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1 
1 i g e n e r d  a r c a  of knowledcc conccrncd v i i t h  such t a r c c t  placement,  we  have appl ied  t h e  

term " s e l e c t i v e  k inc t ics . "  
i 
! 

I 

i 
I 
i 

I t  is c l e a r  t h a t  c a p x i t y  t o  > l a c e  and f i x  an atom on il s p e c i f i c  c e l l u l a r  
t a r g e t  without  d i v e r s i o n ,  wnndcring, o r  dclny impl ies  a concise  Itnotiledge which i n  
t h c  r c v c r s e  could be employed t o  refiiovc an nton from a c e l l ,  o r p n  o r  t i s s u e  
e f f c c t i v c l y  and expcdi t ious ly  and VJfthOUt cngendcring harm t o  t h c  body as n whole 
o r  i t s  c o n s t i t u e n t  p a r t s .  I 
c o n s t i t u e n t s  added under e q c r i m e n t a t  condi t ions ,  i t  i s  c l e a r  t h a t  a d d i t i o n a l  use- 
f u l l  extremely accura te ,  nnd r a p i d  a n a l y t i c a l  methods are necessary. * I n  p a r t  they I 
w i l l  bc pioneered throu& the  f u r t h e r  ada,) ta t ion of machincs, deviccs ,  and products  I 
of nuc lcnr  physics  t o  tlic s o l u t i o n  of s p e c i f i c  bioloCica1, c n e l y t i c a l  problcns.  
Thc c q l o r a t i o n  and dcvclopnent of a c t i v a t i o n  a n a l y s i s  is  an cxamplc of t h i s  eff0r t . l  

I blhilc much work will be concerned wi th  s p e c i f i c  body 

WKen e m l o r a t i o n s  der iv ing  f r m  t h i s  program of s u b s t a n t i v e  i n v e s t i g a t i o n s  
e i v e  c l c c r  prcmisc of u s e f u l  a p p l i c a t i o n  t o  therapy or d i n e n o s i s  of a s p c c i f i c  
d i s c a s c  s t a t e  undcr c o n d i t i o n s  which wi th  s m c  development could be met i n  irn 
advanced medical c c n t e r ,  t h e  s p e c i f i c  adapt ive  mmcuvers or p r o c t i c c l  r e s u l t s  
ob ta ined  wi th  a e i v c n  procedure and r e s u l t i n g  u o d i f i c a t i o n s  cre repor ted  e i t h e r  os 
r?n e f f o r t  d i r e c t e d  toward c l i n i c a l  c o n t r o l  of cancer  o r  as an e f f o r t  d i r e c t e d  
toward e f f e c t i v e  c o n t r o l  of o t h e r  d i s e a s e  s t a t e s .  

i 

For convcnicnce i n  c i inrr ine r c s e c r c h  endeavor t o  s p e c i f i c  budget a l l o t n e n t s ,  
t h c  var ious  p r o j e c t s  included iil t h i s  y o g r a n  a r c  d iv ided  i n t o  two lar@ groups and 
onc s n l l l l c r  croup d c s i p a t c d  as I. 
rcsenrchcs  undertaken t o  prove or d isprove  s p e c i f i c  s c i e n t i f i c  liypotiicses or t o  
add s y s t e n a t i c a l l y  t o  t h e  sun of n c d i c a l  knowledcc; XI. 
Dcvelopncnt,  wherein s p c c i f i c  products ,  cor.ipounds, d e v i c e s ,  groccdures ,  or maneuver 
a r c  u t i l i z e d  t o  improve prcscnt  ?roccdurcs  r e l r - t i n c  s p e c i f i c a l l y  t o  d i r e n o s i s  or  
t r e a t n c n t  of a reco ,p izcd  d i s c a s c  e n t i t y ;  ~d 111. 
e n t e r p r i s e s  cpproved by thc  Depzrtncnt 2nd operated a s  p a r t  of i t s  p o c r z n  though 
not  n e c e s s a r i l y  i n t e g r a t e d  i n  i t s  cndeavor t o  the  s m c  degree.  
I n v c s t i p t i o n  i s  w i t h i n  budget a c t i v i t y  6120; Applied Rcscarch nnd Devcloprnent, i n  
6310 or 6320. S p e c i a l  p r o j e c t s  arc covered by s p e c i a l  funds and arc s o  i n d i c a t c d  
or a r e  a p a r t  of g e n e r a l  o y r a t i n :  ex:>cnse i n  which casc  funds d e r i v e  f r a  t h e  
r e s e a r c h  p r o j e c t s .  

S u b s t a n t i v e  I n v e s t i E a t i o n ,  t h a t  i s ,  thosc  

1 
&pPlicd Zcseiuch 

Spec ia l  p r o j e c t s ,  i i i i ch  are 

Subs tnnt ivc  

Por convenicnce i n  p r c s e n t c t i o n ,  t he  v a r i o u s  endeavors inc luded  i n  this pro- 
grm a r c  d iv ided  i n t o  f i v e  croups. p.. Radia t ion  E f f e c t s ,  t h a t  is ,  s t u d i e s  con- 
ccrncd aitil thc nechanisn,  e x t e n t  or p r e d i c t i o n  of r c d i a t i o n  c f f e c t s  i n  m a n ;  B. 
S e l c c t i v c  Kine t ics ,  t h r t  is, s t u d i e s  on mctabol ic  pcthrrays ahici i  nay most advan- 
tageously be uscd t o  p c r n i t  p laccnent  of i s o t o p c s  on s p e c i f i c  c c l l  t z r e c t s  or 
t a r g e t  s t r u c t u r e s  w i t h i n  c e l l s ,  o r  convcrscly,  s p e c i f i c a l l y  and c f f e c t i v c l y  t o  
rmiovc i s o t o p c s  a l rcndy f i x c d  i n  s p c c i f i c  c c l l s l  C. 
that is, inprovement of deviccs  and machines f o r  s p c c i f i c  medical uses such a8 
d c v c l o p c n t  of a n e d i c a l  r c n c t o r  or s p x i f i c  ccnponcnts of a n c d i c a l  u n i t  i n  n 
g e n e r a l  rescarcl i  r c a c t o r ,  co inc ident  c i r c u i t r y  f o r  p n t i c n t  use,  c tc . ;  D, Mcthod- 
o@y,- t h a t  is ,  tlic e s t r ?b l i sb i cn t  of mcthods or  s tandard  p r c p n r a t i o n s  t o  bc used 
rn rict.icds or proccdurcs  f o r  u l t i m a t e  n p g l i c a t i o n  i n  a s tudy of r a d i a t i o n  e f f e c t s  
or  s c l e c t i v c  k i n e t i c s  and the n c c c s s x y  s t u d i e s  of a d i s c a s c  c o n d i t i o n  t o  p c r n i t  
of i t s  u s e f u l  c l z s s i f i c a t i o n  i n  such a proerm. 

I n s t r u n c n t z t i o n  Development, 

I 
BOX N O  

FOLDER 

(Sce Cont inua t ion  Shee t )  I 
..--- 
I 
1 
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:o jec t  T i t l e :  Mcdical Rescnrch - Summary& 

D i s t r i b u t i o n  of e f f o r t  in thc dcpctrtmcnt 

-- 

LE l s t i v i t i e s  is providcd i n  t h e  follovriilg t,bE5fOSIToR 

% D i s t r i b u t i o n  of Dcpcrtn6&C%% 
by Areas of B f f o r t  and- by AEC A c t i v i t i e s  

BOX N3. 

A. Radia t ion  n f f e c t s  25 10 7 42 
I). S c l c c t i v e  K i n e t i c s  22 9 7 30 
C. Instrumcntrr t ion Development 3 1 1 5 
D. blethodology 

Tot  a1 
2 4 

59  24 17 
. -  - 9 

_. 
15 

100 
- 

Thc f i f t h  Croup, undcr thc herd ing  of "Special  ProLcsJ&" p$vcs d e t a i l s  of 
: e r t d n  sc l f -contc incd  2 r o j c c t s  ci-.rricd'out by t h e  Dc?crtrmnt, such  as t h e  opcrc- 
t i o n  of r.n occupat iona l  mcdicine c l i n i c ,  c d u c c t i o n a l  confs rcnccs ,  and t2.c con- 
tinuing-Gicdicol sttidy of t h e  Marohcll Ie lnndors .  
s i g n i f i c a n t  i n  t i rc i r  oim risSt, t h y  d e r i v c  from s t a f f  compctcnce golncd by 
3rooX?aven exper icncc  r a t h e r  t h a n  b c s i c e l l y  providin[: t h a t  c:cpcrienco f o r  the 
s c i c n t i s t s  conccrned. 
Lncludcd i n  t h c  e c n e r a l  nil6 x h i n i s t r a t i v c  c o s t s  of  the Lnboratory nnC crc d i s -  
t r i b u t e d  cs I n C i r e c t  M c n s c .  On t h c  o t h e r  ii?nd, c o s t s  f o r  such Spccir.1 P r o j e c t s  
IS t:ie Marsha l lcsc  s t u d i c s  arc inc luded  in the c o s t s  of Radia t ion  B f f c c t s  u i t h  t h c  
oajor c:gcnsc k i n g  borne by AB2 A c t i v i t y  6120. 

While vcry im;ortant and 

Cos ts  f o r  opxatin:; t h e  occupat iona l  rncdical c l i n i c  t r c  

I n  1952 the d e f i n i t i v c  plan f o r  t h e  u l t i n c t e  s t e f f i n e  of t i le  Medical Dcpart. 
ncnt was :Jrcscntcd znd ay1:xovcd i n  >r inc i i ) lc .  S incc  t h a t  time ncidi t ions t o  the 
s t n f f  iiavc been nrdc t o  f u l f i l l s i c n t  of t h a t  glen. '  I n  1952 there were f o u r  
s c i c n t i s t s  on the Scnior  S t r f f .  
to  1 5  and d u r i n g  F i s c a l  1958, t o  16. ' I n  1952 t h e  t o t n l  s c i e n t i f i c  s t d f  was 1 9 ,  
c t  cnd of f i s c c l  ycar  1957, i t  VIES 34, cnC by tile end of f i s c e l  y c a r  1958, i t  is 
c x p x t c d  t o  bc 39. Thc i n c r c z s c  i n  s t a f f  t o  f i n a l  s i zc  should  bc 2s r a 3 i d  as 
F o s s i b l c  t h a t  t h c  ? o t c n t i r . l i t i c s  of t;ic new u c d i c c l  c c n t c r  nay be  p r a n p t l y  
r c n l i z c d .  The cdditi0nr.l f e c i l i t i c s  :xovidcd by thc new t u i l d i n g  l c n d  s i g n i f i c a n t  
cncrey t o  t!x p r o v i s i o n s  of t c c h i c a l  assistmcc and cqui-mcnt r c q u i r c d  t o  noin- 
t c i n  t h c  moncntum achicvcd i n  t k c  r c s c e r c h  p r o c r m .  R c e l i s t i c  estimetes of c n p i t a .  
ccui;mcnt r x c  c o n s t a n t l y  rcvicvicd so t h c t  i tcns  cons idercd  n o s t  u s e f u l  i n  t h c  pro-  
cram ere r v n i l a b l e  cs t h e  rcscerci i  r e q u i r c s .  

By Junc 30, 1957, t h e  Senior  S t a f f  :itxi i n c r e e s c d  

Tie p c r t i c i p a t i o n  i n  tior!: a t  Broolthzvcn by s c i e n t i s t s  from u n i v c r s i t i e s  end 
teaching  h o s p i t a l s  cont inucs  as P. n o s t  >rodsin:  cs?ect  of t!ie Brookhcvcn proernn 
i n  ncdic inc .  
of t i n c  i n  tlic c o l l e b o r a t i v c  2rosrcm. 
inc luded  50 rcscnrcli co l laborr? tors  and zucs ts .  This ?roZrnn t r i l l  be u o r c  c f f c c t i v ,  
w i t h  t k c  new b u i l d i n 3  s i n c c  morc s c i e n t i s t s  C M  bc accamodntcd  f o r  l o n g e r  p c r i o d s  
of tinc. 
as r c z u l a r  s t e f f  oicmbcrs i?d as rcsearcil c o l l n b o r n t o r s  i n d i c c t c s  s t r o n c l y  t b n t  t h e  
Brookhevcn grocrm is f i l l i n c  n necd of u n i v c r s i t i c s  and tenci i lnc h o s p i t a l s  bo th  
f o r  f u l l y  q u r l i f i c d  i n d i v i d u d s  and f o r  o ? ? o r t u n i t i c s  f o r  r c s c a r c h  c > v c r i c n c c  i n  
tiic f k l d  of c.tonic ncdicinc.  

In 1952 c lcvcn  medical  s c i c n t i s t s  p a r t i c i p a t c d  f o r  v a r y h e  lcngt l i s  
By Narc11 of f i s c a l  1958 t h i s  grocrrm 

The i n c r c z s i n p  t e q u c s t a  f o r  eppointnent  t o  t h i s  medicr.1 d e p a r t n e n t  both 

??le hlcdlcr l  Dc?a.rtncnt has now cicvcloped i t s  3roCrrn i n  o u t l i n e .  
1959 t h c r c  Should l o e i c r l l y  bc ,m i n c r c c s c  i n  i n t o n s i t y  of work on most of t h c  
b c s i c  Giv is ions  of i n v c s t i r c t i o n  p a r t i c u l z r l y  thc fo l lordng:  1) llcutron c r p t u r e  
t * . i c r q y  rnci :>!E s t u d i c s  3f .?cmy ? r r t l c l c ~ ~  2) t k c  stuciy of kinetics, of d i s t r i b u -  
t i o n  of n c t c l s  as 2ionccrcd by tiork i n  Mn ; 3)  tllc a 2 p l i c a t i o n  of mzthcnct ics  t o  
dcscrL.>tion of !cinct ics  of t i s t t i b u t i o n  f o r  f u r t l i c r  dcvclopncnt  of t r n c e r  tiicory 
vr3.t.i i t s  rmnifold innebi i l tc  x-jjllicntions such as c a p z i t y  t o  cltcr f i x a t i o n  or t o  
rcmovc EixcG i s o t o 2 c s ;  4)  t::c uacfu lncss  of sl:ort-livcd isoto;cs in c m c c r  therapy 
5 )  t h e  e f f e c t s  of r p d i c t i o n  os n c c r c i n o y n i c  mnG ciutaccnic ?.cent w i t h  d e v c l o p c n  
of b c t t e r  nc thods  of dctcrninin:  whole-body burdcos 2nd t!:eir r c l c t i o n  t o  f a l l o u t ;  
6 )  t;lc c f f c c t s  of r a d i a t i o n  on Iicsiatopoictic t i s s u e  rnd m c t l i d s  f o r  provent ion  or 
m c l i o r z t i o n ;  7 )  i n t e n s i v e  s tudy of s p e c i f i c  mctcbol ic  r c z c t i o n s  b o t h  for plecemcn 
of r r d i o z c t i v c  i s o t o p e s  2nd f o r  unders t rnding  and c o n t r o l  of mechanisms involved 
t h c r e i n ;  8 )  tile c f f c c t s  of r c d i n t i o n  on product ion of r n t i b o d i e s  nnd s l l c r g i e s .  

During 

(Sec Cont inuz t ion  Shee t )  - 
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c o j e c t  T i t l e :  Medical Reseerch - Surrmcry (cont inued)  -- - 
1 

l 3 i s  l i s t  could  bc extended u s e f u l l y ,  but  i t  nay be n o t e  d c s i r c b l e  t o  
u m z r i z c  tlic e f f o r t  t o  two n z i n  areas: 1) t h e  b i o l o g i c a l  e f f e c t s  and medical  
n p l i c n t i o n  of r c d i c t i o n  ex?osure; 2) tlic e f f e c t  of d c v e l o p c n t  of r e a c t o r s  on 
i e d i c r l  conccpts  of t h e i r  use end hazards. Tile p l m n e d  i n c r e n s e  i n  s t z f f  year  by 
‘ear t o  n t o t a l  of 48 s c i e n t i s t s  i s  t o  augment and i n t e n s i f y  thc e f f a r t  i n  t:?ese 
:rccs m d  t o  f i l l  i n  t h e  i q o r t c n t  scpncnts  of tlic s t a t e d  p r o z r m .  T:m inportr.ncc 
if t:!c f i r s t  is c u r r e n t l y  cxrn:>lificd by t h e  p c s c n t  cont rovcrsy  on t h e  e f f e c t s  of 
?.llout. 
n t c n s i t y  d e t e c t o r ,  and a d d i t i o n a l  animal f a c i l i t i e s  w i l l  enable  t h e  increased  
;t?.ff p roduct ivc ly  t3 rrorlc on t h e s e  ?roblcns. 
.e&rrding r c z c t o r s  i s  poin ted  up by t h e  nunber of r e a c t o r s  b u i l t ,  bu i ld ing  o r  
blcnncd f o r  ti:e United S t r t c s  cnd t!ic world. Sonc n d d i t i o n a l  i n s t r u n c n t c t i o n  
!nG o p c r c t i n g  personnel  r q p i n  could j r o f  i t c b l y  b u i l d  on t h e  p r c s c n t  s o l i d  founda- 
:ion. 
;nnll i n  t e r n s  of c x p m d i t u r c s  ncLin2 thcsc s tudics  of imnportnncc. 

One or two s u i t a b l e  rrhole-body counters ,  a n u l t i g l c - f o c i  c:irono- 

The importence of t!:c p r o b l m  

~ I C  c o s t  i n c r c n c n t  n i i i l c  s i g n i f i c c n t  i n  t cms  of > r e s e n t  budget is vcry 

Medical Department 

- E f f o r t  %-Divisions 

Radia t ion  E f f e c t s  

S e l e c t i v e  K i n e t i c s  

Ins t rumenta t ion  Development 

Me thodology 

S p e c i a l  P r o j e c t s  

Page No. 

6000 - 5 

6000 - 14 

6000 - 20 
6000 - 25 

6000 - 30 

BOX N O  

FOLDER 
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PRONSAL. AND AUTHORIZATION 
FOR RESEARCH OR DEVELOPMENT 

P r o j e c t  T i t  le: 
The Determinat ion of Radiat ion E f f e c t s  

of  Medical S i g n i f i c a n c e  

NYO-149 
2 ,  Dater 

May, 1958 

Budget A c t i v i t y  4. Budget I tem 
Nox 6120 6310, Nor 

6320 

% D i s t r i b u t i o n  of Department A c t i v i t y  
by h e n s  of E f f o r t  and by ABC A c t i v i t i e s  

5 ,  Contrac tor ' s  6 ,  Method and Time of Report ing 
Progress ;  Q u a r t e r l y  k S p e c i a l  

ReDOr tS  
No I 

% BNL 
-4 t o  AEC Activi ty--  Dept. - 6120 6310 6320 Total 

A. Radia t ion  E f f e c t s  25 10 7 42 
8 .  S e l e c t i v e  K i n e t i c s  22 9 7 38 

Cont rac tor :  Asroc is ted  U n i v e r s i t i e s ,  Inc. 
Brookhaven Nat iona l  Laboratory 

C. I n s t r u m e n t a t i o n  Development 3 1 1 5 
15 D. Methodology 

T o t a l  59 24 17 100 
7 

2 _. 4 - 9 - 

8. Working Locat ionr  9. C o n t r a c t  No; 
Upton, New York AT-30-2-CBN-16 

% D i s t r i b u t i o n  of Raditition I l f f e c t s  
by S p e c i f i c  P i e l d s  of E f f o r t  and by 1JC k t i v i t i e e  

% BNL 
---% t o  AEC Activi ty--  Dept. 

Tot n l  - 6120 6310 - 6320 - 

. Persons i n  Charge1 Drs. P a r r ,  Bond, 
Robertson] C o t z i a s ,  S t i c k l e y ,  Cronki te ,  
Hughes, Dah1 

A. Radia t ion  E f f e c t s  

11. S t a r t i n g  Date: 
Continuing 

25.0 - 10.0 - 7 e 0  - 42.0 - 
50.0% General  ( I n c l .  Marshal l )  11.6 2.4 7 00 21.0 
37.5 Therapeut ic  use of 10.1 6 00 - . 16.1 

0.2 

0.4 - 0.4 
5.0 Carcinogenic  1.3 0.7 - 2.0 

.5 Therapeut ic  c o n t r o l  of - 0.2 I 

1.0 V a l i d c t i o n  3f to le rnncc  
dose  I 

6.0 Longevity, immune and - g e n e t i c  mechanisms 2.0 
100.0% 

REPOSITOR 

COLLECTIO 

BOX NO 

FOLOER 

J 
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4 0 0 2 0 9 9  
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P r o j e c t  T i t l e :  Rndiat ion E f f e c t s ,  Genera l  

13, 14, 15. S t a t u s  as of  April 1958 and f u t u r e  programs: 

a. Genera l  Radia t ion  B f f e c t s  end RBB of Capture  P a r t i c l e  Bombardment of 
Ce l l u l a r  S t r u c t u r e  s (6120, 6310, 6320) 

To determine r a d i a t i o n  e f f e c t s ,  t he  similarities and d i f f e r e n c e s  between 
> a r t i c u l a t e  and e lec t romagnet ic  r a d i a t i o n  must be es tab l i shed .  
Dar t icu lar  importance i n  t h e  c v a l u a t i o n  of neut ron  c a p t u r e  therapy. 
s t u d i e s  are being t a r r i e d  o u t  over a long per iod  o f  time t o  explore  the  r e l a t i o n  
3f p a r t i c l e  energy, change and s i z e  of c e l l u l a r  e f f e c t s .  
s t u d i e s  a r c  p r e f e r r e d  b u t  s p e c i a l i z e d  labora tory  s i t u a t i o n s  w i l l  be u t i l i z e d  
#hen they Live promise o f  more unders tandable  r e s u l t s .  

This i s  Of 
Consequently, 

I n  g e n e r a l  whole-body 

The g e n e r a l  e f f e c t i v e n e s s  of p a r t i c l e  r a d i a t i o n  r e l a t e d  t o  e lec t romegnet ic  
r a d i a t i o n  w i l l  be Given by an RBB ( r e l a t i v e  b i o l o g i c a l  e f f e c t i v e n e s s  r a t i o ) .  
tiowever, because of t h e  d i s c r e t e  n a t u r e  of p a r t i c l e  and ce l l ,  when t h e  e f f e c t s  
are l i m i t e d  t o  c e l l u l a r  dimensions, comparisons are d i f f i c u l t .  A v a r i e t y  of 
approaches m u s t  be used  wi th  a r e a l i z a t i o n  that  one may g i v e  q u i t e  a d i f f e r e n t  
response than m o t h e r  without  c o n f l i c t .  

1cs p a r t  of this problem, s t u d i e s  were made of Rl3B i n  s e v e r a l  experiments  
s e p a r a t e l y  done using sp leen  thymus weight  l o s s ,  using testis weight loss, using 
p a t h o l o ~ i c a l  e f f e c t s  on swine s k i n ,  us ing  carc inogenes is ,  using rate Of recovery 
of mice from heavy p a r t i c l e  r a d i a t i o n  and us ing  m o r t a l i t y  as B common measure. 
The RElE f o r  r e c o i l  p a r t i c l e s  from B10, L i th im-6 ,  and Uranium-235 were e s t i m a t e d  
on one or more of t h e  above bases. Under t h e  c o n d i t i o n s  of observa t ion  t h e  RBB 
of  t h e  a l p h a  and lithium-7 p a r t i c l e s  from boron-10 c a p t u r e  r e a c t i o n  approach a 
v a l u e  o f  2.0. The c a r c i n o g e n e s i s  s t u d i e s  were te rmina ted  because of a severe  
mite i n f e s t a t i o n  a f t e r  e i g h t  months but  a second experiment i s  planned. Considera- 
t ions brought  t o  t h e  f o r e  by these s t u d i e s  a r e  g i v e n  c a r e f u l  a t t e n t i o n ,  p a r t i c u l a r -  
l y  i n  r e l a t i o n  t o  neut ron  c a p t u r e  therapy.  

V. P, Bond, 0. D. Basterday,  B. E. S t i c k l e y ,  B. P. Cronki te ,  S. w. I d p p i n c o t t  

b. Genera l  Radia t ion  E f f e c t s  of Acce lera tor  Genera ted  P n r t i c l e s  

(See a l s o  under Ins t rumenta t ion  Developnent) (6120) 

Because t h e  c y c l o t r o n  makes p o s s i b l e  t h e  g e n e r a t i o n  of p a r t i c l e s  having a 
pure spectrum of energy by s u i t a b l e  s e l e c t i o n ,  i t  is a d e v i c e  of g r e a t  u s e f u l n e s s  
i n  de te rmining  p a r t i c l e  r a d i a t i o n  e f f e c t s  i n  t i s s u e ,  These s t u d i e s  are now i n  
p a r t  g e t t i n g  under way and i n  p a r t  have been under m y  by c o l l a b o r a t o r s  d u r i w  t h e  
p a s t  year. 

I t  h a s  been demonstruted t h a t  Clem lonlincr l e a i  
cerebral c o r t e x  of t h e  rabbi t  which is a shar 1 1 
a b s o r b e r s  of s u i t a b l e  t h i c k n e s s ,  it is possit&&fld 
l e v e l  of  t h c  cortex.  S t u d i e s  on dose e f f e c t  * 

L. I. Malis, L. Kruger, cad J. E. Rose 
BOX NO. 

During the  coming y e a r  i t  i s  p lMned t o  L q q  
V@I d e  Graaf f  g e n e r a t o r  t o  produce f a s t  neut rons  t o  expose mice nnd compare e f f e c t :  
w i t h  a s tandard  gMuna or X-ray s o u c e .  A g a s  t a r g e t  w i l l  permit  op t imal  f lux.  
Device development is necessary. 

V. P. Bond, E. E. S t i c k l e y ,  H. I{. Ross i ,  G. N. Glasoe (Physics) ond a d d i t i o n a l  
s t a f f  members 

c. S t u d i e s  on the  T o x i c i t y  of  I r r a d i a t e d  I n t e s t i n e  (6120) 

The i n t e s t i n a l  syndrome produced by s u p r a l e t h a l  d o s e s  of i o n i z i n g  r o d i n t i o n  i s  
The syndrane is c h a r n c t e r i z e d  a s s o c i a t e d  w i t h  3- t o  5-day d c a t h s  i n  most nnimals. 

by extreme t o x i c i t y  which scems g r e a t e r  thunwould  be accounted f o r  on t h e  b a s i s  
of f l u i d  and e l e c t r o l y t e  imbalance alone. Thc p r e s e n t  s t u d i e s  were undertaken 
t o  determine whether m y  t o x i c  w e n t  (or q c n t s )  which micht c o n t r i b u t e  t o  t h e  
syndrome i s  p r e s e n t  i n  t h e  irradiated i n t e s t i n e .  

hlmy experimental  approaches have been t r i e d  wi th ,  f o r  tile most p a r t ,  nega t ive  
Harly t o x i c i t y  of  mucosal s c r a p i n g s  from u n i r r a d i a t e d  mice when i n j e c t e d  results. 

(See cont inua t ion  sheet)  

OPDICIAL. USE ONLY 
~~ 

Pcse 6000-6 



4 0 0 2  1 0 0 1  

P r o j e c t  T i t l e :  Radia t ion  E f f e c t s ,  General (Continued) 
13, 14, 15. S t a t u s  as of h r i l  1958 and f u t u r e  p r o g r m s r  (cont inued)  

i n t r a p e r i t o n e a l l y  was found t o  be due l a r g e l y  t o  seps is .  
venous i n j e c t i o n s  (very small amounts) is t b u g h t  t o  be due t o  potassium t o x i c i t y ,  

L e t h a l i t y  from i n t r a -  

Attempts are b e i r q  made t o  de te rmine  t o x i c i t y  by a more normal r o u t e  of 
i n j e c t i o n  such  as d i r e c t l y  i n t o  t h e  i n t e s t i n e s  of  i r r a d i a t e d  mice. S t u d i e s  are 
under way on t h e  i n f l u e n c e  of an i n c r e a s e  in body l e v e l s  of potassium und sodium 
(by a d d i t i o n  of t h e  element8 t o  t h e  d r i n k i n g  water) on t h e  s u r v i v a l  time i n  the 
acute  i n t e s t i n a l  syndrome. An a t tempt  is rlso being m a d e  t o  p r o t e c t  i r r n d i r t e d  
mice from t h e  i n t e s t i n a l  syndrome by intralumen i n j e c t i o n s  of normal mucosal 
cells i n t o  t h e  small i n t e s t i n e  i n  t h e  hope of producinE seeding,  

R. A. Conard and H. Quast le r  

.- ________- 
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P r o j e c t  T i t l e t  R d i a t i o n  E f f e c t s ,  Therapeut ic  Use o f  

13, 14, 15. S t a t u s  as of A p r i l  1958 and f u t u r e  progrmsl 

a. P a r t i c l e  Radiat ion Generated by Neutron Cnpture 

(1) Neutron Cnpture Therapy of Glioblastomn Mult i fonne (6310) 

(See a l s o  Methodology, S e l e c t i v e  K i n e t i c s ,  nnd Ins t rumenta t ion  
Development 1 

The a p p l i c a t i o n  of  thermal  n e u t r o n  capture  r e a c t i o n s  t o  therapy o f  mal ignant  
tumors remains very a t t r a c t i v e .  
f o r  trials. 
must be t r i e d  t o  determine which is most e f f i c o c i o u s ,  

Boron-10 ns a c a p t u r e  e l rment  appeors  s a t i s f o c t o r y  
The procedure i s  s t i l l  complicated,  and v a r i o u s  a l t e r n a t i v e  manewers  

Durinc the p a s t  year ,  i n t r a - a r t e r i a l  i n j e c t i o n  through t h e  i p s e  l a te ra l  
i n t e r n a l  c a r o t i d  a r t e r y  w a 5  t r i e d .  
method. 
a3 t h e  v e h i c l e  f o r  t h e  f i r s t  t ime i n  p a t i e n t s ,  
and i n f u s i o n  o f  pentabora te  was cont inuous  dur ing  n i n e  of the t e n  minutes. 
remotely c o n t r o l l e d  i n f u s i o n  pump w a s  used  t o  i n t r o d u c e  t h e  pentabora te  so lu t ion .  
T h i s  mtneuver s u c c e s s f u l l y  e l i m i n a t e d  t h e  eltin l e s i o n s  prev ious ly  so troublesome. 
T e n t a t i v e  r e s u l t s ~ s u r v i v a l  sutgest t h e  procedure i s  at  least  as e f f e c t i v e  as 
t h e  prompt i n j e c t i o n  procedure. Complete p a t h o l o g i c a l  s t u d i e s  w i l l  be  done, and 
u n t i l  t h e s e  a r e  completed, d e f i n i t i v e  conclus ions  cannot  be  made. 
w i l l  c o n t i n u e  dur ing  t h e  coming year t o  o b t a i n  a comparative t es t  of t h e  Medical 
Research Reactor. 

Ten p a t i e n t s  were t r e a t e d  by t h i s  a l t e r n a t i v e  
Sodium pentcbora te ,  a new Brookhwen-developed b o r a t e  compound, was used 

fkposure t ime was t e n  minutes, 
A 

T h i s  procedure 

S. Y. L i p p i n c o t t ,  H. J. Webster, P. I. Yakovlev, w. Haymr\lter 

(See clso Methodology and Selective K i n e t i c s )  
BOX NO 

k t e n s i v e  h i s t o l o & a l  s t u d i e s  are r e q u i r e d  i n  t h e  e x p l o r a t i o n  o f  this new 
t h c r a p e u t i c  moduli ty  f o r  no t  only must t h e  e f f i c t x y F @ f W p  
e s t a b l i s h e d ,  but  t h e  harmlessness  o f  t he  procedure i n  relption t o  121 o t h e r  
c e n t r a l  ncrvous system s t r u c t u r e s  must be unequivocal ly  demonstrated. Ehysio- 
l o g i c a l  cnd c l i n i c c l  s t u d i e s  w i l l  u l t i m a t e l y  f i n d  their suppor t  i n  c a r e f u l  
his t o l o g i c  c l  document at ion. Bxt e n s i v e  m e  thodo logy deve lopnent  is s h u  It aneously 
required.  Por f u l l  e v a l u a t i o n  it is n e c e s s u y  t o  know b o t h  t h e  n l t e r n t i o n s  which 
may be encountcrcd i n  c e n t r a l  nemous  systcm s t r u c t u r e s  of so c a l l e d  normal man 
cnd t h e  c f f e c t s  of a tumor on a l l  o t h e r  s t r u c t u r e s  o f  t h e  b r d n  as well as f o r  
comparison of t h e  e f f e c t s  of o t h e r  t h e r a p e u t i c  procedures  which cue used. 

During t h e  p a s t  yeox t h e r e  have been sec t ioned  19 b r a i n s  c f t e r  f i r s t  f i x i n g  
i n  c e l l o i d i n .  
ncurocnatomists ,  p c t h o l o g i s t e ,  a d  expcrimentere  t o  determine what e f f e c t s ,  i f  
a n y ,  c m  be a t f r i b u t c d  t o  t h e  neut ron  c a p t u r e  proceduro. Approximntcly one year 
i s  r e q u i r e d  for f u l l  p r e p a r a t i o n  of a s c r i c l f y  c u t  specimen. Only pre l iminary  
d a t a  are now a v a i l a b l e  which are encouraging i n  sugges t ing  D h i g h  s p e c i f i c i t y  
f o r  t h c  procedure and an e f f e c t i v e  one when neut ron  exposure was high. 
s t u d i e s  on t h e  n c t u r a l  h i s t o r y  of the d i s e a s e  and thc e f f e c t s  o f  procedurc m o d i -  
f i c a t i o n s  w i l l  be continued. 

S. w. L i p p i n c o t t ,  Y. Xahle, L. E. F n r r ,  H. J. Bagnal l ,  P. I. Yakovlev, 
H. de  P. Webster, W. Haymzker 

Thesc are being e x d n e d  independent ly  ond t h e n  c o n j o i n t l y  by 

Fur ther  

( 3 )  Neutron Copture Therapy Frocedurcs  in Contro l  of T u m i  (6120) 

(See a l s o  S e l e c t i v e  K i n e t i c s ,  Idethodolocy, I n s t r u m e n t a t i o n  
Dcve 1 o pnen t ) 

A tumor induced by u s  throukh thc usc of methyl cholan threne  i n  t h e  b r a i n  
of t h e  mousc is t r a n s p l a n t a b l e  md i s  h i b h l y  invasivc.  
been used  as a t e s t  tumor i n  t h e  study of maneuvers fo r  neut ron  c a p t u r e  therapy 
-4 t h e  e v a l u a t i o n  of c e r t a i n  concepts  i n  t h i s  t h e r a p e u t i c  procedure. 

For seven y e c r s  i t  h a s  

During t h e  p a s t  y e a r  t h i s  t r a n s p l a n t a b l e  tumor has  been used bqth 8s 8n 

r a c e r c b t a l  t r a n s p l e n t  and as an int ra-muscular  t ronsplen t .  B f f e c t i v e n e s s  of 

(See c o n t i n u a t i o n  shee t )  
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'reject .- T i t l e :  Radia t ion  E f f e c t s ,  Therapeut ic  Use of (Continued) 

13, 14, 15, S t a t u s  as of  A p r i l  1958 and f u t u r e  programs: 

ieutron exposure has  been explored w i t h  v a r i a t i o n s  i n  1) time of exposure a f t e r  
loron i n j e c t i o n ,  2) t o t a l  neutron exposure, 3) t o t a l  dose o f  boron. T h i s  is i n  
M at tempt  t o  determine t h e  p a t m e t e r s  which may be expected t o  be r e q u i r e d  f o r  
j u c c e s s f u l  conclus ion  of  p a t i e n t  therapy. 

i m e  e x t r a o r d i n a t y  success  has  begun t o  
ippear, With a neut ron  exposure of l O l a  neut rons  ond a boron dose of 100 mg, 
per Itilogram, e f f e c t i v e  e l i m i n a t i o n  of t h e  tumor C M  be  achieved i n  over h a l f  of  
the  animals. 
SOdiUm t c t r a b o r a t c  (borax) ,  
b i l i t y  of achiev ing  c o n t r o l  wi th  a smaller boron dose and of t h e  smc order  ab 
present ly  being given t o  p a t i e n t s .  These s t u d i e s  w i l l  be cont inued  dur ing  t h e  
coming year. 

L, E. Parr, 0. D. Basterday,  H. J. Bagnal l  

(cont inued)  

During the p a s t  year  f o r  t he  f i r s t  

Sodium pentoborate  appears  more e f f e c t i v e  than  previous ly  used 
L a t e s t  time e v a l u a t i o n  s t u d i e s  sugges t  t h a t  p00Si- 

b. P n r t i c l e  Rndiat ion from Rodioact ive I s o t o p e s  

(1) Metastatic Cancer C o n t r o l  i n  L i v e r  w i t h  Manganese-56 (6120, 6310) 

Two f i n d i n g s  have d i c t a t e d  t h e  u t i l i z a t i o n  o f  radiomangnneses i n  two 
d i f f e r e n t  d i seases .  ' 

1, Rodiomanganese can be  i n j e c t e d  i n t r n p o r t a l l y  i n t o  Mimals, cnd t h i s  resul t  
i n  CI prolonged location of t h e i s o t o p e  i n  t h e  l i v e r .  T h i s  maneuver permits t h e  
avoidnnce of i n J u r y  t o  other t i s s u e s  which h i t h e r t o  hns c o n s t i t u t e d  a l i m i t i n g  
f a c t o r  i n  the t rea tment  of l i v e r  rnnlignoncy w i t h  radiomnngnnese, I t  is proposed 
t o  i n v e s t i g a t e  f u r t h e r  t h e  p n r t i t i o n  of radiomanganese between cnncers and normnl 
l iver  i n  o r d e r  t o  see whether more s e l e c t i v e  i n j c c t i o n  of tumor can be nchievcd. 
During these experiments ,  it was found t h c t  t h e  i s o t o p c s  of zinc might be ns 
u s e f u l  as those  of mnngonese i n  t h e  p n l l i a t i o n  of Liver tumor. 

I t  hns been observed t h a t  d r u g s  which b e n e f i t  p a t i e n t s  w i t h  Pcultinson's 
d i s e a s e  are poten t  c h e l a t i n g  ngents  f o r  manganese. This c h e l a t i o n  occurs  both i n  
t h e  t es t  tube cnd i n  the l i v i n g  animal. l n  t h e  latter, a marked r e d i s t r i b u t L o n  
of m q a n e s e  tags is seen fol lowing a d m i n i s t r a t i o n  of an t i -Park insonian  compounds. 
These f i n d i n g s  l e a d  t o  a study of mnnEMese metabolism i n  t r e a t e d  and u n t r e o t e d  
Parkinsoninn pnt ien ts .  
turbance of mmagnese metabolism does indeed e x i s t  i n  t h e  Parkinsor. s tcte ond t o  
correlate t h i s  w i t h  t h e  f i n d i n g  of t h e  change s e l e c t i v c  k i n e t i c s  cncountered i n  
t h e  t rea tment  of t h e  d isease .  

G. C. Cotz ias ,  D. C. Borg 

2. 

I t  is prOpO6ed t o  i n v e s t i g a t e  whether a primary d i s -  

BOX No. 

FOLDER 
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P r o j e c t  T i t l e :  R d i a t i o n  B f f e c t s ,  Carcinogenic  - 
13, 14, 15. S t a t u s  08 of A p r i l  1958 M d  f u t u r e  p r o e r m s r  

0. Cancerogenic Action of Graded Doses of \Vhole-Body I r r a d i a t i o n  (6120) 

The major tumor t h a t  has been induced by whole-body i r r a d i a t i o n  i n  t h e  
l e tha l  cnd s u b l e t h a l  range i s  c mammary tumor t h a t  v a r i e s  i n  appearance from a 
Cibroadenomo t o  an adenocarcinoma w i t h  a few f ibrosnrcomcta.  The one-year 
inc idence  of mammary tumors i s  dose dependent and e x t r a p o l a t e s  back to  approxi- 
nc te ly  z e r o  dose. 
the  presence of a func t ioning  ovary, b u t  t h e  l a t t e r  need n o t  be i r r o d i c t e d .  

The tumors are i n  p a r t  t r a n s p l a n t a b l e .  Both autonomous and honnone- 

The mechanism of  i c d u c t i o n  appears  t o  be iwlirect @rid r e q u i r e s  

iependent  tumors e x i s t .  
carcinoma. Some tumors a r e  m e t a s t a s i z i n g  upon t r a n s p l a n t a t i o n .  

The r a p i d l y  g r o w h g  autonomous tumor if3 c l e a r l y  a 

I t  may be p o s s i b l e  i n  t h e  netu f u t u r e  t o  provide both autonomous and honnone- 
dependent mammery tumors f o r  cancer  chemotherapy t e s t i n g  programs. 

V. P. Bond, R. A. Conard, E. P. Cronkite ,  J. Furth,  S. W. L ippincot t  

b. Combined E f f e c t s  of Beta I r r a d i a t i o n  of the Skin  and Whole-Body 
X-I r rad ia t ion  on Carcinogenesis  i n  t h e  Skin (6120, 6310) 

The p o s s i b l e  a d d i t i v e  e f f e c t s  of wble-body r a d i a t i o n  and l o c a l i z e d  b e t a  
r a d i a t i o n  of  t h e  s k i n  i n  r e g a r d  to carc inogenes is  of  t h e  sk in  have n o t  been 
determined. The problem is of b o t h  t h e o r e t i c a l  and p r a c t i c a l  i n t e r e s t ,  s i n c e  
t h e  Marshnl lese  people  who were a c c i d e n t a l l y  i r r a d i a t e d  w i t h  f a l l o u t  developed 
b e t a  l e s i o n s  o f  t h e  s k i n  and rece ived  a s u b s t a n t i a l  dose  of whole-body i r r a d i a t i o n .  

Groups of 50 female mice have been g iven  20,000 r e p  o f  b e t a  r a d i a t i o n  frcno o 
Sr90 source (750 rep/min) to  a f l a p  of  s k i n  on the bock (nrea Z 0.9 cm2), Other  
groups of  50 mice have been g iven  t h e  sme b e t a  doees t o  the s k i n  p l u s  400 r of 
whole-body x - i r r a d i a t i o n .  S t i l l  o t h e r  groups of  50 mice were g iven  6,000 rep  of  
b e t a  r a d i a t i o n  t o  t h e  s k i n ,  ond correspondinggroups r e c e i v e d  t h e  same betn d o s e s  
t o  t h e  s k i n  p l u s  400 r of  whole-body i t r o d i n t i o n .  
r e c e i v e d  only a whole-body dose of  400-r x- i r rodia t ion .  
i n d i c a t e  t h a t  i n  the 6,000-rep group which rece ived  i n  a d d i t i o n  400 r of  whole- 
body x - i t r n d i a t i o n ,  t h e r e  w n s  more s k i n  damage at  the s i t e  of t h e  b e t n  i r r a d i a t i o n  
than  i n  t h e  group r e c e i v i n g  t h e  6,000 rep  a lone  t o  the skin. A few mnlignont 
s k i n  tumors ore  a p p e u i y  which have been v e r i f i e d  by h i s t o l o g i c n l  study. The 
i n c i d e n c e  of such  tumors i n  t h e  v a r i o u s  groups w i l l  be determined i n  the near  
f u t u r e ,  

R. A. Conard, E. P. Cronkite ,  V. P, Bond 

Another group of d c e  have 
Pre l iminary  r e s u l t s  
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treatment. The type of l e s i o n  encountered and t r e a t e d  w i l l  i n  p a r t  depend on 
>tiler r e s e a r c h e s  though from t i m e  t o  t i m e  &enera1  e f f o r t s  w i l l  be made thera- 
p e u t i c a l l y  t o  c o n t r o l  e f f e c t s  of s p e c i f i c  r a d i a t i o n  such as beta .  

BOX N o  
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- P r o j e c t  T i t l e :  Radia t ion  E f f e c t s ,  Val ida t ion  of Tolerance  Dose 
1- i 13, 14, 15. S t a t u s  os of A p r i l  1958 and f u t u r e  programs: 

I n  u s i n g  r a d i o a c t i v e  i s o t o p e s  os tracer materials or d i a g n o s t i c  agents ,  it i s  
mandatory t h a t  t h e  r e s u l t i n g  r a d i a t i o n  exposure be w i t h i n  t h e  c a p a c i t y  of t h e  
molecules ,  p h y s i o l o g i c a l  system, organ or m m a l  t o  nccept  w i t h o u t  d i s tnrbance .  
Thus, i n  a monncr each t r a c e r  s tudy  becomes a t es t  of assumptions of radir . t ion 
exposures  which w i l l  no t  a l te r  metabol ic  events .  S p e c i f i c  g e n e t i c  e f f e c t s  arc 
s c p n r a t c l y  catalogued. 

Bone flarrow Punct ion of Irrcdiated Dogs (6310) I 
Dogs g iven  nonuniform i r r a d i a t i o n  have been 6 tud ied  at var ious  i n t e r v a l s  

fo l lowine  exposurc t o  determine t h c  degree  of bone marrow f u n c t i o n  i n  the  
heavi ly  and l i g h t l y  i r r n d i a t c d  regions.  
wcrc used M c r i t e r i a  of func t ion .  T h i s  work is  a j o i n t  p r o j e c t  wi th  Boston 
College. 

Pathology nnd r a d i o a c t i v e  iron uptake 

Y. P. Bond, J. P l a v i n ,  B. P Cronlrite 
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P r o j e c t  T i t l e :  Radia t ion  E f f e c t s  on Longevity cnd on Immune Md Genet ic  Mechanisms - 
113,  14, 15. S t a t u s  ns of A p r i l  1958 and f u t u r e  programs: 

a. Radioautograph S t u d i e s  of C e l l  E r o l i f e r a t i o n  i n  Animals U t i l i z i n g  
Tritium-Labeled Thymidine (6210, 6310) 

Tr i t ium-labe led  thymidine, developed by W. Le Hughes o f  t h i s  Department, has  
proved t o  be most e f f e c t i v e  i n  l a b e l i n g  t h e  desoxyr ibonucle ic  a c i d  (DNA) of 
p r o l i f e r a t i n k  tissues of t h e  mouse. These s t u d i e s  a r e  being made i n  c o l l a b o r a t i o n  
w i t h  t h e  BNL Biology Department and t h e  Nat iona l  I n s t i t u t e s  of Heal th  (G. Brecher). 
To d a t e  the  appearance and disappearance of l a b e l e d  blood ce l l s  i n  t h e  p e r i p h e r a l  
blood fol lowing s i n g l e  i n j e c t i o n s  of l a b e l e d  thymidine have been followed, as has 
t h e i r  appearance i n  a l l  t i s s u e s  throuchout  t h e  body as a f u n c t i o n  of time. I n  
c d d i t i o n ,  t r a n s f u s i o n  of l a b e l e d  leukocytes  h a s  been accomplished m d  promises 
t o  be u s e f u l  i n  s tudying  t h e  l i f e  spm and f u t e  o f  leukocytes .  
t h a t  t h i s  ogent w i l l  be most h e l p f u l  i n  unrave l ing  v a r i o u s  time f e n t u r e s  of t h e  
g e n e r a t i v e  c y c l e  ( i n t e r m i t o s i s  and m i t o s i s ) .  

To d a t e  i t  appears  

IV. P. Bond, R. A. Conrcd, B. P Cronki te ,  H. L. Hughes, R. P d n t e r ,  Md H. Quas t le r .  

b. Recovery of  F i s h  from I r r a d i a t i o n  (6120) 

Pre i iminary  wGk has i n d i c a t e d  t h a t  an i n i t i a l  s u b l e t h a l  exposure i n c r e a s e s  
t h e  s u r v i v a l  time and probably t h e  LD50 o f  goldf i sh .  Experiments are under 
way to  v c r i f y  and extend these observa t ions .  This work is a j o i n t  p r o j e c t  wi th  
Columbia Univers i ty .  

A. Gorbmcn, V. P. Bond I 
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To determine how an i s o t o p e  may be used, i t  i s  necessury t o  know i t s  metabol ic  I 
ind t h e r e f o r e  p h y s i o l o g i c a l  pathwsys w i t h i n  t h e  body, 
remain t o  be c h a r t e d  b e f o r e  an a p p l i c a t i o n  cnn be developed. 

In most i n s t a n c e s  t h e s e  

a. Neutron CGpture Thercpy Of G l i o b l a s t o n c  (6310) 

(See also Rfdiation E f f e c t s ,  Methodology, and Ins t rumenta t ion  
Development) 

The r e l a t i v e  r u t e  of movgnent o f  boron salts from blood t o  t i s s u e s  under 
rarying c o n d i t i o n s  o f  a d m i n i s t r a t i o n  rcmcLins t o  be explored.  Under t h e  cssumption 
t h a t  a l c r g e r  to ta l  t r m s f c r  w i l l  occur  t t  high c o n c e n t r a t i o n ,  a cont inuous 
lnfus ion  procedure was i n i t i a t e d  i n  pa t ien t# .  Because of t h e  t o t a l  l a c k  of  
s i m i l a r  c i r c u l c t o r y  pathways i n  mammals, t h e  f u l l  e f f e c t s  of t h e  procedure could 
,e t e s t e d  only under exceedingly c a r e f u l l y  c o n t r o l l e d  condi t ions .  I n i t i a l  t r i a l s  
Mere a t  i n f u s i o n  r a t e s  main ta in ing  concent ra t ion  of boron w i t h i n  prev ious ly  
Experienced l e v e l s f r o m  known blood concent ra t ions .  
4as then very g r a d u a l l y  i n c r e a s e d  f r m  a dose of 25 mi l l ig rams per  k i l o  t o  67 
n i l l i g r m s  per  k i l o  w i t h  a t o t a l  i n f u s i o n  time of 10 minutes. No c l in ica l  or 
phys io logica l  r e s u l t s  suggest  t h a t  q u c l i t a t i v e  d i s t r i b u t i o n  of boron was s i g n i f i -  
Eantly a l t e r e d  by t h e  c o n s t c n t  i n f u s i o n  techniques.  
to compcre o r i g i n a l  prompt i n f u s i o n  technique w i t h  present  de layed  i n f u s i o n  
technique when Medical Research Reactor becomes operc t iona l .  

L. B. Parr, II. J. Bagnal l ,  J. S. Robertson, 0. D. Ecsterday 

Rcte of a d d i t i o n  of boron 

A d d i t i o n a l  s t u d i e s  a r e  planned 

b. Metabolism of  Co6'-labeled Vitamin B12 in Animnls and P L t i e n t s  
(6120, 6320) 

S t u d i e s  on t h e  d i s t r i b u t i o n  and e x c r e t i o n  of  Co60-lcbeled B in docs rind 
o t h e r  animcls have been completed end r e p o r t s  are being prepcrea.  
on plasmc c loorancc  rind e x c r e t i o n  of l a b e l e d  B12 i n  v a r i o u s  blood dyscrcrsias 
und "normull* c o n t r o l s  h w  been completed. 
a f t e r  t h e  in t ravenous  i n j e c t i o n  of the lobe led  B12 show a p e r i o d i c  ond ~n 
c p e r i o d i c  component, which i n d i c a t e s  t h L t  clearance i s  p r o g r e s s i w  simultaneously 
w i t h  mixink. The a p e r i o d i c  p o r t i o n  c o n s i s t s  of  a f a s t  cnd n slow component. 
Curve onc lyses  cre under wcy. Urinary cnd fecal  e x c r c t i o n  show two clecr can- 
ponents ,  one wi th  u half- t ime of  2f days i.nd t h e  o t h e r  w i t h  c. ht l f - t ime of more 
than  300 dcys. The e a r l i e r  su&ees t ion  of f a s t  and slow plasma c l e u m c e s  in 
v c r i o u s  blood dyscrcsics m u s t  bc reconsidered i n  view of t h e  d i f f i c u l t y  of curve 
cmalysfs  i n  t h e  presence of  s imultcneous mixing and c l e o r m c e .  

B. P. Cronkite ,  B. Henley, L. M. Meycr, J. R. Rubini ,  D. A. Wi l l igcn ,  W .  Wolins 

F u r t h e r  WOL 

Plasma c o n c e n t r a t i o n  c u r v e s  of c06O 

C. The S i t e s  of CLt tbol i sn  of Plasma Albumin (6120) 

I n  an extens ion  of the s tudy  repor ted  c year q o  L. Hughes, Proc. 8 t h  
Ann. Conf., Nnt ional  Nephrosis Foundation, 1956, p. 22) on t h e  e f f e c t  of 
nephrectomy on t h e  ca t r .bo l ic  r c t e  of lc,bclcd plasma clbumin, the e f f e c t  of 
renovinE t h e  i n t e s t i n e s  o r  l a r g e  p o r t i o n s  of the  l i v e  
Removal o f  t h e  i n t e s t i n e s  had no e f f e c t ,  bu t  removal of 
decrecsed t h c  r u t e  of catabolism in propor t ion  t o  t h e  
T h i s  e f f e c t  can be much g r e a t e r  than t h a t  seen  P6lqw 
t h a t  the  l i v e r  must bc the major s i t e  of  ca tabol i sm f 

D. G i t l i n ,  J. R. Klinenberg, G. T e r r e s ,  W. L. Ilu 
COLLECT 

88% 

d. 

P a t t y  a c i d  d e f i c i e n c y  induced i n  swine r e s u l t s  i n  dermatosis resembling 
p s o r i a s i s  i n  human beinks. These l e s i o n s  a r e  be in  s t u d i e d  f o r  patholoby,  f a t t y  
a c i d  c h o l e s t e r o l  metabolism, and d i s t r i b u t i o n  of  Cj4-labe1ed unsa tura ted  f a t t y  
acids .  

B s s e n t i a l  F a t t y  Acid D e f i c i e n c i e s  i n  S&%@EA-Q- 

D. I(. Sorenson, L. I. Gidez 

.- (See cont inua t ion  s h e e t )  
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S e l e c t i v e  K i n e t i c s  
P r o j e c t  T i t l e :  C h u t i n g  of  Metabol ic  Pathways (Continued) 

3 ,  14, 15. S t a t u s  as of  A p r i l  1958 and f u t u r e  p r o g r m s :  

e. Catabolism of Serum Albumins i n  Mice (6120) 

-- 
(cont inued)  

The comparison of d a t a  obta ined  i n  t h i s  l a b o r a t o r y  f o r  t h e  h a l f - l i f e  Of 
r y s t a l l i n e  bovine serum albumin (BSA) with  t h e  d a t a  f o r  humm serum albumin 
HSA) r e p o r t e d  by hfelcher e t  al. (J. Immunol., 7l, 275, 1953) shows n e a r l y  a 
dofold d i f fe rence .  
a t a b o l i c  rate by serum sampling, have found a h a l f - l i f e  o f  1.5 days. 
y us ing  whole-mouse count ing ,  t h e  b i o l o g i c a l  h a l f - l i f e  f o r  i o d i n a t e d  BSA h a s  been 
ound to  bc between 0.6 and 0.7 days. 
ould d i s t i n e u i s h  between MSA and BSA to t h e  e x t e n t  no ted  ( s h o r t  of an i m u n e  
esponse) ,  v c r i o u s  preporn t ions  of HSA ( c r y s t a l l i n e ,  F r a c t i o n  V ,  and commercially 
reparcd RISA) were t e s t e d  i n  BNL mice w i t h  whole-body c o u n t i w .  The results 
ndico ted  no s i k n i f i c m t  d i f f e r e n c e  i n  h a l f - l i v e s  between the d i f f e r e n t  HSk 
repurn t ions ;  they had h a l f - l i v e s  of 0.75 days,  s l i g h t l y  longer  then those  f o r  
SA. F u r t h c r  s t u d i e s  i n  which t h e  c a t a b o l i c  rtAe was determined both by 
hole-mouse count ing and by serum sampling r u l e d  o u t  t h c  p o s s i b i l i t y  of d i f f e r e n c e s  
csed on methods of determinct ion.  
e p o r t e d  an uccurate  va lue ,  m d  t h a t  t h e  r e s u l t s  ob ta ined  a t  BNL a l s o  m e r i t  
onfidence,  t h e  p r e s e n t  l i n e  of i n v e s t i & a t i o n  i s  being cont inued  i l l  Gn at tempt  
o r e s o l x e  t h i s  discrepuncy. 
a r i o u s  s t r c l n s  of mice. 

These i n v e s t i g a t o r s ,  using i o d i n a t e d  HSA nnd fol lowing t h e  
A t  BNL, 

Although i t  would be s u r p r i s i n g  i f  mice 

S i n c e  i t  i s  f e l t  t h G t  Melcher*s group h a  

Thc bpproach now being followed i s  one of t e s t i n g  

I. T e r r e s ,  W. Wolins 

f. Tryptophan Metubolism i n  Neoplust ic  Diseases  (6310) 

A s tudy  is plonnedof the i n f l u e n c e  of n e o p l a s t i c  d i s e a s e s  on the  quantities 
if t ryptophan m e t a b o l i t e s  appearing i n  t h e  u r i n e  of  o f f l i c t e d  pnt ien ts .  
)ounds r e l a t e d  t o  t h e  tryptOphUI-niQCin metabolism scheme ore being synthcs ized  
v i th  tritium or CI4 l a b e l s .  
n e t a b o l i t e  f luctuc. t ions i n  t h e  u r i n c s  of p o t i e n t s  bcfore  CJld a f t e r  cxposurc t o  
l a rge  doses  of r u l i a t i o n  used i n  t h c  t rea tment  of n e o p l a s t i c  d i scases .  

;. V. Hanltes 

com- 

I t  is c l s o  proposed t o  measure thc  t r y p t o p h M  

g. Metabolic Formation of N i w i n  from Tryptophan (6120) 

Thc p r e s e n t  work was undertaken t o  detcrminc whether lcynurcnine C M  s e r v e  ns 
i source of n i a c i n  ( n i c o t i n i c  a c i d )  or  one of i ts  d e r i v a t i v e s  i n  tkc mctcbolism 
>f t h e  rct. 

Kynurenine, O-NHZ-C~H~-COC~~~CH(NHZ)COOH, was 1:ibeled i n  t h e  r i n g  w i t h  t r i t i u m .  
Ihe l a b c l e d  compound i n  m o u n t s  of 1 t o  12 mg. WGS i n j e c t e d  i n t r a p e r i t o n e a l l y  
i n t o  rsts,  und t h e  u r i n c  WLS c o l l c c t c d  f o r  24 hours. Both qui r io l in ic  u i d  u id  
‘41-methylnicotinamide l a b c l e d  w i t h  tritium were i s o l a t c d  from t h e  urice. 
p u r i t y  was demonstrcted by thc  constuncy of s p e c i f i c  a c t i v i t y  on r c c r y s t L l l i z a t i o n .  
Sincc the  rat e x c r c t e s  nirrcin us Nl-mcthylnicotinamide, the resul ts  s h o w  t h c t  
kynureiiinc is  c. s t e p  i n  t h c  formLtion of  n inc in ,  w i t h  quinol i r i ic  c d d  LS an 
i n  te rmedi a t  e . 

T h e i r  

Of t h e  kynurenine adminis tered,  only 5% c. 
apparent ly ,  the  6rer . tc r  p u t  WL:S e i t h e r  cbtcibolizcd 
s t u d i e s  on t r y p t o p h m  rnetcibolism arc plannedo REPOSIT 

L, V. Han!ces, I. H. Segel  

BOX No. 

h. Metabolism o f  

i. The Role of Carbohydrate end Mineral  hletabolism i n  C o n t r o l  of 
t h e  Cerebra l  E x c i t a t o r y  S t a t e  ( 6 1 2 0 )  

The importance of t h e  n a t u r e  of t h e  s u b s t r a t e  i n  r e g a r d  t o  t h e  i n h i b i t i n g  
t c t i o n  of thc  an t ih i s tamine  drugs  on the r e s p i r a t i o n  of ra t  b r a i n  c o r t e x  s l i c e s  
is being i n v z s t i k a t e d  by Warburg respirometry.  P r e l i m i n w y  t r i a l s  huvc not  

(See c o n t i n u a t i o n  s h e e t )  - 
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S e l e c t i v e  K i n e t i c s  
P r o j e c t  T i t l e :  Chart ing of Metabol ic  Pa thrays  (Continued) ----- 

13, 14, 15. S t a t u s  as of A p r i l  1958 and f u t u r e  programs: 

v e r i f i e d  c e r t a i n  s p e c i f i c  d i s t i n c t i o n s  r e p o r t e d  by o thers .  

P. G. Lefevre and G. F. McGinniss 

(cont inued)  

j. I n  V i t r o  S y n t h e s i s  of L i p i d s  by Human Red C e l l s  (6120) I 
F i f t e e n  pC of Cl4-1abeled sodium a c e t a t e  were incubated  wi th  50 m l .  o f  whole 

blood c o n t a i n i n g  ac id-c i t ra te -dext rose  a n t i c o a g u l a n t ,  Verscne, p e n i c i l l i n ,  and 
s t rep tomycin  f o r  17 hours  at  37'C. 
the  washed red c e l l s  and were f r a c t i o n a t e d  i n t o  mafor l i p i d  f r a c t i o n s  on a 
s i l i c i c  a c i d  column by means of  g r a d i e n t  e lu t ion .  
was l a b e l e d ,  whereas t h e  e s t e r i f i e d  s t e r o l  hod no r a d i o a c t i v i t y ,  which sugges ts  
t h a t  c h o l e s t c r o l  con be  synthes izcd  but  not  e s t e r i f i e d  i n  plasma. 
a c i d s  i n  plasma were h i g h l y  lcbbcled, b u t  t r i a l y c e r i d e s  e x h i b i t e d  n e b l i g i b l e  

L i p i d s  were e x t r n c f e d  from the plasma and 

I n  plasma t h e  f r e e  c h o l e s t e r o l  

Pree f a t t y  

c o r p o r t t i o n .  
i n g  scven times t h a t  of  t h e  f r e e  f a t t y  a c i d s ,  which were only  one-ninth os 
id ionc t ive  us t h c  plasmr, f a t t y  ucids. 
i e c i f i c  GCtiVity of r e d  c e l l  e s t e r i f i e d  
i r r t  of  &he f r e e  ckolesterol. 
id plasma hLd nenr ly  c q u a l  a c t i v i t i e s ,  which might i n d i c n t c  f r e e  exchcnge 
!vitro. 
lis system. 

, 1. Gidez, H. A. Eder 

I n  t he  r e d  c e l l s  t h e  n c t i v i t y  of t h e  t r i g l y c e r i d e s  was q u i t e  high, 

Also unexpected was t h e  r e l a t i v e l y  high 
c h o l e s t e r o l ,  which was about e i g h t  times 

The phosphat ide f c t t y  a c i d s  of b o t h  r e d  c e l l s  

The i n c o r p o r a t i o n  of o t h e r  l i p i d  p r e c u r s o r s  w i l l  c l s o  bc s t u d i e d  i n  

k. F a t t y  Acid and S t e r o l  S y n t h e s i s  Using Carbon-14 (6120, 6320) 

The mechanism by which f a t t y  and s t e r o l  compounds are produCed i n  t h e  body 
iy be of g r e a t  s i g n i f i c a n c e  s i n c e  oge-associated d i s e a s e s  notab ly  c r t e r i o -  
:leresis show l o c c l i z e d  d e p o s i t s  of l i p i d  moter inls .  E a t i e n t s  were s t u d i e d  
sing mevalonic c1c id-2-C~~ f o r  c h o l e s t e r o l  s y n t h e s i s  nnd g l y c e r o l  1, 3-C14, 
: e t ~ t c - 2 - C ~ ~ ,  nnd p o l d t a t e  l-C14 f o r  incorporo t ion  i n t o  c h o l e s t e r o l  cad f a t t y  
: i d s  of  v u i o u s  serum l i p o p r o t e i n  f r a c t i o n s .  
ion occurred  ct d i f f e r e n t  t imes f o r  t h e  var ious  f r a c t i o n s .  Addi t ionc l  work is 
lnnncd more c l o s e l y  t o  d e f i n e  t h e  s p e c i f i c  pcthways by which t h e  l a b c l  e n t e r s  
2c compounds of i n t e r e s t .  

. I. Gidez, W. W. Shreeve, H. A. Bder 

Fealc G c t i v i t i e s  of l o b c l  i n c o r p o r a c  

1. Metabol ic  PGthwcys of Formction o f  Hexoses cad Pentoses  by 
i4cmclim Spccies  (612C, 6320) 

The e x a c t  nechmism i s  not known of  s y n t h e s i s  of ccrbohydra te  from f a t  or 
nino a c i d  compounds i n  t::e body or from other  mctabol i tcs .  
rchensivc s tudy  has  bc'gun us ing  l u g e l y  ccrbon-14-labeled conipouncis t o  c l u c i d u t c  
i c s e  pathways i n  p c t i c n t s .  

During t h e  p a s t  yecr t h c  e f f e c t s  o f  cdrenc l  s t e r o i d  hormones wcs s t u d i e d  on 
-thwc.ys of  formc.tion of cubohydrr r te  from l-C14-c.cct~te. The results indicr . tc  
xxc wus no d e v i a t i o n  from u s u n l  pathwcys induced by c d r e n a l  s t e r o i d  hormones. 
ieii C14 pyruvate  wrrs used, the r c s u l t s  i n d i c L t e  c x t c n s i v c  convcrsion of pyruvcde 
> i n t e r m e d i a t e s  o f  t h e  Krebs cycle p r i o r  t o  formation of glucose. 
f cdrcticl hormones on u t i l i z n t i o n  o f  2 d 4  c s c t a t c  wc.s c.lso observed. 
x c  i n  Eencrnl  i n  nkrecment w i t h  p r e d i c t i o n s .  
as c.lso s t u d i e d  w i t h  2-C14 ncetc.te. 
i p o e e n i c ,  cnd l t e t o p m i c  p r o p e r t i c s  of c t h n n o l  1 4 1 4  in compcrison w i t h  c.cetc.tc. 
i f f c r e n c c s  wcre observed. Pentose s u g a r s  arc also W n e  s t u d i e d  becuuse of 
h e i r  importance cs c. c o n s f i t u c n t  of nuc lear  mctcrial os desoxyribose. 
t u d i e s  are p l m n c d  i n  t h i s  e c n e r c l  f i c l d  c.s d a t a  f&om completed experiments  

An extended,  com- 

The c f f e c t  
Results 

A p c t i c n t  w i t h  l i p o t r o p h i c  d i a b c t c s  
Tkcre WGS clso observed t h c  e lucogenic ,  

Fur ther  

an be f u l l y  analyzed. 

. W. Shrecve,  A. R. Henncs, R. Sc!wartz,R~.O?! 
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. S e l c c t i v c  K i n e t i c s  
P r o j e c t  T i t l e :  

13, 14, 15. S t a t u s  as of  A p r i l  1958 cud f u t u r e  programs: 

Targe t  Plccemcnt o r  S p e c i f i c  Removal --- ---- - 
I i- 

j 
; 
I t h e  body n d  how i t  e n t e r s  metabol ic  r e c c t i o n s ,  advantcge can be  tcken of t h i s  
I Itnowledge t o  modify i t s  behavior t o  secure  t n r g c t  placement, or COnVerSCly, i t s  

When i t  i s  known i n  c measure of d e t a i l  how a subs tcnce  i s  d i s t r i b u t e d  w i t h i n  

removcl and e x c r e t i o n  from t h e  body. 

b. Human Mcngcnese Metabolism (6120, 6320) 

a. Neutron Capture  Therapy E f f e c t i v e n e s s  cnd T i s s u e  E f f e c t s  o f  
Thermnl Neutron Exposures (6120, 6310) 

CF-1 mice a t  various s t q e s  of prcgnnncy have been i n j e c t e d  w i t h  tritium- 
1c.bcled thymidine, c.nd t h e  embryos have been s e c t i o n e d  and prepc.red f o r  cuto- 
rndioeraphy. T h i s  work i s  a j o i n t  p r o j e c t  with Yeshiva Universi ty .  

e. Thymidine Metabolism 1 ( 6 120) 

Thymidinc uptcke e.nd d i s t r i b u t i u n  i n  the mouse fol lowing in t ruvcnous  adminis- 

I t  seems 
to be obsorbcd by o l l  cel ls  of t h e  bcdy, bu t  somewhat h igher  than  avcrc.ee v a l u e s  

; t r a t i o n  have been s tudied .  Thynidiile l c a v c s  thc blood s t r e o n  r a p i d l y  ( w i t h i n  
I c few minutes)  and then cppears  wi th in  cells  i n  ~1 phosphorylated form. 

! Lre found i n  t h e  l i v e r  nnd kidney. Immediately fol lowink i t s  c n t r y  i n t o  ce l l s ,  
' ca tabol i sm t o  water begins ,  r e s u l t i n g  i n  about  

w i t h i n  t h e  f i r s t  hour. The r c t i v i t y  r 
DNA. Chemical procedures  for better q 
developed. 

N. L. Hughes 
eox NO 

FOLDER 
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4 0 0 2 1 1 2  

carrier a f f i n i t c s  of t h e  v a r i o u s  s u g a r s  do not  seem t o  follow u c o n s i s t e n t  
p a t t e r n  i n  r e l a t i o n  t o  molecular  c o n f i b u r a t i o n ,  n d i s t i n c t  c o r r e l a t i c n  has bcen 
e s t a b l i s h c d  between t h e s e  a f f i n i t i e s  cnd thc pyrtmose conformrt ionol  s t a b i l i t i e s  

h p l y  t h a t  t h e  C1 form may be e s s e i i t i n l  i n  t h e  s u b s t r n t e  i f  i t  is to  make use of 
t h e  c a r r i e r .  
is being invest igc. tcd wi th  some of the rarer suears o b t a i n e d  from p r i v a t e  
sources .  

! o f  a l l  a v a i l a b l e  oldohexoses cnd aldopentoses .  T h i s  c o r r e l a t i o n  is such as to  

The e x t e n t  of the G c n e r a l i t y  of t h c  conformational  c o r r e l a t i o n  

_-. 

S e l e c t e d  K i n e t i c s  
Project T i t l c r  Trcucr Thcory --_--- --.-- 
13 14 15. S t a t u s  as o f  A p r i l  1958 md f u t u r e  progrcms: ! 

I 

The General  p r i n c i p l e s  governing the  movement of subs tances  across  c e l l  mem- 

’ on t h e  one hand, d a t a  may be t e s t e d  t o  deve lop  theory,  and on t h e  o t h e r ,  t o  
determine whether behavior  is i n  accordance w i t h  theory, 

I r- i brnncs cnd throuLhout body comportments can be expressed mathemclticnlly. Thus, I ! 

a. Neutron Capture  Therapy procedure i n  Cont ro l  o f  Transplontab le  
Mouse Tumors (6120) 

(See clso Radia t ion  E f f e c t s ,  Methodology, Ins t rumenta t ion  
Development) 

h tumor induced by u s  throuch t h c u s e  of methyl  cholan threne  i n  t h e  b r a i n  of 
t h e  mouse is t r a n s p l a n t a b l e  and i s  h i c h l y  invas ive ,  
used ts a t e s t  tumor i n  t h e  s tudy  of muneuvets f o r  neut ron  capture  therapy and 
t h e  e v a l u a t i o n  of c e r t c i n  concepts  on t h i s  t h e r a p e u t i c  procedure. 

For seven years i t  h c s  been 

The movement of t h e  boron i n t o  t h e  s e v e r a l  body compartments of i n t e r e s t  can 
be approximated by chemicol a n a l y s i s  and by neut ron  exposure followinp. boron 
adminis t ra t ion .  Comparison of t i m e  i n t e r v a l  e f f e c t s  g i v e s  informat ion  r e l a t i v e  
t o  theaovement  c L b o i o n  from blood t o  t i s s u e  and back. 

During t h e  p a s t  year ,  what were thoueht  i n i t i a l l y  t o  be ovserva t ions  i n  con- 

F u r t h e r  
c e n t r a t i o n  c h u y e s  have been v e r i f i e d  LS bona f i d e  r e f l e c t i o n s  of  a movement. 
These h w e  s i g n i f i c c n c e  i n  the choice  of  an opt imal  t ime f o r  exposure. 
d n t a  n r e  beink o b t a i n e d  t o  meet r e l i a b i l i t y  tests for mathematical a n n l y s i s ,  

L. E. gcur, J. S. Robertson 

b. Water and E l e c t r o l y t e  Bxchmge: Hal ide  Metcbolism (6120) 

During the  q u a r t e r ,  a n a l y s i s  of  d a t a  from experiments  G l r e n d y  completed wns 
t h e  p r i n c i p a l  o c t i v i t y  i n  t h i s  f i e l d .  
postponed u n t i l  t h i s  phasc h w  k e n  complctcd, 

J. S. Robertson 

Design o f  f u r t h e r  experiments  w i l l  be 

C. T r c c e r  Theory (6120) 

An cnaloguc computer is being c o n s t r u c t e d  f o r  t h e  Medico1 Department by the  
I n s t r u n e n t a t i o n  Divis ion.  The e x i s t i w  cinalogue computer is being used by t h e  
Physioloey Div is ion  (E. C, Berg) i n  t h e  c n a l y s i z  of d a t a  on manernese metabolism. 

J. S. Robertson 

d. Act ive Trunsfer  of  Metabol i tes  Throueh C e l l  Membruncs (6120) 
I 

The s tudy i s  c o n t i n u i n g  as t h e  ne 
t e s t e d  wi th  i n h i b i t o r y  compounds such cs 

P, G, LeFevre 
I 
! 
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2, 14, 15. Stc.tus c,s of A p r i l  1958 cnd f u t u r e  PxoEncwwo. - 
a, Neutron Ccpture  Therapy of Gl ioblas tomc FOLDER (6310) 

(See clso Rcdia t ion  B f f e c t s ,  Methodology, turd S e l e c t i v e  K i n e t i c e )  

The a p p l i c c t i o n  of neut ron  cc.pture therapy  t o  individuc.1 p a t i e n t s  r e q u i r e s  
During t h c  p a s t  yeur c x t e n s i v c  ins t rumenta t ion  devclopnent i n  all i ts  phases. 

c t t c n t i o n  ha8 centered  upon des ien ,  c o n s t r u c t i o n ,  nnd dcvclopment of  a remotely 
c o n t r o l l e d  i n f u s i o n  pump which provides  two s o l u t i o n s  e i t h e r  t o  be uscd at  w i l l  

-- .-- (See c o n t i n u a t i o n  s h e e t )  
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r r o j e c t  T i t l e r :  Ins t rumentu t ion  D c v c l o p c n t  (Continued) 

.3, 14, 15. S t a t u s  as of L p r i l  1958 cnd f u t u r e  proErcsrs: (cont inued)  

ly proper m a n i p u k t i o n  remotely and also provides  f o r  c o n t r o l  of r G t e  Of i n f u s i o n  
'roni 0.25 m l .  per  minute  t o  50 m l .  per  minute, T h i s  pump would appear t o  hcwe 
icny uses o t h c r  thcn  i n  this s p e c i f i c  program. 

- ------ -- -._----- -.._ ._ _ . _ - - - - ~  

F u r t h e r  i n s t r u m e n t a l  development w i l l  i n t e n s i f y  when t h c  Medical Rcscclrch 
teac tor  becomes o p c r a t i v e ,  s i n c e  many new adapt ive  d e v i c e s  w i l l  be required.  

.. B .  P a r r ,  J. S. Robertson, B. B, S t i c k l e y ,  0. D. Rasterday 

b. Neutron Capture  Thcrapy Procedure i n  C o n t r o l  of Transplan tab le  
Mouse Tumors ( 6 120) 

(See also under Rcdicltion , a f f e c t s ,  S e l e c t i v e  K i n e t i c s ,  
Me t hodolog y ) 

Thc u t i l i z a t i o n  of a s m a l l  t e s t  onimal l i k e  t h e  mousc f o r  purposes  of 
leveloping ncut ron  c c p t u r e  therapy r e q u i r e d  d e s i e n  ond development of  i n s t r u -  
i ientat ion thcrt w i l l  permi t  procedures  of  meanint t o  be c a r r i e d  out  on the mouse. 
kt  p r e s e n t  t h i s  rw i re s  a device  p e n n i t t i n e  f u l l  exposure of t h c  tumor-bearing 
t issue t o  thc thcrmcl  neut ron  s t ream w i t h  f u l l  p r o t e c t i o n  of  o t h e r  reg ions  of 
the  mouse. The dimensions i n t r o d u c e  s e v e r e l y  d i f f i c u l t  problems, bu t  heodway 
is now beine made. 

L. E, P a r r ,  E. E. S t i c k l e y  

These e f f o r t s  w i l l  cont inue.  

C. R e u t o r  Neutron Bcam E v a l u a t i o n  (6120, 6310) 

(1) Tissue-equivalent  i o n i z c t i o n  chamber 

A new series of n e u t r o n  comparison mecsurements was made f o r  s t a n d a r d i z a t i o n  
purposes  by u s i q  t h e  t i s sue-equivc len t  i o n i z a t i o n  chamber i n  t h e  mcdiccl  f a c i l i t y  
ond i n  the  b io logy  f u c i l i t y  at t h e  reLCtor. T h i s  i n s t r u m e n t  was t.lso used i n  
t h e  middle energy n e u t r o n  e x p c r i n e n t s  on mice at  t h e  s m c l l  cyclotron.  
i z a t i o n  under x-rny wcs t l s o  inc luded  i n  t h e  series. 

Standnrd- 

The probe i o n i z a t i o n  chamber, Euard-r ing. type,  h a s  been modified f o r  a p p l i c a -  
t i o n  i n  t h e  present  r e a c t o r  medicnl f c c i l i t y .  X-ray t e s t i n g  nnd c a l i b r a t i o n  have 
becn carried o u t  f o r  bo th  thc Craphi tc  axrl t i s sue-equiva len t  e l e c t r o d e  arrange-  
ments i n  t h e  prcpnrn t ion  f o r  use of t h e  c h m b e r  as a c r o s s - c a l i b r a t i o n  ins t rument  
between t h e  p r e s e n t  r e a c t o r  f c c i l i t i c s  and those  i n  t h c  new m e d i c d  r e s e a r c h  
r e a c t o r .  

B. E. S t i c k l e y  

(2) I o n i z a t i o n  chrnber  f o r  ~ U C S  (6320) 

The t r i p l e  i o n i z a t i o n  chmbcr des iened  by Roesi has been reassembled. The 
new gas-hondline appcrr \ tus  e n a b l e s  t h e  i o n i z a t i o n  c h m b c r  t o  be evocuated Md 
f i l l e d  wi th  t h e  s i g n i f i c a n t  gaseoos clcinents o c c u r t i n e  i n  tissue i n  t h e  c o r r e c t  
proport ions.  Thc system provides  f o r  adequc.tc p r e s s u r e  mcusuremcnt, gas s t o r c a e ,  
cnd mixing. A t  the  p r c s c n t  stree of developncnt ,  c vGricty of t h c  ncccssory 
ins t ruments  c'ln be u s e d  t o  mcasurc t h e  i o n i z a t i o n  c u r r e n t  ou tput ,  dcpendinC 
CAi t h c  r r d i a t i o n  l e v c l  of t h c  f i e l d  i n  which measurcr<icnts cxc beine  mcdc. T h i s  
instrument  is dcs icned  to  provide d i f f e r e n t i a l  measurements of t h e  s e v c r c l  
components p r e s e n t  i n  t h e  mixcd r c d i c t i o n  pc.ttcrn c h u c c t c r i s t i c  of  r c u c t o r  
exposures. 
l i q u i d  phantoms under exposure condi t ions .  

I t  is provided w i t h  a rcmotc mmipulLt inc  device  f o r  scanninG w i t h i n  

Ncwly ncquired e l c c t r o m e t c r s  were t e s t e d  with t h c  i o n i z a t i o n  c h m b e r  and 
gamma sources. Threc e l e c t r o m e t c r s  hc.ve E 
r e l i a b l e  mecsurements when used wirh  t h e  i 
of t h e  t i s sue-equiva len t  i o n i z a t i o n  chcm&g 
apparatus will be ready  for u s c  i n  thcrfiial 

co 
R. I. l ' le l ler  and E. B. Sticlclcy BOX No. 

FOLOER 
(See c o n t i n u a t i o n  sheet) 
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E r o j e c t  T i t l e :  I n s t r u n e n t a t i o n  Development (Continued) , - . . - - _-_ _- ----- 
113, 1 4 ,  15. Stc.tus cs of A-pril 1958 nnd f u t u r c  yrocrams: (cont inued)  

(3) Gold wire  a c t i v a t i o n  technique (6310) 

fn inncdir . te ly  p r a c t i c a l  s tudy  of n e u t r o n  f l u x  p a t t e r n s  f o r  t h e  b r a i n  tumor 
ieutron c c p t u r e  cxper inent  hns been begun by us ing  t h e  gold  wire u t i v c t i o n  
:echnique i n  & plianton c o n s t r u c t e d  w i t h i n  a humcn s k u l l .  
x L i n  t i s s u e s  i s  bein; dcvelopcd i n  order  t o  provide the most occura te  p i c t u r e  
.oss ib le  of t h e  neutron f l u x  d e n s i t y  a t  i n t e r n a l  pos i t io t i s  o f ' e r e a t e s t  i n t c r c s t ,  
in teriis of both d e s i r e d  treatiilent r e 2 i o n s  cnd reg ions  wherc p r o t e c t i o n  i s  of 
:riticLil inportonce.  

3. E. S t i c k l e y  

S imula t icn  of s!riii Lad 

- -  

4 O O 2  I IS 

d. Mcdicul Research Reactor  (6120, 6310, 6320) 

S ince  t h e  r e a c t o r  i t s c l f  is we l l  on the  way toward ccmplet ion,  desicn c f f o r t  
Is d i r e c t c d  towcud detailing p l c n s  f o r  tccessory  appara tus  which IK.S presented 
in conccptuc.1 form only  i n  thc  ec r ly  phases of t hc  p1:nniny: profrcm. 

e. Rcdia t ion  Dosicietry (6120) 

(1) I s o t o p e  Compwctor 

1? p r e c i s i o n  i s o t o p e  compcrc.tor w a s  completed f o r  e c n e r c l  use  w i t h  r o u t i n e  
materiels. 
e l e c t r o m e t e r  c i r c u i t  f o r  t h e  r a t e - o f - d r i f t  neasurecent  procedure. A second 
i n s t r u n e n t  was completed f o r  e v a l u a t i o n  of f l a t  bet-ray a p p l i c a t o r  sources  i n  
which use i s  made of an e x t r c p o l a t i o n  charher  of P a i l l a ' s  d e s i c n  previous ly  
b u i l t  by t h e  Ins t rumenta t ion  Divis ion.  

E. B. S t i c k l e y  

I n  t h i s  ins t rument  LUL air  i o n i z a t i o n  c h m b e r  is used with en 

( 2 )  I n  Vivo R a d i o a c t i v i t y  Scrnner  (6120) 

E f f o r t s  a r e  bein: cont inued t o  modify M d  cdapt  a commercial i n  v ivo  
r a d i o i s o t o p e  scnnnine u n i t  t o  provide t h e  p r e c i s i o n  c.nd d e p e n d a b i l i t y  necessnry 
c.t BNL. Fur ther  e l e c t r o n i c  and mechanical  improvements cre r e q u i r e d  before  
s a t i s f a c t o r y  performunce ccn be achieved. 

E. E. S t i c k l e y  

(3)  Beta A D D l i C Q t O r  C c l i b r a t i o n  (6120) 

A r e p o r t  h a s  been completed on this measurement. Of most i n t e r c a t  i s  a 
d e s c r i p t i o n  of a 125-mC Sr90-Y90 b e t a  appl icr . tor ,  c a l i b r a t e d  w i t h  an extrnpola-  
t ion  i o n i z a t i o n  chcunber cnd by t h e  use  of n u c l e a r  f i lm.  
determined by t h e  two methods were i n  good zlgreement. By u s e  of c polys tyrenc  
phcntom, t h c  s u r f c c e  dose wus found t o  be 26.2 esu/cc-sec or 1430 rad/min w i t h  
m e s t i m a t e d  uccuracy of ? 3%. 
0.13 cm. 

S u r f c c e  m d  d c p t h  dosee  

The hnlf-oLluc t h i c k n e s s  was dctcrinined t o  be 

R. I. Weller 

(4)  Rcdic.tion Detec t ion  cnd Analysis (6120) 

Pulse  h e i g h t  mclyzer techniques  me befne explored  f o r  use i n  u t i v a t i o n  
cln&lvsis cnd s i n u l t c n c o u s  mul t ip le  i s o t o p e  trtcer s t u d i e s .  Exis t inR cquipneiit 
h a s  been s t u d i e d  f o r  t h i s  w o r h , - a s - ~ n  uid i n  p 
s u i t r b l e  c i r c u i t r y .  

J. S. Robertson, E. E. S t i c k l e y  

eox NO. 
(See c o n t i n u n t i o n  s h c c t )  
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f A Chenicc l  Dosimetry (6120) 

i 
I I g. RBI! of  Low mercy MonoenerRic Neutrons (6120) 

Datn on the RBB of fcst  ncut rons  i n  t h e  reg ion  of 100 t o  1,000 ltev Ne much 
Pre l iminary  work has  i n d i c a t e d  t h c  f e c s i b i l i t y  of p e r f o m i n 6  such needed. 

s t u d i e s  w i t h  t h e  18-in. c y c l o t r o n  u t  BNL. 
Columbic. Univers i ty .  

V. P. Bond, E. B. S t i c k l e y ,  H. Rossi 

T h i s  work i s  c. j o i n t  p r o j e c t  w i t h  

h. C o b ~ l t - 6 0 S o u r c c  (6120) l -  
The 800,000 r/hr Co60 source  prev ious ly  used i n  t h e  M c r o b i o l o g y  D i v i s i o n  

i s  be ine  re laced  by c; new source. Whereas the  old source  c o n s i s t e d  of m u l t i p l e  
s l u g s  of Cogo, the new one is  c s i n e l e  tube of  Co60 cli8.d i n  s tc inless  s t e e l .  
Mthough t h e  new source  wcs designed t o  be i n t e r c h q e a l b l c  w i t h  t h e  o l d  one, it 
proved imposs ib le  t o  e x t r i c a t e  t h e  o l d  one from its lend s h i e l d ;  t h e r e f o r e ,  a new 
s h i e l d  is b e i n e  cons t ruc ted .  

J. S. Robertson 

i. Busic  FhysioloRy of Mcnpnnese (6120) 

Development of neutron a c t i v a t i o n  methods f o r  t h e  de te rmina t ion  of  mnnganese 
i n  b i o l o g i c a l  m a t c r i o l s  i n  which i t s  c o n c e n t r a t i o n  is very  low has bcen postponed 
because o f  t h e  temporary u n a v a i l c b i l i t y  of c e r t a i n  necessary  cquipmcnt. Pre- 
l iminary  evnlunt ion  of new analytical  appcra tus  i s  a n t i c i p a t e d  f o r  t h e  coming 
q u c r t e r ,  however. 

P i l o t  s t u d i e s  have been completed on t h e  a p p l i c a t i o n  of  e l e c t r o n  magnetic 
r e s o n m c c  techniques  to t h e  measurement of t i s s u e  manganese and tk determina t ion  
of its v r l c n c e  stcte i n  s i t u .  
insufficient f o r  a p p l i c a t i o n  t o  most b i o l o g i c c l  samples; however, c e r t a i n  
a l t e r a t i o n s  i n  t h e  rncgnetic spectrometer  and proposed 
prepc.ration procedures  w i l l  p e d t  n re -eva lua t ion  of 

A t  p r e s e n t  t h e  s e n s i t i v i t y  o f  this method Gppeors 

next  s c v c r c l  months. REPOSITOR 

BOX No. 
Development of the  Use of Europium-155 i n  P o r t n b l e  Diognost ic  
X-ray Devices FOLDER 

J. 

A series of rcdiographs has  bccn made, tho  source  beinn about 5 nC of 
prepared by a c t i v a t i n g  100 mg. of Sm154 i n  t h o  EiNL r e s e a r c h  r e a c t o r .  A second 
source,  activated a t  t h e  MTR, w c s  broken d u r i w  t r a n s f e r  f o r  shipment. 
source  wcs used by p lac ing  i t  i n  a s h u t t e r  designed f o r  usc with similar T d 7 0  
s o u r c e s  which w:.s kindly  l e n t  t o  DML by t h e  Army Medical Bquipment Devclopncnt 
Lcborc.tory, P o r t  T o t t e n ,  N e w  Yorlc. 
r e l a t i v e  t o  t h a t  r e q u i r e d  i n  cn o p e r u t i o m l  device ,  t h e  exposure times have 
necessrmily bcen very lon& (hours  t o  days) ,  and i t  hGs n o t  becn f e c s i b l e  t o  use  
h m m  bcings QS s u b j e c t s .  Radiographs of  m c t c l l i c  o b j e c t s ,  i s o l a t e d  bones, ond 
c l e e  of lamb, however, i n d i c a t e  t h c t  a s a t i s f c c t o r y  degree  of c o n t r c s t  cad good 
r e s o l u t i o n  ccn be  o b t d n e  w i t h  Bu155. As has been thc  cwe w i t h  Tu1170 sources ,  
t h c  quc. l i ty  of t h e  rad ioercphs  i s  i n f e r i o r  t o  t h a t  o b t c l n a b l e  wi th  a Good x-ray 
machine, bu t  is s a t i s f c c t o r y  f o r  p r o j e c t e d  f i e l d  uses. 

The 4-mC 

Beccusc of thc low a c t i v i t y  of  t h e  sourcc 

(See c o n t i n u a t i o n  s h e e t )  
--- .- -1 
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D r o j e c t  T i t l e :  Instrumenat ion Development (Continued) 
3, 14, 15. S t a t u s  os o f  A p r i l  1958 and f u t u r e  progrms: (cont inued)  

I n v e s t i g a t i o n  of t h e  s e p a r a t i o n  of h 1 5 5  from Sm has cont inued.  The usc of  
cLtion cxchcnge columns appears  t o  be u n s c t i s f a c t o r y ,  b u t  other column netriods 
.re beink tried. 

. S, Robertson 

It. I s o t o p e s  Used i n  Tracer  S t u d i e s  ( 6  120,63 10,6320) 

The use of s e v e r a l  i s o t o p e s  i s  being developed by members of t h e  s t c f f  
, e q u i r i n g  i n s t r u m e n t a t i o n  f o r  t h e  s p e c i a l  problems c.s they mise, md by pro- 
d d i n g  c o n s u l t a t i o n  serv ice ,  

P r o j e c t s  i n  hematology hc.ve becn begun on t h e  c.pplication of C058 as w e l l  cs 
:060, alonG w i t h  Pe59 md CrS1-labeled compounds, s e p a r a t e l y  and i n  combination, 
‘he i s o t o p e s  bins2, Mn54, cnd 
l i a y n o s t i c  ~d t h e r a p c u t i c  i n t e r e s t .  A t t c n p t s  u c  s t i l l  being made t o  develop 
:hc Ca47 i s o t o p e ,  bccausc of i t s  g r e a t  p o t e n t i a l  valuc i n  a wide v c x i e t y  of  
:cscarch f i e l d s ;  r e a c t o r  product ion from enr iched  Ca46 cmd c y c l o t r o n  c c t i v a t i o n  
From Ca44 are p o s d b l c  cpproxhes .  Mg2* had been used f o r  many s t u d i e s ,  but  
Lhe s p e c i f i c  a c t i v i t y  cvclilnble, e i t h e r  from recrctor or c y c l o t r o n  product ion 
iethods, p rcc ludes  v c l i d  r e s u l t s  i n  v ivo ,  since thc c a r r i e r  burden of magnesium 
ts sti l l  so Greed thc.t i n t e r f e r i n g  Fharnacologic  e f f e c t s  are produced. 

3. B. S t i c k l e y  and J. S. Robertson 

cont inue  t o  bc used i n  research s t u d i e s  of  

REPOSITOR 

COLLECTION 

BOX NO 

FOLOEA 
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PROk'OSAZ. AND BULHORIZBTION 
FOR RESEARCH OR DEVELOPMENT 

Not 
6320 

NYO- 14 9 

Reports  
Progress:  Q u a r t e r l y  k S p e c i a l  

_ -  

4 0 0 2  I I d  

.3, 14, 15. S t a t u s  M of A p r i l  1958 and f u t u r e  programs: 

a. Neutron Ccpture  Therapy of Glioblostoma 
E f f e c t s ,  S e l e c t i v e  K i n e t i c s  cnd Instrumentchion Developent . )  

The r.lmost u n i v e r s a l  occurrence o f  a s e v e r e  s k i n  l e s i o n  i n  t h e  p c t i c n t s  com- 

(6310) (See also under Rrdin t ion  

x i s i n g  t rectment  S e r i e s  2 h i g h l i c h t e d  t h e  n e c e s s i t y  f o r  o change i n  procedurc t o  
ivcrcome t h i s  problem. The c l t e r n c t i v e  chosen wus i n t r a - a r t c r i i . 1  a d m i n i s t r c t i o n  of 
the boron so lu t ion .  
;me s i d e  as t h e  tumor.  I t  wc.s neccsscry t o  e s t c b l i e h  a procedure w i t h  minimum 
trc.umc cnd maximum c e r t a i n t y  of plocemcnt. Placement o f  the i n f u s i o n  was determine 
)y t h c  i n j e c t i o n  of f l u o r e s c e i n  i n t o  t h e  v e s s e l  fol lowed by f c d a l  excmination wi th  
UI u l t r a  v i o l e t  lamp. 2hen t h e  i n f u s i o n  w a s  l i m i t e d  t o  t h e  intcrnc.1 c n r o t i d  crtery 
the f l u o r e s c e i n  could  be  d e t e c t e d  only over  t h e  i n v e r t  can thus  of the eye urd 
superior  t o  i t  in c s p o t  ubout t h e  size o f  one h d f  d o l l a r .  Vreious f i x c t i v e  pro- 
:edures were tried. The f i n a l  procedure i s  cn o p e m t i v e  approoch t o  expose t h e  
Artery, i n s e r t i o n  o f  a p l a s t i c  ccnnula ,  f i x a t i o n  by s u t u r e ,  t es t  w i t h  f l u o r e s c e i n ,  
simple p u l l  o u t  removal nnd hcmorrhage c o n t r o l  by pressure.  
infusion pump was used. 

I t  w:.s t o  be i n j e c t e d  i n t o  t h e  i n t e r n a l  c a r o t i d  n r t e r y  on t h e  

The remotely c o n t r o l l e  

H. J .  Bagnal l ,  A. J. Bertinchomps, A .  W. C h r i s t i e  
(See c o n t i n u a t i o n  shcet)  
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c r o j e c t  T i t l e :  blcthodology (cont inued)  -----. 
113, 1 4 ,  15. S t a t u s  as of Apr i l  1958 m d  f u t u r e  prol;rans: (cont inued)  

b. Ncutron Capture  T n e r q y  Procedure i n  Cont ro l  of T r m s p l m t a b l e  Mouse Tuners 
(6120) (Sea also under Rndiat ion Bffcc ts ,  S c l c c t i v e  ICinet ics ,  I n s t r u n c n t c -  
t i o n  Dcvclopicnt)  

S t r n d n r d i z a t i o n  of procedure of t r a n s p l n n t e t i o n  o f  t h e  i n v n s i v c  tunor  used 
cxpcrinicntcl ly  is ncndctory f o r  s t c t i s t i c n l  ana lys i s .  
c o n s i s t e n t l y  y i e l d s  t s k c s  i n  92-95 p c r  c c n t  of a l l  hos ts .  L e v i c t i o n  f r o n  t h i s  
h e r v c s t  cm bc c t t r i b u t e d  t o  e f f e c t s  of a l t e r a t i o n s  i n  procedure o r  t r c n t n c n t .  
I n j c c t i o n  rJroccdurcs f o r  t'nc POUSC have a l s o  bcen s t a n d a r d i z e d  ns well as cxposure 
proccdurcs. The a n n l y t i c n l  uethod f o r  t i s s u e  boron de termina t ion  has likcwisc becn 
f u r t h e r  i iod i f icd  u n t i l  n w  i t  cppears  t o  have rcnched n s n t i s f s c t o r y  s t c t u s  for t h c  
proccdurc uscd cnd tac r c s u l t s  necessary.  As n r c s u l t  i t  is  now p o s s i b l c  to undcr- 
t a k e  c v c l u n t i o n  s t u d i c s  w i t h  confidcncc. Scverr.1 ycnrs  cx2cr icncc  verc r e g u i r c d  t c  
rcnch  d h i s  po in t .  

Thc procedure cs noli uscd 

Othcr  a s p c t s  of tm study r d l l  bc s tnndard izcd  i n  l i k e  lilwcr. 

I Le E .  Parr, T. Konikovslci 

C. Ncutron Cnpturc  Thercpe  EffActiveness and T i s s u e  E f f c c t s  of- ThcrrJal Neutror 
w o s u r c s  (6120, 6310) 
:(_inetics) - 

(scc c l s o  undcr Radia t ion  B f f c c t s  c n 6  Selective 

To p c m i t  s tudy  of e f f e c t s  i n  brc.in.9 of t h c r n c l  neut ron  exposure t:>e s p c c i n e n s  
t o  bc s t u d i e d  n u s t  bc u n c h u c c d  i f  ->ossiblc  fron t h c i r  o r i g i n a l  stctc. 
n a t u r c  of brlrin t i s s u e  i n t c r 3 o s c s  problcns of hnndl inz md e l i n i n e t c s  c e r t a i n  type: 
of s t u d y  such os location of compounds of boron. 
.perrdts s t u d i c s  enconjessin;  s p a t i a l  rc l? . t ionships .  
2 o t  c n t  i z l l  y r cwcrding appr oach. 

Thc f l u i d  

3nly  a ivilole brr.in technique 
This is  c vcry unusual b u t  

?roccdurcs  hnvc been workcd out  f o r  r m o v a l  of whole b r n i n  s p c h i e n t s  fol lowcd 

Further 
by s u i t n b l e  f i x a t i o n  t h e n  inbeddinz i n  c e l l o i d i n  for  s c c t i o n i n c .  
s t a i n i n g  ptoccdures  i s  b e i n s  dcvclo?ed. 
c o n t i n u i n c  r c f i n c n c n t s  i n  procedure v r i l l  bc  sought. 

1. v c r i c t y  of 
S p c c i f i c  s ta ins  are bcinf; sought. 

S. \I. L i p p i n c o t t ,  L. B. Fcrr, 3. Zahlc,  (P. I. Yr.lcovlcv, 8. dcF. Hebstcr)  

d. Orp,cno-boron T o x i c i t y  i n  Idice (6310) 

The d c t c m i n c t i o n  af  s o l u b i l i t i c s  f o r  a nunbcr of orgnnonctr.llic cmipounds, 
includinp;  or;;mic boron, i s  i n  proercss .  
i n v c s t i p t i o n  i n  nice, 

Thzsc s t u d i c s  w i l l  bc fOllOVJed by t o x i c i .  

1 I 0. D. Zastcrday 

C. Boron t o x i c i t y  i n  Clice (6310) I 
i 

S t u d i c s  erc being cont inued i n  which t h e  t o x i c i t y  of v z r i o u s  conplcxing ngcnts 
of tlic cnrbohydrcte  zroup i s  undcr i n v e s t i g a t i o n .  
r e c n t s  chosen f o r  c x m i n c t i o n  hcve becn scrccncd. 
t o  p r o b i t  nnr-lyses nnd r e l a t i v c  gotcncy cvc luc t ion .  

A?,?roxinntcly'onc h c l f  of t h e  
Tiic data n r e  being subjec ted  

0. D. Bastcrday I 1 f .  C l i n i c n l  S t u d i e s  of Labclcd P r o t e i n  F r a c t i o n s  (6310) 

C l i n i c a l  s t u d i e s  of l n b e l c d  3 r o t c i n  f r n c t i o n s  are being c n r r i c d  out  on n o m a 1  
i n d i v i i u c l s ,  p r t i c n t s  wi th  n i s c e l l m e o u s  d i s c a s c s ,  and p a t i c n t s  w i t h  v a r i o u s  t y p e s  
of c:.rcinma, cs n 2 o s s i b l c  Cdq;nostic aid i n  detecting e a r l y  canccr. 

S. !,I. L i p p i n c o t t ,  I'I. L, :?uzhcs, 1-4. Wolins, 2nd C. T. 0. Pone 

e .  T i s s u e  C u l t u r e  (6120) 

S tuZics  on t h e  d y n m i c s  of c e l l  p r o l i f c r c t '  
l z b c l c d  t;igniGinc, have bcen i n i t i c t c d .  To 
of h c m t o l o c i c a l  cells  hns h e n  i n i t i c t h s ,  
T. vr.lucble r c s c a r c h  t o o l  bu t  is  of eid i n  c 
cs t ! C l l .  

i 
V. 2. Bond m d  B. P. Cronlcite BOX No 

F O L O ~ R  L--.---- (See Cont inuc t ion  Slicct) 
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c o j e c t  T i t l e :  Methodology (Continucd) 
3, 1 4 ,  15. S t c t u s  as of A p r i l  1958 cnd f u t u r e  p r o g r i m :  (Continucd) I 

11. 

C y t i d i n c  cnd dcoxycyt idinc have bccn lebcled with t r i t i u m  by the smc proccdurc 

l r e p a r n t i o n  of H3-Cytidinc 2nd Dcoxycytidinc (6120) 

kic.:. ixs 2rovcd eucccssfu l  f o r  thyriidinc, and i n n t e r i n l s  !icvc been obt.-.incd viith 
; : x c i f i c  n c t i v i t i c s  of s e v e r a l  liundrcd nC/nM. 
r.tcri?As f o r  lnbc l in l :  n u c l c i c  nc ids  are undcr V J ~ Y  i n  t h e  BrooZhxrcn Nt.tionn1 
.:.borntory I b l i c n l  i jcger tnent  nnc! Biology Dcpartncnt M d  n t  Colunbin University. 

S t u d i e s  on t h e  u t i l i t y  of tlicsc 

VI. L. XuChcs nnd J. H. Tcylor  

i. 

Ar::ininc !ies been l n b c l c d  i n  the zlplia p o s i t i o n  v i r :  r c c c n i z a t i o n  of its a c e t y l  
1crivr;tivc i n  tlie prcscncc of t r i t i u n  oxidc me. excess  n c c t i c  nnliydride (procedure 
)f Dcri,nnnn). 
:onsidernbly l i i ~ h c r  e c t i v i t y  should be e n s i l y  a t t a i n a b l e  i f  ncccsscry.  "IIC prcscn  
i n t c r i a l  cppears quitc  s n t i s f c c t o r y  f o r  cutorc&ioCrap!iic s tudy  of p - o t e i n  f o r n z t i o !  
in l i v i n g  tissues. 

P r c p z r n t i o n  of DL-Arp;ininc Labcled wi th  Tritiur.1 (6120) 

S 3 c c i f i c  a c t i v i t y  of tiic order  of 1 n C / q  vias c n s i l y  obtained,  cnd 

D. Sgecain rrnd L L .  Iluglies 

j. B f f c c t  of Incorpora ted  Tri t iun-Labeled l l iyn id inc  U2on GJ?x<LLf- Cul turcd 
iiuncn T i s s u c  C c l l s  (6120) 

S tuCics  on t h c  c f f c c t s  of t r i t iun  i n c o r p o r t t i o n  i n t o  t5c nuclcus  of l i m n  
tissuc cclls (HcLn) IEVC bccn continucb. 
)y t r i t r l u n  oxide can bc d u 2 l i c c t c d  by t r i t i z t c d  t h y n i d i n c  i n  c o n c e n t r a t i o n s  i n  
tirc ncdiun  of tlic ordcr  of 1/1000th of T 0. 
t i o n  i s  due t o  toxic c o n t m i n c n t  (or  c o n f d n z n t s )  o r  t o  n o n r d i o c c t i v c  thynid inc  
ins been c l i n i n n t e d .  At tcqi ts  n r c  under wry t o  d e t e c t  tlic c f f c c t s  of t h e  incorp- 
x n t e d  r a d i o c c t i v i t y  upon inGiviGucl cclls by cutoradioera$.ic nctliods. 

Results show t h a t  i n h i b i t i o n  of erowtli 

Thc p o s s i b i l i t y  t h n t  gro:.ith i n h i b i -  

R. B. P c i n t e r  and R. Pi. Drew 

IC. % d i c t i o n  2 f f c c t s  on h t i b o d i c s  (6120) 

:'!ark is bein;, cxtcndcd on s t d y  of t h c  e f f e c t s  of c m t i n u o u s  (chronic)  exposur 
to  Co60 z m c  r c d i n t i o n  on m t i b c d y  proc!uction and s u s c c 2 t i b i l i t y  t o  rnnpi iylact ic  
Si lOCk i n  n i c c ,  
c?.tcs of 1 cnd 4 rep p r  !ir. d c p r c s s  t:ic secondcry tct?.nus m t i t o x i n  response. 
Zontinuous cxposurc t o  ermm rct2it.tion e r c z t l y  cnlmnccd t:ic s u s c e p t i b i l i t y  of 
c c t i v c l y  ,7nd p r s s i v c l y  s c n s i t i z c d  d c c  t o  cnaphyloc t ic  shock. 
?.cute doscs of gcznz r a d i a t i o n  nrc kin;.; congcrcd t o  nccunulr-tcd discs sf cl i ronic  
r d i c t i o n  w i t h  r c spx t  t o  t h c i r  d c 2 r c s s a t  a c t i o n  on nnt ibcdy p r d u c t i o n .  
of sccoadnry r n t i z c n i c  s t i u u l u s  i n  r e l z t i o n  t o  t h e  r.bovc r c d i z t i o n  c o n d i t i o n s  is 
also bcing cmsidcrcc!. 

Prc l i t i incry  f i n i i n g s  i n d i c c t c  t h n t  cont inuous  cxposurcs 2t  dose  

Acutc aul frnction:. 

T!?e t i n  

R. D. Stoncr  

1. NonoRrm f o r  tlic C a l c u l c t i o n  of T o t a l  Bctc nnd Gonmo DOSC Actc (6120) 

A nonogrcn hcs  bcen devclo-icd by ~ I C C ~ I S  of x k i d i  cb.1 
t i s n s  c m  bc nrulc of t!ic dosc rJ te  f o r  c l l  t!ic biolosi  
p r w i d c d  t:int zn c s t i a n t c  is ?.vailc.blc of t h e  
orf;cn f o r  ri!rfc!i t h i s  vz luc  is sou:ht. 

A. J. B c r t i n c h m p i  

GI. EcnorrlicEc Control-?,r.diztion " f f c c t s  %.%ict s t b m  

;:iz:i l c v c l s  of r. $iys io l~ : ; icn l ly  n c t i v c  suF&?%R, s c r o t o n i n ,  crc found i n  b l c  
p l n t c l c t s  m d  > a r t s  of t k  r ; c s t r o i n t c s t i n c l  tract. Scro tonin  l c v c l s  of t i s s u e s  an 
7 l r . t c l c t s  w i l l  bc nccsured c o l o r i u c t r i c a l l y  f r c n  t i s s u c s  of n o r n a l  ?nnC ir r r .d ia tcd  
nninl l ls  rnd p l z t c l c t  p r c g c r c t i o n s  t o  csscss fur t i ic r  thc r o l c  cf t k i s  subs tsncc  i n  
r & d i z t i o n  i n j u r y  cnd t h c  c f f c c t i v c n e s s  of p l r r t c l c t  y c p n r a t i m s  i n  controllin!: 
r ? d i c t i o n  hcnorr lxcc.  

Urinc l c v c l s  of 5-!iydroxyinColc.lcetic ec id ,  tiic c x c r c t c d  n c t z b o l i t c  of scro ton  
u i l l  bc ciccsurcd i n  n o m a l s ,  l c u k c a i c s ,  md otlicr blood d y s c r c s i a s .  

---- (SPC Con-) 
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P r o j e c t  T i t l e :  Methodology (Continued) 

13, 14, 15. S t a t u s  a8 of  A p r i l  1958 nnd f u t u r e  progrnms: (cont inued)  

m. Hemorrhqe Control--Radiation E f f e c t s  on P l a t e l e t s  (6320) (cont inued)  

I n  nddi t ion ,  the comparative e f f e c t i v e n e s s  of f r e s h  m d  l y o p k i l i z e d  p l a t e l e t s  
in the  c o n t r o l  of r a d i a t i o n  bleeding w i l l  be eva lua ted ,  

V. P. Bond, R. A. Conard, B. P. Cronkite ,  J. R. R u b i d  m d  D. K. Sorensen 

n. Determinct ion of Vascular  Volume i n  Normal nnd Neoplas t ic  T i s s u e  by Use 
of S u i t a b l e  Radioact ive I s o t o p e s  as Labels  of Vascular  Components (6120) 

Chromium, phosphorus, and t r i t i u m  are at present  being used as l a b e l s .  Pre- 
l iminary s t u d i e s  a r e  necessary t o  e s t a b l i s h  c o n d i t i o n s  whereby either reproducib le  
Jlood volumes or an estimate of d e v i a t i o n  from t h e  mean can be o b t d n e d ;  and t o  
je te rmine  t h e  i n f l u e n c e  of t h e  s a c r i f i c i a l  nethod amlthe handl ing of  t h e  specimen 
m t h e  r e s u l t s .  

H. J. Bacnal l  

0. Frocedures  f o r  Study of  Metabolism of Cl4-1abeled Amino Acids 
by T r i c h i n e l l a  S p i r a l i s  Larvae (6120) 

P r e l i m i n a r y  i n  v i t r o  e q e r i m e n t s  have been conducted t o  determine optimum 
procedures  f o r  s tudying  p r o t e i n ,  l i p i d  and carbohydrate  turnover  by T r i c h i n e l l a  
s p i r a l i s  larvae.  Encysted muscle larvae were l a b e l e d  by i n t r a c a b d o d n a l  injec- 
t i o n  of i n f e c t e d  mice w i t h  g l y ~ i n e - 2 - d ~  and tryptophan-2-d4. I t  wns previous ly  
shown t h r t  T r i c h i n e l l a  muscle l a r v a e  i n c o r p o r a t e d  C14 when t h e  h o s t  w a s  fed  a d i e t  
c o n t a i n i n g  these Cl4-lnbeled amino acids .  2 v i t r o  turnover  s t u d i e s  were donc on 
t h e  l a r v a e  i s o l a t e d  from the i n f e c t e d  host. T m 4 - l n b e l e d  l a r v n c  were incubated  
i n  a Krebs-Ringer-mouse serum medium, the l a r v a l  samples were o b t d n e d  p e r i o d i c a l l )  
t o  d e t e r n i n e  turnover  rates. 
when c u l t u r e d  i n  v i t r o  in t h e  presence of C14-labeled nmino ac ids .  This procedure 
is  a l s o  being used t o  lobe1  i s o l a t e d  muscle l a r v a e  and fo l low subsequent  tu rnover  
of p r o t e i n  l i p i d s  and carbohydrate .  
s t u d i e d  f o r  s e p a r a t i n g  t h e  v a r i o u s  conponents of l c u v a l  material. 

I s o l a t e d  T r i c h i n e l l a  l o r v n e  a l s o  i n c o r p o r a t e  C14 

S e v e r a l  f r n c t i o n a t i o n  procedures  are being 

L. V. Hanlces and R. D. Stoner  

p. Development of A n a l y t i c a l  Methods f o r  Glyco-pro te ins  and Observa t ions  
on T h e i r  Occurrence (6120) 

Mucoproteins cue c.n important  y e t  neglec ted  biochemical  c o n s t i t u e n t  of many 
mammalian tissues. 
behnvior  i n  h e a l t h  t a d  d i s e n s c  h a s  been only  very s k e t c h i l y  out l ined .  The p r e s e n t  
s t u d y  i s  i n  p a r t  an endeavor t o  c h a r a c t e r i z e  t h e s e  compounds i n  a biochemical  
mix ture  thc.t t h e i r  i d e n t i f i c a t i o n  may be f m i l i t a t e d .  

Methods ate l a c k i n g  f o r  n n a l y s i s  of these  conpounds and t h e i r  

The s t r u c t u r e  of orosomucoid, t h e  alpha-1 w i d  g lycopro te in  of human plasma 
h w  been f u r t h e r  invest igc. ted w i t h  t h e  p e r i o d i c  t c i d  r e n c t i o n  ond an enzyme ob- 
t a i n e d  from c l o s t r i d i u m  p e r f r i n g e n s  which s p l i t s  o f f  s ialic acid. The d a t a  cnnble  
one t o  restrict  t h e  number of p o s s i b l e  carbohydrate  s t r u c t u r e s  and p o i n t  t o  speci-  
f i c  l inkages.  
r e s i n  ond w i t h  the  T i s e l i u s  apparatus .  
c o n t a i n s  gctlcctosaminc cnd glucosamine whi le  t h e  huncn R 
t a i n s  only  glucosamine. P u r t h e r  s t u d i e s  a r e  planned wi 
on t h e  pro te in .  

A bovine a l p h a  g l y c o p r o t e i n  h a s  been i n v e s t i g a t e d  w i t h  an exchange 
I t  cppears  t h a t  t h e  bovine g l y c o p r o t e i n  

B. A. Fopenoe cad M. Newnan 

q. The S p e c i f i c i t y  of Collajien (6120) B O X N ~  

Continuing s t u d i e s  on t h e  mechanism of fonpeLi$&m of h v d r v  
a c i d  which can be used t o  c h a r a c t e r i z e  co l logen ,  have been p o i n t e d  t o  e l u c i d a t i o n  
of  t h e  mechanism by which l y s i n e  i s  hydroxylated i n  t h e  fc rmat ion  of col lagen.  
I t  has  now been shown t h a t  i n  ra t s  the  hydroxylysine i s  formed by t h e  c d d i t i o n  of 
an oxyeen atom t o  l y s i n e  i n  t h e  body ond t h n t  there i s  no other q u a n t i t a t i v e l y  
s i g n i f i c a n t  source  of hydroxylysine i n  col lagen.  
s e l f  i s  not  i n c o r p o r a t e d  i n t o  the col lagen .  
Data suggest t h a t  p r e s e n t  c o l l a g e n  nay be two or  more p r o t e i n  spcc ies .  
lcn w i l l  bc f u r t h e r  s t u d i e d  wi th  l a b e l l e d  s t r u c t u r e s  t o  determine t h i s  p o i n t  more 
spec i f  icall7. 

Evcn d i e t a r y  hydroxylysine it- 
Lysine labclled w i t h  C14 ww uscd. 

T h i s  prob- 

D. D. VM Slyke, P. M. Sincx 
(Scc c o n t i n u a t i o n  s h e e t )  
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P r o j e c t  .. ---- T i t l e :  Methodology ______- (Continued) -- 
13, 14, 15. S t a t u s  as of A p r i l  1958 and f u t u r e  programs: (cont inued)  

r. P r o t e i n  Determinat ion by Light  S c a t t e r i n g  Methods (6120) 

The use bf l i g h t  s c a t t e r i n g  t o  c h a r a c t e r i z e  a p r o t e i n  is a method g i v i n g  
promise of h igh  s e n s i t i v i t y  t o  s m a l l  changes. 
f u l n e s s  i n  observing r a d i a t i o n  e f f e c t s .  C e r t a i n  p a r t s  of  t he  procedure need 
jevelopment and v a r i o u s  n a t i v e  p r o t e i n s  must be s a t i s f a c t o r i l y  c h a r a c t e r i z e d  
before  the  s i g n i f i c a n c e  of d i f f e r e n c e s  can be determined, 
two ur inary  mucoproteins were s t u d i e d  and hemocyanin from squid. 
of t he  procedure became e v i d e n t  i n  comparison s t u d i e s  w i t h  t h e  u l t r a c e n t r i f u g e .  
Pur ther  development of t h e  method is planned. 

I t  may prove t o  be of g r e a t  use- 

During the  p a s t  per iod  
The p s e f u l n e s s  

El. MDxfield 

s. Mechanism of Transfer  across Body Membranes (6120) 

The mechanism by which subs tances  &re t r a n s f e r r e d  a c r o s s  membrnnes i s  of t h e  
g r e a t e s t  importance i n  any study of k i n e t i c s  md s p e c i f i c i t y .  Various .. . 
membranes m u s t  be used as t c s t  substonces and d i f f e r e n t  approaches t e s t e d  f o r  
product ivc r e s u l t s .  
involves-a s p e c i a l  mtcf:mism n o t  y c t  known. 
by using sugnrs  o f T u i o u s  conf igura t ions .  
devefopcd, i t  becomes of momcnt to study t h c  a c t u a l  mannnalinn system. 
an i s o l a t e d  brain-lung p r e p a r a t i o n  seems d e s i r c b l e .  An e f f e c t i v e  per fus ion  pump 
had t o  be adapted cnd i n  particular a procedure is needed f o r  s e p m a t i o n  of 
p e r f u s a t e  from mechanism t o  o b v i a t e  c l o t  formation cnd r r d i o a c t i v e  contaminat ion 
of t h e  pump. F u r t h e r  development w i l l  i n c l u d e  i n c r e a s e d  speed of p r e p a r c t i o n ,  
synchroniza t ion  of p e r f u s i o n  w i t h  t i s s u e  denonds, development of s u i t c b l c  pcr- 
f u s a t e ,  a d a p t a t i o n  of e lec t roencephalographic  recording s e l e c t i o n  of a n e s t h e t i c  
a c i d  nnd sundry mechcnicnl imprwemcnts. 

Thc t r a n s f e r  of s u g a r s  from t h e  vasculnr  bed t o  t h e  b r a i n  
S p e c i f i c  mechanisms a re  being t e s t e d  

Once s a t i s f a c t o r y  hypotheses a r e  
For this 

P. G. LeFevre and G. F. McGinniss 

t. h d u c t i c i n  of n Stcite of b c e p t i v i t y  t o  Foreign P r o t e i n  (6320) 

The problem of t i s s u e  t r a n s p l a n t a t i o n  depends upon developaent  of a meuns 
whereby reLCtion t o  p r o t e i n  of t i s s u e  not  hcnologous can be supptessed or  
minimized t o  l i idts compotible w i t h  normal f u n c t i o n  of hos t  and f o r e i g n  t i s s u e s .  
Nice were s t u d i e d  t o  detcrmine t h e  e f f e c t  of nconnta l  exposure t o  a f o r e i g n  
p r o t e i n  on behavior  at  u lcter age. 
A t  s i x  months of age t h e s e  t r e a t e d  mice when presumably s e n s i t i z e d  to  t h e  p r o t e i n  
by r o u t i n e  i n j e c t i o n  and then cha l lenged  showed 13  per  cent  f a t a l i t i e s  os com- 
pc.red wi th  75 per c e n t  f o r  the c o n t r o l s .  Fur ther  i n v e s t i g a t i o n  i s  plcnned i n  
ordcr  t o  c h a r c c t e r i z e  b e t t e r  t h i s  modif ied immunological response 
determine whether or not  this phenomenon is i d e n t i c a l  with t h a t  descr ibed  f o r  
acquired t o l e r a n c e  t o  tissue t r a n s p l a n t a t i o n .  

C r y s t a l l i n e  bovine serm albumin was used. 

and t o  

G. T e r r e s  

BOX NO 

FOLDER 
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1. P r o j e c t  T i t l e :  
S p e c i a l  P r o j e c t s  

PROEOSM. AND A~HORIZATION 
FOR RBSBLRCH OR DBVBLOPMEm 

2. Date: 
May, 1958 

3. Budget A c t i v i t y  4. Budget I tem 5 .  Contrnc tor ' s  

E n t e r p r i s e s  approved by the Medical Department though n o t  n e c e s s a r i l y  
n t e g r a t e d  i n  i t s  endeovor t o  the sane degree a s  undertakings i n  s u b s t a n t i v e  
n v e s t i g a t i o n s  and - a p p l i e d  research  and developmcnt a r e  repor ted  i n  this category.  

6.  Method nnd Time of Reporting 

.3, 14,  15. S t a t u s  as o f  A p r i l  1958 and Puture  Progran. 

S t u d i e s  on the 'Marsha l lese  People Bxposed t o  F a l l o u t  Radia t ion  

The annual  e x p e d i t i o n  t o  the  Marshal l  I s l a n d s  for t h e  medical  e x a n i n a t i o n  of 
:he 82 Marshal lese  people  exposed t o  s i g n i f i c a n t  f a l l o u t  r a d i a t i o n  in 1954 was 
: a r r i e d  o u t  i n  March , 1957, t h ree  y e a r s  a f t e r  exposure.  The f i n d i n g s  of t h i s  
iurvey w i l l  be publ i shed  i n  a j o i n t  BIJL-Naval Medical Research I n s t i t u t e  repor t .  
' r epara t ions  have been completed f o r  a four-year survey  i n  the S p r i n g  of 1958. 
i ennto logica l  and o t h e r  examinations a r e  contemplated f o r  t h i s  survey ,  which w i l l  
)c made a t  Rongelap, where these  people now l ive .  
ma lyzc r  w i l l  bc s e t  up aboard a Navy IST f o r  the purpose of c a r r y i n g  out g m a  
ipectrographic  ana lyses  on the  exposed and unexposed people  on Rongelap. These w i l l  
E c o r r e l a t e d  w i t h  u r i n a r y  e x c r e t i o n  r a t e s  of i so topes .  
; t a t e s  Navy i s  a s s i s t i n g  the  Atomic Energy C m i s s i o n ,  Brookhaven Nat ional  Loborator 
lad agencies of the  Department of Defense i n  t h i s  survey. 
lnd io t ion  E f f c c t s ,  General .  

t. A .  Conard, 8. Cannon, Col. A. Lovvrey, J. E. R a l l ,  Lt. Col, S. Bach, L, Meyer 
ino E. Car te r .  

I n  a d d i t i o n ,  a whole-body g a m a  

As i n  t he  p a s t ,  the United 

Costs  a r e  inc luded  i n  
See t a b l e ,  Detern ina t ion  of Radia t ion  E f f e c t s .  

.- --_.___- 

>. C i v i l  E f f e c t s  T e s t i n g  Program (See P r o j e c t  S h e e t  f o r  6600) 

Re Dorts 

Depth dose neasurements i n  humans ized  phantoms were o b t a i n e d  a t  one n u c l e a r  
k t o n a t i o n  a t  the Nevada proving ground. These g a m a  and neutron picusurcnents nrc 
iow being confirmed and extended. This  work was a J o i n t  
dcdica l  Research Xns t i tu te .  No a c t i v i t y  is  budgeted f o r  

V. 3. Bond, E. P. C r m k i t e ,  B. E. S t i c k l e y .  

3. Educat ional  Conferenccs BOX No 

A s t a t e d  e d u c a t i o n a l  e f f o r t  of the DepartmntFQg%- 

Them conferences w i l l  i n  Bencral  be f o r  
one s p e c i a l  conference cach year i n  conjunct ion  w i t h  the  Divis ion of  Biology and 
Medicine of the Atomic Energy Cormission. 
educa tors  t o  c x m i n c  w i t h  a c t i v e  i n v e s t i g a t o r s  s p e c i f i c  r e s p o n s i b i l i t i e s  i n  the  
f i e l d  of a t o n i c  medicine. The e x a c t  format of thc  conferencc w i l l  be a l t e r e d  i n  
cach case  t o  n e e t  the s p e c i f i c  needs of the  &roup concerncd. 

I n  February,  1958, such n conference was h e l d  t o  which were i n v i t e d  a l l  of t hc  
Chairmen of t h e  U n i v e r s i t y  Departments of Pathology f n  a l l  of the a c c r e d i t e d  
n c d i c a l  schools  of  t h e  United S t a t e s  and Canoda. Ovcr 85% of the  i n v i t e c s  a t t e n d e d  
The conference was adjudged most successfu l .  
the  Hospi ta l  P r a c t i c e  i n  the  F i e l d  of Nuclear Bnergy. 

(See c o n t i n u a t i o n  s h e e t )  

Its t i t l e  was the  R e s p o n s i b i l i t y  of 

- ----_-- - 
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8. Working Locotion: 9. Cont rac t  No: 
Upton, New York AX-30-ZGBN-16 1 

.O. Persons i n  Charger 
Drs. L. E. P a r r ,  R. A. Conard, V. P. Bond, 
E.?. Cronlt i te ,  S.W. L i p p i n c o t t ,  R.A. Love. --- 

11. S t a r t i n g  Dater 

Continuing. 



P r o j e c t  T i t l e :  S p e c i a l  P r o j e c t s  (Continued) .-- _- 
13, 14, 15. S t a t u s  as of  A p r i l  195C and Puture  Program. 

:. Educat i o n a l  Conferences (Continued) 

I t  has been assumed t h a t  AEC will f i n a n c e  s e p a r a t e l y  any f u t u r e  conferences.  
Phereforc ,  no c o s t  c s t h t e s  have been inc luded  i n  FY 1959 and 1960 budget 
requests .  

d. Occupat ional  Medicine C l i n i c  

The l a r g e s t  Laboratory-supported a c t i v i t y  o f  the  Medical Departnent is the  

The work 
Occupational M e d i c h e  Cl in ic .  
wholc the  necessary  i n d u s t r i a l  n e d i c o l  s e r v i c e s  f o r  proper  operat ion.  
o f  the  c l i n i c  hns r i s e n  s t e a d i l y  with each year  of t h e  Laboratory's  o p e r a t i o n  and 
the  ultimata r i e e  of tha o p e r a t i o n  cnnnot y e t  be determined. Within two y e a r s  
n d d i t i o n a l  p r o f e s s i o n a l  and t e c h n i c a l  personnel  w i l l  be required.  
number of v i s i t s  t o  t he  o c c u p a t i o n a l ' n e d i c i n c  c l i n i c  during F i s c a l  1956 WY 
9,711, and d u r i n g  P i s c a l  1957'was 10,691. 
e x m i n a t i o n s  incrensed  fron 1,595 t o  1,780. 
nnd A d n i n i s t r a t i v e  c o s t s  of thc Laboratory and a r e  d i s t r i b u t e d  aa I n d i r e c t  Expense 

This  o r g a n i z a t i o n  provides  t o  t h e  Laboratory as a 

The t o t a l  

S i n d l a r l y ,  the t o t a l  number of x-ray 
Costs  a r e  included i n  the  General  
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PROFOSAL. AND AVTHORIZATION 
FOR RESBARCH OR DEVELOFMENT 

. P r o j e c t  T i t l e :  
C i v i l  E f f e c t s  Tes t  Program 

(Nevada Studies )  

NY 0- 14 9 
2. Date: 

May, 1958 

.-. 

I. Budget A c t i v i t y  4. Budget I tem 
NO: 6600 No: 

4 0 0 2  1 2 5  

5. C o n t r a c t o r ' s  b o  Method and Time of Reporting 
Progress:  Q u a r t e r l y  0 S p c i a l  

Reports  
No : 

Brookhaven N a t i o n a l  Laboratory -- 

I 

Upton, New York AT-30-2-GEN-lt 

Brookhnven hns undertaken spot  nssignments  f o r  t h e  C i v i l  E f f e c t s  
Test Program as npproprintc .  
S e r i e s  by members of t h e  hiedicnl Department. T h e i r  work is r e p o r t e d  a s  p a r t  
of the Medical Department program (see S p e c i n l  P r o j e c t s ,  page no. 6000-30 1. 

Work wns c a r r i e d  out  d u r i n g  the 1957 Nevada T e s t  

No cont inuing  budget r e q u e s t  h n s  been submit ted s i n c e  t h e  worlr i s  
of R spot  assignment type  and w i l l  develop i n  r e l a t i o n s h i p  t o  a test  progrnm. 

). Persons in Charget B. P. Cronkite ,  
V. P. Bond, B. E. S t i c k l e y  

box No. 

FOLDER 
L- 
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11. S t a r t i n g  Date: 


