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A new method has been developed fo r  s tudy ing  f a s t  pho tovo l tages  
(FPV) produced by bovine v i sua l  pigment rhodopsin in a l aye r  
of rod outer  segment membrane fragments t ha t  is a t tached to 
c e l l u l o s e  aceta te  or n i t r a t e  f i l t e r s .  The f i l t e r  is  f i x e d  i n to  
an e l e c t r o l y t e  chamber wi th two low impedance e l e c t r o d e s .  In 
t h i s  ce l l  arrangement the aqueous medium has access to both 
s ides of the l aye r  and can e a s i l y  be changed to any c o n d i t i o n .  
In normal Ringer s o l u t i o n  both the R I and R 2 component are pre-  
sent .  The s igna l  shows a c lose s i m i l a r i t y  to t ha t  obta ined from 
rhodopsin in the i n t a c t  recep to r  s t r u c t u r e . T h e  s igna l  waveform 
is given by a s u p e r p o s i t i o n  of an " a c t i v e "  membrane charge d i s -  
placement and a " p a s s i v e " ,  s imul taneous d i scha rg ing  process.  
In the low temperature range the pass ive time cons tan t  is much 
sma l le r  than the ac t i ve  one. In t h i s  case the R 2 ampl i tude is 
markedly reduced and the ac t i ve  process determines the s igna l  
decay (s.  Poster  Hochst ra te  et  a l . ) .  The temperature dependence 
of the R2-genera t ing  process could be measured in the range be- 
tween 10 and 60 ~ In t h i s  reg ion the Ar rhen ius  p l o t  of the 
a c t i v e  time cons tan t  is non l i nea r  and shows a c lose c o r r e l a t i o n  
wi th  t ha t  of the r e a c t i o n  time fo r  the slow phase of the meta- 
t r a n s i t i o n  in the rhodopsin p h o t o l y s i s .  The ac t i ve  t ime constant  
decreases i f  the pH in the medium is lowered or i f  a lcohol  is 
added. These r e s u l t s  can be exp la ined  by a cor responding change 
of the a c t i v a t i o n  energy f o r  the charge d isp lacement  process.  
Alcohol  a d d i t i o n  also a f f e c t s  the e a r l y  pa r t  of the FPV. I f  10 % 
ethanol  is  added at 0 ~ the R1-component is comple te ly  d im i -  
n ished.  I t  is known from spec t roscop ic  s tud ies  of the rhodopsin 
p h o t o l y s i s  t ha t  the a lcohol  decreases the sur face pressure of 
rhodopsin con ta in i ng  membranes. I f  the membrane pressure is 
markedly reduced by a lcohol  a d d i t i o n  the FPV is l a r g e l y  com- 
parable to those s igna l s  which are obta ined from rhodopsin con- 
t a i n i n g  monolayers spread out at a hexane-water i n t e r f a c e .  

According to the f ree medium access to both sides of the rho- 
dopsin l aye r  the a r t i f i c i a l  system opens a new p o s s i b i l i t y  
to study in more d e t a i l  the molecu lar  events which generate 
both components of the f a s t  e l e c t r i c  s i gna l s  of rhodops in .  


