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STRACT

e e

The visual pigments contained in the eyss play an
important role in vision, They are the main constituents
of the rectinal photoreceptor oells, uhich are situated at
the focus of light entering the eye and ere linked tao the
compleX system of nerve fibres that carry information to
the brain, By their light absorbing properties, they
determine which parts of the spectrum the animal shall see,.
There are tuo types of visual pigments namely rhodopsin and
iodopsin corresponding to two types of photoreceptor cells,
namely, the rods and the cones. The light falling on the
eye 1s absorbed by these visual pigments which triggers a
photochemical reaction called bleaching. In this reasction
various transient photoproducts are formed. The short
lived photoproducts are related to the excitation of the
photoreceptors while the long lived photoproducts are
connected to the adaptation of the photoreceptors. Ue
have studied theoretically the light absorbing and thermal
properties of rhodopsin, isorhodopsin and their short lived
photoproducts, Some theoretical work has also been carried
out on iodopsin, From the available experimental data
on cattle rhodopsin,ue have shown that rhodopsin and its
short lived photoproducts behave like planar absorbers having
a ratio of about 100:7 betwesen the extinction coefficients

along the long axis and perpendicular to it. Using this



result and available experimental data a model for the
configuration of chromophores in the disc membranes has
been derived in which the plane of the chromophore is
perpendicular to that of the disc and the long axis of the
chromophore makes an angle of 6.6° with the plane of the
disc. Flash photeolysis of rhodopsin in rabbit's retina
has been analysed theoretically to determine the gquantum
efficiencies of various reactions. It has been reported
that the quantum efficiencies of conversion of lumirhodopsin
into rhodopsin and isorhodapsin lie in the range 0,24-0,45
and 0,20-0,44 rospectively; quantum officieoncies of
conversion of metarhodopsin I into rhodopsin and isorhodopsin
are found to have values greater than 0.52 and 0.45 respective
and the quantum efficicncy of conversion of isorhodopsin
into lumirhodopsin has boen found to be approximately 0,86,
Also the maximum value of the rate constant of the reaction
metarhodopsin I —» metarhodopsin II at 37°C has been
determined in decerebrated oye,

The tempcral distribution of the flash intensity
which may be an important parometer is genarally not considered
in the theoretical analysis of the flash photolysis experiments,
We have studied its effect on the bleaching kinetics of
rhodopsin and have reported its importance in various cascs.
Further, using the results of the above analysis and available

exporimental data of flash photolysis experimonts on the



solution of cattle rhodopsin we have determined the valucs
of various kinetic activation parameters Fdr the reactions,
metarhodopsin I —3 metarhodopsin 1I', metarhodopsin I >
metarhodopsin I, moctarhodopsin I' —> metarhodopsin IT

and metarhodopsin II —> metarhodopsin I'.,

We have also theoretically analysed the available
experimental data on the time variation of the change in
absorbance of chicken iodopsin solution (at -195°C), Our
analysis predicts the presence of a noew intermediate during

the bleaching of chicken iodopsin.
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