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In a g e n e r a l i z e d  model o f  a membrane e lement  w i t h  the g e n e r a t o r  
process in r e c e p t o r  p o t e n t i a l s  the s p e c i a l  ba lance o f  i n f l u x  - 
e f l u x  r a t i o s  o f  the d i f f e r e n t  ion spec ies  is  taken i n t o  account  
Fur thermore  a d i r e c t  c o n t r i b u t i o n  o f  e l e c t r o g e n i c  t r a n s p o r t  to 
the net  membrane c u r r e n t  is  cons ide red  in  r e l a t i o n  to the im- 
pac t  of  compar tments ,  ( e x t r a / i n t r a c e l l u l a r  s p a c e s ) i n  the dyna- 
mics o f  s t i m u l u s - r e s p o n s e  k i n e t i c s .  
The dynamic membrane model g ives  the o v e r a l l  s t i m u l u s  response 
c h a r a c t e r i s t i c s  o f  r a t e  s e n s i t i v e  r e c e p t o r s  i f  the f o l l o w i n g  
assumpt ions  are f u l f i l l e d :  
(1 P e r m e a b i l i t y  f o r  sodium a n d / o r c a l c i u m / p o t a s s i u m  is  a f u n c -  

t i o n  o f  s t i m u l u s  i n t e n s i t y .  
(2 The sodium i n f l u x  ( c a l c i u m )  r e q u i r e d  to d e p o l a r i z e  a gene- 

r a t o r  p o t e n t i a l  causes an a p p r e c i a b l e  accumu la t i on  o f  the 
ion spec ies  w i t h i n  the i n t r a c e l l u l a r  compartment which is  
dependent  on the i n f l u x / e f f l u x  ba lance .  

(3 A c t i v i t y  changes w i t h i n  the compartments i n f l u e n c e  d i f f u s .  
p o t e n t i a l s  a c c o r d i n g  the GOLDMAN-pr inc ip le .  

(4 C o n c e n t r a t i o n  -changes w i t h  (3) g ive  r i s e  to e l e c t r o g e n i c  
ion t r a n s p o r t .  

(5 The processes (3) & (4) r u l e  and c o n t r o l  the phenomena of  
a d a p t a t i o n , r a t e  s e n s i t i v i t y , r e s e t t i n g , f l i m m e r  f u s i o n  e t c .  
The t ime c o n s t a n t s  o f  these are a f u n c t i o n  o f  i n t r a -  and 
e x t r a c e l l u l a r  compartment s i z e s ,  a c t i v e  and pass i ve  t r a n s -  
p o r t  c o e f f i c i e n t s .  


