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Elucidation of the pathophysiology of prefrontal cortex in patients with
treatment-resistant depression using transcranial magnetic stimulation
neurophysiology
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In this study, 30 patients with medication-resistant depression were
strictly enrolled in neurophysiological experiments using TMS combined with high-resolution EEG. In
addition, age- and sex-matched 30 healthy controls with depression were recruited and TMS-EEG
experiments were conducted. Specifically, GABA(A) receptor- mediated neurophysiological function,
glutamate NMDA receptor-mediated neurophysiological function, and neuroplasticity in the
dorsolateral prefrontal cortex (DLPFC) were measured with combined TMS-EEG method by applying
short-interval intracortical inhibition (SICI), intracortical facilitation (ICF), and paired
associative stimulation (PAS), respectively. As a result, it was suggested that glutamatergic
excitatory function as indexed by ICF may be relatively elevated and neuroplastic function as
indexed by PAS may be decreased in patients with treatment-resistant depression compared with
healthy controls in the DLPFC.
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transcranial magnetic stimulation: TMS
electroencephalography: EEG TMS-EEG
dorsolateral prefrontal cortex: DLPFC GABA(A)

Short-interval intracortical inhibition: SICI

Intracortical facilitation: ICF paired associative

stimulation: PAS T™MS
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Summary

In this study, 30 patients with medication-resistant depression were strictly enrolled in
neurophysiological experiments using TM S combined with high-resolution EEG. In addition, 30
age- and -sex-matched healthy controls with depression were recruited and TMS-EEG
experiments were conducted. Specifically, GABA(A) receptor- mediated neurophysiological
function, glutamate NMDA receptor-mediated neurophysiological function, and neuroplasticity
in the dorsolateral prefrontal cortex (DLPFC) were measured with combined TMS-EEG method
by applying short-interval intracortical inhibition (SICI), intracortical facilitation (ICF), and
paired associative stimulation (PAS), respectively. Asaresult, it was suggested that glutamatergic
excitatory function as indexed by ICF may be relatively elevated and neuroplastic function as
indexed by PAS may be decreased in patients with treatment-resistant depression compared with

healthy controlsin the DLPFC.
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