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R E S E A R C H  AND D E V E L O P M E N T  IN B I O C H E M I S T R Y  

18 N o v e m b e r  1959 

C O L .  DAVIS: Gene  r a l  M undy ,  G e n t l e m e n :  T o d a y  we c o n t i  nue  

o u r  s t u d i e s  in the  s c i e n c e  a n d  s e c u  r i t y  a r e a ,  exp l o r i n g  t h e  s u b j e c t  of 

r e s e a r c h  and  dev  e l o p m e n t  in t h e  a r e a  of  bi  o l o g i c a l  c h e m i s t r y .  

We a r e  v e r y  f o r t u n a t e  i n h a v i n g  w i t h  us  t h i s  m o r n i n g  the  A s s  i s -  

t a n t  D e a n  a n d  P r o f e s s o r  of B i o c h e m i s t r y  a t  the  S c h o o l  of M e d i c i n e ,  

Ge o r g e t o w n  U n i v e r s i t y .  He has  w o r k e d  fo r  a q u a r t e r  of a c e n t u r y  in  

t h i s  a r e a ,  r e s e a r c h i n g ,  w r i t i n g ,  a n d  t e a c h i n g .  He w a s  d u r i n g  t h e  

f o r t i e  s on t he  r e s e a r c h  s t a f f  h e r e  a t  the  C o l l e g e .  I t ' s  a l w a y s  good  to 

be a b l e  t o w e l c o m e  b a c k  one of o u r  f o r m e r  a s s o c i a t  e s .  

D r .  Hes  s,  i t ' s  n i c e  to have  you  w i t h  u s .  I t ' s  a g r e a t  p l e a s u r e  

to in t  r o d u c  e you  to t h i s  c l a s s  and  to h e a r  wha t  y o u ' v e  go t  to s a y  i n 

the  a r e a  of r e s e a r c h  and  d e v e l o p m e n t  in  y o u r  v e r y  spe  c i a l  f i e l d  of 

b i o l o g i c a l  c h e m i s t r y .  W e l c o m e .  

DR.  HESS: G e n e r a l  M u n d y ,  C o l o n e l  D a v i s ,  M e m b e r s  of the  

Co l le  ge :  i t ' s  a p l e a s u r e  to be w i th  you  o n c e  a g a i n .  

F o r  t h e  p a s t  s e v e r a l  y e a r s  I have  b e e n  d i s c u s  s i n g  w i t h  t h e  c l a s s  

s o m e  of the  a s p e c t s  of the  p r o b l e m s  i n  b i o c h e m i s t r y  a s  t h e y  a f f e c t  t h e  

h e a l t h  no t  o n l y  of o u r  n a t i  on, but  t he h e a l t h  of t h e  w o r  ld; a n d  I d o n ' t  

w a n t  to be  r e p e t i t i o u s .  T h e r e  a r e  one  o r  two a s p e c t s  of t h e  p r o b l e m  

t h a t  I d i s c u s s e  d e a r l i e r  t h a t  I ' l l  t a l k  a b o u t  fo r  a f ew m i n u t e s ;  b u t  i f  

a s  a r e s u l t  of a n y  of m y  r e m a r k s  you  a r e  i n t e r e s t e d  in  w h a t  I s a i d  



b e f o r e ,  you  c a n  f i n d  t h e  e a r l i e r  r e m a r k s  in t h e  l i b r a r y .  

I h a v e  b a s e  d m y  g e n e r  a l  t h e m e  f o r  t he  p a s t  s e v e r a  1 y e a r s  on 

the  m o r t a l i t y  t a b l e - - t h e  m o r t a l i t y  t a b l e  a s  i t  r e f l e c t s  c h a n g e s  i n  d e a t h  

r a t e s  in  t h i s  c o u n t r y ,  and  c h a n g e s  in c a u s e s  of dea th ,  and  i n c l u d e d  in 

the  m o r t a l i  ty  t ab le  c o n c e p t  the c o n c e p t  of o u r  c h a n g i n g  p o p u l a t i o n  

g r o w t h  r a t e s .  

P r  o b a b l y  the  g r e a t e s t  c h a n g e  t h a t  ha s  o c c u r r e d  in  o u r  m o r t a l i t y  

t ab l e  i s  r e f l e c t e d  in two d i f f e r e n t  w a y s .  F i r s t  of a l l ,  t h e r e  has  b e e n  

an  i n c r e a s e  of 40 p e r c e n t  in  o u r  l i f e  e x p e c t a n c y  in  the p a s t  50 y e a r s ,  

an  i n c r e a s e  of 40 p e r c e n t  in  the  l i fe  e x p e c t a n c y  of the  pop u l a t i o n  of 

th i  s c o u n t r y  in  th e p a s t  ~0 y e a r s .  And  one of th  e m o s t  s i g n i f i c a n  t r e s u l t s  

of t h a t  i n c r  e a s e  has  b e e n  a 100 p e r c e  nt  i n c r e a s e  in  t h e  p o p u l a t i o n  in t h i s  

c o u n t r y  in t h e  age  g r o u p  b e t w e e n  55 a n d  7 5 - - o u r  o l d e r  s o - c a l l e  d s e n i o r  

c i t  i z e n s .  A n d  w h a t  I wo u l d  l i ke  to d e v e l o p  w i t h  you  a r e  the  c a u s a t i v e  

f a c t o r s  t h a t  h a v e  b r o u g h t  a b o u t  t h e s e  two  m a j o r  c h a n g e  s - - t h e  i n c r e a s e  

in l i fe  s p a n  and  t he r e f l e c t i o  n of t ha t  i n c r e a s e  in l i fe  s p a n  in  t h e  s i z e  

of o u r  p o p u l a t  ion  in  t h e  p a r t i c u l a r  a g e  g r o u p s .  

On e a s p e c t  of t ha t  p r o b l e m  i s not  l i m i t e d  t o t h i s  c o u n t r y  a l o n e .  

I t ' s  w o r l d - w i d e .  T h i s  p h e n o m e n o n  of  p o p u l a t i  on i n c r e a s e ,  I k n o w ,  h a s  

b e e n  d i s c u s  s e d  w i t h  you  by  o t h e r  s p e a k e r s .  

h a v e  t e r m e d  an  e x p l o s i o n  in p o p u l a t i o n ,  and  to 

We a r e  f a c i n g  w h a t  s o m e  

a l a r g e  e x t e n t  I g u e s s  

t h i s  c o u n t r y  i s  r e s p o n s i b l e  f o r  s o m e  of it;  no t  t h a t  we  a r e  c o n t r i b u t -  

ing  so  m u c h  n u m b e r - w i s e ,  but  tha t  b y c e r t a i n  p h e n o m e n a  t h a t  we have  

i n d u c e d  o ~ e r  p e o p l e  to t a k e  up we have  i n c r e a s e  d t h e i r  p o p u l a t i o n  r a t e  
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of i n c r e a s e .  

O n e  of  t he  f a c t o r s  t h a t  I w a n t t o  d i s c u s s  f o r  a m o m e n t i s  one  

t h a t  c o m e s  u p  y e a r  a f t e r  y e a r .  I f  t h i s  r a t e  of  i n c r e a s e  c o n t i n u e s ,  c a n  

we s u p p l y  s u f f i c i e n t  f o o d  to k e e p  the  p e o p l e  a l i v e ,  o r  a r e  we  g o i n g  to  

e a t  o u r s e l v e s  o u t  of  h o u s e  a n d  h o m e ?  

i s  a v a i l a b l e  to  f e e d  p e o p l e  w o r l d - w i d  e, 

If  we j u s t  c o l d l y  1 o o k  a t  w h a t  

we  c o m e  u p  w i t h  a f i g u r e  s o m e -  

t h i n g  l i k e  t h i s :  t h a t  f o r  e v e r y  p e r s  on  n o w  o n t he  f a c e  of  t h e  e a r  t h - -  

s o m e  2 b i l l i o n - o d  d p e o p l e - - a  t a b l e  l a n d  a v a i l a b l e  f o r  c u l t i v a t i o n  a m o u n t s  

to  a b o u t  4 o r  a l i t t l e  o v e r  4 a c r e s .  T h a t  i s  a r a b l e  l a n d .  We a r e  u s i n g  

w o r l d - w i d e  of  t h a t  4 a c r e s  now a b o u t l t o  1 1 / 2  a c r e s .  So t h a t ' s  a 

m a r g i n  of  s a f e t y  of  a b o u t  3. 

If  we c o u l d  i n d u c e  o t h e r  p e o p l e s  i n  o t  h e r  a r e a  s of  t he  g l o b e  to  

a l t  e r  t h e i r  p r o d u  c t i v i t  y t o t he  e x t e n t  s o m e w h a t  a p p r o  a c h i n g  o u r s ,  i t 

w o u l d  be v e r y  e a s y  to d o u b l e  t h a t  m a r  g i n  of  s a f e t y .  A t w o - f o l d  i n c r e a s e  

in  p r o d u c t i o n  in  m a n y  a r e a s  of  t h e  g o o b e  w o u l d  m a k e  t h a t  m a r  g i n  

of  s a f e t y  n o t  t h r e  e t o one  bu t  s i x  t o o n e .  So f o r  a t  l e a s t  t h e  n e x t  

h u n d r e d  y e a r s  I b e l i e v e - -  a n d  I t h i  nk  I c an  g e t  g e n e r a l  a g r e e  m e r i t - -  

t h a t  t h e r  e t s  n o t  g o i n g  t o  be  a n y  s e r i o u s  p r o b l e m  a s  f a r  a s  fe e d i n g  t he  

p o p u l a t i o n  t h a t  m a y  be on t h i  s e a r t h  i n t he  n e x t  h u n d r e  d y e a r s  i s  c o n c e r  n e d .  

T h e  m i n u t e  you  b e g i n  t o m o n k e y  w i t h  w h a t  y o u  m i g h t  c a l l  n a t u r a l  

c o n t r o l s ,  y o u  g e t  i n t  o t r o u b l e .  I o n l y  h a v e  to c a l l  y o u r  a t t e n t i o n  t o w h a  t 

h a s  h a p p e n e d  in  t he f a r m s  of t h  i s  c o u n t r y  s i n c e  the  i n t  r o d u c  t io  n of  v a r -  

i o u s  s o - c a l l e d  n e w  i n s e  c t i c i d e s - - D D T ,  f o r  e x a m p l e .  A s  a r e s u  It  of  

t he  in  t r o d u c t i o n  of  t h i s  t y p e  of  i n s e  c t i  c i d e s ,  t he  p o l l  i n a t i o  n of  p l a n t s  
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i s  a f f e c t e d .  The  in  s e c t  p o p u l a t i o n  i s  a f f e c t e d .  T h u s  the p o l l i n a t i o n  

i s  d e c r e a s e d .  As  a r e s u l t  y o u  g e t  an  i m b a  l a n c e  tha t  f o r m e r  ly  w a s  

u n d e r  t h e  c o n t r o l  of n a t u r e  t ha t  h a d  b e e n  in  e x i s t  e n c e  fo r  t h o u s a n d  s 

o r  m i l l i o n s  of y e a r s .  A n d  we h a v e  done  the  s a m e  t h i n g .  W e  have  s o r t  

of u p s e t  the  n a t u r a l  b a l a n c e s  and  a s  a r e s u l t  we  h a v e ,  t e m p o r a r i l y  a t  

l e a s t ,  an  i m b a  l a n c e  of the  r a t i o  of  p o p u l a t i  on to p r o d u  c t i  ve  a r e a s .  

I k i nd  of fe e l ,  t h o u g h ,  th  a t  a s  t i m e  pas  s e s  on, t h i s  t r  e m e n d o u  s 

s u r g e  in  p o p u l a t i o n  i s  go ing  to d ie  d o w n ;  tha t  itos g o i n g  to l e v e l  o f f .  

I a m  not  t h i n k i n g  d i r e c t l y  of  c o n t r o l l e d  p o p u l a t i o n s .  P l a n n e  d p a r e n t -  

hood  s e e m s  to w o r k  p r e t t y  w e l l  in  J a p a n .  T h e r e ' s  b e e n  a d e c r e a s e  

in  t h e i r  b i r t h  r a t e .  I t  i s  now u n d e r g  o i n g  s c r u t i n y  i n I n d i a ,  a n d  t h e y  

a r e  t a k i n g  i t u p; and  t h e r e ' s  a t r e n d  a t  1 e a s t  t o w  a r d  a d e c r e  a s e  in  

t h e i r  b i r t h  r a t e .  But  t ha t  in  v o l v e s  a l l  s o r t s  of c o n s i d e r a  t io  ns ,  r e l i g -  

i ous  a n d  o t h e r w i s  e ,  w h i c h  c e r t a i n l y  d o n ' t  b e l o n g  in the  f i e l d  of b i o c h e m i s t r y .  

An o t h e r  p h e n o m e n o n  t h a t  h a s  a f f e c t e d  th  i s  c h a n g  e i n t he c h a r a  c -  

t e r  of o u r  p o p u l a t i o n ,  a s  r e f l e c t e d  in  t h e s e  m o r t a l i t y  t a b l e s ,  h a s  b e e n  

a c h a n g e  in  c a u s e s  of d e a t h .  I t  u s e d  to be,  t w e n t y  y e a r  s ago ,  t ha t  i f  

you  e x a m i n e d  the  m o r t a l i t y  t a b l e s ,  you  found  t h a t  p e o p l e  d i e d  of d i s e a s e s  

t ha t  w e r e  c a u s  e d  b y  m i  c r o o r  g a n i s m s .  P e o p l e  d i e d  of p n e u m o n i a .  

T h e y  d i e d  of t ube  r c u l o s u s .  Th  e y  d i e d  of  t y p h  o ld  f e v e r ,  and  di s o r d e  r s  

of  t ha t  type  t h a t  have  in  c o m m o n  a c a u s a t i v e  a g e n t  t ha t  Mxx you  c a n  

c a l l  a m i c r o o r g a  n i s m .  

T h a t  h a s  c h a n g e d .  T h a t  h a s  c h a n g e d  b e c a u s e  the  b i o c h e m i s t ,  

a s  p a r t  of a g r o u p ,  h a s  i n t  r o d u c  e d  i n t o  t he a r m a m e n t a r i u m  of the  
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p h y s i c i a n  c e r t a i n  d - F u g s - - s u l f a  d r u g s ,  a n t i b i o t i c s - - ~ n a t  c an  be l u m p e d  

t o g e t h e r  as  c h e m o t h e r a p e u t i c  a g e n t s .  So t h a t  i f  you lo ok a t  the  m o r t a l -  

i ty  t a b l e s  f o r  l a s t  y e a r ,  you d o n ' t  s e e  p n e u m o n i a ,  fo r  e x a m p l e ,  a s  a 

m a j o r  c a u s e  of  dea th ;  b u t ,  n e v e r t h e l e s s ,  p e o p l e  a r e  dy ing .  So t h a t  

r a t e s  
you can  d r a w  s t a t i s t  i c s  on t h e  b a s i s  of d e a t h ~  fo r  one h u n d r e d  t h o u s a  nd  

now jus t  a s  we 11 as  you c o u l d  have  done  i t  t w e n t y  y e a r s  ago .  But  you 

f in  d a di  f ie  r e n t  t y p e  of s t  a t i  s t i  c s .  

Y o u  f i n d  t h a t  p e o p l e  now a r e  dy ing  of wha t  you can  c a l l  d e g e n e r -  

a t i v e  d i s e a s e s - - h e a r t  d i s e a s e ,  n e r v o u s  d i s o r d e r s ,  c a n c e r .  L a s t  

e 
y e a r  I s p o k e  of t h e  b i o c h e m i c a l  i m p l i  c a t i o n s  of h e a r t  d i s e a s e .  Ih~Vlec ted  

fo r  m y m a j  or  topic  th i  s t i m  e a n o t h e r  one  of t h e s e  deg  e n e r a  t i v e  d i s -  

e a s e s ,  and  t h a t ' s  c a n c e r ,  and  t he r e l a t i  on of the  b i o c h e m i s t  to t h a t  

d e g e n e r a t i v e  d i s e a s e .  O u r  o l d e r  p o p u l a t i o n  i s  dy ing  g r a d u a l l y  to an 

e v e r - i n c r e a s i n g  e x t e n t  to a c a u s e - - c a n c  e r .  And  i t ' s  t r u e  a l s o  of  o u r  

young  e r  g r o u p  s .  T h e y  a r e  i m p i n g i n g  on t h e  m o r t a l  i ty  t a b l e s  a s  a f f e c t e d  

by  the  ol d e r  g r o u p .  

Be f o r e  I c o n s i d e r  w i t h  you w h a t  c a n  be done ,  I ' d  l i k e  to d i s c u s s  

in g e n e r a l  w h a t  we m e a n  by t h i s  t e r m  tha t  h a s  s u c h  a h o r r i b l e  e f f e c t  

on the  g e n e r a l  p o p u l a t i o n  w h e n  you u s e  the  w o r  d. F i f t y  y e a r s  ago  a 

p e r s o n  w o u l d  hang  h i s  h e a d  w i t h  s h a m e  a l m o s t  i f  s o m e b o d y  w o u l d  say ,  

" M y  son  has  t u b e r c u l o s i s .  My son  has  c o n s u m p t i o n . "  It w a s  a s t i g m a  

to h a v e  c o n s u m p t i o n .  I t ' s  not ,  of c o u r s  e, 

An d i t i s  s o m e w h a t  in  t h a t  c a t e g o r y  now.  
The  p r e s s  i s  

tha t  s o - a n d - s o  ha s  can  c e r .  

but  t h a t ' s  t h e  w a y i t w a s .  

It i s  a l to  o s t  a s t i  g m a  t o s a y  

~ ~  g e t t i n g  a w a y  f r  o ~  i t  s o m e w h  at, 
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but  y o u  s e e  too  f r  e q u e n  t ly  a s o r t  of e u p h e m i s t i c  e x p r e  s s i o n  w h e n  a c t -  

u a l l y  t h e y ' r e  t r y i n g  to s a y  tha t  the  i n d i v i d u a l  d i ed  of c a n c e r .  It h a s  

a h o r r i b l e  e f f e c t  on o u r  p o p u l a t i o n .  And,  of  c o u r s e ,  i t  i s  h o r r i b l e .  

On e of the  g r e  a t  p h e n o m e n a  of ou r  e x i s t e n c e  i s  t he fac t  tha t  we 

a l l  s t a r t  f r  om one s i n g l e  f e r t i l i z e d  ce l l ,  one s i n g l e  f e r t i l i z e d  egg;  and  

-~hat by  s o m e  p r o c e s s  t h i s  c e l l  s t a r t s  to  m u l t i p l y  and  p r o d u c e s ~ l l i o n s  

of o t h e r  c e l l s .  D u r i n g  t h e  p r o c e s s  of t h i s  m u l t i p l i c a t i o n ,  a f t e r  a s h o r t  

t i m e -  - a n d  you can  o b s e r v e  t h i s - - y o u  f ind  tha t  t h e s e  c e l l s  b e g i n  to c h a n g e  

t h e i r  s h a p e .  S o m e  of t h e m  b e g i n  to g r o u p  t o g e t h e r .  T h e y  p r o d u c e  

g r o u p s  of c e l l s  of d i f f e r e n t  s h a p e s ,  d i f f e r e n t  s i z e s ,  and  d i f f e r e n t  

f u n c t i o n s .  W e  c a l l  t h e s e  g r o u p s  of c e l l s ,  w i th  t h e i r  r e s p e c t i v e  s h a p e s ,  

s i z e s ,  and  func t i ons ,  t i s s u e s ,  l u n g s ,  l i v e r ,  a r m s ,  e y e s .  The  b i o l o g i s t  

c a l l s  t h i s  p h e n o m e n  on one of di ffe r e n t i a t i o  n. 

N o w ,  t h e r e  c o m e s  a t i m e  w h e n  t h i s  s t o p s  and  w e  s a y  then  t h a t  

the  o r g a n i s m  has d e v e l o p e d  t o m a t  u r i t y ,  to fu 11 s i z e .  Ac tua l l y ,  i t 

h a s n ' t  s t o p p e d  in  t h e  s e n s e  tha t  i t  c a n ' t  k e e p  on go ing  i f  n e c e s s a r y .  

In the  m o r n i n g  you ge t  up in  a h u r r y  and  you s h a v e  and you s c r a p e  y o u r  

face  and  s o m e  of the  e p i d e r m i s  c o m e s  off. 

s t a r t s  g r o w i n g  aga in .  M o r e  e p i d e r m i s  i s  

W h a t  h a p p e n s  i s  t h a t  i t  

f o r m e d .  You b r e a k  a l e g .  

T h e  p h y s i c i a n  a p p r o  x / m a t  e s  the two e n d s  of t h e  bone  and  f i x e s  t h e m  so  

tha t  t h e y ' r e  i m m o b i l e ;  and  the  t w o  e n d s  of the  bone  s t a r t  to m a k e  m o r e  

bone  c e l l s .  T h e y  s t a r t  to 

i s  once  a g a i n  c o m p l e t e .  

r e p r o  duc t ion  of c e l l s  i s not  l o s t .  
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Well, suppose it doesn't. You could conceive of a possibility 

t ha t  in  a c e r t a i n  a r e a  a s m a l l  g r o u p  of t h e s e  c e l l s  wou ld  k e e p  on g r o w -  

ing  f o r  a l i t t l e  w h i l e  lo n g e r  t han  t h e y  s h o u l d  h a v e ,  w h i c h  m e a n s  th  a t  

t he  s i z e  of t he  p a t t i  c u l a r  t i s  s u e  fo r  a w h i l e  i s  l a r g e r  than  i t  s h o u l d  be .  

T h e r e  i s  n o t h i n g  p a r t i c u l a r l y  in  j u r i o u s  abou t  i t .  W e s a y  tha t  t ha t  type  

of g r o w t h  i s b e n i g n  and  you d o n ' t  w o r r y  abou t  i t  too m u c h  u n l e s s  i t  i s  

e s t h e t i c a l l y  s i  gn i f i c  ant .  

B u t  i t  c o u l d  be b a n e f u l .  It  c o u l d  e x i s t  in  the  head ,  in  t he c r a n i u m ,  

wh e r e  t h e r e  i s  a f ix ed  b o n y  coy  e r i n g  t h a t  l i m i t s  i t .  S o t ha t  i f  i t  d id  

i n c r e a s e ,  i t c o u l d  be h a r m f u l  b y t he  m e r e  fac t  tha t  the  bu lk  of the  c e l l s  

p r o d u c e s  p r e s  s u r e .  S o t h i s  s o - c a l l e d  b e n i g n  t u m o r  cou ld  be s i  gn i f -  

i c a n t l y  d a n g e r  ous .  Bu t in  g e n e r a l  t h i s  i s  no t  t h e  c o n s e q u e n c e  of a 

t u m o r  th  a t  i s  known  as  b e n i g n .  

B u t  s uppos  e i t d o e s n ' t  s t  op.  S u p p o s e  fo r  s o m e  r e a s o n  tha t  

at  the  m o m e n t  we c a n ' t  e x p l a i n  t h e s e  c e l l s  j u s t  k e e p  on g r o w i n g .  As  

t h e y  c o n t i n u e  t o g row,  t h e y  s o m e w  ha t  lo s e  the  c h a r a c t e r i s t i c s  of the  

t i s  s u e  fromj w h e n c e  t h e y  o r i g i n a t e d .  T h e y  s e p a r  a t e .  T h e y  l o s e  m a n y  

of the  c h a r a c t e r i s t i c s  of  the  o r i g i n a l  c e l l  and  k e e p  on g r o w i n g  and  g r o w i n g  

a n d  g r o w i n g .  S o m e  of t h e m  m a y  b r e a k  o f f  o f  the  o r i g i n a l  t i s s u e  and  be 

by  the  b l o o d  s t r e a m  c a r r i e d  to a n o t h e r  a r e a  of  t h e  body  and  kee  p on 

g r o w l  ng .  

T h i s  i s  the  s i  t ua t i o  n t ha t  we c a l l  c a n c e r .  It i s  a t y p e  of g r o w t h  

tha t  i s  a b n o r m a l  and  a p p r  o a c h e  s a n a r e h y .  N o r m a l l y  t he  c e l l s  of the  

body  r e p r o d u c  e and  c o n t i n u e  to r e p r o  duce  u n d e r  c o n t r o l .  H e r e  i s  a 
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s i t u a t i o n  w h e r e ,  w h a t e v e r  the  c o n t r o l  i s ,  i t  h a s  b r o k e n  d o w n ;  and  

a s  a r e s u l t  t h e r e  i s  a t r e m e n d o u s  i n c r e a s e  of t h e  n u m b e r  of  c e l l s  

b e y o n d  t h e  c o n t r o l  of the  b o d y .  T h e r e  i s ,  o b v i o u s l y ,  no c o n s c i o u s  

c o n t r o l  of t h i s  m e c h a n i s m  a n y w a y .  You cu t  y o u r s  e l f .  Y o u  d o n ' t  s e n d  

a n y  k n o w n  m e s s a g e  t h r o u g h  y o u r  w i l l  to  a n y  c e n t e r  to s a y ,  "C o m e  on.  

L e t ' s  m a k e  m o r e  s k i n . "  

So as  t h i s  a n a r c h y  p r o c e s s  c o n t i n u e d  a n d  the  m a s s  g r o w s ,  i t  

g r o w s ,  o b v i o u s l y ,  a t  t h e  exper ts  e of the  r e s t  o f the  o r g a n i s m .  It  i s  a 

p a r a s  i r e .  An d i t  w i l l  l i v e  d e s p i t e  t h e  f a c t  th a t  the  r e s t  of the  body  

m a y  s t a r v e . I f  you  d e p r i v e  an a n i m a l  of i t s  f o o d  t h a t  i s  r e q u i r e d  f o r  i t s  

n o r m a l  g r o w t h  a n d  t ha t  a n i t a  a l  h a s  a c a n c e  r g r o w i n g  i n i t ,  t ha t  w o n ' t  

wo t r y  the  c a n c e r  a b i t .  The  a n i m a l ' s  n o r m a l  c e l l  s ,  n o r m a l  t i s s u e ,  m a y  

d e c r e a s e ,  but  no t  t h e  c a n c e r .  T h a t  w i l l  c o n t i n u e  t o  g r o w  a t  i t s  a n a r c h i c  

r a t e  a t  the  exp e n s e  of t h o s e  c e l l s  t ha t  a r e  l e f t .  So i t  g o e s  on i t s  m e r r y  

w a y  d e s p i t e  t h e  f a c t  t h a t  you  a r e  no t  s u p p l y i n g  the  a n i m a l  a s  a w h o l e  

w i t h  an a d e q u a t e  s u p p l y  of n u t r i  t io  n.  

H o w  do you  a t  t a c k  a p r o b l e m  l ike  t h i s ?  O b v i o u s l y ,  t h e r e  a r e  

s e v e r  a l  w a y s .  Wha t  I w o u l d  l i k e  t o  c a l l  a r a t i o n a l  a p p r o  a c h  w o u l d  be 

to t r y  to f ind  out  w h a t  s t a r t s  t h i s  w i l d  g r o w t h .  Why d o e s  the  c e l l  a l l  

o f  a s u d d e n  s t  op i t s  n o r m a l  p a t t e r n  of a c t i v i t y  a n d  s t a r t  m u l t i p l y i n g  

i lk  e a b u n c h  of c r a z y  p e o p l e  ? 

An o t h e r  a p p r o a c h  i s  to s a y :  '"¢¢e11, t h i s  i s  a f a c t .  T h e s e  c e l l  s 

a r e  g r o w i n g .  Wha t  c a n  w e  do t o  s top  i t ? "  I a m  no t  s a y i n g  t h a t  t h i s  

a p p r o a c h  i s  no t  a u s e f u l  a p p r o a  ch .  I t  i s  an  e m p i r i c a l  a p p r o a c h  r a t h e r  
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t h a n  a r a t i o  n a l  a p p r o a c  h. 

We in t h i s  c o u n t r y  a t  t h e  p r e s e  nt  t i m e  a r e  u s i n g  bo th  of t h e s e  

a p p r o a c h e s ,  but  no t  to t h e  s a m e  e x t e n t .  T h i s  y e a r - - t h i s  f i s c a l  y e a r  

a t  l e a s t - - c a n c  e r  r e s e a r c h  in  t h i s  c o u n t r y  i s  s p e n d i n g  a b o u t  100 m i l l i o n  

d o l l a r s .  T h a t ' s  p r i v a t e  and  p u b l i c .  Of th i  s 100 m i  i l i o n  d o l l a r s ,  a b o u t  

75 m i  I l ion  d o l l a r s  i s  b e i n g  s p e n t  on t h e  e m p i r i  c a l  a p p r o a c  h, a n d  a b o u t  

25 m i  i l i o n  d o l l a r s  on the  r a t i o n a l  a p p r o a c h .  An d t h e r e  a r e  m a n y  of 

us  w h  o t h i n k  t ha t  th i s  i s  a 1 i t t l e  out  of b a l a n c e .  

In 1955, f o u r  y e a r s  a g o ,  t h e  C o n g r e s s  c r e a t e d  w h a t  i s  k n o w n  as  

the  C a n c e r  C h e m o t h e r a p y  N a t i o n a l  S e r v i c e  Ce n t e r ,  w i t h  h e a d q u a r t e r s  

ou t  a t  t h e  N a t i o n a l  I n s t i t u  te  of He a l t  h a t  B e t h e s d a o  T h i s  i s  a p o r t i o n  

of the  U n i t e d  S t a t e s  P u  bl i  c H e a l t h  S e r v i c e .  

T h e  f u n c t i o n  of th i s  o r g a n i z a t i o n  i s  t o  t e s t  e v e r y  conc  e i v a b l e  

c o m p o u n d  t h a t  a n y b o d y  o r  a n y  f i r m  c a n  t h i n k  of f o r  i t s  e f f e c t  on t h e  

p r e v e n t i o n  of the  g r o w t h  of c a n c e r .  T h i s  i s  the  e m p i r i c a l  a p p r o a c h .  

T h e  f u n d s  t ha t  h a v e  b e e n  a l l o c a t e d  f o r  t h i s  i n  the  P u b l i c  H e a l t h  S e r v i c e  

a l o n e  a r e  a b o u t  2 5 m i l l i o n  d o l l a  r s .  In a d d i t i  on to t h i s  a p p r o p  r i a t i o  n 

i s  the  a p p r o p r  i a t  i o n  of th  e v a r i o u s  d r u g  h o u s e s a n d  r e s e a r c h  in s t i  t u -  

r io ns  in  t h i s  c o u n t r y  t h a t  a r e  coop  c r a t i n g  i n  t he  p r o g r  a m ,  b e c a u s e  

the  c e n t e r  i s no t  an  e x p e r i m  e n t a l  c e n t e r .  I t  s e r v e s  m e r e l y  to c o o r d -  

i n a t e  the p r o g r a m  a s  i t  i s  c a r r i e d  out  in  v a r i o u s  l a b o r a t o r i e s  t h r o u g h -  

out  th  e c o u n t r y ,  p r i v a t e  a n d  pub l i c .  

L a  s t  y e a r  in  t h r e e  of t he m a j o r  d r u g  h o u s e  s of th i  s c o u n t r y  

t h e r e  we  r e  a v a i l a b l e  f o r  t e s t i n g  40, 000 c o m p o  u n d s .  One d r u g  h o u s e  
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a l o n e  t e s t e d  7, 000.  I ' m  g i v i n g  t h e s e  f i g u r e s  no t  t o  d a z z l e  you ,  but  to 

j u s t  to s h o w  you t h e  n a t u r e  of  t h i s  a p p r o a c h .  I t ' s  s o r t  of a g r a b  bag  

a f f a i r .  Y o u  c l o s e  y o u r  e y e s  and  you  put  y o u r  h a n d s  on t h e  s h e l f  o r  

the  b a g  and  w h a t e v e r  you  l a y  y o u r  ban ds on you  t r y .  

T h e  one f i r  m tha t  t e s t e d  7, 0 00 c o m p o u n d s  h a s  c o m e  up w i t h  two 

tha t  a r e  u s e d  c l i n i c a l l y  in  t h e  t r e a t m e n t  of c a n c e r .  Na t i  o n w i d e  t h e r e  

a r e  a b o u t  2 0 c o m p o u n d  s t ha t  a r e  u s e f u l  c l i  n i c a l l  y, and  a p p r  o x i m a t e l  y 

100 t h a t  a r e  a b o u t  to go in to  c l i n i c a l  t r i a l .  

N o w ,  I a m  not  c o n d e m n i n g  th i s  p r o g r a m .  The  p u b l i c  f e e l s - -  

and,  I th  ink,  r i g h t l y - - t h a t  i f  a n y t h i n g  c o u l d  be done ,  i t  s h o u l d  be  d o n e .  

So tha t  i f  by  th  i s  g i g a n t i c  g r a b  bag  te  s t i n g  p r o g r  a m  we  a r e  a b l e  to c o m e  

u p - - n o t  w e - - l e a v e  tha t  out .  I h a v e  n o t h i n g  to do w i t h  i t .  I ' m  u s i n g  

t ha t  a s a t e  r m  fo r b i o c h e m i s t r y  in  g e n e r a l  and  the  c h e m o t h e r a p  e u t i c  

i n d u s t r y - - i f  we  a r e  ab l e  to c o m e  up w i t h  one  o r  two d r u g s  t ha t  a r e  

u s e f u l  fo r t he p h y s i c i a n  in  t h e  t r e a t m e n t  of c a n c e r ,  t h e n  I s u p p o s  e 

o u r  G o v e r n  m e n t  w i l l  f e e l  t ha t  i t s  ~ e y  w i l l  have  b e e n  w e l  1 s p e n t .  

Th  e y  h a v e  found,  f o r  e x a m p l e ,  s e v e r a l  c o m p o u n d  s t ha t  a r e  u s e f u l  in  

the  t r  e a t m e n t  of l e u k e m i a ,  u s e f u l  to the  e x t e n t  t ha t  t h e y  w i l l  p r o l o n g  

the  l i fe  of the in d i v i d u a l  wh o i s s u f f e r i n g  f r o m  l e u k e m i a  f r  o m  w h a t  

m i g h t  be a l i fe  s p a n  e x p e c t e d  a f t e r  a d i a g n o s i s  of m a y b e  a y e a r  - - i n c r e a  se  

t h i s  t o m a y b e  two o r  t h r e e  y e a r  s .  T h a t  d o e s n ' t  s o u n d  l i ke  m u c h ,  bu t  

i t  i s  c e r t a i n l y  a s t e p  f o r w a r d .  

S e v e r a l  of  t h e s e  c o m p o u n d s  t ha t  h a v e  b e e n  t e s t e d  a n d  found  u s e f u l  

h a v e  l e d  s o m e  of t h e s e  d r u g  hou s e s  to m a k e  o t h e r  c h e m i c a l  s u b s t a n c e  s 
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t h a t  a r e  s o m e w h a t  s i m i l a r  in  t h e  hope  t h a t  t h e y  m a y  p r o v e  to  be a 

l i t t l e  b i t  m o r e  e f f e c t i v  e .  

So tha t  the  c m p e r i c a l  a p p r o a c  h t ha t  i s  go ing  on in  t h i s  c o u n t r y  

t o d a y  at  a t e r r i f i  c r a t e ,  a s  i n d i c a t e d  by  the  m any ,  m a n y  t h o u s a n d s  

of c o m p o u n d s  tha t  a r e  b e i n g  t e s t e d  e a c h  y e a r ,  p r o b a b l y  w i l l  c o m e  up 

w i t h  s o m e t h i n g  t h a t  "will h a v e  s o m e  b e n e f i c  i a l  e f f e c t .  

P a r t  of the p ~ b l e m  i s  c o m p l i c a t e d  by  t h e  f a c t  t ha t  w h a t  I h a v e  

b e e n  d e s  c r i b i n g  t o you  as  an  a n a r c  h i c  g r o w  th  i s  t ha t  in  f ac t  bu t  di  f ie  rS  

d e p e n  cling upon  w h e r e  i t  m a y  have  s t a r t e d .  An d t h i s  w h o l e  g r o u p  of 

actually 
compounds or diseases that we call can cer ~ i s not an indivi dual 

entity, but a group of disorders. For instance, if the cancer is on 

epithelia i tissue, if it's on the skin, or t he same t~pe of c ell s t hat 

are ~n the skin--the lining of the mouth or the esophagus or the st omach, 

that is a carcinoma. On t he other hand, if it's in comecti ve tis sue--a 

bone or car tilage--it's sarcoma. If i~s in the white cells of the blood, 

it's leukemia. All these t hings that b ear the names of the tissu e o~ 

origin we call cancer because they have in cororoon this anarchic growth. 

does n't 
Bu t it doesn't mean that they are all the same thi ng. And i t ~ mean 

that a chemical substance that may be beneficial in the treatment of 

a cancer of the skin is going to be a bit of good for the treatment Of a 

sarcoma that is affecting a bone. You see, again, that this is going 

to almost infinite ly complicate the problem. 

Now, I am biased. I'm interested in forwarding the rational 

approach. I'm not conde mning the empiri cal approac h, becau se that's 
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the  s o r t  of t h i n g  t ha t  h a s  to be done .  If  you  c a n ' t  f ind  ou t  t h e  c a u s e  

today ,  a t  le  a s t  you  n e e d  a p a l l i a  t i v e  un t i  1 y o u  c a n  f i n d  out  t h e  c a u s e .  

Bu t w h a t  I a m  t r y i n g  to a d v o c a t e  i s  a l i t t l e  m o r e  j u d i c i  ous  d i s t r i b u t i o n  

of t h ~  e x p e n d i t u r e s  of m o n e y  b e t w e n  t h e  r ~ t i  o n a l  a p p r o a c h  a n d  the  

e m p i r i c a l  a p p r o a  ch .  T h e r e  a r e  m a n y  of us  who fe e l  t o d a y  t ha t  the  

~ n  p i r i c a l  a p p r o a  ch  i s  g e t t i n g  t o o  m u c h  of the  fu rids t ha t  a r e  a v a i l a b l e  

a n d  the  r a t i o n a l  a p p r o a  ch  too  l i t t l e .  I t  d o e s n ' t  n e e  e s s a r  i l y  fo 11o w 

the  
t ha t  y o u  m u s t  d e c r e a s e  the  a l l o  t m  e n t  f o r  ~ x  e m p i r i c a l  a p p r o a  ch .  

a l t e r  

Y o u  c o u l d  l c ~ e r  t he p i c t u r e  by  i n c r e a  s i n g  t he a l l  o t rnen t  f o r  the r a t i o n a l  

a p p r o a c h .  

No w, wha t  do you  n e e d  f o r  e i t h e r  one  of t h e s e  a p p r  o a c h e  s ? 

Ob v i o u s l y ,  t h e s e  t h o u s a n d  s of c o m p o u n d  s a r e  no t  t e s t e d  i n pa t i  e n t s .  

Y o u  have  to h a v e  s o m e  l a b o r a t o r y  m e c h a n i s m  by  wh i e h  you  c a n  f in d 

out  w h e t h e r  c o m p o u n d  X w i l l  do a n y t h i n g  o r  w h e t h e r  i t ' s  b e t t e r  t h a n  

c o m p o u n d  Y. T h i s  a l s o  r e l a t e s  to t h e  r a t i o n a l  a p p r o a c h .  You have  

to h a v e  s o m e  e x p e r i m e n t a l  s u b j e c t s  w i t h  w h i c h  you  c a n  w o r k .  

T h e  f i r s t  i m p l i c a t i o n  t h a t  t h i s  w a s  p o s s i b l e  g o e s  b a c k  to t h e  

s e v e n  t e e n  h u n d r e  cls. An E n g l i s h  p h y s i c i a n  by  the  n a m e  of S i r  P e r  c i v a l  

P o  t t s  m a d e  the  o b s e r v  a t i  on t ha t  c h i m n e y s w e e p s  v e r y  f r e q u e  n t l  y h a d  

c a n c e  r of the  t h r o a t .  T h i s  w a s  a good  o b s e r  r a t i o n .  In t h a t  p e r i o d  

of t i m e  t h e r e  w e r e n ' t  a ny  c h e m i c a l  m e a n s  of t a c k l i n g  t he p r o b l e m ,  

but  f r o m  a c l i n i c a l  s t a n d p o i n t  t h i s  w a s  a good  o b s e r v a  rio n.  

In t h i s  c o u n t r y  a n d  in  E n g  l and  a n d  in  J a p a n ,  p e o p l e  t r i e d  to fol  low 

t h r o u g h  l a t e r  on w i t h  t h i s  c l i  n i c a l  o b s e r  v a t i o n  of S i r  P e r  c i v a l .  T h e y  
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t r i  e d  to f in  d out i f  t h e y  cou ld  in  any  way  in  duce  can  c e r  in  an e x p e r -  

i m  e n t a l  a n i m a l ,  so  tha t  y o u  cou ld  fin d out,  f i r s t ,  w ha t  w o u l d  i n d u c e  

it ,  and  s e c o n d ,  h a v i n g  i n d u c e d  it,  h a v ~  an  e x p e r i m e n t a l  s u b j e c t  tha t  

w o u l d  be a good  l a b o r a  t o r y  t ool .  

S o m e w h a t  s i m  i l a  r o b s e r v  a t i  ons  w e r e  m a d e  tha t  c a n c e  r of the  

s c r o t u m  w a s  c o m m o n  i n  p e o p l e  ~n the  c o a l  t a r  i n d u s t r y .  The  c o a l  t a r  

i n d u s t r y  b e g a n  to c o m e  i n t o  p r o m i n e n c e  abou t  18 50, ~ and  by 1870, c o a l  

t a r  d i e s  w e r e  c o m m o n  in  c o m m e r c e .  And  the  p e o p l e  who w e r e  in  

the  p l  an t s  whe r e  the  di s t i  l l a  t io  n of the  coa  1 w a s  condu  c t e d  b e g a n  to 

d e v e l o p  can  c e r  of t h e  s c r o t u m ,  j u s t  a s t he  c h i m n e y s w e e p s  did.  

So tha t  c h e m i s t s  b e g a n  to w o n d e r  i f  t h e r e  m i g h t  not  be  s o m e t h i n g  

in  t h i s  c o a l  t a r  t h a t  was  i n d u c i n g  c a n c e r .  T h e y  s t a r t e d  j u s t  t a k i n g  

r u  bb ing  
a n i m a l s  and  s h a v i n g  t h e  h a i r  o f f  the  b a c k  of the  a n i m a l  and  ~ c o a l  

t a r  on t h e  s k i n .  

In 1915 t w o  J a p a n e s e  w o r k e r s  r e p o r t e d  tha t  b y  do ing  t h i s  f o r  

abou t  a y e a r  and  a half ,  by  d a i l y  appLi c a t i o n s  of the coa  1 t a r  r e s i d u e  

on the  s k i n  of r a t s  f o r  about  a y e a r  and  a half ,  t h e y  p r o d u c e d  c a r c i n o m a  

in the  r a t s .  T h i s  was  the  f i r  s t  d e m o n s t r a t i o n  tha t  a c h e m i c a l  wou ld  

i n d u c e  th i s  a n a r c h i c  g r o w t h  of c e l l s .  And  t h i s  p e r m i t  ted ,  t hen ,  an  

a s s a y  of o t h e r  s u b s  t a n c e s  to s e e  w h e t h e r  t h e y  a l s o  w o u l d  p r o d u c e  
in  

c a n c e r  ~ k t h e  c e l l s ,  and  w h a t ' s  m o r e  i m p o r t a n t ,  I th ink ,  gay  e an e x p e r -  

i m  e n t a l  a n i m a l  tha t  w o u l d  be u s e f u l  to i n v e s t i g a t o r s  in t h i s  f i e l d .  

In 1940, j u s t  a b o u t  20 y e a r s  a g o ,  t w o  E n g l i s h m e n ,  two E n g l i s h  

c h e m i s t s ,  by t h e  n a m e s  of K e n n ~ v a y  and  H e i g ~ i s o l a t e d  f r o m  the c r u d e  
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c o a l  t a r  t ha t  the  two J a p a n e s e  h a d  w o r k e d  w i t h  the  a c t u a l  c h e m i c a l  

s u b s t a n c e  t ha t  w a s  r e s p o n s i b l e  f o r  t h e  i n d u c e  m e n t  of c a n c e r .  T h i s  

c a n  be  s ~ n t h e s  i z e d  i n  t he l a b o r a t o r y .  You c a n  d u p l i c a t e  t h e i r  w o r k  

a t  w i l l .  

No w, 

with you just one aspect of that which is interesting. 

The Eng lis h have for a l°ng time, Io nger than w e have, reported 

cause s of death. And for some reason t he En gli sh repot ts on cause 

of death, as far as t he physician fi fling out the fo rm and i ndicating very 

concisely what he belie yes to be the cause of death, their repot ts are a 

little better than ours. But they have in their records--and the group 

with which Kennaway and Heiger were associated looked this up, and my 

information is from their artic le--they took over a period of 50 y~ ars 

appro ximat ely half a million workers in th e coal tar industry; and 

there we re 72 3 deaths out ' of a population of half a miUion. That fig= 

ures out to be 144 deaths per 100, 000. 

The same cancer of the scrotum in the general population, not 

in the coal tar industry, was 7 per 100, 000--144 against 7--showing 

striki ngly, if you io ok at it in one wa y, the effect o f these chemical 

substances as a cause of cancer in this group in the manufacturing 

industry--144 against 7. 

Well, now, Io ok at it another way. One tenth of one percent of 

the work ers in the coal tar i ndustry got cancer of the scr otum, and 

99.9 per cent of them didn't. And the question is, Why didntt they? 

b e f o r e  d e v e l o p i n g  t h a t  f u r t h e r  I w a n t  to e x a m i n e  fo r  a m i  nu te  

14 



T h e y  h a d  e q u a  1 e x p o s u  r e ,  e q u a  1 o p p o r t u n i t y ,  bu t  9 9 . 9  p e r c e n t  d i d n ' t  

g e t  c a n c e r  of t h e  s c r o t u m .  O n l y  one  t e n t h  of one  p e r c e n t  d i d .  N o w ,  

wh  a t '  s t he d i f f e r e n c e  b e t w e e n  t he p o p u l a t i o n  t ha t  d i d  a n d  the  p o p u l a t i  on 

tha t  d i d n ' t ?  

I d o n ' t  k now the  a n s  we r .  T h i s  i s  p a r t  of the  r a t i o n a l  a p p r o a c h  

tha t  m u s t  b e p u r s u e  d, to t r y  to f ind  out  w h y  i t i s  t h a t  in t h i s  b ig  g r o u p  

of 500, 0 00 p e o p l e ,  99. 9 p e r c e n  t o f t h e m  d i d n ' t  d e v e l o p  c a n c  e r .  Of 

c o u r s  e,  i f  you h a p p e n  to be t he s t a t i s  t i c ,  t he one  t e n t h  of  one  p e r c e n  t, 

i t ' s  p r e t t y  i m p o r t a n t .  

We m u s t  a p p r o a c h  t h i s  p r o b l e m ,  t hen ,  b y  the  u s e  of  e x p e r i m e n t a l  

a n i m a l s  t ha t  h a v e  b e e n  t r e a t e d  w i t h  t h e s e  sub  s t a n c e s  t h a t  w i l l  i n d u c e  

c a n c e r .  I d o n ' t  w a n t  to  l e a v e  w i t h  you  t h e  i m p r e s s i o n  t h a t  the  on ly  

w a y  by  w h i c h  you c a n  now in  duce  c a n  c e r  in  an  e x p e r i m e n t a l  a n i m a l  i s  

b y  r u b b i n g  s o m e  che  m i  c a l  on h i m .  T h a t ' s  no t  so ,  b e c a u s e  t h e r e  a r e  

c e r t a i n  t y p e s  of c a n c e r  t h a t  c a n  be  i n d u c e d  by  a v i r u s .  I d i s c u s s  ed  

the  v i r u s  p r o b l e m  l a s t  y e a r  and  I ' m  not  go ing  to dw e l l  on i t  a g a i n .  

B u t  t h e s e  a r e  the e x c e p t i o n s ,  

w h i c h  m an  i s  s u b j e c t  i s not ,  

a n d  the  g e n e r  a l  c a t e g o r y  of c a n c e r  to 

a s  f a r  as  we k n o w  today ,  vi  r a l  in  o r i g i  n .  

So tha t  we  do u s e  in  a l l  of t h e s e  l a b o r a t o r i e s  w h e r e  t h e s e  s c r e e  n -  

ing  p r o g r a m s  a r e  u n d e r t a k e n ,  t he a p p r o a c h  of p r o d u c i n g  c a n  c e r  in  an  
the  u s e  of 

a n i m a l  b y / s o m e  c h e m i c a l  s u b s t a n c  e,  a n d  then  t r y i n g  to f ind  out  w h e t h e r  

z ~  one of  t h e s e  40, 0 00 c o m p o u n d s  w i l l  p r e v e n  t the  i n d u c t i o n  of 

the  c a n c e r ;  o r ,  once  i t  ha s  b e e n  in  d u c e d ,  w h e t h e r  i t  w i l l  d e c r e a s e  i t s  
a p p r o a c h  

r a t e  of g r o w t h .  T h a t  i s  the e x p e r i m e n t a l  ~ at  the  p r e s e n t  t i m e .  
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No w, e a c h  t i s  sue  has  c e r  t a i  n u n i q u e  p r o p e  r t i e s .  A p i e c e  of Liver  

d o e s n ' t  b e h a v e  l i k e  a p i e c e  of l u n g .  T h e s e  u n i q u e  p r o  p e r t i e s  a r e  d e -  

p e n d e n t  upon  c e r t a i  n s u b s t a n c e  s i n e a c h  c e l l  t ha t  c o n t r o l  t h e  a c t i  v i t  i e s  

of t h e s e  c e l l s  t h a t  a r e  k n o w n  a s  e n z y m e s - -  Little o r g a n i c  m o l e c u l e s  

t h a t  d i r e c t  in w h i c h  w a y  m e t a b o l i s m  s h o u l d  p r o c e e d .  T h e s  e i n  t u r n  

a r e  c o n t r o l l e d  in  g o n e r  a l  by  s u b s t a n c  e s  t ha t  a r e  k n o w n  as  h o r m o n e s ,  

t ha t  a r e  m a d e  in  v a r i o u s  g l a n d s  in t h r e e  o r  f o u r  p l a c e s  in  t h e  body, 

t ha t  a c t  as  m a s t e r  c o n t r o l s .  

So tha t  w h e n  you  s c r  ape  y o u r  sk in ,  a m e s s a g e  g o e s  w h i c h  t e l l s  

th i  s t i s s u e  to s t i  r n u l a t  e t he p r o d u  c t i  on of n e w  c e l l  ~ t o ge t  t h e s e  e n -  

z y m e s  to w o r k .  / in  d t hen  l a t e r  on, a n o t h e r  m e s s a g  e g o e s  a n d  t e l l s  

t h e s e  e n z y m e s  to  s l o w  d o w n ,  t ha t  e n o u g h  s k i n  has  b e e  n m a d e .  L e t ' s  

qu i t .  So tha t  we  m u s t  f ind,  f i r s t ,  how the  m e s s a g e  g e t s  t h e r e ,  w h a t  

the  c o n t r o l  i s  o v e r  t h e s e  c e l l s ,  and  how the m e s s a g e  c a n  be s e n t  t h a t  

t h e y  s h o u l d  s top .  

Do we  know a n y t h i n g  a t  a l l  a b o u t  t h e  d i f f e r e n c e s  4a~ t h e  p a t t e r n  of  t h e  

wa  y i n  w h i c h  the  c a n c e  r c e l l  l i v e s  a s  c o m p a r e d  to t he  w a  y i n  w h i c h  the  

n o r m a l  c e l l  l i v e s  ? Y e s .  T h e r e  has  b e e n  qu i t e  a b i t  of k n o w l e d g e  

a c c u m u l a t e d  a l o n g  t h e s e  l i n e s r - n o t  e n o u g h  ye t  to s o l v e  the  p r o b l e r n ,  

bu t  e n o u g h  to a t  l e a s  t i n t r i g u e  y o u r  in  t e r e s t .  

T h e  t y p e s  of  c a n c e r  t h a t  c a n  dove  lop in a l  1 o f t h e s e  v a r i o u s  c e l l s - -  

s a r c o m a ,  c a r c i n o m a ,  w h e t h e r  i t ' s  L i v e r ,  s p l e e n ,  o r  w h a t - h a v e  - y o u -  - 

h a v e  a l l  b e e n  s t u d i e d ,  a t  1 e a s t  t o s o m e  e x t e n t - - t h e  n o r m a l  p a t t e r n  of 

t h e i r  Life a c t i v i t y  a s  c o m p a r e d  w i t h  the  a b n o r m a l  p a t t e r n  of t h e i r  Life 
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a c t i v i t y .  And  you  f i n d  t ha t  the  s a m e  e n z  y m e s •  the  s a m e  s y s t e m s •  

e x i s t  in  bo th .  And  you  fi nd• s t r a n g e  ly  e n o u g  h• t ha t  w h e n  the  c a n c e r  
s y s t e m s  

d e v e l o p s  • s o m e  of  t h e s e  e n z y r n e ~ i n c r  e a s e  t h e i r  a c t i v i t y •  s o m e  s t a y  

the s a m e ,  and  o t h e r s  b e c o m e  l e s s  a c t i v e .  So i t  l o o k s  a s t h o u g h  t h e r e  

i s n ' t  any  p a t t e r n .  

Bu t i f  you  1 ook a l i t t l e  m o r e  c l o s e l y ,  a p a t t e r n  does  e m e r g e ,  

and  i t  i s  s i m p l y  t h i s :  t h a t  a s  the  c a n c e r  c e l l  g r o w  s, a n d  it  s c h a r a c  - 

t e r i s t  i t s  c h a n g e  f r o m  t ha t  c e l l  t ha t  o r i g i  n a l l y  p r o d u c e d  i t  • i t b e g i n s  

to look  m o r e  and  m o r e  l i k e  t h e  c e l l s  t ha t  e x i s t e d  w h e n  t h e  e g g  j u s t  

b e g a n  to r e p r o d u c e ;  t h a t  i t  l ooks  l ike  an e m b r y o n i c  c e l l ;  t ha t  i t  l o o k s  
an  

l i k e  a c e l l  t ha t  r e f l e c t s  ~ e a r l y  s t a g e  of g r o w t h  ~. 

So t h a t  t h e s e  c a n c e r  c e l l s  t h a t  m a y  d e v e l o p  f r o m  t h e  l i v e r •  as  ...... 

c o m p a r e  d t o t he c a n c e r  c e l l  t h a t  m a y  d e v e l o p  f r o m  th e l u n g ,  r e s e m b l e  

m o r e  a n d  m o r e  e a c h  o t h e r  t han  t h e y  do t h e  o r i g i n a l  l i v e r  c e l l  o r  t h e  

o r i g i n a l  lung  c e l l ,  a n d  in  t u r n  r e s e m b l e  m o r e  c l o s e l y  the  o r i g i  h a l  

e m b r y o n i c  c e l l .  S o  i t  l o o k s  a s  t h o u g h  t h e r e  h a s  b e e n  a r e v e r s i o n  

b e c a u  se  of  r a p i d  g r o w t h  t o a n o t h e r  e a r l i e r  t ype  of c e l l  fo r m a t i  on, 

and  t ha t  the  e n z y m e  p a t t e r n ,  the  p l a n  of n o u r i s h m e n t ,  the m e t h o d  of 

g r o w t h  of t h e s e  c e l l  s r e s e m b l e s  tha t  p a t t e r n  of the  r a p  i d l y  g r o w i n  g 

c e l l  t ha t  e x i s t e d  w h e n  t he e g g  s t a r t e d  to m u l t i p l y .  T h a t  we k n o w .  

We h a v e n ' t  y e t  le  a r n e d ,  t h o u g h ,  w h a t  c o n t r o l s  o r  w h a t  m e c  h a n -  

i s m  e x i s t s  in  t h i s  e a r l y  c e l l ,  o r  e a r l y  g r o u p s  of  c e l l s ,  t ha t  in d u c e s  

t h e m  to d i f f e r e n t i a t e .  You a r e  s t a r t i n g  w i t h  one  ce l l •  a n d  l a t e r  on a 

w h o l e  m u l t i t u d e  of t ~ p e s  of c e l l s  e m e r g e .  W h a t  t e l l s  t h e s e  c e l l s :  
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" Y o u  go m a k e  a l i v e r .  You go m a k e  an  a r m " 7  T h i s  i s  t h e  type  of 

in f  o r r n a t i o n  th  a t  s t i l l  m u s t  be s o u g h t  fo r ,  and  thi  s i s t he r a t i o n a l  

a p p r o a c h  t h a t  I a m  t r y i n g  to  a d v o c a t e .  

We n e e d  i n f o r m a t i o n  to o t ha t  w i l l  a s s  i s t  t h e  p h y s i c i a n  in  d e t e r -  

m i n i n g  a t  a n  e a r l i e r  s t a g e  w h e n  t h i s  a n a r c h y  i s  s t a r t i n g .  At t h e  p r e s -  

e n t  t i m e  t h e r e  i s  no good  d i agno  s t i  c m e t  hod  to d e t e c t  the  dev  e l o p m e n t  

of th i  s c a n c e r  a t  i t s  i n c i p i e n c y ,  w h e n  i t  i s  young ,  w h e n  i t i s  s t a r t i n g .  

T h e  d i f f i c u l t y  i s  t h a t  y o u  d o n ' t  f i n d  i t  o u t  u n t i l  i t ' s  t o o  l a t e  to do 

too m u c h  a b o u t  i t .  So t h a t  i f  a t  a p e r i o d i c  c h e c k u p  s o m e  s i r n p l e  t e s t  

c o u l d  be u s e d  to  w a r  n you  a n d  y o u r  c l i n i  c l a n  t ha t  a c a n c e r  i s b e g i n n i n g  

to d e v e l o p  in t h i s  a r e a ,  i t  m i g h t  b e p o s s i b l e  t o do s o m e t h i n g  abou t  i t  

\ 

at  a n  e a r l y  s t a g e .  

A n u m b e r  of  c h e c k s  have  b e e n  p r o p o s e d ,  and  none  of t h e m  have  

w o r k e d  out .  I t  m a y  be  t h a t  p e o p l e  have  b e e n  too fu s s y ;  t ha t  t h e y  have  

t r i e d  to d e v i s e  a t e s t  t h a t  w o u l d  ~ e t e c t  c a n c e r  and  c a n c e r  on ly .  T h a t  

w o u l d  be  n i c e .  But  i t  m i g h t  be u s e f u l  i f  the  y c o u l d  f in d s o m e  d i f f e r -  

e n c e  t ha t  r n i g h t  n ot be u n i q u e  to c a n c e r ,  but  w h i c h  c o u l d  be  e a s i l y  

d i s t i n g u i s h e d  f r o m  s o m e  o t h e r  d i s o r d e r  t h a t  e x h i b i t e  d t h e  s a m e  d i f f e r e n c e .  

T h i s  i s  a g a i n  a f i e l d  of e n d e a v o r  t h a t  n e e d s  s t i m u l a t i o n .  And  we 

h a v e n ' t  m a d e  too m u c h  p r o g r e s s  in  a r a t i o n a l  a p p r o a c h  to t h e  e a r l y  

d e t e c t i o n  of c a n c e r .  We h a v e  l a t e  d e t e c t i o n  of c a n c e r ,  but  t h a t ' s  

a l m o s t  a l w a y s  to o i a t e .  

I k  now t h a t  t h e r e  a r e  p e o p l e  

a s u b s t a n t i a l  n u m b e r  of  y e a r s ,  

a l l  ve ,  a n d  who h a v e  b e e n  l i v i n g  fo r  

who a t  one  t i m  e i n t h e i r  e x i s t e n c e  
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s u f f e r e d  f r o m  c a n c e r .  I t ' s  a l w a y s  r a s h  to m a k e  p r e d i c t i o n s ,  bu t  i t ' s  

g o i n g  to g e t  t h e m  a n d  i t ' s  g o i n g  to ki  11 t h e m  e v e n t u a l l y .  

A n o t h e r  a p p r o a c h ,  and  a n o t h e r  p h e n o m e n o n  t h a t  we  c a n ' t  e x p l a i n ,  

h a s  b e e n  w o r k e d  out .  I t ' s  b e e n  w o r k e d  out  in  h u m a n s .  I t ' s  b e e n  
a 

w o r k e d  out  in  v o l u n t e e r s  in ~ a l l  in  t h e  M i d  we s t ,  w h e r  e t h e y  i n j e c t e d ,  

w i t h  t he p e r m i s s i o n  of the  p r i s o n e r ,  c a n  c e r  c e l l s  in  to a n o r m a l  m a l e .  

A n d  t h e y  d i d n ' t  l i v e .  T h e y  h a v e  i n j e c t e d  c a n c e r  c e l l s  i n t o  an  i n d i v i d u a l  

s u f f e r i n g  f r o m  c a n c e r  and  t h e y  d id  l i v e .  So t h a t  t h e r e  i s  s o m e t h i n g  

in  t he  n o r m a l  t ha t  s t ops  o r  p r e v e n  t s  the  m u l t  ip l  i c a t i o  n of t h e s e  c e l l  s 

t ha t  i s  no t  p r e s e n t  in  the i n d i v i d u a l  who  has  c a n c e r .  

No w, wha t  t ha t  s o m e t h i n g  i s ,  a g a i n  I d o n ' t  have  the  s l i g h t e s t  

i d e a .  T h e r e  i s  s o m e  i m m u n e  m e c h a n i s m  t h a t  i s  r e s p o n s i b l e  f o r  the  

p r e v e  n t i  on of the  r a p i d  m u l t  ip l  i c a t i o  n of t h e s e  c e l l  s i n an  i n d i v i d u a l  

w h o  d o e s n ' t  have  c a n c e r .  Now, wha t  c a u s e s  i t  to b r e a k  down I d o n ' t  

know.  An d w h e n  i t b t e a k s  d o w n ,  t h e n  the  c e l l  d o e s  m u l t i p l y .  

I r e a l i z e  t h a t  I h a v e  b e e n  g i v i n g  you  a l o t  of " I  donI t  k n o w '  s . "  

T h a t t s  j u s t  s i m p l y  b e c a u s e  I d o n ' t .  But  w h a t  I a m  p l e a d i n g  fo r  i s  

the  a s s i s t a n c e  tha t  w i l l  p e r m i t  s o m e  of t h e s e  q u e s t i o n s  to be  a n s w e r e d .  

O n e  of  o u r  l e a d i n g  l e g i s l a t o r s ,  a m a n  f o r  w h o m  I h a v e  c o n s i d -  

e r a b l e  r e s p  e c t - - a n d  i t  m a y  h a v e  b e e n  b e c a u s e  he w a s  t r e a t e d  for  c a n c e r - -  

the  
h a s  i n t r o d u c e d  i n t o  the S e n a t e  a b i l l  f o r / e x p e n d i t u r e  of a n o t h e r  h u n d r e d  

m i l l i o n  d o l l a r s  a y e a r  f o r  w h a t  he  c a l l s  a c r a s h  p r o  g r a m  to c u r e  can  c e r .  

An d on t he  f ace  of i t  i t  s o u n d  s r e a s o n  a b l e .  

s a m e  t h i n g  w h e n  we b u i l t  the  a t  o m i c  b o m b .  
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money and got the job done. 

They are not comparable. In the first p lace, without going into 

the hi story of the at omic bomb, the basic wor k, the rational approac h, 

wa s fini shed to a large extent. 1~/e benefit ted in this country from 

the basic researc h which was done in Italy, in Germany, in the SCan- 

dinavian countries. So that when the group finally convinced the Admin- 

istration, afte r a number of years of trying t o convince, that it 

wasn't a n overnight opera rio n, as some wo uld lead you to belie re, 

that a n atte rapt should be made to build an atomic bomb, they knew in 

had been done. 
which di rection they w anted to go. The basic research ~~8,~w~x 
Only th e engineering 

~:~laXX~~~needed to be done. 

In the cancer problem we have not reached the stage of engineering. 

We are not in research and dev elopment. We're way back in basic 

research, to try to fin d out in which direction, to continue the analogy, 

the engineer shou Id go. And if this bill should pass, and a hundred 

m i  l l i on  d o l l a r s ,  w h i c h  w o u l d  be  a 100 p e r c e n t  i n c r e a s e  in  t h e  a m o u n t  

we r e  to 
of m o n e y  tha t  we a r e  s p e n d i n g  on can  c e r ,  ~ 1  be m a d e  a v a i l a b l e  in 

the  f i s c a l  y e a r  s t a r t i n g  J u l y  1s t ,  1960, we cou ldn '~  s p e n d  t h e  m o n e y  

a n y w a y .  

We d o n ' t  have  the  m a n p o w e r ,  the  s c i e n t i f i c  m a n p o w e r ,  in  t h i s  

c o u n t r y  to  s p e n d  a n o t h e r  h u n d r e  d m i l l i o n  d o l l a r s  on c a n c e  r ,  u n l e s s  i t  i s  

s p e n t  to t r a i n  r e s e a r c h  i n v e s t i g a t o r s  w h o  a t  s o m e  f u t u r e  t i m e  w i l l  a t t a c k  

the c a n c e r  p r o b l e m .  A n d  by  " s o m e  f u t u r e  t i m e "  m y  g u e s s  w o u l d  be t h a t  

i t  w o u l d  t ake  f r o m  s e v e n  to t en  y e a r s .  The  l e a d  t i m e  for  g e t t i n g  a 
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to t en  
tremendous in crease in our scientific pers onnel is at least seven/years. 

Th ere isn't a research institut ion in this country at t he present time 

that is at i0 0 percent o f its staff. We do not have the trained person nel 

that could spend ano ther hundred million dollars a year in any atte rapt 

at the solution of the cancer problem. 

So while I think it would be nice to have more money--I have 

never known a research investigator yet who refuse money--or anybody 

else, as far as that goes- -it must be spent not to build m ore laboratories, 

but it must be spent to somehow st ira ulate the youth of this country 

to go into this type of career, to train them as they should be trained, 

and then eventually have the space in which they can work. 

We are falling behind i n t he training of our youth in the basic 

sciences for the health profession. We are falling behind. I don't 

know. In this country we seem to go in spurts. The Russians launch 

a Sputnik and for a while we're all aroused about educa tio n. An d t hen 

we fall back into lethargy. Then they launch another one and we're 

aroused again, and we fal I b ack again into let har~j. We have not 

e m e r g e d  s i  gn i f i c  an t ly ,  in  m y op in ion ,  f r o m  t ha t  s t  age  of  le t h a r g y  a t  

the  p r e s e n t  t i m e .  

T h e  f i r s t  o f  t h i s  m o n t h ,  t h e  f i r s t  of N o v e m b e r ,  t h e  S u r g e o n  

G e n e r a l  of the  P u b l i c  H e a l t h  S e r v i c e  r e l e a s e d  a r e p o r  t o n t he r e q u i r e -  

m e n t  of p h y s i c i a n s - - t h i s  i s  no t  r e s e a r c h  w o r k e r s ;  th i  s i s  p r ~ j s i c i a n s  - -  

f o r  t h e  n e x t  15 y e a r s ,  1960 to 19 75. A t  the  p r e s e n t  t i m e  we h a v e  i n  

t h i s  c o u n t r y  a p p r  o x i m a t e l  y 140 p h y s i c i a n s  fo r  e v e r y  10 0, 0 0 0 .  T h a t  
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figure in cludes osteopaths. The report includes the osteopathic 

physicians. If you leave them out, the number is about 13 0-- 133, to 

be exact. 

If  we j u s t  s i m  p l y  w a n t  to m a i n t a i n  th  a t  r a t i o ,  not  i n c r  e a s e  i t - -  

and,  by  the w a y ,  in  the  past  two y e a r s  i t  ha s  gone  down .  S i n c e  1949 

to 1959 t h e r e  has  b e e n  a d e c r e a s e  in  t ha t  r a t i o ,  no t  a n i n c r e a s  e - -  

so  t ha t  i f  we  w an t  to m a i n t a i  n whe  r e  we  a r e  a n d  no t  e v e n  go b a c k  to 

w h e r e  w e w e r  e,  i t  i s  go ing  t o m e a n  t ha t  t h e  c l a s s e s  e n t e r i n g  a n d  g r a  d-  

u a t i n g  f r o m  o u r  m e d i c a l  s c h o o l s  a r e  go ing  to h a v e  to in  c r e a s  e by 

a b o u t  ~ 50 p e r c e n t .  E i t h e r  t h e y ' r e  g o i n g  t o  h a v e  to i n c r e a s e  

t h e i r  c l a s s e s  by  50 p e r c e n t ,  w h i c h  i s n ' t  g o i n g  to happen ,  o r  t h e y ' r e  

go ing  to b u i l d  m o r e  m e d i c a l  s c h o o l s ,  whic}? m a y  h a p p e n .  B u t  i f  we  

k e e p  go ing  the  w a y  we a r e  a n d  p a s s  i t  a l o n g  a n d  n o t h i n g  h a p p e n s ,  w e '  r e  

r e a l l y  g o i n g  to be in  a s p o t  i n  1975.  

We have  b e e n  obs  c r y i n g  a d e c r e a s e - -  a d e c r e a  s e - - i n  the  q u a l i t y  

a n d  in  t h e  quan t i t  y of t h e s e  a p p l i c a n t s  f r  o m  t h e  c o l l e g e s  who w i s h  to 

e n t e r  i n t o  t h i s  f i e l d  w h i c h  w i l l  l e a d  t h e m  i n t o  e i t h e r  the  p r a c t i c e  of  

m e d i c i n e  o r  i n t o  r e s e a r c h .  T h e r e  h a s  no t  b e e n  an  i n c r e a s e .  T h e r e  

h a s  b e e n  a d e c r e a s e ;  a n d  m o s t  s t a r t l i n g  has  b e e n  the  d e c r e a s e  in  q u a l i t y .  

So t ha t  i f  we  w i s h  to s o m e  d a y - - a n d I  d o n ' t  know w h e n  t h a t  d a y  

w i l l  b e ,  a n d  n e i t h e r  d o e s  a n y  body  e l s e - -  c o m e  up w i th  a r a t i o  n a l  a p p r o a c h  

and  a r e a s o n a b l e  t r e a t m e n t  o f the  can  c e r  p r o b l e m ,  we a r e  go ing  t o h a v e  

#o r e a l l y  h u m p  o u r s e l v e s t o  ge t  e n o u g h  p e o p l e  to do it ,  and  t o  be ab le  

to d e v i s e  a p r o p e r  d i s t  r i b u t i  on of the  f u n d s  b e t w e e n  the  e m p i r i  c a l  a n d  
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the  r a t i o n a l  a p p r o a c h e s  to s o l v e  t h i s  p r o b l e m .  

T h a n k  you .  

COL° DAVIS: G e n t l e m e n ,  D r .  He s s  i s  r e a d y  f o r  y o u r  q u e s t i o n s .  

QUES TION: D r .  He s s ,  an  a s p e c t  of b i o c h e m i s t r y  and  c a n c e  r ha s  

b e e n  r e c e i v i n g  c o n s i d e r a b l e  p u b l i c i t y  in  t h e  n e w s p a p e  r s  in the l a s t  

t h r e e  o r  f o u r  d a y s .  

c r a n b e r r y  c h a o s .  

I r e f e r  t o s u c h  t h ings  a s  D r .  

Wha t  a r e  y o u r  v i e w s  on th i  s,  

A r t h u r  F l e  m m i n  g ' s  

s i r , ?  Do you b e l i e v e  

tha t  t h i s  s t a t e m e n t  m i g h t  be so  r i d i  c u l o u s  tha t  i t  m i g h t  e v e n  h a v e  gone  

so  f a r  a s  to  te  11 e v e  r y b o d y  who h a d  s t o p p e d  s m o k i n g  c i g a r e t t e s  t ha t  

t h e y  a r e  no t  a n y  m o r e  c a n c e r  ous  t han  e a t i n g  c r a n b e r  t i e s  a t  T h a n k s  g i v i n g  ? 

DR.  H E S S :  The  G e n e r a l  a s k e d  m e  tha t  q u e s t i o n  o u t s i d e ,  a n d  I 

t o l d  h i m  t h a t  p e r s o n a l l y  I h a d  no c o n t r o l  o v e r  i t ,  My  wife  s a i d  w e ' r e  

no t  go ing  to e a t  c r a n b e  t r i e s .  L e t ' s  be a Little m o r e  s c i e n t i f i c  t han  t ha t .  

Th  a t '  s w h a t  I to l  d you  i s  the  c o n t r o l l i n g  fa c to r °  

T h e  1 a w  u n d e r  w h i c h  t h e y  o p e r  a t e  s t  a r e s  t ha t  i f  a f o o d  a d d i t i v e  

h a s  b e e n  f o u n d  to p r o d u c e  an in  j u r i o u s  e f f e c t ,  i t s  u s e  m u s t  be s t o p p e d ,  

and  tha t  the  f o o d  in  w h i c h  i t  h a s  b e e n  u s e d  m u s t  be c o n ~ e m n e d ,  S o  

t h a t  the S e c r e t a r y  h a d  no c h o i c e .  T h e  b a s i c  q u e s t i o n  s h o u l d  be  d i r e c t e d  

t o w a r  d t he l aw r a t h e r  than  t o w a r d  the  S e c r e t a r y ,  o r  m a y b e  tow a r d  the  

n e w s p a p e r s  ° I don~t  k n o w .  

I to ld  you  t ha t  t h e r e  a r e  a n u m b e r  of c h e m i c a l  s u b s t a n c e s  w h i c h ,  
p r o d  u c e  

i f  app l ie  d t o an  a n i m a l ,  w i l l  ~ c a n  c e r .  Th  a t  th i  s i n s e c t i c i d e  

p r o d u c e d  c a n c e r  t h e r e ' s  no doubt .  S o  t h e  l aw had  to o p e r a t e .  Now 

w h e t h e r  w h e n  you  e a t  e n o u g h  of t h a t  m a t e r i a l ,  e v e n  w h e n  i t  i s  p r e s e n t  
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£t 
in  the  c r a n b e r r y ,  a t  one  m e a l ,  ] w i l l  i n d u c e  c a n c e r  X y e a r  s f r o m  n o w ,  

w e l l ,  r e a l l y ,  n o b o d y  k n o w s .  I d o n ' t  t h i n k  i t  would ,  but  t ha t  d o e s n ' t  

m a k e  i t  so .  

Q U E S T I O N :  My q u e s t i o n  r e l a t e S  t o t he o t h e r  one ,  but  p o s s i b l y  

a i i t t l e  m o r e  g e n e r a l .  W o u l d  you g i v e  us  y o u r  op in ion  on w h a t  

m i g h t  be  t h e  c o n t r i b u t i  ng f a c t o r s  t o t he  i n c r e a s e  d i n c i d e n c e  of s o - c a l l e d  

d e g e n e r a t i v e  d i s e a s e s  in r e c e n t  y e a r s  in  t h i s  c o u n t r y ?  

D R .  HESS: Y e s .  E v e r y b o d y  h a s  to di e .  As  the  G e n e r a l  s a y s ,  

v e r y  few of us  a r e  i m m o r t a l .  SO, s i n c e  t h a t ' s  t h e  c a s e ,  f o r  e v e r y  

h u n d r e d  t h o u s a n d  d e a t h s  t h e r e  h a s  to be  X n u m b e r  of c a u s e s .  So i f  

you  a r e  no t  dy ing  of p n e u m o n i a  a n d  y o u ' r e  not  dy ing  of s c a r l e t  f e v e r  

and  y o u ' r e  not  dy ing  of th i  s ,  you  a r e  dy ing  of t ha t .  So in t h a t  s e n s e  

the  in c i d e n c e  of c a n c e r  i s  an  in  c r e a s e .  

Now, a s  to degeV, e r a t i v e  d i s e a s e s ,  t h e y  m o r e  c o m m o n l y  affe  ct  

the  o l d e r  age  g r o u p s ,  and  t h e r e  a r e  m o r e  o l d e r - a g e - g r o u p  p e o p l e .  

Th a t '  s one a s p e c  t o f i t .  

An o t h e r  a s p e c t  o f i t  i s ,  A r e  we  putt% ng i n t o  o u r  p e o p l e  t h i n g s  

t ha t  in  s o m e  w a y  c o u l d  s t i m u l a t e  t h e  p r o d u c t i o n  of c a n c e r ?  You 

have  n a m e d  s o m e  of t h e m .  I ' v e  got  one  of t h e r e i n  m y p o c k e t .  You 

j u s t  s a w  m e  put  i t  a w a y .  

Ce r t a i n l  y t he t r e m e n d o u s  in  c r e a s e  i n t he u s e  of to b a c c o ,  p a r -  

t i c  u l a r l y  c i g a r e t t e s ,  h a s  i n c r e a s e d  the i n c i d e n c e  of c a n c e r .  Th  a t '  s 

no t  t h e  o n l y  t h i n g .  

We have  b e e n  b u r n i n g  f u e l  a t  a t r e m e n d o u s  r a t e .  We h a v e  c h a n g e  d 
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a p p r e c i a b l y  t h  e c o m p o s i t i  o n  o f  t h e  a t  m o s p h e r  e a n d  p u t  i n  t o  i t  s o m e  

t h i  n g s - -  c o a l  t a r  p r o d u c t s ,  g a s  p r o d u  c t s - - t h a t  c o n c e i v a b l y  c o u l d  c a u s e  

c a n c e  r ;  a n d  s o m e  o f  t h e m  d e f i n i t e  l y  d o .  

W e ' v e  h a d  a t r  e m e n d o u  s c a m p a i g n  i n  t h i s  c i t y  t o  g e t  t h e  s t r e e t  

c a r s  o f f  t h e  s t r e e t s  a n d  s u p p l a n t  t h e m  w i t h  b u s s e s ,  I s u p p o s e  j u s t  

s i m p l y  b e c a u s e  o n e  n e w s p a p e r  p u b  l i s  h e r  d i d n ' t  l i k e  t h e  m a n  w h o  o w n  e d  

t h e  s t  r ~  c a r s .  I f y o u  h a v e  e v e  r s e e n  s o m e  o f  t h e  r e s u l t s  o f  t h e  t e s t s  

o f  t h e  e x h a u s t s ,  a s  f a r  a s  t h e  i n c i d e n c e  o f  c a n c e r ,  y o u  w o u l d  b e  a m a z e d .  

A n  d y e t  i f  we  t a k e  o f f  t h e  s t r e e t  c a r s ,  w e  a r e  g o i n g  t o  f i l l  o u r  s t r e e t s  

a n d  o u r  a t m o s p h e  r e  w i t h  t h e s e  e x h a u s t  p r o d u c  t s ,  w h i c h  c o n c e i v a b l y  c a n  

increase cancer death rates. 

We are using other things--metals and chromium--that can induce 

cancer. We are living in an age where we are using things that prev- 

iously w e  d i d n ' t  t h i n k  o f  u s i n g - - f o o d  a d d i t i v e s  o f  a 11 t y p e s ,  w h i c h  c o u l d  

i n c r e a s e  t h e  i n c i d e n c e  o f  c a n c e r .  
t h r e e  

So I d o t h i n k  t h a t  t h e  ~ f a c t o r s  t h a t  a r e  m a k i n g  t h i s  d i  s e a s e  

s t a n d  o u t  a r e ,  o n e ,  t h e r e ' s  m o r e  c a n c  e r .  S e c o n d ,  t h e r e  i s  m o r e  c a n c e r  

b e c a u s e  o t h e r  t h i n g s  a r e  l e s s .  A n d ,  t h i r d l y ,  i t h i n k  w e  a r e  i n d u c i n g  a n  

i n c r e a s e  o f  c a n c e r .  

Q U E S T I O N :  D o c t o r ,  i n  m y r e a d i n g  o n  t h i s  s u b j e c t - - a n d  I d o n ' t  

k n o w  h o w  m u c h  f a c t  t h e r e  i s  i n  t h i s - - t h e r e  a r e  t w o  t h i n g s  t h a t  s t r i k e  

m e  in  c a n c e r  r e s e a r c h .  O n e  i s  t h a t  i n  s o m e  c a s e s  y o u  h a v e  b e e n  a b l e  

i n  e x p e r  i m  e n t a l  s i t  u a t i o n s  t o e l i m i n a t e  c a n c e r  i n  a n i m a l  s .  A n d  t h e r e  

h a v e  b e e n  c a s e s ,  a s  I u n d e r s t a n d  i t ,  i n  h u m a n s  w h e r e  a p e r s o n  h a d  a n  
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a d v a n c e d  c a s e  of c a n c e r  and  f o r  a p p a r e n t l y  no r e a s o n  i t  d i s a p p e a  r e d .  

No w, a s s u m i n g  t ha t  t h e s e  t h i n g s  a r e  f a c t s - - a n d  t h e y  h a v e  b e e n  a n n o u n c e d  

a s  f a c t s - - h a s  th i s  l e d  t o a n y  c o n c l u s i o n s  a s  to t h e  c a u s e  in t he r a t i o n a l  

a p p r o a c h  ? 

DR.  HESS: F i r s t  of a l l ,  I w o n ' t  s a y  t h e y ' r e  no t  f a c t s .  T h e r e  

a r e  a few a u t h e n t i c  c a s e s  on r e c  o r d  w h e r e  p r o  p e r l y  d i a g n o s e  d c a n c e r  s 

h a v e  r e g r e s s e d  and  d i s a p p e a  r e d .  T h a t '  s a f a c t .  H o v e r e r ,  a s  c o m p a  r e d  

w i t h  t h e  t o t a l  n u m b e r ,  i t ' s  i n s i g n i f i c a n t .  N o w ,  t h a t ' s  t h e  h u m a n  

a s p e c t  o f i t .  

As  f a r  a s  t h e  a n i m a l  a s p e c t  of  i t ,  you  c a n ' t  m a k e  i t  d i s a p p e a r .  

Y o u  can  s t op  i t  f r o m  g r o w i n g  f u r t h e r .  Y o u  can  m a k e  i t  r e g r e s s  s o m e -  

wh  at~ y o u  c a n  s l o w  i t  down so  i t  s t a y s  a s  i t  is~ o.r  you  c a n  p reVe  nt  

i t  e n t i r e l y ,  i f  c e r t a i n  c h e m i c a l s  a r e  u s e d  a t  t h e  s a m e  t i m e  you a r e  

t r y i n g  to in  d u c e  i t .  

So d o n ' t  s a y  t ha t  by  the  u s e  of c h e m i c a l s  you  can  c u r e  can  c e r  in  

a n i m a l s .  You c a n ' t .  T h e r e  i s n ' t  a n y t h i n g  k n o w n  tha t  w i l l  c u r e  c a n  c e r  

now.  I d o n ' t  Like t h a t  w o r d  " c u r e . "  T h e r e  a i n ' t  no s u c h  t h i n g .  

T h e r e  i s  on ly  one  s p e c i f i c  t h a t  I k n o w  o f  in  m e d i c a l  t r e a t m e n t ,  

a n d  tha t '  s q u i n i n e  fo r r e a l  a r i a .  E v e r y t h i n g  e l s e  i s  m o r e  o r  l e s s  h e l p i n g  

N a t u r e  t o  do t h i n g s .  So as  f a r  a s  t h e s e  r e m a r k s  l e a d i n g  to a r a t i o n a l  

e x p l a n a t i o n  of c a u s e  a n d  c u r e ,  t h e y  d o n ' t .  

QUES TION: You m e n t i o n e d  t h i s  h u n d r e d  m i l l i o n  d o l l a  r s  t ha t  

t h e y  m a y  o r  m a y  not  a p p r o p r  i a t  e .  I w o n d e r e d  i f  a n y  c o n s  i d e r a t i o n  h a s  

b e e n  g i v e n  to p u t t i n g  t h i s  t ype  of m o n  e y  i n t o  o v e r s e  a s  s o u r c e s ,  f o r  
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i n s t a n c e ,  F r a n c e  o r  G e r m a n  y, p l a c e s  w h e r e  t h e y  m a y  h a v e  the  t r a i n e d  

p e o p l e  a n d  the  f a c i l i t i e s  to do r e s e a r c  h but  d o n ' t  have  the m o n e y .  

DR.  HESS: 

I ' m  a r e a c t i o n a r y  

Q U E S T I O N :  

DR.  

fo r  i t .  

I ' m  a Repu  b l i  c a n  and  I ' m  one of  the  w o r s t  k i n d s .  

Repu  h l i  c an .  I a i n '  t f o r  tha t .  
k i n d  of  th  LUg 

Is t h i s  ~ b e i n g  done  o r  i s  i t  b e i n g  c o n t e m p l a t e d ?  

HESS: I t ' s  b e i n g  c o n t e m p l a t e d .  T h a t  d o e s n ' t  m a k e  m e  

I w o u l d  l i ke  to s e e  t h a t  m o n  e y  s p e n t  in  the  w a y  I w a s  i n d i c a t -  

Lug I t hough  t i t  s h o u l d  be  s p e n t - - t o  s t i  m u l a t  e o u r  o w n .  I ' v e  bee  n a b r o a d  

and  so  have  you .  T h e r e  a r e  c e r t a i n  a r e a s  tha t  a r e  d e p r e s s e d  t h a t  

n e e d  he lp ,  o b v i o u s l y .  B u t  t h e r e  a r e  p l e n t y  of  a r e a s  tha t  a r e  on t h e i r  

f e e t  n o w ,  and  l e t  th  e m  s t  a y  t h e r e .  

Q U E S T I O N :  R e f e r r i n g  to y o u r  e m p i r i c a l  a p p r o a c  tl, Do c t o r ,  

m ~ h n x x  I wa  s won derLug w h e t h e r  in  t h i s  a r r a y  of  c h e m i c a l  s u b s t a n c e  s 
have  b e e n  

w h i c h  m x ~ c ~ g  t e s t e d  and  found  to s o m e  d e g r e e  to be  e f f e c t i v e  a t  l e a s t  

in  d e l a y i n g  the  a d v a n c e  of  cli ffe r e n t  t y p e s  of  c a n c e r ,  w h e t h e r  t h e r e  

a r e  a n y  s i g n s  of a p a t t e r n  e m e r g i n g  t h e r e  o r  no t .  

DR. ITESS: 

QUES TION: 

DR. HESS: 

You m e a n  in  the  n a t u r e  of the  c o m p o u n d s  ? 

In t h e  n a t u r e  of t h e  c o m p o u n d s .  

Y e s .  The a n s w e r  i s  Y e s .  T h e r e  a r e  a t  l e a s t  t h r e e  

o r  f o u r  d i f f e r e  n t  t y p e s  of c o m p o u n d s  tha t  t h e y  a r e  p l a y i n g  a r o u n d  wi th ,  

t r y i n g  to c h a n g e  t h e i r  s t r u c t u r e  to 

e f f e c t i v e ;  a n d  if  t h e r e  i s  a p a t t e r n ,  

s e e  i f  t h e y  c a n  m a k e  t h e m  m o r e  

the  p a t t e r n  is  t h i s :  

I s u g g e s  t e d  th  a t  the  w a y  the  m e t a b o l i s m  in  t h e s e  c e l l s  fu n c t i o n s  

i s  by  e n z y m e  a c t i v i t  y .  If  you  c a n  i n t e r f e r e  w i th  t he a c t i v i t y  of t h e s e  
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e n z y m e s ,  you  c a n  c o n t r o l  the  g r o w  th.  M o s t  o f t h e s e  c o m p o u n d  s w o r k  

on t h a t  t heo  r y - - o  f i n t e r f e r i n g  s o m e h o w  w i t h  s o m e  e n z y m e  r e a c t i o n .  

T h e y  a r e  w ha t  you  c o u l d  c a l l  e n z y m e  i n h i b i t o r s .  

Q U E S T I O N :  Y o u r  c o m m e n t s  c o n c e r n i n g  the  r a t i o  of d o c t o r s  to 

the  p o p u l a t i  on b e i n g  on the  d e c r e a s e  i s w e l l  ta k e n .  T h e  s o l u t i o  n, 

a c c o r  d ing  t o 1 a s t  m o n t h ' s  S a t u r d a y  E v e n i n g  P os t ,  d o e s n ' t  s e e m  to be in  

g e t t i n  g m o r e  a p p l i c a n t s  to b e c o m e  d o c t o r s ,  bu t  in  i n c r e a s i n g  t h e  f a c i l -  

i t i e s  a v a  i l a  b le  to t r  a in  d o c t o r s .  I th  ink  t h e y  p o i n t e d  out  t ha t  the  r a t i o  

of s t u d e n t s  to p r o f e s s o r s  in  p l a c e s  l i k e  J o h n s  H o p k i n s  w a s  a s  low as  

one  to one,  b e c a u s e  of the  n a t u r e  of t h e  t r a i n i n g .  Do you  th ink  t h e s e  

h u n d r e d  m i  I l ion  d o l l a r s  s h o u l d  be  s p e n t  to e n c o u  r a g e  m o r e  peo  p ~  to 

app ly ,  o r  in  m a k i n g  m o r e  f a c i l i t i e s  a v a i l  a b l e  t o t r a i n  d o c t o r s  ? 

DR.  HESS: I w i s h  I h a d  a n o t h e r  h o u r .  I d o n ' t  k now y o u r  b a c k  g r o u n  d, 

s i r ,  and  I d o n ' t  m e a n  t o be  offe n s i v e ,  bu t  e v e r y  r e m a r k  t ha t  you  have  

m a d e  is  i n c o r r e c t .  I s p e a k  w i t h  the  v o i c e  of a u t h o r i t y ,  a n d  I ' l l  

t e l  I y o u  w h y .  

F o r  t he p a s t  t we lye  y e a r s  I h a v e  bee  n h a n d l i n g  t he a d m i s s i o n s  

fo r  o u r  m e d i c a l  s c h o o l .  T h a t  m e a n s  tha t  I h a v e  r e v i e w e d ,  d i r e c t l y  

o r  i n d i r e c t l y ,  b e t t e r  t h a n  14, 000 a p p l i c a t i o n s ,  a n d  have  h e l p e d  i n  t h e  

s e l e c t i o n  of a b o u t  16 00 m e d i c a l  s t u d e n t s .  

N o w ,  wha t  a r e  the  f a c t s ?  T o d a y  the  r a t i o  of  a p p l i c a n t s  t o  p l a c e s  

i s  1.9 to 1. Of the  1. 9, . 3  r e p r e s e n t s  p e o p l e  w h o h a v e  a p p l i e d m o r e  

t h a n  once  and  h a y  e b e e n  t u r n e d  down and  a r e  t r y i n g  aga in ;  and  t h e y  we r e  

t u r n e d  down b e c a u s e  t h e y  we  r e n ' t  c o n s i d e r  e d  good  m a t e r i a l .  S o a c t u a l l y  
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t he  r a t i o  i s  1. 6 t o  1. So the  s c h o o l s  a r e  no t  t u r n i n g  down p e o p l e .  

T h e y ' r e  l ook ing  f o r  p e o p l e .  T h e y ' r e  l ook ing  f o r  p e o p l e .  We h a v e  a 

b e c k  of a t i m e  to ge t  110 c o m p e t e n t  s t u d e n t s - - a  h e c k  of a t i m  e .  I s p e n d  

ha l f  m y  t i m  e do ing  t hat ,  w h e n  I wou ld  m u c h  r a t h e r  be in  t he l a b o r a t o r y .  

I h a v e n ' t  b e e n  in  the  l a b o r a t o r y  in  m o n t h s .  

No w, s o m e t h i n g  e l s e .  W e  have  s t a t i s t i c s .  The  s e  a r e  n a t i o n w i d e  

s t a t i s  t ic  s .  T h e y  a r e  no t  s t a t i s  t ic  s t ha t  app ly  on ly  to Ge o r g e t o w n .  We 

have  s t a t i s t i c s  on t h e  qua l i t y  of  ou r  a p p l i c a n t s  to day .  T h e s e  ( w r  i t i n g  

on b l a c k b o a r d )  a r e  s e l e c t e d  g r a d e s  - -  A, s u p e r i o r ;  B, goo d; C, f a i r .  

T h i s  i s  '59, th i s  i s  ~9. T h i s  i s  t h e  n a t u r e  of  the  a p p l i c a n t s ,  the  n a t u r e  

of t h i s  1 . 6  g r o u p .  T h e  C ' s  a r e a b o u t t h e  s a m e .  About  1,6 p e r c e n t  o f  

the a p p l i c a n t s  a r e  in  t h e  C g r o u p .  T o d a y  66 p e r c e n t  a r e  in  the  B g r o u p .  

In 1949, 49 p e r c e n t  w e r e  in  the  B gro!,tp. In 1956, 44 p e r c e n t  w e r e  

in  the  A g r o u p .  To day  18 p e r c e n t  a r e  in t h e  A g r o u p .  

T h i s  i s  w h a t  I ' m  t a l k i n g  abou t .  

c a n t s  of good  qua l i ty  to f i l l  the  p l a c e s  

We d o n ' t  have  e n o u g h  a p p l i -  

t h a t  w e ' v e  got .  I t ' s  a f a i r y  t a l e  

to s a y  tha t  a good  s t u d e n t  i s  b e i n g  k e p t  out  of  m e d i c a l  s c h o o  1. W e ' l l  

g e t  down on our  k n e e s  and  p l  e n d  w i t h  h i m .  

What  i s  m i  s l e a d i n g  i s  the  f i g u r e  t ha t  i s  gi y e n  out  on t he n u m b e r  

of a p p l i c a t i o n s .  We had  1200 a p p l i c a t i o n s  at  G e o r g e  town th i s  y e a r  

t i l l  J a n u a r y  of 19 59. 

w h o w a n t e d t o  go to 

out s i  x, s e v e n ,  

Doe s t hat  m ean  tha t  t h e r e  we r e  1200 p e o p l e  

G e o r g e t o w n ?  By no m e a n s .  A s t u d e n t  w i l l  s e n d  

e igh t ,  n ine ,  

i s  e i gh t .  S o i f y o u  d i v i d e  t h a t  by e igh t ,  

29 

t en  appl i  c a t i o n s .  The  n a t i o n w i d e  a v e r a g e  

you See the  n u m b e r  of a p p l i c a t i o n s .  



We have a class of ii0. This present year we accep ted 200 stud- 

ents in order to get ll0. Ninety students said "I don't want to go." 

They went someplace else. We don't select students. They select us. 

So this is a fiction that there is a turning down by the medical 

schoo Is at the present time of acceptable medical students. It is not 

so. We don't have enough qualified applications to fill the places 

that we've got. And if we had more schools, it would be worse, not 

better. That's the problem. 

QUES TION: To what extent has your research indicated that men tal 

attitude is a factor either in the incidence of cancer or the cure of 

cancer? For example, is a person who is scared to death that he's 

going to get cancer more apt to get it than a person who is n't ? 

DR. HESS: I don't know how you can answer that question. I don't 

know. h~y guess would be that "it ain't got nothing to do with it. " 

QUESTION: I knew a wo man once w ho was diagnosed as having 

cancer and they cut her open and sewed her back up because there wasn't 

a n y t h i n g  t h e y  c o u l d  do ,  a n d  g a v e  h e r  :a s h o r t  t i m e  to  l i v e .  W h e n  s h e  

w a s  t o l d  a b o u t  t h  i s ,  s h e  s a i d :  " T o  h e l l  w i t h  t h a t .  I ' m  n o t  g o i n g  to  d i e  

f r o m  c a n c e  r "  a n d  s h e  l i v e d  f o r  t w e n t y  y e a r  s .  I s  t h e r e  a n y  t h i n g  i n  

t h e m e n t a l  a t t i t u d e ?  D o  y o u  t h i n k  i t  h a d  a n  e f f e c t  o n  t h a t ?  O r  w a s  

i t  j u s t  c h a n c e  t h a t  s h e  l i v e d  f o r  t w e n t y  m o r e  y e a r  s ?  

DR.  HESS: S h e  w a s  f o r t u n a t e .  Y o u  c a n  a l  w a  y s  t h i n k  u p  

c a s e s  l i k e  t h i s ,  t h a t  v i o l a t e  t h e  n o r m s .  S t a t  i s t  i c s  r e s t  o n  n u m b e r s .  

T h e r e  w a s  a n  a r t i c  le"  l a s t  n i g h t  o n t h e  s t a t i s  t i c  s o n  g a m b l i  n g .  R e a d  £ t .  
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Y o u  c a n ' t  s a y  the  e x c e p t i o n  p r o v e s  t h e  r u l e .  T h a t '  s a m i s q u o t a t i  on.  

Ex  c e p t i o n s  t e s t  the  r u l e .  T h a t ' s  a l l .  

N o .  I d o n ' t  h a v e  a n y  c o m m e n t  to m a k e .  T h a t  c o u l d  b e .  

Q U E S T I O N :  We r e a d  in t h e  n e w s p a p e r s  a b o u t  p e o p l e  who suf fe  r 

v i o l e n t  r e a c t i o n s  to the  u s e  of m e d i c a l  d r u g s .  S o m e t i m e s  i t  i s  b l a m e d  

on the  c u m u l a t i v e  e f f e c t s  of  the  u s e  of a d r u g .  H a v e  you  a n y  c l i n i c a l  

e v i d e n c e  t h a t  s h o w s  t h a t  t h e s e  p e o p l e  a s  a c l a s s  a r e  m o r e  s u s c  e p t i b l e  to 

c a n c e r  t h a n  o t h e r  p e o p l e ? .  

DR. HESS: No.  T h e s e  p e o p l e  a s  a c l a s s  a r e  m o r e  s u s c e p t i b l e  

to g e n e r a l  a l l e r g e n i c  r e a c t i o n s .  

Q U E S T I O N :  I ' d  l i k e  to j u m p  f r  o m  c a n c e r  to t a l k  a b o u t  Hfe i t s e l f .  

As  we  a l l  k n o w ,  we a l l  a r e  r a d i o a c t i v e ;  a n d  t h e r e ' s  a t h e o r y  tha t  l i fe  

b e g a n  as  a r e s u l t  of  r a d i o a c t i v i t y  a n d  tha t  l i fe  e v o l v e d  as  a r e s t l l t  of 

r a d i o a c t i v i t y .  Is  t h e r e  a n y  v a l i d i t y  i n  s u c h  a t h e o r y ?  

DR. HESS: I d o n ' t  k n o w  wha t  y o u  m e a n .  

Q U E S T I O N :  As  l i f e  c a m e  out  o f  the  p r i m e v a l  w a t e r s  and  e v o l v e d  

i n t o  w h a t  we  a r e  today ,  tha t  i t  w a s  due p r i m a r i l y  to r a d i o a c t i v i t y .  

DR. t ~ S S :  W a s  i t ?  

Q U E S T I O N :  I d o n ' t  k n o w .  

DE. HES S: N e i t  h e r  do I .  

QUESTION:  D o c t o r )  y o u ' r e  not  g o i n g  to g e t  a w a y  w i t h  j u s t  o n e  

q u e s t i o n  on t h i s  c r a n b e  t r y  m a t t  e r .  My q u e s t i o n  r e a l l y  h a s  t o d e a l  w i t h  

the  a t t i t u d e  o n t h i s  w h o l e  a r e a .  Do you t h i n k  t h a t  a s  a r e s u l t  of t h i s  

c r a n b  e r r y  bus  i n e s s  w e ' r e  go ing  to ge t  in to  t r o u b l e  w i t h  a g r e a t  m a n y  
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t h i n g s  ? As  I u n d e r s t a n d  it ,  t h e r e  i s  a n o t h e r  a c i d  w h i c h  has  t h e  s a m e  

e f f e c t  a s  t h e  c r a n b e r r y  a c i d  had .  A r e  we  go ing  to  go t h r o u g h  a w h o l e  

n e w  s e r i e s  of p u r g e  s i n  t h i s  w h o l e  o p e r  a t i  on?  

DR. HESS: Y e s .  I t ' s  in  t h e  w o r k s .  T h i s  has  b e e n  s t i m u l a t e d  

by  a n u m b e r  of  f o o d  a d d i t i  y e s  t ha t  h a v e  in i n c r e a  s i n g  n u m b e r s  g r a  d u a l l y  

c o m e  i n t o  g e n e r a  1 c o m m e r c i a l  u s e .  I know tha t  the  F o o d  a n d  D r  ug  

Ad  m i  n i s t r a t i o  n i s i n t e r e s t e d  and  con  c e r n e  d. W h e t h e r  t h e y ' r e  go ing  

to p i c k  on i s o l a t e d  o n e s  I d o n ' t  know.  But  c e r t a i n l y  t h e  w h o l e  q u e s t i o n  

of food  a d d i t i v e s  i s  g iv ing  t h e m  c o n s i d e r a b l e  c o n c e r n ,  a n d  r i g h t l y  so .  

Q U E S T I O N :  I s  t h e r e  a n y  r e l a t i v e  s t a t i s t i c  on the  e f f e c t s  of 

r a d i a t i o n  v e r s u s  che  m i  c a l s  i n t he t r e a t m e n t  o f c a n c e r  ? 

DR. HESS: It d e p e n d s  on the  t y p e .  As  I i n d i c a t e d  t o  you,  t h e r e  

a r e  a n u m b e r  of d i f f e r e n t  t h i n g s  t ha t  you  c a n  c a l l  c a n c e r .  S o m e  of 

t h e m  y i e l d  m o r e  s u c c e  s s f u l l y  t o  t h e  u s e  of r a d i a n t  e n e r g y  t h a n  t h e y  

do to c h e m i c a l  a c t i o n .  It  d e p e n d s  on the  t y p e  of the  c a n c e r .  

QUES TION: A r e  t h e r e  a n y  s ~ z i ~ :  : s ta t i  s t i c s  on a n y  s p e c i f i  c 

type  of c a n c e r  u s i n g  bo th  k i n d s  of t r e a t m e n t ?  L u n g  c a n c e r ,  f o r  

i n s t a n c e ~  

DR.  H E S S :  Tha t  i s  no t  a f f e c t e d  by  r a d i a n t  e n e r g y  and  v e r y  l i t t l e  

by  c h e m f c a l  m e t h o d s .  C a r c i n o m a  in  g e n e r a l  i s  b e t t e r  t r  e a r e d  by 

r a d i a n t  e n e r g y  t h a n  the  s a r c o m a  type ,  and  the  s a r c o  m~,  t he l e u k e m i a ,  

by c h e m i c a l  m e t h o d s  r a t h e r  t han  the  r a d i a n t  e n e r g y  m e t h o d .  In t h o s e  

c a s e s  I w o u l d  s a y  tha t  the  w e i g h t  of e v i d e n c e  is  on r a d i a n t  e n e r g y  

r a t h e r  than  on c h e m i c a l  m e t h o d s .  
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Q U E S T I O N :  

t h i s  o b s e r v  a t i  on about  m e d i c a l  s t u d e n t s .  

s i m i l a r  s t a t e m e n t s  about  t h e i r  s t u d e n t s .  

of s o - c a  l le  d C l a s s  A s t u d e n t s  g o n e ?  Has i t  s h i f t e d  in to 

Or  a r e  we ju s t  r e d u c i n g  our  e d u c a t i o n a l  l e v e l s  ? 

To r e t u r n  to y o u r  edu  c a t i o n a l  s t a t i s t i c  s, you m a d e  

The  e n g i n e e r s  a r e  m a k i n g  

J u s t  wh e r e  has  th i s  bi  g b o d y  

o t h e r  a r e a s  ? 

DR. HESS: Y o u ' r e  m a k i n g  t he a s s u m p t i o n ,  and  I d o n ' t  know how 

v a l i d  tha t  i s  and  I w i s h  I d i d ,  w h e t h e r  t h i s  r e f l e c t s  a g e n e r a l  d e c r e a s e  

in  the  n u m b e r  of A s t u d e n t s  o r  j u s t  t ha t  the  m e d i c a l  s c h o o l s  a r e  no t  

g e t t i n g  t h e i r  s h a r e .  I d o n ' t  know the  a n s w e r  to tha t .  I h a v e  a h u n c h  

tha t  t h e r  e ' s  a g e n e r a l  d e c r e  a s e  in  t h e  n u m b e r  of A s t u d e n t s .  T h e  

w h o l e  d a r n e d  s y s  tern n e e d s  a good  o v e r h a u  l i n g .  

Q U E S T I O N :  My q u e s t i o n  g o e s  b a c k  a g a i n  t o  y o u r  f i g u r e s  t h e r e .  

I was  w o n d e r i n g  no t  so  m u c h  on the  r e l a t i v e  f r e q u e n c y  of t h e  A s t u d e n t s ,  

but  t h e  t ora l  n u m b e r  of s t  u d e n t s .  W a s n ' t  tha t  a ffe c t e d  t o a c e r t a i n  

e x t e n t  by  t h e  e x t r e m e l y  h i g h  c o s t  of a m e d i c a l  e d u c a t i o n 2  

DR. HESS: I ' v e  got  n u m b e r s  on t h a t  (go ing  to b l a c k b o a r d ) .  

I d i d n ' t  e x p e c t  to  ge t  in to  t h i s  a r e a  a t  a l l ,  bu t  i t ' s  j u s t  a s  w e l l .  

We have  f i g u r e s  on th i s  s o r t  of a r a t i o :  the  r a t i o  of n u m b e r  of  

a p p l i c a n t s  t o  p l a c e s ,  go ing  b a c k  to t h e  l a t e  2 0 ' s ,  r o u g h l y  1930, w h e n  

the  A m e r i c a n  A s s o c i a t i  on of M e d i c a l  Co l l e  g e s  got  go ing .  F o r  y e a r s  

i t  h u n g a r o u n d  1. 5 t o  1. 

In 1947, j u s t  r i g h t  a f t e  r t h e  w a r ,  w i th  t h e  v e t e r a n s  c o m i n g  b a c k  

and  the v e t e r a n s '  r i g h t s  and  t h a t  s o r t  of t h i n g ,  i t  j u m p e d  up to 3 t o  1. 

It r e m a i n e d  b e t w e e n  2 to l a n d  3 t o  i in  t h e  p e r i o d  of lq47 t o  abou t  1951. 
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T h e n  i t  s t a r t e d  g o i n g  down to w h e r e  i t i s  t oday .  

So, w h e t h e r  i t  c o s t s  m o r e  o r  w h e t h e r  i t  c o s t s  le  s s ,  e x c e p t  fo r  

th i  s b u m p  r i g h t  a f te r t he  wa r ,  "rich a s n l t  c h a n g  ed  in  the p a s t  30 y e a r s .  

So you c a n ' t  s a y  t h a t  w e ' r e  g e t t i n g  f e w e r  b e c a u s e  i t  c o s t s  m o r e .  We '  r e  

g e t t i n g  j u s t  abou t  wha t  we u s e d  to ge t .  

Q U E S T I O N :  Dr .  He ss ,  w h a t  abou t  t h e  p r o f e s s i o n  of o s t e o p a t h y ?  

It has  b e e n  m y  u n d e r s t a n d i n g  t h a t  the  A m e r i c a n  M e d i c a l  A s s  o c i a t i  on 

h a s  b e e n  r e l u c t a n t  to a c c e p t  w h a t e v e r  c o n t r i b u t i o n  t ha t  p r o f e s s i o n  

m i g h t  have  to o f f e r .  I was  w o n d e r i n g  a b o u t  y o u r  f e e l i n g  as  to w h e t h e r  

the  n u m b e r  of o s t e o p a t h s  i s  i n c r e a s i n g  and  w h e t h e r  t h e r e  i s  any  s i g n i f -  

i c a n c e  to w h e t h e r  t h e y  a r e  o r  w h e t h e r  t h e y  a r e  no t .  I a m  not  an  o s t e o -  
o r  f r i  e n d s  

pa th  and  I h a v e  no r e l a t i v e s ~ t h a t  a r e .  

~DR. HESS: I g a v e  you the  f i g u r e s .  The  r e  a r e ~  n o t  

m a n y  f i g u r e s  for  the  t r  a i n i n g  of o s t e o p a t h s .  So w i thou t  d i s c u s s  ing  

t h e i r  m e r i t s ,  w h i c h  I ' m  no t  too c o m p e t e n t  to d i s c u s s  a n y w a y ,  the  

i m  p a c t  of the  o s t e o p a t h y  on t he w h o l e  p i c t u r e  i s  s l i  ght .  I t o l d  you tha t  

t h e r e  a r e  a b o u t  140 to 100, 00 0, and  if  you  1 e a v e  out the  o s t e o p a t h s ,  

i t ' s  133. The  o s t e o p a t h s  a r e  c o n t r i b u t i n g  7 to e v e r y  100, 0 0 0 .  

I t ' s  s m a l l .  T h e r e  a r e  a f e w  s c h o o l s .  T h e i r  t r a i n i n g  i s  a d e q u a t e  

fo r  t h e  l i m i t e d t y p e  of w o r k  t h a t  t h e y  d e s i r e  to do.  Y o u r  r e m a r k  

i s  r e a l l y ,  Should  we t r y  t o  ge t  m o r e  o s t e o p a t h s ?  Is  tha t  wha t  you 

had  in  m i n d  ? 

Q U E S T I O N :  No. I was  ju s t  wo n d e r i n g  if  t h e y  w e r e  m akLug any  

p a r t i c u l a r  c o n t r i b u t i  on and  m i g h t  m a k e  m o r e  i n t he rut u r e .  
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DR. HESS: It's about 4 or 5 percent. 

COL. DAVIS: Dr. Hess, thank you very much for this educational 

and entertaining inspiration in t his area. We certainly appreciate it. 

Thank you. 

35 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~ ........................... TTq~ ~ ~ ~ ~ '  . . . . . . . . . . . . . . . . . . . .  


