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0 UNIVEGITY COhTRIBUlTON TO 

The University of California ,  through the  School of Medicine a t  
San Francisco, i s  seeking f i n a n c i a l  a s s i s t ance  f o r  the  operation of 
t he  Radiological Laboratory from the  Atomic Energy Conmission, which 
has  b u i l t  and equipped t h i s  Laboratory. It i s  well, a t  t h i s  t i m e ,  t o  
po in t  out t h a t  whereas the  Atomic Energy Commission is providing the  
main f i n a n c i a l  a s s i s t ance  f o r  the  add i t iona l  vork being done by the  
Fladiological Laboratory, the  University through i t s  own personnel and 
equipment and f a c i l i t i e s  i s  contr ibut ing a great dea l  toward this 
p ro jec t .  
not  for the  connection with the  University which they enjoy here. 
Thus, we are able  t o  procure L good group of s c i e n t i s t s .  

appl icat ion of r ad ia t ions  i n  the  treatment of cancer. 
have p a t i e n t s  on whom t o  try the  new types of r ad ia t ions  and the  new 
techniques t h a t  w i l l  be developed, it I s  necessary t o  have a connection 
with the  University 3f California  Hospital  and Outpatient Department. 
It i s  necessary to have a complete staff of medical men i n  the Hospital  
and Outpatient Department t o  8creen the  p a t i e n t s  80 a s  t o  obtain those 
t h a t  are most l i k e l y  t o  be benefited by the  new treatments; and it  i s  
necessary t o  have a l l  of the  facilities of a un ive r s i ty  c l i n i c  and hos- 
p i t a l  t o  properly study these pat ients .  

the  University 's  personnel, facilities, etc .  
without the  University connection, a project  such a s  this could not 
operate. 

Many of the  s c i e n t i f i c  personnel would not be here were it 

The aim of t h i s  p ro j ec t  i s  eventually t o  improve the therapeutic 
I n  order t o  

It i s  impossible t o  put a monetary value on the  contr ibut ion of 
Suff ice  i t  t o  say t h a t  

12/22/52 
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Coztract AT-11-1-GW-10, Project  No. 2 

Robert S. %one, K. D., Dirrsctor 
G a i l  D. A ~ T s ,  Jr., Ph.D. , .4ssociate Director 

The program f o r  f i s c a l  year  1953-51: u i l i  include f u l l  use of the  
new bui id ing  and f a c i l i t i e s  f o r  the  first time. The building was ac- 
cepted i n  Septenber 1951, and t h e  synchrotron Ln July 1952. The q n -  
nhrotron has needed numerous a l t e r a t i o n s  t o  make it usable f o r  our 
purposes. 
the  r h y s i c s  5 x t i o n  s t a f f .  The Biology Section has standardized 
c e r t a i n  t e s t s  on the 250 ki lovoi t  x-ray machine t o  be used l a t e r  f o r  
comparisons with the  rad ia t ions  from the 70 mi l l ion  v o l t  synchrotron. 
These t e s t s  can proceed as rap id lv  as the synchrotron operation vill 
permit. Tne appl icat ion of the m u I t i m i l l i o n  v o l t  rad ia t ions  t o  
p a t i e n t s  with cancer should get  unaeruay i n  fiscal year  1953-5h. 
radioiodine program w i l l  decrease considerably,  and the o r i g i n a l  hema- 
tc logy  program has been terminated except f o r  following a few pa t ien ts .  

For adndnis t ra t ive and research purposes the  Laboratory i s  divided 
i n t o  .zc+, ions.  
goneral ly  taken care of i n  a business  o f f i c e ,  as w e l l + a s  providing 
c l e r i c a l  and editorial help f o r  all sections.  

Fh'YSICS S E T I O N  - G a i l  D. Adams, Jr. , Ph.D. , in charge. 

Tne Physics Section was created pr imari ly  f o r  t h e  physical evalu- 
a:im of the  ra&ations uhich the 70 mil l ion  e lec t ron  v o l t  synchrotror. 
produces and f o r  the operation and main5enance of t h e  instrument. A l -  
though 70 MeV x-rays were f i r s t  produced by t h i s  machine I n  San Fran- 
c i s c o  on November 9, 1951. l e l d  t e s t s  and necessary development work 
not conrpieted a t  the  fac tory  r e w l t e d  i n  delayFng acceptance u n t i l  
Jnly 1, 1952. Shortly a f t e r  acceptance a la rge  but  preliminary pro- 
ern of i r r a d i a t i o n  of b io logica l  specimens was i n s t i t u t e d  simultaneausly 
w-th physical  s h d i e s  of the  x-ray beam. Then followed another develop- 
n m t  period aimed a t  increasing the  u t i l i t y  and f l e x i b i l i t y  of the syn- 
cnrotron. After  another c a l i b r a t i o n  period, a major s e r i e s  of b io logica l  
L r r a 3 a t i o n s  was again made. It i s  hoped t h a t  these will be d e f i n i t i v e .  

Dosiiietry is t h e  chief r e s p o n s i b i l i t y  of t h e  Physics Section: 
t i o n s  included are 250 Kv x-rays, 70 Mev x-rays, and e lec t rons  from per- 
haps 5 t o  70 Mev. 
zat ion and absolute energy u n i t s .  
dependent comparison of these  u n i t s  v l t h  induced rad ioac t iv i ty  should be 
mads, 
treatmen% of human p a t i e n t s  1 1 t h  cancer w i l l  have been s tar ted.  Toward 

T:, hasten t h i s  process  we have asked f c r  an expansion of 

The 

0 
The M n i s t r a t i v e  Section w i l l  handle those matters  

--------------- 

radia-  

Dosage intercompadsons are t o  be made between iod- 
I n  t h e  case of 70 Mcv x-rays, an i n -  

It i s  ant ic ipated t h a t  nich of this w i l l  have been done before 

12-22-52 
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FFXSC 5 S33 TI ON (Continued j --_------_----- 
t h z  end of f i s c a l  year 19.53-5.1, it is expected t h a t  the  e lec t ron  ex t rac t ion  
q u i p e n ;  nl1 be m s t a i l o d  on the synchrotron. \hen t h i s  i n s t a i l a t i o n  has  
t e e 2  ccm;leted, the p h y d z s  sectinn w i l l  start a s e r i e s  o f  experiments de- 
signed t ~ :  evaluate t k e  e l e c t r c n  Sean arrd t o  cont ro l  this team and t o  con$roi 
t n i s  b e m  i n  a war which will make it usable c l i n i c a l l y .  

S h z e  mdch more extaisive m d i f i c a t i o n  of the synchrotron is neces- 
sari; tf.an was o r i r i n a l l y  Fla-..ne3, and since the instrumentation f o r  measre-  
nent of the Seam is proving a b igge r  problem than was or ig ina l ly  contemplated, 
a l a r g e r  Physics Section staff i s  planned i n  order t o  speed up the vork. 

BIOLOGY =TION - H e n r j  I. Kohn, Ph.D., M.D., i n  charge. --------------- 
During fiscal  year  1952-53 the  Biology Section has become a func t iona l  

c--.l a d  has  developed a l m o s t  full scale operations.  The plan f o r  fiscal 
ye= iSj3-5L is t o  continue t h e  work b e g w  i n  the  pas t  year and t o  expand 
inza the f i e l d  of experimental pa ths low.  
1s t o  determine t h e  e f fec t iveness  of 73 MeV x-rays r e l a t i v e  t o  250 Kv x-rays. 
The deterndnation of the  b io logica l ly  equivalent doses of these r a y s  w i l l  
Fava t h e  way f o r  t h e  c l i n i c a l  use of the  synchrotron. 
ments f o r  t h i s  purpose have been devised and tes ted  u i t h  250 Kv x-rays. 
Som t e s t s  were run on the spnchrotron but  cannot be f u l l y  in te rpre ted  u n t i l  
the  physical  c a l i b r a t i o n  of the new instrument i s  completed. 
sTe:*.eci t h a t  f u r t h e r  t e s t s  will begin i n  the  lost p a r t  of the present  f is-  
c a l  ye= and will continue as a major p a r t  of the program in Fp 1953-5b. 
Tests involving immediate, delayed, and Late reac t ions  u i l l  be made by 
rneawrxg the dsse necessary t o  k i l l  50 percent of t h e  animals i n  a given 
period of time, including mice, r a t s ,  L-day old chick embryos, and several  
speczss of microorganismst t o  produce changes i n  the  weight of t h e  t e s t i s ,  
thprJs. a i d  spleen of mice; t o  produce a d e f i n i t e  react ion i n  the sMn and 
ct.argc !n growth r a t e  of the  t a i l  of t h e  rat; t o  produce a d e f b i t e  e f f e c t  
by l o c a l  i r r a d i a t i o n  on tumors i n  hamsters; and t o  induce tumors i n  mice. 
S d l a r  t e s t s  w+l1  be used l a t e r  t o  determine the  r e l a t i v e  biological  ef- 
f e - t i v e n e s s  of mul t -Ml l ion  vol t  e lectrons.  

The major problem of the sect ion 

A v a r i e t y  of experi-  

It i s  curren t ly  

0 

The second major object ive of this program i s  the  study of the  e f f e c t  
of varying the  d i s t r i b u t i o n  of a given dose of rad ia t ion  i n  t h e .  Contem- 
pcraq- rad ia t ion  therapy depends la rge ly  upon the f rac t iona t ion  and protrac-  
t i o n  of dosage t o  br ing  o u t  the  d i f f e r e n t i a l  s s n s i t i v i t y  of n o d  t i s s u e s  
m d  nespiams,  bu t  methods of doing t h i s  have not been studied very extensively 
i n  any j i c l o f i c a l  laboratory.  During the  present year a systematic studv has  
Seer, in i t ia ted .  inves t iga t ing  the e f f e c t s  of f rac t iona t ion  and pro t rac t ion  up- 
c 3  t he  rad ia t ion  reac t ions  of the t e s t i s  and thymus, and it is planned t o  ex- 
Lend t>.is study t o  skin and bone and t o  a t  least one t ransplantable  animal 
:mor daring FY 1953-5l.1. 
body i r r a d i a t i o n ,  and thus  mimic the condi t ions of radiotherapeutic pract ice .  
Tne s jnc t ro t ron  will be employed here as well as the  conventional 250 KV 
macnint . 

The experiments employ local ized r a t h e r  than t o t a l  

0 The t h i r d  major port ion of the Biology Section program i s  the  r e l a t i o n  

I I b b b k 3  12-22-52. 
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ZLLCGY SETION (Continued! -- ------------- 
F ,,e*htea t -  radia-,ion s e n s i t i v i t y  a id  the  ne t abc l i s  state of t he  c e l l .  The 
metabolin d a t e  of t se  cell is i n  t u r n  cspendert  u?on i t s  environment. 
F a r  s h i ~  pu-rpcs it was &tided t c  e e l o y  nicroorganisns i n  llmodellf e x p r i -  
i - ~ n t s ,  ur.<ch are f a r  mcre e-onomicd t-k! analagcus a n i m a l  experiments. 
Six metatlohsallp d l f f e r e z t  types of microorganisms have been se lec ted ,  
and the c snd i t iozs  f o r  their mkntenarce a?d expefrmenfal use de te rn?ed .  

feret: :>yes of standarchzes se? i a  will begin i n  the  l a t t e r  half of this 
f;xal year and cont in ie  i n  Ff 193?-5L. 
Frcvide bas i c  knouledge f o r  understandhg r ad ia t ion  r eac t ions  i n  general ,  
&-I? spec i f ic  supgestisns f o r  mans of h c r e a s i n g  the  d i f f e r e n t i a l  secsi- 
h - a t y  between norm2 ti ssues ar.6 neoplams. 

r a t l a t i o n s  i s  a very important p a r t  of t h e  work. 
g m r  f o r  next year inc ludes  t h e  er@oyment of a pa thologis t  and t h e  neces- 
saqr t echn ica l  help. 
k.:rtz:hex-al methods cf de t ec t ing  d i f f e r e n t i a l  changes i n  var ious  t i s sues .  

c?-"'- .,,daAative sta&? 3f t h e i r  r e a z t x n s  t o  7 C  b v  and 250 Kv x-rays i n  8':- 

It i s  hoped t h a t  t h e  results vi11 

The h is topa thoicg iza l  studF of t he  t i s s u e s  exposed t o  the  v q 6 r . g  
To cover t h i s ,  t h e  pro- 

The pa thc logis t  will be pr imar i ly  i n t e r e s t e d  i n  

CLINlCAL S E E T I O N  - Robert S. Stoce, KD., i n  charge. --------------- 
It i s  hoped t h a t  t h e  physical and b io log ica l  t es t s  on t h e  synchrotron 

v-11 be far enough advanced t o  j u s t i f y  t r e a t i n g  some p a t i e n t s  with cancer 
on the synchrotron late in 1952-53 and a l a r g e r  number of p a t i e n t s  ir ,  1953- 
5;. mer. such treatments g e t  under way, t h e  hematologi&s md pa tho log i s t s  
u t i 1  cooperate u i t h  the  c l i n i c i a n s  t o  study the e f f e c t s  of t he  m u l t i d l l i o n  
vo;? rad ia t ions .  

0 
.WJTOLOGX L E T I O N  - Paul  M. Aggeler, M.D., i n  charge. ----------------- 
The staff of t h i s  sec t ion  are still t r y i n g  t o  get a p r a c t i c a l  means 

of n u n t i n g  blood p l a t e l e t s .  
so eas i iy  n t h  phase con t ra s t  l i g h t i n g  aqd an o i l  immersion lens (1000 X), 
53: the  probiem h a s  been and still i s  t o  ge t  t h e  hemocytometer manufacturers 
t o  make t h e  r i g h t  kind of chamber. 
platelets is worked oxt ,  a conparison w i l l  be made between this method hrld 
a l l  other methods as a means of determirdzig t h e i r  accuracy. The f r a g i l i t y  
of blood p l a t e l e t s  before  and after roentgen i r r a d i a t i o n ,  and i n  hea l th  and 
disease i s  t o  be t e s t e d  by studying the  effects of u l t r a son ic  v ibra t ion .  
Tr& study has been delayed pending tine development of an  accurate method 
cf csunting whole and fragmented p l a t e l e t s .  
gated by t h i s  sec t ion  are (1) t h e  leukocyte response t o  i r r a d i a t i o n  of loca- 
l i zed  a reas  of t he  bcay (animals and pa t i en t s ) ;  (2 )  t h e  effect on t h e  blood 
a13 hemcpoietic tissue of t h e  large doses of radioiodine given t o  cancer 
r a t i e n t s ,  and t h e  recorerg  from such e f f e c t s ;  (3) t h e  r e l a t i v e  e f f e c t  of 
256 lip and 7; Mrv rad ia t ions  on the  blood of animals and pa t i en t s ;  and (L) 
tne  eifecr  of intravenously administered soybean phospholipid i n  r e s to r ing  
the n c m a l  prothromkir, c o n s u q t i o n  i n  thrombocytopenic subjects.  

They can be seen 50 c l e a r l y  and i d e n t i f i e d  

Uhen t h e  lfideal'l  method of counting 

Other problems t o  be investi- 

I I b b b 4 4  
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R:D:>I32ZhZ SEZT'Z231; - ZL-L F.. Xdller ,  KsD., i n  charge. 

Tne nafor  enFhasis *f t h i s  section for fiscal year 1953-S.h U S ~  be 

-_...---------------- 0 
:lased on studj<ing methcls cf increasing t h e  iJp?.ake of radiciodine i n  
; B X P ~ S .  cf the  t k : x i d  glzrLQ a n i  :heir metastases. The usefulness  of 
Ty-rsi:! Stimulating Hcrmone ,E<' f o r  this purc,ose uill be more thoroc&> 
e-al.;&?.t.S. 
:-ir:her s t x d l e j  all De ma& cn the  design ar~a ilse of multichannel cones 
a.2 3:r.*r i n s t n n e i x s .  
arid t:ea+es f c r  hnerthyr31chsz by Dr. Klier and his ass i s tan ts .  These 
a r e  pr:Satlp the nzst thorct!g!!j- invest igated and c a r d  u l l y  followed p a t i e n t s  
tt.at have been t r e a t e d  wi th  rad lc ioa i re  axwhere. 
';c fs7Low these p a t i e n t s  f o r  a few years,  hut  no new Datients v'rll be niven 
t e s t s  f o r  or treatment of hDtrthj?oiclisu, with r a d o i o d i n e  on t h i s  .n scarch  
rjrs:e:t. There are  s t i l l  a few pkysiological problems t o  be s e t t l e d ,  such 
a s  %he r a p i C i t y  w 5 t t  ukich t h e  t h p o i d s  of p a t i e n t s  recover from the  I r f l u e x e  
3: drugs ?.ha: a l t e r  t ne  iodfrie mtabolism. 
Ea.;'ilsl odine Section x~ll cozrirue t c  decrease during 1953-% 

Zn orier t c  k e t t e r  ioca l ize  the  a reas  of uptake of r a d i o i A i n e ,  

Since 12;s a series of p a t i e n t s  have been examine8 

It i s  planned t o  continxe 

The extent  of the program of tne 
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