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Dr .  W a l t e r  C.  H e s s ,  A s s i s t a n t  Dean  and P r o f e s s o r  of B i o l o g i c a l  
C h e m i s t r y  of G e o r g e t o w n  U n i v e r s i t y  was  b o r n  in P h i l a d e l p h i a ,  P a . ,  
19 J u l y  1899. He r e c e i v e d  h i s  B a c h e l o r  of Sc ience  d e g r e e  f r o m  the 
U n i v e r s i t y  of P e n n s y l v a n i a  in  1920. In  1930 he r e c e i v e d  h i s  Doc to r  
of P h i l o s o p h y  f r o m  G e o r g e  W a s h i n g t o n  U n i v e r s i t y .  Whi le  t e a c h i n g  
at  G e o r g e t o w n  U n i v e r s i t y  he was  appo in t ed  A s s i s t a n t  P r o f e s s o r  of 
B i o c h e m i s t r y  in  1931, A s s o c i a t e  P r o f e s s o r  in  1940, and P r o f e s s o r  
in  1945. In 1957 he was  p r o m o t e d  to A s s i s t a n t  Dean.  He i s  a m e m b e r  
of S i g m a  Xi,  P h i  B e t a  Kappa ,  A m e r i c a n  Soc i e ty  of B i o l o g i c a l  C h e m i s t r y ,  
A m e r i c a n  C h e m i c a l  Soc i e ty ,  and o t h e r  s c i e n t i f i c  s o c i e t i e s .  He i s  the  
a u t h o r  of 175 a r t i c l e s  in  the f i e ld  of p r o t e i n  c h e m i s t r y .  He i s  p r e s e n t l y  
the A s s i s t a n t  Dean  and P r o f e s s o r  of B i o l o g i c a l  C h e m i s t r y ,  D e p a r t m e n t  
of B i o l o g i c a l  C h e m i s t r y ,  G e o r g e t o w n  U n i v e r s i t y .  T h i s  i s  h i s  f i r s t  
l e c t u r e  at  the I n d u s t r i a l  C o l l e g e .  
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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  
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DR. R E I C H L E Y :  G e n e r a l  Mundy:  Th i s  m o r n i n g  we  a r e  go ing  to 
c o n t i n u e  o u r  g e n e r a l  l e c t u r e  p r o g r a m  s e r i e s  in  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  by the  e x p l o r a t i o n  of 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 .  I wan t  to a s s u r e  you  i m m e d i a t e l y  tha t  i t  i s  no t  o u r  
i n t e n t  h e r e  to m a k e  you  d o c t o r s  o r  e v e n  b i o c h e m i s t s .  A c t u a l l y ,  wha t  
we  d e s i r e  i s  f i r s t  to d e v e l o p  an  a p p r e c i a t i o n  of c r e a t i v e  t h ink ing  in  
o t h e r s ,  s e c o n d  to s t i m u l a t e  y o u r  own c r e a t i v e  th ink ing ,  and  t h i r d  to 
t r y  to a t t a i n  a b e t t e r  u n d e r s t a n d i n g  of, l e t ' s  s ay ,  the b r e a d t h ,  the 
dep th ,  the i n t e r e s t ,  and the r a t e  of p r o g r e s s  in a r e a s  w h i c h  a r e  v i t a l  
to us  a l l .  

O u r  s p e a k e r  th i s  m o r n i n g  is  the A s s i s t a n t  D e a n  and  P r o f e s s o r  of 
B i o l o g i c a l  C h e m i s t r y  a t  the Schoo l  of M e d i c i n e ,  G e o r g e t o w n  U n i v e r s i t y .  
I have  k n o w n  Dr .  H e s s  fo r  s o m e  20 y e a r s ,  and  I can  t e s t i f y  tha t  he  i s  
one  of t h o s e  c o l l e g e  p r o f e s s o r s  who i s  r e s p e c t e d  by both  s t u d e n t s  and  
f e l l ow  f a c u l t y  m e m b e r s  a l i k e .  He is  both a t e a c h e r  and  a r e s e a r c h e r ,  
h a v i n g  w r i t t e n  s o m e  h u n d r e d s  of a r t i c l e s  f o r  p r o f e s s i o n a l  and  l e a r n e d  
j o u r n a l s .  

I m i g h t  a l s o  add  that ,  d u r i n g  the l a t t e r  p a r t  of the w a r ,  w h e n  we 
had  a D e p a r t m e n t  of R e s e a r c h  at  the I n d u s t r i a l  C o l l e g e ,  he  w a s  a n  
e s t e e m e d  m e m b e r  of tha t  g roup .  

W a l t e r ,  i t  i s  a p l e a s u r e  to w e l c o m e  you  back  h e r e  to the  C o l l e g e .  
G e n t l e m e n ,  Dr .  W a l t e r  C. H e s s .  

DR. HESS: G e n e r a l  Mundy,  G e n t l e m e n :  I know tha t  s t a t i s t i c s  
c a n  be b o r i n g .  N e v e r t h e l e s s ,  I have  a f ew tha t  I wan t  to show you  as  
a b a c k g r o u n d  f o r  m y  ta lk  th i s  m o r n i n g .  (Going to the b l a c k b o a r d .  ) 

Wha t  I w o u l d  l i ke  to do is  d i s c u s s  wi th  you  the e v e n t s ,  p a r t i c u l a r l y  
in  b i o c h e m i s t r y ,  of the p a s t  20 y e a r s  and  p r o j e c t  f o r  the n e x t  20 y e a r s  
the da t a  tha t  I h a v e  on the b l a c k b o a r d  h e r e ,  a l l  t a k e n  f r o m  c e n s u s  
r e c o r d s .  Wha t  I wan t  to show you  i s  wha t  h a s  b e e n  h a p p e n i n g  in  th is  
c o u n t r y  in  two p e r i o d s  of 20 y e a r s .  The  l a s t  d e c e n n i a l  c e n s u s  w a s  
1950. I cou ld  have  b r o u g h t  th is  up to 1955, but  I d i d n ' t  th ink the c h a n g e  
b e t w e e n  1950 and  1955 w a s  w o r t h  c h a n g i n g  the 2 0 - y e a r  i n t e r v a l s ,  ( the  



~ '  k_; 

o u t - o f - p h a s e  r e l a t i o n s h i p  b e t w e e n  the 20 and 25 y e a r s )  so  I le f t  i t  
1910, 1930, and  1950. 

Th i s  top l ine  i s  popu la t ion .  It  i s  90 m i l l i o n ,  120 m i l l i o n ,  150 
m i l l i o n .  T h e n  I l o o k e d  fo r  the b r e a k d o w n  of that  popu la t i on  by age 
g r o u p s ,  and  I s e l e c t e d  only  two, b e c a u s e  t h e s e  two g r o u p s  i l l u s t r a t e  
the t r e n d  tha t  I wan t  to ta lk  about .  Th is  ( i nd ica t ing )  i s  the age  g roup  
b e t w e e n  45 and  74. In 1910 that  g roup  was  9 p e r c e n t  of the popu la -  
t ion.  In 1 9 3 0 i t w a s  10 .6 ,  a n d i n  1 9 5 0 i t  was  11 .5 .  

The nex t  g roup  is  the o l d e r  g r o u p - - 6 5  to 74. In 1910 only  3 p e r -  
cen t  of  the popu la t ion  w e r e  in  th is  g roup .  By 1930 t h e r e  was  only  a 
s m a l l  i n c r e a s e  o f .  9 o v e r  the  3 .0  p e r c e n t  of 1910. But  by 1950 you 
s e e  it  h a s  a l m o s t  doub led  the 1930 va lue  and it  has  m o r e  than  
doub led  the 1910 p e r c e n t a g e .  

Tha t  d o e s n t t  h a p p e n  h e r e .  As a m a t t e r  of fac t ,  th i s  va lue  h e r e  
(age  55 to 75) is  m o r e  than  th i s  (age  45 to 54). Th i s  (age  55 to 75) i s  
about  16 p e r c e n t .  Th is  (age  45 to 54) is  only  about  11 p e r c e n t .  So 
the g r o u p  of peop le  b e t w e e n  45 and 54 a c t u a l l y  is  go ing  down.  This  
g roup  (age 55 to 75) i s  go ing  up. We a r e  b e c o m i n g  an o l d e r  group.  
T h e r e  a r e  m o r e  s o - c a l l e d  s e n i o r  c i t i z e n s  than  t h e r e  w e r e  in  1910. So, 
that  is  one point .  We a r e  ge t t i ng  o l d e r .  We a r e  ge t t i ng  m o r e  peop l e  
who a r e  o l d e r .  Now, do we have  any e v i d e n c e  to s u g g e s t  why th is  is  
t ak ing  p lace  ? 

T h e s e  nex t  da ta  a r e  f r o m  the  m o r t a l i t y  t ab l e s .  T h e s e  n u m b e r s  
a r e  d e a t h s  p e r  100, 000. In 1910 t h e r e  w e r e  200 f r o m  p n e u m o n i a ;  in  
1930, 102.5 ;  in  1950, 31 .3 .  You s e e  the b ig  d e c l i n e  in  this  m o r t a l i t y  
r a t e .  D i p t h e r i a  i s  21, 4 . 9 ,  and only  .5 out of 100, 000. Now, then,  
I p i c k e d  two o t h e r s  w h e r e  the s i t u a t i o n  i s  ju s t  the r e v e r s e .  C a n c e r - -  
76 .2 ,  97 .4 ,  and then  139.8 .  Th is  is  be ing  doub led .  This  l a s t  g roup  
is  the  s o - c a l l e d  c a r d i o v a s c u l a r  g r o u p - - h e a r t  d i s e a s e ,  apop lexy ,  
c e r e b r a l  h e m o r r h a g e ,  c o r o n a r i e s - - a l l  that  type .  T h e y  w e r e  159, 214, 
and  355. 

So w e ' v e  got two d i v e r s e  t r e n d s - - d o w n  ( m o r t a l i t y )  and  up (age}. 
Down ( d i p t h e r i a  and  p n e u m o n i a ) ;  up  ( c a n c e r  and  c a r d i o v a s c u l a r ) .  
What  e x p l a n a t i o n  do we have  fo r  t h e s e  d i v e r s e  t r e n d s ,  and what  does  
b i o c h e m i s t r y  have  to o f fe r  as  an e x p l a n a t i o n ?  T h e r e  a r e  two th ings  
that  h a v e  g r o w n  f r o m  b i o c h e m i s t r y  that  I th ink a r e  m a j o r  f a c t o r s  to 
exp la in  th i s  d e c l i n e  in m o r t a l i t y .  Th i s  of c o u r s e  r e s u l t s  f r o m  t h e s e  



c h a n g e s :  One i s  r e s e a r c h  in  the  f i e l d  of n u t r i t i o n ,  and  the o t h e r  i s  
r e s e a r c h  in  the  f i e l d  of c h e m o t h e r a p y .  N u t r i t i o n  i s  the  n e w e r  a s p e c t  
of wha t  peop l e  h a v e  e x p e r i e n c e d  as  long  a s  t h e r e  h a v e  b e e n  p e o p l e .  
T h e y  have  a l w a y s  e a t e n .  H o w e v e r ,  we  h a v e  l e a r n e d  in  the pa s t  
50 y e a r s  wha t  types  of foods tu f f s  s h o u l d  be e a t e n  and  wha t  a d d i t i v e s  
a r e  r e q u i r e d  to b e t t e r  i n s u r e  l ongev i t y .  I t  w a s  a l w a y s  known  tha t  
p e o p l e  n e e d e d  m i n e r a l s ;  s a l t  i s  on e v e r y  t ab l e .  H o w e v e r ,  i t  h a s  b e e n  
only  in  th i s  p e r i o d  b e t w e e n  1930 and  1950 tha t  two i n o r g a n i c  e l e m e n t s  
h a v e  b e e n  s t u d i e d  in  d e t a i l  and  h a v e  a d d e d  to o u r  u n d e r s t a n d i n g  of 
m e d i c a ]  p r o b l e m s .  T h e s e  s t u d i e s  have  b e e n  the  s t u d y  of the  m e t a l ,  
c o p p e r  and  the  s t u d y  of the m a t e r i a l ,  g a s - - i f  you  l i ke ,  f l u o r i n e .  

We now know tha t  a n e m i a ,  p e r n i c i o u s  a n e m i a  in  p a r t i c u l a r ,  i s  
r e l a t e d  to a r e q u i r e m e n t  f o r  c o p p e r  and,  m o r e  r e c e n t l y ,  f o r  c o b a l t - -  
two m e t a l s  tha t  50 y e a r s  ago w e r e  c o m p l e t e l y  i g n o r e d  by the n u t r i t i o n -  
i s t .  We now know tha t  c o b a l t  i s  p a r t  of a v i t a m i n  s y s t e m  tha t  i s  n e c e s -  
s a r y  f o r  the m a n u f a c t u r e  of r e d  b lood  c e l l s .  So we have  e r a s e d  p e r n i -  
c i o u s  a n e m i a  a l m o s t  e n t i r e l y  as  a m o r t a l i t y  f a c t o r .  T w e n t y  y e a r s  
ago p e r n i c i o u s  a n e m i a  w a s  an  i n d i c a t i o n  tha t  v e r y  s h o r t l y  you  w o u l d  
be  a s t a t i s t i c  in  a m o r t a l i t y  t ab le .  Tha t  i s  no l o n g e r  so .  

P r o b a b l y  the m o s t  p r e v a l e n t  d i s e a s e  in  th i s  c o u n t r y  i s  one  tha t  
you  d o n ' t  c o m m o n l y  put in to  tha t  c a t e g o r y ,  and  t h a t ' s  d e n t a l  d i s e a s e ,  
c a r i e s .  I wou ld  v e n t u r e  a g u e s s  tha t ,  of the g r o u p  in  th i s  r o o m ,  you  
w o u l d n ' t  f ind  m o r e  than  two peop le  who h a v e  n e v e r  h a d  a c a v i t y .  Tha t  
i s  the m o s t  p r e v a l e n t  d i s e a s e  in this  c o u n t r y .  We h a v e  found  tha t ,  
if  the e l e m e n t  f l u o r i n e ,  in  the f o r m  of a s a l t - s o d i u m  f l u o r i d e ,  i s  
p r e s e n t  in  o u r  d r i n k i n g  w a t e r  a t  a v e r y  low c o n c e n t r a t i o n ,  one  p a r t  
p e r  m i l l i o n ,  and  if tha t  d r i n k i n g  w a t e r  i s  c o n s u m e d  by,  p a r t i c u l a r l y ,  
the e x p e c t a n t  m o t h e r ,  o r  the in fan t  a t  a v e r y  e a r l y  age ,  b e f o r e  the 
t e e t h  e r u p t ,  d e n t a l  c a r i e s  i s  r e d u c e d ,  a t  l e a s t  50 to 60 p e r c e n t  and  up  
to 85 p e r c e n t  in  the c a s e  of the c h i l d r e n  who b e g a n  r e c e i v i n g  f l u o r i d e  
in  the f e t u s .  So tha t  f u t u r e  g e n e r a t i o n s  in  t h o s e  a r e a s  tha t  h a v e n ' t  
b e e n  i n f l u e n c e d  by a few c r a c k p o t s  w i l l  have  the  b e n e f i t  of f l u o r i d a t e d  
d r i n k i n g  w a t e r  and  a r e d u c t i o n  in  d e n t a l  c a r i e s .  

One of the d i f f i c u l t i e s  of o ld  age  h a s  b e e n  d e n t u r e s .  T h e r e  h a s  
n e v e r  b e e n  a d e n t u r e  m a d e ,  and  p r o b a b l y  n e v e r  w i l l  be ,  tha t  w i l l  p e r -  
m i t  the w e a r e r  to e a t  c o r n  on the cob wi th  a n y  e n j o y m e n t .  If  the 
f l u o r i d a t i o n  b e c o m e s  m o r e  w i d e s p r e a d ,  f u t u r e  g e n e r a t i o n s  in  t h i s  age  
g r o u p  (45 to 74) w i l l  e n j o y  t h e i r  m e a l s .  E n j o y m e n t  does  p r o m o t e  b e t t e r  
h e a l t h .  



So, f r o m  the i n o r g a n i c  s i d e ,  the p a s t  20 y e a r s  h a v e  s e e n  two 
m a j o r  a d v a n c e s - - a  r e c o g n i t i o n  that  p e r n i c i o u s  a n e m i a  is  c o n c e r n e d  
wi th  a m e t a l ,  and  that  den t a l  c a r i e s  is  c o n c e r n e d  to a l a r g e  e x t e n t  
wi th  p r o p e r  tooth  f o r m a t i o n ,  b e f o r e  tooth  e r u p t i o n ,  as i n f l u e n c e d  by 
the fluo~ ide  ion.  

P e r h a p s  e v e n  m o r e  d r a m a t i c  than  that ,  h o w e v e r ,  has  b e e n  the  
work  on the v i t a m i n s .  I th ink  that  the pas t  20 y e a r s  h a v e  a l m o s t ,  but  
not  qu i te ,  c o m p l e t e d  the l i s t  of v i t a m i n s .  I don ' t  th ink  we ye t  know 
t h e m  al l .  In  pas t  g e n e r a t i o n s  the  s c o u r g e  of the m i l i t a r y  f o r c e s ,  
i n c l u d i n g  both A r m y  and Navy,  was  s c u r v y .  We a l m o s t  l o s t  th i s  
c o u n t r y  b e c a u s e  of it .  The e a r l y  s e t t l e r s  of Canada  a l m o s t  d e c i d e d  
to go h o m e  b e c a u s e  they  w e r e  b e i n g  d e c i m a t e d  by s c u r v y .  T h e r e  a r e  
m a n y  books  in  m i l i t a r y  m e d i c i n e  d e v o t e d  to s c u r v y .  It was  a p r o b l e m  
tha t  J u l i u s  C a e s a r  f aced .  

R i c k e t s  in  th is  c o u n t r y ,  p a r t i c u l a r l y  p e l l a g r a ,  in  the South,  and  
b e r i b e r i ,  a r e  a l l  d i s e a s e s  that  ba f f l ed  m e d i c a l  s c i e n c e ,  and  i t  i s  
p e c u l i a r  tha t  the a n s w e r  c a m e  at  a t i m e  w h e n  the m e d i c a l  p r o f e s s i o n  
was  t r y i n g  to seI1 a n o t h e r  idea .  P a s t e u r  c a m e  out wi th  the t h e o r y  
tha t  m a n y  d i s e a s e s  a r e  c a u s e d  by m i c r o - o r g a n i s m s , b a c t e r i a ,  in  the  
l a t t e r  p a r t  of the l a s t  c e n t u r y .  F i n a l l y  m e d i c a l  m e n  w e r e  c o n v i n c e d  
that  d i p t h e r i a  (which  i s  on ou r  m o r t a l i t y  l ist},  p n e u m o n i a ,  and typho id  
w e r e  c a u s e d  by m i c r o - o r g a n i s m s .  

Then, in  th i s  c o u n t r y ,  and  a l so  in  m e  Dutch E a s t  I n d i e s ,  and,  to 
a s o m e w h a t  l e s s e r  d e g r e e ,  in  E n g l a n d ,  the i d e a  b e c a m e  p r e v a l e n t  tha t  
t h e r e  w e r e  s o m e  d i s e a s e s  tha t  w e r e  not c a u s e d  by m i c r o - o r g a n i s m s ,  
but  r a t h e r  w e r e  c a u s e d  by a d e f i c i e n c y  in the d ie t .  That  i d e a  was  h a r d  
to s e l l .  P h y s i c i a n s  had  j u s t  begun  to a c c e p t  the c o n c e p t  that  bugs  
c a u s e d  d i s e a s e ,  and  now b i o c h e m i s t s  w e r e  c o m i n g  out  s ay ing ,  " Y e s ,  
t h a t ' s  so ,  but  t h a t ' s  not  the  who le  s t o r y .  T h e r e  a r e  s o m e  d i s e a s e s  
tha t  a r e  not c a u s e d  by bugs ,  but by a f a c t o r  in  the d i e t . "  In th is  
c o u n t r y  the Un i t ed  S ta tes  P u b l i c  H e a l t h  S e r v i c e  e s t a b l i s h e d  a l a b o r a t o r y  
in  South C a r o l i n a  for  the s tudy  of p e l l a g r a ,  wh ich  was  a m a j o r  e n d e m i c  
d i s e a s e  in  th is  a r e a .  It  i s  p r a c t i c a l l y  n o n e x i s t e n t  now. But  p h y s i c i a n s  
w e r e  r e s i s t a n t  to the ta lks  of Dr .  G o l d b e r g e r ,  who h e a d e d  tha t  l a b o r a -  
t o ry ,  s ay ing ,  "You  m e a n  to t e l l  m e  that  m y  p a t i e n t s  who a r e  w e a l t h y  
a r e  not  e a t i n g  r i g h t  ? They  have  m o n e y  to buy any th ing .  " N e v e r t h e l e s s ,  
a f t e r  a p e r i o d  of about  15 y e a r s ,  rough ly ,  f r o m  1917 to 1930 o r  1931, 
tha t  i d e a  was  so w e l l  d e m o n s t r a t e d  that  peop l e  w e r e  c o n v i n c e d  that  
p e l l a g r a  was  c a u s e d  by the o m i s s i o n  of a f a c t o r  f r o m  t h e i r  die t .  

4 



The n a m e  " v i t a m i n "  w a s  c o i n e d  j u s t  abou t  a t  the t i m e  of the 
a r m i s t i c e  of the F i r s t  W o r l d  W a r  to g r o u p  in  one w o r d  a l l  of t h e s e  
t h ings  tha t  c h e m i s t s  thought  w e r e  n e e d e d  but  d i d n ' t  know w h a t  t h e y  
w e r e .  D r .  G o l d b e r g e r  knew tha t  if  you  put y e a s t  i n  the d i e t  you  c u r e d  
p e l l a g r a ,  o r ,  if i t  w a s  in  a h e a d  of t i m e ,  you  n e v e r  got  p e l l a g r a ,  but  
he  d i d n ' t  know wha t  in  the y e a s t  w a s  r e s p o n s i b l e  f o r  i t s  c u r e  o r  p r e v e n -  
t ion .  The  Du tch  in  J a v a  and  W i l l i a m s  in  o u r  l a b o r a t o r i e s  in  the  
P h i l i p p i n e s  knew tha t  y e a s t  a l s o  c o n t a i n e d  s o m e t h i n g  tha t  w o u l d  c u r e  
b e r i b e r i .  I t  w a s  r e c o g n i z e d  tha t  f r e s h  f r u i t ,  p a r t i c u l a r l y  c i t r u s  f r u i t ,  
wou ld  p r e v e n t  and  c u r e  s c u r v y .  Bu t  nobody knew wha t  the  v i t a m i n s  
w e r e ,  wha t  c h e m i c a l  s u b s t a n c e s  w e r e  r e s p o n s i b l e  f o r  the c u r a t i v e  
e f f e c t s  o b s e r v e d .  

The  a n s w e r  to t hose  q u e s t i o n s  a r r i v e d  in  th i s  p e r i o d  of 1930 to 
1950. About  20 v i t a m i n s  a r e  now known,  and ,  of the 20, the c h e m i c a l  
s t r u c t u r e s  of a t  l e a s t  18 h a v e  b e e n  e s t a b l i s h e d  s u f f i c i e n t l y  w e l l  so  tha t  
t h e y  c a n  be s y n t h e s i z e d  in the  l a b o r a t o r i e s  and in  the p l a n t s  of the 
p h a r m a c e u t i c a l  h o u s e s .  T h e r e  a r e  s t i l l  a coup l e  tha t  h a v e  not  h a d  
t h e i r  s t r u c t u r e s  e s t a b l i s h e d .  One of t h e m  is  one  tha t  we  h a v e  a l r e a d y  
m e n t i o n e d .  I i n d i c a t e d  to you  tha t  c o b a l t  i s  n e e d e d  in  the  v i t a m i n  t ha t  
c u r e s  p e r n i c i o u s  a n e m i a .  We know a l i t t l e  m o r e  than  tha t ,  but  no t  
too m u c h  m o r e .  Th i s  i s  w o r k  of j u s t  the p a s t  few y e a r s .  Bu t  I a m  
c o n f i d e n t  tha t  in  the nex t  20 y e a r s  we  wi l l  have  the  a n s w e r  and  t ha t  
the v i t a m i n  w i l l  be s y n t h e s i z e d  and  p u r c h a s a b l e  in  bu lk .  

So tha t  th i s  p e r i o d  (1930-1950)  has  s e e n  the s o l u t i o n  to a l a r g e  
e x t e n t  of the v i t a m i n  p r o b l e m .  You can  buy  t h e m  in  p i l l s ,  and  the  
c o m p o n e n t s  of t h o s e  p i l l s  n e v e r  s aw  a l i v i n g  food.  T h e y  a r e  a l l  
s y n t h e t i c .  Of the 20, as  I s a y ,  we h a v e  s y n t h e s i z e d  abou t  18. H o w -  
e v e r ,  as  f a r  a s  the m e c h a n i s m  of a c t i o n  g o e s ,  how t h e y  w o r k ,  we  know 
the a n s w e r  f o r  on ly  4 o r  5. We know tha t  t h o s e  4 o r  5 a r e  p a r t s  of 
d e f i n i t e  b i o l o g i c a l  m e c h a n i s m s ,  and  we c a n  i s o l a t e  t h e m  a n d  we c a n  
w o r k  wi th  t h e m .  The  r e s t  s t i l l  a w a i t  the next  20 y e a r s .  So the  nex t  
20 y e a r s  w i l l  f ind  f o r u s ,  I a m  s u r e ,  a s o l u t i o n  to the m e c h a n i s m  of 
a c t i o n  of p r o b a b l y  a h a l f - d o z e n  of the  r e m a i n i n g  v i t a m i n s  w h o s e  
m e c h a n i s m  is  s t i l l  u n k n o w n .  In  tha t  f i e l d  the w o r k  f o r  the  f u t u r e  i s  
p r e t t y  w e l l  cu t  out .  We know wha t  i s  to be  done  and  we know in  wha t  
a r e a s  to go. 

One e f f e c t  of t h e s e  s t u d i e s  of the pa s t  30 y e a r s - - t h e  f i r s t  v i t a m i n ,  
by the w a y ,  w a s  s y n t h e s i z e d  in  1 9 3 5 - - w a s  the one  tha t  was  r e s p o n s i b l e  
f o r  the  c u r e  of b e r i b e r i .  I t  w a s  s y n t h e s i z e d  by a g r o u p  of A m e r i c a n s ,  
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one  a s s o c i a t e d ,  odd ly  enough ,  wi th  the A T & T  l a b o r a t o r i e s ,  and  
o t h e r s  wi th  M e r c k ,  the p h a r m a c e u t i c a l  h o u s e .  So y o u  s e e  tha t ,  
r o u g h l y ,  was  22 y e a r s  ago .  And in  tha t  p e r i o d  b e t w e e n  1935 and  
1957 we have  s y n t h e s i z e d  a l l  the  r e s t  of t h e m .  

T h e n ,  one  m o r e  thing.  Th i s  s t a r t e d  d u r i n g  the  l a s t  w a r ,  w h e n  
n u t r i t i o n i s t s  in  th i s  c o u n t r y  and  a b r o a d ,  p a r t i c u l a r l y  E n g l a n d ,  b e c a m e  
c o n c e r n e d  wi th  p r o p e r  d i e t  f o r  o u r  peop l e  d u r i n g  the w a r t i m e  p e r i o d .  
Tha t  i s  f o r t i f i c a t i o n  of food by the a d d i t i o n  to the  food  of t h e s e  v i t a -  
m i n s .  I t  i s  r a t h e r  d i f f i cu l t  now to go to the  s t o r e  and  buy a l oa f  of 
b r e a d  to w h i c h  v i t a m i n s  h a v e  not  b e e n  added .  The  s a m e  i s  t r u e  of 
m i l k .  So, w h e t h e r  you  l i ke  i t  o r  not ,  you  a r e  o b l i g e d  to ea t  t h e s e  
s y n t h e t i c  v i t a m i n s .  Of c o u r s e  we a l l  do f o r t i f y  o u r  d i e t  w i th  the  p i l l s .  
W h e t h e r  tha t  i s  a l w a y s  b e n e f i c i a l  o r  not  I th ink  is  b e s i d e  the po in t  f o r  
the  m o m e n t .  

So t h e s e  two a r e a s  h a v e  l i v e d  t h r o u g h  two t h ings :  F i r s t  of a l l ,  a 
d e c r e a s e  in  i n f an t  m o r t a l i t y .  I h a v e n ' t  i n c l u d e d  tha t  in  the  t ab l e ,  but  
o u r  i n fan t  m o r t a l i t y  r a t e  h a s  gone f a r  down.  O u r  c h i l d r e n  h a v e  a 
g r e a t e r  c h a n c e  of l i v ing ,  and  they  g r o w  f a s t e r  and  t h e y  b e c o m e  
h e a v i e r .  In  th is  p e r i o d - - j u s t  f o r  a c o m p a r i s o n  as  to wha t  i s  h a p p e n i n g  
o v e r a l l - - t h e  a v e r a g e  l e n g t h  of l i fe ,  the  a v e r a g e  l i fe  e x p e c t a n c y  f o r  a 
m a n  w a s  47 y e a r s .  In  1900 i t  w a s  43. It  i s  67 now.  So, by the  
k n o w l e d g e  we h a v e  g a i n e d  of how to f e e d  l a r g e  g r o u p s ,  we  h a v e  d e -  
c r e a s e d  the l o s s  a t  the in fan t  age  and  we h a v e  i n c r e a s e d  the l i fe  
e x p e c t a n c y .  

Now,  wha t  in  b i o c h e m i s t r y  i s  r e s p o n s i b l e  fo r  t h i s  ( d e c l i n e  in  
p n e u m o n i a  and d i p t h e r i a  m o r t a l i t i e s ) ?  T h i s  i s  not  the  v i t a m i n s .  
Th i s  i s  a r e s u l t  of the d e v e l o p m e n t  in  c h e m o t h e r a p e u t i c s .  Th i s  i s  
r e s p o n s i b l e  f o r  th is  d e c r e a s e  in  p n e u m o n i a  f r o m  200 to 31 and  in  
d i p t h e r i a  f r o m  21 to . 5. The  c o n c e p t  of t h e r a p e u t i c  a g e n t s  i s  not  new.  
You a r e  a l l  f a m i l i a r  a t  l e a s t  w i th  the m o v i e  on the l i fe  of the  m a n  who  
f i r s t  p r o p o s e d  the u s e  of S a l v a r s a n ,  P a u l  E h r l i c h ,  in  the  t r e a t m e n t  
of s y p h i l i s .  He w a s  l ook ing  fo r  a s p e c i f i c  c h e m i c a l  s u b s t a n c e  tha t  
wou ld  k i l l  s p e c i f i c a l l y  the o r g a n i s m  that  p r o d u c e d  s y p h i l i s .  Whi l e  he  
w a s  p a r t i a l l y  s u c c e s s f u l ,  he  was  not  c o m p l e t e l y  s u c c e s s f u l .  Nobody  
was  s a t i s f i e d ,  i n c l u d i n g  P a u l  E h r l i c h .  But  "606"  o r  S a l v a r s a n  w a s  
the b e s t  we had ,  and  i t  w a s  u s e d .  

In 1939--you see that is just about midpoint in this (indicating)-- 
the sulphadrugs came on the horizon, representing an application of 
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a compound that was not new. The sulpha drugs themselves were in 
the chemical literature since the 1890's, but no one had tried them 
for this particular purpose. It was found that they were potent 
killers of miero-organisms. They were not unmixed blessings, and 
chemists and pharmaceutical houses have spent millions trying to get 
better ones. But by 1941 at the outbreak of the war, or 1942, in the 
war, as far as we are concerned at least, blood poisoning was dis- 
appearing. Blood poisoning was in the category of pernicious anemia 
before that. If the diagnosis of blood poisoning was made, they could 
prepare the death certificate for the physician's signature at the same 
time. You all recollect very clearly when President Coolidge lost his 
son because of blood poisoning resulting from a blistered heel he got 
during a tennis game. There wasn't anything you could do. The 
sulpha drugs practically eliminated that type of thing. 

T h e y  w e r e  qu i te  he lp fu l  in  p n e u m o n i a .  H o w e v e r ,  the d o s a g e  w a s  
l a r g e  and  t h e r e  w e r e  e f f e c t s  tha t  w e r e  u n d e s i r a b l e .  J u s t  abou t  the 
t i m e  tha t  the  s u l p h a  d r u g s  w e r e  b e c o m i n g  w e l l  e s t a b l i s h e d  and  u s e f u l ,  
a new type  of c h e m o t h e r a p e u t i c  a g e n t  c a m e  on the s c e n e .  Tha t  i s  the  
g r o u p  of c o m p o u n d s ,  of w h i c h  p e n i c i l l i n  w a s  the f i r s t  e x a m p l e ,  the  
f i r s t  e x a m p l e  of u t i l i t a r i a n  va lue .  The  a n t i b i o t i c s  a r e  a l s o  c h e m o -  
t h e r a p e u t i c  a g e n t s  in  the  s a m e  c l a s s  of c h e m i c a l  c o m p o u n d s  as  the 
s u l p h a  d r u g s .  B y  tha t  I m e a n  tha t  t h e i r  s t r u c t u r e  i s  k n o w n  and  you  
c a n  go in  the  l a b o r a t o r y  and  you  c a n  m a k e  t h e m .  Now, tha t  w a s n ' t  
a l w a y s  t r u e .  I t  s t i l l  i s n ' t  t r u e ,  as  f a r  as  p e n i c i l l i n  i s  c o n c e r n e d ,  on  
a c o m m e r c i a l  b a s i s .  We s t i l l  h a v e  to r e l y  upon  the m o l d  to m a k e  
p e n i c i l l i n .  Bu t  the  s t r u c t u r e  i s  k n o w n  and  i t  h a s  b e e n  s y n t h e s i z e d ,  
bu t  not  y e t  a t  a c o s t  l e s s  t han  p r o d u c i n g  i t  f r o m  the  m o l d .  Bu t  I a m  
s u r e  tha t  we c a n  and  tha t  the  nex t  20 y e a r s  w i l l  s e e  a r e v e r s a l  of tha t .  
And t h e r e  a r e  o t h e r s .  You a r e  f a m i l i a r  w i th  t h e m - - s t r e p t o m y c i n  ~md 
a u r e o m y c i n ,  and  a who le  hos~ of c o m p o u n d s  tha t  r e s u l t  f r o m  the  
m e t a b o l i s m  of m i c r o - o r g a n i s m s ,  p a r t i c u l a r l y  m o l d s ,  tha t  a r e  u s e f u l  in  
p r e v e n t i n g  the g r o w t h  of m i c r o - o r g a n i s m s  tha t  a r e  tox ic  to m a n .  

P n e u m o n i a  now i s  no l o n g e r  t r e a t e d  by the s u l p h a  d r u g s .  P n e u -  
m o n i a  i s  t r e a t e d  by the a n t i b i o t i c s .  I don ' t  h a v e  the f i g u r e s  f o r  1956; 
t h e y  a r e  not  a v a i l a b l e .  I a m  s u r e  tha t  th i s  n u m b e r  (31) i s  now m u c h  
l e s s ,  j udg ing  f r o m  the da t a  f r o m  the a n n u a l  r e p o r t s  of o u r  own h o s p i t a l .  
Th i s  i s  the r e a s o n  why  p h y s i c i a n s  no l o n g e r  f e a r  i n f e c t i o n s  p r o d u c e d  by 
m i c r o - o r g a n i s m a  You a r e  a l l  f a m i l i a r  wi th  the t a l e  of the  m a n  who  h a s  
a co ld  and  goes  f o r  t r e a t m e n t ,  and the  p h y s i c i a n  t e l l s  h i m  to go out  and 
get pneumonia, because "I can cure that." That's true. He can cure 
the pneumonia, but not the cold. 
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So then  our  m o r t a l i t y  t ab l e s  a r e  chang ing .  We s t i l l  h a v e  100, 000 
dea th s  to c o n s i d e r .  So that ,  if  the types  of d i s e a s e s  tha t  a r e  p r o d u c e d  
by m i c r o - o r g a n i s m s  go down,  100, 000 peop le  a r e  s t i l l  dy ing ,  and  
s o m e t h i n g  e l s e  m u s t  go up. What i s  going  u p ?  T h e s e  { c a n c e r  and  
c a r d i o v a s c u l a r )  a r e  c o n s p i c u o u s  i n s t a n c e s  of w h a t ' s  go ing  up. S o m e -  
th ing  e l s e  is  a l s o  i n c r e a s i n g ,  but not  n e c e s s a r i l y  i n c r e a s i n g  ou r  
m o r t a l i t y  r a t e .  D i s e a s e s  can  be p r o d u c e d  not  only  by m i c r o - o r g a n i s m s  
of the b a c t e r i a  s i z e  but by m i c r o - o r g a n i s m s  (7 ) - - I ' 11  t e l l  you  why the 
q u e s t i o n  m a r k  in  a m i n u t e - - t h a t  a r e  s m a l l e r  than  b a c t e r i a .  I a m  
s p e a k i n g  of v i r u s ,  that  you r e a d  about  so m u c h  t h e s e  days ,  about  w h i c h  
you can  a lways  ge t  a good f ight  a m o n g  b i o c h e m i s t s .  Is  a v i r u s  a l i v i n g  
th ing,  o r  i s  i t  d e a d ?  You can  i s o l a t e  a v i r u s  and you can  a n a l y z e  i t  
and you can  ge t  a p r e t t y  good i d e a  of i t s  s t r u c t u r e .  It w i l l  no t  r e p r o d u c e  
l ike  m i c r o - o r g a n i s m s .  It  r e q u i r e s  the p r e s e n c e  of l i v ing  c e l l s .  So, as  
I say ,  you can  get  a good a r g u m e n t - - i s  a v i r u s  l i v i n g  o r  is  i t  f u n c t i o n a l  
b e c a u s e  s o m e t h i n g  e l s e  i s  l i v i n g ?  And that  I d o n ' t  wan t  to d e b a t e .  

We have  no th ing  at  the p r e s e n t  t i m e ,  no th ing  tha t  wi l l  d e s t r o y  a 
v i r u s  that  wi l l  not  at  the s a m e  t i m e  d e s t r o y  the hos t ;  no th ing .  T h e r e  
is  no c h e m o t h e r a p e u t i c  agen t  that  w i l l  d e s t r o y  the v i r u s  of po l io ,  o r  
m u m p s ,  o r  the co ld ,  o r  the A s i a t i c  flu. So tha t  is  a b ig  f i e l d  f o r  
i n v e s t i g a t i o n ,  and a l l  l a b o r a t o r i e s  a r e  w o r k i n g  on it .  M i l l i o n s  a r e  b e -  
ing  spen t .  I don ' t  want  to h a z a r d  a wi ld  g u e s s ,  b e c a u s e  the c h a n c e s  
a r e  I w o n ' t  be a r o u n d  to s e e  w h e t h e r  i t  i s  d e m o n s t r a t e d  o r  not,  any -  
way; but,  w i th in  the nex t  30 y e a r s  the v i r u s  p r o b l e m  wi l l  be s o l v e d ;  
w e ' l l  get  s o m e t h i n g .  I a m  s u r e  of i t .  At the p r e s e n t  m o m e n t ,  the  
b e s t  we can  o f f e r  is  a v a c c i n e  l ike  that  that  was  p r o d u c e d  a g a i n s t  
pol io ,  or  a g a i n s t  A s i a t i c  flu.  Tha t  is  not  a c u r e .  It i s  a p r o p h y l a c t i c  
that  i n c r e a s e s  wi th in  the body  those  s u b s t a n c e s  that  h e l p  the body  to 
f ight  the i n f e c t i o n .  Once  you ge t  po l io ,  po l io  v a c c i n e  is  u s e l e s s .  Once  
you get  f lu,  f lu v a c c i n e  is  u s e l e s s .  And so i s  e v e r y t h i n g  e l s e .  We 
jus t  r e l y  upon  the n a t u r a l  p r o c e s s e s  of m e t a b o l i s m  to f igh t  the d i s e a s e  
once  i t  i s  i n c u r r e d .  

That  i s  the b ig  a r e a  fo r  w o r k  fo r  the nex t  20 y e a r s .  I n v e s t i g a t o r s  
in  that  f i e l d  have  got t h e i r  w o r k  a l l  cut  out  fo r  t h e m .  They  know what  
is  r e q u i r e d ,  but the s o l u t i o n  at  the m o m e n t  is  not  a p p a r e n t .  None  of 
t h e s e  c h e m o t h e r a p e u t i c  a g e n t s  a r e  e f f e c t i v e  a g a i n s t  the v i r u s .  

Now, t h e r e  a r e  s t i l l  o t h e r  d i s e a s e s  tha t  a r e  not  c a u s e d  by m i c r o -  
o r g a n i s m s ,  that  a r e  not  c a u s e d  by v i r u s ,  that  a r e  not  c a u s e d  by a l ack  
of v i t a m i n s - - t h e y  a r e  not n u t r i t i o n a l .  They  a r e  the d i s e a s e s  that  a r e  
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a s s o c i a t e d  wi th  l iv ing .  The m a c h i n e  w e a r s  out. T h a t ' s  a l l .  
S o m e t i m e s  the p r o c e s s  s t a r t s  e a r l i e r  than i t  should ,  and  we h a v e  
th i s  c a r d i o v a s c u l a r  group.  Maybe  s o m e  of the th ings  tha t  we a r e  
do ing  a r e  i n c r e a s i n g  the r a t e  at  which  the m a c h i n e  w e a r s  out,  o r  
m a y b e  th i s  i n c r e a s e  is  m e r e l y  r e f l e c t i n g  th is  popu la t i on  change .  
S o m e t h i n g  has  to k i l l  you.  You have  to die  e v e n t u a l l y  and b e c o m e  a 
s t a t i s t i c ,  and th is  m a y  be  p a r t  of the exp l ana t i on  fo r  the t r e m e n d o u s  
i n c r e a s e  in  r a t e  of th is  c a r d i o v a s c u l a r - - 1 9 1 0 ,  160; h e r e  (1950) o v e r  
twice  as m u c h .  

I a m  l u m p i n g  t o g e t h e r  u n d e r  th is  not only  those  d i s e a s e s  tha t  
a f fec t  the b lood  v e s s e l s ,  a f f ec t  the  b lood  v e s s e l s  of the b r a i n - - a p o p l e x y ,  
c e r e b r a l  h e m o r r h a g e - - b u t  a l s o  t hose  that  r e f l e c t  c h a n g e s  in  the  h e a r t  
i t s e l f .  You r e a d  now that  p a r t  of th is  s t o r y  m i g h t  be d i e t a r y .  You 
h e a r  a lot  of ta lk  about  fat  in  the  d ie t  be ing  r e l a t e d  to a change  c a u s i n g  
a d e p o s i t i o n  of fa t  in  t h e s e  b lood  v e s s e l s  and c l o g g i n g  the  p ipe .  So 
that ,  w h e n  the  pipe  and  the  b lood  supply  to the  h e a r t  i s  c l o s e d ,  you  
have  a c o r o n a r y ,  and that  p a r t i c u l a r  a r e a  that  is  s e r v e d  by tha t  b lood  
v e s s e l  d e g e n e r a t e s .  No food supply  and  i t  d i e s .  

What  c logs  the pipe ? The  m a t e r i a l  i s  d e f i n i t e l y  fat ty .  H o w e v e r ,  
i t  i s  no t  n e c e s s a r i l y  so tha t  b e c a u s e  tha t  d e p o s i t  i s  fa t ty  tha t  i t  i s  
c a u s e d  by fa t  in  the d ie t .  T h a t ' s  a p r o b l e m .  T h a t ' s  a c u r r e n t  p r o b l e m  
and one that  a g a i n  wi l l  r e q u i r e  the a t t en t i on  of i n v e s t i g a t o r s  in  th i s  
f i e ld  f o r  at  l e a s t  the next  20 y e a r s .  H o w e v e r ,  we can  s u b s t i t u t e  
s o m e t h i n g  s o m e t i m e s  fo r  t h e s e  d a m a g e d  v e s s e l s ,  so tha t  you b e c o m e  
a s t a t i s t i c  l a t e r  r a t h e r  than  s o o n e r .  You can  r e m o v e  the b lood  v e s s e l  
and r e p l a c e  i t ,  and  I j u s t  thought  you m i g h t  be i n t e r e s t e d  in  th is  
(ho ld ing  up a s y n t h e t i c  b lood  v e s s e l ) .  Th is  i s  not  a d e v e l o p m e n t  in  
b i o c h e m i s t r y ,  but  I thought  I would  b r i n g  t h e s e  a long  and  show t h e m  to 
you.  T h e r e  a r e  peop le  w a l k i n g  a r o u n d  wi th  th i s  tube s e r v i n g  as  a 
m a j o r  b lood  v e s s e l ,  the  a o r t a ,  the  one that  c a r r i e s  b lood  away  f r o m  
the h e a r t  in  th i s  p o s i t i o n  ( d e m o n s t r a t i n g ) .  Th is  i s  ny lon .  It i s  s e a m -  
l e s s  and i t  i s  tough,  and  i t  i s  r e p l a c i n g  pa r t  of s o m e b o d y ' s  a o r t a - -  
o b v i o u s l y  not  th is  s t r i p ,  but  a s i m i l a r  one.  You wi l l  n o t i c e  tha t  th is  
i s  a b ig  b lood  v e s s e l ,  and  th i s  (ho ld ing  i t  up) i s  a s m a l l e r  one .  I t  i s  
e l a s t i c ;  you can  s q u a s h  it .  Th is  was  d e v e l o p e d ,  obv ious ly ,  in  s o m e  
c h e m i c a l  l a b o r a t o r y  f o r  a p u r p o s e .  

So th i s  type of t h i n g  i s  p a l l i a t i v e .  I t  i s  not  r e m o v i n g  the  c a u s e ;  
i t  i s  r e m o v i n g  the b lood  v e s s e l  a f t e r  i t  i s  s t o p p e d  up. It  wi l l  a l t e r  th is  
( c a r d i o v a s c u l a r )  r e l a t i o n s h i p  o r  p o s t p o n e  i t  fo r  a whi le .  So t h e r e  i s  
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s o m e t h i n g  t h a t  c a n  b e  d o n e  a b o u t  i t  m e c h a n i c a l l y ,  by  t he  s u r g e o n s ,  
o r  t h e  m e c h a n i c s .  T h i s  i s  n o t  a c u r e  i n  t h e  s e n s e  t h a t  i t  i s  r e m o v i n g  
t h e  c a u s e  o f  w h y  t h a t  b l o o d  v e s s e l  go t  p l u g g e d  u p .  

So t h e  s o l u t i o n  to t h i s  p r o b l e m  i s  l i k e w i s e  f o r  t h e  f u t u r e .  

N o w ,  I s a i d  t h e  v i r u s  i s  k n o w n  c h e m i c a l l y .  We k n o w  w h a t  i t  i s .  
We  k n o w  t h a t  i t  i s  a p r o t e i n ,  a n d  w e  k n o w  i t  i s  a p a r t i c u l a r  t y p e  of  
p r o t e i n  k n o w n  a s  a n u c l e o p r o t e i n ,  w h i c h  h a s  p h o s p h o r u s  i n  i t .  We  
a l s o  k n o w  t h a t  t h o s e  f a c t o r s  t h a t  a r e  r e q u i r e d  f o r  l i f e  i t s e l f ,  f o r  t h e  
i n h e r i t a n c e  of  a l l  t h o s e  t h i n g s  t h a t  m a k e  u p  a n  o r g a n i s m ,  a r e  a s s o -  
c i a t e d  w i t h  t h e  l i t t l e  n u c l e u s  i n  t he  c e l l ,  a n d  l i t t l e  t h i n g s  i n  t he  n u c l e u s  
t h a t  a r e  c a l l e d  c h r o m o s o m e s ,  a n d  e v e n  s m a l l e r  o b j e c t s  i n  t h e  c h r o -  
m o s o m e s  k n o w n  a s  g e n e s .  E a c h  g e n e  i s  r e s p o n s i b l e  f o r  o n e  i n h e r i t e d  
f a c t o r .  M y  b a l d  h e a d  i s  d u e  to o n e  p a r t i c u l a r  g e n e .  A n o t h e r  m a n ' s  
b l u e  e y e s  a r e  d u e  to a p a r t i c u l a r  g e n e .  A n o t h e r  m a n ' s  l e f t - h a n d e d n e s s  
i s  d u e  to a g e n e .  T h e s e  g e n e s  a r e  n u c l e o p r o t e i n s .  T h e  s a m e  s o r t  
of  t h i n g  m a k e s u p  a v i r u s .  T h e y  c h a n g e .  T h e y  c h a n g e  n a t u r a l l y .  
E v o l u t i o n a r y  c h a n g e s  a n d  m u t a t i o n s  do  o c c u r .  T h e y  c a n  be  c h a n g e d  by  
m a n ,  by  r a d i a t i o n .  T h i s  i s  t he  a r e a  t h a t  i s  o f  m a j o r  c o n c e r n  i n  t he  
f a l l o u t  p r o b l e m .  W h a t  e f f e c t  w i l l  t h e s e  r a d i a t i o n s  h a v e  o n  t h e  n u c l e o -  
p r o t e i n s  t h a t  m a k e  u p  the  g e n e s  ? T h i s  i s  a t o p i c  w o r t h  a n  h o u r  i n  
i t s e l f ,  a n d  w e  d o n ' t  h a v e  t he  t i m e .  B u t  t h i s  a g a i n  i s  a n  a r e a  t h a t  c a n  
be  a n d  i s  b e i n g  e x p l o r e d  by  t he  b i o c h e m i s t s .  We d o n ' t  k n o w  m u c h  a b o u t  
i t  y e t ;  i t  i s  t o o  n e w .  B u t  we  w i l l .  

T h e  v i r u s ,  t h e n ,  y o u  s e e  i s  a s u b s t a n c e  t h a t  i s  c o m m o n  to e v e r y  
c e l l  a n d  e v e r y  b o d y .  C h a n g e s  i n  t h a t  c e l l  m a y  c a u s e  t h a t  c e l l  to  s t a r t  
g r o w i n g  a t  a r a p i d  r a t e .  S o m e t h i n g  a l t e r s  t he  m e t a b o l i s m  o f  t h e  
n u c l e u s ,  t h e  g e n e s  c h a n g e ,  t he  c e l l s  s t a r t  g r o w i n g ;  s o  t h a t ,  w h e r e  y o u  
h a d  a n o r m a l  l i v e r  t h a t  f r o m  d a y  to d a y  w a s  k i l l i n g  c e l l s  a n d  r e p l a c i n g  
t h o s e  d e a d  o n e s  w i t h  n e w  o n e s  a t  a c o n s t a n t  r a t e ,  s o  t h a t  t h e  l i v e r  d i d  
n o t  c h a n g e  i n  s i z e - - a l t h o u g h  t he  c e l l s  i n  t h a t  l i v e r  t o d a y  a r e  n o t  t h e  
c e l l s  t h a t  w e r e  t h e r e  y e s t e r d a y - - a l l  of  a s u d d e n  t h e y  s t a r t  g r o w i n g ,  a n d  
t h e  r a t e  i n c r e a s e s  u n t i l  f i n a l l y  the  p h y s i c i a n  c a n  f e e l  i n  y o u r  l i v e r  a 
l u m p ,  a n d  b i o p s y  s h o w s  t h a t  y o u  h a v e  a c a n c e r  of  t he  l i v e r .  O n e  of  
t h o s e  c e l l s  b r e a k s  of f  f r o m  t h a t  t u m o r o u s  g r o w t h  a n d  g e t s  i n t o  t h e  b l o o d  
s u p p l y ,  a n d  l o d g e s  in  t he  l u n g ,  o r  l o d g e s  i n  the  s t o m a c h ,  o r  l o d g e s  i n  
t h e  k i d n e y ,  o r  a n y w h e r e ,  a n d  i t  k e e p s  on  g r o w i n g  t h e r e  j u s t  a s  w e l l  a s  
i t  d i d  i n  t he  l i v e r .  Y o u  s a y  t h e n  t h a t  t he  c a n c e r  i s  s p r e a d i n g .  A n d  
w i t h i n  a s h o r t  p e r i o d  of  t i m e ,  a t  t h a t  s t a g e ,  y o u  b e c o m e  a n o t h e r  s t a t i s t i c .  
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W h a t  h a s  c a u s e d  t h a t  c a n c e r  c e l l  to be  so  c h a n g e d  f r o m  the  n o r m a l  
c e l l  t h a t  i t  s t a r t s  g r o w i n g  a t  t h i s  g r e a t  r a t e  ? I d o n ' t  know,  a n d  n e i t h e r  
d o e s  a n y b o d y  e l s e .  I a m  p o s i n g  the  p r o b l e m  t h a t  f a c e s  t h e  p e o p l e  w h o  
a r e  in  t h e  b i o c h e m i s t r y  of  c a n c e r .  

Now I k n o w  t h a t  y o u  r e a d  t h a t  the  d e a t h  r a t e  f r o m  c a n c e r  i s  g o i n g  
up  a n d  t h a t  a t  the  s a m e  t i m e  t h e r e  a r e  t h i n g s  t h a t  y o u  c a n  do a b o u t  
c a n c e r .  A n d  t h e r e  a r e .  I f  y o u  c a n  r e a c h  i t  e a r l y  e n o u g h ,  p e r h a p s  
s u r g e r y  c a n  r e m o v e  e n o u g h  of  t he  a r e a  a n d  the  s u r r o u n d i n g  a r e a  so  
t h a t  r e c u r r e n c e  i s  a p o s s i b i l i t y ,  bu t  a s l i g h t  o n e .  O r  p e r h a p s  r a d i a t i o n  
c a n  d e s t r o y  t h e  c e l l s .  T h e s e  c e r t a i n l y  do r e d u c e  f o r  a w h i l e  m o r t a l i t y ;  
bu t  u s u a l l y  t h e y  c a t c h  up  wi th  y o u .  

T h e s e  t h i n g s ,  y o u  s e e ,  a r e  no t  p r e v e n t i n g  c a n c e r .  T h e y  a r e  l i k e  
t h i s  a r t i f i c i a l  b l o o d  v e s s e l - - t h e y  a r e  a f t e r  the  f a c t ,  a n d  no t  b e f o r e  t he  
f a c t .  We h a v e  no  i n f o r m a t i o n ;  no  i n f o r m a t i o n  a s  to w h y  t h a t  c e l l  a l l  of  
a s u d d e n  s t a r t s  to qu i t  i t s  n o r m a l  g r o w t h  r a t e  a n d  s t a r t  g r o w i n g  m o r e  
r a p i d l y .  T h i s  a g a i n  i s  a , q u e s t i o n  r e l a t e d  to t h e  s a m e  q u e s t i o n  a s  the  
v i r u s .  W h a t  h a s  h a p p e n e d  to t h o s e  n u c l e o p r o t e i n s  t h a t  t h e y  a r e  c h a n g i n g  
t h e i r  g r o w t h  r a t e ?  I d o n ' t  know.  

I r e a d  i n  the  p a p e r  t h a t - - I  t h i n k  i t  w a s - - S e n a t o r  N e u b e r g e r  w a n t e d  
to i n t r o d u c e  a b i l l  to h a v e  w h a t  he  c a l l e d  a c r a s h  p r o g r a m ,  $10  m i l l i o n  
a y e a r - - I  d o n ' t  r e m e m b e r ,  m a y b e  i t  w a s  $100  m i l l i o n - - l i k e  we  d id  
w h e n  we  b u i l t  t h e  a t o m i c  b o m b ,  a n d  s o l v e  the  c a n c e r  p r o b l e m  in  t h e  
n e x t  c o u p l e  of y e a r s .  I t  i s  w i s h f u l  t h i n k i n g .  I d o n ' t  w a n t  to be  t h e  
f i r s t  one  to s a y  t h a t  we  s h o u l d  no t  h a v e  m o r e  m o n e y  f o r  r e s e a r c h .  T h a t  
w o u l d  be o b v i o u s l y  out  of  c h a r a c t e r ,  to s a y  we  d o n ' t  n e e d  m o r e  m o n e y .  
B u t  we  d o n ' t  n e e d  u s e l e s s  m o n e y ,  a n d  I a m  s u r e  t h a t  i f  we  h a d  t h a t  s u m  
a p p r o p r i a t e d  we  c o u l d n ' t  f i n d  the  m e n  to w o r k  on t h e  p r o b l e m ,  a n d  we  
w o u l d n ' t  k n o w  a t  the  m o m e n t  w h a t  w o u l d  be  t he  b e s t  d i r e c t i o n  to  go. 
Y o u  c a n ' t  s o l v e  a l l  p r o b l e m s  by  c r e a t i n g  c o m m i t t e e s .  

I a m  a p p r o a c h i n g  m y  t i m e  l i m i t .  I t h i n k  I h a v e  i n d i c a t e d  to y o u  the  
a r e a s  of c h a n g e .  I t h i n k  I h a v e  s h o w n  y o u  w h i c h  d i r e c t i o n  we a r e  g o i n g ,  
b o t h  up  a n d  d o w n ,  a n d  I h a v e  o u t l i n e d  the  p r o b l e m s  t h a t  n e e d  to be  
w o r k e d  on  i n  t he  n e x t  20 y e a r s .  

Now,  i s  m a n  g o i n g  to l i v e  l o n g e r  ? T h e  l i f e  e x p e c t a n c y  n o w  i s  67 
y e a r s  f o r  a m a n ,  a n d  a l i t t l e  b i t  l o n g e r  f o r  a w o m a n .  W o m e n  a r e  o n e  
up  on  u s .  In  t he  f i r s t  p l a c e ,  t h e y  a r e  s u p p o s e d  to h a v e  one  m o r e  r i b  
t h a n  we  do.  A d a m  l o s t  one  to  m a k e  one .  H o w e v e r ,  t h e r e  i s  o n e  r e a l  
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t h i n g  tha t  t hey  do h a v e  tha t  we d o n ' t  h a v e .  T h e y  h a v e  one  m o r e  gene  
than  we h a v e .  W h e t h e r  tha t  i s  the r e a s o n  why  they  l i ve  l o n g e r ,  I d o n ' t  
know;  but  t hey  do. T h e i r  l i fe  e x p e c t a n c y  i s  abou t  two y e a r s  l o n g e r  
t han  tha t  of m e n .  

A r e  we  go ing  up and  up and  u p ?  A r e  we go ing  to h a v e  a n o t h e r  
i n c r e a s e  in  20 y e a r s ,  and  go to 87? I d o n ' t  th ink  so .  I th ink  tha t  the 
m a x i m u m - - I  c a n  s t i c k  m y  n e c k  out ,  b e c a u s e  none  of us  i s  go ing  to be  
a r o u n d  to p r o v e  m e  w r o n g - - l i f e  e x p e c t a n c y  we p r o b a b l y  w i l l  r e a c h  
w i l l  be in  the m l d s e v e n t i e s .  Nobody  wan t s  to l i ve  f o r e v e r  a n y w a y .  I 
b e l i e v e  tha t  if  we  add  a n o t h e r  10 y e a r s  we  w i l l  be do ing  abou t  the m a x i -  
m u m ;  b e c a u s e  the m a c h i n e  m u s t  w e a r  out  e v e n t u a l l y i  and  w h e t h e r  we 
d ie  f r o m  one c a u s e  o r  a n o t h e r - - i t  w o n ' t  be th i s  ( p n e u m o n i a )  and  i t  
w o n ' t  be tha t  ( d i p t h e r i a ) - - w e  p r o b a b l y  c a n  r e d u c e  th i s  ( c a n c e r )  and  we 
c a n  p o s t p o n e  tha t  ( c a r d i o v a s c u l a r ) ,  but  I d o n ' t  th ink  i t  c a n  be r e d u c e d  
to a low f i g u r e .  

I wan t  to s t r e s s  tha t  I a m  not  t r y i n g  to s c a r e  p e o p l e ,  the w a y  the  
. ' ~  

n e w s p a p e r s  a r e  s c a r i n g  p e o p l e  wi th  th i s  f i g u r e .  I t  i s  not  so  m u c h  tha t  
we  a r e  ge t t i ng  w o i ' s e  off t han  we w e r e ,  but  i t  is  the f ac t  tha t  we h a v e  to 
have  100, 000 d e a t h s ,  and  th i s  ( p n e u m o n i a )  i s  go ing  down,  so  s o m e t h i n g  
m u s t  go up.  And w h e n  the  p u m p  w e a r s  out ,  I s u p p o s e  the  u l t i m a t e  
w o u l d  be ,  the  i d e a l  s i t u a t i o n  wou ld  be ,  100, 000 d e a t h s  and  a l l  f r o m  th i s  
( c a r d i o v a s c u l a r ) ,  a f i na l  w e a r i n g  out  of the pump .  

T h a n k  you .  

C-APTAIN S T E I G E L M A N :  D r .  H e s s  is  now r e a d y  f o r  y o u r  q u e s t i o n s .  
B e f o r e  a n y o n e  e l s e  a s k s  one ,  I wou ld  l ike  to  a s k  one .  I n o t i c e d  the 
D o c t o r  s m o k i n g  a pipe d u r i n g  i n t e r m i s s i o n .  I wou ld  l ike  to a s k  y o u r  
c o m m e n t s  on c a n c e r  f r o m  s m o k i n g ,  D o c t o r .  

DR.  HESS: Y o u ' v e  got  to d ie  s o m e  way .  You m i g h t  a s  w e l l  d ie  
happy .  I h a v e  s e e n  t h o s e  f i g u r e s .  Young  W i n d e r  w a s  a r e s i d e n t  a t  
G e o r g e t o w n  b e f o r e  he  w e n t  up  to S l o a n - K e t t e r i n g  I n s t i t u t e :  He s t a r t e d  
th i s  c o l l e c t i o n  of s t a t i s t i c s  a c t u a l l y  as  a m e d i c a l  s t u d e n t .  He s t u d i e d  
m e d i c i n e  out  in  St. L o u i s .  J u s t  out  of c u r r e n t  i n t e r e s t ,  he  s t a r t e d  
g a t h e r i n g  the da ta .  I t ' s  i m p r e s s i v e .  L e t ' s  put i t  tha t  way .  T h e r e  a r e  
p r o d u c t s  in  the  t a r  tha t  c o u l d  c a u s e  c a n c e r ,  and  t h e r e  i s n ' t  any  doubt  
abou t  i t .  The  v e r y  f i r s t  c o m p o u n d s  tha t  w e r e  i s o l a t e d ,  wh ich ,  if  p l a c e d  
upon  an a n i m a l ,  do c a u s e  c a n c e r ,  w e r e  i s o l a t e d  f r o m  t a r ,  c o a l  t a r .  
C h i m n e y  s w e e p s  in  E n g l a n d  a l w a y s  h a d  a h igh  t e n d e n c y  t o w a r d  c a n c e r .  
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T h e y  i s o l a t e d  f r o m  the t a r  a c h e m i c a l  s u b s t a n c e ,  of w h i c h  the f o r m u l a  
is  known,  c a u s i n g  c a n c e r .  

So i t  i s  not  i m p r o b a b l e .  I c e r t a i n l y  th ink  tha t  i n h a l a t i o n - - a n d  
m a n y  p e o p l e  s a y ,  "If  I c a n ' t  i n h a l e  t h e r e  is  no u s e  in s m o k i n g " - - i s  
p r e d i s p o s e d  to i t .  I d o n ' t  th ink  t h e r e  is  any  q u e s t i o n  abou t  i t .  

QUESTION:  Dr .  H e s s ,  as  a p s e u d o - s t a t i s t i c i a n  a d d r e s s i n g  m y -  
s e l f  to the end  i t e m  to w h i c h  I a m  b e i n g  i n e x o r a b l y  d r a w n ,  I w o u l d  l ike  
to look  a t  the l i ne  of c a n c e r .  The  f i r s t  q u e s t i o n  tha t  I h a v e  i s ,  a s s u m i n g  
tha t  t h e r e  i s  a l o g i c a l  p r o g r e s s i o n  on the i n c r e a s e ,  Is  the  low f i g u r e  
in  1910 in  p a r t  a t t r i b u t a b l e  to the l a c k  of a b i l i t y  to d i a g n o s e ?  S e c o n d ,  
I w o u l d  l i ke  to h a v e  y o u r  c o m m e n t s  on a s t a t e m e n t  tha t  h a s  b e e n  m a d e  
tha t  the  s e c o n d - g e n e r a t i o n  a t t a c k  of A s i a n  f lu  i s  l i k e l y  to be m o r e  
v i r u l e n t  t han  the p r e s e n t ,  t h e r e b y  p e r h a p s  c a u s i n g  a p h i l o s o p h y  to e x i s t  
tha t  by  not  b e i n g  v a c c i n a t e d  now we would  be ab le  to bu i ld  up a n t i b o d i e s  
w i th  w h i c h  we w o u l d  be b e t t e r  ab le  to c o m b a t  the s e c o n d - g e n e r a t i o n  
a t t a ck .  

DR. HESS:  L e t  m e  a n s w e r  y o u r  q u e s t i o n s  in  r e v e r s e  o r d e r .  Do 
y o u  m e a n  by tha t  tha t ,  if  you  get  th i s  A s i a n  f lu,  you  wi l l  be b e t t e r  off 
a g a i n s t  the nex t  A s i a n  f lu ? 

S T U D E N T :  Y e s ,  s i r .  

DR.  HESS:  No; b e c a u s e ,  i f  you  bui ld  up an  a n t i b o d y  a g a i n s t  v i r u s  
X,  i t  c o n f e r s  no i m m u n i t y  a g a i n s t  v i r u s  Y. So, if wha t  you  e x p e c t  to 
c o m b a t  i s  a n o t h e r  v i r u s ,  t h i s  i m m u n i t y  d o e s n ' t  do you  a bi t  of good.  

Now, as  to the  f i r s t  q u e s t i o n ,  w h i c h  is  r e a l l y  the  m o r e  s i g n i f i c a n t  
o n e - - w h y  i s  th i s  (1910) f i g u r e  l o w e r  than  th i s  (1950}? W e l l ,  f i r s t  of 
a l l ,  you  l i v e d  l e s s  long  h e r e  (1910).  You  d i d n ' t  l ive  long  e n o u g h  to die  
of c a n c e r .  One of t h e s e  o t h e r  d i s e a s e s  k i l l e d  you .  T h a t ' s  one  r e a s o n .  
A n o t h e r  r e a s o n  i s  wha t  you  s u g g e s t e d ,  f a i l u r e  to m a k e  a p r o p e r  d i a g n o -  
s i s .  T h e y  d i d n ' t  k e e p  as  good r e c o r d s  in  1910 as  t hey  do now.  

I know wha t  you  a r e  g e t t i n g  at :  Is  c a n c e r  m o r e  p r e v a l e n t  now than  
i t  w a s  t h e n ?  You c a n  ge t  in to  an a r g u m e n t  on that .  I a m  in  the  g r o u p  
who d o e s n ' t  th ink  so.  I d o n ' t  th ink  t h e r e  i s  any  g r e a t e r  p r e d i s p o s i t i o n  
to c a n c ~  now than  t h e r e  was  in  1910. I th ink  th i s  ( i n c r e a s e )  c o m e s  
as  a r e s u l t  of the n u m b e r s  r a t h e r  t han  as  a r e a l  f ac t .  As  I s a y ,  if  
s o m e t h i n g  e l s e  goes  down,  th i s  ( c a n c e r )  ha s  to go up.  

13 



Q U E S T I O N :  S i r ,  i n  c o n n e c t i o n  w i t h  c a r d i o  d e a t h s ,  m a y b e  i t  i s  
o n l y  o u r  a b i l i t y  to d i a g n o s e  c a r d i o  d e a t h s  t o d a y ,  i n  p a r t ,  b u t  i t  s e e m s  
l i k e  a l o t  of  y o u n g e r  m e n  a r e  d y i n g  of  h e a r t  t r o u b l e  t o d a y  t h a n  d i e d  
s e v e r a l  y e a r s  a g o .  I s  t h i s  a f a c t ,  b o r n e  o u t  b y  y o u r  s t a t i s t i c s  t h e r e ,  
a n d ,  i f  s o ,  c a n  i t  be  c a u s e d  by s o m e  of  t he  p r e v e n t a t i v e s  we  a r e  t a k i n g  
f o r  t h e  o t h e r  d i s e a s e s ,  t h a t  m i g h t  c a u s e  h e a r t  t r o u b l e ,  o r  i s  i t  o n l y  
b e c a u s e  of  t h e  t e m p o  of  l i v i n g ?  

DR.  H E S S :  T h e  c o m m o n  e x p l a n a t i o n  i s  t h e  t e m p o  of  l i v i n g .  A n o t h e r  
p o s s i b i l i t y  i s  d i e t a r y  c h a n g e s  t h a t  l e a d  to a n  e a r l i e r  i n d u c t i o n  of  h e a r t  
d i s e a s e .  Y o u  a r e  r i g h t .  T h e  40 to 50 a g e  g r o u p  i s  b e i n g  h i t  h a r d e r  
t h a n  i t  w a s .  

Q U E S T I O N :  D o c t o r ,  i n  w h a t  r e s p e c t s  do  y o u  t h i n k  o u r  p u r e  f o o d  
a n d  d r u g  l a w s ,  o r  t h e  e n f o r c e m e n t  of  t h e s e  l a w s ,  a r e  i n a d e q u a t e ?  

DR.  H E S S :  Do y o u  w a n t  a n o t h e r  h o u r ,  o r  j u s t  a c o m m e n t ?  

S T U D E N T :  J u s t  a c o m m e n t .  

D R .  H E S S :  T h e y  a r e  g o o d  a s  f a r  a s  t h e y  go .  I d o n ' t  t h i n k  t h e y  go 
f a r  e n o u g h .  T h e n ,  y o u  a r e  f a c e d  w i t h  t h i s  s i t u a t i o n :  A b a s i c  p h i l o s o p h y  
of  t h e  A m e r i c a n  p e o p l e  i s  t h e  d e s i r e  f o r  n o t  too  m u c h  i n t e r f e r e n c e  f r o m  
G o v e r n m e n t .  Y o u  h a v e  to b a l a n c e  t h o s e  two  f a c t o r s .  I ' l l  g i v e  y o u  a 
l i t t l e  b e t t e r  a n s w e r  t h a n  t h a t .  T h e r e  i s  o n e  a r e a  t h a t  n e e d s  f u r t h e r  
s t u d y  a n d  l e g i s l a t i o n ,  a n d  t h a t  i s  c a u s e d  by t h e  a d d i t i v e s  t h a t  I h a v e  b e e n  
t a l k i n g  a b o u t .  S o m e  a r e  g o o d .  S o m e  w e  d o n ' t  k n o w  w h e t h e r  t h e y  a r e  
g o o d  o r  n o t .  

Y o u  go  i n t o  t h e  g r o c e r y  s t o r e  n o w  a n d  y o u  c a n ' t  t e l l  by  s q u e e z i n g  
t h e  b r e a d  w h e t h e r  i t  w a s  t h e r e  a d a y  o r  a w e e k .  S t a l e  b r e a d  i s  a t h i n g  
of  t he  p a s t .  T h e  b r e a d  y o u  b u y  i n  t h e  s t o r e  i s  p u n k  e n o u g h ,  a n d  I t h i n k  
t h e y  a r e  m a k i n g  i t  w o r s e .  I t h i n k  t h e  f i e l d  of  a d d i t i v e s  i s  a n  a r e a  t h a t  
n e e d s  p r o p e r  i n v e s t i g a t i o n  a n d  l e g i s l a t i o n .  

A t  p r e s e n t  t h e  t h i n g  i s  d i v i d e d .  T h e  f o o d  a n d  d r u g  l a w s  do  n o t  s e t  
t h e  s t a n d a r d  a s  to  h o w  m u c h  v i t a m i n  B y o u  n e e d  o r  h o w  m u c h  p r o t e i n  
y o u r  i n t a k e  s h o u l d  be .  C o m m i t t e e s  of  t h e  N a t i o n a l  R e s e a r c h  C o u n c i l  
do  t h a t .  T h e n  t h e  F o o d  a n d  D r u g  A d m i n i s t r a t i o n  t a k e s  o v e r  f r o m  t h e r e  
a n d  t h e n  t r i e s  to c o n t r o l  t he  s i t u a t i o n .  F r o m  t h a t  a n g l e  I t h i n k  t h e y  a r e  
a d e q u a t e .  T h e y  do  a g o o d  j ob  a n d  t h e  l e g i s l a t i o n  i s  s u f f i c i e n t .  B u t  
t h e s e  n e w e r  c h a n g e s  a r e  c o m i n g  a l o n g  s o  q u i c k l y  t h a t  I t h i n k  c h a n g e s  a r e  
to  be  m a d e  a n d  w i l l  be  m a d e .  
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2 i. 3 

Q U E S T I O N :  D r .  H e s s ,  s h o u l d  we  a s s u m e  f r o m  y o u r  s t a t e m e n t s  
t h a t  the  l i v e r  i s  t he  m o s t  l o g i c a l  p l a c e  f o r  c a n c e r - - t h a t  p a r t  of t he  

b o d y  ? 

DR.  HESS:  No,  I j u s t  p i c k e d  tha t .  I c o u l d  h a v e  p i c k e d  a n y t h i n g  
e l s e .  T h a t ' s  c o i n c i d e n c e .  T h a t ' s  no t  so .  

C O L O N E L  DAVIS: D o c t o r ,  I h a v e  o f t e n  h e a r d  d o c t o r s  s a y  t h a t  
c a n c e r  i s  n o t  i n h e r i t e d ,  bu t  i t  d o e s  t e n d  to r u n  in  f a m i l i e s .  Wi l l  y o u  
e x p l a i n  the  d i f f e r e n c e ,  p l e a s e  ? 

DR.  HESS:  T h e r e  i s  a d i f f e r e n c e .  Wha t  you  c o u l d  i n h e r i t  i s  a 
g e n e  t h a t  m i g h t  p r e d i s p o s e  to c a n c e r .  T h e r e  a r e  a n i m a l  s t r a i n s  t h a t  
h a v e  s p o n t a n e o u s  c a n c e r ,  and  y o u  can  b r e e d  f r o m  t h e m .  So, f r o m  
t h a t  s t a n d p o i n t ,  t h e y  do no t  i n h e r i t  the  c a n c e r ,  i n  the  s e n s e  t h a t  w h e n  
t h e y  a r e  b o r n  t h e r e  i s  no  c a n c e r  p r e s e n t .  So t h e y  a r e  no t  i n h e r i t i n g  
c a n c e r ,  but  t h e y  a r e  i n h e r i t i n g  a g e n e  t ha t  s u b s e q u e n t l y  w i l l  l e a d  to  
c a n c e r ,  j u s t  a s  t h e y  a r e  i n h e r i t i n g  a gene  w h i c h  in  m y  c a s e  l e t  m e  ge t  
ba ld .  I w a s  g o i n g  to s a y  I w a s n ' t  b o r n  ba ld ,  bu t  I w a s .  B u t ,  b e l i e v e  
i t  o r  no t ,  o n c e  I d id  h a v e  h a i r .  So t ha t  i s  a g e n e ,  and  t h a t  i s  a n  i n -  
h e r i t e d  c h a r a c t e r i s t i c ,  a n d  t h e r e  a r e  a w h o l e  s e r i e s  of s i t u a t i o n s  w h e r e  
t h a t  d o e s  e x i s t .  

L e t  m e  g ive  y o u  a n  e x a m p l e .  T h e r e  i s  a p h y s i c i a n  in  t h i s  t own ,  o r  
w a s - - h e  d i e d  a b o u t  s i x  m o n t h s  a g o - - w h o  w a s  a p e d i a t r i c i a n .  Dr .  
R e i c h l e y  k n o w s  h i m .  H i s  c h i l d r e n  and  h i s  c h i l d r e n ' s  c h i l d r e n  c a n ' t  
d r i n k  m i l k - - s o m e  of t h e m ,  no t  a l l  of  t h e m - - b e c a u s e  i n  t he  m i l k  t h e r e  i s  
a s u g a r ,  m i l k  s u g a r  l a c t o s e ,  a n d  t h e y  l a c k  the  g e n e  t h a t  p e r m i t s  the  
m e t a b o l i s m  of t ha t  s u g a r .  T h a t  i s  i n h e r i t e d .  

T h e r e  a r e  s o m e  c a s e s  of  m e n t a l  r e t a r d a t i o n  t h a t  a r e  due  to the  l a c k  
of  a g e n e .  So y o u  c a n  h a v e  d i s e a s e s  by l a c k s  of  g e n e s ,  a n d  i t  i s  q u i t e  
p o s s i b l e  t h a t  i n  s o m e  f a m i l i e s  t h i s  c a n c e r  t e n d e n c y  i s  i n h e r i t e d .  B u t  
t h e y  a r e  no t  b o r n  w i t h  c a n c e r .  I s  t h a t  d i s t i n c t i o n  c l e a r  ? No.  

Q U E S T I O N :  If  I r e a d  the  h i s t o r y  c o r r e c t l y - - s c r i p t u r a l  h i s t o r y  I 
a m  s p e a k i n g  of ,  now,  p a r t i c u l a r l y - - i t  s e e m s  to m e  t h a t  A d a m  l i v e d  
930 y e a r s ,  M e t h u s e l a h  l i v e d  969 y e a r s ,  N o a h  l i v e d  s o m e w h e r e  b e t w e e n  
600 a n d  700 o r  750 y e a r s ,  A b r a h a m  w a s  100 y e a r s  o ld  a n d  h i s  wi fe  90 
w h e n  t h e y  gave  b i r t h  to  I s s a c .  W h a t  d id  t h e y  h a v e  t ha t  we  d o n ' t  h a v e ,  

a n d  w h y  i s  i t  ? 
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DR. HESS:  D i f f e r e n t  r e c o r d e r s  of  v i t a l  s t a t i s t i c s .  

S T U D E N T :  My q u e s t i o n  i s  d i r e c t e d  to y o u r  s t a t e m e n t  t h a t  y o u  
d o n ' t  t h ink  we wi l l  go b e y o n d  the  7 5 - y e a r  l i f e  e x p e c t a n c y ,  w h e r e a s  
t h e r e  s e e m s  to be a p e r i o d  in  h i s t o r y  w h e r e  a t  l e a s t  s o m e  p e o p l e  l i v e d  
c o n s i d e r a b l y  l o n g e r  t han  we a r e  l i v i n g  t o d a y .  

DR. HESS:  I d o n ' t  b e l i e v e  t hey  l i v e d  t h a t  l ong ,  S c r i p t u r e  n e v e r t h e -  
l e s s  n o t w i t h s t a n d i n g ,  and  I a m  no t  an  i r r e l i g i o u s  m a n .  B e c a u s e  p e o p l e  
who  w e r e  c o n t e m p o r a r i e s  of t h o s e  i n d i v i d u a l s  c e r t a i n l y  h a v e  h a d  t h e i r  
m u m m i e s  dug  up,  and  y o u  c a n  e s t a b l i s h  v e r y  c l e a r l y  t h a t  t h e y  p r o b a b l y  
d i e d  a r o u n d  the  a g e  of 35. Now,  I a m  no t  a t h e o l o g i a n ,  i t ' s  bad  e n o u g h  
b e i n g  a b i o c h e m i s t .  I t h ink  t h a t  c a n  be e x p l a i n e d  on p o e t i c  l i c e n s e  
r a t h e r  t h a n  s c i e n t i f i c  i n f o r m a t i o n .  I j u s t  d o n ' t  b e l i e v e  i t .  

Q U E S T I O N :  D o c t o r ,  to b r i n g  the  c o l o n e l ' s  q u e s t i o n  a l i t t l e  m o r e  
up  to d a t e ,  a d h e r e n t s  to the  s c i e n c e  of g e r i a t r i c s  s a y  p e o p l e  do l i v e  to 
be 100 y e a r s  of age .  H a v e  t h e r e  b e e n  any  e l e m e n t s  i s o l a t e d  t h a t  
a c c o u n t  f o r  i t  o r  t ha t  a r e  ~ r e d i s p o s e d  to t h i s - - e n v i r o n m e n t ,  o r  r a c e  ? 

DR. HESS:  I know w h a t  y o u  a r e  r e f e r r i n g  to. I d o n ' t  t h i n k  t h e y  
h a v e  g o t t e n  a l o n g  e n o u g h  y e t  i n  g e r i a t r i c s  to c o m e  out  w i th  a n y  r e a l  
c o n c l u s i o n s .  I h a v e n ' t  s e e n  a n y t h i n g  tha t  y o u  c a n  p in  down  and  s a y  i t  i s  
the a n s w e r .  T h e r e  a r e  c e r t a i n  p e o p l e  who  l i ve  o v e r  100. One  m a n  s a y s  
i t  i s  b e c a u s e  he  s m o k e s  and  the  n e x t  m a n  s a y s  i t  i s  b e c a u s e  he  d o e s n ' t  
s m o k e .  We a r e  s t i l l  i n  the  d a t a  of c o l l e c t i n g  age .  I d o n ' t  know.  

Q U E S T I O N :  Dr .  H e s s ,  w i l l  y o u  c o m m e n t  on the  c u r r e n t  r e s e a r c h  
in  the  r e l a t i o n  b e t w e e n  c h e m i c a l  s u b s t a n c e  a n d  m e n t a l  d i s e a s e  ? 

DR.  HESS:  Y e s ,  s u r e .  T h i s  i s  a f e r t i l e  f i e l d ,  and  a v e r y  w o r t h -  
w h i l e  f i e l d .  P s y c h i a t r i s t s  h a v e  b e e n  in  c o n t r o l  of the  s i t u a t i o n  too  long .  
T h e r e  a r e  two a r e a s  of  m e n t a l  d i s e a s e  in  w h i c h  k n o w l e d g e  i s  b e i n g  
d e v e l o p e d  to s h o w  t h a t  t h e r e  a r e  d e f i n i t e  c h e m i c a l  s u b s t a n c e s  r e s p o n -  
s i b l e .  S c h i z o p h r e n i a  i s  one  and  the  m a n i c - d e p r e s s i v e  c a s e  i s  a n o t h e r .  
A n d  I h a v e  a l r e a d y  m e n t i o n e d  b r i e f l y  the  r e t a r d e d  c h i l d r e n .  F r o m  b o t h  
b l o o d  a n d  s p i n a l  f l u i d  of t h e s e  s c h i z o p h r e n i c s  h a v e  b e e n  i s o l a t e d  a 
c h e m i c a l  c o m p o u n d  of k n o w n  s t r u c t u r e  w h i c h ,  w h e n  g i v e n  to an  a n i m a l ,  
w i l l  p r o d u c e  e x a c t l y  the  s a m e  s y m p t o m s .  I k n o w - - h o w  a r e  y o u  g o i n g  to 
t e l l  w h e n  a dog  h a s  s c h i z o p h r e n i a ?  Bu t  t h e r e  a r e  r e f l e x e s  t h a t  y o u  c a n  
m e a s u r e ,  a n d  you  c a n  t e l l .  You  c a n  c e r t a i n l y  t e l l  w h e n  a dog  b e c o m e s  
c a t a t o n i c ,  w h e n  he  s t a n d s  p e r f e c t l y  r i g i d ,  m i m i c k i n g  the  c a t a t o n i c  s t a t e  
i n  the  m a n i c  d e p r e s s i o n .  
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We know the  c a u s i t i v e  a g e n t .  We d o n ' t  know y e t  why  i t  w a s  f o r m e d .  
Bu t  we  wi l l .  I th ink  tha t ,  aga in ,  the f u t u r e  w i l l  r e d u c e  t h e s e  p s y c h i a t r i c  
c a s e s  in  m a n y  i n s t a n c e s  down to a r a t h e r  s i m p l e  c h e m i c a l  q u e s t i o n .  I 
th ink  p s y c h i a t r i s t s  t h e m s e l v e s  a r e  a g r e e d  tha t  in  m o s t  a r e a s  the hope  i s  
in  b i o c h e m i s t r y  and  in  p h y s i o l o g y ,  r a t h e r  than  in  the  l e a t h e r - c o v e r e d  

couch. 

QUESTION:  S i r ,  I have  h e a r d  s i n c e r e  m e n  in  m e d i c i n e  e x p r e s s  
wha t  a p p e a r s  to be the s i n c e r e  v i ew  tha t  a l c o h o l  b e i n g  an  e x c e l l e n t  s o l -  
ven t ,  t h o s e  who t ake  s o m e  e v e r y  day  in  m o d e r a t i o n  have  a g r e a t e r  
c h a n c e  of p r o l o n g i n g  b e c o m i n g  a s t a t i s t i c  fo r  tha t  r e a s o n  t han  t h o s e  who 

do not .  Do you  s u b s c r i b e  to t h a t ?  

DR. HESS:  L e t  m e  get  i t  c l e a r .  You m e a n  tha t  b e c a u s e  they  h a v e  
a l c o h o l  in  the  b lood  and  a l c o h o l  i s  a fa t  s o l v e n t  ? 

S T U D E N T :  Y e s ,  s i r .  

DR. HESS:  T h a t ' s  too good to be t r u e .  Bu t  l e t  m e  give y o u  an 
h o n e s t - t o - g o o d n e s s  a n s w e r .  At the  p r e s e n t  t i m e ,  if you  h a v e  15 /100  
of 1 p e r c e n t  of a l c o h o l  in  y o u r  b lood  you  a r e  c o n s i d e r e d  in  m o s t  S t a t e s  
by law to be i n t o x i c a t e d - - 1 5 / 1 0 0  of 1 p e r c e n t .  In  o r d e r  to h a v e  any  
e f f e c t i v e  v a l u e  as  a s o l v e n t  on the  fa t ,  you  wou ld  have  to i n c r e a s e  tha t  
p e r c e n t a g e  by a t  l e a s t  100. And i t  c a n ' t  be done .  

QUESTION:  D o c t o r ,  wha t  i s  the  b i o c h e m i s t  e x p l a n a t i o n  of a l l e r g y ?  
Wha t  c a u s e s  i t ,  and  what  c a n  be done  in  the f u t u r e  to h e l p  i t  ? 

DR. HESS:  You a r e  s p e a k i n g  to an  e x p e r t .  I have  had  h a y  f e v e r  
e v e r  s i n c e  I w a s  k n e e  h igh .  So, if you  w a n t  to a s k  anybody ,  you  a s k e d  
the r i g h t  one .  A l l e r g y  i s  s u p p o s e d  to be due to an e a r l y  i m m u n i z a t i o n  
a g a i n s t  a s p e c i f i c  p r o t e i n .  In  o t h e r  w o r d s ,  i t  i s  the s a m e  i d e a  a s  
w h e n  the o t h e r  g e n t l e m a n  a s k e d  the  q u e s t i o n  abou t  the v i r u s .  We 
d e v e l o p  i m m u n e  b o d i e s  a g a i n s t  f o r e i g n  s u b s t a n c e s ,  a n d  the a l l e r g e n  i s  
a f o r e i g n  s u b s t a n c e .  S o m e  peop l e  s u c c e s s f u l l y  d e v e l o p  i m m u n e  b o d i e s  
a g a i n s t  t h e m  and  o t h e r s  don ' t .  A p p a r e n t l y  s o m e  don ' t .  I a m  one  of 
t h o s e  who a r e  s e n s i t i v e  to r a g w e e d .  

What  c a n  y o u  do about  i t  ? You c a n  b u i l d  up y o u r  i m m u n i t y  by 
g r a d u a t e d  d o s e s  of the f o r e i g n  p r o t e i n ,  i f  you  know w h a t  i t  i s .  T h a t ' s  
wha t  I do. I do i t  to m y s e l f ,  now abou t  once  a m o n t h  the  y e a r  a r o u n d ,  
and  I h a v e  v e r y  l i t t l e  h a y  f e v e r ,  p r a c t i c a l l y  none .  Bu t  if I s top  I a m  
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s u r e  i t  wi l l  c o m e  back ,  b e c a u s e  t hose  i m m u n e  b o d i e s  don ' t  s tay .  You 
can  say  that ,  d u r i n g  the a t t ack ,  when  the r a g w e e d  p o l l e n  is  f l o a t i n g  
a r o u n d  and I i nha l e  it ,  I l i b e r a t e  h i s t a m i n e  f r o m  the  t i s s u e s . .  Tha t  i s  
the ac t  wh ich  p r o d u c e s  the r e a c t i o n .  T h e r e  a r e  d r u g s ,  a n t i h i s t a m i n i c s ,  
tha t  can  r e d u c e  the p r o d u c t i o n  of h i s t a m i n e  and r e l i e v e  the s y m p t o m s .  
They  a r e  p a l l i a t i v e s ;  not  c u r e s .  We have  not ye t  d e v e l o p e d  any an t i -  
body  that  i s  g e n e r a l  f o r  a l l  a l l e r g i e s .  I doubt  w h e t h e r  we wi l l .  

QUESTION: B e f o r e  I a sk  m y  q u e s t i o n ,  l e t  m e  s ay  tha t  e a r l i e r ,  
w h e n  you c o m p a r e d  s u r g e o n s  to m e c h a n i c s ,  one  of m y  c l a s s m a t e s  s a i d  
he c e r t a i n l y  a g r e e d ,  when  they  r e n d e r e d  the bi l l .  On th is  q u e s t i o n  of 
f l u o r i d e  in  w a t e r ,  why i s  i t  tha t  i t  has  t a k e n  so long  to get  th is  a c r o s s  
to the peop le  enough  so that  c o m m u n i t i e s  cou ld  put i t  in t h e i r  w a t e r  
s y s t e m s  ? T h e r e  a r e  v e r y  few w a t e r  s y s t e m s  that  h a v e  it ,  as  I u n d e r -  
s t and  i t .  I was  in  the  New Y o r k  a r e a  b e f o r e  I c a m e  h e r e  and they  w e r e  
h a v i n g  a b ig  ba t t l e  r o y a l  up t h e r e .  

DR. HESS: The f l u o r i d a t i o n  peop le  los t .  The w a t e r  i s  not  
f l u o r i d a t e d .  

STUDENT:  I l e f t  b e f o r e  the ba t t l e  was  conc luded .  I had  c o m e  f r o m  
the  Ci ty  of Newburgh ,  wh ich  was  one of the f i r s t  to h a v e  it.  I know 
peop le  ha te  to go to the d e n t i s t ,  who is  a n o t h e r  m e c h a n i c  who c h a r g e s  a 
h igh  p r i c e .  If th i s  is  such  a good thing,  why don ' t  peop le  a c c e p t  i t  and 
ge t  a g r e e m e n t  on it  m o r e  r e a d i l y  ? Why i s  t h e r e  s u c h  a b ig  f igh t  on i t  ? 

DR. HESS: Wel l ,  th is  i s  a d e m o c r a c y .  One of the i n a l i e n a b l e  
p r i v i l e g e s  of a d e m o c r a t i c  s o c i e t y  i s  that  e v e r y  m a n  has  a r i g h t  to m a k e  
a d a m n  fool  out of h i m s e l f .  And we have ,  u n f o r t u n a t e l y ,  in the popu la -  
t ion paid  g r o u p s  who m a k e  a b u s i n e s s  of that.  The a n t i f l u o r i d a t i o n i s t s ,  
in  m y  op in ion ,  a r e  in  that  group.  The a n t i v i v i s e c t i o n i s t s  a r e  a l s o  in  
that  c a t e g o r y .  Good peop le  a r e  u s u a l l y  s i l en t ,  u n f o r t u n a t e l y ,  and the  
l e g i s l a t o r s  a r e  i n f l u e n c e d  by the no i s e .  They  a r e  s c a r e d  of t h e s e  
peop le ,  and the good peop le  don ' t  c o m e  out. 

I d o n ' t  know how you a r e  go ing  to bea t  that .  We had  th is  p r o b l e m  
h e r e  in  the D i s t r i c t  in r e g a r d  to ob t a in ing  dogs  fo r  e x p e r i m e n t a l  p u r -  
p o s e s  f r o m  the pound. E a c h  of the t h r e e  m e d i c a l  s c h o o l s  in  the c i t y - -  
Howard ,  G e o r g e  Wash ing ton ,  and G e o r g e t o w n - - s p e n d s  about  $10, 000 
a y e a r ,  r ough ly ,  fo r  dogs  fo r  c l a s s  u s e - - S 3 0 ,  000. The  pound h e r e  
d e s t r o y s  f ive  t i m e s  that  m a n y  dogs each  y e a r .  We c a n ' t  ge t  t hem.  We 
t r i e d  fo r  y e a r s  to change  the law, and a lways  b u c k e d  up a g a i n s t  the 
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a n t i v i v i s e c t i o n i s t s ,  and  the good p e o p l e  n e v e r  s u p p o r t e d  u s ,  in  C o n -  
g r e s s  o r  out  of C o n g r e s s .  T h e y  a r e  v o c a l .  I d o n ' t  know the a n s w e r .  
T h a t ' s  one  of the  a d v a n t a g e s  of l i v ing  in  a d e m o c r a c y .  I m e a n  tha t .  
I w o u l d n ' t  c l a m p  down on t h e s e  peop l e .  I d o n ' t  l ike  t h e m ,  but  I a m  
a f r a i d  s o m e b o d y  m i g h t  wan t  to c l a m p  down on m e  s o m e  t i m e .  

The  i n t r o d u c t i o n  of f l u o r i d a t i o n  i s  t a k i n g  a long  t i m e .  T h e r e  i s  a 
pa id  lobby a g a i n s t  f l u o r i d a t i o n .  I t  l o s t  i n  New Y o r k .  I t  l o s t  in  P o r t l a n d ,  
O r e g o n .  T h e r e  a r e  o t h e r  a r e a s - - W a s h i n g t o n  i s  o n e - - w h e r e  i t  n e v e r  w e n t  
to a vote .  We d o n ' t  h a v e  any  vote  h e r e ,  so  the C o m m i s s i o n e r s  put  i t  in.  
I t  w i l l  c o m e .  I t  m a y  t ake  a l ong  t i m e ,  but  i t  w i l l  ge t  h e r e .  

QUESTION:  D o c t o r ,  I w o n d e r  i f  you  w i l l  d i s c u s s  a r t h r i t i s ,  and  
p e r h a p s  s o m e  of i t s  known c a u s e s ,  and  s o m e  p r o m i s e  f o r  c u r e .  

DR. HESS:  A lot  of w o r k  h a s  b e e n  done  in  the  b i o c h e m i s t r y  of 
a r t h r i t i s .  T h e r e  i s  a p r o t e i n  in  the body  c a l l e d  c o l l a g e n  tha t  i s  p r e s e n t  
in  h igh  c o n c e n t r a t i o n  in  the jo in t  a r e a s ,  in  the  bone .  A r t h r i t i s  i s  a 
c o l l a g e n  d i s e a s e .  What  s e t s  i t  off,  I d o n ' t  know,  and  n e i t h e r  does  a n y -  
one  e l s e .  T h e r e  a r e  s o m e  h o r m o n e s ,  h o w e v e r ,  tha t  a r e  p r o d u c e d  by 
the  c o r t e x  of the a d r e n a l  g l and  tha t  s e e m  to be  in  c o n t r o l  in  the p r o c e s s .  
C o r t i s o n e  i s  the o n e - - o n e  of abou t  40. I t  d o e s  f u n c t i o n  fo r  a w h i l e ,  and  
then ,  fo r  s o m e  r e a s o n ,  the i n d i v i d u a l  l o s e s  h i s  r e a c t i v i t y  t o w a r d  the  
d r u g  and  b e c o m e s  m o r e  s e n s i t i v e  to a n o t h e r .  S y n t h e t i c  d r u g s  a r e  now 
b e i n g  m a d e ,  s o m e  c o n t a i n i n g  f l u o r i n e ,  by  the way ,  tha t  a r e  m u c h  m o r e  
po ten t  t han  the n a t u r a l l y  o c c u r r i n g  c o r t i s o n e .  Th i s  p r o b l e m  i s  a l s o  
ge t t i ng  c l o s e r  to so lu t ion .  I t  i s  not  as  bad  as  i t  w a s .  

QUESTION:  D o c t o r ,  I s u p p o s e  i t  i s  a t r u i s m  to s t a t e  t ha t  the de -  
v e l o p m e n t  of a t o m i c  e n e r g y  h a s  c o m p l e t e l y  r e v o l u t i o n i z e d  the m i l i t a r y  
a r s e n a l .  Wi l l  you  t e l l  m e  wha t  i t s  i m p a c t  p o r t e n d s  to be on the m e d i c a l  
p r o f e s  s i on  ? 

DR. HESS:  I j u s t  b r i e f l y  t o u c h e d  tha~. The u s e  of r a d i o a c t i v e  
i s o t o p e s  p r e c e d e s  the  d e v e l o p m e n t  of the a t o m i c  bomb .  We u s e d  r a d i o -  
a c t i v e  i s o t o p e s - - l e t ' s  s e e ,  the  b o m b  w a s  in  1 9 4 6 - - a t  l e a s t  10 y e a r s  
b e f o r e  the  d e v e l o p m e n t  of the a t o m i c  b o m b ,  so  the i d e a  h a s  no t  b e e n  
s u b s e q u e n t  to the b o m b - - i t  w a s  p r e c e d e n t  to the bomb .  Bu t  w h a t  the 
d e v e l o p m e n t  of the  b o m b  h a s  done  i s  tha t  i t  h a s  m a d e  a v a i l a b l e  u n i v e r -  
s a l l y  t h e s e  i s o t o p e s  tha t  p r e v i o u s l y  w e r e  not  a v a i l a b l e ;  f i r s t ,  b e c a u s e  
we  d i d n ' t  know how to m a k e  a l l  of t h e m ,  and ,  s e c o n d ,  b e c a u s e  t hey  
t hen  c o s t  too m u c h .  So tha t  h a s  b e e n  the i m p a c t .  
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I a m  not  t a l k i n g  now about  f a l lou t .  Tha t  i s  a n o t h e r  m a t t e r .  Wha t  
the  b o m b  h a s  a l l o w e d  us  to h a v e  i s  i s o t o p e s  tha t  b e f o r e  1946 w e r e  not  
a v a i l a b l e ,  so t hey  can  be  s t u d i e d  and  u s e d .  C o b a l t - - r a d i o a c t i v e  i s o t o p -  
ic  c o b a l t - - i s  u s e f u l  in the t r e a t m e n t  of c a n c e r .  So t h a t ' s  one  a s p e c t .  
C o b a l t  i s  u s e d  t h e r a p e u t i c a l l y .  R a d i o a c t i v e  i od ine  i s  u s e d  in  the  t r e a t -  
m e n t  of g o i t e r .  

On the  o t h e r  hand ,  f r o m  the  p u r e l y  r e s e a r c h  s t a n d p o i n t ,  t h e s e  a r e  
e x c e l l e n t  t oo l s  fo r  l e a r n i n g  how th ings  happen .  In  c o n n e c t i o n  wi th  th i s  
q u e s t i o n  on a r t h r i t i s ,  I s a i d  tha t  t h i s  i s  a d i s e a s e  of c o l l a g e n .  One of 
the  t h i n g s  tha t  c o r t i s o n e  does  do i s  e f f e c t  the  s y n t h e s i s  of c o l l a g e n .  
C o l l a g e n  i s  a p r o t e i n .  I t  c o m e s  t hen  f r o m  the b u i l d i n g  s t o n e s  of p r o -  
t e i n s ,  m a t e r i a l s  known as  a m i n o  a c i d s .  We c a n  l a b e l  t h o s e .  Th i s  i s  
go ing  on in m y  own l a b o r a t o r y .  T h o s e  c o m p o u n d s  wi th  c a r b o n  14, 
r a d i o a c t i v e  c a r b o n ,  we g ive  to an  a n i m a l ,  and  we c a n  fo l low wha t  
h a p p e n s .  Is  the c o r t i s o n e  i n c r e a s i n g  i t s  s y n t h e t i c  r e a c h ,  o r  i s  i t  n o t ?  
In  w h a t  a r e a  i s  i t  w o r k i n g ?  As a r e s e a r c h  tool  i t  h a s  so  f a r  b e e n  of the  
g r e a t e s t  u s e .  

H e r e  ( t r e a t m e n t  of c a n c e r )  t hey  a r e  not  do ing  a n y t h i n g  tha t  r a d i u m  
wou ld  not  do b e f o r e ,  but  t h i s  i s  c h e a p e r .  

Is  tha t  a f a i r  a n s w e r  ? 

S T U D E N T :  Y e s ,  s i r .  

QUESTION:  D o c t o r ,  the  p r o d u c t i o n  and  m a r k e t i n g  of v i t a m i n s  l~as 
b e c o m e  qui te  a l a r g e  b u s i n e s s  in  the l a s t  s e v e r a l  y e a r s ,  and  I s u s p e c t  
tha t  i t  i s  s o m e t h i n g  of a f ad  wi th  a lo t  of p e o p l e .  Would  you  c o m m e n t  
on w h e t h e r  o r  not  the  t ak ing  of v i t a m i n s  w i thou t  a m e d i c a l  p r e s c r i p t i o n  
i s  h a r m f u l ,  and  w h e t h e r  o r  not  t h e r e  ought  to be any  c o n t r o l  o v e r  the  
pub l ic  u s e  of v i t a m i n s  ? 

DR. HESS:  In  the f i r s t  p l a c e ,  I a m  not in  f a v o r  of c o n t r o l .  I a m  
one  of t h o s e  who b e l i e v e  in  lo t s  of l a i s s e z - f a i r e .  L e t ' s  put  i t  tha t  way .  
In  the f i r s f  p l a c e ,  i t  i s  awfu l ly  d i f f i cu l t  to get  enough  to do any  h a r m .  
T h e r e  i s  on ly  one of t h e ' 2 0  tha t  I m e n t i o n e d  tha t  i s  p o t e n t i a l l y  d a n g e r o u s ,  
and  tha t  i s  a t  a very ,  v e r y  h igh  l e v e l .  Tha t  i s  v i t a m i n  D. V i t a m i n  D at  
a v e r y  h igh  l e v e l  w i l l  i n t r o d u c e  the d e p o s i t i o n  of fa t  i n  the b lood  v e s s e l s ,  
and  you  get  a r t e r i o s c l e r o t i c  m a n i f e s t a t i o n s  a t  h igh  l e v e l s  of v i t a m i n  D. 
T h a t ' s  the on ly  one .  As fo r  the r e s t  of t h e m ,  t h e y  a r e  e x c r e t e d  in  
e x c e s s ,  so  t hey  d o n ' t  do you  any  h a r m .  
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F r o m  tha t  s t a n d p o i n t  I a m  o p p o s e d  to c o n t r o l .  You don ' t  n e e d  a 
p h y s i c i a n ' s  p r e s c r i p t i o n  b e c a u s e  they  c a n ' t  h u r t  you.  Now, a r e  you 
t ak ing  m o r e  t h a n  you n e e d ?  I i n d i c a t e d  that  I though t  m a n y  peop le  a r e ,  
and I do th ink  so.  If  the  food ha s  b e e n  p r o p e r l y  p r e p a r e d  and  i s  not  
a l l o w e d  to s t a n d  too long  b e f o r e  f a r m e r  and  c o n s u m e r ,  and  the h o u s e -  
wife  p r e p a r e s  i t  p r o p e r l y ,  you  shou ld  not  have  to t ake  any.  T h e r e  i s  
only  one out  of the  20 tha t  i s  r e a l l y  d i f f i cu l t  f o r  the A m e r i c a n  d i e t a r y  
to f u r n i s h .  Tha t  i s ,  oddly  enough,  aga in ,  v i t a m i n  D. 

So I wou ld  th ink  tha t  s t a r t i n g  in  the  w i n t e r  m o n t h s ,  about  now, 
v i t a m i n  D cou ld  be u s e f u l .  The  r e s t  of t h e m ,  if  you ea t  w e l l ,  you d o n ' t  
n e e d .  If you  a r e  go ing  to be l ike ,  w e l l ,  the a v e r a g e  m a l e  and  f e m a l e ,  
who ge t s  up in  the m o r n i n g  and  d r i n k s  a cup of cof fee  and  e a t s  a doughnut ,  
and  f o r  l u n c h  t i m e  has  a c o c a  co l a  and  a p a c k a g e  of c r a c k e r s ,  none  of 
w h i c h  con t a in  any v i t a m i n s ,  you  n e e d  t h e m .  That  type of i n d i v i d u a l  
n e e d s  t h e m .  But  i f  you ea t  b a l a n c e d  m e a l s  you d o n ' t  n e e d  t h e m .  

QUESTION: One of ou r  p r e v i o u s  s p e a k e r s  i n d i c a t e d  that ,  ff the 
p o p u l a t i o n  c o n t i n u e s  to g row as  i t  h a s ,  we wi l l  have  s t a n d i n g  r o o m  only 
in  the w o r l d ,  a l s o  tha t  i t  i s  a fac t  that  the  Ind ian  and  C h i n e s e  w e r e  not  
in  a p o s i t i o n  to p r a c t i c e  the  b i r t h - c o n t r o l  p r o c e d u r e s  tha t  we h a v e  at  the  
p r e s e n t .  Is  t h e r e  any  w o r k  you know of that  h a s  b e e n  done  on a c h e a p  
m e t h o d  of b i r t h  c o n t r o l ?  

DR.  HESS: Wel l ,  t h e r e ' s  a lways  c a s t r a t i o n .  I d o n ' t  know any  cheap  
s u b s t i t u t e  fo r  w a t e r ,  e i t h e r ,  so  f a r  as  that  goes .  I d o n ' t  th ink  you  a r e  
go ing  to s o l v e  tha t  p r o b l e m  by the  p r o d u c t i o n  of any c h e a p  c o n t r a c e p t i v e ,  
b e c a u s e ,  no m a t t e r  how c h e a p  i t  i s ,  y o u ' v e  got  to coax  peop l e  to u s e  it .  
A l l  t h i s  is  b e s i d e  the m o r a l  i s s u e  tha t  i s  i nvo lved .  

So far as becoming overpopulated is concerned, that is always a 
grave danger. I am not one of those happy optimists who think you can 
go on multiplying forever and God will provide. I am not so sure. 
Although there are good attempts at concentrated food inexpensively 
produced. I am thinking of the research that is going on in several 
areas on algae. They grow algae, and the algae produce a protein that 
can be used by man. They can do that in rather concentrated form. 
They dontt need 100, 000 acres to feed 200, 000 people, or whatever the 
ratio might be. 

So that type of thinking is going on. But, at the rate at which we 
are multiplying, this is a serious situation. Another factor that goes 
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a l o n g  wi th  i t ,  and  one  you d i d n ' t  m e n t i o n ,  i s  the  f ac t  tha t  the w a t e r  
supp ly  i s  g e t t i n g  awfu l ly  low. We had  a c o n f e r e n c e  th i s  w e e k  in  
W a s h i n g t o n - - y o u  m a y  have  s e e n  i t  in  the  p a p e r - - o n  t r y i n g  to u s e  s e a  
w a t e r ,  f i nd ing  c h e a p  ways  to u s e  s e a  w a t e r  fo r  the  p r o d u c t i o n  of w a t e r .  
T h a t ' s  s o m e t h i n g  that  w e ' v e  got to th ink  about .  Our  w a t e r  t a b l e i s  
awfu l ly  low. Tha t  t i e s  in  wi th  ou r  food.  Aga in ,  th i s  i s  a top ic  that  i s  
a l i t t l e  bi t  out  of m y  f i e ld  of a c c o m p l i s h m e n t .  

C A P T A I N  STEIGELMAN:  D o c t o r ,  on beha l f  of the  C o m m a n d a n t ,  
the s t u d e n t s ,  and the  facu l ty ,  I want  to thank you fo r  a m o s t  f a s c i n a t i n g  
and  i m p o r t a n t  l e c t u r e .  Thank  you very,  v e r y  m u c h .  

DR. HESS: Thankyou. 

(22 Jan 1958--4, 1 O0)O/en:sgh 
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