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When this project began, the COVID-19 pandemic had already started,
resulting in restricted access to research facilities and making it difficult to conduct experiments
on patients. Therefore, the research focus had to be changed. 1 conducted neurophysiological
studies on healthy individuals using the MEG at the National Institute for Physiological Sciences,
where 1 had conducted research previously. | was particularly interested in neural oscillations and
found that oscillations at around 20-30 Hz (beta to low gamma frequency band) were suppressed when
the 40-Hz oscillation was activated. Similar findings were also revealed in another study that
utilized the harmonic properties of oscillations. During the study period, I was the first author in

four international journals.



MEG

2016
MEG
neural oscillation
0.05 500 Hz
Y 30
80 Hz y
% EEG MEG
auditory
steady-state response ASSR ASSR
Y 40 Hz 1 40
1999 40 Hz ASSR
40 Hz ASSR
MEG 21 20 30 40 50 Hz
in vitro 40 Hz
30 Hz
Middleton et al. 2008
70dB 4 50 333 25 20ms 700ms
20Hz 30Hz 40Hz 50Hz
ASSR 4 550 ms
100
EEG MEG
ASSR 204
MEG 1Hz
4 100 Hz 4
40 Hz 20 30Hz B %
40 Hz B %
40
Hz
2
40Hz B %

1 2022 Cerebral Cortex



A 38-42 Hz oscillations to 40-Hz sound
un &%%EE
|
G 6
oomn
e sl
e

20-32 Hz oscillations to 40-Hz sound

R ==
Zacamiml |
{omamy £
el A
Ooos %DDDD

o
-500

E1. 40-Hz ASSRIC & BB y #Higi# & L — > 3 » Ol 3T » Y —=2 v 7(A) L KRG £ U — O BHEARK< v 7(B).
40-Hz#A ¥ L— 3 »O#MA, BER)ICL Y, EyFEts L -3 pRHEhTW3(A BTR).

FHz
2F 3F 4FHz 23
6.67 (40/6) 8 (40/5) 10 (40/4) 13.3 (40/3) 20 (40/2) 40 Hz
MEG
13.3 20Hz 2
40 Hz ASSR
40-Hz B 13 30Hz
2023 2 Frontiers in
Neuroscience
Middleton NMDA
2 y
NMDA
40HzASSR 30HzASSR
NMDA
2019
40 Hz 30Hz
NMDA 40 Hz NMDA 30 Hz

2. AiEBHICE > TREZF Y L—Ya v Xh=X L
*¥ L= 3 v & N 7EMRS (Basketfifa.

i Gobletiif) ORE/MF/ A5 Rz >THRENS.
Basket /g Basket#Bi2IINMDAZ Bk DEMILIC & Y. Gobletiifa%
—> METBEEIORTLS.

Basket

2020 MEG
Human Brain Mapping 2021 ASSR
Frontiers in Psychiatry 4



4 4 0 4

Sugiyama S, Taniguchi T, Kinukawa T, Takeuchi N, Ohi K, Shioiri T, Nishihara M, Inui K 32

Suppression of Low-Frequency Gamma Oscillations by Activation of 40-Hz Oscillation 2022

Cereb Cortex 2785-2796
DOl

10.1093/cercor/bhab381

Sugiyama S, Ohi K, Kuramitsu A, Takai K, Muto Y, Taniguchi T, Kinukawa T, Takeuchi N, Motomura 12

E, Nishihara M, Shioiri T, Inui K

The Auditory Steady-State Response: Electrophysiological Index for Sensory Processing 2021

Dysfunction in Psychiatric Disorders

Front Psychiatry 644541
DOl

10.3389/fpsyt.2021.644541

Sugiyama S, Kinukawa T, Takeuchi N, Nishihara M, Shioiri T, Inui K 41

Assessment of haptic memory using somatosensory change-related cortical responses 2020

Hum Brain Mapp 4892-4900
DOl

10.1002/hbm. 25165

Sugiyama S, Taniguchi T, Kinukawa T, Takeuchi N, Ohi K, Shioiri T, Nishihara M, Inui K 17

The 40-Hz auditory steady-state response enhanced by beta-band subharmonics 2023

Front Neurosci 1127040

DOl
10.3389/fnins.2023.1127040




40-Hz

43

51

2021

(INUI Koji)




