©
2014 2017

Parallel functional neural circuitry of the basal ganglia with regard to
projection from cerebral cortex
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The basal ganglia are important on motor behavior and learning, and also
relates to various movement disorders. In this study, we investigated input/output neural circuitry
involved in the basal ganglia, cerebral cortex, and thalamus, and found new insights on possible
functions of the basal ganglia.

On the external segment of globus pallidus (GPeg, one of the relay nuclei of the basal ganglia, we
found three main cell population distinguished by molecular expression profiles and
electrophysiological properties. One type of them massively inhibited dopaminergic neurons in
substantia nigra pars compacta, and also was excited by application of Substance P. We also found
direct cortical excitation of GPe neurons. In the striatum, we found parvalbumin-expressing
interneurons were innervated by both motor thalamic nuclei and motor cortex and the rules of these
two excitatory innervation differed from each other.
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