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Fig. 1. Typical examples of human critical period.
Experience during the early specific period in the whole
life induce the development of cerebral cortex, and
subsequent optimization of their own behavioral task
performance.
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Fig. 2. The procedure of neuronal development. A neuron receives the signal from the environments and is designed
for its destiny. The neuron proliferates, differentates, and moves to the site where it should be located. Then the
neuron sprouts axon and dendrite to make synapses and communicate with other neurons. Finally the neuron finely

tunes its synapse via an elimination of useless and/or redundant synapses.
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Layer 1I/HI
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Fig. 3. Schematic diagram for the critical period. The visual signal is detected at the retina and transfered to visual
cortex layer IV cells via lateral geniculate nucleus (LGN). The cells in layer IV communiate the cells in layer IV
to associate, process, and store the visual information. The layer I/ cells receive visual signals from both eyes.
However, if one of eye is closed and blocked the visual input during early specific period of the animal’s whole
life (monoocular deprivation), the synapse between the layer IV and IVII cells in the blocked (deprived) visual
pathway is eliminated forever even in adult phase. If these kind of depriving is happen at extremely early period or
at the later part of life, the deprivation does not show the synaptic modification. This specific early period which is
critical for the synaptic reorganization is called as “Critical Period”.
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Fig. 4. The effect of dark rearing on the development
of inhibitory circuits. (A) The neuronal activity of mouse
visual cortical inhibitory neuron gradually increases during
postnatal 3 - 5 weeks. If mouse is placed into the dark
room right after the birth to block visual experince (dark
rearing), the increasing manner in inhibitory neuronal
activity is removed. However, if the animal is disposed
to the light just for two days before 5 weeks, the
activity is fully recovered to the normal level. The result
suggests that the visual experience during the critical
period (whetherever it is just only 2-day experience) is
critical for the development of inhibitory circuit. (B)
Interestingly, in the BDNF overexpressing animal, the
development of inhibitory circuit starts right after the
birth and is finished earlier. The development is not
affected by dark rearing. The result means that BDNF
is one of important mediator in the experience-dependent
inhibition development.
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