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Visual response properties are refined by visual experience during an early

postnatal period. In order to correlate the alteration of visual cortical functions with
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the modification of neural circuits depending on visual experience, we used
binocular lid sutures and analyzed the effect of visual deprivation on neural circuits
and visual response properties in primary visual cortex. We found that patterned
vision 1s required for the establishment of fine-scale networks composed of a
population of interconnected excitatory neurons receiving common excitatory inputs
from adjacent cortical neurons during development. In deprived visual cortex
lacking fine-scale networks, synchronized firing of neurons with similar visual
responsiveness was absent, although the visual response selectivity in individual
cells remained considerably normal. Furthermore, the visually evoked responses in
the secondary visual cortex decreased far more than those in the primary visual
cortex in deprived rats. Taken together, it is likely that the critical role of early
visual experience is to organize cell assemblies showing feature-selective
synchronization, which contribute to effective transmission of visual information to
higher-order cortex.
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