|

) <

The University of Osaka
Institutional Knowledge Archive

Title E NEEEREHA B - TEEHI gh y S8 5F DR
#r

Author(s) (%4, *ZE; TH, ¥z, €H, KA fb

Citation |BEpRMHIR4IEZE. 2019, 47(1), p. 9-16

Version Type|VoR

URL https://hdl. handle.net/11094/95910

rights

Note

The University of Osaka Institutional Knowledge Archive : OUKA

https://ir. library. osaka-u. ac. jp/

The University of Osaka



B E BEMRERE 47(D) 1 9—16, 2019

b b SEZE N SRR 2 B v 72T B High y

P 2
LI

16 4 v 50
B B

BE WTICEMOZHRO G T2 2 EhbhoTWVED,

e AR L e LG Bl A K 2
TV,
140w %%

High y W7z

17 I B O AT

s | )Y

W H
o mR

I VA TET SN

VRHATED L) IZZEL T L 2IEREI SIS
zZ “CEP DM Z B ) L9 ICHZENEMRZ W E L CEG TAPARE

T, K2mlZ HHWET L22BEORIGEE) 2 sk L7z, mEEMERTH 5
WH UIRGE) 2 0T U720 B 1B RE R0 7K O LIRE N 73 AR 3 O [, Hp
LI OAMUFIRIZ BT High y GBS %25,

W FEATIRR LS IO & At

T D B DK ] T & % vy T IEl & BB A3 T High 7 WGBS BL L 720 ABFZEI3 High v

OB 2 REFAICETI T A 2 Sk Y, HET
T5HLZEERLTWDS, DO)‘@?JJ’MW)DH’“W&)\ B
VRO ] & BB A R AT

By L, WEFEDREIC

BHY

e TR Db S BRSO ZE) 7213 TR
CHRFBRFMRPMMED K & 72 1), F-armeEiiszz 5]
S LEXITIIIESLZLELLDH S, FRITHED
fili g D% \ZAMEMENTI K TH VY, B A0 HA
TIEA D RN RO 25 L PRI,
BUIARFRTIZE, 2011 4RIl 2e ¥l A 2 Bl o H
KOREWE3HLE DY, ZOBIRIEHIAE D #kig L TH
Y, stroke survivor DI BHE L TV 5 EEZ bNb,
W NI KM ASIE B9 5 2 & 13 functional magnetic
resonance imaging (fMRI) 3 positron emission tomog-
raphy (PET)?, magnetoencephalography (MEG)® 7
Ex ORI DRENTED, K2R
L L7z KRB R AR (fTMS)? R4 0 35 1 7 7
LM (DCS)” LD =2 —TEFL— 3 Vi
AT R OB TREICAITH L EOHED H 5

1) KRB EBEE TS v & — BRI T4
2) KPR ZER BRI R Te B iR oL Bl 2

3) UM R R BRI R 0T BE b AR o1 B
ZAVH 201845 1 H

FRINH - 2018 4£ 10 H 30 H

V2B U 72 R B L B 20 22 A | 242
— RIEHETEEY B O L1PE SR A3

IG5 £ 2615,
L LERDEE T I NE ) F—2 a3 v INbDHL

IR B T R T AR IIREN TH B,
ZIThhbhIl FREE~NDOH %7 7u—F L L
THETHEREA HETAMT 7LV vy - A
¥ —7 = — A (He'F BMI) 2R LIFFEEZ 7> T2,
BMI (W% BMD) & I3BiGEh 2 i L, € oR%
WX DA ER 2 3 E T 2B TH 5 5%, ZDFEHLIC
ERESORHI E 2D IERICERETH L, b
bIo 7V — 713 FEM D S FHIl S b High
) (>80 Hz) & XN s & HEMAEZFHT 52 &
THEBI O EEZ M LS4, ukRy N7 — A%
Y35 2 LT LT3, High y #H0GB) 24K
JHPEEN IR X D) AR e 2 L L T Wb L& R
SHTHBIY, BikiE~ v ¥ v Fciishs b
bH5Y, ¥72 High y IEBIIAMEEY, B85,
B g—X 2 E) =Y R EICHET 52 &AM
LNLTWBAS, WETICRYE L7 High » iG8) I3 AKIRF
HENTWiEW, %’fbhbhitbﬁ%ﬂ%@
(ECoG) 7543 B 5 22 e ASE i fE = &2 H
Wéykf%Tu%LLﬁ@HﬁMﬁ@%ﬂ%%%#



10

2958 &I, REAHLED DL VHET X =X A
RICHES TELDOTIR W E 2 AR T 72,

&

BB T A A DT A ASE B YIBRAR O Ai RS 7
D7zH4x5D20 My — MU FER (L= — 7 X
TA AN, T, HA) & dulaEsMil s E (X
4c) LIZEMBEABECA»ABE 1% B0, it A
FI&) O] % 445 Tl T IR B BN I &2 17 - 720

F LA TR 2 49 b AR L 3 >~
ba— U E L, ERUSHE TREER O B B ik %
FHAIL 720 BHZNEMI 128 7 v ¥ A VTV ¥ VN
it (EEG 2000 : HAOE®E, #at, HA) 2 HwThcs
L7z (sampling rate: 1,000 Hz) o

REHEE LTKOHHMET 217572, YV V%
A THEBRZE OLENICAKR 2ml 23 AL, A5
SOEMNBLHLD YA I Y THHMBET 248K L
720 K20 53 O FTHNEE I o [ CH B ST RE 2 BR D K

MRMR~ -1 27

fxZRER(ECOG)

RGBHAS

Kinect V2 ®

BRAMK
(EGG)

Laryngograph® fbiRe5t (EEG)

BRI 47 % 1

W TR 2 kR L 7ze 1 OB FEIEASE T Lz &
ZRERR L7288, TEPNCKZEAL, HeTHEEO R
N8WLEIZARL L HIEE L.

W T BrAG IR (] O IR R 1Y 70 528 O 72 O B ERE O SR
2134 Y B =5 v 24L& FHIIS % AR FIX (Laryn-
gograph Ltd, © > F >, UK) ® & & KfE~ £ 7 (SH-
121K, BIEMML FE0, HA) 2E L7z (R, £72
[ 51 Kinect v2 (Microsoft, Redmond, Washington,
USA) D RGB 7 A I X ATz b IiTo 720 BA
HIBEE (NS101, =—2 A5 1 A1)V, B, HAR) %
W TlEr, BAOEMM, W~ A 7 1ZFEE 5%
W7z, F - BARIMEEE ICHAT L2 LED 74 M %[
WS 5 L MR AT &2, 2% RGB &1 X F Tkl
$ 5 LT, EAUFMM, Wk~ 1 7, RGB €74
PoloNL Ty RS, TokHiTbhb
MIIHE P ICBE L2~V FE—=FUEHI 217> TE D
(B 2), ARFHUTF3:% H Ol T EE) O 72 7 IR §
Mg AL R B L, T OME2 I T LT b,

1 BRAAMK (EGG) LHME= A -
We TR 2 JFREMICE= 5 Y V75 HITHEBICIZ
BwHAMM (EGG, Laryngograph) D AR & I~ £ 2~
Rl L7
Fig. 1 Electroglottography (EGG, Laryngograph) and a throat
microphone. We monitored swallowing noninvasively
with electroglottography and a throat microphone to
determine the onset of execution of swallowing.
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Fig.2 Multimodal swallowing measurement. We monitored
swallowing noninvasively with EGG and a throat
microphone. Simultaneously, the participant was cap-
tured by an RGB camera of the Kinect va®. 20-plan-
er-surface platinum grid electrodes were placed sub-
durally over the most lateral portion of the central
sulcus. ECoG signals were measured using a
128-channel digital EEG system.
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Fig.3 Averaged waveforms of electroglottography (a) and a
throat microphone (b). The onset of swallowing was
defined as the initiation time of rising of EGG waveform
and marked. Swallowing stages were subdivided into
three phases according to EGG and a throat micro-
phone.
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Fig. 4 Temporal profiles of swallowing-related oscillatory changes and time-frequency analyses. a, The contour maps in the upper

row demonstrate the distribution of the high y power normalized by the controlled state, and those in the lower row demon-
strate that of the normalized B power from —5.0 to 2.5 s in each 0.5-s time interval. Upon mouth movement and water injec-
tion, high 7 increases appeared in the precentral and postcentral gyri. At the same time, B band power decreased in the
precentral gyrus but then rebounded in the same area from 1.0 to 1.5 s. Swallowing-related increases in high y band power
were observed in the subcentral area and frontal operculum (0 to 0.5s). White-filled circles indicate significant changes
(corrected p<0.05, one-way ANOVA, Bonferroni correction). A: anterior, P: posterior. b, Time-frequency plots calculated
from all electrodes are shown. The controlled state was used to set the baseline for the time-frequency analysis. Within —5.0
to — 2.5, the time-frequency plots from electrodes attached to the precentral gyrus (Ch 7, 12, 13) showed increases in high
y band power along with decreases in 8 band power. At the same time, high 7 band increases were observed in the time-fre-
quency plot calculated from the electrodes attached the postcentral gyrus (Ch 2, 3, 8). High y band power increases specific
to swallowing appeared in the time-frequency plot calculated from the electrode attached to the subcentral area (Ch9). ¢
Reconstructed MR image. The figures correspond to the channel number. The white dashed lines indicate the location of the
central sulcus, and the black dashed lines indicate the location of the lateral fissure.
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Cerebral cortex plays a crucial role in swallowing. Previous studies revealed swallow-
ing-related multiple cerebral loci, but temporal profile of neural activities during swallowing
has not been unveiled clearly. In the present study, we used human electrocorticograms
with high spatiotemporal resolution to investigate swallowing-related neural oscillatory
changes. Here, we show that high gamma power increases in the precentral and post-
central gyri were observed during mouth movement and water injection. During swallow-
ing, power increases in the high gamma band appeared in the frontal operculum and the
subcentral area. We distinguished discrete cortical activities that previous studies demon-
strated were equivalent activities that related to swallowing, and we showed that the frontal
operculum and the subcentral area were mainly activated during swallowing.

Key Words : swallowing, high gamma band activity, neural oscillatory changes, human
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