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THE EFFECT OF AUTOCLAVED AND UNAUTOCLAVED SOLUTIONS OF DEXTROSE 
ON HEPARIN ANTICOAGULANT ACTIVITY 

W .  Anderson, J . E .  H a r t h i l l  and G .  Hawthorn, Department of Pha rmaceu t i c s ,  
U n i v e r s i t y  of S t r a t h c l y d e ,  Glasgow. 

Changes i n  t h e  a n t i c o a g u l a n t  a c t i v i t y  of h e p a r i n  measured i n  t h e  f i r s t  few hour s  
a f t e r  adding i t  t o  d e x t r o s e  s o l u t i o n s  have been r e p o r t e d  ( J a c o b s  & o t h e r s ,  1973; 
Okuno 6, Nelson,  1975; Anderson & o t h e r s ,  1 9 7 7 ) ,  b u t  d i f f e r e n c e s  i n  t h e  observed 
t y p e s  of changes have remained unexp la ined .  One f a c t o r  which h a s  n o t  r e c e i v e d  
a t t e n t i o n  i s  t h e  d e x t r o s e  s o l u t i o n ;  p r o p r i e t a r y  s t e r i l e  d e x t r o s e  s o l u t i o n s  have 
always been  used,  b u t  d e x t r o s e  undergoes decomposi t ion on a u t o c l a v i n g  (Tay lo r  & 
o t h e r s ,  1971) and d e x t r o s e  s o l u t i o n s  so s t e r i l i s e d  a r e  l i k e l y  t o  v a r y  i n  c o n t e n t  
of  decomposi t ion p r o d u c t s .  T h i s  v a r i a b l e  i s  now t aken  up. Beef l u n g  h e p a r i n ,  
1, (Upjohn 158 u.mg-l)and p i g  mucous h e p a r i n ,  2 ,  (Leo, 155  u.mg-l)  were d i s s o l v e d  
(30  u.rnl-l)  i n  e i t h e r  a u t o c l a v e d  (115'/30 min) o r  unau toc laved  5% w/v d e x t r o s e  
s o l u t i o n  which had been f r e s h l y  made as f o r  i n f u s i o n .  Hepa r in  i n  t h e s e  d e x t r o s e  
s o l u t i o n s  was ma in ta ined  a t  370 and t e s t e d  f o r  a n t i c o a g u l a n t  a c t i v i t y  (Yin 6, 
o t h e r s  1973)  h o u r l y  f o r  5h and a t  24h. 
c o a g u l a n t  a c t i v i t y  r o s e  ( i n  3 t e s t s  on 2 h e p a r i n s  29 r a i s e d  a c t i v i t i e s  occur red  
i n  30 h o u r l y  d e t e r m i n a t i o n s )  t h e n  r e t u r n e d  t o  t h e  o r i g i n a l  v a l u e ;  
c l a v e d  d e x t r o s e  s o l u t i o n  lowered a c t i v i t y  (27 /30 )  preceded r e s t o r a t i o n .  
P e r c e n t a g e  change a t  e a c h  h o u r ,  mean change f o r  t h e  f i v e  h o u r l y  d e t e r m i n a t i o n s  
and hence t h e  t o t a l  mean d i f f e r e n c e  were c a l c u l a t e d .  95% c o n f i d e n c e  i n t e r v a l s  
f o r  t h e  medians of t h e  t o t a l  d i f f e r e n c e s  between a u t o c l a v e d  and unau toc laved  
were c a l c u l a t e d  u s i n g  t h e  Wilcoxon s t a t i s t i c .  
( p  ( 0 . 0 1 ;  Wilcoxon t e s t ) .  C l e a r l y ,  t h e  a c t i v i t y  of h e p a r i n  i n  a u t o c l a v e d  
d e x t r o s e  s o l u t i o n  r i ses  and i n  t h e  unau toc laved  i t  f a l l s ,  r e t u r n i n g  i n  b o t h  t o  
around 100% i n  5 - 24h. 

Tab le  1. Heparin a c t i v i t y  change i n  d e x t r o s e  s o l u t i o n s  

I n  a u t o c l a v e d  d e x t r o s e  s o l u t i o n  a n t i -  

i n  unauto- 

The medians were n o t  e q u a l  

Mean change,  % T o t a l  mean 95% c o n f i d e n c e  
Au t o c l a v e d  Unautoclaved d i f f e r e n c e ,  i n t e r v a l  f o r  

x d i f f e r e n c e  of 
medians 

Hepar in  1 + 9 . 3  -10.9 20.2 1 5  - 25 
Hepar in  2 +8 .O - 5 .7  1 3 . 7  9 - 18 

The p r e s e n c e  of d e x t r o s e  ( o r  some unknown i m p u r i t y )  i n  t h e  unau toc laved  s o l u t i o n  
which c o n t a i n s  no d e x t r o s e  decomposi t ion p r o d u c t s  c a u s e s  a f a l l  i n  h e p a r i n  
a c t i v i t y  w h i l s t  a u t o c l a v e d  d e x t r o s e  which c o n t a i n s  5 -hydroxymethy l fu r fu ra l  and 
s u g a r  a c i d s  changes t h a t  f a l l  t o  a r i s e .  Hence, d e x t r o s e  and i t s  a u t o c l a v i n g  
decomposi t ion p r o d u c t s  i n t e r f e r e ,  b u t  w i t h  a p p a r e n t l y  o p p o s i t e  e f f e c t s ,  i n  t h e  
f a c t o r  Xa a n t i c o a g u l a n t  a s s a y  u s e d ;  whether  by i n t e r a c t i o n  w i t h  h e p a r i n ,  
c l o t t i n g  components o r  mechanism i s  unknown. However, t e m p o r a r i l y  i n c r e a s e d  
a c t i v i t y  i n  t h e  a c i d i c  a u t o c l a v e d  s o l u t i o n  d i s c o u n t s  a c i d i c  h y d r o l y s i s  of 
h e p a r i n  (which would be  i r r e v e r s i b l e  i n  any c a s e )  and Anderson 6, o t h e r s  (1977) 
found an unchanged metachromatic  a s s a y  d u r i n g  t h e  p e r i o d  of a n t i c o a g u l a n t  a c t i v i t y  
change .  
e a r l i e r  a u t h o r s  have n o t  c o n s i d e r e d  i s  a v a r i a b l e  and cou ld  have c o n t r i b u t e d  t o  
t h e  a p p a r e n t  c o n f l i c t  i n  t h e  l i t e r a t u r e .  
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