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T i t l e  of P ro jec t :  

t h e  Blood and T i s sue  of Animals and In the  Blood and Tissue 

nf P a t i e n t s  wi th  Cancer Before and After  Therapeut ic  

Rad ia t ion  wi th  X-rays and I so topes .  

Determinat ion of Nucleot ide Levels  i n  -- 

The aim of t h i s  s tudy  i s  t o  determine whether o r  n o t ,  

fo l lowing  t h e r a p e u t i c  i r r a d i a t i o n  with X-rays and r a d i o -  

i s o t o p e s ,  t h e r e  i s  a change i n  nuc leo t ides  q u a l i t a t i v e l y  and 

q u a n t i t a t i v e l y  i n  t h e  i r r a d i a t e d  t i s s u e s  and i n  blood. 

i s  assumed t h a t  t he  presence  o r  absence of  such changes may 

be  p r o g n o s t i c a l l y  s i g n i f i c a n t  a s  far as t h e  response  o f  

tumors t o  r a d i a t i o n  therapy  is concerned. 

I t  

This  work wag s t a r t e d  on a voluntary bas i s  without  

f i n a n c i a l  support  i n  1953, The f i r s t  t h r e e  months s i n c e  

July 1, 1954 were spent  i n  e s t a b l i s h i n g  t h e  l a b o r a t o r y  on 

t h e  San Franc isco  Campus. The l abora to ry  f a c i l i t i e s  are 

l o c a t e d  p a r t l y  i n  t h e  R a d i o a c t i v i t y  Center  and p a r t l y  i n  

Experimental  Surgery. Equipment and supp l i e s  were procured 

and an e l e c t r o p h o r e t i c  u n i t  was built by Dr, Kendrick C. 
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e e l e c t r o p h o r e s i s  appa ra tus  pe rmi t s  u s  t o  s tudy  

f enzymes which a r e  h o w n  t o  be  concerned i n  t h e  

of  n u c l e i c  a d i d s  of t i s s u e s .  O f  immediate 

e t h e  deaminases, phosphofylaees ,  s p e c i f i c  

s, and s p e c i f i c  nuc leases ,  i n c l u d i n g  r i b o -  

t r a s t  t o  h e r e t o f o r e  pub l i shed  methods, th is  

which was developed on t h e  Berkeley campus i n  

e n t  of Biochemistry,  permi ts  t h e  de te rmina t ion  

and c h a r a c t e r i z a t i o n  o f  spec i f i c  in te rmedi  a r y  products  

as w e l l  a s  end products .  

As a s ta r t ,  r a t  pancreas  t i s s u e  was s e l e c t e d  f o r  

the  s tudy ,  s i n c e  i t  i s  r e a d i l y  a v a i l a b l e  and s i n c e  tve have 

a r a t  p a n c r e a t i c  tumor a v a i l a b l e  f o r  c o r r e l a t i v e  s t u d i e s ,  and 

p a r t i c u l a r l y  s i n c e  s h u l a r  panc rea t i c  s t u d i e s  on beef  

pancreas  a re  be ing  c a r r i e d  ou t  i n  the  l a b o r a t o r y  of I&. Frank 

I. Allen.  

The chromatographic  equipment h a s  n o t  been o r d e r e d  

because of t h e  pending dec i s ion  of t he  Heal th  S a f e t y  

Div i s ion  concerning t h e  type o f  equipment and l o c a t i o n  f o r  

chromatographic work on t h e  San Francisco  Campus. A 

d e c i s i o n  concern ing  t h i s  problem i s  u r g e n t l y  needed. 

P u b l i c a t i o n s  To ?e: None. 
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r o j e c t :  Treatment of Cancer of t h e  Breas t  by 

i n e d  w i t h  E x t e r n a l  and I n t e r n a l  I r r a d i a t i o n :  

The aim of t h i s  c l i n i c a l  s tudy  i s  t o  i n v e s t i g a t e  and 

determine whether o r  n o t  t h e  s u r v i v a l  r a t e  of  p a t i e n t s  with 

b r e a s t  cancer  can be improved by: 

a. Combining su rge ry  and r a d i a t i o n  therapy  i n  such 

a way t h a t  t h e  r a d i a t i o n  t r ea tmen t  i s  s t a r t e d  a t  t h e  t ime 

of surgery,  u s ing  an  i n t e r n a l l y  app l i ed  r a d i o a c t i v e  agent .  

b. Using more i n t e n s i v e  I r r a d i a t i o n  i n  a d d i t i o n  t o  t h e  

former t rea tment  t o  t h e  pr imary a r e a  of tumor spread. 

The concept  o f  b r e a s t  cancer  t rea tment  i n  t h e  p a s t  s i x  

decades h a s  been the  s u r g i c a l  removal o f  t h e  primary and some 

o f  t h e  r e g i o n a l  lymph nodes w i t h  o r  wi thout  pre- o r  pos t -  

o p e r a t i v e  i r r a d i a t i o n .  Exper ience  h a s  shown t h a t  t h e  most 

ex tens ive  s u r g i c a l  procedure,  even i n  p a t i e n t s  who had t h e i r  

tumor apparent ly  l o c a l i z e d  t o  t h e  b r e m t  (S tage  I ) ,  r e s u l t  

i n  a f ive-year  s u r v i v a l  r a t e  of  on ly  80%, and a ten-gear  

s u r v i v a l  rate of 55 - 60%. It is a l s o  known t h a t  some 

p a t i e n t s  w i t h  Stage I l e s i o n s  r e t u r n e d  even a f t e r  15 - 20 

, 



DOCUMENT SOURCE 

University of California at Berkeley 

2 
LowLBeer & B e l l  

.5 c - 
$ 2 :  - = s -  7 s  

- ? 
- 

rs 

c o -gears .w@h metas tases ,  u s u a l l y  d i s t a n t  from t h e  a rea  of 
? 3  

rIm?&;site. 

or-a$&ber of y e a r s  t h a t  t h e  t rea tment  of  b r e a s t  Cancer 

shQu2d:be d i r e c t e d  t o  t h e  whole body a t  t h e  time d iagnos i s  

For t h e s e  and o t h e r  reasons ,  w e  have f e l t  
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e,  and t h i s  t rea tment  should be a combined l o c a l  

a 1  and r a d i o l o g i c a l  procedure. 

ad ioac t ive  phosphorus is known t o  concen t r a t e  i n  

most- types  of b r e a s t  cance r ,  

method f o r  d i f f e r e n t i a t i o n  of benign from malignant  b r e a s t  

tumors, based on t h i s  s e l e c t i v e  concen t r a t ion ,  i n  1944) . 
We t r e a t e d  exper imenta l ly  a smal l  number (8) of  p a t i e n t s  

w i t h  Stage I1 c r  I11 b r e a s t  cancer  i n  t h e  pe r iod  between 

1945 and 1947. Subsequent ly  we observed these  p a t i e n t s  

f o r  r ecu r rences  and p o s s i b l e  l a t e  hemato logica l  e f f e c t s .  

I n  1951, when no untoward hematological  e f f e c t s  were 

found i n  these  p a t i e n t s ,  and f i v e  o u t  of e i g h t  were a l i v e ,  

i t  was decided t o  resume t h i s  type o f  t rea tment .  

(We developed 8 d iagnos t i c  

I n  1952 it was decided t o  t r e a t  Stage I, 11, and I11 

cancer  p a t i e n t s  by a combination o f  i n t e r n a l  a b i n i s t r a t i o n  

o f  P32, s t a r t e d  on the  day of surgery,  and i n t e n s i v e  

i r r a d i a t i o n  of t h e  a r e a s  of f i r s t  lymph node spread  

( a x i l l a ,  sup rac l av icu la r  a r e a ,  and mediastinum) 

50 far,  96 p a t i e n t s  have been t r e a t e d  by t h i s  method. 

Evalua t ion  concerning s u r v i v a l  cannot  be made because of 

t he  short- t ime t h a t  h a s  Passed. The p a t i e n t s  a r e  be ing  

s tudled f o r  hematological  e f f e c t s  of r a d i a t i o n ,  and mY 
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s s i b l e  untoward e f f e c t s  o f  t h i s  t rea tment .  

o ra ry  depress ion  of hematopoiesis  (mainly a drop 

h i t e  b lood  c e l l  count  and p l a t e l e t  count  which 

e n t i r e l y  w i t h i n  f o u r  t o  e i g h t  weeks followFng 

Except 

on o f  t r ea tmen t  wi thout  any s p e c i f i c  medica t ion) ,  

ebeen  found no untoward e f f e c t s .  

a l l e l  t o  t h e s e  c l i n i c a l  s t u d i e s ,  e x p e r a e n t a l  

s tudfes  are being c a r r i e d  o u t  in animals concerning t h e  

e f f e c t  of ~ 3 '  on tumors. 
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Pub1 i c  a t  i ons : 

B e l l ,  H. Glenn and Low-Beer, B. V. A. 

t h e  Breas t  - A Curable Disease ( i n  p r e s s ) .  

Cancer of 


