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Neuronal linkage through gap junctions as an essential component in cerebral
circuitry
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Neuronal networks in the brain are generally mediated by synapses, but recent
studies have shown the existence of another form of neuronal linkage in mammalian brains, that is the
network through gap junctions. Gap junctions form intercellular channels through which cytoplasms of two
neurons are directly connected to each other. This particular property of gap junctions is thought to
underlie the synchronization of neuronal activities and play an important role in information processing
in the brain. However, due to the technical difficulties, it remains almost unknown where and how neurons
are linked through gap junctions within the tissue architecture of the brain. The present study has
succeeded in visualizing the actual three-dimensional structure of gap junction-coupled network in the
visual cortex and barrel field of somatosensory cortex. The detailed analysis of various morphological
features of gap junction network led to novel findings on the cerebral cortex.
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