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Spontaneous blink-related beta power increase and theta phase reset in subthalamic nucleus of Parkinson patients during walking
Author links open overlay panelLiyu Cao a b, Chiara Palmisano c, Xinyu Chen b, Ioannis U. Isaias c d 1, Barbara F. Händel b c 1


Show moreShare


Cite




https://doi.org/10.1016/j.clinph.2024.02.019Get rights and content
Under a Creative Commons license
open access


Highlights

	•Spontaneous blink rate in Parkinson’s disease increases during walking.

	•Blinking during gait has a frequency specific deployment in the subthalamic nucleus.

	•Striatal dopamine influences spontaneous blink.




Abstract
Objective
Both blinking and walking are altered in Parkinson’s disease and both motor outputs have been shown to be linked in healthy subjects. Additionally, studies suggest an involvement of basal ganglia activity and striatal dopamine in blink generation. We investigated the role of the basal ganglia circuitry on spontaneous blinking and if this role is dependent on movement state and striatal dopamine. Methods: We analysed subthalamic nucleus (STN) activity in seven chronically implanted patients for deep brain stimulation (DBS) with respect to blinks and movement state (resting state and unperturbed walking). Neurophysiological recordings were combined with individual molecular brain imaging assessing the dopamine reuptake transporter (DAT) density for the left and right striatum separately.

Results
We found a significantly higher blink rate during walking compared to resting. The blink rate during walking positively correlated with the DAT density of the left caudate nucleus. During walking only, spontaneous blinking was followed by an increase in the right STN beta power and a bilateral subthalamic phase reset in the low frequencies. The right STN blink-related beta power modulation correlated negatively with the DAT density of the contralateral putamen. The left STN blink-related beta power correlated with the DAT density of the putamen in the less dopamine-depleted hemisphere. Both correlations were specific to the walking condition and to beta power following a blink.

Conclusion
Our findings show that spontaneous blinking is related to striatal dopamine and has a frequency specific deployment in the STN. This correlation depends on the current movement state such as walking.

Significance
This work indicates that subcortical activity following a motor event as well as the relationship between dopamine and motor events can be dependent on the motor state. Accordingly, disease related changes in brain activity should be assessed during natural movement.
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Abbreviations
BPNDNon-displaceable binding potential

DATdopamine reuptake transporter

DBSdeep brain stimulation

EEGelectroencephalography

EOGelectrooculography

LFPlocal field potential

ICAindependent component analysis

PDParkinson’s disease

PLVphase locking value

STDstandard deviation

STNsubthalamic nucleus
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