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Fig. 1 An example of usual flash stimulus evoked responses and adaptation index of neurons in primary visual cortex

(a) An example showing the visual responses of 1 Hz flash stimulus of a primary visual cortical neuron in young rat and the stimulus output

DAC wave. The very well consistency could be seen. (b) The adaptation index (Al the ratio of the average of the last five evoked response to the

average of the first and second amplitude of the peak discharge) to flash stimulus at temporal frequencies of 1, 2, 4, 8 Hz. There are no

significant difference of Al between young and adult rats in 1 Hz and 2 Hz, while significant difference in 4 Hz and 8 Hz between young and

adult rats were found. ® —@: young; A— A : adult.
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Table 1 The spontaneous rate, peak response and signal to
noise ratio of neurons in primary visual cortex of young
and adult rats

xS
Spontaneous rate Evoke response Signal to
(Action Pot./s) rate/ Noise
’ (Action Pot./s)
Young (n=40) 2.35+0.38 5.69+0.85 3.66+0.68
Adult (n=51) 1.38+0.17 12.54+1.49 11.58+1.16
Significance P<0.01 P<0.01 P<0.01

The neurons in young rats exhibited higher spontaneous rate, lower
evoked response rate and lower signal to noise ratio compared with
neurons in primary visual cortex adult rats.
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Neural Response Characteristic of Neuron to Flashing Stimulus
in Visual Cortex of Young Rats"
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Abstract Mammalian visual system develops after birth. In rats, postnatal 3 to 5 weeks are critical for their
development (namely, critical period), during which the excitatory and inhibitory synapses mature to form
functional circuits in visual cortex. Extracelluar single-unit recording techniques were used in vivo to investigate
the difference of response characteristics of between neurons in young and adult rats” primary visual cortexes. It
was found that: (1) The adaptation to sustaining flashing stimuli is significantly higher in neurons of young rats; (2)
The evoked response rate of young visual cortex neurons is significantly lower than that of adult rats; (3) The
spontaneous rate (without flashing stimuli) is significantly higher in young instead of adult rats; (4) Signal to noise
ratio (SNR) is significantly lower in young visual cortex. These results indicate that the response capability to
continued stimuli and the detectability is lower in developing visual cortex. It might result from the sequential
development of excitatory and inhibitory synapses in postnatal rat neocortex.
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