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Mechanisms of basal ganglia control of thalamocortical activity
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The basal ganglia receive inputs from the cerebral cortices and project back to
the original cortices via the thalamus, and control voluntary movements. Thus, for elucidating roles of
these structures on voluntary movements, it is crucial to understand how their outputs control
thalamocortical activity. We recorded activity of identified thalamocortical neurons projecting to the
motor cortices of macaque monkeys, and examined responses to electrical stimulation of the internal
segment of the globus pallidus (GPi), output nucleus of the basal ganglia.

Durin? repetitive GPi stimulation at 50 or 100 Hz, each stimulus pulse evoked short-latency inhibition
and following excitation. Local injection of gabazine, GABA-A receptor antagonist, in the vicinity of
recorded neurons abolished both the inhibition and excitation without significant changes of spontaneous
firing. The results suggest that basal ganglia outputs convey information through postinhibitory rebound
excitation.
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