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1. Xedical R e s e ~ r c h ,  R 

The rnedical research progran is inereasin& using the 
spac ia l  facilities of Erookhaven fn i t s  work. On the  assmp- 
t i o n  t h a t  the future medical center may be constructed d u r i n g  
tine next few years 
adequate although Improvement in some of the arli.mil quarters 
a r e  necessary whbh I t  is  hoped may be obtained d u r i n g  Fiscal  1954, 
The Zedical Dopartment is congosed of Dtvisions of Bacteriology, 
Biocheslis t r y ,  Pathology, physiology, the Research Xospital  and 
I n d u s t r i a l  Xedicine, the latter b e h g  budgeted elsewhere a s  a 
genaral  expense of  the Laboratory. In the Investigations carried 
out  in tjie :Jedical Dqartmnt  all of the d i v i s i o n s  arq'engaged 
t o  a s e a t a r  or lesser degree In a l l  me mJor probleas of study. 
It has proved i n p r a c t i c a l  t o  continue segrega t ion  of p r o j e c t s  
devoted excZusively t o  cancer since many of these a l so  are  of 
funda-.ental hpor tance  l.n radiation =ark and v i c e  versa. T O  
OUT b e s t  e s t b a t a  about 22 percent of the total e f f o r t  should 
be charzed against cancer per 96 and 78 percent against  gen- 
e r a l  a e d i c a l  research. It is expectod that each year w i l l  be 
incren3iii;ly productive of results, now t ha t  a "core" staff 
has been assernbled vith one o r  two exceptions. Sone greater 
depth  i n  s t a f f  I s  r e p i r e d  f o r  the b a s i c  grou? and this in turn 
vi11 per.-:it z r e a t e r  use of v i s i t i n g  and rotating s c i e n t i s t s .  
The pcrcenta;e f izures LY brackets  f n d l c a t e  the r e l z t i v e  
f r a c t i o n a l  s c i e n t i f i c  e f fo r t  of t h e  entire 3XL medical prggriFiI1 
devoted t o  tha t  a s p e c t  of the work. 

the present fac i l l t fes  are reasonably 

,. 
& 

( 3 0 )  A, Utilization of therm1 n a t r o n s  f r o 3  t h o  reactor  t o  
deterxhc their  Mologfca l  effects 
t o  yedical  therapy and their effects on b io log ica l ,  
biocnerd.cnl, c y t o l o g i c a l  and physiolojlcal sys tens. 

co ipa r tnen t s  and f a c t o r s  affect ing tire movement o f  
tiiese cons t i t uen t s .  

The effects of i s o t o p i c  radiat ion on physiolozy and 
h i s t o l o 5 y  of body s y s t e m  and the exp lo ra t ioc  of the 
use f o r  n e d l c a l  pur?oses of shor t - l ived  r a d i o a c t i v e  

Tho r,echanisms of p ro te in  sTynthosis and degradat ion 
in tilo i n t a c t  a n i x l  body as e luc ida ted  by r a d i o a c t i v e  
laLelled p r 3 t e i n s ,  p recursors  ar,d prqducts. 

2) E ,  The use of  radioactive Lsotopes t o  evzlu;.':e disease 
s t z t e s  and the therapy thereof, 

iProjects  x i th  c o l l a u o r a t b g  i n s t i t u t i a n s  iii which 
2raokhaven facilities will be utilized f o r  s c sc i a l  
se ;nents sf s tudies  agreed upon. 

t he i r  apnlication 

rn ' ' ? (15) The d i s t r ibu t ion  of body water anc! i t s  so lu t e s  Fn body 

- 10) C, 

i so topes ,  

17) D, 

- F, Callaborat ixre  s t u d i e s  and deve lowec t s .  
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F, Collaborat ive studies and developments, 

12. Collaboration by the Brookhaven medical staff on segaents of 
problems p i t h  investigators ir, other i n s t i t u t i o n s  u t i l i z i n g  
t h e  special f a c i l i t i e s  a t  Brookhaven are des irable  both f o r  
t he  staff and the progrm.  These mike r e l a t ive ly  small demands 
on staff ef for t s .  
de t a i l e d  below. 

A f e w  representative col labora t ions  are 

I. A study of t h e  effects of t ue inplantation of 

St, Albans naval Hospital, 

gerrzlanim oxide needles c o n t a b b g  All$@, P 3 2  and other 
radioact ive i so topes .  
E. C. Dudley, CDR (X) USN, and staff. 
St. Albans, I?, Y. i' 

Germniuq oxide appears t o  be slswvly dissolved by t i s sues  
and the pmanim quantitatively excreted. The use of needles 
of gernanim oxide as carriers f o r  radioact ive i s o t o p e s  is 
bein,= explored and the rad ia t ion  effects studied at arookhaven 
Xational Laboratory. 

2. The d i s t r i3u t ion  of r a d i o a c t i v e  xenon in nervous 
s t ruc tures  and other body tiSSU881 
Dr. R. X, Featherstone e t  al, State Univ. of Iowa, 

istered by b r e a t ! i h g  and a c t h e  as an a n e s t h e t i c  azent  con- 
c e n t r a t e d  t o  t h e  ;reatest extent in the adrenal g l a n d  fo l loaed  
by the c e n t r a l  nervaus system, Additional studies are p l a c e d  
usin3 t h i s  radioact ive i s o t o p e  In Yay and June, 1953. 

In FY 1952 it was learned t ha t  radioactive xenon adzin- 

3. The t rea tzent  of glioblastona mltiforsle. 
Dr. i7. H. Sweet et al, Xassachusettg General I iosp i ta l .  

The i3rooPAavcn a s p c t s  of th l s  project a r e  d e t a i l e d  else- 
nnere. The c o l l a b o r a t i o n  consists of p r e r a d i a t i o n  studies on 
pa t i en t s ,  ar,d their p o s t r a d i a t f o n  evaluation, as  r;eL1 as exten- 
s ior ,s  o€ toxicological observations on boron a d a i n l s t r a t i o n .  

4. The possible t h e r a p e u t i c  effects of radiolantiia~lun 
ciilorlcie upon p l e u r a l  or peritoneal carc lnomtous  effucions.  

The distribution of rare earth isotopes other  than 
lanthanum having d i f f e r e n t  ha l f - l ives  and radiation spect ra 
:?her_ in:oct;ed as chelate conpo~nds, 
Dr, Daniel Laszlo e t  al, Xontefiore Hospital .  

 ill be done a t  3rcmkhaven. Che:.:ical s t u d i o s  and gos t r ad ia t ion  
evaluation of  patients at c o l l n b o r a t t r r g  i n s t i t u t 2 o n .  

This c o l l a b o r a t i o n  is p ro jec t ed  f o r  1954, Eadiation studies 



E. The use 
end the 
D ~ s ,  L e  

OL radioactive isotopes t o  soL,uato disease states 
therapy thereof. 
K. Dahl, E. G, S t a l l  1x1, C, Q. Foster,  J. L. Ganblo, Jr. 

12. Radioactive i so topes  may f i n d  one of their greatest uses in 
medicine In the evaluat ion of  a patient's aondi t ion  ani! the 
effectiveness of the therapy. This requires careful s t u d y  of  
the disease nechanlsns and development of isotopic compunds 
capable of yielding the desired information. The use of 1131 
In thyroid disease is one type of axample, but t h i s  is unique 
by v i r t u e  of the a v i d i t y  of thyroid f o r  iodine.  In nost in- 
stances the approach p r i l l  be through evaluation of the cardio- 
vascular-renal systen, the gastrointestinal systen o r  some 
other body coaponent where s p e c i f i c  measurements can be made. 
Short- l ived i so topes  should be p a r t i u u l a r l y  usefu l  in these 
sda p t a t ions. \ 

i 

13, -The distribution of body water and its solutos in body COJ- 
partnents and factors af fec t ing  the aovement of these consti t-  
uents,  

of body s y s t e a s  and the exploration of the use for zlodical pur- 
poses of shor t - l ived  radioactive Isotopes. 

-The effects o f  i s o t o p i c  radiation on physioloG-y and histology 

14.' P a t i e n t s  with Graves disease lnre evaluated, t r e a t e d  and 
re-evaluated. 
i n  the  nephrotic syndrome i78re found. 

By the use of Ha58 sodim distribution anoml ies  

15. The above studies continued and a comprehensive stuciy m s  begun 
of hypertension and the relationship of bod e lec t ro ly tes  t o  

being fltrst ex lored. To date p a t i e n t s  n i th  hyper- 

exchangeable body s o d i m  nhich follows sod~ua r e s t r i c t i o n  is 
not  co r re l a t ed  with decrease blood pressure. 

cont ro l  of the disease  has been begun, Na 2z is the elenent  
tension the Na 5 4 studies have shorn that the decrease i n  t o t a l  

16. S tud ie s  w l U  cont inue,  



o g i c a l  assay methods f o r  indiv idual  anino acids have been 
s e t  up toGether w i t h  specific c h e d c a l  nethods to perxit 
se lec t ion  of best  nethodology f o r  each expe rben ta l  study, 
Ion exchange c o l u m s  fn conjunction w l t h  a f r a c t i o n  cutter 
have been s e t  up t o  i s o l a t e  t h e  individual amino ac ids  from 
biological mixtures, 

16. The study w i l l  continlter 



I 

D. The aechanisms of protain syntherria and degradation ln the 
intact  a i . m l  body as elucidated by rad iozc t ive  l a b e l l e d  
? ro t e ins ,  ?recmsors and 3mducts. 
Drs, D. D. Van Sljrko, P. 2.  Sinex, L. V. ibd:es, T .  E. Carson+., 
L. Gidez, L. E. Parr. 

12. The nechmAisJs by mhich amino acids a r e  used in tho  synthes is  
or’ p r o t e h  ar.3 not h o r n  and it is of p a r t i c u l a r  Interest t o  
t r y  t o  exFlain why no recognizable ir.ternediatos have been 
found betneen a v h o  acids and ? r o t e i n *  to searcl: f o r  t l iese 
i n t e r m d i a t e s  and t o  isolate the= if they be denonstrable;  t o  
s tudy the riletabolism of a d n o  acids pit41 specif ic  refereme t o  
the i r  oxidatilon, storaLe and l,r;cor>oratlon i n t o  GroteF-,; t o  
stud;- the effects Qf i m c o n e s  and o ther  honeos ta t ic  z:ec!iacis.:s 
on amino ccid ne tabol i sn ;  and t o  study the r e l a t i o n s h i p  of 
h t r r -  and ex t r ace i lu l a r  free a3ir-o a c i d  amcefi t ra  on as n e l l  

a3b-o  ac id  i n t a  tissue p r o t e h .  To use t h i s  knonledge t o  he lp  
explain certain d i s e a s e  ?henonena and t o  esnlore the  effects 
of rac’iatior? on t h e  biocheaical  system havlnz t o  do with ?roo 
t e i n  r;yxt!=esis, dezrada t ion  and d i s t r i b u t i m  in  the body. 
a d d i t b n  t o  the above there are belng developed m t k o ? s  f o r  
free a d n o  ac id  analysis by fraction c u t t h g  and c.hrozatoCraFhy 
ir adGitior, t o  t ! m s c  a l r eady  a v a i l a b l e  f o r  :mtier;’i study. 

as  o the r  f a c t o r s  related to the incorporat ion of C t i  labelled 

In 

13. -Utilizatix of therxal  neutrons f r o n  the reactor t o  d e t e r n h e  
t h e i r  b i o l o j i c a l  effects their a ? p l i c a t i m  t o  x d i c a l  thcraFy 
and t h i r  effects m S i o i o z i c a l ,  biocho:iical, c;.rt,J13;ics1 2nd 
3hysL919 ; i c a l  s y c t e m .  

;)i?rtzents and f ac to r s  a f fec t izz  the novenont of those cons t i t -  
uents .  

o f  bod;. syzterns and $he explora t im of the ase f o r  aed ica l  pur- 
poses of  s h x t - l i y e d  radioactive isotopes.  

t:ie tu;lena?;r fhcreof. 

-The d l s t r i b u t i m  of body mter a r d  its so lu tes  i n  body cor-- 

-Tho cfr’scts Jf i so to ; ? i c  ra2Lntion Qn physiola ;J a d  histology 

-T!ic ;1s9 3f rac l iozc t i rc  i s o t o 7 c s  t~ e v a l u z e  disease s t s t e s  and 

14 e 13ne ?aye? tvas ?ubli3h,ed or, the effect of L i s u l h  or, the Fncorp- 
o r n t i o r t  of carbon 14 k t o  the ? ro te in  of r a t  dia?hrag% Xethods 
‘t7ere established and expc r i zen t s  b e g m  on other  p a r t s  of the 
?r 3blcn. 



13 -Utilization of therxal neutrons from the reactor t o  detemine 
t h e i r  S i o l o z i c a l  effects  the l r  a p n l i c a t i o n  t o  Ted ica l  therapy 
and t h e i r  ef lects  on b io iog ica l ,  biochenicel, c y t o l o g i c a l  and 
A p h y s i o l o ~ i c a l  systems. 

-The d i s t r i b u t i o n  of body water and i t s  s o l u t e s  i n  body coinpart- 
ments and f a c t o r s  affecting the govement of these cons t i tuents .  

-The use of r ad loac t ive  i so topes  to evaluate diseese s t a t e s  and 
the thera;y tkereof .  

14. Standards of  t r e n t z o r t  fo r  thyroid cancer ? a t i e n t s  :yere estab- 
lished and there vas established validity of tracer ady in i s t r a -  
t i o r  t:, enable p r e d i c t i o n  of  r a d i a t i o n  de l ive red  t o  the henato- 
p o i c t i c  sys tc .? .  ‘detkods *re established t o  s tudy  inxune mech- 
an i sm and prel iminary 8osaEes Tere vorked out.  Stuqies wre 
begun on tho  use of C13 as a palliatfve t r e a t x e n t  In carcino- 
matosis and exp lo ra t ions  a ide looking toward c l i n i c a l  uze of  
a rgon  41, 

The p e r i o d  du r ing  rrhich an animal renains refractX;r t o  i m u e  
stimuli af ter  i s o t o p i c  r a d i a t i o n  and the dose required has been 
yorked out. 
roles played by var ious  orgam3 concern!$ r r i t h  anti-body productio. 
The series of p a t i e n t s  treated with C 1  f o r  f l u i d  accuzlulatfon 
has been e r l a rged  and studies with lrrypton 87 have been carried 
out  on s b i l a r  patlcnts.  Adonozatous chanzas of the thyroid 
have been found in soae rets exposed t o  r ad fn t ion  f r o 3  2131. 
Studies have beer continued on the  control  of m e t a s t z t i c  thyro id  
cancer, It  has been shown t h z  krp tc ln  37 aa;r sIqgrcss f o r z a t i o r  
of acid by the stonrach w f t h ~ u t  significant h i s t o l o z i c a l  changes. 

Testin;= is now under way t o  deter”ir,e snecific 

16. S t u d i e s  - .v i11  be cont i rued i n  all. p r o d u c t i v e  areas.  

i l l l l b 4  



c o  

12. 

The effects of isotopic radiation on ~ , - ~ s i o l O g y  and histology 
of body systems and the explorat ion of the  use f o r  iaedical 
pur?oses of shor t - l i ved  radioactive isotopes. 
D r s .  L. E. F a r r ,  J. S.  Robertson, D. C, Tosteson, J. L. Gaable, Jr. 
R, D. Stoner ,  J. T. G o d w i n  C, S. Lenallen, C, G. F o s t e r ,  
C. J, Shel labargcr ,  J. E. h l ,  H, L. Cann, Jr. 

A d d x l s t r a t l o c  of rad ioac t ive  i s o t o p e s  for d h g ; l o s t l c  End thera- 
peut ic  ?urposes i s  dependent not only on a full. kmowledee of the 
pathmys these substances may take ;t? t h a  h-7 body b u t  on a 
precise honled. ;c  of  t h e i r  effects, metabol ic ,  physiglogical and 
cy to log ica l ,  on the tissues which nay be exposed t o  r;riliation. 
The avoiclance of undesirable affects and enhanceizent of desired 
effects is b e b &  s o u ~ h t ,  Experien must r m g e  froz p e r t l y  
established bases such as use of I a% LE t rea tncnt  o f  thyro id  
dlscase and salignaccy t o  explorations on the use of radioact ive 
gaseous i s o t o p e s  exhibiting certain s p e c i f i c  types of I phjs io l -  
ogical and radiological behavior, 
includes the beLon l i s t e d  projectst 

The s t u d y  is a broad one and 

1, .The l o c a l  con t ro l  of f l u ld  accuarulatioi-, associated 
wit:? cer cinoxa tosis 
i so togcs  suc;I as C13 (35 ah.), A 4 i  (lo?, ab,) and Kr8? (74 min,) 

, . d s t i o n  w 1  h short-Uved radi c t i v e  %' r - '2  

2, 

3. 

The suppression of gastric a c i d i t y  ~ i t h  Kd7 and A 4 1 .  

The long t e r i  histological effects on ra t s  of 1131 
given i:: doses equivalcnt to those used fo r  thyro id  a b l a t i o n  
i n  pat ients  and t o  c o n t r o l  Graves disease.  

4. The histological effects of l o c a l  radiation on h u m n  
tissues f r o 3  internall ; .  adxinistered I so topes  as in f l x l d  
accmula t iom associatad. with carcinoxatosis and F:: t rea taent  
of t h y r o i d  d i sease  and aalignancy. 

p a t i c c t ;  *;;it> anzina  and Sraves disease .  

e s p e c i a l l y  wi th  reference t o  increasing turnor a v i d i t y  f o r  rad io-  
a c t  i v c  i g d L i e ,  

5. 

6, 

Systc.riic and thy ro id  effects of 1131 aG.:bistered t o  

C o n t r o l  or' netas ta t ic  t h y r o i d  carcix.2a 1 . v i t h  X13I 

8. The effects of  radioactive i s o t o p e  a d 3 i n i s t r a t i o n  on 
kidne;! 3 x ~ c  t i w  . 

; I i s t 3 l o g l c a l  than ;os f'olloivin , l o c a l i z e d  i: :otopic 
beta and gaxrm r a d i z t i o n  in ,mli~;nant and n o r m 1  s t r u c t u r e s .  

necbar_ls;ns n i t >  re spec t  t o  vird., bacterial, t ox ic  anci parasitic 
a p p c s  . 

9. 

10. The effects qS i s o t o 3 i c  rnd ls t io l r i  on the irzrmne 



14. Xethods =re developed using the o lde r  means of s t u d y h g  body 
na er distribution and cer ta in  coqmrisons xere m d e  with 
Na 24 

15. Xethods were developed f o r  using C13* 
measurement of a certain f rac t ion  of Sod7 ;.rater and the v a l l d l t p  
of such measurczlents established by comparison with inulin and 

tens ive  data were 
across the red cell. 

sucrose neasurenents sinultane 
o b t a h 8 d  on the xovement of Na 
membrane and f ac to r s  wore uncovered whfch nay be s i g n i f i c a n t  
in a f f e c t i n ;  this novemnt i n  sickle cell anexia. !L'racer 
theory was further developed in accordance T i t h  needs f o r  
predict iolr  of f a s t  moving coaponents in neutron c a j t u r e  ex- 
periments.  Several  publications have been prepared. i ' 

BrB2, C136 h the 

16. The studies rill be developed and extended d u r i n g  t h i s  interval. 



t 

The distribution 0; body mter a n d  i t s  solutes in body corn- 
partaents a n d  fac tors  affect ing the aovenent of these 
constituents. 
D r s ,  J. S o  Robertson, L. E. Farr 
teson, C. Go Foster ,  C. G. Lewden ,  E, T. Dunt7an. 

J, Lo GmLle, Jr., D. C. Tos- 

12, The use of radioactive i so topes  and particularly the use of 
stable elements which may capture thermal neutrons r e s t s  upon 
available knowledge rega rd lng  the dis t r ibu t ion  of these coa- 
pounds vi thin the body and the rates a t  W c h  they 30ve t f u o x h  
the various body conpartnents. In capture therapy i t  i s  nec- 
essary  t o  develop precise knowledge r ega rd ing  the fas; cozpon- 
ents  i n  such zovements and the barriers which nay exiist. Kuch 
iiifornatloii can be sained by a better knowledge of  edcna form- 
a t ion  and control, The use of radioactive tracers appears  tcr 
be the best way t o  o b t a i n  des ired  h o w l e d g e  and newer short- 
lived isotopes are  5ein.g studied t o  see if by their empJopent 
bet ter  nethods can be developed. 
throuzh the p r o j e c t s  given beloar 

1. 
ed e 3;i. i; o x  xnd noc-edma t 31.1s 'at Lents . 

2, Distribution of CL38 Br (stable), Br8* Na24 and 
~ 1 3 6  Li extra- and in t r ace l lu l a r  f luids.  

The study i s  beim; prosecuted 

Equilibriux r a t e s  of  Na24 and other e lect2olgtes  in  

3. P a n s f o r  of Na and K across the red cell menbrane 

4, Disap!>earance o f  Na24 C136 , C138 K4*, antipyrine 

wi th  par t icular  reference t o  sickle cell anemia. 

and tritim i n  various s t a t e s  of t hy ro id  Funct.!on. 

5, Application of t racer  theory in a n a l p i s  of the 
k i n e t i z s  o f  e lec t ro ly tes  i n  phys io log ica l  systems. 

13 -Uti l izat ion of thermal neutrons from the reactor t o  deter:iine 
their bio1o:ical e f f ec t s  
and t h e i r  e f fec ts  on biological,  biochemical, cytoloLica1 and 
physio1o;ical systems. 

-The effects  of i s o t o p i c  radiation on physiology and histology 
of body systeqs  and t h e  exploration of the use for medical 
p ~ ~ p o s o s  o f  shcrt-l ived r a d i o a c t i v e  i so topes .  

-Tho xech?anis.;ls of p r o t e i n  gymthesis a n d  degradation i n  the 
i n t a c t  a n h a 1  body as  elucidated by radioac t l v e  l a b e l l e d  p r o t e i n  
precursors and p r c d u c t s ,  

-The use of radioact ive isotopes t o  evaluate disease s t a t e s  and 
the therany thereof,  

their a p p l i c a t i o n  t o  medical therapy 



A. - 2 

3.3 

3.1. Effects o f  neutron r a d i a t i o n  of r ecep to r  a n h a I s  on 
turnor t r a n s p h n t a b i l i t y  in mice with especial reference t o  
bra in  t m o r s .  

12. Xeutron depth  dose measwements in tissue equivalent  
phantoms co:lparFng co l l i na t ed  and divergent beams. 

13. Design of ap?aratus t o  facilitate therapeutic and 
e s p c r b e n t a l  medicine uses of t h e  Brookbaven reactor. 

14. 
neutron r ad ia t ion  d u r i n g  capture therapy of patients with b r a i n  
tumors 

Tissue pathology of organs and turnors exposed to  

15, Tissue changes In mice exposed t o  noutron r,adic?tion 
with and a i thout  a d c i n i s t r a t i o n  o f  c a p m e  elements .i 

16. 

17, 

18. 

39. 

Tissue cytology fn mice exposed t o  various dosaps  

Analysis of tissue for  trace elements by activation 

Tho effects of theraaf neutroii r a d i a t i m  on protein 

The effects of  neutron capture fnduced racilation on 

of conpounds used and 2roposed for neutron capture  studies.  

by therxal neutron capturer 

synthesis and degrada t ion  in rats.  

b a c t e r i a l  cells and the i r  products. 

The distribution of body water and I t s  solutes In var ious  
body cmpar tnents  and zovcnent betneen these cozpartaents. 

The effects of i s o t o p i c  r a d i a t i o n  on ?hys io losy  and h i s t -  
olozy of body systems and the exploration of the use S? 
f o r  x c d i c a l  purposes of short-lived r a d i o a c t i v e  i s o t o p e s ,  

The mechanisms of protein synthesis and degrada t ion  in 
the i n t z c t  animal body as elucidated by radi3nct ive labelIcI 
p r o t e i n  precursors and products. 

14 A b e ; h x h , . =  was zade in the use of  the reactor for brain tumor 
therapy. The f e a s i b i l i t y  of the procedure vas ostablls!led and 
the i m e d k i t c  need f o r  c e r t n b ,  types of a d d i t i o n a l  i n fo rxa t ion  
na s s h o ~ n .  

15 A ser ies  of ten patients aith brain tamor vias coinpleted v i th  
boron LO capture therapy. C l i n i c a l  results were a p y r e n t  Fn 
ei:;ht o f  the  ten p a t i e n t s  sug ,es t ing  a retardatior! o f  t m o r  
growth .  The procodure  does n o t  seem t o  a l t e r  the blood-bra- 



barr ie r  through these exposures. 
have been made and the isodose neutron curves are  bein: vorked 
out .  
in 31 ce which it is hoped sill provide a suitable experhenta l  
node l  for developnent of better procedures. 
believed to be charac te r l s t fc  of intense high energy radlat ion 
presumd t o  be of capture origin have been noted In sgecizlens 
exaahed,  
analysis in blood and tissues. Preliainary data on neutron dos- 
age tolerated by i n t ac t  animals have been obtained. 
ha-.-e been construoted using a s i d e  g o r t  of the reactor  f o r  Instru-  
mentation and certain small animal studies. Designs have been 
.made for a f a c i l i t y  at the Uedical Depnrtnent's high flux p o r t  
permi t t ing  its use for animal experfmentation w i t h  the raactor 
a t  constant power, 
dea l ing  a l t h  various aspects of the study. 

Tlssue equivalent phantozs 

An experinento1 glioblastoaa multiforne has beec developed 

Histological  changes 

A nethod is being worked out l o r  su i t ab le  boron 

F a c i l i t i e s  

Several publicat ions are being prepared 

The projects m i l l  be developed 
as additional data becone aval able. Explorations are  being 
carr ied out l o o k h g  tomard adding one or  b o  university hos- 
p i t a l s  in a d d i t i o n  t o  the Xassachusetts General H o s p i t a l  t o  
tne cooperat ing group, 

explored and utilized fur ther  1 16. 


