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We f o l l o w  up our c o n t r i b u t i o n  { I )  about  the ' o n e - i o n '  model 
d e s c r i b i n g  i o n i c  t r a n s p o r t  t h rough  b i o l o g i c a l  membranes. Our 
work i s  now concerned w i t h  the t ime course of  the we l l - known  
s i n g l e - f i l e  movement (2) of  ions  th rough  porous membranes. The 
e s s e n t i a l  assumpt ions  f o r  the s i n g l e - f i l e  model a re :  
i )  the pore i s  looked upon as a sequence o f  n b i n d i n g  

s i t e s ,  separa ted  by energy b a r r i e r s ;  
i i )  the ions  pass ing  the membrane have to jump from one 

b i n d i n g  s i t e  to the o t h e r  ( ' j ump  d i f f u s i o n ' ) ;  
i i i )  each b i n d i n g  s i t e  c o n t a i n s  no more than one i o n ;  
i v )  the pores ( b o t h ,  occup ied  or no t )  do not  i n t e r a c t  w i t h  

each o t h e r .  
Thus,  the t r a n s p o r t  system may be d e s c r i b e d  by a f i n i t e  se t  
o f  d i s c r e t e  v a r i a b l e s  which are assumed to be governed by a 
l i n e a r  master  e q u a t i o n  w i t h  c o n s t a n t  c o e f f i c i e n t s .  

R e s u l t s :  
I f  the i n t e r a c t i o n s  of  the ions be ing in  a pore are taken i n t o  
accoun t ,  the o s c i l l a t o r y  b e h a v i o u r  of  the system w i l l  be de- 
te rm ined  by the ' o n e - i o n '  movement o n l y .  The o s c i l l a t i o n s  
which may e x h i b i t ,  i f  the m i c r o s c o p i c  r e v e r s i b i l i t y  o f  the 
system is  v i o l a t e d ,  w i l l  be always damped. I t  i s  shown, how- 
e v e r ,  the more the ion f l u x  is  d i r e c t e d  by an o u t e r  f o r c e  and 
the more b i n d i n g  s i t e s  t he re  are w i t h i n  a pore ,  the s m a l l e r  
the damping w i l l  become. I t  takes i t s  minimum in the l i m i t  
n § ~. In t h i s  case,  even undamped o s c i l l a t i o n s  m igh t  occu r .  
S tab le  o s c i l l a t i o n s ,  however ,  may e x h i b i t  in  our  c o n t e x t ,  
o n l y  i f  we drop the r e s t r i c t i o n  i v )  and rep lace  i t  by a co- 
o p e r a t i v e  e f f e c t  between the pores .  
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