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A major  t r a n s p o r t  f u n c t i o n  o f  mammalian p rox ima l  t u b u l e s  i s  the 
a b s o r p t i o n  of  b i c a r b o n a t e .  We know today t h a t  HCO~ is  taken up 
i n t o  the c e l l s  t h rough  s e c r e t i o n  of  H + i n t o  the t u b u l a r  lumen 
( m o s t l y  in  e l e c t r o n e u t r a l  exchange f o r  Na + i o n s ) .  H + ions r eac t  
in  the t u b u l a r  lumen w i t h  HCO~ to form C02 and H20. The CO 2 
d i f f u s e s  i n t o  the c e l l s  and combines w i t h  ~be rema in i ng  OH- ions 
to HCO~. These r e a c t i o n s  are c a t a l y z e d  by c a r b o n i c  anhydrase 
(CAH). The mechanism o f  HCO~ e x i t  across the p e r i t u b u l a r  c e l l  
membrane, however,  i s  no t  ye t  e s t a b l i s h e d .  P rev ious  e l e c t r o p h y -  
s i o l o g i c a l  expe r imen ts  ( I )  had s u g g e s t e d _ t h a t  the p e r i t u b u l a r  
c e l l  membrane i s  h i g h l y  permeable to HCO 3 b u f f e r ,  which was 
i n f e r r e d  from a s t r o n g  dependence o f  the p e s  c e l l  mem- 
brane p o t e n t i a l  (Pd) on the p e r i t u b u l a r  HCO 3 c o n c e n t r a t i o n .  
S ince p a r t i a l  HCO~ s u b s t i t u t i o n s  are n e c e s s a r i l y  a s s o c i a t e d  
w i t h  changes in  CO 2 and /o r  pH, we have now s t u d i e d  the r e l a t i o n s  
between i n d i v i d u a l  b u f f e r  components and Pd s y s t e m a t i c a l l y  and 
have f u r t h e r  i n v e s t i g a t e d  the na tu re  o f  the i n h i b i t o r y  e f f e c t  
o f  CAH i n h i b i t o r s  on the b i c a r b o n a t e  dependence o f  the Pd. The 
c e l l  membrane p o t e n t i a l  was measured in  p rox ima l  t u b u l a r  c e l l s  
of  r a t  k idney  in  v i v o  and the e f f e c t  o f  r a p i d  changes of  the 
p e r i t u b u l a r  f l u i d  c o m p o s i t i o n  on the Pd was recorded d u r i n g  pe r -  
f u s i o n  o f  the p e r i t u b u l a r  b lood c a p i l l a r i e s  w i t h  d i f f e r e n t  a r t i -  
f i c i a l  s o l u t i o n s .  At c o n s t a n t  pH the i n s t a n t a n e o u s  ( ~ I s )  Pd r e s -  
ponse was 22 .2+3 .4  mV (n=4) per t e n f o l d  change in  HCO~ concen-  
t r a t i o n ;  at c o n s t a n t  HCO~ the Pd response was 5 .4 •  mV (n=5) 
per pH u n i t .  In a d d i t i o n  a s i m i l a r  pH dependence was observed 
in  HCO~ and CO 2 f r e e  p e r f u s a t e s .  These o b s e r v a t i o n s  suppo r t  
the p r e v i o u s l y  reached i n t e r p r e t a t i o n  t h a t  OH- (o r  H + in  oppo- 
s i t e  d i r e c t i o n )  is  the permeat ing  ion  s p e c i e s .  The g r e a t e r  Pd 
change in  HCO~ s o l u t i o n s  i s  most l i k e l y  due to the c o n t i n u i n g  
supp l y  o f  OH- ions from HCO~ in  the u n s t i r r e d  l a y e r  at the mem- 
brane s u r f a c e  which is  c a t a l y z e d  by the membrane bound CAH ( 2 ] .  
In agreement w i t h  t h i s  v iew the Pd response d e c l i n e s  a f t e r  i n -  
h i b i t i o n  o f  the CAH w i t h  a c e t a z o l a m i d e .  The l a t t e r  appears to 
be a s p e c i f i c  CAH e f f e c t .  Secondary e f f e c t s  r e s u l t i n g  from a 
concom i tan t  r i s e  o f  the c e l l  Pd or o f  the c y t o p l a s m i c  pH can be 
exc l uded .  Th is  c o n c l u s i o n  is  a l so  suppor ted  by the i n h i b i t i o n  
k i n e t i c s  o f  a c e t a z o l a m i d e .  
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