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Electrical synapses between gap-junctionally connected visual cells increase
neural spike generation to enhance glutaminergic excitatory synapses from the

visual centers of the common marmoset.
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Electrical synapses _through gap junctions occurred between excitatory
neurons of cerebral cortex of developing animals. Electrical connections between these neurons are
expected to control cells® excitation. In this study, we examined cells® excitation by electrical
coupling between excitatory neurons. We found gap junctions involving connexin36 in the cerebral
visual cortex of adult common marmoset, and between pyramidal cells in cerebral cortex of developing

rats. Dual whole-cell patch clamp analysis of pairs of neighboring cells revealed the occurrence of
prominent electrotonic transmission between pairs of cells with symmetrical gap junction
conductance. Immature cortical pyramidal cells promote neural spiking by synchronous injection of
subthrethold currents into pairs of electrically coupled cells. Electrical coupling via electrical
synapses between gap-junctionally connected visual neurons appears to increase spike generation to
enhance glutaminergic excitatory synaptic outputs.
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