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We investigated functional changes of the inner retina in animal models and
clinical cases. In the animal research, we isolated electrical responses from each retinal layer by
intravitreally injecting drugs that blocks synaptic transmission. In early stage of photoreceptor
degeneration, responses of the ON-bipolar cells were enhanced. In addition, sensitivity of amacrine cells
to NMDA increased. In clinical research, we found that the photopic negative response (PhNR) driven by
the inner retina were irreversibly deteriorated in macular hole patients treated by vitrectomy using
indocyanine green. In _glaucoma patients, in the macular region the PhNR amplitude severely declined with
loss of the inner retinal thickness while in the extra-macular region it deteriorated gradually. This
suggested that glaucoma should be categorized into macular disease.
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