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I. Brief Description of P r o p o s e d ~  

1 

The main purpose of t h i s  Laboratory is  t o  investigate the  use- 
fulness of t he  70 mill ion vo l t  synchrotron as a medical t oo l  and t o  
improve the  efficiency of t he  rad ia t ion  treatment of cancer by the use 
of this instrument or by any other means tha t  may be discwered. In 
order t o  a t t a i n  t h i s  purpose, animal s tudies  precede c l in i ca l  appli- 
cations. 
cer of the  thyroid with radioiodine. 

A secondafy program i s  a study of methods of treatment of can- 

This project i s  l i s t e d  by t h e  Atomic k e r g y  Commission as one of 
the Vesearch and development in s t a l l a t ions  of the  U.S. Atomic h e r g y  
Canmission". It i s  housed in the  Radiological Laboratory Building on 
the  San Francisco Campus. 
by the  Atomic Energy Commissim and the program within the  buFlding i s  
supported almost en t i r e ly  by t h e  Atomic Ehergy Cormnission. The pres- 
en t ly  active contract fo r  t he  operation of t h i s  Labokatory was i n i t i a t e d  

The building with i t s  equipment was financed 

in 19b. The pr ior  work under other r e l a t ed  contracts was s t a r t ed - in  - - .  
. -  1952. - -  . 

11. Reasons f o r  t he  Government's Bterest 

The Atmic  Energy Act makes the  Atomic Energy Commission respcm- 
s i b l e  f o r  investigating t h e  biological e f f ec t s  of ionizing radiation, 
including the  e f f ec t  on cancer. 
located theri t o  the  Atmic Energy Ccmission f o r  such work from year t o  
year. The Atmic Energy Commission i s  discharging i t s  respons ib i l i t i es  
through contracts with national laboratories, university laboratories, 
etc. It has s e l e c t e d t h e  University of California School of Medicine, 
San Francisco, as the  place where methods of rad ia t ion  therapy can be 
studied with special  emphasis on the  radiations from the  70 million v o l t  
synchrotron, and it has allowed us t o  continue on a diminishing basis the 
s tud ies  on t h e  use of radioiodine in thyroid diseases and t h e  e f f ec t s  of 

Congress has appropriated funds and al- 

total-body i r r ad ia t ion  on the  blood o f  patients.  - 
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ali-loFical Laborsto-.; - Contra-: A; - - l - l -GEN- l@,  Pm:ect No. 2 

linivers:ty of 2a;:fom -a Medical Cer.ter 
San Francisc? California 

2 

General Assistance' 
Travel and Removal Expenses 

$ 6,750.00 

$ 1,500.00 8 7,000.00 $ l l~~Lil8.00 

8JLh3.33 
Ir,000.00 

F 'TI'SICS 7,000.cO 26,000.00 35,152.80 

B I  OLDGY 2,500.00 12,000.00 &3,296.cn 

15,352 .OO 

C LI X C A  L I.1,cx)o.co ~ , m . o o  13,596.00 

1,712.50 RA 31 OI ODI 'E 

PATXOLOGY HFNL4TCSOC.Y 2,000.00 

900.00 

TOTALS 15.COC.00 55.900. oc 138,720.61 

AMOUNTS CATEGORIES TOTBIg 
- 
- _  Equipment 8 15,000.00 - 

Su3;lie s 55,900.00 
S a l a r i e s  138,720.63 
SEZS, 8.17Gp plus  5.25 pe r  person 10,672.16 - 

858.36 Co>Tensation Insurance(Sc. and Tech. .73 per hundred) 
Cmpensation Insurance (Non-Tech. .05 per hundrec) 8.81 

Sub -t ot, a1 - 3  221,159.96 

OverhPad, 28"l~ of t o t a l  sa la r ies  and wages 

Research Sed Fund2 5 5 , m . 0 0  . .55,ooo.00 
TOTAL BUDGE2 REQUEST 

'General L. ssistance. 
part-time help, terminal leave payments, and provisions for a probable cost-of- 
l i v ing  increase. 

2Rpeearch 5-d Fund l i s t e d  separately f o r  special negotiation. 

Contains provisions f o r  vacation r e l i e f ,  replacement over-lap, 
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Sc ien t i f ic  Program f o r  1955 - & 

GENERAL - 
The Radiological Laboratory has been established t o  investigate sone 

methods for improving the radiation treatment of cancer. A 70 Nev syn- 
chrotron has been i n s t d l e d  and the  evaluation of the  radiations obtainable 
from t h i s  instrument is  the  f i r s t  order of business f o r  t he  Laboratory. 
though advertised by the  manufacturer, the  General Elec t r ic  Company, as a 
Ihedical" device, the  synchrotron has been undergoing development by u8 
during the  last  three years so t h a t  it w i l l  be useful f o r  medical purposes. 
We have also learned recently t h a t  t he  General Elec t r ic  Company is  l i k e l y  
t o  abandon a l l  aspects of i t s  synchrotron business, thus precluding the  pos- 
s i b i l i t y  of obtaining any non-standard replacement par t s  i n  the future. The 
whole operation t o  date has been considerably l e s s  than satisfactory.  01 
the brighter side, the developnent of the synchrotrdn appears t o  be near 
completion. 
time is i n  progress. 
and subsequent c l in i ca l  work with the synchrotron can begin in short  order, . -  

signed f o r  the synchrotron has forced the  Laboratory t o  divert  time and -1 
funds towards assurance of a fu ture  supply. 
a l l e l  with the  main l i n e  of attack, requiring synchrotron time'very seldom, 
and then only t o  assess ne t  gain. 

synchrotrm obviously could not be accomplished and must be repeated as par t  
of the  proposal €or next year. 
use of the  synchrotron has been cmpleted. 
the end of synchrotron developments and the  start of c l in i ca l  work should be 
minimal. 

Al- 

A s tu& i n  r e l i a b i l i t y  of operation over substantial  periods of 
If the  desired r e l i a b i l i t y  is achieved, the biological 

- -  - 
The unavailabil i ty of certain c r i t i c a l  parts which are de- 

This program operates in par- 

L 

The program proposed last  year under the  assumption of an operating 

The actual time lapse between 
A f a i r  amount of work w h i c h  did not require 

7 27 Dec. 19% r, c - 
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-- PHYSICS SECTION -Gail D. Adams, Jr., Ph.D., i n  charge. 

The work f o r  which the synchrotron w a s  Fntended should be well s t a r t ed  
before the close of the present f i s c a l  year. 
will, therefore, be largely one of cooperation Kith other sections, and the 
specif ic  items are  segregated accordingly. 

The program of t h i s  Section 

1. The f i r s t  task of the physics Section i s  t o  p r o v i b  accurate 
physical measurements so tha t  the Biology Section can make a comparison of 
70 Mv with 250 kv constant potent ia l  x-rays, using various biological en& 
points. 
of 70 Mv x-radiation t o  be used i n  cancer treatments, there being considerable 
experience i n  the case of 250 kvcp x-rays. 
nent of quantity must be in reproducible units, although t h e  units need be 
neither absolute nor the same for  the two radiation qual i t ies .  It i s  expected 
tha t  investigations using biological end-points will continue part-time after 
cancer treatments begin. 

This comparison is  necessary a s  a basis  f o r  approximating quant i t ies  

For t h i s  comparison, the measur- 

2.  When the biological cal ibrat ion of the 70 Mv x-rays has been made, 
cancer treatments w i l l  be s t a r t e d  by the Clinical  Section. Whereas the ir- 
radiation of biological specimens w i l l  generally use the l a rges t  x-ray f i e l d  
readily obtainable, the plans t o  be developed f o r  specif ic  treatment schecb 
ules w i l l  undoubtedly use fields of various s i zes  and shapes. 
and evaluation of proper devices t o  produce these fields w i l l  be necessary. 
The units of measurement of quantity m a y  remain arbi t rary for a short  time, 
but the measurement in absolute un i t s  m u s t  be dcme. 
l u t e  calibration will be made before any cancer treatments are  s tar ted.  A 
neutron s w e y  w i l l  be made including estimation of the nmtron dose t o  be 
received by a pat ient  during a typ ica l  treatment. 

Manufacture 

A n  attempt 8% t he  abso- 

Since treatment schedules w i l l .  extend over several  weeks f o r  any pa- 
t i e n t ,  the  synchrotron m u s t  be operable every day. 
whenever a vacuum f a i l u r e  occurs, the synchrotron is inoperable f o r  several 
days. To improve t h i s  s i tuat ion,  the developnent of a new vacuum system now 
under way and the production of a quantity of vacuum tubes in our Laboratory 
will be completed. 
of sealed-off vacuum tubes. With sealed-off tubes, the synchrotron would be 
shut down f o r  a minimum time due t o  vacuum f a i l u r e  of any kind. 

the cer ta inty of the dosimetry (measurement of quantity of x-radiation and 
of the absorption of energy by t i s sue  f rm t h i s  quantity) which are contemy 
plated. Among these are: 

A t  the  present t i ne ,  

A manufacturer w i l l  be sought t o  take over t h e  fabrication 
- - - _ _  - -  - _ ?  
- 

- -  - ~ .. 5 -  - 
3. There are  a number of developnents which are  8ll aimed a t  kmpr&:ring 5 < 2 - 

a. 

b. 

Completion of an automatic exposure control device. 

Completion of a method f o r  minimizing or  eliminating t h e  e f f ec t  of 
the conductivity which appears in insulators  when irradiated.  

Further measurements on the actual  conductivity changes fn con- 
t r o l l e d  cases, since the elimination method under developnent cannot be B p  
plied t o  many standard instruments. 

27 Dec. 19SL 
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d. The vacuiun calorimeter w i l l  be employed t o  measure t o t a l  energy 
content in radiat ion beams of various qua l i t i e s  and energy absorption p r o p  
e r t i e s  of some materials in some cases. 

e. Some vacuum tube development work aimed a t  the production of x-ray 
pulses of variable time width w i l l  be done. 
i n  determining the effectiveness o f  a given quantity of radiat ion in the  prc- 
duction of a specif ic  biological. change. 

A body of infonaation w i l l  be assembled pertaining t o  the associa- 
t i on  between x-ray in t ens i ty  and the  dose-rate absorbed by t i s sues  from such 
intensity.  

Pulse width may be important 

f .  

BIOLOGY SECTION -Henry I. Kohn, Ph.D., M.D., i n  charge. 

w i l l  be largely a cantinuation of the work now i n  progress. 

start the biological cal ibrat ion of the 70 Mv x-ray beam, but the major 
portion of t h i s  work w i l l  undoubtedly be done during f i s c a l  year 1955-56. 
The various t e a t s  planned, which w i l l  examine the acute, delayed, and l a t e  
reactions, have already been worked out in d e t a i l  and standardized on the 
250 kv machine so  t h a t  t h e  comparisons, when using the synchrotron, should 
be readi ly  accomplished. 

As time permits, s tudies  will be continued with the object of determ- 
ining how fract ionat ion of t h e  t o t a l  dose of x-rays influences the radiation 
reaction of various normal and neoplastic t i s sues  and' organs. The r e l a t ion  
of the findings t o  the  e f f ec t s  of f ract ionat ing whole-body i r r ad ia t ion  i s  
being studied. We a l s o  intend t o  s t u e  the influence of cer ta in  drugs on 
the reaction t o  x-rays in the hope t h a t  some drug m a y  be found which w i l l  
vary the response of the t i s sues  or organs t o  varying methods of dividing the 
doses of x-rays. These s tudies  are  all aimed a t  improving t h e  results of the 
radiat ion the rap j  of cancer. 

The comparative study of the r e l a t i o n  between radiat ion sen&tivi ty  and - 5 
the  metabolic s t a t e ,  using f i v e  different  microorganisms, w i l l  be c a n t b e d .  
It i s  anticipated t h a t  emphasis will be placed upon those changes which bccur L 2 
when growth i s  ini t ia ted.  . 
of studying the e f f ec t s  of 70 Hv x-rays as  compared with 250 kv x-rays and 
t o  provide a be t t e r  understanding of the mechanism of action of x-rays on 
l iv ing  material. 

HEMATOLOGY 
Hematology. Charles C. Berdjis, M.D., i n  charge of Pathology. - 

body i r r ad ia t ion  on the  blood of man -1 have been completed beforp the  end 

-- 
The work anticipated f o r  f i s c a l  year 1955-56 i n  the  Biology Section 

The synchrotron may be available f o r  t h e  las t  few months of 195&-55 t o  

. -  _ / _ - - - ,  

~ ;I-- g 

I_ 

This program i s  expected t o  prwide bo? a means 

PATHaY SECTION - Nicholas L. Petrakis, M.D., i n  charge of 

Our special  studies on p l a t e l e t  counting and on the  e f f ec t s  of t o t a l -  

r -  - .  
- 
: 

27 Dec. 1954 

I I b b b 5 5  



8 

of f i s c a l  year 19%-55. 
hematological work will be mainly cooperative work with the Biology and 
Clinical  Sections. Dr. Petrakis has succeeded Dr. Paul M. Aggeler as the 
academic person i n  charge of t he  hematological work. 

joined our staff on a full-time basis. 
s t u a i n g  the his tological  changes in the t i s sues  tha t  have been and ijill 
be i r radiated under the programs of the biological and c l i n i c a l  sections. 

I n  f i s c a l  year 1955-56 we ant ic ipate  t h a t  t h e  

D. Charles C. Berdjis, a well trained pathologist, has recently 
He w i l l  take an active par t  by 

CLINICAL SECTION -Robert S. Stone, M.D., in charge. 

Because the  synchrotron has not ye t  performed with su f f i c i en t  r e l i a -  
b i l i t y  t o  j u s t i f y  s t a r t i ng  the  treatment of pat ients  with cancer, the C l i n -  
i c a l  Section has not yet gone i n t o  action. 
ne w i l l  start t reat ing pat ients  before the end of f i s c a l  year 1954-55, and 
cer ta inly during 195.5-56 we should be able t o  t r e a t  a considerable number 
of patients.  The patients t o  be t r ea t ed  will be selected from those referred 
t o  the Radiation Therapy Division of t he  University of Ca l i fo rn ia  Hospitals. 
The plan is t o  start t r ea t ing  patients who have r e l a t ive ly  far advanced 
les ions and, as experience accumulates, proceed t o  the treatment of pat ients  
with more and more local ized disease. 

Present indications are  tha t  

In order t o  properly manage and observe pat ients  who are under t reat-  
ment, it i s  frequently necessary t o  hospitalize them. 
tant for pat ients  who are par t  of a research project and therefore m a y  be 
hospitalized for the benefit  of the study rather  than for t h e i r  awn. The 
%ospitalizationn fun& tha t  are being requested in the Fp 1955-56 budget 

w F l l  be used, if granted, t o  pay f o r  t h e  hospitalidation of pat ients  when 
such hospi ta l  care i s  needed for the  benefit  of the research Studies and t o  
pay for such laboratory and x-ray consultations as  are  needed. 

This is more impor- 

RADIOIODINE SFXXION -B. V. A. Low-Beer, M.D., in charge. 

During f i s c a l  year 1955-56 the  work of  the Radioiodine Section & - 
consist  of continuing t o  follow patients who have previously been t r ea t ed  
with radioiodine t o  look for e i the r  any l a t e  effects  of t he  radiaiodine cr: 
recurrences of t h e i r  disease. 
who have had cancer of t he  thy-roid and the  f i r s t  175 patients Who -- -- 
t r ea t ed  fo r  hyperthyroidism. 
present themselves who show by t h e i r  radioiodine uptake studies t h a t  they - 
might p ro f i t  by treatment with massive doses of radioiodina, such treatment - : 
xill be undertaken. 

* - -  
’: 

G : 

The patients followed w i l l  be all-of tthose . -. ~ 

If any new pat ients  w i t h  cancer of =‘b+ thyroid: 1 

_ -  
- _  

- .  
- _  

It. B. V. A. Low-Beer w i l l  replace Dr. Earl R. Miller a6 the respon- 
s ib l e  investigator i n  this section. 

27 Dec. 1954 
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