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Tongue movement and jaw movement path during chewing gum
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Association between oral texture-perception ability and ingestive

behavior in healthy young adults
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Effect of potassium ions facilitates swallowing initiation in rat
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Intravenous injection of atropine facilitates initiation of
swallows in anaesthetized rats
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mg/kg) ZERIRM (iv) 5L, WE FaERIC RIET T
BhAat Uiz, MBREICIE, 7 e roiEgc
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between anticholinergic burden and
oropharyngeal dysphagia among hospitalized
older adults
2020.

2) Tsubouchi et al.

inhibition of cough reflex induced by

Aging Clin Exp Res; in press,

Swallowing disorder and

atropine sulfate in conscious dogs. J
Pharmacol Sci 2008;106(3) :452-459.

3) Prescott SL et al. An Airway Protection
Program Revealed by Sweeping Genetic Control
of Vagal Afferents. Cell. 2020 Apr

30;181(3) :574-589.
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Changes in cognitive function and brain activity patterns due to altered
masticatory behavior
OFIFER ", saARZEN, RB/IIEGT? ERHE?

P <7 <V TTY—R2 2 AR, NEER L INESR
Yukina Miyazaki, Tatsuya Suzuki, Yoko Hasegawa, Shogo Yoshimura,
Sta.Maria M, Kazuhiro Hori, Kensuke Yamamura, Takahiro Ono, Yumie Ono
L WNAKYRAR - BLLEDRRHEAR LK, 2. AIBKFEREDE - Bl TR R AT
AT E B, 3. IR RERTR - AR AIIER D AEE T, 40 PHART: - BT
BT A R
1. Electrical Engineering Program, Graduate School of Science and Technology, Meiji University, 2.
Division of Comprehensive Prosthodontics, Niigata University Graduate School of Medical and Dental
Sciences, 3. Division of Oral Physiology, Niigata University Graduate School of Medical and Dental

Sciences, 4. Department of Electronics and Bioinformatics, School of Science and Technology, Meiji
University

I. HEY WEES A U T AL A BTN T DY =T T T AT

AATHD, NAOERFTIIHELEOETOR

TEOMEND, HETF a—A 770 EOHEEIE HIFIZ bitescan ZfEHT 2 K S famaiiz, ST A
S —HFAIC B RE A ) L X5 2 &R0, MHIEHE REDOWERE DI, bitescan i fHIZ X HIHE TEY D
BEDHERF STV 5 Eilin s |3 CRREEREfEE D U X EREFNL BT, AR OR®% ClfE & &k

A A AN ¥ 51 6}%(11\%)1)753\ H ¥ AIEICR IZE Y (BAf; 100g, food sunaga) fEHURFDIHNEG
VF B AR 2R NEREA TE O ME AN SR RE & ) B X Baitll U=, 75RO b 2 5 7= 9,
SENDMIZONWTITEZH S TIER Y, £ 2T, I AR OfI% TEREEREDLLT O 3 DOFRE AT

AMRIIEFE NG E L, VT 7T NT A R VN, BERERUT RSN 53 YL (functional near—
ZRWT 1 H RS TE OB R EE LI 8%6 Ol infrared spectroscopy: fNIRS (OMM-3000 *7-1%
WETHE, FRAMERE. FRAEREEI T OMMIEBEI DL L FOIRE-3000, S¥EEUERT)) & HW CRREFATRF O
IZDWNWT T & MU aBRIC K 0 gt L7 GEniE Jibd v BN 2 G L 7=

KFAmEESEA T B2 KGE 2020-0478, BIVE K F#HE T « 2back R
FENZ xS & U EERIEICE 3 2 mEl Z Bk « BT —A ML—TFE
W PRLZ2 e 22 55 558 4, A AR SR A5 s B (VA= Lo, FRASHFHEM )
# 20H03877), DNH MR
2back FRRE L B T — A ML— 7RI, FEATHE
0. Ak HE - ATENINHIRERE - ALIRCIEAERE 2 R 1A T = 53
HETH D, AR OFIZICBIT D RO ZE %
1. HeBRE FARD =02, BISENTIN ., SSRER GREEDY A
FEREE RN 41 N (BHE20 A, &tk 21 A, SF )= NIRR SN TOLHBRENREET HETD
PN 24. 0 1%) DEBICEI LT, Refd] [s]) &g (BH) HEHAIL 7=,
2. BB 3. T — X fRAT
1 2>HANF TR L T = & 28 E (LT 20 ARE BICE 0 EIFFOHBESEIL, SHBREOYH &

EL WO BIEY ORAETEE XL D ZS>D 7L RERAOEbERAZFEN L, BEZ LI IEAR tREL
— T S F DHIRE R Y 3T T, I AEEDS A L CHE RS OB b a Mt L, AR
V72 bitescan (SHARP #H#Y) X, EHO 7 7Y L O RGRE (QEMRE & SOREER]D) 2o\ T ool E
£ L CRFRROHBEMEFEL A8 TRE L, H M ZAT o 72, NIRS 7 — & |3 Oxy-Hb JEFEE

30



(LB AV, T2 4 SO i B AE >
B % TR LTz, —EIBES L (GLM) i
HIiZ Lo TR L 7= B9850 o BETR B~ » 71Tkt
L. SPM12%)% 3 /il L CRER - Jr AR T OMIRTE
WHED el 54T - 72

M. #HRBIOEL

BITE Y MHIEE S O AW % OB &I ARE

TOREEITHEMUZ (p<0.05 5 K1), hT—RA
L—7 3R & 2back SRE D AR GEMREL,  SOSFE
)L, WINHERO T RO/ E THoT-
(p<0.05 ;X1 2), # LUHMFHREF O Oxy-Hb %
BT, MAFT TIEMEBHCZEIT R SN 7208,
I AN TIEI AFE D A A7 O RTEHRATEF A FMUES
(Dorsolateral prefrontal cortex: DLPFC) L iEifh
AR OIEEN SRR I B E - T
(2sample—t fR7E; 3). 2back A D Oxy-Hb &
FEZEIL, MARTCIEMBEIC T oo T
D3, I AL T ABED A DLPFC DTGB3 6 FRAEIC
EEANFEIED) > 72 2sample t fE; X 4),

Bitescan (2 X A AXHEITEIOZE R AL L
BEPOEGFESEZ BN S, FHEE TR AR
&P HRE & CRRARRERGE IS IZ AR 6o T
M. IEEFHROFE R XV bitescan & Xk Al
MEMERIRF (2 DLPFC % X 0 VEEh S W, FRANAM O s\ ik
REZAT O BRI, £ 0 A7 O ATEERTE O A fif TR
MEHOZITNARE L e oo B BD,

NG ORERN G, B ANE THEENCAT O B9k
(AR 72 HME 21T 5 K 912725 2 & T, DLPFC %
AW BT E) S & 2 BES AL S 4u, DLPFC 2419
DR > BT — 7RV e AL A U TR
DLPFC OVEENZNSEA EH- U, 6 CEES) B O R8 i
THDRWIIEEI TITHY) Z &M TE L L0 o7z
EEZLND,

80

~ %
g 60 T
= 4 A
® _ 1
gé 20 A
= 1
= 90 ‘ -
popiiskiea N5

X 1 WHMEEIE O

50 50

5

o
()
0

s (R
>

40 40

1.1

SOSER] [s]
HH>-OHH
BGKEH] [s]
H——H
—ol—

0.9

HIH & H I x4 H

X2 FREFRED AR DA
(It - T —ANL— 7 HRE . 45 2back FELRH)

3 LUHMEFRERE O AXERTE SR O Lhig
(#HIE72 L p<0.05 ; S0 A%, IMARE > xFHEER)

1.0 15 2.0
t fiEi

4 2back FHREIRE O ARERTE FBAL D LLig
(FHIE72 L p<0.05 ; ST A%, I ARE < XPPREE)

V. XXk

1) OnoY, Yamamoto T, Kubo, K. Y., Onozuka M.
Occlusion and brain function: mastication as
a prevention of cognitive dysfunction. J Oral
rehabilitation. 2010;37(8):624-640

2) Yamada T, Umeyama S, Matsuda K.
Separation of fINIRS signals into functional
and systemic components based on
differences in hemodynamic modalities. PloS
one. 2012;7(11):e50271.

3) Yed C,Tak S, Jang K E, Jung J, Jang J.
NIRS-SPM: statistical parametric mapping
for near-infrared spectroscopy. Neuroimage.
2009;44(2):428-4417.
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Measurement of cortical blood flow during gum-chewing task
using near-infrared spectroscopy and
evaluation of skin blood flow artifact removal method

Z_Jﬁ_gl)

OgnAE Y, ik

, BRI, SRRHE?,

Yo a<7 < U7 7V =22 (IR Y, NEFER Y, N Y
Tatsuya Suzuki?, Yukina Miyazaki®, Yoko Hasegawa?®, Syogo Yoshimura?,
Ma Therese Sta. Maria®, Kensuke Yamamura®, Takahiro Ono?, Yumie Ono®

VEITA RIS RSB B TR

=
FE, X\

TR,

BUR R RABE EW A OAFeR D afG B Ao B, ¥ 0B,

VIR R B

o =
FEL X\ FE

TR

DElectrical Engineering Program, Graduate School of Science and Technology, Meiji University,
IDivision of Comprehensive Prosthodontics, Division of Oral Physiology,
Niigata University Graduate School of Medical and Dental Sciences,
“Department of Electronics and Bioinformatics, School of Science and Technology, Meiji University

I. B

% BE 1Y 3L 7R 4% 43 t 15 (functional near-infrared
spectroscopy: fNIRS) 13T 7R 4% S 23 B2 f§ <0 BH &
BREOERMEKEEB T 2HEE LR AL T
KW E O M2 (~F 7 v B A tk)
R T 5 IR R MR L TH D .
fNIRS (3 5F I I oD 2 24 0 (R 8l ~ D il K 23 Bb i
By D 22T, R BRI 3 v TUL B A R E )
RED MG REFH I ~D IS H A A BN T&E 72 D,
Lo LB Blckh 7 e —7 25k @4 55 k-
(B 1), EEHZHE S REMREICL DT —
FT7 77 FPORBADEROBRZNEIZL T
W EETIE NS O EF M, A X2 RE
THHRENREFLBEFENRERINTET

AR
525'67‘;1:1—7'3(: gxX7R-7
RKE
AER
R B
PN A

ORISR DA A — .

32

ARFZE T, MR MAEE LT W
LMEHMERRE o fNIRS T — X x4t L, &
TORBAGETICHkEL CEET S EE LK
WEBERETHIEM 7 oV ZE D ZEMALT
ZTORZMEERGTLEBEREZMET 5.

0. 5

1. HBRE
AR RN 414 (M 204, &tk 21 4,
R 24.0 %) MBEBRICSM L. RF%R
TR RFEHILEMAZ G L L ERIE5E
T 2mEEES RRE S B LLM 19
539 5) b NCHB R FPMEBEAELZBRESD
KR (KFRE S 1 2020-0478) AR Tirbhuiz.
2. EBRFTE

PeBRE LW M ATEEEE s CEETEEE 2 I N —F
% 48 F x » F LD fNIRS (OMM-3000 % 7= 1%
FOIRE-3000, &EE#EAERT) #4245 L, LA b
(&) 158, A7 (HLHE) 15B% 6
Al DR L7, HIGERAEHIET 572018, F
LMHMEEENT —E DT R (70 \/4y) D A K
7/ — AR L TITo 7. INIRS FHHlIZE
JAOMIEEBORIECH OB FEIIL~T S BB
BEZIL (Oxy-Hb) B I OMEEL~T 7 0
v URELE (Deoxy-Hb) ZHf&G L7z, £,
3 kT 4 ¥V XA Y (FASTRAK, Polhemus)



Z MW T fNIRS FHllo 70— 7 (L@ 2 3 L
T BELEYe =T EO 3 RTERE X =
YE AR (MNT JERE) 2% H L7z,
3. M7 4NVEE

ARKWFFE TR/ A AEBRETHZDHIC
AW Z2efl 7 4 v DIz, FREIMmiE/
A RIFEHPEESEICEE L TS ERES
ns. £9, &F v x® fNIRS FHHIE =
WXt L CEMRD &2 H L, 3 RME TR
BENLDEEMKESFEZHET 2 LN TE
L. bz, FHlEn INIRS 5 (AT —
Z) b KM (HEE Sz /) A4 X155)
EHAE T L LT, REMM A ARBREI L
7= fNIRS 1§ & (HE S 7z MifiiE5) 245
LD
4. {NIRS 5 DT — ¥ fiE#t

FH#I L7 fNIRS f§ 5%t L C Loz 7
ANV EEEZEH LT RS R A X R LR
DEWFEIICHLTE 6 BIOX AT DT — X %
BB L 7=, IMREE SO X 27 BhR
0L RDEITR—2AT A VMEEZIT- =,

I. HRERUZSE

fNIRS (E 5 DAET — X B X OLFMK /A
AREBOEZICx LT, MAEEHLEE IO
NR—RAT A VHHIEEAT > ZRERINEE % X 2
R T (F¥EROFHUF v 20 —H). K
& ML 2 A4 R ERTOE T — # 13 Oxy-Hb B &
O Deoxy-Hb DB F T mIZEML TED,
& it RO ER R Rl (X 2a). —
7, RIE R 2 A RARE# O IL, Oxy-Hb
& Deoxy-Hb i HFmicZ{b LTk, #E
RRTE N F — v b o (K 2b). £7-, &
T — &2 TIEFHI T ¥ » RV 2 {KIZ Oxy-Hb D
KRB H SN, FIEMGT ) A XRE% TS
A0 R 58 AT B O — RIE BB, — IR MR B 2 &
D> W WS B 38 ik 58 S I PR R L 72 MR TE S A B A,
fMRI Z FH W72 S5 TA%E 3 ok & —& L7z,

L EX 0,22/ 7 4 v & 137 L H G R E
WCEETDHEEMIK A A& REL, MigEh %
M TcE A RBEERA RSN, XV BHEIZEW
BREFOMRIEE 2 E~DIEHLHfFTE 5.

(a)

M1 PM DLPFC
B LR cn2s . ¢h 26 - ch27
— Oxy-Hb ﬁh ,
— DesiyiHB W] ch29 ch 30 ||t

Q
L
<

Time [s]

(b)

M1 PM DLPFC
B "ﬂ“ﬁ\\ch 25 ch26 ch 27
: M1 DLPFC
— Oxy-Hb ‘ ¢ch 29 Jf% ch 30 %
— Deoxy-Hb ‘
e} ’ -
5 l_ h 32 )‘%W ch 33 ch 34
Time [s] | ’
S1 PM

X 2. (a) FEEIMGE /A4 RABREFT (ET —4),
BIO (b) FEMIKE /S A AREH O NIRS {8
FOMB LW (FXEROFF v > LD

—EB). M1 : —RIEBEEF, S1: — RAKM KR B,
DLPFC : 5/ MAI fiBA BT EF, PM : Y& 8 i 5.

V. CHR

1) Ono Y, Kobayashi G, Hayama R, Ikuta R,
Onozuka M, Wake H, Shimada A, Shibuya T,
Tamaki K. Prefrontal hemodynamic changes
associated with subjective sense of occlusal
discomfort. BioMed Research International
2015;2015:395705.

2) Zhang X, Noah JA, Hirsch J. Separation of
the global and local components in functional

signals using

near-infrared spectroscopy

principal spatial  filtering.
Neurophotonics 2016;3(1):015004.
3) Onozuka M, Fujita M, Watanabe K, Hirano Y,

Niwa M, Nishiyama K, Saito S. Mapping

component

brain region activity during chewing: a
functional magnetic resonance imaging study.

J Dent Res. 2002;81(11):743-746.
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Effects of emotional changes in brain neural activity in relation to food intake
CRAIBIT, SAPEHE | AN 2, EAKHET S, YA ) T T
— A IR 4, NSRS, N !
Yoko Hasegawa, Shogo Yoshimura, Tatsuya Suzuki, Masako Shiramizu, Ma. Therese
Sta. Maria, Kensuke Yamamura, Yumie Ono, Takahiro Ono
L. BB RFAR R A AT 7E R L SRR 200 B, 2. BATA R RSB B LA e R B A LR
W, 3. RFATEMRZEEEE AR, 4. R RERFAGEE AR OO0 O EABZ S8, 5. HIGRE
BT AR it
1. Division of Comprehensive Prosthodontics, Graduate School of Medical and Dental Sciences, Niigata
University,2. Department of Electronics and Bioinformatics, Graduate School of Science and Technology, Meiji
University, 3. Department of Dental Hygiene, Otemae Junior College, 4. Division of Oral Physiology, Graduate School

of Medical and Dental Sciences, Niigata University, 4. Department of Electronics and Bioinformatics, School of
Science and Technology, Meiji University

I. BHY Mt &4k %2 fNIRS TaREAM L. #EEESICx T

TBWLW] EEUD2BEIMEZIHFEELS
B EEEEELH L EBICBEWEELY 5 XD
LEZDLNTVWD, BEBRREFETITIBNL
W, aFE D LR E HRIEENE L TET W B
U O D RGN E BIREL, AT Lo
TIBWLE ] OKRLFITkAY Th D, RITHK
B, REBRKAFE 72 MR ALEE O K & 5 T
WD TR BRI ~DRIEIC
Ko TIHREBMENSEEIN, TEAN PR
WHHELS b TWnWAaZ NN T VD,

o2, BEREMI T R 4% 4 e iE  (functional
near-infrared spectroscopy: fNIRS) (2 & % li#f
R OF S, HERFOFE A & AK
Bt & OB #EMICER L TR E (T > T
oo AT TIZ, HL20H - FON TBL
K7W LR U B HAZHEBE LG, TB
LW EEUDH ALY AERTEEM - 75 A B
FHATFIC B W TAH BT E(L2S R E o
722 —FH T, AUES - FEOHHRAEN (F
L) BER LT27c ) KR OE N DOWELEDE JE
EINTELT, gRAEMLTIEARL, TBnLL
W A EETBWLWL EERRBRICCHE
LTLEIHBREN VD% i x OWELFIZHE
o F B AL & BT R 72 2o 72

Z ZTCARMIZETIZ., #BRELZ S AND R M
BIFIZHbEZLOEHERHL, BV LWED
S BV DEZNENERTZEOK

34

HEEN AL N AR RIS EN I 5 2 DB IZ oW
THOLNCT A2 ZLH2HABME L (B R
fin BR SR A & B 27K GR 2019-0216)

. 5

XRIE.20-35 I ORI & O A A 21
4 (BrE104 &M 114, 281 £3.75%),
WHRELOPREZT, 7 LVLX—OF K% i
D L7=D b, Google Forms % f U724 i (2 B
TLHHEMA~OBEIZENGIT > T,

B IZE T 2 E R X, closed question &
open question (“4f = 72 B 5L BV 72 £ 0L &
ZTCL7EEW”) ®2 5% %k L7, closed
question (X, #ERFE LIS D 20 U B 40
412 open question T/ T 7K, “4F& £ 72
F BN EEZ DBENE o A 10 FE
WZHOWT, ThENRmEERLAL T Lo
(& ThHaFE~L THHEV 5 m~1 51).open
question D [AIZE 2 e U, #eBR A 523 (i L
HEN 5513 closed question D [AIE A & JE L T
BB AR E L, BBRESIE. MR
ELTHLNSHBINTZHN—EC (1 —
T XRGRIE) 72030 E TITRAAD D L
IN—Z MRICFHE LR E LT,
EH7 e ba gk 1 ICRT, MILbE O
BNE, WAIATEREE ) HEATHEE 2 1 N —T 5 45
F ¥ v 2L ® INIRS (FOIRE-3000, J 1k



Ar) =BV TITUW, oxy-Hb Z kT L7-, S5k
X, BHRIEMUEL T TR o7,

a>r0-)b

sz WERB LI
2 PR OIREE
7 ‘ PYZIN(4
1 55
2 N AEGED
E . sasagh By
P T E R LTV o e o w2
ESFTIR—A MR = ¢
. ERA-RRERIER .
REAIRES ~H R B -VAS 7 -
EEEDIRT
n/’i:l&\.'i‘ﬂ:el‘ . &'((Yfeb‘ & 8\
g Cap Caw ' - Uil
R o -‘-——— UR- TR
15sec  15sec  15sec 15sec
1:EBJobran

B, 2y ba—r (HWV—,8TFA) -
FE BN RS TR 3 EAV, T TR
T I M4g TR LEBILE, BATIS
RELELE=F—ICRTIINDERICHS
T, e~ & Visual analog scale (VAS: B\
LW~FEF0) oBZEE 2 YR LT,

fNIRS O 7 — Z &, —fRILWRIEE T L

(generalized linear model: GLM) % F > THEAT
L7c, 7. &M BRI OFEMIKSIZE L T
BB E @ L Ok U CRRTE 3 5 IR AL &2
MitH3 2 D7Dz, VAS fEHIC L 0 FF L5
D BE MV IAANTZUTOXTER SN D GLM
R T 24T o T2,

y(@) = Brx1(t) + Boxz(t) + P3xs(t) + Baxs(t)
+ Bsxs(t) + Boxe(t) + £(D)

y(@®) : INIRS FHHIE S, By FRE. x(®) « BB X 2 18 R
(VAS) 12 AT 2 MiEE O F T VB, xp(0) : & & il 4 5 7R il 34
WK T 5 MIGE O T VB, x3() 0 O D FERNREICER
T HMIEE O E T VB, x,(0) : MHUE IS X OVHE RIS KK T D MR
HoOETVEE x5@): X—A T A4 KU 7 hOETIVEE x6(8):
R—=2F v 7 hOETVEEK, &) BEHE.

T2 TCxlE B MR O VAS E % KB L 72
MIEE O T VEKTH D720, 1HENM X
i U 7o & B 284k & R AT SR BB Y i E
BRI ZEERD, LoTHEF v RNLDB
XY REIEE~ v 7 %8R m IS ER L,
SPM123 % V> T one-sample t-test Z 1TV, “¥
WL ES"OFEI TS U Takig ot
L CROST 5 MRRTE SR AL (2 Eihli E 72 L
p<0.005) ZRD7,

35

. EREOELE

B mEREEOFEN A K EWEE, 2/ o
WAMUETEE AT (Brodmann area: BA 9 B, BA
46 BF) DIZBWV T, A EITIHEE R
L7z, AMPEERICB VTS Tk, BAG6 % (Hi
EENE R EENEF) O — A B RIS B L
NHLNTENDTNCELE (K2), &4
MIRTEA TS 13, BB, BB, E1THRE
WCBEET L EERMEE TH D | LR, EE.
FEL ATE R BE T 5 FEATHERE & il 5
% o F 7215 S T EA AR O d i 22 Ak %, AT
i (reward) X0, #REAR7R & O KWL k%% O
MRS O I & B 5 2 A I LT
%o BRATENCHE 5 HFEHZE (LAY, 223 Sl HT
SHATE CRERER CX 722 L1k, BEITHE D AN
FOJEER N LR, FE R EmRERICREELY
5250 8EMEERLTWD, T bbb, & HEF
DBNWL SRR LICEELEZ D
AREPME S HESR S T,

BT

2: BEICKLIBHTRELTSIREMESE

IV. XX#ER

1.Rolls ET, Critchley HD, Mason R, Wakeman
EA. Orbitofrontal
olfactory and visual association learning. J
neurophysiology 1996; 75: 1970-81.

2. Hasegawa Y, Sakuramoto A, Suzuki T, et al.

cortex neurons: role in

Emotional modulation of cortical activity
during gum chewing: A functional near-
infrared spectroscopy study. Front Neurosci; in
press.

3.Ye J C, Tak S, Jang K E, Jung J, Jang J. NIRS-
SPM: statistical parametric mapping for near-
infrared spectroscopy. 2009;
Neuroimage;44(2):428-447.
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Which mastication cycle does start the difference of the jaw-opening reflex

modulation that depended on the jaw-position evoked during fictive
mastication in rabbits?

OfIK  Fn+, ZRH

e, P K

Tomoko Matsunaga, Takumi Morita, Katsunari Hiraba
TE N8 Bl T AR B R
Department of Physiology, School of dentistry, Aichi Gakuin university

I. B ®
MHIEEE) L ) X I DR OWHRES TH Y, To

U AFAES B/ — o Ve r L—F —|Z K
N /752Y AT (TR L
T B OYPEIS TR S DRGEA TN K 5%
2T DN, Z OBEEB OHIEIZ R 59 S S O —
DT 2B A RSHTITRBERE THE SN D b DR
o 5. AKBMER A ST EEhEE IZFE R S D &,
PHRAR L A THIBI S D Z Enmbn TG 2.
Hox 1ZLARTL Y, Z OIKBIMEBR 1 B 0> 2878 23 EL g
A 7 N OWEERERTO BN (B DA O H)
LR Pl S s Z L aHE L TE .
FANLAIZARAT L 72 3O S BRAa R I E D 2 A I v

J X A%

2 T AR WELPES H i 1 e

Th

L2rL, 20

TNGELDDONEW D JUIRTZH G TIEZeu.

Rz, NHIEHEE) GRS D, WESHEMAAE U AR
SIRWVINEINA U0 ThiE, ZOBEMICEE L

B B SR ORI IS, BEEAIC X DR H D
ANBRBETIIRNWZ L2 BW®T 5. —J7, A7
JUIEIE L 72 D 5258 < JHIABRLE S D Dy, HrA 7 L
FHND T LIRS TS OTHIE, K
BRI & DRI D DIEFEA TN EEAS N TR B IR <

36

B B B 23 S D FENEANRTE STV D 2 & 7R
g 5.

AWFFED BRI, 2wy & IEMERIES) T T e iR
RIS &> THFE S DB 0 SIS 2, RITHBH 4G
% 1A B KO 1 A 7 VAN ThEhz
NELZfiAT L, B1% OB B U OZEF/DMa 1 &

IWHNGBRMBENLDNEHGENNITLZETHD.

NELMER B

II.

1. AAFHLE & Fisk
ABFFEDIFHLE Fs L ORI D SR Z M F e K
FHRENY) SRR R EHIAEML L T RGBS 1 AGDU 476-2

5

=

=) ATo7-.

U LS UREE T OREO AARBREG Y (KE 2.9~
3.5kg) 12 PNTHBWT, F M HA A ZFEEL,
BRI (M T2 e Y — T T EAD EE) & Fihk L
To. ZEAR T R AR O 7 IS Y A v — B A A
BIFZEE B LEE L7z, A5 ARSI ER
WO EXFLEEMm LS L CHEROFEEIT-
7o, B O BEHE A i e T A

FERRAED T DI M O — 2 HilkR L EEH

(\ZEE UNHEHEE



WREF 2 EE N LTc. SAVEILE DR, e 2 KRR T2 T
KR AMREF (2 & o AT U NEs A RN L, TR
WRERETh A A5 ST, R OVHIE RS EB)RFIC,
WEIE A 7 L o> Tl b BRI 23 2 5 4 2 P P AR B2
P OWEHEARRAT (end-CL:BAA &K 2.6 mm) DFAALIC
BT, THEMR 2 Z5RR CRMSEEE 4Hz, HRK
SREE 1.04T) U CH _MEARICARBAMEDA 0 SO 255 % L,
ZOMEMFLEREIT o T2,
2. fEHT

¥ Y OIHISRREB) R ORI E I3 4Hz TH 5.
ARFZETIL 1 MG A 7 VAR IR] CBAGE CBA 1 AU 23
FFESND T, HHEHER) OB N BCHIK 4 Hz TH
JE RSN D, WEDL  OHFFETIE 1 Hz OBET
BB 25556 LTV 508, ZERRFIC 4 Hz OB TR
AN 253 T 5 &, 1Hz OFF L Hfg L TR A2 B
% ZEDORRAROZE R RE L, IREED LT
SHEPNROND. 2T, LI 41z OHEE TH
¥ - Gk LTCBA DA &, PHMSAES) R Fosk L 72 B
ORST%, BORDFER S AV NEF & i S CHEIE B
Wtk 1A 7 VEDNS 6 A 7V HE TOB NSO
BESRAE M L.

M. FERKOELE
LHFRFIC 4 Hz OB THE¥E L72BA A S DR ig I
FIMBRLATR 1 A NG 2 BITHT TRELEA L,
FOBRADT H2EAN R B0, BRELIE, K
SR IIMIZE L. FBFIRZ 6G S W7 iR o
B O SCHENE 2 100% & U7=Ky, THMEERAATE 1 Y1 7 1
FUZFE3E L7 BH 0 SO OIRIR I X267 O 40%, 24
A7 NVEITIR 1%L, 1A 7 VENL 294 7 /VH
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ORI ZIHITHNH S, & D% b Eroeric itz 15% 2L
Tl S TW e, ZERRFICR 6N 1B NS 2
J& H OFIOB A SGHRIEORAD 2 ik LT, IHIEE
o end-CL OFEN TEHHE LIZBABAKIHD 191 7
NEDD 2 A7 NVHTOEIIAEERLDTH -
oo Fiz, 1A 7 NVEOREE g LT, 3% 17
VBT O A 7 MBI HEIRIEE ORICE
EAENRD L.

AMFFENZ I 1T 5 end-CL DFAALIE, 1 HIEEYA 7 LD
1 C 6 P A AR I CRCEARELRT OO b DS el
1HA 27 VBEICHERELEHAK

SHEHE AR D DEFAT) b E7ZAE T TRV IREET

HELDHHITHHDT,

I I TS, UL, WHIEBRALETE 2 1 7 LV EEL
B2 6B A B 28R < il S vz, 2,
A hu—7 B, T b HIHEIREE R ORE I
DR D DAL TEMOKENTH
N, TObHEIFTOREICHESHNTHAKKND T —

NHIE O 1

R7 40— Rehliintrion T % aREME 27~ LT
W5,
EIESEEEC 72 5 72 1 [ OBSHEMANE U 57217 T
b WIS ) 51T 5 BN ORENT O, RO
A b w—27 3B IE 0 KSR AR gEEE A 2 TREIC LT
WHBDTHDHEBEZLILD.
IV.XX B

Nakamura Y, Katakura N: Generation of masticatory

1)
rhythm in the brainstem. Neurosci Res, 23: 1995.
2)  Lund JP, Olsson KA: The importance of reflexes and

their control during jaw movement. Trends Neurosci,

6: 1983.



7 v FOBETIZEIT 5 _MEAHEREDIEE)
Activation of posterior digastric muscle during swallowing
O HHEY:, 4787, Titi Chotirungsan, =4/ 1=, FF. b 3%

(OYuhei Tsutsui, Takanori Tsujimura, Titi Chotirungsan,

Jin Magara, Makoto Inoue
FERFEEFRAEEEHERBET U Y 7T — 3 Uiy

Division of Dysphagia Rehabilitation,

Niigata University Graduate School of Medical and Dental Sciences

1. BERY

WE N R S RIS, IR O AR MR T X &
— URERMOEEALICHEVZ OHmPEIR &
NT—EHOEHPRBOOLND. TOHICTEE L
BHEREZENTNDLIZEER<ALATND
2, BH 8 fh % KB Posterior belly of
digastric muscle (Post Dig) ®JF@EhIZBI 4 %
LR IXIT & A E 72\, Post Dig 13 EH A B X Ad
E X, & oiE#) X accessory facial
nucleus (AcsT) IZfZE T D L W9 V3. KL D
HAX, W T o Post Dig DTGS2 it gk
DL, PRICKBT S EE =2 —1 2 DFTEL
W TR OEMRMEEZRL ZETHD.

0. 5

B 7-9 W O FEME Sprague-Dawley 7 v b
EBOUHE T XA ICEE L7 AesT WO EE) = =
— B DREDHIT, REMMSELFEGEIT o
7-. ZONEIL, (1)Choline Acetyltransfera
se (ChAT) BEMEM ML 0 &, (2) KCAE I 72 Wz B
~OEWARITRIC L > THl & Z S5 c-Fos B
PEFIML O R E, (3)Post Dig ICEA & L7247
MR N L —H —TdH D Fluoro Gold (FG) 5
MR O [EE, (4) c-Fos 3 X O FG B A 2
[ T P el

FEEr 2 FH 2T S Post Dig O EXN
(electromyography, EMG) il Z EE T3 X O
HHATEI T 7 v M TITo 2.
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FhR 2-1 (B2MEERR) <Tik, v L& Ui
ToZ v b (1.5 g/kg) ZHWE. B0 8
#“IEIChnx T, WETEBEE DO OITHIRE
B 78 D OV AR b I A HE X RC 8k R A A
ANL7-. HEF#FHI X Von Frey 7 4 7 A b
(0.0008g) IZ XD ~DMAIE L, W T
PGB 2 st gk L7z,

FhR 2-2 (1BMEEBR) <TiX, 25 MM TIC
TWE, A NEmATE - #IE, WAIRE S
EXEEEmAMA L. i 1 AREED
MG 2 £F > TG, W, fRKES) 2Rk L
7o, RRERICERL T, AR omE R
WAy — T N~y Rax s ZIERL, v
— /)L R —7 ), g, AD 2 /N— X &g
LT 10 kHz ®% > 7 U v 7 #EIZ T PCITH
AT

M. HREOELE

FEhR 1

c-Fos B MEM IR IZ. HWE T 5 O 72 ® O My 531
WA A MR R B Z I 2 T, AesT, 2 &
WZZOYIE BT, BHAE LY b AEEICS
<ROLA, EBEMRFFMICELY | shamBEL Y
LHEFFHREBEICBWTHEEICHEML Tz (K
1), £72. Acs7T 2BV T, ChAT B X O FG B
WM N b AL, AcsT OWAIE T > D
c-Fos/FG —HEYEBGEME AR b (X
2).



FEHR 2-1 : MEFH ORI X o THR I

HWE TG E LT, BFREMH L LTHS
A BREEHICMZ T Post Dig IZ/8— X |k
FANRD Iz (K 3). 2 BEO O F kB4
R IZ LRy o 722, Post Dig lTBIT A F K
BN b —27 £ TORMIZ, FIREBEH IV
LMo T (X 4).
FEHR 2-2: BHEATEI N T v b O EHE T IFRC %
AT o 7= & 2 A, PostDig TITMHMEHE O &7 b
THETRFICOIEE DB I 7. WE T RSB O
INE = T EFERERRIZ, HE TS O
MaErRLTZ.

PLE ol B, AesT 13z BH ~ o B ARORI B S

B L THEMA L, 2vD Post Dig DE# =2 —1

Ut AesT ~ L 8&E T 252 L KLV, Post Digp
EE R L O AcsT DIFEMEALIT, W TR ICH 5
T HAREMEEREBEL TS,

120 - p= 00258

80 -

40 1 n=4-5
g Student’s 7 test
=
»n

0 ‘ ‘
Rostral Middle Caudal

1. W TEEHRE L sham BEIC B 1F D c-Fos Btk
MR H (fEdh) o B, Swallow, WHE N RE ;
Rostral, W Acs7;Middle, H [ Acs7;Caudal,
Pl Acs.

Rostral Arrow : FG (+), e-Fos(+)
Asterisk @ FG (+), e-Fos (-)
Triangle : c-Fos (+) alone

2. c-Fos/FG " EY:tn (DAB Yeth) 5Ll g
Arrow: RKHI, FG B/ c-Fos Bk
Asterisk: 7 A& U X 7, FG 51/ c—Fos f&ME
Triangle: K., c—Fos 5,

Facial n. : /A %
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Swallow Swallow Swallow 0.1mv

\l \} | [
Diaphragm H,Mwu u&M&duJ‘u MMA
0.01 mvV
Sternohyoid Md_ M M«M [
0.03 mV.
iyeonoid kA WM&A kﬁﬂmﬁ
0.03 mV.
Post-Digastric “ﬁ m [

B 3. FEHR2-112 fé%ﬁ%mﬂ@ ié%
B . W T REITEY, R L, &
B LM, THheEblo, H_EMBEICDH KX
IRAN— A NRKPBEIND.

Diaphragm, B5[E % ;Sternohyoid, WM& &H & ;
Thyrohyoid, FRE'H A ; Post-Digastric, %H
“MERR R NE 5 Swallow, WEF.

Sternohyoid % } }

Tt
Thyrohyoid ‘ + %
T
Post-Digastric % + %
-0.05 0 0.05 0.1 0.15 0.2 0.25 0.3 0.35

(sec)

4. WETREDO K ORI R, FAREE D
(Thyrohyoid) DO IE#ENEILE % ¥ (time 0) &
L7, S JEM%ME (Post-Digastric) L WET
6 E filh Td 5 Thyrohyoid O & Kk BH bk I [ 12 72
72 <, ¥ — 7 % Post-Digastric 2N A & |24
fTLTWiz., WE &EM (Sternohyoid) D
B BICIL LR ORI ERERZR DO RN D
OO, BE—JfE, FEELEEBICHAERENE
7. Tffp < 0.001 vs Sternohyoid, #p <
0.05 vs Thyrohyoid; ***p < 0.001 (rm one way
ANOVA).

IV. XX#

1) Semba K and Egger MD, J Comp Neurol. 1986
2) Sasaki S et al, Brain Behav Evol. 1982
3) Shohara E and Sakai S, Exp Neurol. 1983



Modulation of Digastric Reflex Responses during
Chewing, Licking and Swallowing in conscious rats

OT. CHOTIRUNGSAN“? J. MAGARA', T. TSUJIMURA', M. INOUE'

'Division of Dysphagia Rehabilitation., Niigata University Graduate School of Medical

and Dental Sciences,

Japan

“Department of Oral Diagnosis, Faculty of Dentistry, Naresuan University, Thailand

I. BN
Digastric muscle (Dig) is composed of
anterior belly (Ant-Dig) and posterior belly
(Post-Dig) innervated by different motor

neurons. Ant-Dig reflex is known to be a
jaw—opening reflex and numerous studies have
Ant-Dig
responses in functions (Lund and Olsson, 1983;
1998; Yamada et al., 2013).

Post-Dig and

reported modulation of reflex
Yamamura et al.,

However, the reflex its
contribution to orofacial function have never
been investigated before

This is the first time to reveal the nature
and modulation of Post-Dig reflex during rest,
lick,

the reflex was evoked and modulated in the

chew, and swallow. We investigated how

functions.

0. H&

In this study, Sprague Dawley rats were
chronically implanted electrodes for recording
electromyograms (EMGs) of Post-Dig, Ant-Dig,
masseter and thyrohyoid muscles. Via the head
connector and cables, the rat could freely

behave in the recording session (Fig. 1).

lick,

reflexes

During rest, chew, and swallow of

conscious rats, were evoked by

low—threshold electrical stimulation of the

40

inferior alveolar nerve (single pulse, 0.5 us
in duration). EMG burst of thyrohyoid and both
masseter and Ant-Dig muscles were used to
identify swallowing and masticatory phases,
respectively. In each phase, the comparison and
association between two reflexes were examined
with reflex parameters, including threshold,

latency and peak—to—peak amplitude (Fig. 2).

Lick Chew

Fig. 1 Recording setup
® Chew-Oper Chew-Close Chew-swallow
Stim
S | | J [ tomy
Rt Ma | ! | |, I 10mv
M v
Lipostnie —| et | otff 1 osmy
Rt post-Dig v} - f ot L it l': S | oamv
Rt ant-Dig .-q(;#—d— v L-.‘;.%b }MMW I 10mv
Rest Lick-Open Lick-Close Lick-Swallow
Stim
o — || | | [ o
Rt Mas I. TI I[ I, l 4.0mv
Lt postDig ._J.L« f rﬁ 5 | osmv
Rt postDig — b ] PRI AR wlbidl—i | aamv
“-}J — 1 s -
Resnt-Dis vl 4| ot b —',-,‘.J‘EJ.F I Lomv

200 ms

Fig. 2 Raw data of EMG recordings during rest
vs chew (upper part), and during rest vs lick

(lower part). After stimulation (=5 msec), the



reflex responses were established (indicated
The

mastication and deglutition were obviously

by arrowheads). responses during

inhibited compared with that during rest

M. HREOELE

The mean stimulus intensity to evoke both
reflexes was 0.263 +/- 0.132 mA (< 3T, n = 10).
The latency was b5.477 +/- 0.429 ms (n= 10) for
Ant-Dig reflex and 5.509 +/- 0.265 ms (n= 10)
for Post-Dig reflex. There was no difference in
between Ant-Dig and Post-Dig
The results indicate that

those values
reflex responses.
Post-Dig may also be a disynaptic reflex evoked

by non—noxious trigeminal stimulation.

Both
significantly inhibited during chew compared
with rest (Fig. 3). The
largest in the jaw—closing phase (P < 0.001).

reflex peak amplitudes were

inhibition was the

Amplitude (mV), Post-Dig Amplitude (mV), Ant-Dig

Ipi  Contra

Fig. 3 Mean amplitudes of reflex responses in
Post-Dig (left chart) and Ant-Dig (right chart)
while the animals were resting and eating food
pellet. For feeding period, amplitude values
were divided into jaw—closing, jaw—opening and
swallowing phases. In each phase, the reflex
responses were evoked by either ipsilateral or

contralateral nerves.

As with reflex were

lick.
especially in jaw-closing phase (P < 0.001).

chew,
inhibited

responses

significantly during

Further, modulatory property of both reflexes
was identical to each other (Fig. 4).

41

Amplitude (mV), Ant-Dig

Amplitude (mV), Post-Dig

a | lpi Coun

Lick swallow

Lick open

Two Way Repeated Measures ANOVA. ***P <0.001, *P <0.05

Fig. 4 Mean peak amplitudes of Post-Dig (left

chart) and Ant-Dig reflex responses (right
chart) during rest and lick.
These results suggest that Post-Dig

coordinated with Ant-Dig to serve not only
but laryngeal
We predict that both reflexes

orofacial also protective
mechanisms.

should be reduced during ingestion, especially

in the jaw—closing phase, to prevent
unnecessary occurrences

V. TR
1) Lund, J. P., & Olsson, K. A. (1983). The

importance of reflexes and their control
during jaw movements. 7rends in
Neurosciences, 6, 458-463.

http://doi.org/10.1016/0166-2236(83)9

0219-9

2) Yamamura, K., Inoue, M., Igarashi, N.,
Takahashi, Y., & Yamada, Y. (1998).
Effects of food consistency on the

modulatory mode of the digastric reflex

during chewing in freely behaving
rabbits. Brain Research, 796, 257-264.

http://doi.org/10.1016/s0006-8993 (97)

01470-4
3) Yamada, A., Kajii, Y., Sakai, S., Tsujimura,
T., Nakamura, Y., Ariyasinghe, s.,

J., & Inoue, M. (2013). Effects

of chewing and swallowing behavior on

Magara,

jaw opening reflex responses in freely
feeding rabbits. Neuroscience letters,
535.

http://doi.org/10.1016/j. neulet. 2012.
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Swallowing sound detection system
based on multiple machine learning algorithms

OARNEY, BASEEY, %FEHEY, wREER"Y,
BB Y, EHEHBN Y REH =Y

3)
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D) TSR FRFPERIREH A 7e R T,
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I. A

TRV ANAE) T =2 a3 VRREEERICBVWTER
WE T IR E I T D B0 E £ - TV D B TR
FEaZE T o 0ICHE FiEE A (VFSS:Video-
Fluoroscopic Swallow Study) <°HE N NSk A (FEES:
Fiberoptic Endoscopic Examination of Swallowing) 72317
PNDLNIZEARRAE TH O @l 722 5RO =
FERRMLELE STV IERENRAT ) —=
A E UC SRS A AL D < W T R E O R
DT TV D D3, 5l OB FBUAKFT D.
VAR T N E XM~ o 7 1 7 o AN T
g Ccx, MERWETREEDR S ) —=v Dl
(SIS ST ERIESIER STV D
[21[3]. L L7eid B 3k &2 OFRAEIZ LviE, H2FH
D MFCC(Mel-Frequency Cepstrum Coefficients)d Hi
MR SN E—OBBEET T AR ST
X 72 T CTH A T B O R DN SR O
FEFEZHOVHE N EEEBRE X T ALY,
W o MEREm 2 HiEE 0 D LB 2 2 RIFJET
%, BY —BE TR W TS SN T E T — 4
N2 % b I RET DEBOMW T E FiEx M
WTCBE TR HEMR S AT D DOR R RETT D 2
LxEE LT,

. 5

1. TFET—F_X—2

AAFIENL, FEE KA MR T - BRI fmEE
FHEFZEBDDEE (No.3332-1) 2% THEM LA
MR TILERWTEEEE L LALIZ0RWDEH
D VFSS L [AIIRFIZE U —Z Wk FIRFOHE T35 &6k L
THBE 74 L OFFET — X xR E Uiz Sk (v
~A 7 v 7% (SH-12jk, A ZEEMRER) %2 Hv, 5
Y TR 441K HZ, T Y Z VA RRE < 16bit
C,VF @i &[RRI L7 =0 VF Bl O 1R 2
HEWZ2 HOWBHEICEIVHER A XY hOTXY
7T

2. BWETEDOBBHMI RT A

B 11Tl AR CIRET 2N BB S AT
LD R &2 R T IRE T AT AT, AT TR 4
SR TR ER OB EET V2 G ST 5
T NVEEETENSRD, ETERET — X 1T
l6kHz (ZX Y7 ) 7 &, 7 L—AH A X
40V TN T " A K160 Y TV THEIL T,
%7 L—AE 13 Rotd MFCC ZHi L, o 2
Wt B £ TOMEOBRFINZIED < K8z xt L, BE %
WAL 7L —b2AE7L—LLEHZLEAEDN
TAE 7 V—LADERT 258, 20008 ED %
—ODFBFIEY—FRE L EHIELNTEAT



TEY— KRNI, ~=a2T7 A TXRY 7LD Iﬂﬁié
AUTZHE T E X D 30% L, EAa Gt D20~
V—REERLE. $ET—XIZ iWTﬁit/~
RUAMC R BRIEE 2 ENEGENDI N, TN 5 IHIE
WETHTeY—RKELTHRVE-T-.

1
1%7&/?&%’\/’677‘)-“[)’1/ — FRTETCY K
:
WTFTEIEY —RK
HHERD

1 SRRSO T EABME S 2T A0T7 e v 71X
BEVAT LN TRET — 2 POl T
Y= ROHBH AT DI AETE Y — K
O FFEE ORI 21T o 72, Fr8E & 137 — 2 OBRSL
STEMEHZBMETCREA LD THY FF¥EEL b
CATHEM R T VIR AT O RN TIX AR
DOREFEREZ & IR EOME T OMRELZ B E L
T MFCC & A7 FVED,I ZOZ LS OBIEE
BEZ S DOEEFH 72 RTOREEOR T 21T o 72
W FEET VL LTHIEYR— X7 b~y
> (SVM:Support Vector Machine) & % g/ 3—+& 7
1> (MLP: MultiLayer Perceptron)Z 727 >
TFEEICL Y WS - N E Y — RO
ZAT S T2 BB SVM I VT3 25~ F LT 4 D
I ZRDDH AR RNT A= OfEIE1 & L7z MLP
I ANEO = N : 72, FEDO==> ML :
75, @D =y M1 & LSRR 1000 [F]
E LT 7 B IZI Ensemble Learning
Toolbox:Easily  Building Custom Ensembles
MATLAB[4]%ZfEH L, 5 [HO#HE SVM, 5 fild> MLP

in

BEEIE, TNENOFEBERNOEONHEE
Eab Lo, EAFTESREISLERIRT
TINVEEI J:éﬁ*%'%%ﬁt ZOFEIZEIVELN

12T N OPERERHIE 21T © 72912, 5 I ERGE A
1TV, FHIHEEEIL Flscore, JE%, %%ﬁ FEEE, Bot
= (PPV: Positive Predictive Value) , [2MERgHR
(NPV: Negative Predictive Value) % FHV 7= Flscore & |3
JREE L PPV OFRFNEY) CRER S AU R EE 2 5 FR AR
D—>Td D AW TIL Matlab (R2017a,Mathworks)
ZHWC, T —Z i 217> 7.
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2

@BFERE E0 -

(b) MFCC ;-
1+ 2RFTEEM

©FETEY-F

Nl 1]

WRPRD
Time[s]  pocysmrEER

2 WEREXKHEETAOTRE DK

M. #HREOEBLE
B 2 121E, ()i FE 2B dkE T — Z W (b)RiL
BCHW MFCC 1 - 2 ot H OfRFN ()i iz
BTV — RN, T o 78 Lo HE
EINTWETFETE Y —RE2RLTWNDH.ZOfE R
D—H75> 6 MFCC IZ IS FHEEH W THE =Y
— BB EN, 7o T AFEFIC IV TR
Y= RRHEETELZ MR TER. £ 112X
LLwiﬁf%Entmzﬁ®ﬁ?ﬁit/w%k
3502l DFEME T = v — K& H 72k T B 8k

Rt SN
#£1 TYHVYIAETNICK BHET SRR
Fl-score Sensitivity| %] Specificity[%] | Accuracy[%] PPV[%] NPV[%]
0.86:0.02 | 81.5947.00 | 99.5270.19 | 98.3620.76 ] 91.52+3.46 | 98.73 -0.73
(mean* SD)

CORERND BETHUVATLAEMHT O LI
£V 086 D Flscore THE FH =t Y — R& XD ZLE
ISR CTE D Z LR ENT EEEINT
MFCC, A <7 h)VEL 72 & O R, I NS 7
VT NVEEDPEE T ERBICB W THLEN TH D LR
S,

e

LEBFFEH T > B CIRSCHERE AL B 5 VR Z 05 2189
TR EHNTZLET
SCHR

[1] Jayatilake, Dushyantha, et al."Smartphone-based real-time
assessment of swallowing ability from the swallowing sound."
IEEE journal of translational engineering in health and
medicine 3 (2015): 1-10.

Kuramoto, Naomi, et al. "Deep Learning-Based Swallowing
Monitor for Realtime Detection of Swallow Duration."

2020 42nd Annual International Conference of the IEEE
Engineering in Medicine & Biology Society (EMBC). IEEE,
2020.

Khlaifi, H., Istrate, D., Demongeot, J., & Malouche, D. (2018).
Swallowing sound recognition at home using GMM. IRBM,
39(6), 407-412.

Victor Henrique Alves Ribeiro, Gilberto ReynosoMeza.
Ensemble LearningToolbox: Easily Buildin CustomEnsembles
in MATLAB (2022 4 11 A 10 AR'E)
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Properties of noise signals in ambulatory EMG recording
during daily life
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1. BERY 7 T F#EAF (NN01-102, Ignion ), /3
AINVEERHEES T v 7 F F1 (FRO1-S4-220,

MEARFF O A T < REERF O MHIGFHIEE) 50 Ignion B 2o NICEE S LV Ny REFEH L

OERICKIETHENREI VI ENKREON THERLE, VA XEEHT T FOMEZX
FIZLoTHLMZENRS2HD ", Zh b 1IERT,
DFEM PO BB 2R & AT T 5 72 12X,
T I ALRL TCH T 27 7 — Mk
TR HERGTERICESSMITNEE TH
HEEZOLND,

— 5 Fex O EAETFREICHEMET HEHE 7
X AWML TEBY . 20 NI 5B marvrr@  FANIYI i
WCHEKT D ) A4 XMF 50N E O ;S X Gk M1 /7AXGEEHT T
WL RIFTTHICONWTORBERITIAREL T
WHDONRBREBEZOND, EZTARMRIZ., 7T FEFITENCT o 7EMLTLa—F
THEERF O B AIEREICEB W THERGHKIZ — (RR-XS455) IZHEH Lc, £/, HHBREIC
BALED /A X EEORMICETI2EREL 1T, FICEXR - B SO BRIEOBICITEREIC

WATITT(R)

NNO1-102

WETIVREHRE

WEFTLHZLERME LT, DNTHRA AATICRET D L DAL,
JARXEEHT T T oEEREBEK 2 I
0. KHi AT
BEBRE

BeBREIL, BERAN TS (B34, &Mk 4
%, F¥35.3 %) & L. ARBFZEIE, MLk
T mBEEATMNEZBR SO KR (F
1810-001, HF 2210-022) 453 THT7 - 7~.

A REHRERERE
JAREERT T T, VA ¥ 1L A LANH X2 JAXEEHT T FEERRE
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iz
EEMNR ) A AMBEL T, #BE T4/
A RXEHFlk B LA S BT OB R
TICBTD /A4 XA zifrole. BHBohieT —
ZIE A 774 NCTRED 7 A4 XE 5BV
TR =T EHWTHTZITV., ) A XD
LA EI T N LT,
EMEM e ) A4 XBLE LTI, HBRE14%
HMRLLT /A A EFRBEBLESET D L
bl AR L CERm B 2 S L
TEIREE T BB EREE e O QU TN O & fE e 5% 7
MO EITo 72, £/, HEHE O R/
BB FRFERICCHEIESHZFH LR
BETICBTZ2HERLE ) A X1E 5 O [F HF &k
EAT o1z, AT A 7 74 2 TITv, 2 A4 X,
EMG, RA ARXAEDETORBT — X% 14D
I N2 —U Y 7 M ETHRICKS /A
XA X MR - R E AT o T,

m. HREVELE
A AEmIcBIT 5 /A4 XLk R} 42 X
BIART, THDOHEREBEBICB W TRBE I
%)) A4 AT 284.0+306.5 B K TH o
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Age Differences in Sensitivity and Effect of Topical Lidocaine on the
Tongue in Healthy Female Subjects
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I 28 4 g i € B (burning mouth syndrome:
BMS) DOJFREIZANBIEN, LEAESAE A O,
e 68 B MR & OB E AR S TV D D,
Watanabe & 2%, &E&METHRA (quantitative
sensory testing: QST) T X % &% B o ) & i 3
715, BMS (361 % 1 B R0 00 B - & R e
L7=. —J, Honda & )%, QST &.LET A FD
FERN D, RO EL D, LS
ZINA BMS OJRREICEHEEREE LH > TnD &
DRfGEEZRLTND.

BMS OIEFIEIRMEETZDN, BT A0V
R A N KD R S E DO F MR R S
NTHWa ., ZhoDFMEELRFT 27201,
ATEEME & LT, BEZ AR E LEEEITHENR S
HI™D, bihvbiuil KA U ICEB L, %
{THoT&7=9.

BMS D FRR L, BEF DL < oSk
ThdD. ZOXHIBREREEELAD &, WIED
AT L LClE, ZHETOXIIC, HFEORHE
2T TR, TEE, RIS, GREFRTH D
50 RO ZtEZ2xtg e U, HEMEE oz
ITHOZENEBETHLEBZT.

AMFFEIE, FRO R D42 (50 K& 20 1R)
DEOREZME, UV RIA XD %, QST
THEHM L, M & ERRE L.

n. Jik
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PR 1L, 50 ARDREE Mk 8 4 (R i P 52-59
i, CFEIHEE 56.1 %) &, 20 RO LM 8 4

(FF MR RLDH 24-27 e, V4RI 25.57%), & 16 4
L7z

EEIZES B, BT A b (General Heath
Questionnaire-60: GHQ-60), & DO fli[ £ fE (tactile
detection threshold: TDT ) , & @ J§ & B &
(filament-prick pain detection threshold: FPT), J#
FHDFEE (numerical rating scale: NRS) % 2 #E[H
THH L7-. TDT & FPT (XHIRET A X —%&
T, MRRETKRD .

FEBREM L LT, BREOE (FR) IZU KA
Ay (FvmhhA B —) &ML, 5 oK
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PERCR BIME (TDT, FPT) ZRFAl L7z, xERRSRfE &
LT, MRRFED Y = Va2 HWT, AT 72,
A —#kBRE et L, MR T, B2 o205
HIZB 1T 5 TDT & FPT 8 L OV NRS # i L, 4
R TS %t L7z,

EN TS e ] NSNS AP S S )
R mMEEBEROKRDO T TITo72 (R
1502-4).

TVEN

I, KRN OB 2

50 1% (middle-aged) & 201X (younger) O [
BRERELSL, ¥vuhoa ) —BAit%k, TDT &
FPT O 4K, NRS DK T 213588 5 417- (Fig-a,b,c) .
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RIS = VBT T, 2 TO/RT A —FHIT—
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20 REBRERETIE, V R A L ORERRHZ B
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(habituation) B LT 7B RGRTH L L F %
% (Fig-b). MFIZHIT DRISDEWVIL, FRE
B D EWIC X D AR (perception) & 78 H1

(recognition) DEIZEKNTH EFZZHLD,

BRIZ, ARBFFECTHA LI 50 R EgERE & TH
Uit 73 BMS B H TR O b6, BMS O
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nociplastic pain & fERT 5 DN %Y TH D 0.
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Assessment  Guide ( ROAG ) X°  Oral Health
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Effect of increased saliva secretion on chewing and swallowing behaviors.
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Tongue pressure during swallowing liquids with different properties and volumes
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Sound Features of Oropharyngeal Activity Sound
by Using Throat Microphone
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B 1. WERE D DR SNSRI OE SR (a) & LY (64 5%, BMI:

23.63 kg/m?), (b)MWST; & iE/K 3 mL

(29 7%, BMI: 26.51 kg/m%), (c) KIEONHMEGHE T (22 5%, BMI: 20.76 kg/m%)
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" (0. 212-0. 525) (0. 212-0. 273) (0. 239-0. 525) (7.373-24. 941) (7.373-24. 941) (7.630-18. 353)
*Significant different at p < 0.05 by Wilcoxon signed-rank test with Bonferroni—corrected.
Median (Min—Max)
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Oral texture-perception ability influences perceived food properties
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Rie Koide", Tsuyoshi Noguchi?, Ranko Yamada®, Aya Ozawa®, Akari Shibagaki®,
Yasue Tanaka®, and Yoshinori Hattori®
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	_日本顎口腔機能学会第68回学術大会プログラム・抄録集1206web圧縮版2
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