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Extended Abstract

When the sensory nervous system is affected by injury or disease, it often leads to a sense of numbness or lack of
sensation. Neuropathic pain is thought to be associated with these types of abnormal peripheral and central nerve problems,
which can lead to the development of a chronic neuropathic pain state [1]. Pain is known to change brain oscillation in
humans and animals [2, 3]. Electroencephalography (EEG) is an electrophysiological monitoring method to record electrical
activity of the brain. EEG measures voltage fluctuations resulting from ionic current within the neurons of the brain [4]. EEG
studies in patients with chronic pain show increased power amplitude in widespread areas, including prefrontal cortex (PFC)
and primary somatosensory cortex (S1) [5]. In the early ninety, motor cortex stimulation (MCS) was initially applied to
central pain secondary to thalamic stroke, but, over time, its usage expanded to various types of chronic neuropathic pain.
The clinical literature reveals that repetitive MCS shows approximate 45 to 75% of pain control rate [6]. Although several
studies have used event-related EEG potentials evoked by phasic noxious stimuli as biomarkers of pain [7, 8], few have
investigated the effect of pain lasting minutes or days on spontaneous EEG waveforms. Here, we investigated that nociceptive
states in rat model of neuropathic forms of pain correlate with increased EEG power over the cerebral cortex.

In this study, we hypothesized that pain enhances EEG power and rhythmical oscillations. We further hypothesized that
the changes in EEG power and rhythmical oscillations are reversed to normal following repetitive daily MCS treatment. In
order to quantify the EEG signal changes, EEGs were recorded in chronic neuropathic pain rats and compared with EEGs in
individuals with pain relief by repetitive cerebral MCS method. Our results show increased brain rhythmical oscillations in
awake, freely behaving rat models of chronic neuropathic pain. We found that in rats with neuropathic pain, ongoing activities
were increased. However repetitive MCS modulated these EEG power and brain oscillations when it relieved pain. In the
EEGs of MCS treatments, the delta- and theta-frequency band decreased, while activities at alpha- and beta-frequency bands
did not significantly change. These data suggest that quantitative EEG might be a valuable predictor of pain and analgesia
in rodents. This study was supported by the Basic Research Program through the National Research Foundation (NRF)
funded by the Ministry of Science, ICT & Future Planning (NRF-2015R1C1A1A01053484 and 2017R1A2B3005753).
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