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WFZER R OMEEE (330) : In rodents, monocular deprivation produces depression of visual
cortical responses evoked by the stimulation of deprived eye at 3 days after the start
of the deprivation during the critical period of visual cortical development, and produces
potentiation of visual cortical responses evoked by the stimulation of non—deprived eye
when the deprivation is continued for 4 or more days. The potentiation is prevented by
the blockade of T-type Ca®" channel-dependent long—term potentiation (T-LTP). The
potentiation is also prevented by a deficiency of TNF-«, which is known to mediate the
increase of quantal amplitude of excitatory synaptic currents via the synaptic scaling
mechanism. These observations suggest that the potentiation of non—deprived eye responses
is mediated by either T-LTP or synaptic scaling. I investigated these two possibilities
in this study. Visual cortical slices were prepared fromrats after 3 or 6 days of monocular
deprivation and from control rats, and miniature excitatory synaptic currents (mEPSCs)
were recorded from layer 2/3 pyramidal cells in the binocular region using the whole—cell
recording method. No significant differences were found in the mEPSC amplitude between
the 3 groups of rats, indicating that monocular deprivation did not initiate synaptic
scaling. In rat visual cortical slices, the pharmacological blockade of the action of
TNF-« prevented T-LTP production. In slices prepared from TNF-« knockout mice, T-LTP
did not occur and it was rescued by the addition of TNF-«. These results demonstrate
that TNF-«a is required for the production of T-LTP and suggest that the failure of
potentiation of non—deprived eye responses in TNF-« knockout mice is ascribed to the



deficiency of T-LTP, but not synaptic scaling.
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