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In the photolysis sequence of the visual pigment rhodopsin the
formation of the meta Il-state received an exceptional position
because this step was assumed to represent the trigger for the
physiological process of visual excitation. To study this tran-
sition step comparitive investigations were performed in the
isolated 1ife retina as well as in rhodopsin containing mem-
brane fragments at different steps of desintegration. The re-
sults of these measurements lead to the conclusion that the
kinetics of the meta-transition does not depend on the proper-
ties of the rhodopsin only but much more on its interactions
with the lipids in the receptor membrane. For this reason, the
models proposed in the literature up to now (e.g. (1),(2)) were
not sufficient to explain the dependence of the meta-transition
on temperature, pH, ionic strength, alcohol addition etc. With
regard to special findings reported in the literature on the
influence of differently structured lipids and detergent mole~
cules on the meta-transition (e.g. (3),(4)) a membrane model

of rhodopsin is resulting from the comprehensive investiga-

tions reported here that has the following features:

1. In the meta I state the rhodopsin is exposed to a strong
expansive tension which is counterba]anced by the first
layer of surrounding lipids.

2. During the transition into the meta II state the rhodopsin

"~ is expanding against the membrane surface tension towards
a new equilibrium position.

3. The influence of pH, ionic strength, and alcohol addition
is mainly mediated by the surface properties of the mem-
brane lipids.

4, In the expansion model the thermodynamlc quantities as ac-
tivation energy Ep (describing the kinetics of the transi-
tion) and the standard enthalpy change AH® (determining
the equilibrium of meta-states) are given by the dependence
of the membrane surface potential on the expansion.

By this membrane model the kinetical and thermodynam1ca1 be~

haviour of the meta-transition of rhodopsin is explained,

1. Matthews, R.G., Hubbard, R., Brown, P.K. and Wald, G (1963)
J. Gen. Physiol. 47, 215 ~ 240. ]

2 ° _.ch, H.M and Reich, R. (1974) Z. Naturforsch. 29c, (171),

1 - 15.

Applebury, M.L., Zuckerman, D.M., Lamola, A.A. and Jovin,

T.M. (1974) Biochem. 13, 3448.

tamola, A.A., Yamane, 1. and Zipp, A.{(1974) Biochemistry 13,

738 - 745,

W



