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Parkinson’s Disease and Cortico-Basal Ganglia Circuits
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Abstract-
Cortico-basal ganglia circuit model has been studied extensively after it was first proposed by Alexander
and Crutcher in 1990. This model accurately predicted the hyperactivity of indirect pathway and subthalam-
ic nucleus(STN) in the dopamine deficiency state of Parkinson’s disease (PD), prompting the experimental
approaches of lesioning STN in parkinsonian primates. Application of these successful experiences with
STN lesions in the reversal of parkinsonian symptoms to human PD patients facilitates the development of
STN deep brain stimulation (DBS), which has become one of the most important therapies for PD in recent
years. Although the classical model of the cortico-basal ganglia circuits by Alexander and Crutcher has pro-
vided many important insights into the basal ganglia function, the functional role of cortico-subthalamic
“hyperdirect” pathway in the circuits has been relatively neglected. The first part of this article summarizes
recent development concerning the cortico-basal ganglia circuits, especially emphasizing the importance of
the hyperdirect pathway. In the second part of this article, we would describe the analyses of gross cortico-
basal ganglia circuit electrophysiological findings, especially emphasizing the coherence between two oscil-
lating signals. We would also discuss the correlation between these parameters and the motor dysfunction,
and its pathophysiological implications in PD.

Key words: cortico-basal ganglia circuit, electrophysiology, Parkinson’s diseasae, pathophysiology,
spectrum analysis.
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