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The analysis of the neuronal circuit of the inferior colliculus using
optogentics.
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Using the novel optogenetics recording method, we compared the activities of

the excitatory and inhibitory neurons in the inferior colliculus (IC). We found that responses of
both inhibitory and excitatory classes of neurons were similar in their response to sound. In the
local circuit, the excitatory and inhibitory neurons shared the similar frequency response areas.
The activity level of the IC neurons was profoundly affected by anesthesia. In contrast to the
response to sound, the inhibitory neurons had higher spontaneous firing rates than the excitatory
neurons. Interestingly, this relationship was altered by the hearing loss. In the noise exposed
mice, the spontaneous activities of the excitatory neurons were enhanced, while those of the
inhibitory neurons did not change, These results showed that the IC transform the afferent inputs in
to the excitatory and inhibitory output, and its balance is dynamically modified depending on the
strength of the afferent inputs.
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