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In many cases the ion t r a n s p o r t  t h rough  b i o l o g i c a l  membranes 
takes p lace v ia  p o r e - l i k e  p r o t e i n  c h a n n e l s .  The e l emen ta ry  p ro -  
cess o f  t h i s  t r a n s p o r t  can be d e s c r i b e d  as the mot ion o f  the 
ion  in  a q u a s i - p e r i o d i c  m u l t i  we l l  p o t e n t i a l .  
In t h i s  s tudy  m o l e c u l a r  dynamics s i m u l a t i o n s  o f  the ion t r a n s -  
p o r t  in  a model pore were per formed to t e s t  the v a l i d i t y  of  the 
e lemen ta ry  r e a c t i o n  r a t e  t h e o r y  f o r  t h i s  p rocess .  We have cho- 
sen a hexagonal  h e l i x  w i t h  p e r i o d i c a l  boundary c o n d i t i o n s  as a 
model pore.  In t h i s  model the p o t e n t i a l  energy f o r  the ion as 
a f u n c t i o n  o f  the m i g r a t i o n  c o o r d i n a t e  r e s u l t s  from Coulomb- 
i n t e r a c t i o n s  between the ion and p o l a r  groups l oca ted  at the 
su r f ace  o f  the h e l i x .  The p o l a r  groups were rep resen ted  by os-  
c i l l a t i n g  d i p o l e s  coup led  by d i p o l e - d i p o l e  i n t e r a c t i o n .  T h i r t y  
d i p o l e s  were used per u n i t  c e l l .  The c l a s s i c a l  e q u a t i o n s  o f  mo- 
t i o n  f o r  the ion and the d i p o l e s  were so lved  s i m u l t a n o u s l y  w i t h  
the a id  o f  a numer ica l  i n t e g r a t i o n  p rocedu re .  In t h i s  c a l c u l a -  
t i o n  i t  was p o s s i b l e  to t h e r m a l i z e  the system o f  d i p o l e s , s o  
t h a t  the ion d i f f u s i o n  cou ld  be s t u d i e d  as a f u n c t i o n  o f  tem- 
p e r a t u r e .  
I t  cou ld  be demons t ra ted ,  t h a t  the d i f f u s i o n  r a t e  f o r  the ion 
i s  s e n s i t i v e l y  dependent  on the e q u i l i b r i u m  o r i e n t a t i o n  of  the 
d i p o l e s .  For p a r a l l e l  o r i e n t a t i o n  the ion  can m ig ra te  n e a r l y  
f r e e  a long the h e l i x  ax i s  w h i l e  i f  the d i p o l e  o r i e n t a t i o n  a l t e r -  
nates a long the h e l i x  cha in  the ion m ig ra tes  a c c o r d i n g  to a 
jump mechanism and the tempera tu re  dependence of  the ion d i f f u ~  
s ion  c o e f f i c i e n t  can be d e s c r i b e d  by an A r r h e n i u s  l i k e  b e h a v i -  
ou r .  In t h i s  l a t t e r  case,  the a c t i v a t i o n  energy r o u g h l y  agrees 
w i t h  the s t a t i c  energy b a r r i e r  between the p o t e n t i a l  w e l l s ,  but  
the p r e e x p o n e n t i a l  f a c t o r  does not  depend on the t e m p e r a t u r e .  
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