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3 , 3 ' - d i e t h y l t h i a d i c a r b o c y a n i n e  i o d i d e ,  a p o s i t i v e l y  charged 
cyanine dye is  tes ted  as a f l u o r e s c e n t  i n d i c a t o r  of membrane 
p o t e n t i a l  changes in renal brush border membrane v e s i c l e s .  
Changes in f l uo rescence  observed a f t e r  a d d i t i o n  of va r ious  
L-amino ac ids are in agreement wi th  r e s u l t s  obta ined by mi- 
c r o e l e c t r o d e  measurements in i n t a c t  k idneys i n d i c a t i n g  a Na +- 
coupled e l e c t r o g e n i c  t r a n s p o r t  of these s u b s t r a t e s .  Since these 
r e s u l t s  proved the dye to be a q u a l i t a t i v e  moni tor  of membrane 
p o t e n t i a l ,  the r e l a t i o n s h i p  between membrane p o t e n t i a l  and 
f l uo rescence  is i n v e s t i g a t e d .  
14embrane p o t e n t i a l  is va r ied  by impos i t i on  of var ious  K + concen- 
t r a t i o n  d i f f e r e n c e s  across the brush border membrane in the 
prescence of va l i nomyc in .  A sudden increase in e x t r a v e s i c u l a r  
K + concen t ra t i on  ( (K+)o)  causes a rap id  increase in f l u o r e s -  
cence (~ex = 622 nm, hem = 669 nm) w i th  a maximum a f t e r  a few 
seconds. During t h i s  t ime the i n t r a v e s i c u l a r  K + concen t ra t i on  
( ( K + ) i )  is  t r ea ted  to be cons tan t .  
With v e s i c l e s  e q u i l i b r a t e d  wi th 0.5 mmol/l K2SO 4 and 74.5 mmol/l 
Na2SO 4 the maximum changes in f l uo rescence  a f t e r  a sudden in -  
crease in (K+]n are p r o p o r t i o n a l  to I g (K+]o f o r  (K+)o > 3 mmol / l .  
For sma l le r  (K~lo d e v i a t i o n s  from l i n e a r i t y  are observed. When- 
ever the v e s i c l e s  are preloaded wi th  h igher  K + c o n c e n t r a t i o n s  
f l uo rescence  change is s t i l l  p r o p o r t i o n a l  to I g [K+]o but the 
slope is a f f e c t e d  by (K+] i  . Thus f o r  the same r a t i o  (K+ )o / [K+ ) i  
the f l uo rescence  s igna l  increases wi th  i n c r e a s i n g [ K + ) i  . This 
is not expected when a l i n e a r  r e l a t i o n s h i p  between f l u o r e s c e n -  
ce and membrane p o t e n t i a l  c a l c u l a t e d  from the Nernst  equat ion 
is assumed. 
When v e s i c l e s  preloaded wi th  var ious  [K+)i  are exposed to the 
same e x t r a v e s i c u l a r  K + c o n c e n t r a t i o n ,  a decrease in f l u o r e s c e n -  
ce answer should occur wi th  i nc reas ing  (K+ ) i ,  s ince the r a t i o  
(K+ )o / (K+ ] i  decreases.  Exper imenta l  r e s u l t s  show a decrease 
which i s ,  however, not p r o p o r t i o n a l  to Ig (K+)i  as would be 
the membrane p o t e n t i a l  p red i c ted  by the Nernst equa t ion .  The 
c u r v i l i n e a r  r e l a t i o n s h i p  under t h i s  c o n d i t i o n  as wel l  as the 
d e v i a t i o n s  f o r  small (K+]e mentioned above could be due to a 
no t i ceab le  p e r m e a b i l i t y  of the membrane fo r  Na +. In t h i s  case 
membrane p o t e n t i a l s  c a l c u l a t e d  from the Nernst equat ion would 
be ove res t ima ted .  U n f o r t u n a t e l y  the actual  membrane p o t e n t i a l  
can not be c a l c u l a t e d  s ince the p e r m e a b i l i t i e s  f o r  K + and Na + 
are not known. Thus at the moment i t  is not poss ib le  to des- 
c r i be  p r o p e r l y  the r e l a t i o n s h i p  between f luo rescence  and mem- 
brane p o t e n t i a l  in brush border membrane v e s i c l e s .  


