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Dear Shields:  

Attached i s  a paper,  "Blood Lip ids  and Human Atherosc le ros is :  _.-..___- -. .-... 11. *,- 

I n f  h e n c e  of Heparin upon Lipopro te in  M e t a b o l l s m ~ ' % h % ~ h  we f e e l  you should 
know about  as it rep resen t s  t h e  f i r s t  real  informat ion  we have on the  
phys io logica l  con t ro l  of general  d e f e c t s  i n  f a t  metabolism. 

JJ.! 
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Heparin i s  extremely e f f e c t i v e  i n  r e s t o r i n g  serum l i p o p r o t e i n s  t o  apparent 
normal balance.  In  the  a t t ached  paper  it i s  poin ted  out i n  a d d i t i o n  t h a t  
t h e r e  are s t r i k i n g  and d r a m t i c  e f f e c t s  r e l a t i n g  t o  angina l  symptoms f o r  
l o n g  pe r iods  of t i m e  with doses as small as 15 t o  20 m g  IV. 
of hepar in  a l so  have a p a r a l l e l  effect  on t h e  l i p o p r o t e i n s  b u t  it i s  no t  
known how t h e  angina l  r e l i e f  effect  opera tes .  

fliese q u a n t i t i e s  

W e  are a l s o  s tudying  t h e  e f f e c t s  of r a d i a t i o n ,  and fo l lowing  acute  r a d i a t i o n  
i n  t h e  r a b b i t  we believe tht we can d e s c r i b e  1 2  t'o 90 hour p o s t  i r r a d i a t i o n  
dea th  as some s o r t  of metabolic c r i s i s  based  upon t h e  p a t t e r n  of l i popro te in  
response. 
p r o t e i n s  of  t h e  Sf 70-90 category. 
have i n d i c a t e d  t o  be prognost ic  o f  lethal levels  of  r a d i a t i o n s ,  and we 
believe the animals t h u s  a f f ec t ed  may be s u f f e r i n g  from an acu te  physiologi- 
c a l  l a c k  of hepar in ;  
spectrum o f  serum t o  a normal p a t t e r n .  W e  now have t h r e e  r a b b i t s  i r r a d i a t e d  
wi th  800 r t h a t  have developed l a r g e  concentration-s 0.f t h e  Sf 70-90 mole- 
cu le s ,  t h a t  have survived af ter  be ing  t r e a t e d  w i t h  s u f f i c i e n t  heparin 
( 1  m d k i l o )  t o  r e s t o r e  the  blood serum l i p i d s  t o  normal p a t t e r n s .  Since we 
have seen such su rv iva l  i n  only one r a b b i t  of f o r t y  of t h i s  t y p e  developing 
serum opalescence after i r r a d i a t i o n ,  we  b e l i e v e  t h i s  e f f e c t  i s  s i g n i f i c a n t .  
The c u r r e n t  s t a t i s t i c a l  eva lua t ion  i s  somewhat less  t h a n  f ive  percent  l e v e l  
of  chance. W e  have cu r ren t  d i f f i c u l t i e s  due t o  t h e  f a c t  our source of 
r a b b i t s  has  been changed, and our  t i t r a t i o n s  of mean l e t h a l  dose have thrown 
u s  o f f  so t h a t  we will be severa l  weeks i n  completing t h i s  study. However, 
I t h i n k  you should be aware o f  it, and we a re  bending eve ry  e f f o r t  t o  ge t  
ou t  d e f i n i t i v e  information. From t h e  plasma l i p o p r o t e i n  changes we est imate  
t h a t  t h e  derangement of l i p i d  metabolism from i r r a d i a t i o n  l a s t s  about 72  
hours,  and it i s  our f e e l i n g  t h a t  t h i s  phase may be produced b y  a def ic iency  
of a hepar in- l ike  substance. 

Preceding t h e s e  dea ths  t h e r e  i s  a serum opalescence due t o  l ipo-  
These, i n  s e v e r e l y  i r r a d i a t e d  a n i m a l s ,  

at least  hepar in  a g a i n  r e s t o r e s  t h e  l i p o p r o t e i n  
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The a c t i v e  form of hepar in  i n  l i p i d  metabolism i s  no t  f r e e  hepar in ,  and 
hence may have t o  be  d i f f e r e n t i a t e d  f r o m  our th ink ing  of hepar in  as an 
agent f o r  prevent ing  blood coagulat ion.  The a c t i v e  form o f  heparin which 
i n i t i a t e s  changes i n  f a t  metabolism appears  t o  be a g lobul in  complex which 
can be i s o l a t e d  from t h e  serum of  heparinized r a b b i t s  and man. 

The a t t ached  paper has j u s t  been sent t o  CIRCULATION. 
made as y e t  of  t h e  heparin e f f e c t  i n  t h e  pos t  i r r a d i a t i o n  state.  

No r e p o r t s  have been 

Sincere11  yours, 

mJ/mic 
Enc 1 o sure 

013156 


