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Title of the project: Effect of subthalamic nucleus stimulation on the macro and micro
architecture of sleep in nonhuman primate.

Objectives (up to 3 lines): In this study, we aim to determine the effect of a new paradigm of nocturne
subthalamic nucleus stimulation on sleep.

Abstract (up to 10 lines): Sleep, initially defined as a passive state, has in fact, a major role in a large number
of biological phenomena such as the elimination of toxic substances and metabolic waste from the brain by
the glymphatic system (Xie et al., 2013). The restorative function of sleep could be a consequence of the
increased removal of these toxic substances that accumulate in the awake central nervous system. It is known
that proteins linked to neurodegenerative diseases, such as a-synuclein, Abeta or Tau, are present in a toxic
form in the brain and play a crucial role in the onset of Parkinson’s or Alzheimer’s diseases. Interestingly, it
has been shown that these neurodegenerative diseases are strongly associated with a poor quality of sleep
(Abbott & Videnovic, 2016) which can lead to a defect of the elimination of toxic waste from the brain. It has
recently been shown that subthalamic nucleus (STN) stimulation treatment in parkinsonian patients improves
sleep quality. Further study of which parameters of stimulation can act on the sleep quality and how this
treatment improves sleep quality could provide crucial elements to improve the clearance of toxic substances
from the brain and, in the next future, slow the progression of these diseases.

This project will be conducted in collaboration with a Clinatec Project. An innovative stimulation device
provided by Medtronic will be used to allow an innovative STN stimulation in respect with sleep/wake
behavior. New paradigms of stimulation will be applied during the night and the effect of this new stimulation
will be assessed on the sleep/wake behavior.

Methods (up to 3 lines): This pilot study will be performed on one adult nonhuman primate, which will be
chronically implanted with a deep brain stimulation electrode into the STN connected to a stimulator
(Medtronic® RC+S), with epidural cortical grids at the surface of the frontal cortex (EEG) and with additional
muscle electrodes (EMG). All these biological signals will be recorded and analyzed using a dedicated
software.
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