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Neural mechanisms for selecting the imitation model

Tanaka, Masashi
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This study focused on a songbird species, the zebra finch, to elucidate the
neural mechanisms for selecting the imitation model. By using our new algorithms that can analyze
imitation efficacy and imitated song features, we found that the tempo stability of the song is one
of the cultural traits that the songbirds can transmit across generations. Computational simulations

suggest that the song tempo is maintained by an oscillatory mechanism, which could also generate
the stable tempo of musical songs sung by humans. Neural recordings in HVC suggest that the
oscillatory mechanism may emerge in HVC after song learning. Song learning can evoke neural activity
in the midbrain periaqueductal gray (PAG) to induce synaptic plasticity in HVC neurons. We have
identified several nuclei that project to PAG, including the amygdala. We are currently exploring
the roles of these neural circuits in imitative learning.
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PAG: periaqueductal gray
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tegmental area: VTA
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substantia nigra compacta: SNc
nucleus taeniae of the amygdala: ThA
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