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            Abstract
Early sensory experience instructs the maturation of neural circuitry in the cortex1,2. This has been studied extensively in the primary visual cortex, in which loss of vision to one eye permanently degrades cortical responsiveness to that eye3,4, a phenomenon known as ocular dominance plasticity (ODP). Cortical inhibition mediates this process4,5,6, but the precise role of specific classes of inhibitory neurons in ODP is controversial. Here we report that evoked firing rates of binocular excitatory neurons in the primary visual cortex immediately drop by half when vision is restricted to one eye, but gradually return to normal over the following twenty-four hours, despite the fact that vision remains restricted to one eye. This restoration of binocular-like excitatory firing rates after monocular deprivation results from a rapid, although transient, reduction in the firing rates of fast-spiking, parvalbumin-positive (PV) interneurons, which in turn can be attributed to a decrease in local excitatory circuit input onto PV interneurons. This reduction in PV-cell-evoked responses after monocular lid suture is restricted to the critical period for ODP and appears to be necessary for subsequent shifts in excitatory ODP. Pharmacologically enhancing inhibition at the time of sight deprivation blocks ODP and, conversely, pharmacogenetic reduction of PV cell firing rates can extend the critical period for ODP. These findings define the microcircuit changes initiating competitive plasticity during critical periods of cortical development. Moreover, they show that the restoration of evoked firing rates of layer 2/3 pyramidal neurons by PV-specific disinhibition is a key step in the progression of ODP.
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                    Figure 1: L2/3 pyramidal neuron responsiveness and local circuit organization is unchanged 1â€‰day after MD.[image: ]


Figure 2: L2/3 PV responsiveness to visual stimuli is reduced after 1-day MD.[image: ]


Figure 3: L2/3 PV local circuit organization is altered after 1-day MD.[image: ]


Figure 4: Reducing PV-specific inhibition restores ODP after the closure of the critical period.[image: ]
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