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The over -a l l  scope of t he  medical program w i l l  not change tnrough any budget 
however, i n  any given ycer t h e  emphasis w i l l  be i n  those  p o r t i o n s  of the  pro- 

f o r  which unusual c a p a b i l i t i e s  e x i s t  i n  t h e  s t a f f  a t  t h a t  t ime or f o r  which 
Since t h e  work i s  p a r t  of t he  Depart- i o s t  promising l e a d s  have been devcloped. 

ment's cont inuine  program, break-throughs w i l l  be exp lo i t ed  when warranted wi th  
imncina t ion  and de termina t ion .  
t o  the  a t t e n t i o n  of c o l l a b o r a t o r s  or o t h e r s  for f u r t h e r  devclopmcnt clsewhcre. 

I n  other in s t ances ,  t h e  knowlcdgc w i l l  bc brought 

S p e c i f i c a l l y ,  t he  program conta ins  seve ra l  component p a r t s  which r e l n t c  the  
Ccncral s ta tement  as e iven  above t o  t h e  seve ra l  f i e l d s  of mcdicine. The cont inuinf  
i n t c n s i v e  cxp lo rc t ion  of p a r t i c l e  r a d i a t i o n  of sho r t  rongc ha8 brousht  ou t  t he  
nccess i ty  f o r  f u r t h e r  dos ime t r i c  and in s t rumen ta l  developments. I n  t h c  app l i cn t io r  
of i t  t he rapeu t i c  procedure such as neutron capture  therapy ,  i t  beccmes important t: 
knou t h e  e f f e c t  of a s i n n l e  f i s s i o n  event on a s i n g l e  ce l l  so t h a t  t h e  p r o b a b i l i t y  
of b i o l o c i c a l  e f f e c t  can be es t imated  by a scmmation of knowledre of t h e  p robcb i l i i  
of t h c  cnpture  r e a c t i o n  occurr ine  toge the r  w i th  t h e  probable ntomic d i s t r i b u t i o n  ol 
t he  boron i n  t h e  t i s s u e  of interest. Thus, i t  bccomcs impor tan t  t o  know dose 
e f f e c t s  i n  terms no t  of t i s s u e  volumes but o 
c l o s e l y  in te rmine led ,  and f o r  t he  l a r g e r  pa r  
i d e n t i c a l  biochemical reac t ions .  Hence, f r o  
be pl-ced upon d i f  f e r i n g  p a r t i c l e  bombnrdmcn 
b o r o n 4 0  neutron cap tu re  ri i th slow neut rons ,  
bardmcnt i t s e l f .  . .  . 
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-- -- Pro jec t  T i t l e t  Medical Research - Summery (continued) .--_ ~ -__-..- ..--- .- 
I 

To e l u c i d a t e  e f f e c t s ,  an in t imc te  knovrledgc must be obtained of c e l l ,  
1r tissue, and of c n t i r e  mammalian metabolism s o  t h a t  not only i s  t h e  spec i f i?2n '  j 
er?ction known nnd i d e n t i f i a b l e ,  but i t s  r e l a t i o n  and i n t e r r e l a t i o n s h i p  t o  a whole I 

lost of o the r  r c a c t i o n s  is c l e a r l y  known. l lhi le  t h i s  is  nccessary t o  LLSSCSS effects;  
lther knowledgc, t occ the r  with a p r e c i s e  statement of t h e  laws governine passage I 

.cross c e l l  membrancs, m u s t  be sou&t out  and e s t a b l i s h e d  t h a t  s p e c i f i c  i so topes  
~y bc plr?ced i n  s p e c i f i c  s i t u a t i o n s  t h a t  s p e c i f i c  e f f e c t s  may be observed. To t h e  I 
c n e r a  a rea  of knowlcdcc concerned wi th  such t a r &  placemcnt , we have oppl icd  the 
ern "selective kine t ics . "  i 

i 

I I t  i s  c l e a r  t h a t  ca -xc i ty  t o  > lace  and f i x  an atom on a s p e c i f i c  c e l l u l a r  
: a r ee t  without d ive r s ion ,  wandcrine, or  delay impl i c s  a concise  knowledge which i n  
:hc rcvcrse  could be employed t o  refiiove an atom from a c e l l ,  organ or t i s s u e  
! f f e c t i v c l y  and exped i t ious ly  and VJithOUt engendering harm t o  t h e  body as a whole 
ir i t s  c o n s t i t u e n t  p a r t s .  ldhllc much work will be concerned wi th  s p e c i f i c  body , 
: on$ t i tuen t s  added under experimental  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- I 
' u l ,  extrcmcly accu ra t e ,  and r ap id  a n a l y t i c a l  methods are necessnry. ' I n  p a r t  they I 
r i l l  be pioneered through the  f u r t h e r  adn,)tation of machines, deviccs ,  and products I 
)f nuc lear  2hys ics  t o  t h e  s o l u t i o n  of s p c c i f i c  b i o l o g i c a l ,  n n e l y t i c a l  problcns.  
?hc exploration and development of a c t i v a t i o n  a n a l y s i s  is an example of t h i s  cff0rt . l  

i 

i When e v l o r a t i o n s  d e r i v i n e  f r o n  t h i s  program of subs t an t ive  i n v e s t i s a t i o n s  
; ive c l c e r  prcmisc of use fu l  a p p l i c a t i o n  t o  therapy o r  d i q n o s i s  of a s p e c i f i c  
l iscase s t a t e  under cond i t ions  crhich wi th  some development could be met i n  ilIl 
idvanccd medical center, tile s p e c i f i c  adapt ive  n'meuvers or p r a c t i c s l  r e s u l t s  
ibtaincd wi th  a e ivcn  procedure and r e s u l t i n g  mod i f i ca t ions  a r e  repor ted  e i t h e r  as 
m e f f o r t  d i r e c t e d  tormrd c l i n i c z l  con t ro l  of cancer o r  as an e f f o r t  d i r e c t e d  
:oviard e f f e c t i v e  c o n t r o l  of o the r  cliscase s t a t e s .  

For convenience i n  chzrc ine  r e sea rch  endeavor t o  s p e c i f i c  budget a l lo tmen t s ,  
thc var ious  p r o j e c t s  inc luded  iil t h i s  proLran a r c  d iv idcd  i n t o  two l n q e  groups end 
mc sni..llcr croup d c s i p a t c d  as I. 
c c s e z c h c s  undertaken t o  prove or d i sprove  s p c c i f i c  s c i e n t i f i c  hypothcses o r  t o  
idd s y s t e m t i c a l l y  t o  t h e  sun of medical knowlcd,nc; 11. 
)evelopncnt, wherein s p c c i f i c  products ,  coripounds, dev ices ,  p o c c d u r e s ,  o r  naneuver: 
1rc u t i l i z e d  t o  inprove prcscnt  groccdures r e l c - t i ng  s y c i f i c a l l y  t o  d ingnos is  or 
t rcn tnent  of J r e c o p i z c d  d i s c a s c  e n t i t y ;  ~d 111. 
i n t e r p r i s e s  q p r o v e d  by thc  Depcrtment cnd operated BS part of its ?ro[;rzn though 
not necessa r i ly  i n t c g r a t c d  i n  i t s  endeavor t o  t h e  sane degree. 
I n v c s t i p t i o n  i s  with in  budget a c t i v i t y  6120; Applied Research and Devclopment, i n  
6310 O r  6320. Spec ia l  p r o j e c t s  arc covered by s p e c i a l  funds and a r c  s o  ind ica t ed  
or a rc  a p a r t  of genera l  oqcrntin;: ex:xnse i n  which case  funds de r ive  f r o n  t h e  
research g r o j c c t s .  

Subs tan t ive  I n v e s t i c a t i o n ,  t h a t  is, those  

Applicd Xeseatch 

Spec ia l  P r o j c c t s ,  vkich are 

' Subs tan t ive  

For convenicnce i n  p r c s e n t r t i o n ,  the va r ious  endeavors included i n  this pro- 
Radia t ion  E f f c c t s ,  t h a t  is ,  s t u d i e s  con- 

B. 
grm a r c  d iv ided  i n t o  f i v c  groups. 
ccrncd with thc mcchanisn, cx tcn t  o r  p red ic t ion  of r c d i n t i o n  c f f c c t s  i n  man; 
Se lec t ive  Kine t ics ,  t h a t  is, studies on metabolic p7,tlitrnys whicii n2.y most advan- 
tngcously bc used t o  p e r n i t  placcnent of i so topcs  on s p c c i f i c  c c l l  t z r c e t s  or  
t s r g c t  s t r u c t u r e s  wi th in  c e l l s ,  or 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 so topes  a l ready  f ixed  i n  s p c c i f i c  c e l l s ;  C. 
that is, improvement of deviccs  and machines f o r  s p e c i f i c  medico1 uses such as 
dcvclo?ncnt of a ncdicnl  r eac to r  or s j x c i f i c  cmponcnts  of a ncd icn l  u n i t  i n  a 
genera l  r e sea rch  r c o c t o r ,  co inc ident  c i r c u i t r y  f o r  p a t i e n t  use, ctc.;  D. Hetliod- w,. t h a t  is, t hc  cs tnbl i shrmnt  of methods o r  s tandard  p r q a r a t i o n s  t o  bc used 
m rict.icds or procedures f o r  u l t ima te  npp l i ca t ion  i n  a study of r a d i a t i o n  c f f e c t e  
Or s c l e c t i v c  k i n e t i c s  and the ncccssnry s t u d i e s  of n d i scnse  condi t ion  t o  p c r n i t  
of i t s  use fu l  c l r s s i f i c a t i o n  i n  such a program. 

p.. 

1nstrur;lcntntion Development, 
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COLLECT10 

BOX NO 

FOLDER 

(Scc Cont inua t ion  Shee t )  

P q C  6000-2 OFFICIAL USE ONLY 
FOij i 7 7 5  



o j e c t  T i t l e :  Mcdical Research - Summary (c 
I- 

D i s t r i b u t i o n  of e f f o r t  i n  t hc  deprutmcnt cad i t s  co 
J?C f z t i v i t i e s  is provided i n  the  following t:bMPOSIToR 

% D i s t r i b u t i o n  of Dcpcrtn<iCt.L%% 

Thc f i f t h  :roup, under t h c  he rd ine  of "@&. PtojccJ&," g i v e s  de t2Als  of 
: c r t d n  sc l f -contc incd  P r o j c c t s  c z r r i c d ' o u t  by the  D c p r t r x n t ,  such  as t h e  OpCri- 
Lion of CJI occupat iona l  ncdic inc  c l i n i c ,  cducc t ionnl  confs rcnccs ,  and t2.c con- 
t inuing riicdicol study of tile lnarnlicll Ie lnndors .  
s i c n i f i c a n t  i n  t h e i r  o m  rizh-t, they d e r i v c  from s t a f f  compctcnce g d n c d  by 
3rooX?aven ex:xricncc r a t h c r  than  b c s i c e l l y  p rov id inc  thot c:cpcrienco f o r  tae 
s c i e n t i s t s  conccrncd. 
Lncludcd i n  tlic e c n e r a l  and x i m i n i s t r c t i v c  c o s t s  of tile Lcboratory CWL arc dis- 
t r i bu ted  cs Inctirect  W c n s c .  
i s  t:ie Marsha l lesc  s t u d i e s  arc included i n  tiic c o s t s  of Radia t ion  E f f e c t s  wi th  thc 
ncjor c::?cnsc bcing borne by AEC Ac t iv i ty  6120. 

While vcry  im,:ortant and 

Cos ts  f o r  o p t c t i n ; ;  the occupat ionnl  tiicdical c l i n i c  ilre 

On t hc  o the r  hmcl ,  costs f o r  such Sncc ic l  P r o j e c t s  

I n  1952 t h c  d e f i n i t i v e  p l an  f o r  tile u l t i n c t e  s t c f f i n e  of the Medical Dcpart- 
ncnt vas 2rescntcd  and n:i:Jroved i n  :xincii>lc.  S ince  t h a t  time n M i t i o n s  t o  the 
s t n f f  have been mdc t o  f u l f i l l r i c n t  of t h a t  )lan. '  I n  1952 there viere f o u r  
scieKtists on the Senior  S t r f f .  
t o  15 and d u r i n g  F i sco 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 19 ,  
ct cnd of f i s c c l  year 1957, i t  \Jcs 34, ?.ne by t h e  end of f i s c e l  year  1958, i t  is 
ex-xc ted  t o  bc 39. 
poss ib l c  that  t h e  : > o t c n t i s l i t i c s  of t,ic new n c d i c c l  ccn tc r  nay be promptly 
r cn l i r cd .  The &ditionc?l f a c i l i t i e s  y o v i d e d  by t h e  new t u i l d i n g  l e n e  s i g n i f i c a n t  
cnc tey  t o  t!:e p rov i s ions  of tcc;mical assistmcc nnd cqui -ncnt  r equ i r cd  t o  na in-  
t c i n  t h c  moncntum achieved i n  t k e  resecrch  program. R e e l i s t i c  estimetes of cnpita 
cr:uipmcnt zrc cons t an t ly  rcvicvicd so th2.t i t cms  cons idered  n o s t  u s e f u l  in thc pro- 
gram crc a v a i l a b l e  cs t h e  r c se r r c i i  requi res .  

By Junc 30, 1957, t h e  Senior S t a f f  hxl i nc reescd  

Thc i n c r c t s c  i n  s t a f f  t o  f i n a l  s i z e  should bc cs rc?id as 

Tie p e r t i c i p a t i o n  i n  viork at Btoolchcvcn by s c i e n t i s t s  f r o n  u n i v e r s i t i e s  2nd 
teacii inc h o s p i t a l s  cont inues  as e. n o s t  jronisity es?ect of t!ie Brookhcvcn p r o e r m  
i n  ncdic inc .  
of t b c  i n  t h e  c o l l r b o r a t i v c  p o p - n m .  
inc luded  50 rescnrch  c o l l n b r n t o r s  and zucsts.  TLis y o e r n n  will be worc c f f e c t i v ,  
w i t h  t k c  new bu i ld in2  s i n c e  morc s c i e n t i s t s  C M  bc nccormodntcd f o r  l onge r  pcriods 
of tinc. 
as r c z u l a r  s t e f f  nicnbers end 06 r c sea rck  co1laborc.tors i n d i c c t c s  s t r o n @ l y  t h a t  the 
Brookiicven p roLrm is f i l l i n g  n necd of u n i v e r s i t i e s  and teaciiing h o s p i t a l s  bo th  
f o r  f u l l y  q u c l i f i e d  i n d i v i d u d s  and f o r  o?por tun i t i c s  f o r  rcscarch c i ~ c r i e n c e  i n  
t i i c  f l c l d  of ztoriic uedicinc.  

I n  1952 e leven  medical s c i e n t i s t s  p a r t i c i p a t e d  f o r  vary ine  lene t i l s  
By tdarcli of f i s c a l  1958 this >ro_rrrm 

The i n c r e z s i n e  r equcs t s  f o r  eppointnent t o  t h i s  medicr.1 department bo th  

The iricGiccl D e p r t n c n t  hcs nov! dcvcloped i t s  p o y m  i n  ou t l ine .  
1959 t h r c  should l o g i c r l l y  bc r?n inc rccsc  i n  i n t e n s i t y  of work on most of tlic 
b r s i c  divisions of i n v c s t i r c t i o n  pa r t i cu l? . r ly  thc fo l lo idng:  1) lleutron ccp tu re  
t k c r c y  tnci :?DE s t u d i e s  3f .xcvy ? c r t i c l c z d  2) t kc  study of k i n c t i c s  of d i s t r i b u -  
tLon of netcls a5 ?ionccrcd by tiorlc i n  Mn ; 3) tlic n2p l i ca t ion  of mzthcmctics t o  
dcscr:->tion 3f !cinetics of i i s t r i b u t i o n  f o r  f u r t h e r  development of t r n c e r  tiicory 
v r i t . 1  i t s  rucnifold ir.ulcr7ietc z- j> l icn t ions  suc.1 as ca:mcity t o  eltcr f ixab ion  or t o  
rcmovc fixcd i so to>cs ;  4) t::c usc fu incss  of sl:ort-livcd isoto;cs i n  cmccr t h e r a w ;  
5 )  t h e  e f f e c t s  of rrsdiction as n ccrc ino-cnic  mnd riutazcnic ?.rent w i th  d e v c l o p c n l  
of b c t t e r  rictliods of dc t c rn in in -  whole-body burdens rnd t!:eFr r c l c t i o n  t o  f a l l o u t ;  
6 )  t;:c c f f c c t s  of r a d i a t i o n  on Iicciatopoictic t i s s u e  rnd methods f o r  provention or 
x m l i o r a t i o n ;  7)  i n t c n s i v c  s tudy  of s p e c i f i c  rdctrbolic r c z c t i o n s  bo th  f o r  glecemcnl 
of r x i i o c c t i v c  i so topes  cnd f o r  unde r s tmding  and c o n t r o l  of mcc;ianisms involved 
the re in ;  8) tile e f f e c t s  of r r d i n t i o n  on production of r n t i b o d i e s  nnd a l l e r g i e s .  

During 

by Brew of Bf fo r t  Md by ARC A c t i v i t i e s  
8 3 X  

70 rnIL 
-4 t o  ' a e E h m y - -  Dept 

T o t a l  - 6120 6310 6320 - 
A. Radia t ion  B f f e c t s  25 10 7 42 
D. S c l c c t i v e  Kine t i c s  22 9 7 30 
C. Ins t rumcntn t ion  Developnent 3 1 1 5 
D. Methodology 

Tot a1 
15 

100 
- 2 4 

5 9  24 17 
. -  I_ 

9 
_. 
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' r o j e c t  T i t l e :  Medical Research - Sumary (continued) ____--- - 
I 

TGs l ist  could bc extcndcd u s e f u l l y ,  but i t  nay be pore d c s i r z b l e  t o  
s u n c r i z c  t h c  e f f o r t  t o  two n c 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 
i n p l i c c t i o n  of r i ldict ion exposure; 2) t he  e f f e c t  of developnent of r e a c t o r s  On 
ned icz l  conccpts of t h e i r  use a d  haznrds. "lie p lmned  inc rense  i n  staff year  by 
year t o  a t o t a l  of 48 scientists is t o  augment and i n t e n s i f y  t i le e f f s r t  i n  t:?eSe 
c rccs  2nd t o  f i l l  i n  t h e  in2or t cn t  sc-cnts of the s t a t e d  prozrun. Thc inportr.ncc 
Of tI!C f i r s t  is c u r r e n t l y  excn;>lificd by t h c  ? re sen t  controvcrsy on t h e  e f f e c t s  Of 
f c l l o u t .  
intensity d e t c 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  v ~ i l l  enable  t h e  increased  
s t a f f  p roduct ivc ly  t3 work on t k s e  :]roblens. The impor tmce  of t h e  p r o b l m  
rep;rrding r e z c t o r s  is pointed up by t h e  nunber of r c a c t o r s  b u i l t ,  bu i ld inc  o r  
plznncd f o r  t he  Unitcd S t c t c s  r.nci t!ic rsorld. Smc a d d i t i o n a l  i n s t r u n c n t c t i o n  
cnG opc rc t ing  personnel aga in  could ixof i tc?bly bu i ld  on t h e  p rc scn t  solid founda- 
t ion.  
s n n l l  i n  t e r n s  of cx,>cnciiturcs mc!cinz tlicsc s t u d i c s  of importance. 

One or two s u i t n b l c  w!iolc-body ccun te r s ,  a mul t ip le - foc i  c:irono- 

Tlic cos t  i nc rcncn t  vkilc s ignif icc .nt  i n  t c m s  of p c s c n t  budget is vcry 

Medical Department 
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PROPOSAL AND AUTHORIZATION 
FOR RESEARCH OR DEVEMPMENT 
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~ 

The Determination of Radia t ion  a f f e c t s  May, 1958 I 
2, Dater 

of Medical S ign i f i cance  

I -  
~ 

3. Budget A c t i v i t y  
Nor 6120 6310, 

6320 

As noted i n  t h e  summary, the Department's endeavors are d iv ided  i n t o  s e v e r a l  
:oups. 
, t h i n  these  groups, t h e  c o n t r i b u t i o n  t o  t h e  s e v e r a l  AEC A c t i v i t i e s ,  m d  a more 
! t a i l e d  d i s t r i b u t i o n  w i t h i n  the groupi 

The following t a b l e s  r e f l e c t  the  d i s t r i b u t i o n  of t h e  Department's e f f o r t s  

- 
% D i s t r i b u t i o n  of Department Ac t iv i ty  

by Areas of E f f o r t  and by ABC A c t i v i t i e s  

'k BNL 
-4 t o  AEC Activity-- Dept. 
6120 6310 6320 T o t a l  - 

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  Kine t i c s  22 9 7 38 
C. Ins t rumenta t ion  Develooment 3 1 1 5 

4. Budget Item 5. Contrac tor ' s  6. Method and Time of Reporting 
P rogres s t  Quar t e r ly  k Spec ia l  

ReDortr 
Not No I 

15 9 
T o t a l  59 24 17 100 

- 2 - 4 - D. Methodology _. 

7. Contrac tor :  Associated U n i v e r s i t i e s ,  Inc. 8. Working Location: 
Brookhaven Nat iona l  Laboratory Upton, New Yotk 

% D i s t r i b u t i o n  of Radicltion i l f f e c t s  
by Spec i f i c  P i e l d s  of E f f o r t  and by LEC A c t i v i t i e s  

% BNL 
---% t o  AEC Activity-- Dept. 

Tot a1 

25.0 - 10.0 - 7 00 

- 6120 - 6310 - 6320 - 
42.0 - - A. Radia t ion  E f f e c t s  

5 0 . a  General ( Inc l .  Marshall)  11.6 2.4 7 00 21.0 
37.5 Therapeut ic  use of 10.1 6 e0 - 16.1 

.5 Therapeutic c o n t r o l  of - 0.2 002 

dose - 0.4 - 0.4 
5.0 Carcinogenic 1.3 0.7 - 2.0 

1.0 Val idc t ion  a f  t o l e rnncc  

9. Cont rac t  Not 
m-30-2-GW-16 

6.0 Longevity, immunc and 
gene t i c  mec hanisms - 

100.0% 

. Persons i n  Charge: Drs. Pa r r ,  Bond, 
Robertson, Cotz ias ,  S t i c k l e y ,  Cronki te ,  
Hughes, D a h 1  

BOX h0 

FOLOEQ 

11, S t a r t i n g  Date: 
Continuing 
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P r o j e c t  T i t l e :  Rndiotion Effec ts ,  Genera l  ---.- 

3, 14, 15. S t a t u s  as of April 1958 and f u t u r e  pro6rnms: 

a. Genera l  Radia t ion  E f f e c t s  and RBB of Capture Par t ic le  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 e d i a t i o n  e f f e c t s ,  t h e  similarities and d i f f e r e n c e s  between 
articulate and e lec t romagnct ic  r a d i a t i o n  must be e s t ab l i shed .  
art icular importance i n  t h e  cva lua t ion  of neut ron  c a p t u r e  therapy. 
t u d i e s  a r e  be ing  t a r r i e d  ou t  over a long per iod  o f  time t o  explore  the r e l a t i o n  
f p a r t i c l e  energy, change end s i z e  of c e l l u l a r  e f f e c t s .  
t u d i e s  arc pre fe r r ed  bu t  s p e c i a l i z e d  laborn tory  s i t u a t i o n s  w i l l  be u t i l i z e d  
hcn they Live promise o f  more unders tandable  r c su l t s .  

Th i s  i s  of 
Consequently, 

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

The gcne ra 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 1ectromatTetic 
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 ) .  
owever, because of t h c  d i s c r e t e  na tu re  of p a r t i c l e  and ce l l ,  when t h e  e f f e c t 8  
,re l imi t ed  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 
tpproaches must be used wi th  a r e a l i z a t i o n  t h a t  one may g i v e  q u i t e  a d i f f e r e n t  
esponse than another  wi thout  c o n f l i c t .  

As p a r t  of this problem, s t u d i e s  were made of RBB i n  s e v e r a l  experiments 
iepara te ly  done using sp lcen  thymus weight loss, using testis  weight l o s s ,  using 
ia thologicn l  e f f e c t s  on swine sk in ,  us ing  carc inogenes is ,  using rate of recovery 
If mice from heavy p a r t i c l e  r n d i a t i o n  and us ing  m o r t a l i t y  as a common measure. 
'he REU f o r  r e c o i l  p a r t i c l e s  from BIO, Lithium-6, and Uranium-235 were estimated 
in one or more of t h e  above bases. Under t h e  c o n d i t i o n s  of obse rva t ion  the  RBB 
)f t h e  a lpha  and lithium-7 p a r t i c l e s  from boron-10 cap tu re  r e a c t i o n  appronch 0 

ralue o f  2.0. The ca rc inogenes i s  s t u d i e s  were te rmina ted  because of a severe  
l i te 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. Considerat 
t ions  brought t o  t h e  f o r e  by these s t u d i e s  are g i v e n  c a r e f u l  a t t e n t i o n ,  particular' 
ly i n  r e l a t i o n  t o  neut ron  cap tu re  ihcrapy. 

1. P. Bond, 0. D. Hasterday, B, B. St i ck ley ,  B. P. Cronki te ,  S. W. UppfncOt t  
- 

b. Genera l  Radia t ion  E f f e c t s  of Accelerator Generated P a r t i c l e s  

(See a l s o  under Ins t rumenta t ion  Developnent) ( 6 120) 

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  gene ra t ion  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 dev ice  of g r e a t  u se fu lness  
i n  determining 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 suc .  
p a r t  g e t t i n g  under way and i n  p a r t  have been under way by c o l l a b o r a t o r s  d u r i w  the 
past year. 

These s t u d i e s  are now i n  

I t  has  been demonstruted t h a t  c l e m  lnndnar lesi 
c e r e b r a l  c o r t e x  of t h e  r a b b i t  which i s  a shar  1 1 
absorbers  of s u i t a b l e  th ickness ,  i t  is p0ss i&~f6  
l e v e l  of t h c  cor tex .  S t u d i e s  on dosc a f f e c t s  are 

L. I. Malis, L. Kruger, cnd J. E. Rose 
BOX No 

During t h e  coming year i t  i s  planned t o  &QQ 
V a n  d e  Graaf f  gene ra to r  t o  produce f a s t  neut rons  t o  expose mice and compare e f f e c t :  
wi th  a s tandard  gamma o r  X-ray souice. A g a s  t a r g e t  w i l l  permit op t imal  flux. 
Device development i s  necessary. 

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

E. S t u d i e s  on the  Tox ic i ty  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  doses  of i o n i z i n g  rod in t ion  i s  
as soc ia t ed  with 3- t o  5-day dca ths  i n  most animals. The syndrcme is cha roc tc r i zed  
by extrcme t o x i c i t y  which seems g r e a t e r  thnn would be accounted f o r  on t h e  b n 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 resen t  s t u d i e s  were undertaken 
t o  determine whether any t o x i c  q e n t  ( o r  q c n t s )  which m i E h t  c o n t r i b u t e  to  the 
syndrome is presen t  i n  t h e  i r r o d i a t e d  i n t e s t i n e .  

Blmy exper imenta l  approaches have been t r i e d  wi th ,  f o r  t h e  most p a r t ,  nega t ive  
results. Barly t o x i c i t y  of mucosnl s c rap ings  from u n i r r c d i a t e d  mice when i n j e c t e d  

(See con t inua t ion  s h e e t )  
n i l l t l  
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r o j e c t  - T i t l e i  Radiation Ef fec t s ,  General (Continued) 
13, 14, 15. S t a t u s  as of b r i 1  1958 and f u t u r e  programsi (continued) 

. n t m p e r i t o n e o l l y  was found t o  be due l a r g e l y  t o  seps is .  
enous  i n j e c t i o n s  (very small amounts) i s  thought 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 a r e  beinpr rnede t o  determine t o x i c i t y  by a more normal rou te  Of 
Lnjection such as d i r e c t l y  into t h e  i n t e s t i n e s  of i r r n d i n t e d  mice. S t u d i e s  are 
rnder way on t h e  in f luence  of M i n c r e a s e  i n  body l e v e l s  of potassium and sodium 
:by a d d i t i o n  of t h e  elements t o  the  dr inking  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 attempt is clso being made t o  p r o t e c t  i r rnd iGted  
nice from the  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 
: e l l s  i n t o  t h e  small i n t e s t i n e  i n  t h e  hope of producing seeding. 

1. A. Conard ond H. Quas t l e r  

a o x ~ o  _c_C 

FOLDER 

- 
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.eject T i t l e t  Radiation E f f e c t s ,  Therapeut ic  Use of 

3, 14, 15. S t a t u s  as of Apr i l  1958 and f u t u r e  ProgrMlsZ 

a. P c r t i c l e  Radia t ion  Generated by Neutron Capture 

(1) Neutron Capture Therapy of Glioblastoma M u l t i f o m e  (6310) 

(See a l s o  Methodology, S e l e c t i v e  Kine t i c s ,  and Ins t rumenta t ion  
Development 1 

The a p p l i c a t i o n  of thermal neut ron  copture  r e a c t i o n s  t o  therapy of m a l i g n m t  
m o r s  remains very a t t r a c t i v e .  
o r  trials. 
lust bc t r i e d  t o  determine which is  most e f f i cac ious .  

B o r o n 4 0  ns a c a p t u r e  element appenrs s o t i s f o c t o r y  
The procedure i s  a t i l l  complicated,  and va r ious  a l t e r n a t i v e  mMeWef6 

During the p a s t  year,  i n t r o - 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  lateral  
. n t e r n a l  c a r o t i d  artery w a s  t r i e d .  
iefhod. 
LS t h e  v e h i c l e  f o r  t h e  f i r s t  t h e  i n  pa t i en t s .  
md i n f u s i o n  of pentabora te  was cont inuous  dur ing  n ine  of the t e n  &Utes. 
:emotely c o n t r o l l e d  in fus ion  pump w a s  used t o  in t roduce  t h e  pentabora te  Solution. 
:his mtineuver success fu l ly  e l imina ted  the s k i n  l e s i o n s  prev ious ly  so troublesome. 
' en t a t ive  r e s u l t s  on s u r v i v a l  su&ges t  t he  procedure i s  a t  least  as e f f e c t i v e  QS 
:he prompt i n j e c t i o n  procedure. Complete pa tho log ica l  s t u d i e s  w i l l  b e  done, and 
m t i l  t h e s e  axe completed, d e f i n i t i v e  conclus ions  cannot be made. 
r i l l  con t inue  dur ing  t h e  coming year t o  o b t a i n  R comparative test of t h e  Medical 
Lsenrch  Reactor. 

Ten p a t i e n t s  wete treated by t h i s  a l t e r n a t i v e  
Sodium pentabora te ,  a new Brookhuven-developed b o r a t e  compound, w a s  used 

Exposure time was t e n  minutes, 

T h i s  procedure 

a. E. F m r ,  H. J. nagnal l ,  0. D. Basterday, E. 3. S t i c k l e  ;. Y. Lipp inco t t ,  H. J. Webster, P. I. Yakovlev, w. 14 

(2) 

I '  
- (See 0180 Methodology and S e l e c t i v e  Kine t i c s )  

BOX No 
Dxtensive h i s t o l o g i c a l  s t u d i e s  cue r equ i r ed  i n  t h e  exp lo ra t ion  of this new 

t he rapeu t i c  modulity f o r  no t  only must t h e  e f f i c a c y W @ W p  
es t ab l i shed ,  bu t  t h e  harmlessness of t h c  procedure i n  relption t o  cll 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 unequivocally danonstrated.  
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  
k i s t o l o g i c c l  documentation. Extens ive  methodology developnent is simultaneously 
required.  
may be encountcred i n  c e n t r a l  nervous systcm S t r u c t u r e s  of so c a l l e d  normal man 
cad the  e 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  brcdn as wel l  as f o r  
comparison of t h e  e f f e c t s  of o t h e r  thercrpeutic procedures which me used. 

Ehysio- 

Por f u l l  e v a l u a t i o n  i t  is n e c e s s u y  t o  know bo th  the a l t e r a t i o n s  which 

During t h e  p a s t  year t h e r e  have been scc 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 .  These are being examined independently ond then  c o n j o i n t l y  by 
neurocnatomists,  pC.thOlOgiSt8, und experimenters t o  determine what e f f e c t s ,  i f  
my, CNI be a t f r i b u t c d  t o  t h e  neut ron  cap tu re  procedure. Approximately one year 
i s  requ i r ed  f o r  f u l l  p repnxat ion  o f  a sericlly cu t  specimen. Only pre l iminary  
data are now ava i l ab le  which are encouraging i n  sugges t ing  a high  s p e c i f i c i t y  
f o r  t h e  procedure and on e f f e c t i v e  one when neut ron  exposure was hiEh. 
s t u d i e s  on t h e  nc.tura1 h i s t o r y  of t h e  d i s e a s e  and thc e f f e c t s  of procedure m o d i -  
f i c a t i o n s  w i l l  be continued. 

Fur ther  

S. W. Lipp inco t t ,  W. Kahle, L. B. F n r r ,  H. J. Bognall, P. 1. YaLovlev, 
H. de P. Webster, W. Haymcker 

(3)  Neutron Copture Therapy Frocedurcs i n  Con t ro l  of T u n s  (6120) 

(See also S e l e c t i v e  Kine t i c s ,  ldethodology, Ins t rumenta t ion  
Dcvelopnent) 

A tumor induced by u s  throuch the  use of methyl cholan threne  i n  t h e  b r a i n  
of t h e  mouse i s  t ronsp lnn tab le  cnd i s  h ich ly  invasivc.  
been used as a tes t  tumor i n  t h e  study of maneuvers f o r  neutron cnp tu rc  therapy 
knd the  eva lua t ion  of c e r t a i n  concepts  i n  this the rapeu t i c  procedure. 

Por seven yec r s  it has 

During t h e  pas t  year  t h i s  t r ansp lan tab le  tumor has  been used both as an 
i n t r a c e r e b r a l  t r a n s p l a n t  and as an intra-muscular t r ansp lan t .  E f fec t iveness  of 

(See con t inua t ion  sheet) 
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P r o j e c t  -- T i t l e :  Radiation E f f e c t s ,  Therapeut ic  Use of (Continued) - 
13, 14, 15. S t a t u s  as of April 1958 end f u t u r e  progrema: 

neutron exposure has been explored wi th  v a r i a t i o n s  i n  1) t i m e  of exposure a f t e r  
boron i n j e c t i o n ,  2) t o t a l  neutron exposure, 3) t o t a l  dose of boron. Th i s  i s  i n  
an attempt t o  determine t h e  punmete r s  which may be expected t o  be requi red  f o r  
success fu l  conclusion of p a t i e n t  therapy. 

During the pas t  year f o r  t h e  first 

(continued) 

irne ex t r ao rd ina ry  success  h a s  begun t o  
appear. With D neutron exposure of 10 neutrons and a boron dose of 100 m g ~  
per kilogram, e f f e c t i v e  e l imina t ion  of the tumor ccn be achieved i n  over ha l f  of 
t h e  animals. 
sodium t e t r a b o r a t e  (borax). 
b i l i t y  of achieving c o n t r o l  with n smnl le r  boron dose and of t h e  s m @  order  ob 
presen t ly  being given t o  pa t i en t s .  These s t u d i e s  w i l l  be cont inued  during the  
coming year. 

12 

Sodium pentaborate appears  more e f f e c t i v e  thnn previously used 
Latea t  time eva lua t ion  s t u d i e s  ruegest t h a t  poasi- 

I 
L. E. Parr, 0. D. Basterday, A. J. Bagnall 

I b. P a r t i c l e  Radiation from Radioactive Xsotopes 

(1) Metastatic Cancer Cont ro l  i n  Liver  wi th  Manganese-56 (6120, 6310) 

Two f ind ings  huve d i c t a t e d  the  u t i l i z a t i o n  of radiomanganeses i n  two 
d i f f e r e n t  d i seases .  

1. Radiomanganese can be i n j e c t e d  i n t r a p o r t a l l y  i n t o  Mimals, cnd t h i s  r e s u l t :  
i n  P prolonged l o c a t i o n  of t he i so tope  i n  the  l i ve r .  This maneuver permits t h e  
nvoidnnce of injury t o  other t i s s u e s  which h i t h e r t o  has c o n s t i t u t e d  n 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  malignnncy w i t h  rodiomnnganese. 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 a r t i t i o n  of radiomanganese between cancers  and normal 
l i v e r  i n  order  t o  see whether more s e l e c t i v e  i n j e c t i o n  of tumor can  be achieved. 
During these  experiments,  it was found t h c t  t h e  i s o t o p e s  of z inc might be as 
useful-as those of manganese i n  t h e  p a l l i a t i o n  of l i v e r  tumor. 

2. It  has been observed t h a t  drugs  which b e n e f i t  p a t i e n t s  w i th  Parlrinsonwa 
d i sense  a r e  potent c h e l a t i n g  agents  f o r  manganese. 
t h e  test  tube cnd i n  t he  l i v i n g  animal. I n  the  l a t t e r ,  n marled r e d i s t r i b u t i o n  
of manganese t a g s  is  seen  following admin i s t r a t ion  of anti-Parkinsoninn compounds. 
These f ind ings  lead t o  a study of nangnnese metabolism i n  t r e a t e d  and unt rea ted  
Pnrkinsonian pa t i en t s .  
turbnnce of managnese metabolism does indeed e x i s t  i n  t h e  Parkinson s t c t e  and t o  
c o r r e l a t e  t h i s  w i t h  t he  finding: of t h e  change s e l e c t i v e  k i n e t i c s  encountered i n  
t h e  t rea tment  of t he  disectse. 

This c h e l a t i o n  occurs  both i n  

I t  is proposed t o  i n v e s t i g a t e  whether a primary dis- 

BOX N o  

FOLDER 
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r o j e c t  - T i t l e :  Radia t ion  Bf fec t s ,  Carcinogenic 

13, 14, 15. S t a tus  0s of A p r i l  1958 and f u t u r e  programst 1 
a. Cancerogenic Action of Graded Doses of Whole-Body I r r a d i a t i o n  (6120) I 
The major tumor tha t  has been induced by whole-body i r r a d i a t i o n  i n  t h e  

Lethal m d  s u b l e t h a l  range is a mammary tumor t h a t  v a r i e s  i n  appearmce  from 
fibroadenoma t o  an adenocarcinoma wi th  a few fibrosarcomcta.  The one-year 
incidence of mommary tumors i s  dose dependent nnd e x t r a p o l a t e s  back t o  approxi- 
nctely zero  dose. 
the presence of a func t ioning  ovary, bu t  t h e  l a t t e r  need not  be i r t a d i c t e d .  

The mechanism o f  induct ion  appears t o  be i n d i r e c t  wad requ i re s  

The t u m o r s  are i n  p a r t  t r ansp lan tab le ,  Both autonomous and hormone- 
5ependent tumors ex i s t .  The rap id ly  growing autonomous tumor is c l e a r l y  a 
Larcinoma. Some tumors a re  metas tas iz ing  upon t r ansp lan ta t ion .  

I t  may be poss ib l e  i n  t h e  near f u t u r e  t o  provide both autonomous and homone- 
dependent mammary twnors f o r  cancer chemotherapy t e s t i n g  progrems. 

Y. P. Bond, R. A. Conard, E. P. Cronkite,  J. Purth, S. W. Lipp inco t t  

b. Combined B 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 
(6120, 6310) X-I r rad ia t ion  on Carcinogenesis i n  the  Skin 

The poss ib 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  
radiation of t h e  s k i n  i n  regnrd t o  carc inogenes is  of the  skin have not been 
determined. The problem i s  OE both  t h e o r e t i c a l  ond 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  Marshallese people who were acc iden ta l ly  i r r n d i a t e d  wi th  f a l l o u t  developed 
be ta  l e s i o n s  of the skin and rece ived  a s u b s t n n t i a l  dose of whole-body i r r c d i a t i o n  

Groups of 50 female mice have been given 20,000 r e p  of b e t a  r a i a t i o n  from o 
Sr90 source (750 rep/rnin) t o  a f l a p  of skin on the  back (area 0.9 cm2). Other 
groups of 50 mice have been given t h e  some b e t a  doees t o  t h e  skin p l u s  400 r of 
wholebody x - i r r ad ia t ion .  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  skin,  and correspondinggroups r ece ived  the  snme beto dosea 
t o  t h e  s k i n  p lus  400 r of whole-body i r r a d i a t i o n .  
rece ived  only a whole-body dose of 400-r x - i r r ad ia 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  add i t ion  400 r of whole- 
body x - i r r ad ia t ion ,  t h e r e  w a s  more skin damage at  the s i tc  of the  b e t a  i r r a d i a t i o n  
than i n  t h e  group r ece iv ing  the  6,000 rep a lone  t o  the skin. A few malignant 
s k i n  tumors ore appea r i ty  wNch have been v e r i f i e d  by h i s t o l o g i c a l  study. The 
inc idence  of such tumors i n  t h e  va r ious  groups w i l l  be determined i n  the  ne= 
fu ture .  

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

Another group of mice have 
Pre l iminary  r e s u l t s  

BOX No 

FOLDER 

r - - L  

4 0 0 1  I U J  - 
OFFICIAL USE ONLY P q e  6000-12 



-- -. - - - . 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  1950 und f u t u r e  progrcms: 

Rndiotion E f f e c t s ,  Thernpeut ic  Con t ro l  of --- ! 

Frequently,  fo l lowing  r a d i a t i o n  exposure, n l e s i o n  develops which r e q u i r e s  
treatment. The type of l e s i o n  encountered end t r e a t e d  w i l l  i n  p a r t  depend on 
Ither r e sea rches  though from time t o  time bene ra l  e f f o r t s  w i l l  be made t h e r a c  
? 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. 

E f f e c t i v e n e s s  of Aloe v e r a  E x t r a c t  i n  Beta Les ions  of t h e  Skin (6310) 1 
The t he rapeu t i c  e f f i c a c y  of local  d a i l y  app l i cn t ion  of 8x1 Aloe v e r a  p l a n t  1 

2xtract t o  a c u t e  b e t a  burns  of  t he  s k i n  of mice and rats i s  being tested. 
Results a r e  inconc lus ive  a t  t h i s  time, 
Zorporation) is said t o  be of b e n e f i t  i n  the  h c a l i r y  of thermal burns. 

R. A. Conard 

The extract ( fu rn i shed  by Porkas Chemical 
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-- reject T i t l e :  
13, 14, 15. S t a t u e  os of April 1958 nnd f u t u r e  programs: 

Rcdio t ion  Bf fec t s ,  Vnl ida t ion  of Tolerance  Dose -- 

In us ing  tnddloactive i s o t o p e s  as tracer materials or d i agnos t i c  agents ,  i t  it3 

iandatory 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  capac i ty  of the 
io lecules ,  phys io log ica l  system, organ or mammal to  accept  wi thout  distncbonce, 
rhus, i n  a monner each t r a c e r  study becomes a t es t  of assumptions of radir.tiOn 
?xposures which will no t  a l te r  metabolic events. S p e c i f i c  e e n e t i c  e f f e c t s  are 
scpnr at c l y  catalogued. 

Bone Marrow Punction of Irrrdiated Dogs (6310) 

Dogs Given nonuniform i r r a d i a t i o n  have been s t u d i e d  at var ious  i n t e r v a l s  
Collowine exposure to determine thc  degree  of bone marrow func t ion  i n  the 
i eav i ly  and l i g h t l y  irradiated regions.  Pathology nnd rnd ionc t ive  i r o n  uptake 
rrcre used a3 c r i t e r i a  of function. 
201 lege. 

T h i s  work is a j o i n t  p r o j e c t  w i t h  Boston 

1. P. Bond, J. Plavin,  D. P Cronlrite 

4 0 0  I 1 8 5  
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reject T i t l e :  
3 ,  14, 15. S t a t u s  as of Apr i l  1958 end f u t u r e  programs: 

Radia t ion  E f f e c t s  on Longevity End on Immune and Genet ic  Mechanisms - 

a. Radioautograph S tud ie 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  
Tri tium-Labeled Thymidine (6210, 6310) 

Tr i t ium-labe led  thymidine, developed by W. L. Hughes of t h i s  Department, has  
roved t o  be most e f f e c t i v e  i n  l a b e l i n g  the  desoxyr ibonucle ic  a c i d  (DNA) of 
r o l i f e r e t i n g  tissues of t h e  mouse. These s t u d i e s  exe being made i n  c o l l a b o r a t i o n  
i t h  the  BNL Biology Department and the Nat iona l  I n s t i t u t e s  of Health (G. Brecher). 
o date the  appearance and disappearance of l abe led  blood c e l l s  i n  t h e  p e r i p h e r a l  
lood following s i n g l e  i n j e c t i o n s  of l abe led  thymidine have been followed, as has  
he i r  appearance i n  a l l  t i s s u e s  thro lyhout  t h e  body as o. func t ion  of time. In 
d d i t i o n ,  t r a n s f u s i o n  of l abe led  leukocytes he8 been accomplished End promises 
o be u s e f u l  i n  s tudying  t h e  l i f e  spnn w d  fate  o f  leukocytes.  
ha t  t h i s  agent 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 a t u r e s  of t h e  
e n e r a t i v e  cyc le  ( i n t e r m i t o s i s  and mi tos i s ) .  

. P. Bond, R. A. Contcd, E. P Cronki te ,  H. L. Hughes, R. P d n t e r ,  md H. quas t l e r .  

To d a t e  i t  appears 

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

Pre l iminary  work 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  
he s u r v i v a l  t i m e  and probnbly t h e  ID50 of goldf i sh .  Experiments a r e  under 
ay t o  v c r i f y  and ex tend  these  observa t ions .  This work i s  a j o i n t  p r o j e c t  w i t h  
o lumbi a Univ e r si t y . 
,. Gorbmcn, V. P. Bond 
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P r o j e c t  T i t l e :  C h u t i n g  of Metabolic Pathways . - 
13, 14, 15. S t a t u s  as of A p r i l  1958 cnd f u t u r e  p r o e r m s :  

1. Char t ing  of Metobolic Pathways 

To determine how an i so tope  may be used, i t  i s  necessary t o  know i ts  metabolic 
and the re fo re  phys io log ica l  pathweys wi th in  t h e  body. 
remain t o  be cha r t ed  before  an a p p l i c a t i o n  cnn be developed. 

I n  most i n s t a n c e s  these 

a. Neutron Capture Therapy Of Gl ioblas tomc (6310) 

(See nlso Rcdia t ion  B f f e c t s ,  Methodology, and I n s t r m e n t a t i o n  
Development) 

The r e l a t i v e  r u t e  of movement o f  boron salts from blood t o  t i s s u e s  under 
varying cond i t ions  of admin i s t r a t ion  remcins t o  be explored. 
t h a t  a l c r g e r  t o t a l  t r m s f c r  w i l l  occur  ct high concent ra t ion ,  a continuous 
in fus ion  procedure was i d f i a t e d  in p a t i c n t r .  Because of t h e  t o t a l  l ack  Of 
similar 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 
be t e s t e d  on ly  under exceedingly c a r e f u l l y  c o n t r o l l e d  condi t ions .  
were at in fus ion  r a t e s  main ta in ing  concen t r a t ion  of boron wi th in  prev ious ly  
experienced l e v e l s  from known blood concent ra t ions .  
was then very g radua l ly  inc reased  f r m  a dose of 25 mil l igrams per k i l o  t o  67 
milligrams 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 log ica l  results sugges t  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 -  
c a n t l y  a l t e r e d  by t h e  cons t cn t  i n fus ion  techniques.  
t o  compwe o r i g i n a l  prompt in fus ion  technique w i t h  present  de layed  i n f u s i o n  
technique when Medical Research Reactor becomes opero t iona l .  

L. B. Parr, 11. J. E q p a l l ,  J. S. Robertson, 0. D. Ecs te rday  

Under t h e  &SSmptiOn 

I n i t i a l  t r ia ls  

R G t e  of add i t ion  of boron 

Add i t iona l  s t u d i e s  a r e  planned 

1 b. 

S tud ie s  on t h e  d i s t r i b u t i o n  and exc re t ion  of Co60-lcbeled E 

Metabolism of Co6'-1abeled Vitamin B12 i n  Animals and P d e n t s  
(6120, 6320) ~- 

i n  dogs Md 
o t h e r  nnimcls have been completed m d  r e p o r t s  are be in5  preparea? Fur the r  work 
on plasmc c learance  m d  exc re t ion  of l abe led  B12 i n  va r ious  blood d y s c r w i a s  
ond "normultl c o n t r o l s  has  been completed. 
a f t e r  t h e  in t ravenous  i n j e c t i o n  of the l abe led  B12 show a pe r iod ic  and cn 
cper iodic  component, witch i n d i c a t e s  t h & t  c l ea rance  is p r o g r e s s i e  simultaneously 
w i t h  mixink. The ape r iod ic  po r t ion  c o n s i s t s  of a f a s t  m d  o. slow component. 
Curve unclyses ere under way. Urinary cmd f e c a l  exc re t ion  show two c lef r  c- 
ponents, one with u half-t ime of 23 days t.nd t h e  o t h c r  with r. ht l f - t ime of more! 
than 300 dcys. The ear l ier  sueges t ion  of f u s t  and slow plasma c l eumces  i n  
vc r ious  blood dysc ras i c s  must bc recons idered  i n  view of t h e  d i f f i c u l t y  of curve 
cnalysis i n  the  presence of simultcneous mixing nnd clearance.  

E. P. Cronkite,  E. Henley, L. M. Meyer, J. R. Rubini,  D. A. Wil l igcn ,  W. Wolins 

Plasma concen t r a t ion  cu rves  of Cob0 

1 C. The S i t e s  of CLtabolism of Plasma Albumin 

I n  an extens ion  of the s tudy  repor ted  c year a&o (W. L. Hughes, Proc. 8 t h  
Ann. Conf., National Nephrosis Foundntion, 1956, p, 22) on the  e f f e c t  of 

'nephrectomy on t h e  c a t c b o l i c  rc.te of lc,bclcd plasma c.lbumin, the e f f e c t  of 
removinf t he  i n t e s t i n e s  or l a r g e  po r t ions  of t he  l i v e r  hcs been invcs t igc t cd .  
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  remw 
decreased t h e  r u t e  of ca tabol i sm i n  propor t ion  t o  
Th i s  e f f e c t  can be much g r e a t e r  than t h a t  seen  p6 
t h a t  t he  l i v e r  m u s t  be the  major s i t e  of c a t a b o l i  

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

6. 

P a t t y  a c i d  de f i c i ency  induced i n  swine r e s u l t s  i n  dermatos is  resembling 
p s o r i a s i s  i n  human beings. These l e s i o n s  are be in  s tud ied  f o r  patholoLy, f a t t y  
acid 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 CP4-labeled unsa tura ted  f a t t y  
acids.  

D. 1:. Sorenson, L. 1- Gidez 

E s s e n t i a l  Fa t ty  A d d  Def i c i enc ie s  i n  S&wER- 

(6120) 
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S e l e c t i v e  Kine t i c s  
P r o j e c t  T i t l e :  Charting of Metabolic Pathways (Continued) 

3, 14, 15. S t a t u s  as o f  Apr i l  1958 and f u t u r e  p rogrms :  (continued) 
-- 

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

The conparison of d a t a  obta ined  i n  t h i s  l abora to ry  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) w i t h  t h e  d a t a  f o r  hunon serum albumin 
HSA) r epor t ed  by Llelcher e t  al. ( J .  Immunol., 7l ,  275, 1953) shows n e a r l y  o 
wofold d i f f e rence .  
o t a b o l i c  r a t e  by serum sampling, hnve found o. half-l if t? of 1.5 days. 
y u s inc  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 has  been 
ound t o  be between 0.6 and 0.7 days. 
ould d i s t i n e u i s h  between HSA and BSA to  t h e  e x t e n t  noted ( s h o r t  of an immune 
esponse) ,  vc r ious  p repura t ions  of HSA ( c r y s t a l l i n e ,  P rac t ion  V I  and commercially 
repaxed RISA) were t e s t e d  i n  BNL n i c e  w i t h  whole-body counting. The r e s u l t s  
nd ica t ed  no s i h 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 
r epura t ions ;  they had ha l f - l i ves  of 0.75 days,  s l i g h t l y  longer then those  f o r  
SA. Fur the r  s t u d i e s  i n  which t h e  c a t a b o l i c  r c t e  was determined both by 
hole-nouse counting and by serum sanpl ing  r u l e d  out  t h e  p o s s i b i l i t y  of d i f f e r e n c e s  
lcsed on methods of de t e rn inc t ion .  
epor t ed  an clccurotc va lue ,  and t h a t  t h e  r e s u l t s  ob ta ined  a t  BNL a l s o  merit  
onfidence,  t he  p re sen t  l i n e  of i n v e s t i & a t i o n  i s  being cont inued  i n  &n attempt 
o r e so lve  t h i s  d i sc repmcy .  The byproach now being followed i s  one of t e s t i n g  
tcuious s t r d n s  of mice. 

These i n v e s t i g a t o r s ,  using iod ina ted  HSA and following t h e  
A t  BNL, 

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

S ince  i t  i s  f e l t  t h a t  Melcher's group has 

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

(6310) f. Tryptophan Metobolisn i n  Neoplclstic Diseases  

A s t u d y  i s  plannedof t he  in f luence  of n e o p l a s t i c  d i s e a s e s  on t h e  q u a n t i t i e s  
)f trypt0phc.n me tabo l i t e s  appearing i n  the  u r i n e  of n f f l i c t e d  pa t i en t s .  
,ounds r e l a t e d  t o  the  tryptophan-niocin metabolism scheme are being synthes ized  
r i t h  tritium or C14 l abe l s .  
ne t abn l i t e  f l u c t u s t i o n s  i n  t h e  u r i n c s  of p u t i e n t s  before  md a f t e r  exposure t o  
Large doses  of r u t i n t i o n  used i n  t h e  t rea tment  of n e o p l a s t i c  diseases. 

L. V. ilcnlres 

Com- 

I t  is clso proposed t o  neusure the  t r y p t o p h m  

g. Metabolic Formotion of Niac in  from Tryptophnn (6120) 

The p resen t  worlc was undertalcen t o  deterrninc whether kynurenine can  serve  CLS 
n source  of n iuc in  ( n i c o t i n i c  m i d )  o r  onc of i t s  d e r i v a t i v e s  i n  the  metcbolism 
of  the rct, 

Kynurenine, o-NI~,-CbH,-CoC;I,CH(~~2)COOH, was lnbe led  i n  t h e  r i n g  w i t h  t r i t i um.  
rhe l abc lcd  compound i n  amounts of 1 t o  12 ng .  wcs i n j e c t e d  in t r c ,pe r i toneo l ly  
i n t o  rdts, m d  t h e  u r ine  WLS c o l l e c t e d  f o r  24 hours. 
N1-rnethylnicotinnnide labe led  w i t h  tritium were i s o l c t c d  from t h e  urice. 
pu r i ty  w a s  dernonstrcted by thc constancy of s p e c i f i c  a c t i v i t y  on r e c r y s t d l i z a t i o n .  
Since t h e  ra t  e x c r e t e s  n i w i n  as Nl-methylnicotinmide, the r e s u l t s  s lmw t h h t  
kynurenine i s  c. s t e p  i n  thc fornLtion of n inc in ,  w i t h  qu inol i r i ic  w i d  c.s an 
in te rmedia te .  

Both qui r io l in ic  a i d  a i d  
Their 

Of t h e  kynurenine administered, only 5% cppeared 
apparcnt ly ,  the  Erec.ter p u t  wc.s e i t h e r  cotcibolizcd o 
s t u d i e s  on t ryp tophm mctubolisro axe planned. REPOSITOR 

L. V. Han!res, I. H. Segel COLLECT10 

BOX No - _  
h. Metabolism of C "-labeled Amino Acids :y T r i c h i n e l l a  s p i r a l i s  

Larvae. See under Wethodologyo OLDER [61-$ 

i. The Role of Carbohydrate and Mineral  Cletabolism i n  Con t ro l  of 
the Cerebra l  Exc i t a to ry  S t a t e  (6120) 

The importance of t he  na tu re  of t h e  s u b s t r a t e  i n  regard  t o  t h e  i n h i b i t i n g  
a c t i o n  of t he  an t ih i s tamine  drugs  on the  r e s p i r a t i o n  of rat b r a i n  c o r t e x  s l i c e s  
is being i n w s t i g a t e d  by Warburg respirometry.  Prelimincay t r i a l s  huvc not 

u o o  1 
(See con t inua t ion  s h e e t )  
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S e l e c t i v e  Kine t i c s  
P r o j e c t  T i t l e :  Charting of Metabolic Pathways (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 epor t ed  by others. 

P. G. Lefevre and G. F. McGinniss 

(continued) 

- 

j. I n  V i t r o  Syn thes i s  of L ip ids  by Human Red C e l l s  (6120) I 

The mechanism by which f a t t y  and s t e r o l  compounds are produced i n  t h c  body 
may 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  u t e r i o -  
s c l e r o s i s  show loco l i zed  d e p o s i t s  of l i p i d  materials. E a t i e n t s  were s t u d i e d  
using mevalonic ~ c i d - 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  and g l y c e r o l  1, 3-C14, 
~ c e t c t e - 2 - C ~ ~ ,  and pulmi ta te  l-C14 f o r  i nco rpora t ion  i n t o  c h o l e s t e r o l  w d  f a t t y  
a c i d s  o f  vLrious serm l i p o p r o t e i n  f r c c t i o n s .  
t i o n  occurred  ct d i f f e r e n t  times f o r  t h e  va r ious  f r a c t i o n s .  Addi t ionc l  work is 
planned more c l o s e l y  t o  d e f i n e  the s p e c i f i c  pcthways by which the l o b e l  e n t e r s  
t h e  compounds of i n t e r e s t .  

L. I. Gidez, W. W. Shzeeve, H. A. Bder 

Fealr n c t i v i t i e s  of l ube1  incorpora- 

F i f t e e n  pC of C14-labeled sodium acetate were incubated w i t h  50 m l .  o f  whole 
blood con ta in ing  ac id-c i t ra te -dext rose  an t i coagu lan t ,  Versene, p e n i c i l l i n ,  and 
streptomycin f o r  17 hours  at  37OC. 
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  maior l i p i d  f r a c t i o n s  on a 
s i l i c i c  acid column by means of g rnd ien t  e lu t ion .  
w a s  labe led ,  whereas the  e s t e r i f i e d  sterol had no r u d i o a c t i v i t y ,  which sugges t s  
t h a t  c h o l e s t e r o l  CUI be synthes ized  bu t  no t  e s t e r i f i e d  i n  plasma. 
ac ids  i n  plusma were h igh ly  labe led ,  bu t  t r i g l y c e r i d e s  e x h i b i t e d  n e g l i g i b l e  
incorpora t ion .  
being seven times t h o t  of t h e  f r e e  f a t t y  ac ids ,  which were only  one-ninth 0s 

r u d i o w t i v e  us t h c  plasmc& f a t t y  ucids. 
s p e c i f i c  c lc t iv i ty  of r ed  c e l l  e s t e r i f i e d  
t h u t  of t h e  f r e e  cho le s t e ro l .  The phosphatide f c t t y  a c i d s  of bo th  r e d  c e l l s  
and plasma hc.d near ly  cqua l  a c t i v i t i e s ,  which might i n d i c a t e  f r e e  exchcngc 

L ip ids  were e x t r a c t e d  from the  plasma and 

In plasma t h e  f r e e  c h o l e s t e r o l  

Free f a t t y  

I n  the  r ed  c e l l s  t h e  a 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, 

Ale0 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 wos about e i g h t  times 

vitro. The inco rpora t ion  of o the r  l i p i d  p recu r so r s  w i l l  c l s o  bc s tud ied  i n  

L. I. Gidez, H. A. Eder 

The exac t  r.iechanism is not known o f  s y n t h e s i s  of ccrbohydrate from f a t  o r  
tunino ac id  compounds i n  the  body o r  from o the r  metnbolites.  An extended, corn- 
prehensive s t u d y  hus begun us ine  l u g e l y  cxbon-14-labelcd compounds t o  c l u c i d u t e  
these pnthwnys i n  pc t i cn t s .  

During t h e  p a s t  yecr thc' e f f e c t s  o f  cd rcnc l  s t e r o i d  hormones wo8 s tud ied  on 
pc.thwc.ys of formLtion of cc.rbohydrute from l-C14-c.cetu.te. Tile r e s u l t s  indicr. te 
t kc re  w~3.s no d e v i a t i o n  from usua l  pathwcys induced by cd rena l  s t e r o i d  hormones. 
4hen C14 pyruvate was used, the rcsul ts  indict-te ei!tcnsive convcrsion of pyruvhte 
t o  in t e rmed ia t e s  of t h e  Krebs cyc le  p r i o r  t o  formation of Glucose. 
n f  cdrcricl hormones on u t i l i z a t i o n  of 2-C14 c s e t s t c  wc.s c.1~0 observed. 
i e r c  i n  genc ra l  i n  akrecnient w i th  p red ic t ions .  
was c.lso s t u d i e d  wi th  2 d 4  acetc.te. 
l i pogen ic ,  cnd ke togenic  p r c p c r t i c s  of e t h m o l  1 4 1 4  i n  cornpcrison w i t h  c.cetc.tc. 
Di f fe rences  wcre observed. 
t h e i r  importance cs c. c o n s f i t u c n t  of nuc lea r  mc.teria1 cs dcsoxyribose,  
s t u d i e s  a r e  plnnncd i n  t h i s  Eenerc l  f i c l d  
can  be f u l l y  analyzed. 

d. W. Shrceve, A. R. Hennes, R. Schwartz,Rr.o?! 

The e f f e c t  
Resu l t s  

A p c t i e n t  w i th  l i po t roph ic  d inbe te t  
Tkere w t s  c l s o  observed the  e lucogenic ,  

Pentose suga r s  arc a l s o  k i n e  s tud ied  becuuse of 
Fur the r  

BOX NO. 

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

1. Idctnbolic PLthwcys of Formction o f  Hexoses cnd Pentoses  by 
i k m c l i a n  Spccies (612C, 6320) 
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S e l e c t i v e  Kine t i c s  
P ro jec t  T i t l e :  Ta rge t  Plccement o r  S p e c i f i c  Removal 

3, 14, 15. S t a t u s  as of April 1958 nnd fu tu re  p roe rms :  

When i t  i s  known i n  c measure of d e t a i l  how a subs t tnce  i s  d i s t r i b u t e d  wi th in  
he body cnd how i t  e n t e r s  metabolic r ecc t ions ,  advantcge cnn be tcken of t h i s  
nowledge t o  modify i t s  behavior t o  secure  t a r g e t  placcment, or converse ly ,  i t s  
emovcl and exc re t ion  f r o u  the  body. 

a. Neutron Capture  Therapy Bf fec t iveness  cnd T i s sue  E f f e c t s  Of 
Thermal Neutron Exposures (6120, 6310) 

(See also Radia t ion  E f f e c t s  and Mcthodology) 

C c l l u l u r  exomination of t i s s u e s  exposed f o r  a known time t o  thcnnc l  neut rons  
b t  a known i n t e r v a l  i n  r e l a t i o n  t o  boron-10 Ldminis t rn t ion  i s  cnpuble o f  y i e l d i n g  
nformation of va luc  when boron concen t r a t ion  and neutron concen t r a t ioh  n re  hieh. 
' h i s  i n  t u r n  permi ts  some t e s t i n g  of hypotheses of movement of boron-10 under 
he t apeu t i c  condi t ions .  lkomination of t i s s u e s  f o r  nec ros i s ,  f i b r o u s  Md b i a n t  
:el l  formation t h c t  can be r e l a t c d  t o  known i n t e n s i t y  exposures w i l l  g ive  
.nformntion r eg r rd ing  rates of boron accumulution i n  s t r u c t u r e s  under study. 
'h i s  d a t a  w i l l  bc obta ined  dur ing  t h e  comine yeur when t h e  specimens are r e d y  
'or examination. 

i. W. L ipp inco t t ,  L, E. P u r ,  W. Knhle, W. Hc,ymaker, P. I. Yckovlev 

b. H ~ M  Mcngcnese Metabolism (6120, 6320) 

Metabol i s  s t u d i e s  wi th  radiomanganese tracers i n  humnns have progressed  t o  
the f i r s t  study of long-lived rcd io iso tope  metabolism i n  pa t i en t s .  Data 
:urrent l y  being ga the red  m d  eva lua ted  i n d i c c t e  thc.t employment of t h i s  i s o t o p e  
r i l l  be  p r o f i t a b l e  and may allow c o r r e l a t i o n  of human s t u d i e s  wi th  anha l  exper i -  
nents prev ious ly  reported.  

1. C,Borg and G. C. COtZiGS 

C. Uptake of Tr i t ium-labe led  Thymidine by Embryonic T i s sues  (6120) 

CF-1 mice at va r ious  s t q e s  of pregnancy have been i n j e c t e d  w i t h  tritium- 
lcbc led  thymidine, c a d  t h e  embryos have been sec t ioned  and prepc.red f o r  auto- 
rodioeraphy. 

V. P. Bond, M. A t l c s ,  and B. P. Cronlcite 

T h i s  work i s  a j o i n t  p r o j e c t  with Yeshiva University.  

d. Copper Metabolism (6120, 6320) 

Copper metabolism has been s t u d i e d  i n  mice by use of Cu64. These s t u d i e s  
inc lude  t h e  d i s t r i b u t i o n  of inorganic  copper, i t s  conversion t o  ceru loplasmin ,  
cad i t s  e l imina t ion  both a t  t r c c e r  l e v c l s  c.nd a t  much h ikher  l e v e l s  up t o  thoso 
caus ing  acute  tox ic i ty .  The r e s u l t s  show a s t r i k i n g  resomblanco t o  thc abnomnl- 
i t i e s  of copper mctabolism seen i n  Wilson's d i s e a s e  and s t rong ly  sugges t  t h r t  the  
primary d e f e c t  i n  Wilson's d i sease  l i e s  i n  the  mechanism of copper exc re t ion .  

D. G i t l i n  

e. Thymidine Metabolism (6120) 

Thymidine uptcke vmd d i s t r i b u t i v n  i n  the  mouse following in t ruvcnous  adnin is -  
t r a t i o n  have been s tudied .  
c few minutes) and then cppears w i th in  ce l l s  i n  o. phosphorylated form. It  seems 
to  be absorbed by u l l  ce l l s  of t h c  bcdy, bu t  somewhat h igher  than  avcrc.ge va lues  
&re found i n  t h e  l i v e r  and kidney. 

Thymidine l eavcs  thc blood s t r e m  r a p i d l y  (wi th in  

Inmedia te ly  fo l lowin6  i ts  c n t r y  i n t o  c e l l s ,  
s c a tabol i sm t o  watcr &&ins,  r e s u l t i n g  ' wi th in  the f i r s t  hour. 
\ DNA. 
/ developed. 
I 
I X .  L. Hughes 
I 

The r r t i v i t y  r 
Chemical procedures f o r  better q 

BOX No 

I FOLDER 
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Se lcc t ed  K i n c t i c s  
Pro jec t  T i t l c t  Tracer Thcory 

13, 14. 15. S t a t u s  as o f  A p r i l  1958 cnd f u t u r e  progrcms: 
-- 

The g e n e r a l  p r i n c i p l e s  governinc the  movement of subs tances  across  c e l l  mem- 
Thus, ) r m e s  csd  throuGhout body compartments can  be expressed  mathmcrtically.  

in t he  one hand, d a t a  may be t e s t e d  t o  deve lop  theory,  and on the  o the r ,  t o  
letermine whether behavior is i n  accordance w i t h  theory. 

The study i s  cont inuing  ns t h e  new compou 
tested wi th  i n h i b i t o r y  compounds such cs p h l  

P. G. LeFevre 

a. Neutron Cnpturc Therapy Procedure i n  Con t ro l  o f  T rmsp lun tab le  
Mouse Tumors (6120) 

(See c l s o  Radia t ion  E f f e c t s ,  MethodoloGy, Ins t rumenta t ion  
Dcvelopment) 

h tumor induced by u s  throueh thcuse  of methyl cholan threne  i n  the  b r a i n  of 
the mouse i s  transp1antc;ble and i s  highly invasive.  
used GS a t e s t  tumor i n  t h e  s tudy  of maneuvers f o r  neut ron  capture  therapy and 
t h e  eva lua t ion  of ccrtcin concepts  on t h i s  t he rcpeu t i c  procedure. 

For seven yea r s  i t  hcs  been 

The movement of t h e  boron i n t o  the  s e v e r a l  body compartments of i n t e r e s t  Can 
be approximated by chemical analysis and by neut ron  exposure following boron 
ndminis t ra t ion .  Comparison of time 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  the  movement o f  bor;on from blood t o  t i s s u e  and'back. 

During the p a s t  y e a r ,  what were thought i n i t i a l l y  t o  be ovserva t ions  i n  con- 

Fur the r  
c e n t r a t i o n  c h q e s  have been v e r i f i e d  GS bona f i d e  r e f l e c t i o n s  of a movement. 
These hhve s i g n i f i c c n c e  i n  the choice  of an opt imal  time f o r  exposure. 
d a t a  are beink ob ta ined  t o  meet r e l i a b i l i t y  tests f o r  mathematical m a l y s i s ,  

L. E. dotr, J. S. Robertson 

b. Water and B l e c t r o l y t e  &change: Hal ide  Metcbolism (6120) 

D u i n g  the  q u a r t e r ,  a n a l y s i s  of d a t a  from exper iments  G l r e a d y  completed w R s  
t h e  p r i n c i p a l  a c t i v i t y  i n  t h i s  f i e l d .  
postponed un t i l  t h i s  phasc hcs  been completed. 

J. S. Robertson 

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

C. Trccer  Theory (6120) 

An cnnlogue computer i s  being cons t ruc t ed  f o r  t h e  Medical Department by t h e  
Ins t runen ta t ion  Division. The ex i s t in t .  ma logue  computer is  being used by t h e  
Physiology Divis ion  (E. C. Borg) i n  the cna lys i c  of d a t a  on manemese metabolism. 

J. S. kobertson 

d. Active Trunsfer  of Metabol i tes  ThrouEh C e l l  Membruncs (6120) 

(See clso Methodology) 

I n t e r e s t  cont inues  t o  c e n t e r  on the s te r ic  s p e c i f i c i t y  of the monoscrccharide 
c a r r i e r  system i n  t h e  human r ed  c e l l  membrane. Althouch t h e  widely d i f f e r i n g  
c a r r i e r  a f f i n i t c s  of t h e  v a r i o u s  suga r s  do not seem t o  follow a 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 conf igu ra t ion ,  a d i s t i n c t  c o r r e l a t i o n  has  been 
e s t a b l i s h e d  between these  a f f i n i t i c s  cnd t h e  pyrrmose conformctional s t a b i l i t i e s  
of o l l  a v a i l a b l e  ctldohexoses cnd aldopentoses.  Th i s  c o r r e l a t i o n  i s  such as to 
imply t h a t  t h e  C1 form may be e s s e n t i a l  i n  t he  s u b s t r a t e  i f  i t  is t o  make use of 
t h e  carrier. The e x t e n t  of t h e  Genera l i t y  of t h e  conformational c o r r e l a t i o n  
is being i n v e s t i p t e d  wi th  some of the r a r e r  suga r s  ob ta ined  from p r i v a t e  
sources. 

B 3 X  No 
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40.0% Reactor 1.5 0.5 -- 2.5 
10.0 k c e l e r a t o r  0.5 -- 

a. Neutron Capture Therupy of GlioblastomL FOLDER (6310) - 
(See c l s o  Rcdia t ion  Bf fec t s ,  Methodology, rrnd S e l e c t i v e  Kine t i c s )  

The npp l i cc t ion  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 thc  pas t  yeur  ex tens ive  ins t rumenta t ion  development i n  a l l  i t s  phases. 

ck t en t ion  has  centered  upon des i cn ,  cons t ruc t ion ,  and dcvelopment of n remotely 
c o n t r o l l e d  in fus ion  pump which provides  two s o l u t i o n s  e i t h e r  t o  be used a t  w i l l  

iimq OPPICIAL USE ONLY Page 6000-20 
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'roject T i t l e r  Ins t rumentu t ion  Development (Continued) ___--. 
I I_--._- I--I- .- 

3, 14, 15, S t a t u s  as of L p r i l  1958 cnd f u t u r e  progrcsls: (continued) 

1 proper m m i p u l t t i o n  remotely cnd also provides f o r  c o n t r o l  of rete Of in fus ion  
Coni 0.25 m l .  per minute t o  50 m l .  per minute. 
:ny uscs  o t h c r  thcn i n  this s p e c i f i c  program, 

T h i s  pump would oqpear t o  h w e  

Fur thc r  i n s t rumen ta l  development w i l l  i n t e n s i f y  when t h e  Mcdicnl Rcsccuch 
enc tor  becomes opera t ive ,  s i n c e  many new adapt ive  dev ices  w i l l  be required.  

. B. P a r r ,  J. S. Robertson, B. B. St i ck ley ,  0. D. Basterdny 

b. Ncutron Capture Therupy Procedure i n  Con t ro l  of Transplan tab le  
Mouse Tumors (6120) 

(See also under Rcdicrtion ,Bffec ts ,  Se l ec t ive  Kine t i c s ,  
Me thodology ) 

Thc u t i l i z a t i o n  of a s m a l l  t es t  animal l i tre t he  mouse f o r  purposes of 
eveloping neut ron  cc.pture therapy  r equ i r ed  des i en  and development Of inStrU- 
len ta t ion  thGt w i l l  permit procedures of meanin6 t o  be c a r r i e d  out  on the mouse. 
.t prelient t h i s  r e q u i r e s  a device  pe rmi t t i ne  f u l l  exposure of t hc  tumor-bcnriq 
i s s u e  t o  t h c  t h c r n r l  neutron s t rem wi th  f u l l  p r o t e c t i o n  of o the r  reg ions  o f  
h e  mouse. The dimensions in t roduce  seve re ly  d i f f i c u l t  problems, but headway 
s now being made. 

,. 8, F a r ,  E. B. St i ck ley  

These e f f o r t s  w i l l  continue. 

C. Reactor Neutron Beam Eva lua t ion  (6120, 6310) 

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

h e w  series of neu t ron  comparison mecsurements was made f o r  s t anda rd iza t ion  
wrposes  by using 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  mcdicc l  f a c i l i t y  
md i n  the b io logy  f a c i l i t y  at t h e  reGctor. This i n s t rumen t  was c.lso used i n  
the middle energy neut ron  experiments on mice at  t h e  s m d l  cyc lo t ron .  
i z a t i o n  under x-ray w c 9  c.1~0 inc luded  i n  t h e  series. 

Standard- 

The probe i o n i z a t i o n  chmber, Euard-riog type ,  has been modified f o r  appl ica-  
t i on  i n  t h e  p re sen t  r e a c t o r  medicclf f u i l i t y .  X-ray t e s t i n g  and c c l i b r n t i o n  have 
3ecn c a r r i e d  out  f o r  bo th  the Graphite curl t i s sue -equ iva len t  e l c c t r o d e  arrant3e- 
nents i n  t h e  preparn t ion  for use o f  t h e  chunber as a c r o s s - c a l i b r a t i o n  instrument 
bctween t h c  p re sen t  r e n c t o r  f c c i l i t i c s  nnd those  i n  thc new m e d i a l  r e sea rch  
c e ac tor.  

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

(2) I o n i z a t i o n  chmber f o r  gases (6320) 

The t r i p l e  i o n i z a t i o n  chmbcr designed by Rossi has been reassembled. The 
new ens-hnndling appcrb tus  enab le s  the i o n i z a t i o n  c h m b c r  t o  be  evncuated and 
f i l l e d  wi th  the  s i g n i f i c n n t  gaseoos elcinents occur r inc  i n  t i s s u e  i n  t h e  c o r r e c t  
p ropor t ions .  Thc system p rov ides  f o r  cdequLte p re s su re  merrsurement, ens s torcqp ,  
cnd mixing. A t  the prescnt  s t c g e  of d e v e l o p n t ,  c. v c r i e t y  o f  t h e  mccsso ry  
ins t ruments  c m  be u s e d  t o  measurc the i o n i z a t i o n  c u r r e n t  ou tput ,  dcpendinL 
cn t h c  r a i n t i o n  l e v e l  of t h c  f i e l d  i n  which measurcricnts c.rc be ine  m u l e .  
instrument is dcsi(;ned t o  provide d i f f e r e n t i a l  measurements of t h e  sevcrc.1 
components p re sen t  i n  the  mixcd r c d i c t i o n  pcdtcrn  c h u r c c t c r i s t i c  o f  r e a c t o r  
exposures. 
l i q u i d  phantoms under exposure condi t ions .  

This 

It i s  provided wi th  a r ano tc  mcnipultAinc device  f o r  scanninG w i t h i n  

Newly acquired e l ec t rome tc r s  were tested w i t h  t h c  i o n i z a t i o n  chombcr and 
gomma sources.  
r e l i n b l e  rnecsurements when used wi th  t h e  i o n i z a  
of the t i s sue-cquivnlen t  i o n i z a t i o n  chc&%' 
c p p n r a t u s  will be ready for u s c  i n  thermal 

Threc e l ec t rome te r s  hcae Given e 

COL 

R. I. Weller and E, E. St i c l t l cy  BOX Na 
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F r o j e c t  T i t l e :  Ins t rumenta t ion  Development (Continued) , - . - - -- _--___--- 
113, 14, 15. Stc.tus GS of 4-pril  1958 nnd f u t u r e  y roc rms :  (cont inued)  

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

in immedir.tely p r a c t i c a l  s tudy  of neu t ron  f l u x  p a t t e r n s  f o r  t he  b r o i n  tumor 
ieutron c a p t u r e  experiment has  been begun by us ing  t h e  gold  wire U t i v c t i o n  
rechnique i n  IL plinnton cons t ruc t ed  wi th in  n humcm sku l l .  
)rLin t issues i s  bein; developcd i n  order  t o  provide t h e  most uccura te  p i c t u r e  
, o s s ib l e  of t h e  neutron f l u x  dens i ty  a t  i n t e r n a l  pos i t io r i s  of t reatest  i n t e r c s t ,  
in tervls of both d e s i r e d  treatincnt r e s i o n s  ond reg ions  wherc p r o t e c t i o n  i s  of 
x i t i c k 1  inportonce.  

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

Simulation Gf s !h  Lnd 

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

S ince  t h e  reactor i t s e l f  is well on the  way toword cunple t ion ,  d e s i p  e f f o r t  
is d i r c c t c d  toward d c t a i l i n g  p l cns  f o r  cccessory oppurntus which w(:S presented  
i n  conccptuc.1 form only i n  thc e c r l y  phases of t h e  p1:nninp procrcm. 

L!. B. S t i c k l e y  

e. R x l i a t i o n  Dosimetry (6120) 

(1) Iso tope  CorgipurcLtor 

L p r e c i s i o n  i so tope  compc.rc.tor was completed f o r  e c n e r c l  use  w i t h  r o u t i n e  
matericls. I n  t h i s  ins t rument  un oir i o n i z a t i o n  chcrdber i s  used with en 
e l ec t rome te r  c i r c u i t  f o r  t h e  rn t e -o f -d r i f t  neasurelnent procedure. A second 
ins t rur ien t  w a s  completed f o r  eva lua t ion  of f l a t  be ta - ray  a p p l i c a t o r  sources  i n  
which use i s  made of nn e x t r c p o l a t i o n  chamber of P a i l l o ' s  des ikn  previous ly  
b u i l t - b y  the  Ins t rumen ta t ion  Division. 

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

(2)  I n  Vivo Rad ioac t iv i ty  Sccnner (6120) 

E f f o r t s  a r e  bein: continued t o  modify and adapt a commercial i n  v ivo  
r ad io i so tope  scanning u n i t  t o  provide t h e  p rec i s ion  cmd dependab i l i t y  necessary 
r.t BNL. 
s a t i s f a c t o r y  performunce ccn be achieved. 

Pu r the r  e l e c t r o n i c  and mechanical improvements cre requ i r ed  before  

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

( 3 )  Beta ADPlicator C c l i b r a t i o n  (6120) 

A r e p o r t  has  been completed on t h i s  measurement. Of most i n t e r e s t  is a 
d e s c r i p t i o n  of a 125-mC Sr90-Y9O b e t a  applicc.tor, c a l i b r n t e d  wi th  on ext rapola-  
t i o n  i o n i z a t i o n  chcunber cnd by the  use of nuc lea r  f i b .  Sur fcce  md dcp th  doses  
determined by t h e  two methods were i n  good vgreement. By use of L polys tyrenc  
phcntom, the  su r fcce  dose was found t o  be 26.2 esu/cc-sec or 1430 rad/min wi th  
w1 es t imated  uccuracy of ? 3%. 
0.13 cm. 

The hnlf-o:.luc tliicltncss wns detcrmined t o  be 

R. I. Weller 

( 4 )  Rcdic.tion Detec t ion  cnd L i u l y s i s  (6120) 

Pulse  he igh t  onclyzer techniques  are be ine  explored f o r  use i n  u t i v a t i o n  
cmr;lysis cnd s inu l t cncous  m u l t i p l e  i s o t o p e  trwer s tud ie s .  Ex i s t ing  equipment 
has been s t u d i e d  f o r  t h i s  work, a6-m uid i n  p 
suit:,ble c i r c u i t r y .  

J. S. hobertson, E. E. St i ck ley  

BOX NO 
( S e e  con t inua t ion  shee t )  

-----FnLDER 
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--.-. I roject  T i t l e :  Ins t rumentc t ion  Developdent (Continued) , - ------ 
13t 14, 15. S t a t u s  os of A p r i l  1958 and f u t u r e  programs: (continued) 

f A ChenicGl Dosimetry (6120) 

I 
i t?ammc.-r&y and o t h e r  app l i ca t ions .  Development is concomitant w i t h  thosc  bio- 
! 1o:ical  p r o j e c t s  wi th  which i t  i s  d i r e c t l y  cssoc ia tcd .  

I V. P. Bond, E, E. S t i c k l e y  

T h i s  work was i n i t i a t e d  GS c. c o n t r i b u t i n e  phGse i n  t h e  e m r g e t i c  heavy 
p a r t i c l e  (neut ron  cap tu re )  r a d i c t i o n  s tudies ,  GS w e l l  as f o r  i t s  use fu lness  i n  

i 

I Data on t h e  RBB of f c s t  neut rons  i n  t he  r eg ion  of 100 to 1,000 lrev N e  much 

g. RBE of L o w  Energy Monoenerfiic Neutrons (6120) 

needed. 
s t u d i e s  w i t h  t h e  18-in. cyc lo t ron  u t  BNL. 
Columbic. Univers i ty .  

V. P. Bond, E. E. S t i ck ley ,  H. Rossi 

Pre l iminary  work has  ind ica t ed  t h e  f e c s i b i l i t y  of performin6 such 
Th i s  work i s  c. j o i n t  p r o j e c t  w i t h  

I h. C o b ~ l t - 6 0  Source (6120) 

The 800,000 r/hr Co60 source  prev ious ly  used i n  the Microbiology Div i s ion  
Ls beine  re Itxed by L new source. Whereas t h e  o l d  source  c o n s i s t e d  of m l t i p l  
sluf,,s of Cogo, t h e  new one is c s i n e l e  tubc of Cob0 c l u d  i n  s t c i n l e s s  steel. 
UthouEh the  ncw source  wcs designed to  be i n t e r c h q e a l b l c  wi th  t h e  o l d  One, i t  
x o v c d  i r iposs ib le  t o  e x t r i c a t e  t h e  o l d  one from i t s  l end  sh ie ld ;  t he re fo re ,  a new 
sh ie ld  i s  bc ing  cons t ruc ted .  

J .  S. Robertson 

- 
i. Busic Fhysiolocy of Mcncanese (6120) 

Development of neut ron  a c t i v a t i o n  methods f o r  t h e  de te rmina t ion  o f  mmgmese  
i n  b i o l o g i c a l  materials i n  which i t s  concen t r a t ion  is  very low has been postponed 
because of 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  equipment. Pre- 
l iminary  eva lua t ion  of new a n a l y t i c a l  npparatus i s  m t i c i p a t e d  f o r  t h e  coming 
ouc 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 
resoncncc techniques  to  t h e  measurement of t issue manganese and tk determina t ion  
of i t s  v d c n c e  stcte i n  s i t u .  At present  t h e  s e n s i t i v i t y  o f  this method cgpetlrs 
i n s u f f i c i c n t  f o r  app l i ca t ion  to  most biologicc.1 somples; however, c e r t a i n  
a l t e r a t i o n s  i n  t h e  mcgnetic spectrometer i d  proposed 
prepcxation procedures w i l l  p e r n i t  a re -eva lua t ion  of 
next scverLl  months. REPOSITOR 

eox NO 
J. Development of t he  Use of Europium-155 i n  Por tnble  D i w n o s t i c  

X-ray Devices FOLDER 

k ser ies  of rcdiographs hns bccn made, tho  source  beinu about 5 mC of UulS5 
prepared by a c t i v a t i n g  100 mg, of Sm154 i n  tho  ENL r e sea rch  r eac to r .  A second 
source,  a c t i v a t e d  a t  t h e  MTR, w c s  broken dur ing  t r a n s f e r  f o r  shipment. 
sourcc was used by p loc inc  i t  i n  a shut ter  designed f o r  use wi th  similar T d 7 0  
sources  which w:.s !tindly l e n t  t o  DPlL by thc Army Medical Bquipment Developncnt 
Lcborc.tory, Po r t  Tot tcn ,  New York, 
r e l a t i v e  to  tha t  r equ i r ed  i n  cn operclt ional device ,  t he  exposure times hnvc 
necessc.rily bccn very l o n ~  (hours  t o  days),  and i t  hc,s no t  becn f e a s i b l e  t o  use 
hunM beings  as subjec ts .  Radiographs of m e t c l l i c  o b j e c t s ,  i s o l a t e d  bones, and 
c. l e g  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 a s t  m d  good 
r e s o l u t i o n  cm be ob ta ine  wi th  Bu155. As has been thc cc.se wi th  Tm170 sources ,  
the  quc.lity of the  radioerc.phs is  i n f e r i o r  t o  t h a t  ob tdncrb le  wi th  a good x-ray 
machine, but i s  s a t i s f c c t o r y  f o r  p ro jec t ed  f i e l d  uses. 

The 4-mC 

Because of the low a c t i v i t y  of thc source  

00 I m i  (See con t inon t ion  sheet) 

! 
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Pro jec t  T i t l e :  Instrumenation Development (Continued) 
13, 14, 15. S t a t u s  os of A p r i l  1958 ond f u t u r e  progrms:  (continued) 

I n v e s t i g a t i o n  of t h e  sepa ra t ion  of EulS5 from Sm has continued. The use Of 

cc.tion cxchcnke columns appears  t o  be u n s c t i s f a c t o r y ,  bu t  o the r  column metbiods 
ctrc beink fried. 

J. S, Robertson 

1s. I s o t o p e s  Used i n  Tracer  S t u d i e s  (6120,6310,6320) 

The use  of s e v e r a l  i so topes  is being developed by members of t h e  s t a f f  
r equ i r ing  in s t rumen t r t i on  f o r  t h e  s p e c i a l  problcms c.s they crise, cnd by pro- 
v id ing  c o n s u l t a t i o n  serv ice .  

P r o j e c t s  i n  hemutology hc.ve been begun on t h e  c.pplication of COs8 as well  cs 
C060, a lonc  wi th  Pes9 c.nd CrS1-lnbeled compounds, s e p a r a t e l y  and i n  combination. 
The i so topes  
d i agnos t i c  ~d t he rapeu t i c  i n t e r e s t .  Attempts u e  sti l l  being made t o  develop 
thc Ca47 i so tope ,  bccausc of i t s  g r e a t  p o t e n t i a l  va lue  i n  a wide vcx ie ty  of 
r e sea rch  f i e l d s ;  r e a c t o r  production from enr iched  Ca46 cnd cyc lo t ron  c c t i v n t i o n  
from Ca48 arc poss ib l e  cpproaches. MgZ8 had been used f o r  mony s t u d i e s ,  but 
the  s p e c i f i c  a c t i v i t y  cva i lnb le ,  e i t h e r  from r e a c t o r  or cyc lo t ron  production 
methods, p rcc ludes  vc.lid r e s u l t s  i n  v ivo ,  since t hc  c c r r i e r  burden of magnesium 
i s  st i l l  s o  g r e o t  thc.t i n t e r f e r i n g  pharmacologic e f f e c t s  are  produced. 

E. 8. St ic l r ley  and J. S. Robertson 

Mn54, md MnS6 cont inue  t o  be used i n  r e sea rch  s t u d i e s  of 

- 

BOX NO 

FOLOER 
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PRO+OSAL. AbD AUTHORIZATION 
FOR RESEARCH OR DEVELOPMENT 

-. NYO-149 
2. Date: 1 

I 
! May, 1958 I , P r o j e c t  T i t l e :  

Met hod0 logy 

i ----- --- ---I--.-.--. ~ -_--- .  - . Budget A c t i v i t y  4. Budget Item 5 .  Contrac tor ' s  6. Method and Time of Reporting 
Progress :  Quar te r ly  & Spec ia l  

Reports 
1 No: N o t  1 No: 6120, 6310, 1 6320 

---.--I_- -.I- I-- . Contractor:  Associated Working Location: 9. Contrac t  NO: 
AX-30-2-GBJ-16 -- 

Cronki te ,  Cotz ias ,  Hughes, Robertson, 
Van Slyke, L ipp inco t t  Continuing 

-- 

------ 

- - -- . -. !. Bnckground: 

The development of methods of cna lyo i s  o r  s y n t h e s i s  of obse rva t ions  ofocpcr i -  

Explora t ion  of a new cpproach i s  requ i r ed  be fo re  i t  can  u s e f u l l y  be 
: n t a l  des ikn  or o f  procedure modi f ica t ions  are inc luded  undcr the  ca tegory  Of 
:thodology. 
lcorporated i n t o  c w e l l  t r i e d  usage. 

AS noted  i n  t h e  summary, t h e  Depc.rtment*s endecvors we d iv ided  i n t o  s e v e r a l  
coups. 
l t h i n  t h e s e  groups, the c o n t r i b u t i o n  t o  t h e  s e v e r d  Aac A c t i v i t i e s ,  nnd a more 
s t a l l e d  d i  s t r i b u t i o n  wi th in  the group: 

The fo l lowing  t a b l e s  r e f l e c t  the d i s t r i b u t i o n  of t h e  Department's e f f o r t s  

% D i s t r i b u t i o n  of Department A c t i v i t y  
by Brecs of E f f o r t  nnd by BEC A c t i v i t i e s  

% BNL 
-% t o  AEC Activi ty-  Dept. 
6120 6310 6320 T o t a l  - - -  

A. Rndiction E f f e c t s  
B. S c l c c t i v e  Ainetics 
C. Ins t rumenta t ion  Development 
D. Methodology 

T o t a l  

% D i s t r i b u t i o n  o f  Methodk@B& hy 
S p e c i f i c  F i e l d s  of E f f o r t  cad by l%C k t i v i t c s  

FOLDEA 

% BNL 
-% t o  AEC Activity-- Dept. 
6120 6310 6320 T o t a l  - 

D. Methodology 9.0 4.0 2.0 15 .o 

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

a. Neutron Ccpture Therapy of Glioblastoma 
Ef fec t s ,  S e l e c t i v e  K i n e t i c s  cnd 1nstrumentc:tion Developnent.) 

(6310) (See also under Rrdia t ion  

The tlmost u n i v e r s a l  occurrence of a seve re  s k i n  l e s i o n  i n  the  p c t i e n t s  com- 
) r i s i n g  trectment S e r i e s  2 h i e h l i c h t e d  t h e  necess i ty  f o r  a change i n  procedure t o  

overcome t h i s  problem. The c l t c r n c t i v e  chosen wus i n t r a -a r t e r i i . 1  admin i s t r c t ion  of 
the boron so lu t ion .  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  a r t e r y  on the  I scme side as the tumor. I t  wc.s necesscry t o  e s t c b l i s h  CI procedure w i t h  minimum 

I t rcuma cnd maximum c e r t a i n t y  of plccemcnt. Placement of t h e  i n f u s i o n  w a s  determine 
by t h e  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  followed by f c d a l  exonina t ion  wi th  
M u l t r a  v i o l e t  lamp. ;/hen the i n f u s i o n  wos l i m i t e d  t o  t h e  i n t e r n a l  c a r o t i d  c r t e r y  
the  f luo resce in  could  be de tec t ed  only  over the i n v e r t  can thus  of the eye cnd 
s u p e r i o r  t o  i t  i n  c spo t  ubout the size of one h d f  dollar. Vcrious f i x a t i v e  pro- 
Jcedures  were t r i e d  . The f i n o 1  procedure i s  cn o p e r t t i v e  approach t o  expose t h e  
lurtery,  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 uo resce in ,  
/simple p u l l  ou t  removal and hemorrhage c o n t r o l  by pressure.  
j in fus ion  pump w a s  used. 

; 

The remotely c o n t r o l l e  

ti. J. Bagnall, A. J. Bertinchamps, R. W. C h r i s t i e  
(See con t inua t ion  sheet)  
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r o j e c t  T i t l e :  Methodology (continued) 
,3, 14 ,  15. 
----- 

S t a t u s  as of Apr i l  1958 a d  f u t u r e  progransr (continued) 

b, Neutron Capture Tnerapy Procedure i n  Cont ro l  of T r m s p l u t n b l e  Mousc m n o r s  
(6120) (See also under Radia t ion  Ef fec t s ,  S e l e c t i v e  K i n e t i c s ,  1nstruncntc.- 
t i o n  Dcveloyicnt)  

S t m d n r d i z a t i o n  of procedure of t r a n s ~ l a n t e t i o n  of t h c  inves ivc  tunor used 
:xpcrinicntr.lly is n m d c t o r y  f o r  sti=tisticd analys is .  
: o n s i s t e n t l y  y i e l d s  t;..kes i n  92-95 per c e n t  of a l l  hos ts .  Gevic t ion  f r o n  t h i s  
ie rves t  cm be z 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 en tncn t .  
n j c c t i o n  procedures  f o r  t n c  nouse have a l s o  bcen s t anda rd ized  as trell as  exPosure 
xoccdures.  The m n l y t i c n l  clethod f o r  t i s s u e  boron de termina t ion  hns l i kcwisc  been 
‘u r thc r  u o d i f i c d  u n t i l  n w  i t  cppenrs t o  have rcached a s n t i s f c c t o r y  s t c t u s  f o r  t b  
moccdure used cnd tric r e s u l t s  necessary.  As a r c s u l t  i t  is  now poss ib l c  t o  undcr- 
:ake cvr-luntion s t u d i c s  with confidcnce. Scverc l  ycn r s  c x p r i e n c c  were r q u i r c d  t o  
:cach a h i s  po in t .  

Thc procedure os noti used 

Othcr aqxc t s  of tlic s tudy  w i l l  bc s tandard ized  i n  l i k e  manner. 

L. E. Parr ,  T. KonikorAti 

c. Ncutron Capture Tliercpy ECfLctiveness and T i s sue  E f f e c t s  of- Thcrnal Neutron 
Bx2osurcs (6120, 6310) 
I i n c t i c s )  

(See c l s o  under Radia t ion  B f f e c t s  znnb S e l e c t i v e  

To p c r n i t  s tudy  of e f f e c t s  i n  b rz ins  of t h c r n z l  ncut ron  exposure t h e  spec inens  
to bc s t u d i c d  n u s t  be unchvgcd  i f  -1ossib1e from thcir  o r ig inzd  stctc. 
i a t u r c  of b r d n  t i s s u c  interL3oscs problcns  of hnndlinp md e l i n i n r t c s  c e r t a i n  types  
of study such os l o c a t i o n  of coni2ounds of boron. 
yndts s t u d i e s  encou2cssin;; s p a t i a l  r c l e t i o n s h i p s .  
Z o t e n t i r l l y  rcvrcrdins appc oach. 

The f l u i d  

3nly  a rviiolc b r z i n  technique 
This i s  2. vcry unusual bu t  

?roccdurcs have k e n  worked out  f o r  removal of whole b r a i n  s -xcLien t s  followed 
by s u i t a b l e  f i x a t i o n  then  inbedein;: i n  c e l l o i d i n  f o r  sec t ion ing .  
s t a i n i n g  p o c c d u r e s  is bein: dcvcloped. 
cont inuinc  r c f incncn t s  i n  procedure vi11 bc sought. 

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

S. VI. L ipp inco t t ,  Le E. Fzrr, PI. 3 . h l c ,  (P. I. Yclcovlcv, 9. dcF. Vlebstcr) 

d. OrEano-boron Tox ic i ty  iii Il icc (6310) 

The d o t c m i n c t i o n  of s o l u b i l i t i e s  f o r  a nuribcr of o rgnnonc tc l l i c  compounds, 
i nc lud ing  or;;?nic boron, i s  i n  pro,press. 
i n v c s t i g z t i o n  i n  n ice .  

0. D. Sas te rday  

e. Boron t o x i c i t y  i n  blice (6310) 

S tud ie s  Ere being continued i n  1JhiCh t h e  t o x i c i t y  of va r ious  conplcxing a c c n t s  

These s t u d i e s  oil1 be  followed by t o x i c i l  

of t ho  cnrbohydrcte eroup i s  under invcs t iga t ion .  
?.cents chosen f o r  exaninnt ion  hcvc bccn scrccned. 
t o  y o b i t  n n t l y s e s  Md r e l a t i v e  potency eva luc t ion .  

A2proxinntcly one h?.lf of the  
Tile d a t a  are beinl: subjec tcd  

0. De Basterday 

f. C l i n i c a l  S tud ie s  of Labcled P ro te in  F rac t ions  (6310) 

C l i n i c a l  s t u d i e s  of l abe led  ;>rotein f r a c t i o n s  a r e  being c a r r i e d  out on noma1  
i n d i v i i u c l s ,  p z t i c n t s  wi th  n i s c e l l r n e o u s  discnses, and p a t i e n t s  with var ious  typcs  
of czrcinm;?,  2s a 2 o s s i b l e  din:;nostic n id  i n  detecting e a r l y  cnnccr. 

S. !!. Lippincot t ,  \ I .  Le :?u.$ics, 1.J. Wolins, 2nd C. T. 0. Pone 

g. Tissue  Cu l tu re  (6120) 

S tuCics  on the  d y n m i c s  of c c l l  p r o l i  
l r b c l e d  t;iyi.iiGinc, have bGcn i n i t i c t c d .  
of :icraatolo&icp.l cells  fins k e n  i n i t i c t  
T. v?.luzble research t o o l  bu t  i s  of rid. 
cs  a c l l .  

v. 2. Bond 2nd E. P. Cronlcite BOX No 
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l ro jcc t  T i t l e :  Methodology (Continued) 
13, 14, 15. S t a t u e  ns of Apr i l  1958 m d  f u t u r e  p r o g r m r  (Continued) I i i h. ? repa ra t ion  of H3-Cytidine 2nd Iieoxycytidinc (6120) 

:!ark i s  being cxtcndcd on s t d y  of t;!c e f f e c t s  of c m t i n u o u s  (chronic)  exposure 
to Co60 r;cnn.: r c d i z t i o n  on m t i b o d y  proc!uction nnG s u s c q t i b i l i t y  t o  rnapi iy lac t ic  
silock i n  nice, 
r a t e s  of 1 r.nd 4 rep p r  !ir. dcp rcs s  the secondcry t c t m u s  a n t i t o x i n  rcs2onse. 
Zontinuous cxposurc t o  g r m n  r c d i c t i o n  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  rnd pcss ivc ly  s c n s i t i z e d  n i c e  t o  cnaphylac t ic  shock. 
ccu te  Coscs of gr.r,nx raciiation nrc bcin:; conpcred t o  nccunulztcd d%cs  af chronic  
r r d i c t i o n  wi th  r e spec t  t o  t h e i r  d c p c s s z n t  a c t i o n  on an t ibcdy  p r d u c t i o n .  
of secondary c n t i z c n i c  s t k i u l u s  i n  r e l z t i o n  t o  t h e  2.bovc rcd i r - t ion  c o n i i t i o n s  i s  
a l s o  bcinf: cms idc rcd .  

P r c l i r i i n x y  finc-ings indic.-.tc that continuous exposures ilt dosc 

Acute md f r n c t i o n d  

T!?e t ine 

R. D. S toncr  

Cy t id inc  ond deoxycytidine have been l cbc lcd  with t r i t i u m  by tile s m c  procedure 
3 i c  .: :irs ,iraved succcsa fu l  f o r  thyriidinc,  and n a t e r i a l s  !icvc been ob t r incd  wi th  
:>ec i f ic  n c t i v i t i c s  of s e v e r a l  h n d r c d  nC/&l. 
ttcri?.ls f o r  l n b c l i n c  n u c l c i c  nc ids  are undcr way i n  t h e  Brookhcvcn Nr.tiona1 
cbora tory  Ncdical Ijcpertnent anC Biology Dcpartncnt nnd a t  Coluubin University. 

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

M. L. XuChcs nnd J. H. Tzylor  

i. 

Ar::inine !ics been l abe led  i n  the zlphn p o s i t i o n  vir:  r cccn ize t ion  of i t s  a c e t y l  
.crivr. t ivc i n  t h e  prcscncc of t r i t i u n  oxidc UC excess  a c c t i c  anhydride (proccdure 
if Bcr!zinnn). 
:onsicletably l i icher e c t i v i t y  should be c n s i l y  a t t a i n a b l e  i f  ncccsscry.  Tiic p re sen t  
t a t c r i n l  cppears  q u i t e  sa t i s fp .c tory  f o r  zu tdrcdiocraphic  study of g r o t e i n  fo rnz t ion  
.n l i v i n e  t i s s u e s .  

P rcpz rn t ion  of DL-krt;inine Labcled wi th  Tr i t i um (6120) 

Specific a c t i v i t y  of thc order of 1 nC/ne vias c n s i l y  obta ined ,  Znd 

D. Sicnin and 1'1. L. IIuChes 

j. Bffcc t  of Incorpora ted  Trit iup-Lcbcled Thynidinc U ~ G r n r t h f  Cul turcd  
Xmnn T i s sue  C c l l s  (6120) 

Stui ' ics DD t h c  c f f c c t s  of t r i t iun inco rporc t ion  i n t o  t h c  nuc leus  of human 
: i s suc  cc l l s  (HcLa) IEVC bccn continucd. Resu l t s  s!iow t1w.t i n h i b i t i o n  of growth 
)y t r i t i u n  oxide can be dua l i cn ted  by t r i t i z t c d  thyn id ine  i n  conccn t r a t ions  i n  
:;IC uediun  of tlic order  of 1/1000tli of T 0. The p o s s i b i l i t y  t h a t  gro:.,th i nh ib i -  
: ion is due t o  toxic c o n t m i n c n t  (or  con2minznt.a) or t o  nonrad io rc t ivc  thynid ine  
izs been e l in inn ted .  A t t e q t s  are under wry t o  d e t e c t  the e f f e c t s  of the incorp- 
)r n t  ec! r ad iocc t  i v i  t y  upon inCi  v i d u r l  cc 11 s by c u t  o r  af,i ogr nphic nc t hods. 

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

IC. ?.?.diction X f e c t s  on P - n t i b d i c s  (6120) 



P r o j e c t  T i t l e :  Methodology (Continucd) 

13, 14, 15. S t a t u s  a8 of Apr i l  1958 and f u t u r e  progrnms: 

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

I n  add i t ion ,  t h e  compnrative e f f e c t i v e n e s s  of f r e s h  m d  lyoph i l i zed  p l a t e l e t s  

(continued) 

i n  the c o n t r o l  of r a d i a t i o n  bleeding w i l l  be evaluated. 

V. P. Bond, I. A. Conard, B. P. Cronkite,  J. R. Rubini rind D. K. Sorensen 

Pre l iminary  i n  v i t r o  experiments have been conducted t o  d e t e r n i n e  Opthum 
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  l a rvaeo  Encysted muscle larvae were l abe led  by intra-abdominal injec- 
t i o n  of i n f e c t e d  mice w i t h  glycine-2-Cl4 ond tryptophan-2-C14. I t  w a s  p rev ious ly  
shown t h c t  T r i c h i n e l l a  muscle l a r v a e  incorpora ted  C14 when t h e  h o s t  w a s  fed  a d i e t  
con ta in ing  these  CA*-labeled amino acids. v i t r o  turnover s t u d i e s  were done 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 D d - l a b e l e d  l a rvac  were incubated  
i n  a Krebs-Ringer-mouse serum medium, t h e  l a r v a l  s imples  were ob ta ined  periodical11 
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  i n  t h e  presence of C14-labeled amino ac ids .  T h i s  procedure 
is  a l a  being used to  label i s o l a t e d  muscle ln rvne  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  va r ious  components of l a r v a l  material. 

I s o l a t e d  T r i c h i n e l l a  l a r v a e  a l s o  inco rpora t e  

Seve ra l  f r a c t i o n a t i o n  procedures are being 

I L. V. Hnnlces and R. D. S toner  

n. Determinction of Vascular Volume i n  Normal nnd Neoplas t ic  T i s sue  by Use 
of S u i t a b l e  Radioactive I so topes  as Labels of Vascular Components (6120) I 

Chromium, phosphorus, and t r i t i u m  are at present  being used as l abe l s .  Pre- 
l iminary  s t u d i e s  are neceesary t o  e s t a b l i s h  cond i t ions  whereby either reproducib le  
blood volumes or an estimnte of d e v i a t i o n  from t h e  mean can be obta ined;  and t o  
determine t h e  i n f l u e n c e  of the  s a c r i f i c i a l  nethod and the handling of t h e  s p e c h e n  
on t h e  results. 

H. J. Bagnall  

0. Frocedures f o r  Study of Metabolism of C14-labeled 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. Development of Analytical Methods f o r  Glyco-pro te ins  and ObSeNntiOnS 
on T h e i r  Occurrence (6120) 

Mucoproteins are  CJI important y e t  neglec ted  biochemical c o n s t i t u e n t  of many 
mammalian t i s sues .  
behnvior i n  h e a l t h  c.nd d i sease  h a s  been only  very s k e t c h i l y  ou t l ined .  
study is i n  p a r t  an endeavor t o  c h a r a c t e r i z e  these compounds i n  a biochemical 
mixture t h c t  t h e i r  i d e n t i f i c a t i o n  may be f a c i l i t a t e d .  

Methods are lacking  f o r  a n a l y s i s  of these  conpounds and t h e i r  
The p resen t  

The s t r u c t u r e  of orosomucoid, t h e  alpha-1 ac id  g lycopro te in  of human p lasna  
hcs  been f u r t h e r  i n v e s t i g c t e d  w i t h  t h e  pe r iod ic  Wid  r e a c t i o n  and an enzyme ob- 
t a i n e d  from c l o s t r i d i u m  pe r f r ingens  which s p l i t s  o f f  s ialic acid.  The data ennble 
one t o  r e s t r i c t  t h e  number of poss ib l e  carbohydrate s t r u c t u r e s  and po in t  t o  6peCi- 
f i c  l inkages.  
r e s i n  m d  wi th  the T i s e l i u s  apparatus.  
con tn ins  grtlcctosomine cad glucosamine wh i l e  t h e  hun 
t a i n s  only glucosamine. Fur ther  s t u d i e s  are planned 
on t h e  pro te in .  

h bovine a lpha  g lycopro te in  h a s  been i n v e s t i g a t e d  w i t h  on exchange 
I t  cppears t h a t  t h e  bovine g lycopro te in  

8. A. Popenoe rmd M. Newnan 

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

Continuing s t u d i e s  on the mechanism of fonp&&w of hv- 
a c i d  which can  be used t o  c h a r a c t e r i z e  co l lagen ,  have been po in ted  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  formation of co l lagen .  
I t  has  now been shown t h a t  i n  rats the hydroxylysine i s  formed by t h e  a d d i t i o n  of 
an oxygen atom t o  l y s i n e  i n  the body ond t h n t  t h e r e  i s  no o t h e r  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  collagen. 
s e l f  i s  no t  i nco rpora t ed  i n t o  t h e  co l lagen .  
Data sucGest t h n t  p re sen t  co l lagen  nay bc two OK more p r o t e i n  spec ies .  T h i s  prob- 
lcn w i l l  be 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  po in t  more 
s p e c i f i c  a l ly .  

Even d i e t c r y  hydroxylysine a t -  
Lysine l a b e l l e d  wi th  C14 ww used. 

D. D. V a n  Slyke, F. M. Sinex 
I I  t 7 l  (Scc con t inua t ion  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 end f u t u r e  programs: (continued) 

r. F r o t e i n  Determination by Light S c a t t e r i n g  Methods (6120) 1 
The use 6f 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 iv ing  

xomise of h igh  s e n s i t i v i t y  t o  smal l  changes. 
'u lness  i n  observing r a d i a t i o n  e f f e c t s ,  Ce r t a in  p a r t s  of the procedure need 
levelopment and v a r i o u s  na t ive  p r o t e i n s  mus t  be s a t i s f a c t o r i l y  cha rac t e r i zed  
)efore  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 tud ied  and hemocyanin from squid. 
)f t h e  procedure became ev iden t  i n  comparison s t u d i e s  w i t h  t h e  u l t r w x n t r i f u g e .  
a u r t h e r  development of t he  method i s  planned. 

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

During the past per iod  
The use fu lness  

M. Maxfield 

S. Mechanism of T rans fe r  ac ross  Body Membranes (6120) 

The mechanism by wilich subs tances  are t r a n s f e r r e d  ac ross  membranes is  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 . . 
nembrones must be used as t c s t  substances and d i f f c r e n t  approaches t e s t e d  fo r  
productive r e s u l t s .  
involves a s p e c i a l  mectwism not y c t  known. 
by using sugars  of va r ious  conf igura t ions .  
dcvclopcd, i t  becomes of moment to study t h e  a c t u a l  mammalian system. 
an i s o l a t e d  brain-lung p repa ra t ion  seems des i r ab le .  An e f f e c t i v e  per fus ion  pump 
had t o  be adapted cnd i n  p a r t i c u l a r  a procedure i s  needed fo r  s e p u a t i o n  of 
pe r fusa t e  from mechanism t o  obv ia t e  c l o t  formation cnd r cd ioac t ive  contamination 
of t h e  pump. Pur the r  development w i l l  inc lude  inc reased  speed of preparc.tion, 
synchroniza t ion  of pe r fus ion  w i t h  t i s s u e  demands, development of s u i t c b l c  pcr- 
f u s a t e ,  adapta t ion  of e lec t roencephalographic  record ing  s e l e c t i o n  of a n e s t h e t i c  
ac id  and sundry mechcnical improvements. 

P. G. LeFevre and G. F. McGinniss 

The t r a n s f e r  of suga r s  from t h e  vascu la r  bed t o  t h e  b r a i n  
S p e c i f i c  mechanisms nre 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 t h i s  

- 
t. Inducticin of a Stl i te  of Recept iv i ty  t o  Foreign P r o t e i n  (6120) 

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 developnent of 
whereby r e t c t i o n  t o  p r o t e i n  of t i s s u e  not  hcnologous can be suppressed o r  
minimized t o  limits compatible wi th  normol func t ion  of hos t  and fo re ign  t i s sues .  
Mice were s t u d i e d  t o  determine t h c  e f f e c t  of neona ta l  exposure to  a fo re ign  
p r o t e i n  on behavior at LI lcter ageo 
At s ix  months of age these  t r e a t e d  mice when presumably s e n s i t i z e d  to  the  p r o t e i n  
by r o u t i n e  i n j e c t i o n  m d  then  cha l lenged  showed 13 per cent  f a t a l i t i e s  as com- 
pc.red w i t h  75 per  c e n t  f o r  the  con t ro l s .  Pu r the r  invcstigcrtlon is plrnned i n  
order  t o  c h a r m t e r i z e  b e t t e r  t h i s  modified immunological response nnd t o  
de tennine  whether o r  no t  t h i s  phenomenon i s  i d e n t i c a l  with t h a t  descr ibed  f o r  
ocquircd to l e rance  t o  t i s s u e  t r ansp lan ta t ion .  

news 

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

G. Ter res  

BOX No 

FOLOER 
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PROIOSM. AND AWHORIZATION 
FOR FlESBIACH OR DEVELOPMEM 

, 1. P r o j e c t  T i t l e :  
I 

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

2. Date: 
May, 1958 

10. Persons i n  Charger 
Drs. L. E. Parr, R. A. Conard, V, P. Bond, 
E.?. Cronlrite, S.W. Lipp inco t t ,  R.A. Love. 

t --- 

11. S t a r t i n g  Date1 

Continuing . 

- 

Ib. C i v i l  E f f e c t s  Tes t ing  Program (See P ro jec t  S h e e t  f o r  6600) 

12. Background: 

E n t e r p r i s e s  approved by the Medical Department though n o t  necessa r i ly  
i n t e g r a t e d  i n  its endeavor t o  the sane degree a s  undertakings i n  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  and appl ied  research  and development are repor ted  i n  t h i s  category. 

13, 14, 15. S t a t u s  as of  Apr i l  1958 and Future Program 

a. S t u d i e s  on the Marshallese People Exposed t o  P a l l o u t  Radta t ion  

The annual expedi t ion  t o  the  Marshall  I s l ands  f o r  t he  medical exan ina t ion  of  
t he  82 Marshallese 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  i n  1954 was 
c a r r i e d  ou t  i n  March , 1957, t h ree  years  a f t e r  exposure. The f ind ings  of  t h i s  
survey w i l l  be publ i shed  i n  a j o i n t  BIIL-Naval Medical Research l n s t i t u t e  r epor t .  
Preparations have been completed f o r  a four-year survey i n  the Spr ing  of 1958. 
Hcnatological and o t h e r  examinations a r e  contenpla ted  f o r  t h i s  survey, which w i l l  
be made a t  Rongelap, where these  people now l ive.  
ana lyze r  w i l l  be se t  up aboard a Navy LST f o r  the purpose af c a r r y h g  ou t  ganna 
spec t rographic  ana lyses  on the  exposed and unexposed people on Rongelap. These w i l l  
be c o r r e l a t e d  wi th  u r ina ry  exc re t ion  r a t e s  of  i so topes .  A s  i n  the p a s t ,  the  United 
S t a t e s  Navy is  a s s i s t i n g  the Atomic Bnergy Commission, Brookhaven National Laborator 
a id  agencies of the  Departnent of Defense i n  t h i s  survey. 
h d i a t i o n  E f f e c t s ,  General. 

R 
ana E. Car te r .  

In  a d d i t i o n ,  a whole-body gama 

Costs  are inc luded  i n  
See t a b l e ,  Determination of Radia t ion  Ef fec t s .  

A .  Conard, E. Cannon, Col. A. Lovmey, J. E. R a l l ,  Lt. Col, S. Bach, L. Meyer 

Depth dose neasurements i n  hunan-sized phantoms were ob ta ined  a t  one nuc lea r  
de tona t ion  a t  the Nevada proving ground. These gama and neut ron  measurements a rc  
now being confirmed and extended. 
Medical Research I n s t i t u t e .  

This work was a j o i n t  
No a c t i v i t y  is budgeted f o r  

V. 2. Bond, E. P. Cronlcite, E. E. S t i ck ley .  

IC.  Educational Conferences BOX N O .  

A s t a t e d  educa t iona l  e f f o r t  of the DepartmentF%@&- V= 

one s p e c i a l  conference cach year  i n  conjunct ion  wi th  the Div is ion  of Biology and 
Medicine of the Atomic Energy COrmiSsion. 
educa tors  t o  c x m i n c  wi th  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 c 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 exac t  format of the  conference w i l l  be a l t e r e d  i n  
each case t o  n e e t  the s p e c i f i c  needs of the group concerned. 

These conferences w i l l  i n  genera l  be f o r  

I n  February, 1958, such a conference was he ld  t o  which were i n v i t e d  a l l  o f  t hc  
Chairmen of the  Un ive r s i ty  Departments of Pathology i n  a l l  of the acc red i t ed  I ncd ica l  schools of t h e  United S t a t e s  and Canada. Over 85% of the i n v i t e c s  a t tended  

!The conference was adjudged most successfu l .  Its t i t l e  w a s  the Respons ib i l i t y  of  
i t he  Hospi ta l  P rac t i ce  i n  the F i e l d  of Nuclear Bnergy. 
! 
! (See cont inua t ion  s h e e t )  
' knQ I 8 0 3  -- 
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'reject T i t l e :  Spec ia l  P ro jec t s  (Continued) .-. _- 
r3, 1 4 ,  15. S t a t u s  as of  Apr i l  195C and Future Program. I 

1 

i :. Educat ional  Conferences (Continued) 

I t  has been assumed t h a t  AEC w i l l  f inance  sepa ra t e ly  any f u t u r e  conferences. 
:herefore ,  no c o s t  e s t i r n t e s  have been included i n  FY 1959 and 1960 budget 
:eques ts. 

I 1. Occupational 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  of the Medical Departnent is the 

The work 
Iccupat ional  Medicine Cl in ic .  
vholc the necessary i n d u s t r i a l  medical s e rv i ces  f o r  proper  operat ion.  
If the c l i n i c  has r i s e n  s t e a d i l y  with each year o f  t he  Laboratory's  opera t ion  and 
the u l t i n a t e  r i z e  of tbe o p e r a t i o n  cannot y e t  be determined. Within two years  
rdd i t iona l  p ro fes s iona l  and t e c h n i c a l  personnel  w i l l  be required. 
lumber of v i s i t s  t o  t he  occupat iona l  medicine c l i n i c  during P i s c a l  1956 w a s  
P,711, and during P i s c a l  1957'was 10,693. 
Zxnminations increased  from 1,595 t o  1,780. Costs a r e  included i n  the  General 
md Adminis t ra t ive c o s t s  of the Laboratory and a re  d i s t r i b u t e d  aa I n d i r e c t  Expense 

This  organiza t ion  provides  t o  the Laboratory as 8 

The t o t a l  

S imi l a r ly ,  the t o t a l  number of x-ray 
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PROFOSAL. AND AVTHORXZATION 
FOR ReSBARCH OR DEVELOFMENT , .  

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

NYO-149 

5. Contrec tor ' s  6 0  Method and Time of Reporting 
No: Progress:  Q u a r t e r l y  & Special  

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

(Nevada Studies)  I 2. Date: 
May, 1958 

Brookhnven has undertaken spot  assignments f o r  t h e  C i v i l  E f f e c t s  
T e s t  Program as nppropriatc .  
S e r i e s  by members of t h e  Medicnl Department. Thei r  work i s  r e p o r t e d  as  p a r t  
of t h e  Medical Department program (see S p e c i a l  P r o j e c t s ,  page no. 6000-30 1. 

Work wns c a r r i e d  out dur ing  t h e  1957 Nevada T e s t  

No cont inuing  budget reques t  has been submitted s i n c e  t h e  work i s  
of a 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 t e s t  program, 

.- . 

I 

$ 0 0 \ 8 0 5  
box No 

FOLDER '___- - 
OPFICIAL USE ONLY Page 6000-92 


