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Abstract

The P,,, peak latency of pattern visually evoked cortical potentials (P-VECP) was found to
increase and amplitude decrease in the elderly depending on stimulus conditions. Using either of these
as a eriterion, changes of visual function with aging were quantitatively assessed both in humans and
animals. Contrast threshold was found to increase at higher spatial frequency ranges and the
luminance threshold increased more than 0.8 log unit. Also, the contrast threshold increased due to
a smaller pupillary area and there was progressive decrease of the temporal frequency curves with age
for lower frequency ranges of less than 10 rev/sec. In addition, a sensitivity decrease for the upper
visual field was detected plus blue-yellow defects and a decrease in the amplitude of accommodation.
In order to exclude the effect of senile changes of the crystalline lens, the luminance threshold, the
accommodation power and color sense were investigated in pseudo-phakic eyes with a posterior
chamber lens. No significant differences were found between phakic and pseudo-phakic eyes. Accord-
ingly, it was suggested that reduced transparency and yellowish changes of the crystalline lens do not
essentially contribute to the loss of function in the elderly found in the present study, but the neuronal
pathway was responsible. As a clinical model of senescence, cases of juvenile parkinsonisms were
investigated, during L-dopa treatment and after ceasing it. The deficiency of the neural-transmitter
of the higher visual pathway was indicated in the elderly, also. Animal experiments on neuronal
dysfunction in rats and mice suggested no aging effects in ERGs, whereas VECP peak latency for
higher temporal frequencies increased with age. The assumption that the elderly changes occur at the
neuronal level was supported by a loss of optic nerve fibers in mice with age. The numbers of optic
nerve fibers measured were 48,115, 50,875 in the 3-month-old and 6-month-old groups, respectively,
and decreased to 43,175 in the 30-month-old group. Though our results indicated the senescence of
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visual function at the neuronal level, it was not as much as shown by other sensory organs. It was
therefore presumed that there might be a certain feed-back system from the brain to the retina. (Acta

Soc Ophthalmol Jpn 93 : 1085—1097, 1989)

Key words: Senescence, Visual function, Visually evoked cortical potentials, Color vision, Luminan-
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