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Mode of Action of Visual Purple

For the chemical theory of excitation of nerve
cells, the following observations as to how the retinal
rods are stimulated by the substance visual purple
would seem to be of general interest. Their under-
standing requires knowledge of the fact that after a
preceding period of adaptation to sunlight the size
of the electrical response of the eye to a constant
test light reproduces the curve of regeneration of
visual purple (see, for example, 23). When the
quantity of visual purple, obtainable from an eye
after increasingly longer periods of dark adaptation,
increases, the size of the electrical response (its
b-wave) likewise increases owing—one would have
thought—directly to the larger amount of cell
stimulant available.

Actually, however, parallel measurements of visual
purple densities and size of the electrical response
in dark-adapted excised frogs’ eyes under strictly
identical conditions show that, after 5-10 minutes
of adaptation to the moderately strong mono-
chromatiec stimuli from a spectral source, the elec-
trical response may be greatly reduced without any
parallel diminution of the concentration of visual
purple. With test lights from the short wave-lengths
0-500-0-430 p, and adapting lights 0-450 and 0-580 or
0-560 ., 1t is found that thelong wave-lengths may cause
a reduction of the electrical response by some 40-50
per cent and that, contrary to expectation, the short
adapting wave-lengths have a much smaller effect
on the response to the test light, sometimes even
causing it to increase®. The total quantity of visual
purple obtained from eyes in which the electrical
response has been reduced by 1/3-1/4 by adaptation
(digitonin extracts tested photo-electrically) is neither
influenced by the adapting wave-length used, nor is
it reduced compared with the amount of visual
purple of completely dark-adapted control eyes. Our
technique of measuring the density of visual purple
of single retinas gives averages identical to within 7
per cent. Therefore less than 7 per cent of the total
visual purple is active in mediating maximal elec-
trical responses in dark-adapted eyes. The rest is a
store of photosensitive material which is #nactive
from the point of view of excitation of the cell.
However, this store must be large in order to enable
the eye to react maximally?2,3.

These facts are simply accounted for on the
hypothesis (see the tentative scheme of the accom-
panying figure) that the active visual purple is active



because of its particular manner of distribution, say,
at the surface of the outer limb of the rod cell, but
that a high concentration of the non-stimulating
store of inactive material inside the cell is necessary
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for keeping up the charge at the surface. Illumination
may then be assumed to lead to a depolarization of
the surface spreading electrotonically and giving rise
to the b-wave of the electrical response of the
retina.
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