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Prosthodontic treatment for maintenance of cognitive function in elderly
population: a cortical connectivity study
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Implant-supported overdentures (10D) can expect significant improvements in oral
functional status and quality of life of edentulous patients. We used functional brain imaging to
investigate the change in brain regional activity during gum chewing and/or cognitive task when
edentulous subjects switched from mandibular complete dentures (CD) to I0D. CD treatment altered the
chewin?-induced regional brain activity from those obtained from dentate age-matched participants,
possibly due to the denture mobility and the change of general oral condition. 10D treatment returned the
chewing-induced regional brain activity to the pattern similar to the dentate participants. The
significant change with 10D was found as decreased activity in the frontal pole (FP) area and increased
activity in the dorsolateral prefrontal cortex. Suppressed activity in FP after 10D treatment may reflect
the improved mood with chewing, such as easiness and comfort.

NIRS



B X C—19, F—19. Z—19 (GtH)

1. WFZEBIA Y DY =

B0 R ML L= EIZA X 65 kLA
L OEEE N D 25%8 & 7o 7, FRANE
BEHOL A BIREACHINT 5 Z &N AA
Fh, BEOFRBSNESZEHDHE 1,000
T NLL EOEE AN E N - MR FEE0E
BEmEGbI 552G WIRILICH 5, B
DEFIZBWCRREEIZ NGO TH Y, 8
FEZ W NTHEFT SEFICHR T80, 5
VMIERAEVE 2 RIE L2V X 9 A ATEEIE &
EWEOAIEOFIZED X HITEA LT
SHPWEERPBEE L>TWS, 29 Lt
2RO &, Fox 2 ETLNAOMERHESAF
e 7 —7H, Tide = & (FEISHIK) ) 23
ImEOBRMEEEZR ESEDRZ L 2L
ICLT&, 202 8L, LWIELsbEs
5.z 5 BHE R DS FBAER RO —B & 72 1
) HAREMEZ R LTV 5,

L7 LERR OB CIE, HEx 7 AiEBES
HIFENERBE 2 & DBRE IR LT, G bd
ZIEFALT D720 DS EE 7 kR IBE N
fTon<Tnb, FRIEEDOHERF &1 B %
HE L LI-tliRHaE 2 £+ 57201201%, 1k
R DT SICREL BEBET LR T
HEOBFEDPBIERER I ST R L E
BRICHAT D HEN D D,

2. WHEOHEM
AWFIETlE, WA DOEIER I RS AE %
WETHMHRER PN T A ZAIH L,
SRENRSAE DHERF - 1] B2 AR & LI MifRIaE
D HERICEET 2B AT D200
LT OB AAT 572,

(1) REEZITHOREMF Y hU—2
IO RIHL : IR B RER I E CTh D
YTARAN 61 (NIRS) & ik o RIFEFHINIC X
D, AEDEIEEORIE T, RAIEENZR
D HEE O KM EIEE OBSRERIRE & (%
O RIFAVE) OFREE 2 R IMIEEIfEIE & LT
L, ZH 5 2SHMEHIKC K> CTh kT %
FA L, BEOEZRR EOITEIEE, KE
F172 ERER O ERAEIFEE & o B & fif
M4z (1),

(2)  TEABDEIRED G RFRIERED )
FRlICHE 2 BBEOMY : K, 7V v,
BIOA 7T v MEFIZE T 5 RN
ISR O LA FEaHiIC b U, RAEEE &
AL S DG b IRE DK 1
EHHOMNIT 5,

(3)  VHMEFHEK & FEKEE & & o p SHFRRIE
o v v R =7 O WAHE DY OES
PEICFEIBE L T L3 2 585075 B B oo fo
AL - BB TR ORIEIC L Y, THERE &
GET DL “XMRRE LD/ n A N—7 %
B 5029 5,

s Eal

(BEEHEDE)

@ ﬁ QEE:6
AiRasE = L)
ieiniostngl (L) (%) o
- -

B 1 HER IR DR DB RE RTINS K B f
B (£7VIX)

-

3. Wt Ak

BEW, A FF7 b, 7V vIICE D
HEDLEREEZTIERERT T 4T %
XL L, BIEORIRIC O TR X T
\ZRE S IMTEE 2 NIRS & Ml o [RIEEEHR, 72
5ONZ fMRI ZFWTHIE L2, 25 DK
FEREFHHIAE SRl L 0 SRA TR BN B 5
LA RIE L, BEE 52 o REEAL R o
FERE AU A ME O 58 BE 2 A H L CREFNTE B D
Mgt E BN REREELTHZ L2 HIEL
Too BB T172 ERER DA FREE DTG ERIE T
DOEALD BT, RBEBEEDOHER: - K%
B L L7 A bl ofReHiz oW T
et &7 72,

4. WFTERE

WIS XA RE TR SEBR 21TV, A IR
(BT 2 RS BE & (A E 3 5 AT Tk 0 B
APz Z D T2, ERTIIHERS
AR RE T D N T Eh A RITEEEE 7 © QN tR BHEE /)
5@ NIRS FHINZ X 0 FrH L, WA RE M HIE
ZE2IEBRALEZRVEASICBIT ARG
M RERYAS B D A % Phase Locking Value
(PLV)IZ X 0 il 9~ 2 FIEDBRFE 21T o 7=,
PLV 1% Z 4V FE TR O 7 — Z 128 T,
PREGR BT L O B [FE RS o i AT Tk
ELTHRESNTELEMENFIETH DN,
ZOPLVANIRS T —XIcbHTcCEs L
T, UIalb—3a VR B NIET — ZRIT
Z W THA S 22 L7Z(NIRS-PLV), & D5,
R RBABRE~DEENEE > TS5
AT, EEMSIEEI SR WGEAIC
N, My FE T UMICER S X 2 9RiEE
AR AMAES &, bRl oo JE D A T B (V2/V3)
EONFERMINAZICTLET D (BEIEER
ONABRIEANE £ D) Z RSN, £7=,
WEL NGRS L & 4T - 72 B2 13 & O AL FE ) 31 B 4%
DERTLHZ bR, HEIEIC LD
AR TS B D AT & BRI D T ENL T
Xt WnWz b,

YRAEJE (B RAE ) T U 64-79 ik 0 ME 5 (1
THaFRH) #EERE 2 xtg e L, RIAEEEICBERS
U 72 38 FN M TS Bh O 245 8 & FEAm 3 5 ik % i
ALTTEA LTI A —R—F o F ¥
— (10D) VBEEAT 9 Hif% CTOMMIEBEZE(LD
ata EICiT o7, 10D 1B IC L 0 IMER Ak
BE~OHFEENRIAEND 2 DOMA &5
(H2z8), (1) HMZ X2 DpEHERO—
WARVE R B B 70 & ONC — YOE B B O JRiE /<



2= gk Lic, (2) MHMEZ X 2 A1
AT EF RIS C OBRIE AL 3 L L, ABRAR
(FPC) 1% ® @ #1 il & A7 Al 58 /17 B 15 4+ 1 56
(DLPFC) DTGB D HE N2 A & 4172, DLPFC
IS BN I I1L R IR T O IE NGRS B oD /X &
—ve—HL7z, (1) (2) omAiznTh
%, 10D 12 X 2 IHME R OIS EN A, KR
¥ 2 b D[RR ER A DO IRARTE N & — 1
ESFERE R LT, 12, BENRT Y
AL R I E ORAINIE L A E Ik E
DR (K3), FPC IZEMANCELTL
X9 LT HEHBOEFEIZ 2Dy B EAL T
HY, CD TIXMHMEHF DBEAN DR EM /e &
26, FHEEEh 21T 9 2 L ITHBRE SR E
BRRCEEZ BT CWEZ NI R DL, —
77C 10D 1BHEIC X - CIHIEFED FPC DiEHE)
DA LT Z &0k, BAMEZEE L, PHIEESE)
ZDHLDIZE#MEMIT R THL¥EABIC
HENITZD LI o2 Lt BRLTE
D, XV KRRV IEMETE BN AIRE & 72 o
7= L &RLTUW5, DLPFC IZR4EE £ TD
M THONIZ L CTEERR B NTHELT
BERER v U — 7 ORI TH Y, 10D E
/N DLPFC # & LM%y b U —
7 R L, PRAERE DR EICHE S LI Db
DTHDHZ ENRBEE NIz, Y OF T
FIEEs D DFEELT Y v PIEF S E D T
a2 T & LTV =8, BEREIRO 22 8 & iFge
BB ORE LI, ZAbICHoNTIE
HIMNIZ 57T — 2 OERKIN T 0o
7o 10D JEBI HFF BTG RIL, IMEERERT
HIZ X 2 HisRiaE 0w & O 8 &aFliic K
S<HBRTZ2METHY, Lot L
TIER & & OWFIEIZ DN TII A B OFRE &
L7720y,

X2 #FEeE (CD), A7 T hA—r3—
7 v Fx— (I0D), fi%A%E (Dentate) (235
T3, HMEHPE T & E 2 S B RGO bt
#:, CD TiXaisat: (BB ) ORIE N
VW23, 10D CIEBRTE S & — 2 35 1f J7 D RiTEA
AT AMUER (REepd) ~BEIL, A%
FHOMIG 2 — (FEH R, pfa) (SESW0
7=,

l._I_lL-'-l

20 40 (%] B0 100

subject satisfaction

3 CD 6 10D 12T LT B o R i
SHA DHE R

5. FlpREinLE

(eRERmSC) (FE 9 1)
@ JA Noah, Y Ono, Y Nomoto, S Shimada, A
Tachibana, X Zhang, S Bronner, J Hisch, fMRI
validation of fNIRS measurements during a
naturalistic ~ task, Journal of Visualized
Experiments, 2015, in Press

@ Y _Ono, G Kobayashi, R Hayama, R Ikuta,
M Onozouka, H Wake, A Shimada, T Shibuya, K
Tamaki, Prefrontal hemodynamic changes
associated with subjective sense of occlusal
discomfort, BioMed Research International, vol.
2015, Article ID 395705, 2015, 1-10

DOI: 10.1155/2015/395705

@ AEFSkx, MEEREEGRE TR S &
Hko 7 o2 b—2r, HEAMRE, Vol. 52, No. 1,
2015, 28-31
http://mol.medicalonline.jp/archive/select?jo=cj3j
irit

@ Y Ono, Y Nomoto, S Tanaka, K Sato, S
Shimada, A Tachibana, S Bronner, JA Noah,
Frontotemporal oxyhemoglobin dynamics predict
performance accuracy of dance simulation
gameplay: temporal characteristics of top-down
and bottom-up cortical activities, Neurolmage,
85(1), 2014, 461-470
DOI:10.1016/j.neuroimage.2013.05.071

® M Kawahata, Y Ono, et al., Loss of molars
early in life develops behavioral lateralization
and impairs hippocampus-dependent recognition
memory, BMC Neuroscience, vol.15, 2014, 4
DOI: 10.1186/1471-2202-15-4

® Y Ono, T Nanjo, A Ishiyama, Pursuing the
flow of information: connectivity between
bilateral premotor cortices predicts better
accuracy in the phonological working memory
task, Conf Proc IEEE Eng Med Biol Soc., 2013,
7404-7407

DOI:10.1109/EMBC.2013.6611269



(@ K Yamada, Y Ono, T Yamamoto, S Sato, M
Onozuka, Occlusal Disharmony Transiently
Impairs Learning and Memory in the Mouse by
Increasing Dynorphin A Levels in the Amygdala,
The Tohoku Journal of Experimental Medicine
(TJEM), vol. 230, 2013, 49-57
http://ci.nii.ac.jp/naid/130004460061

ARAE, NESia, /NEFERTE, HEH
RE & i —ArI s A I D R 7o IR —, MR IR,
\ol. 46, No. 4, 2013, 349-362.
http://mol.medicalonline.jp/archive/search?jo=aa
7hoshm&vo=46&nu=4

© EERE, S W, JFbErE, NES
12, WAEMEORK &2 D%k, 7 v 2 v
X4 ¥E> K, Vol 38, No. 11, 2013, 25-47
http://www.dental-diamond.co.jp/item/521

(Fa%R) Gl

O ZuEE, NNEF S5, Beamformer 35 &
PLV 2 & 2SI B O MOBERERIRE S, 26
12 [A]~= LT — X VIR TG ST 5t 2, 2015/1/27,
BRIERRERI 5 % v v R A (BRES « T4
X)

@ K Sakurai, Y Ono et al., Detecting the
feeling of somatic discomfort using near-infrared
spectroscopy on prefrontal cortex, Society for
Neuroscience 2014, 2014/11/16, Washington DC
(USA)

@ NS, BRAEFRO MRS &
WM RE TN X B 2 - TR D Al REME, 4
29 [ A AR B [EE i - ks
FRafeis) | 2014/7/27, #2311 H\ B PAE R 7 U
=7 (&R - FEi)

@ Y Tsunoda, K Kimoto, Y Ono et al.,
Measuring  Tolerance to  Visually-Evoked
Emotional Stress using Near-Infrared
Spectroscopy, IEEE EMBC 2014, 2014/6/28,
Chicago (USA)

® SFHE, DS, KOEBNY, BHE, &
WIS BT D O FENGREREE 71 & A EE TR
IEEhOREM:, 8 51 M EARY ANE U F—v
g VESRARNES 2014/6/6, 4 1H EE RS
ey (AR - AR

® ufE, BHECHEAS, Alsct, TS
E—A7 x—<& PLV ZHAEDLEMO
FERERIRE B 2B 3 D T FIE O, & 29
Bl A AR F R KRS, 2014/5/29, KB K
FIRHEF v XA (CRBRIFF - HE )

@ HEHPRE, DSBS, NIRS RO/ 4
— VR L A AERER O BEVEE, BAR
kR B 123 [BI52 K4, 2014/5/24,
IAEEEE > Z— (B - e

® HHLE, B, NS, AR
T KA TH IS R X D PTSD O F 512 B4
DHHF%E 551 #HIAPS IR OIS, B AR
B 123 [BIFAT RS, 2014/5/24, il [E
B & — (EHlR - e

© Y Ono, et al., Functional cortical network
during negative emotional processing: a NIRS
study, The 30th Conference of Japanese Society
for  Brain  Electromagnetic ~ Topography
(JSBET2013), 2014/1/11, & (L FE AR —/v (15
] U4 ] 7))

Y Tsunoda, K Kimoto, Y Ono et al.,
Exposure to damaged body picture suppresses
hemodynamic response in the dorsolateral
prefrontal cortex: A NIRS study, Society for
Neuroscience 2013, 2013/11/12, San Diego
(USA)

@ K Tamaki K, Y Ono et al., Regional brain
activity corresponding to the experimental
occlusal discomfort, 15th Bienniel Meeting of
International ~ College  of  Prosthodontists,
2013/9/17, Trino (ltaly)

(&) GFofh)

(PEZE R EEAE)
othRIRTL (Rt 1)

AR JER SO AR S SRR O s &
[OA =877

T NS, MARRESE, EAETRKE,
B &

MR« TRk

FEXE « BFEF

%5 . KFFFRE 2013-191074 5

HFEEA R - k2 549H 1 3H
EWNAOR] : [EHN

offRIRTL (Rt 0 )

(& ofth)

VK T2 R TR JE S A —
N=Y WRET -~
http://www.isc.meiji.ac.jp/~yumie/research.html

6. WFZEE
(OIFFEfREE

/NEF B (ONO, Yumie)
BTG KT - B2 - WS
MEEHKT: 10360207



