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INTERACTION BETNEEN POLYSACCHARIDES AND OTHER SUBSTANCES. 
EQUILIBRIUM CONDITIONS. 
T.C. Lau ren t  (Uppsala, Sweden) 

The non-cova len t  i n t e r a c t i o n  between po lysacchar ides ,  such as t h e  g l y -  
cosaminoglycans i n  t h e  c o n n e c t i v e  t i s s u e s ,  and o t h e r  macromolecules can 
f o r  convenience be d i scussed  i n  terms o f  ( a )  s p e c i f i c  b i n d i n g  between 
two macrornolPcu1es; ( b )  n o n - s p e c i f i c  charge i n t e r a c t i o n s  and ( c )  s t e r i c  
e x c l u s i o n  (1  ) .  
a r e  o f t e n  d i f f i c u l t  t o  separa te  f rom each o t h e r .  

S p e c i f i c  b i n d i n q  can be d e f i n e d  as t h e  b i n d i n g  between two s t r u c t u r e s  
which recogn ize  each o t h e r  i n  t h e  same way as an enzyme recogn izes  i t s  
s u b s t r a t e  o r  an a n t i b o d y  i t s  a n t i g e n .  There may be seve ra l  f o r c e s  wh ich  
cause t h e  b i n d i n g  e.g. e l e c t r o s t a t i c ,  hydrophob ic  o r  hydrogen bonds e t c .  
T h i s  t y p e  o f  i n t e r a c t i o n  i s  t h u s  c h a r a c t e r i z e d  by  s p e c i f i c i t y  r a t h e r  t h a n  
t h e  mode o f  b i n d i n g .  
s p e c i f i c  i n t e r a c t i o n s i n  wh ich  connec t i ve  t i s s u e  po lysacchar ides  a r e  i n -  
v o l v e d  have r e c e n t l y  ga ined  a t t e n t i o n .  

The b i n d i n g  between hya lu rona te ,  t h e  g l o b u l a r  p a r t  o f  t h e  c a r t i l a g e  
p r o t e o g l y c a n  and t h e  s p e c i f i c  l i n k - p r o t e i n  has a l l  t h e  c h a r a c t e r i s t i c s  
o f  a s p e c i f i c  b i n d i n g  ( 2 , 3 ) .  
hya lu rona te .  Other  p o l y e l e c t r o l y t e s  do n o t  seem t o  compete f o r  t h e  
b i n d i n g  s i t e  on t h e  p r o t e i n .  
b u t  can be s p l i t  by a p r o t e i n - d e n a t u r i n g  agent ,  guan id ine  h y d r o c h l o r i d e .  

I n v e s t i g a t i o n s  d u r i n g  r e c e n t  y e a r s  have shown t h a t  most c o n n e c t i v e  t i s s u e  
po lysacchar ides  a r e  heterogeneous due t o  chemica l  m o d i f i c a t i o n s  o f  t h e  
o r i g i n a l  p o l y m e r i z a t i o n  p r o d u c t .  Hepar in  c o n t a i n s  f o r  example a l a r g e  
number o f  d i f f e r e n t  d i s a c c h a r i d e  s t r u c t u r e s  w i t h o u t  any apparent  r e g u l a -  
r i t y  i n  t h e i r  sequence. 
a n t i t h r o m b i n  (4 ) .  
i f  s i x  d i s a c c h a r i a e s  fo rm a c o r r e c t  sequence. 
t h e r e f o r e  be r e l a t e d  t o  t h e  p r o b a b i l i t y  t h a t  t h i s  sequence i s  p r e s e n t  in 
t h e  mo lecu le .  
m e r i z a t i o n  wh ich  e x p l a i n s  t h e  m o l e c u l a r  w e i g h t  dependence o f  t h e  a n t i -  
coagu lan t  a c t i v i t y  o f  h e p a r i n  ( 5 ) .  

Charge i n t e r a c t i o n .  
p o s i t i v e l y  charged macromolecules, m o s t l y  p r o t e i n s .  
o f t e n  n o n - s p e c i f i c .  
and i s  a f u n c t i o n  o f  a number o f  v a r i a b l e s  such as t h e  charge d e n s i t i e s  on 
t h e  molecu les ,  t h e  n a t u r e  o f  t h e  charged groups e t c  ( 6 ) .  The e l e c t r o s t a -  
t i c  i n t e r a c t i o n  has been s t u d i e d  by numerous techn iques  and u t i l i z e d  f o r  
v a r i o u s  p r a c t i c a l  purposes. I t  has been demonstrated t h a t  i t  can induce 
c o n f o r m a t i o n a l  changes i n  p r o t e i n s  ( 7 ) .  The e l e c t r o s t a t i c  i n t e r a c t i o n s  
wh ich  a r e  of  p h y s i o l o g i c a l  i n t e r e s t  are, however, t hose  which a r e  formed i n  
s o l u t i o n  a t  p h y s i o l o g i c a l  pH and i o n i c  compos i t i on .  On ly  a few systems 
s t u d i e d  have been b i o l o g i c a l l y  r e l e v a n t  such as t h e  i n t e r a c t i o n s  between 
c o n n e c t i v e  t i s s u e  po lysacchar ides  and c o l l a g e n  (8 )  and 1 i p o p r o t e i n s  ( 9 )  
r e s p e c t i v e l y  . 

The c o n t r i b u t i o n s  o f  t h e  d i f f e r e n t  t ypes  o f  i n t e r a c t i o n  
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S t e r i c  e x c l u s i o n .  
p o s i t i o n  a t  t h e  same t i m e  and t h e y  t h e r e f o r e  m u t u a l l y  exc lude  each 
o t h e r  f rom t h e  domains t h a t  t h e y  occupy. Asymmetric mo lecu les  such as 
l i n e a r  po l ysacchar ides  e x e r t  a l a r g e r  e x c l u s i o n  e f f e c t  on o t h e r  macro- 
mo lecu les  t h a n  compact mo lecu les  do. E x c l u s i o n  i s  an e n t r o p i c  i n t e r a c t i o n ,  
i . e .  i t  does n o t  d i r e c t l y  produce any hea t  e f f e c t  between i n t e r a c t i n g  
components. E x c l u s i o n  o f  a compound i n  s o l u t i o n  can be r e g i s t e r e d  as an 
i n c r e a s e  i n  i t s  a c t i v i t y  c o e f f i c i e n t  ( 1 0 , l l ) .  

S t e r i c  e x c l u s i o n  has been demonstrated by many d i f f e r e n t  methods and t h e  
magnitude o f  t h e  e f f e c t  o f  c o n n e c t i v e  t i s s u e  po lysacchar ides  on plasma 
p r o t e i n s  i s  now w e l l  e s t a b l i s h e d .  I n  v i t r o  r e s u l t s  have r e c e n t l y  been 
con f i rmed  by  i n  v i v o  s t u d i e s  on t h e  e x c l u s i o n  f rom c o n n e c t i v e  t i s s u e  
compartments ( 1 2 ) .  The s t e r i c  i n t e r a c t i o n  can i n f l u e n c e  such p r o p e r t i e s  
as t h e  s o l u b i l i t y  and con fo rma t ion  o f  macromolecules and e q u i l i b r i a  i n  
chemica l  r e a c t i o n s .  

Va r ious  aspec ts  o f  t h e  p h y s i o l o g y  o f  connec t i ve  t i s s u e  w i l l  be d i scussed  
on t h e  b a s i s  o f  t h e  p h y s i c a l  chemica l  p r o p e r t i e s  o f  t h e  p ro teog lycans  and 
t h e i r  i n t e r a c t i o n s  w i t h  o t h e r  macromolecules ( 1 3 ) .  
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