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Common processes between imitation and empathy: how reward system reinforces
mirror neuron system?
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We explored the neural mechanisms common to song learning in birds and
emotional contagion in rats as primitive models of imitation and empathy. The process of birds
learning songs is a form of vocal imitation learning. Using histochemical methods, we identified
cells in the basal ganglia that respond to both auditory and vocal stimuli, and found tyrosine
hydroxylase (TH) nearby. Rats emit specific vocalizations under both positive and negative emotional

states, and they exhibit approach or avoidance behaviors, indicating empathy-like responses. We
demonstrated that neurons in the rat anterior cingulate cortex respond to these vocalizations and
that TH is also expressed in this region. These findings suggest that mirror neuron-like cells,
reinforced by the dopaminergic system, are shared mechanisms underlying both imitation and empathy.
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