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Basic research to establish novel therapy for Parkinson disease using
neuromodulation
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High-frequency electrical stimulation of the subthalamic nucleus (STN) and
internal segment of the globus pallidus (GPi) is a therapeutic option for human movement disorders
however,the precise mechanisms are still unknown.

To elucidate this point, neuronal activity of the interneurons in the putamen (TANs) was extracellularly
recorded during the electrical stimulations of STN and GPi using three normal _monkeys. Many TANs reduced
their activity during STN and GPi stimulations. 36% of neurons inhibitory during STN stimulation were
diminished after local injection of sulpiride. 25% of neurons showed diminishing inhibitory response
during GPi stimulation with GABA-B antagonist injection. Our results indicate that electrical
stimulations of STN and GPi modulate cholinergic tone in the striatum. Furthermore, we hypothesize that
dopamine and GABA play important roles in the therapeutic mechanisms of STN and GPi deep brain
stimulations (DBS) in humans.
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