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ABSTRACT 

_ W. K. Wang (1975). Early receptor potential generating mechanism in vertebrate retina. 
Bu1l. Inst. 2001., Academia Sinica, 14(1): 19-26. A charge separation and subsequent charge 
spreading model is used to explain the generating mechanism of early receptör potential 
in the vertebrate retina. The Rl is from direct charge separation. The R2 is from ion 
absorption and subsequent ion migration, and this produce a diffused electrical double 
layer. Special attention is paid to the rod envelope which is a good capacitor. Because of 
this capacitor, the electric field due to charges separation needs only to extend to the rod 
envelope to charge up the capacitor, the induced charges outside the envelope wi1l produce 
a transient potential which can be measured a long distance away. The absorbed ions 
are hydrogen ions, the OH ion to be the transmitter for the late receptor potential is 
also proposed. 

The e的 receptor potential (E. R. P.) was 
:first described by Brown and Murakami(1) in 
1964. In the same year Cone(2) had shown 
that its magnitude is proportional to the 
number of the rhodopsins bleached. Its relation 
to temperature, pH and different ions has been 
shown by Brindley et al.(3) and Pak et a[.(4). 

Goldsteinωfound that most of the extracellular 
response originated from the cones. Toyoda 
et al.(8) proved that E. R. P. is not the cause for 
the late receptor potential (L. R. P.). Murakami 
and Pak(ηinvestigated the relationship between 
the extracellular recording and the intracellular 
recording and concluded that the rod outer 
segment envelope acts like a capacitor. Recent1y 
Rüppel andHagins(8) measured the E. R. P. 
spatial distribution from a rod. 

The two responses of E. R. P. which appear 
between the photon absorption and the ap-
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pearance of the L. R. P. are caIIed Rl and R2. 
They do not depend on the living cell; even 
after the treatment by forma1dehyde the respose 
still can be measured(S). The origin of this 
response was :first suggested to be a result of 
some charge movement through some asymmetric 
structure in the rod ør cone outer segment(9). 
Brindley et al.ωproposed independent1y an 
equivalent circuit which is based on the structure 
of the cone outer segment and a simi1ar asym
metric concept. 

To explain the spatia1 distribution of 
E. R. P. along the rod outer segment, Rüppel 
and Hagins(8) have suggested that the ch訂ge

displacement is on the rod envelope. This 
model wi11 explain some of the Rl results. For 
R2, the pH and the temperature dependence are 
two important requirements that any good model 
must meet. 

In the present paper, a new mechanism 
















