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The study on the meuronal plasticity in the extrastriate cortical
control of ocular convergence.
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Long-term potentiation has been studied as the synaptic mechanisms of
learning by using the technics of cellular physiology and molecular biology.
However functional significance of these in-vitro-studies must be confirmed by
studies on the learning at the behavioral level. One of the goal of our study is
to develope the experimental model to bridge studies at the behavioral and
cellular levels. Previously we found convergence-related areas in the
extrastriate visual cortex (LS cortex) in the cat. In this study, we showed that
ocular convergence was potentiated for upto 20 hours after 30 trials of
combination (in about 20 min) of visual stimulation in depth and intracranial
microstimulation in the LS cortex. When injection of blockers of glutamate
synaptic receptors (CNQX and AP5) and a protein kinase inhibitor (H-7)
preceded the combination of stimuli, this long-lasting potentiation of ocular
convergence was inhibited reversibly. CNQX is known to block the visual
input to the LS cortex. AP5 and H-7 are known to inhibif the synaptic long-
term potentiation. It is concluded that the mechanisms common to gynaptic
long-term potentiation in the LS cortex are responsible for long-lasting
potentiation of ocular convergence.

Second and ultimate goal of our study is to reveal the mechanisms of
adaptation of ocular convergence in humans. As the first step toward this goal,
we mapped, by using the positron emission tomography (PET), the activation
gites in the cerbral cortex in human volunteers performing the binocular
stereoscopic tasks in which ocular convergence was needed. Activated sites
were found in the frontal and parietal lobes, and the ocipito-temporal juncitonal
area including V5. These results are roughly in agreement with the results of
animal experiments, and provide the essential basis for future studies on
convergence adaptation in humans.
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