
SUBJ ECI' : 1:urthcr in.foi-l:la Lioii from Dr. Weins te in  conce rn ing  proposed  s t u d y  
"Sp1anch:iic Xetsbol ism Dur ing  Clironic S t r e s s  i n  A c t i v e  Duty Pc r sonnc l "  

1, 
of l i v e r  metabol ism i n  stress s i t u a t i r o n s .  
l e a d s  to  l i p o l y s i s  rlicn t o  k e t o s i s  and d e c r e a s e d  ca rbohydra t e  to! : ince.  
. 4 i n c ~ l i o ~ i a t i o n  of  k e t o s i s  u s i n g  n i c o t i n i c  a c i d  ( i . n h i b i t s  l i p o l y  . -  ?, appeared  to 
1essci.r t h e  c a r b o h y d r a t e  i n t o l e r a n c e  b u t  d i d  n o t  s u b s t a n t i a l l y .  c o r .  r i - t  i t .  

C l i n i c a l  I n v e s t i g a t i o n  Center, Oakland , C a l i f o r n i a  h a s  been a c t i v e .  i n  t h e  s t u d y  
They have demonstrates', 8 ' ] a t  s t a r v a t i o n  

During e x e r c i s e  ( m i l e  r u n ) ,  t h e  p a r a m e t e r s  of  carbohydr .  te  u t i l i z a t i o n  are 
i n c r c a s e d  w i t h  enhanced ca rbohydra t e  t o l e r a n c e .  
o c c u r s  s i m i l a r  t o  t h a t  s een  d u r i n g  c a l o r i c  d e p r i v a t i o n .  

Yet d u r i n g  exercise,  a k e t o t i c  s ta te  

The Randle  h y p o t h e s i s  s r a t e s  t h a t  i n c r e a s e d  l e v e l s  o f  f a t t y  a c i d s  and/or  ke tone  
b o d i e s  i n h i b i t  Carbohydra te  u t i l i z a t i o n  by muscle t i s s u e .  

T h i s  h y p o t h e s i s  seem c o n t r a d i c t o r y  when l a b o r a t o r y  s t u d i e s  from C-I -C i n d i c a t e  
t h a t  bo th  i n c r e a s e d  arid dec reased  c a r b o h > . a r a t e  t o l e rz f i ce  e x i s t  d u r i n g  k e t o t i c  s t z t e s .  
Thus p r e l i m i n a r y  s t u d i e s  suggest;  t h a t  t h e  pr imary  d e f e c t  may l i e  i n  l i v e r  metabol ism 
and i t s  a b i l i t y  t o  u t i l i z e  c a r b o h y d r a t e .  T h i s  q u e s t i o n  can  be  answered by o b s e r v i n g  
a r t e r i o - v e n o u s  d i f f e r e n c e s  a c r o s s  t h e  l i v e r .  

The c l i n i c a l  methodology t o  measure such  changes,  t h e  mechanica l  e x p e r t i s e  t o  
p l a c e  t h e  c a t h e t e r  and t h e  v a l u a b l e  a s s i s t a n c e  of  D r ,  Richard  Havel  ( P r o f e s s o r  of 
Yed ic ine ,  U n i v e r s i t y  of C a l i f o r n i a )  2s c o - i n v e s t i g a t o r  are p r e s e n t .  D r .  Havel is a n  
a u t h o r i r y  on Carbohydra te  2nd l i p i d  i n t e r a c t i o n  d u r i n g  f a s t e d  s t a t e s .  
formed the  p rocedure  
c o m p l i c a t i o n s  due  t o  t h e  procedure .  
p r o c e d u r e  i s  performed and w i l l  be r e a d i l y  a v z i l a b l e  f o r  c o n s u l t a t i o n  throughout  t h e  
s t u d y .  

H e  h a s  p e r -  
of h e p a t i c  v e i n  c a t h e t e r i z a t i o n  i n  35 i n d i v i d u a l s  w i t h o u t  

H e  will be p r e s e n t  a t  Oakland when t h e  i n i t i a l  

F i m l l y ,  i t  should  be noted t h a t  an ima l  models w i t h  t h e  e x c e p t i o n  of t h e  r a t  d o  
The r a t  i s  u n s a t i s f a c t o r y  f o r  t h i s  s t u d y  s i n c e  n o t  e x i s t  f o r  t h e  s t u d y  of k e t o s i s .  

t h e i r  m e t a b o l i c  pathway f o r  c a r b o h y d r a t e  i s  d i f f e r e n t  from t h e  human. 
- _ _ .  . 

V e r y  r e s p e c t f u l l y ,  

it- 
/ ? ,,? 

/ R .  L. BERSSTIAT 
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1. 

2. 
t h e i r  p r e v i o u s  work i n  l i v e r  funct iorf  d u r i n g  s t r e c  

D r ,  K c i n s t e i n  w i l l  be i n  Washington on 13-14 January  1971. 

H e  w i l l  be p r e p a r e d  t o  d i s c u s s  h i s  background i n  h e p a t i c  v e i n  c a t h e t e r i z a t i o n  and 
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3 . ' r ; o u l d  he p r e s e n t  a b r i e f i n g  i n  p e r s o n  o r  s u k  I written report? 
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FIIOOM : Code 712 

TO : Codc 7 1  

StiBJEa : 
\ 

S ~ I  O d ~ l a n J  r c q u c s t  f o r  usc of  human v o l u n t c c r s  .on e f f e c t  of stress as 
measured by c e r t a i n  h e p a t i c  f u n c t i o n s  moni tored  via h e p a t i c  vein 
c a t h c  t e r i z a  t i o n  

1. 
w i t h  t h e  p rocedure  b: 
e l i c i t c d  from co- invc  
Oakland) t o  p e r f o i m  9 

s u b j e c t  d u r i n g  and  . 

2. T h e i r  expcr .nce ~1tl-1 t h i s  p a r t i c u l a r  t echn ique  of  l i v e r  c a t h e q e r i z a t i o n  s tems 
from t h e i r  c o n t a c t  and i n s t r u c t i o n  i n  D r .  Havel's l a b o r a t o r y .  

The c s p e r t i s e  of t h e  c o - i n v e s t i g a t o r s  stems from "a thorough familiarization 
In a d d i t i o n ,  "suppor t  has been  ' e  pr imary  i n v e s t i g a t o r " .  

:aCors (Departments of Surge ry  and Radio logy ,  Naval Hospital, 
c a t h e t e r i z a t i o n s  and assume r e s p o n s i b i l i t y  f o r  care of the 

2 1  t h e  study".  (S ta tements  quoted are from ADM Makin ' s  le t ter . )  

3 .  I n  o r d e r  to conpare p e r i p h e r a l  and s p l a n c h i c  s a p l e s  (i.e. l i v e r  metabol i sm) ,  a 
c a t h e t e r  must  be p l a c e d  i n  t h e  h e p a t i c  v e i n .  

4 .  I t a l k e d  w i t h  o the r  surgkons  a t  LXRI and none e s p r e s s e s  a n y  s e r i o u s  concern  w i t h  
the p rocedure  E S  such .  %%ether i t  shou ld  be p e r r ' o r x d  in h e a l t h y  v o l u n t e e r s  depends 
upon ve igh ing  t h e  ' 'm inbz l "  r i s k  and discoxfor: ageinsc p o s s i b l e  b e n e f i t s  (i.e. b i o -  
chemica l  mechanisms which are a l t e r e d  i n  c h r o n i c  s t ress  of f a s t i n g ) .  

5. D r .  W e i n s t e i n  w i l l  be i n  town s m e t i m e  w i t h i n  t h e  n e x t  two weeks. 

Very r e s p e c t f u l l y ,  

R. L. BELVSTINE 

- -  . 

. .  



' e m i s s i o n  is req-csted to use h u m n  voiunreers in a research proposal subnitted 
by Kai.;1 ! ; . o s p i ~ a l ,  Oaklznd .  

3m.m v o l u : ~ z e c r s  ere essential to t h e  project s i n c c  mezabolic responses in aninals 
zre nor s 2 f f i c i e n e l y  s i n i l a r  to t hose  of man to prodace 
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reliabile guidelines, 

reccverisl~ fro: c i l d  

Us e of hc22n valunzeers. 

._ 

. . . . . . .  - . .  . . , . .  
-. .; .. 

. . , I., . ,' . 
. .  

. _ .  . . . .  
. . .  . . .  . .  . . .  

. .  
- ..' . .  



< -  
I 

;I . 

. . . . . . . .  ' 'f' . .' 

! t 
13 

. . . .  . .  . . .  
,.; t .- 

. . . . .  
.. - 

. .  
. . .  . . .  

. .  
. .  . .  

. \ .  

. .  . . ,  


