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Deep brain stimulation of anterior nucleus of the thalamus in
Pentylenetetrazol-induced seizure rats model enhance REM sleep and decrease
NREM delta power
"National Taiwan University
?Aletheia University
Hsin-Tzu Tseng'*, Pei-Lu Yi’, Fang-Chia Chang'

Objective: Epilepsy patients, known as losing body control from sudden clonic
convulsion, suffer from sleep disruption. Deep brain stimulation (DBS) is an electrical
stimulation treatment for movement disorder at the beginning, but it’s been approved
for epilepsy treatment by FDA in 2018. The anterior nucleus of the thalamus (ANT)
may be a promising brain region for DBS treatment, because the ANT has a wide
projection to neocortex via the cingulate gyrus. In this study, we are going to evaluate
the anti-epileptic efficacy of ANT DBS and the effects on sleep in the epileptic rats.
Methods: For epilepsy rat model, we injected Pentylenetetrazol (PTZ, 40 mg/kg,
1.p.), a GABA, antagonist, in a low dose every day to induce kindling seizure until 14
days. Implantation of electrocorticograph (ECoG) electrodes and a DBS electrode to
the ANT have been done for collecting brain wave data and stimulation, respectively.
Additional electromyogram (EMG) electrodes were implanted into the neck muscle.
The stimulation parameter was set at biphasic pulse 200Hz, 50 pA, 100 psec pulse
width. Analysis of sleep states were according to the recordings of ECoG and EMG.
The time of wakefulness, NREM sleep, REM sleep and the variation of delta powers
in NREM sleep were analyzed.

Results: The delta power in NREM sleep in epileptic rats was decreased from 20.48
uV¥Hz to 5.9uV?*/Hz when rats received DBS. Although NREM sleep was not
altered by DBS, REM sleep in epileptic rats with DBS was significantly increased in
light period, especially at zeitgeber time (ZT) 6, ZT7, ZT8 and ZT9.

Conclusion: DBS seems to decrease the power of synchronized brain wave in NREM
sleep which is easily generate seizure, and boosts the duration of REM sleep, the most
protective stage of sleep to against focal seizures, generalized seizures, and focal

interictal discharges.
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