Synthorir i n  thlr Body, 

ROC. Of' th. A- )+etfw of th. C O U C i l  for €Ugh Blood %088=0 R I I I U C h ,  

Aur. Hwt LW., p~ 3-19 (1953). R. C. Could, 

a,  Acetata ktrbolim ud Blood Cboh8ktOl Syathrir, J. 

Lab. ud C l i n ,  hi., a 809 (1953). R. C. Gould, C. &it., P. h e a n  

a d  G .  v. M o y .  

f .  UJW of Calcium Ethylondi.rilwt0trucet.t. in Cau of 

Ld Iatoariution, A.M.A. kchIVr8 of 1ndUtti.l WgkrW and & C w t i O d  

M i c t U ,  2 U.8 (1953). 

E. L. Bolkrrp. 

g. Uw of C.lciur Ethy lorwdlu irv tr t sucrUU ia Trwtiw 

Hury ?or.ra, H. L, Iludy, T. L. Ship.n, ard 



J, Rolo of Trace Elrwntr in A n i r l  C a r .  A Tabulation 

Ikndbook of Biological Dstr to bo publirhd 

Counci l  (in prom). ~ u r y  Poromn. 

tho ICltioMl Ronuch 

k. Tho ktaboliam of C u - & b l d  L t h y l o n d L u i n t o t r u a t i c  

b i d ,  S. hb. arrd Clin. M., (in prrsr). ? o r o n  .ad T. TrujiUo. 

A Contimow Titration bthod for Cholinrtrrur Detormi- 1. 

rstiona, AZU-2575 (1953). J a m  Captain S.birw. 

I 

I 

I 
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Cancer L o ~ c h  Horpikl concorne ui th  thr ~ t a b o l h m  o f  
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f a d i n g  T-kkld cbolorkrol ami follouing tho turaovor rata of blood cho- 

l r 8 b t O l .  

rat.$ of hepatic ryntbrrlr dotorrirwd. 

fncrurrr turnovrr t f u  ami docruwr rat. of 8yntharir but t& chng,  i s  

not marly w rtrlkinq u in tu0 p t l o n t r  with @- rtudld  a t  tha 

&go- Curor Ro-ch Horpltal. 

~ U ~ o t a t r  Y.8 rdrinirt.t.d t o  tho mm u L i U l 8  ~d th robt ivo  

It U88 foouad tht m t h p o i d i s r  

L-Off 

k id i t ioml  rtudior on r8tr u o  hiag curid  out to do- 

taraim if it is  tb iacrwm In liror mrt.rif1.d or livor fro. cholortorol 

frrctionr tht la rorponriblo for tha rhrp  docmaw in rata of ryntherir 

ob0orv.d .fur incrwn in d i o t u y  cholortnol. 

A- ch-of - 
A vthod of wpuatioa of ruut3a.l fat  from cholor- 

b r o l  or tar r  hr boa u0rk.d out for p h - ,  llvor .ad pror-bly any tfrruo. 

Thir motbod fr  bin# appliod to tho 1dentUfcrtlon of  h t t y  acids proroat 

bl C b o l O 8 ~ O l  08-a. 

5 .  f 

A moria# of n o t a  h-M u3d a rorior of u r d i o v u c u l u  

ptiurtr in %at. ?0 y . t o  fod stardud dona o f  T - l a b l a d  cholerkrol 8d 

th rprclfic actiriti of p l a m  fro., oatarLfiod urd rod co l l  cholort.ro1 

fallouod. Conrirt.at r o r u l t r  for tho controls wro obtrilvd but additiolul 



r - 
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proc.durO Y.S reputed using the  kUo EDTA &nd the rorults of the tuo 

C0mF.d In a third wrior Lauo' was inJectmi a8 tho nitr8te and the 

a*crotion ud blood clearance nu8ur.d kfore and after skin appllcrtion of  

of Ca E I f i A  i n  r wrkr soluble ointwnt.  

Thaw strdirr a n  i n  progrerr and so far indicate tmt 

EUTA d i d  not e u r y  mwrlrrablr amount6 of kuo ~croar the akin brrfer.  

& t T r u W  - 
The question of the significance of buo-kUo activity 

in the Urim of worker8 e x p o d  

of th8 corro l~ t ion  of urinuy rxcretion vith body burden. 

carrying out thr 8tudy In humnr, a study %ma dona vith ratr,  zmmdy to 

develop tachniquor ard to check tho rorults of previour lnvortiptfons.  

Thir study h8 boon coap1ot.d. 

gave 8010. additiornl informtion. 

the mt.ti.1 Sugg.rt.d an i A V O 8 t i @ t i O n  

Relknirury to 

Tho rerultr vorified provtour findings and 

The body milks the k froo an in joctd  b-& mhturr. The 

b f8  -en up principally i n  the lfvrr,  aomo by tho othor r o f t  tissttas 

a d  vary l i t t l r  i n  the akoloton. Tho 8. gems priasipaUy t o  tha skelatcn, 

0010, t0 the  80ft ti88U8 a d  L A  th. l i V O T .  

TIS body wbct ive ly  ucretor  thr 8. i n  both thr u r i ~  and 

fOC.8 .  than two pet cent of La was o x a o t d  i n  four  by^. 

A u r k o d l y  rbp1ffi.d tochiqum for army- tlw 8. .nd La 

contrnt i n  tirruoa and oxcrrta without ramortine to actual chomiml 0 8 p -  

trt ion vmr dev01ap.d. 

counting wing a N.1 crystal.  

Tho proceduro imolvor thr urn of scinti l lat ion 

-. 

t o 5 4 0 3 5  
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The rtufy in humna h r  k e n  ret up and Is i n  procerr. 

fiEirnt 

TmluY) 
u A nrtabolfc study on vitrrpin B6 deficient rat8 v i th  C - 

laklrd  f 8 d 8 r i d  Y.8 8wt.d kcrurr o f  th. previowly  ObOWVOd robt ion-  

s u p  ktweon B6 deficiency a d  i r o ~ h r i d .  A d o n  of 10 d k g  of a mixtrua 

of cold and hbld ironiarld MI izdectod prior t o  placing tb. a w n  in 

tho nuubolic c a p s .  Cubon dioxida, f e c o ~ ,  win8 and tirrlur vorr anlyred 

i n  th. U 8 U d  m M  di rec t  plating 8nd U a t  Q%i&t iOA.  To d A k ,  5 d ~ f i -  

ciant aninul8 and 4 control# vera anmod a t  om hour, 6 deficirnt ud 

3 C O n ~ O h  a t  8b hOtoUT8, rrd 2 d ~ f i c l o n t  Bnd 1 COA-Ol 8% tUWLty-fOW hOut8. 

Vary l i t t l o  diffmratse y.8 a0t.d ktwen th8 aot.bOli~ of t h 8  contro1s a d  

doficient ardaBh i n  th8 t i r n u  bmlyrir rrcept t h t  u r i n u y  rrcrrtion in 

tho deficient 8 ~ h m l r  tr delayed. 

I s  0xcret.d i n  tha urine i n  r k  hour8 if the a- h r  a n o d  axerrtory 

raw. Elsentially a l l  the drug fr excretd  in  twenty-four hours. 

CaI8iVa ccncontration of the drug vas fowd i n  tha lungs 18 h r  k o a  re- 

ported i n  tha muse. Ckorvtography of urimry a d  tirrw mtabollter ia  

Approxhtaly  -90 par cent of the  drug 

l o  ex- 

i n  proqarr. 

e u $ s u & a d c  u-- - 

Spmgw-bvlry -10 rat8 bar ing wvan day old U U e r  

Sucom 180 in log n u e l a r  WIT. wcriiicd fit. ~ n u t e r  aftar injection 

with C'-nitrogoa nurtard. I n t r a u t o r i d  inJoctionr vera u d a  into th 

-19- 
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r&minal ROT-, and intrsvenour injection8 into the  jugulrr rima. 

Ti##-# vir0 aM1ya.d by the VAA Slyk~ Vet  a*idAtiOn mthod, preclpttatd 

mium cubomto, p h t r d  ~ n d  counted i n  a nuclear m u r u r o ~ n t  propor- 

tied countm. 

T u m r  tirruor rhovrd 8 SigrdflCUltly hi*or rp.cUlC &c- 

t i t i t y  of tho drug uhon given intra-ut .r iJ ly .  

hfghos apocliia act ivity,  and litor, nplren, t h m  a d  l laph d o 8  8hOHd 

8 lower r p c i f i c  act ivity w i t h  intrr-utarirl  lajoction. 

b e l o  .I- rho- 

The  toxicity of nltr0q.n =.Urd & i n t r s - u t n h l  8ab 

intntemu injection -0 rtudiod. Wing L8 d o  S p r ~ ~ a r l o y  rata por 

routa tln LD50 of nitroeen m t u d  given intra-utorlallgr VII 1.25 mg/kgl 

glooa Lntrat.nou8ly v.8 grubr t b a  1 . 5  d k g  and lea8 thn 1.75 d k g .  

30 

Rata boaring tho Walker tumr vat. 4 b c t . d  intrautari- 

.lly and intr~vekrrowly uith 1.0 m&g HH2 BA ucrif1c.d rt r h  hewn, 

twnty-four hour#, thrro, wvon, and fourtaen &y8. 

8zd wctioar t u r d  0t.r to  hirtopthologp for Picrorcopic w n r t i o n  to 

find any ruianwr in tirrur d w g .  whoa th drug -8 ghoa by difforont 

routor. 

Autoprier urre don, 

CIA- 

A mtrbolic rtudy of d f o i m  tkld in tho 1 a d  ? 

porittoar y.8 mdo, Rolininuy work shovod t h t  t i rrwr  ud urine c o u  

k C 0 r m t . d  88 d k a c t  p h t . 8  Of iahr holsopmt.8 Without 1088 O f  M t i V i t y  

wbon dried in  a ir  without appl iut ion of h u t .  

T h h  Study 8hW8 t h t  both Bnd 741L e f O i l u 8  U@ 

00131404 021 - 
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nicm have k e n  subjected t o  varying d o u s  o f  X rays ~ Y O E  

50 r to 525 t, and the c h o l l ~ s t a r 8 8 0  valuer i n  the red ce l la  obt.ined 

on th8  fourth dry post-radiation. 

the controls) b v o  k e n  found a t  a l l  do88 10VOlS. 

p . r O A t  correlation ktweon do80 a d  Mgnitudo of  effect .  

variations are 80 groat tb t  a very lug. n u k r  of a n i u l r  uould k re- 

q u i r d  to detect a u t h u t i c a l  relatiomhip if rueh 8xirtr. 

profitable m y  to ext8nd thlr uork Is probnbly to UII h r p r  an-, BO 

tht chng.r can bo dstectod i n  individuals. 

IACrOASed valuer ( 5  t o  A3 p r  cmt  of  

So far thero is no 8 p  

I d i v i d t u l  

Th8 moro 

T h  fourth day hign valuer u f t h  subsequent rapid f.11 8re 

d i f f i c u l t  to interpret 8t  tho prosent s U @ ,  but h v o  several interesting 

arpoctr. 

marrou, a relearn of  young cells in numbrr too small to give a reticulo- 

cytoria. 

aarvod. 

return to tha mrml levol. U h t  bpponr  to the88 young cal la  i n  the ir- 

radiated a lce  tr not known a t  present. Another quaustion to k anmerod 

i r  uhether the obwnod value, refarred t o  the A O ~  18001 for the in- 

dividual,  either on tho f o u r t h  d8g or on the t m l f t h ,  wh8a & much uidor 

spread of &t. is found t h n  a t  other t h a r ,  ha8 progmrtic rrlw. The 

invortig8tioa rhould alw bo u t a r h d  to dam# &mer than 50 rs rfnce th, 

pknounon of th8 fourth day r i u  might concolvaU~ k uutul in OVabmtlng 

th. doma recoivod by tho b o n  mrrw io an i rd lr idrv l  on m y  om oeuslon. 

Th8 r i w  prrruarbly ref lects  8 tr8nsisnt ruct ton  o f  the bone 

T h e  sudden drop i s  unprocadentd in ~ n y  c o l d i t t o w  so far o b  

I n  h-n clinical condition$ the “rocwerya cum. i s  g r r d w l  

Tln fact that any change c m  b d8monstr8t.d i n  tho pr -  

lphoral red cell ptaturr vi th  do-8 of 300 f 8nd le88 fr  in  i t w u  of 

-22- 
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Thr act i t i t i or  of the Rdfobiolom bction duriry 1953 -0 

diroct.d d o n g  tho foollavlnq @rural l i n r r  

a. Obunntionr of long term affect8 of ringh ard e t i p l o  

d o n o  of 1 and &rrr rayr ami nutrons. 

b. Studier of tha .cub affoct. of milive, rapid d o w ,  of 

x my8, ?ayr .ad #U*OM. 

c .  Dotar in t ion  of tho R E  of n d k t i o a r  o f  differant typo8 

Ud differmat e W g i 0 8  W h g  I W h t y  of biologicAl -8t ry8t .u.  

d.  Studieo of tho machnism of biological Bction of w i o u r  

t m D  O f  r d i . t i O l U .  

0 .  InvarUgtlpn into p r o p h y U 8  urd tharapy of radiation 

b(.* 

f ,  hct.k>iic r t a i e r  i n  -8 a d  betaria ww cU- 
hbld co8pOuadr. 

g. Taricity of ruiour  rUti.lr of ~ c U I C  iotorart to the 

00 131404.024 
- 
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! 

us ~ u m r  Scientific hbaratory. 

h. P u t i c i p t i o n  in group projects on offot t r  of ~ i i i r o  

dons of g8mm r8dirtion on mnkeyr and rtudfes of tho r d i 8 t i o n  h v r d r  

to p.rsonrul vithin ui at&c cloud. 

T b  Section lor t  mrq d ~ . h l o  poroonr during 1953, IQT, 

fort-tdy, OW t w p o n r i l y .  

with tha kql 

John Furchar took y a r b  lure  of 8bwlrea to collplete trriabg for his 

Ph.D. dogroe. b j o t  Fayno Hurir, upon canplation of hL8 tow o f  duty a t  

John Starm l e f t  for tu0 y u r t 8  retrice 

Corps. L. E. El l inood left  to en-? Wid School. 

lar w r ,  w u  truwforrd t o  Sudh hw. Lt .  Col. L. E. awning V 8 l  

ttmrferrd t o  Uuhlngton, D. C , , vhne ha ~ s I I ~ I I Y ~  dutlor as Surgmon of 

tha &ad lorcoa S p c W  U U ~ O M  Roject .  

Mr. U U l i u  Schueitur joind th. Soction during tho par. 

*, T a r  bora  workod t . lponri ly  in  the Group an 4 0- uplopo. 

Tho follarinq roporta, n i t k n  in vhok or in put r r k r r  

of th. Rdiobiolom Soation, vera isrtud or In rawcript bY th old of 

1953 I 

a. C v t i r o  Biologicd Effect8 of Sf3 ud t?38 (W0nr;l 

unni\p), R a d  Rumtion Strrdier, LA-1333 (1953). Y. J .  h o r r o l e ,  USL 

coarultrnt. 

b. S t u d i . r  on tho Mhnir of btba of T h d  Poutronr in 

Roduclng Bfo loq la  Effoctr, 

in Altortaf IbrtrlitT ia WCO, LA01527 (1953). J. E. Stor-, L. E. ElliruoOd~ 

I, Lack of Eifwt of ttVpa0l.i. rad Clutrthiom 



4, 
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r ttu lungr without the 8id of t b o n c o t o q  8Ird than locatad in tha lung8 by 

I 
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a& r o p r t .  Dose6 of  X ray6 and tho- nutrorm uoro given 

p u p a  of mico in ring10 rcub  exposur08 a d  in  fraction, of from four 

to t u e l ~ ~  apOSUl'08 at tUO-Veek intrrvdr.  Th@ prinury pd V.8 to COW. 

tm additivity of multipla neutron exposurer w i t h  the additivity o f  multiple 

X-ray b*poIuT08, orp.ci.Uy in their t .trnCtog.de effoct .  

A p r d b i n r y  aIYJY8Ir of tho d r t r  to data indicatu tht  

tb chronic mutron oporuraa h v o  k e n  tu mar. rffoctivo tn producing 
10- apecitior t h n  chronic X-ray azposurar, f .a . ,  thoro fur born 1088 

racovory aftor each p u t i d  doso of n u t r w u .  

ducing offrets appou roughly caapu.blo. Tho w o r 4 1  turror incldence, 

hoY.vor, I 8  too low to -0 poritivr rtrtuwntr. 

h t h a l i t y  and twt pro- 

A om-ywr report i8 k i n g  preprod. 

X- 

- I L L  

Rrpottr In tho 1Ftoratur0, baed upon 1fPit.d mamkr o f  

aa imla ,  irdimw tht th. gomral foaturar o f  the rymiron produced by 

uhok body k r d h t i o n  vith d o n s  in excora of 10,ooO r u n  bo dupllcatad 

by irradiation o f  tho hwd J o n .  Tho gmn8r.l fratmoa o f  tha fllneer urd 

tho m d h n  n r r v i v r l  t b 8  uoro roportad u tho aam. On thm 0 t h  hud, 

rnothor roport i n  tho Utoraturo tnficator tht tho aam iuturror a n  bo 

produd by ktadhting tho rusp dorm. An rvalucrtion o f  thoem conflicting 

?.port8 Y.8 uad.rtrkOn. ThO . X t . t i S i V 4  8Wi.r Of -8 giVOA b8riY0, 

rapid, wholo body (urr irradiation i n  thi8 hborataty wmod a8 oxcmllont 

h 8 i 8  for ColpuiWn, 

-27- 
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neuuoar in th dow rang. of 5C - 1000 rem shav 8n ear1i.r Y.V. of 

d u t h  tw d C 0  gfVOn COrTO8pOnding dOMS O f  x ra78. 
p & C O  a tb.0 &ad O n - h l f  &J’ mrullty PO& b t  8 1W.r h V O 1  

ThW-1 IWltrOU 

8 b U t  

200 

t M  throe to four d8y death is  a gut do8t.h. 

mu-onr h8ve a higher RBE on tna gut t h n  tney do on body syrkms res- 

roa than do X rays. Reports in the literature irrdicrk tht 

Thorefore, it my k t h t  

poMibl8 for ton to fourtrrn day d-th Which OCCufS ULth  do-I Of leS8 

thn 500 r a d  

Rata ware aposod to dosor of tnermal nrutrons 8lsd X rays 

On suc- which wore r o d  to k a q u i v d t n t  i n  producing 3Q-day lethality. 

corrivo &yr aftor irradiation, tne intrrtLnr wore romood from pylorua 

to U o o c o c i l  junctura, wanhad, and u e i g h d .  

that th.ra MY k grater weight loa8 nftor mutram t h n  aftor X rays. 

Relfminuy rerultr indic8to 

h B  T b R . l r t l v e  of T h a z m u B l & K L M  

Thir study, kgun in 1952, y.0 co@std i n  tho part y u r .  

mn 8 t t o p b  of th. t o r t i r  of tho CF1 mourn waa ursd 88 th. b i o f o g i a l  

- a t  s y r t u  ~8 x lo9 thorrl n/cm2 produced an effoct oquivalrnt to 

1 r or 250 KVP X radiation. 

d ~ p t h  of tha t r a k 8  with tospect t o  the region of peak noutran col l i s ion ,  

donrlty calcubtion of the RaE of thermal neutrons @YO Vrluos of 1.2 - 
2.5 w i t h  1.3 king tha mro likely figure. 

Dspanjing 011 v u i o u r  asrumptiom regarding 

L L Q f -  - 
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bother system k i n g  conaidord for an REE dotum.ilrtion 

is tht rrspo~8ible for antibody production. 

for antibody doprrrrion rftrr X rays. 

Curvrr h v o  boon uorkod out 

D o u r  of ktuean 100 arrd 400 r do- 

prerr tho formtion of antibodirr i n  incrwsing doper if t b  acrtiyn i r  

&tar the radiation. The production of h m l ~ r i n m  to rh.0~ coUr  

h.r k e n  8tldi.d extonaively i n  the rat. 

A procd~re  imolvhg  the LtW Of @ b o p  in thr rat 

is king dovelopad prapuatory to a coaqulron of t& o f f o c t r  of nrutron, 

urd x ray.. 
.j . DaUrPintion of  ME vith tha Uw of A h  Iaukri .  In  CFL 

CF1 d c o  are king lnocutkd vith aa Km mwo r t n i n  of 

laukuia  UT oxporure t o  varying dowr of X rayr a d  nutronr In aa a t  

Wt to dotormino M R E  v i t h  the por cent l o u k d ~  -8 u an o d  point. 

A prelklruy r t d 7  with X rays irdicatar 100 por cont *or follovirq 

I00 r D  about 90 par coat toUou1ng 300 r,  a b u t  60 p r  cont Pollaring 

200 r,  and about 30 p r  cont folloulng 100 r.  There i r  mrml trlto in 

control CPl mica of about 20 per cont. Pnparationr are urd.? m y  for a 

cornbind X my and nutron rtudy. 

w 

ioniring radiations wing uptrko of +-nicotinic acid 

S o v d  atkmpte uero d o  t o  d r t a ~ i n  tha h& of W i o W  

microotpniau 

-31- 



as the biological t48t 8 y 8 w .  h v o r d  mirroorgurtror UO?b but 

avry tochniul difficultior v i th  ea~posure techniqws were oncountereb. 

Difficulty i n  reputing the gamum ray dclras uith  a l r t inq  Co@ 8ad Ra 

sourcaa h r  boon tho grwtrrt  problom. Scan attrmptr to uro tritium a d  

dotoralno tha R f f l  of tritium beta particlor have h n  d o ,  but the work 

i r  tamporuilt in .bpneo until  the c o h l t  wurco room l a  -0 a V 8 U b l O  

no that codit ionr wU1 b. mor. constant. 

m s s  
A z L R R d u ~ W ~ ~  tl 

Douteronbambrrdmnt of a tritium target in  the Cockcroft 

U d t o n  accoler8tor l a  being used as a SOUIC~ of pur. rpoctrun of U MDV 

nutronr . 
A i  an i n i t i a l  projoct to apprcxfarto the rea Vilw of U 

Th. l o th . l i ty  data rprud h v  Mutroru, an I@ rtudy -8 nudo i n  1953. 

tadly, hcwevor, for both the noutronr and tho 250 KVP X-my C O n t r O l r .  

though tho r e r u l t r  wore rubjoct to  a lus r t a t i 8 t i d  omor,& 1.3  x 10 

u n o  mutronr/cn;! UI oquivrlrnt to 1 r of 230 KVP I ray. PIWU we to 

roflw tho exporuro tochniguos 8nd ropoat tho a p . r i u n t  in 19%. 

M- 
8 -- 

X d  
Th. If- r m i n i n g  from th U Icr CockcrortValton noutron 

O r p o 8 - 8  uo b i n g  poriodicllly for u t U 8 C t  imidanca. up to 

tho prount t h  no strtament can k -de roguding tho relbtivo offoctS 

Of u h o  nutrolu urd 250 MIP X r8yr for produciw loll# OpCitirS in 

price. 

-32- 
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f L ~ ~ ~ Q & a L ~ ~  

inRoducinn-W - ~ ~ U ~ L ~ ~ b  

S G b M s W l n d d  
Atrophy of the spleon and thynub of  tho Douw u88 urod a8 

tho biological to8t system to  detormine thr RBE of U &v mutroM c o w  

prrod to 250 KVP X ray. The result8 8hoWOd that 1 x 10' al/cpr u88 .qui-- 

lont i n  effoct  t o  1 r of X radiation. CA tho tar is  of rop u1cul . t .d from 

thooratiul  ring10 col l is ion Curves tho R B  o f  

Thorofore, tho RBE of the 7 %v recoil proton8 muit k ktuoon 1 a d  2 

for tho biologlcrl reapon88 observd. 

2 

lhv MUtrOM War 1 .6 .  

9 .  u k w & u L u ~ ~ O f  pu 

aut- Pa :9 u a - r n r n  

sn!uud 
Rats vir. i n j o t t d  with WUfV8hGt .wlunt8 Of and b 

(on an anergy baris) ms 0 part of mn oxtonrivo rtudy on t tm  offoctr of 

varying typar of radiation upon bane mrrw function a8 -8ur.d by ?es9 

up-0 by r d  blood C . 1 1 8 .  

On tho h 8 i 8  O f  reid,t8 O b t r i n d  it not po8riblr to 

arrign valuer for the  R E  of the 8Ipha p.rtlclo8 or Pu 8nd RA. 

homogeneow dirtribution of t h w  elrwntr  in tha body d e  va l id  C-i- 

(Ion8 with tot81  body rrdirtion, impo88ibh. 

Tho in- 

h vam roughly 20 t-8 80 

8 f f O C t i V O  (On  th0 b.Si8) 48 h i n  d w r 8 i b #  boll8 f U t i 0 n  

prohbly kcawo &I v8a dopositod i n  tho endort.0~8 rad tho pO?i08tOU8 

vhilo Ra was deporitod in tho r p t i t o  rtructuro o? thr born. Tho rO8Ult8 

-33- 
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de, howovor, give tho first sxperimar.t.1 e v r l u r t i o r i  of the relrtlve 

, p f a c t f v o ~ r r  of the tu0 d e s  of depcsitfon ufth regard t o  radlatfon 

of the bora rmrrW. 

-(&nmkQf- a s k  

H-- 
Thfr work, urderWten last  y u r ,  h s  b o n  c o q b t d .  

Tha rulfhydril contont of l e ~ r 0 8  of tats  vhich had her,  given atrracto- 

genic do808 of radiation uoro follcuod for 16 voaka after hradirtion 

(abort of o p c i t y  dovolopwnt). 

after Irradiation and others rt Lntorvalr during tho ensuing veekr. 

-0 dotornfrrtionr vere nude W i r t o l y  

No docruro h tho iulfhydrfl conhnt of t h e  loti8 a8 a 

function of ti88 rftor irradiation could k dewnrtrrtd.  

l ikely that tln biological effocts  o f  radiation can b a p l a l n d  by any 

lmdhk ,dotectrblo, ovrr-all biochemical clung. i n  tho t i r r w  irradiated. 

shikr r o r u l t r  t o  thow roported here h v e  rocently appeared in  tho opan 

litaraturo , 

It appear8 u* 

0 . 3 3 0 f -  

Relkirul, oxprirnntr,  Prr.tioard In l r r t  y o u ' s  report 

imiiutod tht c n t a i n  prophytctic agent8 p r o u c t d  a p i n r t  X rays but 

not wfIl8t rWU*OB#. ThOw 8tudh8 h V 0  ken rr - td .  MCO $r@trwt.d 

with puiinopropiopbwnon, (PAPP) ami glutathtono woro partially protattad 

rg lmt  X and grr rayr but not apinat  thmml ructron,. 

-3L- 
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It thur appear8 that the effect of  tho high rprcific i o d -  

a t i o n  roiultlng from neutron Frradiation i r  indrp.ndent of the concontra- 

tion of  molecular oxymn i n  tho b-1 B i n e s  thr effect i r  Fpuuv from 

intrrferencr by added rdfhydr i l  poupr. 

LA-1527 (19S3 . 
Thir uork ha8 b o n  rrportad in 

r - w c  ? L S u  of v v  

A m m u  
I k p b t h l s n o  and pyrogallol woro uhlnbtord t o  a ico  to 

iduce  qelopoiot ic  and orythropoiotfc hyporplrri. kforo irradiation. 

NO p r O t 8 C t i V 8  8 f f O C t  could k d-nrtratd and tho 8tdg -8 drop@. 

--w 
v 

Tha roportod knaf i c ia l  offecta of rplonic bplnnte upon 

effects from any of the88 *lants - fncluding tb rpleoru. 

Thir vork rtrrngthoru tho k l l r f  that therrm rplorn 

inplant. 1. offoctivr orJy in certain higbly inbad rtrainr. 

-35- 







1 

4 

r 
cx- 1 

I 1 
Th. mtatelism of CU-nicotinic acid by has 

Both @wing urd &inm SUI- ban 8hWn t o  k c a l l  rurfacr ph8nounon. 

pdd coU8 dsorb +-nicotinic acid and nach c d l  surfaco utrrration 

a t  a q u n t i t y  S t o l d  i n  nc.8. of tho roquirount for muhum growth of 

: 
I 
I 

TPI, No othor hb81.6 wtabolic product8 or intarp.di.t.8 urtr L80latad 

in tbo CoUUlu d08orb.t. or i n  tho rpmt s o u t h  diu. The localisation 

of coenr7pu on tho c a l l  surfacm of a microorg8.niaa is in contrast to #tor- 

rga in tho mitochondria of liomr and k i d n y  Colb. 

transmittad t o  bughtor c o l l a  with f isrion of tha puont ,  a8 mvid8nc.d 

by tho reproduction of  8aturat.d crlls for 8ov.r.l gonoration8 i n  nieo- 

Ad8orb.d  COON^ is 

t w c  acid fro. pudiu.. 

bmr thn 0.1 por a n t  of CU-nhotLaic acid or m i d o  

u I8 dop.d*d t o  C -cubon dioxide. A l l  knm fz-actionr account for 

b~ - 75 par cent of t& t o m  CU activity.  

00131404 039 
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or p r o v ~ n k d  v i th  doqurt. d o u r  of pyridoxine. Tho unthurenic acid 

output uith f o r C d  tryptophn d-8 not 8-r to be incrmrod by isoniazid. 

(c. c. 

T b  act iv l t ier  of the h t h o l o q  Section can bo r w i z o d  as 

follwr: 

a. R o ~ u c h  on cytological rffoctr o f  r8dktioa upon irdndivi- 

d d  anb ti88lU8 with  p U t i C U h r  rrfrronco to the ir  abi l i ty  t o  diVid8 

.ad roproduco thaualvrr.  

b. Roaauch on the naturo of tha 6 . u ~  producd ln akin by 

ktr irradiation w i t h  p u t i c u l u  omphr18 on tho c h u i a l  chmngar produced 

by mrr ivo ,  rapid domr of ionizing radiation. 

c.  The provirion of  rorvico ta othor aoctionr and voupr re- 

qutt lag  p 8 t h o l o g i ~ d  intarprotation ani preparation of rqwri#ntrlly and 

cl inical ly  obta lnd  ntrr la lr .  

Tho Section war fortunate i n  obtaining the S W V i C W  of John 

Spr ldhg ,  Ph.D., bra b U o  Hugh08 and Rita W t h .  

-Lo- - 
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C, c ,  Lurhbugh and S. 9. Storer. 

c .  I.Srp.rirnt.l Acuto R d i o d e r r t i t i r  Pollming &ta Irtrdia- 

tion. 

(1953). 

IIX. Tho C h n g . 8  i n  Water, Fat ud R o t a h  Conknt, C8nerr, 5 68-5 

C.  C. h h b u g h  a& b. 8. hh. 

d .  &parirnt . l  Acuta R d i - t i t i r  PoUarhg bU &rad* 

N. C h w r  i n  Rorpfration urd Glycolyria, C r n c n ,  5 686689 (1953). tion. 

c .  C. Lwhhugh a d  D. 8. Hila. 

e. m r i w n t r l  Acuta Rdiodorut i t ir  t o l l a f i n #  at. India- 

tion. V.  Hirtopathological Study of tba M e  of Action o f  Thorw w i t h  

mB Cancar, p 690-698 (1953). C. C. LwhbrUgh ud D. 8. U r .  

f .  Tho Efhet of Rapid, W o i v o  Do800 of R.di.tion on 

tho Bobtior of Subhura Rimtor.  

S. J. U p k n ,  J. E. Pickorin& C. C. b h b . u g b B  U. Ikydcrr ,  J. B, Storm 

IA-1558 (CorlfidoatiBl) . Y, H. wh., 

.ad P. s. HUTIS. 

g. Coquatirr Study of RperirntaUy Rodtied btr Laiona 

ud Skin b8ioaa i n  Utah Ruy S h e p .  

urod u an A p p 8 d k  to t h  fiml report of tb. A W c  Emrw Corrir8ion 
on th8 1953 rhop  108008 in h v u h .  C .  C. Lurhbugh, J. P. sprlaing rad 

D. 8 .  W e .  

1 & ? 8 4 d 8 8 i O n  ROjOct Roport 

Q- 
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, I ~ d  thr obsanntion of  the e x c r h n t  sfficionoy o f  tha vool in pro- 

wcting the  s&in from strong bat. irradiation. Sincr 3 cm of  vool apl 

p ~ a  to protect from exposute to l00;OOO rep, it w w  that fallout 

, , n W m t i o n  of livo8tock during the 1953 !hvrd& tart r n i e s  ahould 

not b a concorn of s h e p  raimrr. Crosr a d  mictorcopic pathology of 

tb lB8loZU of M o d r  S h r p  indiut8d tbt t h 9  uore not tho type 

8 8  tho- produced 

k!-l?a-tr at- 

m- 

s ~ W - Y ~  beta radiation. 

1) Pathologic Studies of Morphologic Effocta. -- Tha 
hi8tOP8thOlOgy of monkeys exporred to lug. mounts of  radiation 18 k i n g  

a t u d h d  and compared with that of S U l U l y  rxpowd rodentr. 

a U i n 8  u o  king u u d  vhich mlrct ivoly sta in  adaeriaologlcaUp rctlvo 

Spc ia l  

cells in  ordar to d o t e r r i n  uhotkr previouly 0bem.d c h ~ ~  f n  tho 

pl tu ibry  gland8 of monkojrr under tho- corditlorn also occur i n  ratr,  

2 )  C j t o l o g i d  Studio8 on tho S f o c t  o f  Rapid, h s l i v r  

Do-r of  Radiation on Mitoair. - Tho prwiourly roportd occurrema of  

l u g e  nmborr of mitour in tho l i vor i  mxl kidaays o f  h w r i l y  inadlatad 

ratr h a  .grin Id to an intorort in studying tho mount of radiation 

nocarsmy to paoront mitorit i n  tho rogwnrating llv9nr of ratr. Uaing 

thr n o d  pitotic proeerur of tho jrjunl crypt8 th, c ~ g u h t f v o  &fact8 

Of rueh lug, rr~ounk of xmdktlon IS* i m r t i @ t d .  

of m u u l u h a  

P u i l l o l i n g  tha r t d p  of tha mrphologic c h n g r  of th 

.:* " 
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1abrat,or7. Tho a t k q t  is kiq rdr  t o  rturduditr tho rrrponrv o f  

tmac, or-- to r d h t i o n  mo tht tha cMCJ &uge ia tha cycle 

,erponribl# for tho production of l i gbt  can k r tud id .  

In conjunctloa v l th  a ~ t h o r  Seetion, th. birtologlul 

rffeck of damvpyridmcln competition v i t h  pyridoxine v. b h g  rttxl id 

in  ardar t o  aid In t& d e t e r r i m t i o n  of  the mebmim of action of 180- 

&$id. Tha interemt o f  thm Pathology Action i n  t h i n  prohlrn rtau 

from tha reportd mitotic artrating properties o f  thera rubrt.ncrm for 

~ b o p o i a t i c  t i rrwr .  

&wlamuA--- 
Sttxiior uhlch are now in prograrr are conerrmd vithr 

1) The Precise Anrount o f  Radiation Raqulrd t o  Produce 

P-nrnt mga t o  th Uool Follicle of Range Shoop. 

2)  The CClchntu h o l v r d  in Epilation ud Rrgrovth of 

Hair i n  Colurd Mlco Injurrd with Bot. h y 8 .  

3 )  Tbo Effect of hatrious Epfhtlry Dons of Radiation 

Upon th Effmetr O f  SU-WAt R & i . t i O n .  

I )  Th. Effect of heal Radiation Upon th. ATP Content 

of Skin. 

Tho minut. rrrowta of t h i n  Lportant mubrtaneo prownt 

la th. rkln b r  Id to th. utl l irat ion of th. srthod of ATP d y m i r  hmd 

upon th. w i s r i o n  of l i g h t  by extmctr of firmfly l 8 n t o r r  uhmn ATP i r  a d d d .  

1 a 
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p .  1. Up8, F. C. V. Vor-n, Robert Schuck, k t t y  Rcgerr, Loufse 

m k i n s ,  John k r k i n r  m d  Kennrth Kotu. 

During tho y o u  Rotert Schuch t r a n s f o ~ r s d  to J a i V i 8 i O i I p  

p. N. Wyes uei louud for a tiw t o  J-Division, and John Larkins trrnr- 

f o n d  into thr SlOphy$k8 Section f r o m  CM-7, 

D v b g  1953 tho a c t i v i t f e r  of th8 aoctionwero goupad into 

tho follwing g8mrrS crt.gorirs: 

a. 

b. 

Scintil latore.  

c .  Conrtruction and Strdy of krga Volur Liquld Se in t i l -  

Continuation of tho Soutrina P~OFIPI. 

Studio$ of tho Fundamontil Rinciplrr of  Liquid Solution 

lator 8 

d. D o s i r t r y  b r u r ~ n t s  .ld Calculation, for Othor Section8 

of tb Group. 

a .  Put i t ips t ion  i n  the Group Projoctr for Godiva Radiation 

Studior,  High Dam Lffectr on bnkep,md Studha of tho 1nhl.tlon 

litLI.rdr to Porronal within an Atomic Cloud. 

~~~~ 

ar 

lat ion Dotrctorr, Mture,  

C-A, Jr., P .  E. Ifuriron, E. C .  Marson ud F. N .  byme. 

Dotemirution of To- Body Radiation Ur i~g  Liquid Scintil- 

521 (1953). F. Rainrr, R. L. Schuch, C. L. 

b. Th, Production urd D18tributloA of kt& R d i o  Cubon, 

Aaa, R.t, Nuclrrs Science, 3 63 (1953). E. C .  lurirrron. 

C. Cop.ahm~ b t d  Rdiocuboa Muaur.yata, QcIalt~a, JU 

I 3 5 4 0 b 3  



6 (1953). E, C. Merron, H. b i ,  ud H. Taubor. 

d .  Incidencr o f  Abnorml w h o c y t r 8  in tho Perfplural Blood 

of F(&bbitE During  ami After Chronfc X Itadlation, u-U% (1953). 
F, C .  V .  'dormn and R .  E. Cuter. 

a .  hrth+r  Study of l i rr t4 log iu l  C h - 8  ia hU~8 chroni- 

wily Exposod t o  Luu bra1 CLPD. Radiation, U-UO (1953). R, E. C u t u  

a d  P. C. V .  Uormn. 

f .  Critical Sodiuntrt ion and Vircoaity S t r d b 8  on CiLi 

Thymu8 SodLu8 Ikaar)ribonuclwte, J. Colloid SCferm, ly. 1953. 

v. L. Koanig and J. D. Parrfngr. 

g. Lug Liquid S c i n t U U t i o n  h k c t o r 8 ,  phfl. Rn., Sp 

C. L. CWA, Jr., F. Roim8, F. 8. Hurlron, E. C. Adarron ~ 9 3  (1953). 

and F. N. H.708. 

h. L 4 u i d  Scintillation Counting of Natmal CUI P h p .  Rm., 

2 5U (1953). F. N, h p 8 ,  D. L. V U -  ud Bmtty Rogsr8. 

00 13 1404.048 
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chubor iarttl latlonr crprblo of orwntlr -y the n m 8  n m i t i v i t y .  Hou- 

e ~ ~ r ,  two t o  four  hour0 -0 raquirod try t h u  t o  r k o  a awruromat  vhich 

a n  k =de in our counterr i n  10 mlnutrr. 

g 4 0  m a r u r e u n t r  bnd Siovort18 u r  striking. 

t o  rhav r c t i v i t l o r  ranging fr68 79 to 158 x 10'lo~ RA q u i d e a t  vith 

an avorag, of U). 

168 uith an worse of U. S l o r u t  hrr rhwn a r t r i k l r y  lima? 1ncru.w 

of vholo body ac t l r l ty  u l t h  a@, vhich nua to b in good agrrrwnt u i t h  

tho hypothosir that th i8  r l r o  i r  duo te  R. I n g o r t d  frar drinking -tar 

rupplier. 

r tudyhg  tha vary 4oZ-t prohlv of tha mtural RA lnd i n  h u r n r .  

Of o q u l  or putor 4 a r t m c e  i r  tha fac t  tht the rrrultr o f  Splorr 

lndicato that tho appuatw UA k 0xpoct.d t o  dotact & 

T b  agreement k t u n n  our 

Vo forud rovrn rubjoctr 

Sfovort'r valuer for U nrbjoctr rangad from 78 ta 

His rmrultr rugprt that our countor uould bo o f  p w t  uu i n  

sP.90-Yw 

a t  O m h t  1OSr thn th. rXi.Ur P d 8 G i b b  1W01- 

2 )  Wmlo Body Countor fa Doga.. - A r e i n t U ~ t l o n  de- 

k c t o r  #hilar but m o r  thm tho h m  countor wntiomd a b 0  v u  

u t  for tb U d T O r 8 l t 7  of Utrh for -8uplwnt of 

in tha intact dog. 

a d  will k drscrikd In a fortheainq pqmr in  

t o  dorlgn a d  build e u h t  # U r  dotoetor to m u u r m  St90 though 

R. d Rdrh 

Thr counter, dld 11-9, ir i n  ruccor~ful  oprretion 

It i r  phrurd 

ita kOU8traUw.  

3)  Tha 2.5 Likr Dotoctor (Am Couatm). - A &or 

dauctor  t h n  01th.r of th. OIYI watlorwd a-0 bu bmn d d g w d ,  hilt 

ud tortoti, 

and I8 r h l o l d d  with mrcw. Its pwrpon ud w. l r  low Lvol  detection 

It b~ a 2.5 1it.r capacity, WI) rix p b o ~ t i p l l ~  t u b a  

00 131 404.050 



in.  d i m t o r  cylindrical sample roction. The d8t8ctor portion 8urroundr 

,U but tho owning of the r.mple rection th8reby aUcluing h i g h  geomtric81 

,fficioncy. 

p ~ t o u r l t i p l i e r r  with asrocfated ahctranicr and surrounded ty morcury 

A thiduwrr of 4.5 in. of liquid rcintiUator v i w d  by six 

# h i d d i n g  raker Up tho CO@8t@ datactor, 

This cowrtor will be u a d  in biological problmr and 

will n r v e  a, a mll testing modal for tho humn c0Unt.r ymt to  bo built. 

b 
Sor work h a  continud on m u l l  detrctorr for mmrruraaonts 

of C' a d  tritium. Tho conrultant n r v l c e r  o f  Rof. J. R .  Araold o f  tke 

university of Chlmgo h v o  boon vahabl8 LA thir ccnnction. 

of nrrtlrtrl radiocubon hr. k o n  r d a  and tho r tab i l t ty  o f  tho counter 

conridorrbly F.prord. Tritium pururowntr aro k i w  arda for a U-2 erolr- 

mction probla,  ( R l c b r d  Olcott, U-2). 

M S u r r w n t S  

Aa f n r t ~ l h t i o n  for ccunting ring10 photon pdwt urtng a 

%i88 photomultiplier t u b  w.8 conrtructmd for tho R.diop.tttology Section 

for d i m w n  trlphorphto .rut by the f iref ly  wthod. 

Om of tho .art i.purt.nt problem concnniry tho 

-* 





T 

the ,ppl iut ion Of l iquid  rc in t i lk tor  t O C h n l q U e 8  tO C a b i n  dh-rtic  

*,arwntr of a t d c  dotomtiotU. 

Win( 1953 tb grnoral act iv i t lrr  of the Orgmnlc Ch.rirtrp 

ac t ion  wore a8 follarst 

8 .  mt&Ud8 O f  kkld cO.pOundr. 

b. Sorvicer to othor Group. u u i  Dlririonr of tb Lor Alrrco8 

Selontific LAboratory in  tho Form of Roprration and Purification of 

a v i c  Cerpodr, Miiero-hmlyri8 of Sp.cf.1 ntrriilr azd Propurtion 

01 Scintil lator Solutiom 

c. Proparation of bnurcript of A Bo& to b Puhlirhd by 

Interrcionca h b l i r h r r  Entitlad "0rgl.de SyathOros with I8otop.r.' 

d .  

T b  0rg.nia C h r i r t r 7  Section 1o.t - tiw roving into tho 

Prrpuation of SpctrJ. S t i n t i l h t o r  So1ut.r ud %lVOntr ,  

n u  building. 

T h a  imotepio bblin# of rituifn B6 hr prwd v.27 di f -  

Abut JO per cant of tin tiw o f  tvo p.rloM V.8 .xpmdd f i cu l t  job. 

follaring ruiow rjPnth8sor t h t  M prorim of lwdin( to tL Cu- 

l a k l b g  of thir r tarhl.  Succorr with th. prodst h 8  not boon 

achirvd but d d i t l o d  lwdr MY. b n  devalopd. 

Tho f o l l a h g  docum~ntr or u t i c l a r  wro $ w o ~ d  @ tho 

#rkrr of tb Orpnic Churirtry Sactioat 

-52- 
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a. A Contribution to the Total Syntbrir  of  Alizarin. 

Synthesis of 1,2-Dihpdtow-9, 10-Anthraquimn-WU, Org. Chm., 

189 (1953). D. Lloyd V i l l i . 1 p 1 ) .  

b. Prop.r&tion of 8 Standud Suqrlo of B o n t 0 i c 4 ~  Acid, 

w-1385. D. Lloyd Y i l l b a ~ .  

L e& 
t 

The preprat ion and 8tMy of dhthylcrdnim 8ld dipbwl- 

caddun a8 agent8 for rcintt l lat lon detoction of neutronr yu contizuaod 

from 1952. 

Tlw orgnocuWu8 c ~ u n d o ,  dirwlHA.lirn ud d l p b w l -  

clidrniu vore prepurd vi. the Crignrd ractloa. 

appeared the mro prodring of the tvo for r c i n t W t i o n  Votk, -8 purif ird 

by dis t i l l a t ion  wdor & dry nitrogen 8tmosphore. 

mnaitlvo to mfrturr and oxygen ami u o ,  i n  addition, quit* taxic. 

DLuthylcrdnim, which 

Thorn c w u r d s  are V.IJ 

% l U t i O M  of diwtw1-w in t0lWtM VO?@ p l ’@Fld  

for e v a l u t i o n  i n  tha liquid rcintill.tor p h n  of th. n u t r l m  detection 

p r o w .  Toat8 d o  4 t h  the pulw height dircrlalrrtor 8ppuatu8 ildi- 

Crbd thF8 cla8s of coqaowdr exhib1t.d wtlou8 quonching pTop.rtie8 8nd 

uero of no n l w  to  tho neutron d o t e t i o n  p r o p a .  

-53- 
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very pure, dry c~dmluar propionrte u8s desired fo r  t h e  neutrinc progrsn 

and for  nautron de t rc t ion  s tudies .  

cadmium hydroxide aril propionic acid. 

frwtabil i ty  o f  the solutions uas due t o  hydrclysi8 of the salt, a sample 

of the air dried mmterfal VIS tost& f o r  vater cf erystrlltZa.ticn. 

was Pcund that the tvo moles of -tar formed fn the react ion uere present 

81 uater  of crystallization. 

Cadmfum propionate vas prepared frcm 

Since it MS suspected that the  

I t  

This ve8 ccmpletely r8mcveC upcn drying 

the slllt f o r  on8 8rd om-hlf hours under VaCU- a t  tho temper8turr of  i 
I 

boiling l l cohc l .  Solutfona of tho dry cathim propionate i n  t h e  methnol- 
t 

toluene s c i n t i l l a t o r  medium uere prepared for tenting. These sclutions 1 
i 

ruplirvad c l a r  fcr more than one month. 

S i x  kg of udrpiurp p r c p i o n t .  was prapuad commercially 

far t h e  neutrino prowam. T h i s  matorlal v.6 k r t d  for water contrnt 

upon u r i v a l  ard vas found to contain 2.9 per cent moisture, which -de 

drying, pr ior  to  UE., nocorrrp. T h i s  1plt.rbl vas succossMLly corc 

v o r t d  t o  the anhydrour form uithout  deccnporition. 

E. R-- 

~ v o  mmplas of tmnroicdu acid vere propud  for  une at 

internal r t ~ n d u d s  i n  detomlnlng t h e  efficiency of l i qu id  s c i n t i l l a t i o n  

CU datect ion syrteaa. TIW first of therm uaa p r e w d  from a BWWU of 

S h l d u d 8  C’ lk2C03 rolution. Thfa s t andud  v.8 cf doubtful value kc8680 

of the rather wid. liprits of orror  involved in the scdium c u b o r v t e  

s t .rdud1 o. tion. 

A m c o d  rtrndard vas prepred aa f o l l m r  +-carbon 

-54- 
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didxfd0 Y.8 pY0pU.d fro3 Of cLL-~~IZIp  WbOllt4 Id V.8 divided 

into tw approxFmrtely quil fractions. 

bmotc-CLL acid v i r  the Crignrd reaction; tho other fraction MI uvlysed 

On of thoro war convertad to 

on tSe -88 8pOCtop8ph by R, J. & d e l  Of CMd.  A -10 O f  thr kntofc- 

cu acid MI burned to c u b o n  dfoxide vhich v.8 8 l80  rrrlyd 

Isotopic r a t i o  corrrlation between the two -108 uaa extremely mod. 

A l iquid 8c int iUat ion C’ drtrctfan 8yrt.m war strrri- 

Dr, bndel. 

u d i z r d  u i th  the above bcn%ofc-CU acid for tha dotermirmtion o f  tho 

natural radiocarbon content of contmporuy p-cymrm (from t r o r r )  by 

P. N. Hayes. 

$3. s- nBt4yl-c” c u  
Tho roduetion of carbon dfoxido to wthyl  ilcohol 

litbi-am aluminum hydrido reagent y.8 imo8tiktad. 

retically vould be I gad medium for the scinti l lat ion counting o f  mtraal 

crrbon sam~les. Tho mrthod -8 c u e f u l l y  vorked out and the only di f f i -  

culty vas in running a lithium aluminum hydride reduction on 8 l u g a  

acrle; a.g, ,  30 gama of  mat!7anol. 

CU for  uso tn tho labeling of uciantoin. 

btel alcohol theo- 

The mthod m g  u d  t o  8 10 w rs~unt  of m t h d -  

s . t h e r i s  of  RT&&pc 11- &ULllf,.u) 

Labeling of pyridoxin0 vir  tho knovn synthatic procodurrr 

vould k quite undo8ir8blo from tho paint of v i u  of irotopic yfold. 

Tharofote, an approach to the problem vas W o n  uhrrobp pyridaxirw ft8ol.f 

is comorted to an intexmdiat. vhich can bo hbld v i 8  o i t h n  tho 

Crignard or tho hlog.n-mt.1 intorcornrrrrion ruction.  Thir 18 b a t  

-55- 
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~ v o r d  hundrd d o l l u r  . 
mm 

In  order to waluta the offoctr of bydropn in the 

hydrocubon rOlvaat-8 of the liquid-rcintiuator ry8t.. a wrlor of 101- 

vontr #I d08ir.d In which an lmwring wunt of hydroma I8 rubrtltukd 

by fluorine. tho coqorudr untt.lmbl0 

corwtcirlly, a fw flwrocubon, woro ryrrtbrird. 

In o r d a  to f i l l  the gap lof t  



1 

rl 
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Tha r u c t l o n  of Bockmauller and Hoffmnn. tb 
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3.1 m- (a- G -  w 
a. tffoct of Radiation on Syathmtic ud Ilrtrblic Ictkmm In 

AnLvlr with Spoeitic Rofmronu to Lipid@, P r o t . 1 ~  ud Qbroidr.  

(Could, Iatr .nd Trujillo) 

b. ?actor0 Controlliry Chobrterol ktabollr. (Could a d  b t S )  

c. tffoct of bta Radiation on th Storoid Cogorition o f  Skino 

(Could, b t r  a d  Lurhbru&) 

d.  Eiioct of High Doaor of Radiation on Akorptioa of HI0 fWm 

th. cut. (Could, T r P j f f l O  ud kngh.1 

0. Effoct of Hlgb Domr of Radiation on mthrtic huretiom Of 



1 

1 

tho Cut W a l l ,  

f .  

(Could ami TrujlUo) 

Effoct of A d r o d  Function on UaWr U n c r  U a h g  m0. (tvorrolo 

and Could) 

g. Coapuatira Study of tha Effaetr of Radiation on tnsymatb 

Synthotia Proarrrrr IA tho Intact A n ( r r l  ud on T irru  Sllaor lollwin# 

b and & R d h t i o n .  (Gould) 

b 

h. Sigaif188nco of Rod CholImrt.raw Taw8 on th. fourth 

h y  Afbr Irradiation to R d h t i o n  Dow .Id Effoct. (Sabiam ud m o r )  

I. Rognortfc V d u r  of Rod Coll Cholin$trlrw k r o l r  on th 

hrolfth 0.y PortR.dlatlon. (Sabiar md WUor) 

J .  IMlwrum of tho Rotlculi-kdothrllal 378- on tln PwG 

Rulibtlon S m o r ,  (Sabirn 8nd W n )  

k. Effact of Chronic &u mol R d h t i o n  mnrr, on tb C h o l i n e  

trrrn b d r  of  Rod Blood C o l l r .  ( % b i n  ud l 4 i l l . r )  

1. hchnim of I a c t i t a t i o n  of  Purlfld Chol inrr~roo  Rdlat lon.  

( S a b i n  .ad Xlllor) 

0. Studbr Oi tb. APpliatiOM of twl.ndiuirwtrttumtic Acid 

t o  Toricololpr aad l+tabollr o f  Rdloactirr 100tap.r. 

1) Tho tifact of ala7 In T r u t r n t  oa the AUftr of thw Drug 

to Ramovo I n t m r s l l p h p a l t e d  Pu. 

2)  T h  Effoct o f  RFontarsZl7 urinirtard Thyl on €91 Dop0rit.d 

in  tha w. 
3 )  Tho t f foct  of thr Drq oa Pu D.por1t.d ia Uauadr. 

I )  b a  of tb Dru( u a a i a  0.Con-t uad Poulhlo 

00131404 064 
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1 
I 
I 

k, Dotualmtion of tho R E  of hutrona Uring Surcrptibilfty of 

CF1 Strain and Porribly Othor Str8iM of t o  A h  &&.sfr. (bow 

ami Turnoy) t 

1. Cont imtion of tho Ptrticlo Sir0 hdia t ion  Studlor in tho 

Roapintory Tr8ct o f  tho Ut, Concentr8tfw on tho IJaction of 

R.diocrctivo Particlor into tho Lung$. (Boon, T W ~ J ,  ~ o r r o n  &) 

m. Co~lplotion of tho Pctabolic Studio0 of  C'-Ironi8rid in  mi- 
doxi- h f i c i o n t  Rats. (born, Tmny and k-0) 

n. A Continuation of Antbtrbol fc  Stadier of Ironhrld, mi- 
d a a i n  8.d R o L t d  Carpourdr i n  tho - a8 Rolatul ta tho C'- 

Ironlarid Upt.ko. (Boon and Turmy) 

0 .  Continuation of tho Relhlmry Studio$ of Pb-0 CatAr8ct Aftor 

Erporuro to 1c k v  W.utr0w. (eoon and Strang) 

p. Doterrintion of the RBE of Fission Framntr Using Noutron 

Exporut0 of A W r  1njoct.d v i t h  P u ~ ~ ~  a d  h239. (-18 and whrn) 

q. RBE or ~ . t a  hdi8tiOn i n  ~oprrrriw ?e59 Upwe ~d 

Blood CoUr of R.tr a d  in  Roducing Splonia urd Thymlc Atrophy i n  Mice. 

(~chwoitzor 8nd kngtaa) 

r ,  

Opacitior i n  Mco. 

Tha Effoct of Pirrion Nmutronr frm G a d i n  on the Incidoneo of 

(Boon, Rothorml a d  Strang) 

I 

, 

LANL 



7 
c .  Macrinelcg ic  S?uCies cf the Functioml C a p c i t y  of the 

I r radiated Pituitary Gland. (SFalding and Uallnitz)  

d .  Application c f  t h e  Effect o f  Radiation on the R8k of Crwth 

of tke Root of t h e  S r o d  Bean t o  the Determination of RBE. 

Lust.taugt. and pale! 

(Spldlng ,  

e .  The Effect of Irradiation on Grmh 8nd h l 6 i a 8 C e M O  of 

Lfrch.ri ud I t s  Possible Application t o  tho Iktmrmimtion 

o f  RE. (Hugha 8d LU8hbW2Eh) 

f, Tke Effrct of L o u 1  Radiation Upon the ATP Contant o f  frrdhtd 

Skin. (Hughes and Lurhbugh) 

g. Tho Effrct of Spleen Shielding a0 8 ]ILanr c f  ImwrLng Ro- 

rfstancr to  In8dirt lon.  

Spalding) 

(Lushbugh, Hugkor, )6r lO,  V8Unitr .nd 

h. Application of H 1 8 t o c h o . i ~  Tochniqwr to Radiopthology. 

('Aallnitz, Hale, Smith and Luahbugh) 

I 1. Pathcloey Soroicer to the Blonrdlul  Rrawrch Grcup 8nd to 

i the Los Alamoa M i d  Contrr. (Lushbugh, UallnltZ a d  Smith) 

1 2 .  Effect of  Radiation on the Punct lonl  Capcity of tho Rotlcula- 

endothelium Uttng Colloidal Crd2@4. (Uellnitr, Lurhbugh and knghd 1 
I 

uLaa&&& ~~~ 

1 
a. DovelgEent Ud A~pl i c8 t ion  cf T f r w  QUfVabnt  Ion cham- i 

I Teckniq~er to Neutron Coriwtry. (Andorlon, J. Larkinr mad *in@) 

Sxitablo tissue a q ~ f v a l e n t  and enphi to  l o n l v t l o n  Ct!-8 u a  

?ham ckmborr w i l l  b a~pl1.d t o  problem baing fabricated ard tortoe. 

00 13 1404.068 
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7 
of rautron and ray d o s b t r y .  Spocial o q h r l r  will t o  givon t o  

the study of nuutron t o  gmrra rad ia t ion  dcw r a t l c r  from t h e  Lcs Xl-8 

homopneour react.or and t h e  Codfva rsMarbly. Pkysical mnsura6mta 

using there c t r m k r r  vi11 k correlated with biological response. 

b. Studies of t h e  Acuto Trf t iun  Hazard Problem. (Perrbgs, 

Anderscn end Irngtrm) 

StUdle8 will be ccrductad concerning tho bio logfcJ  8ffeCt8 of  

e. Ccnstruction and Study of tho f i r d m e n t r t  R o p o r t i e r  of k r m  

V o l m  S c i n t i l l a t i o n  Dotectors. (krk inr ,  Perrlngr, and Anderson) 
I 

The construction of a r c i n t i l l s t i o n  dotector C8p.U. of mearming 

l a t i o n  Solutes (hyor, Rogers and wmbora of tha Crgwdc Chomlstry Soction) 

Studios will bo d o  of tho r c i n t i l l a t l o n  proportlor ard char- 

acterlrticr of  furmu, knrouroler,  ouzo10 qumtornry d t 8  ineluding 

b.Uin8, p0 ly . lk lh t .d  polyphewla, hetmWyCliC p 0 1 m t 0 ,  Ud S O l U t O 8  

in to  which h v o  boon incorporrtod elemontr of high 2 wbm. 

e. Spectrorcopic Studies of Ckgnie S c i n t i l l a t o r r .  (Wy08, Roprr 

and Kok) 

b i r r i o n  rpectra trill k run 01: varfour o r p d e  r c l n t l l l r t o r r  

and oxcttatior.  &or the mrcury u c  will k ccmparrd wi th  emirrlon 

follavlng v u t o u r  type8 of particle oxcit.tion. S8cond.r~ roluto e f foc t r  

and d 8 8 1 0 n  8 p r C t Y 8  through 10% 8 p . C t t d  pat)ls a8 W O u  a8 f1M rbrorpticn 

00 131 404.069 



sFectra vi11 be studied, 

f .  Electronic Tosting of Orgrnlc Scfntfll8tor Solutor. (Hap8 

and Poprr)  

Studio8 w i l l  bo sade of tho relative pu lw height YO rdativo 

currmnt output of oryr ic  rc in t i lk torr  during photorlwtrlc rxciUtion 

from photons of V U i O U 8  erargioo. 

g. Othar Studios of tho Roput irr  of h # ~ n i e  ScintillrtQTr. 

(Myes, Rogerr and Kohrs) 

Ab8orptLo11, adrorptior. end qwnching problem i n  l iqu id  oc int l l -  

l r t ion  countlng w i l l  b invertig8ted. 

h. Application of Scinti l lat ion Dot.ctorr to lau t Y d  Counting. 

(Ande~8on, P in ing8  Brd Lukin8)  

Work u t l l  continue on tho application of 8cintil lrtorr to the 

dotoctlon of radiua a d  morothorium i n  tho dog8 o n d  in tha Utah .Iqmi- 

lernt. Attempt8 w f l l  also k -do to  rtudy th0 dokction O f  Sr90 i n  

001 31404.070 
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