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In recent years, mastication has been suggested to increase neuronal activities in
various regions of the human brain. However, little is known about influence of tooth
loss on higher brain function in human. In this study, we used fMRI to assess the effect
of aging on brain regional activity associated with chewing in dentulous persons,
edentulous persons and denture wearing persons

Three groups of neurologically healthy subjects were included in this study:a dentulous
group, edentulous group, denture wearer group (A subject of this group is the same as
edentulous group. ). The task paradigm was the random chewing of wax cube. The wax cubes
essentially was without the odor and taste components.

In agreement with a previous finding, in all groups, chewing was associated with
significant increases in the BOLD signal in various regions of the brain. In addition,
in dentulous group and denture wearer group, BOLD signals were increased in the basal
ganglia and cerebellum. In edentulous group, BOLD signals were not increased in the basal
ganglia and cerebellum.

The activity pattern of the brain may change by the loss of the tooth and denture wearing.

AP EHE
(BFEEATL - )
[R5 MEERE & &t
2007 4FJiE 2, 200, 000 0 2, 200, 000
2008 4F-JiE 600, 000 180, 000 780, 000
2009 4F ¥ 500, 000 150, 000 650, 000
R
AR
woEt 3, 300, 000 330, 000 3, 630, 000
ey B - a3
FHRAE O5FL - fIE « Al T55%
¥F—U— N ARFBWS




1. WFZEBIAGE S WD 5

BIfE, EEktta Lo b ETIE,
W RE DU, MERFE B S O RS R
AT AN TREL, QL (Quality
of life) O _EIZIXMHMFHEEE D A JEMERED
HECTHD Z ENR S ED 2. mlmE %
g & LIRS, OFBREOARRIC
£ O MHIME S S S AR RE 2T =8, pAPEik
RENLE L EEREIEEHERLELE D EAN
NEWEISETRD LN L ORENL SN
TW5. L, ZhoORRERZFEH T
% FEBRIFHAAORFGR IR D 2. fEsk, TR
DR 4 — R8Ny 7 BRI BT 50781
RO TS, MHIHERE D 2RI K 5 SR
THIRDS MR RE I RIE TR OV T, ks
For I B ATIEAR . T, DEREIED S O
TG R D AT DI RE 2 M E S R I B
ODREE LR T, Fx OHETIE, wHOMEE
WM AR ERS MM, WNEEDE, 3T
f-MRI, Jidie7e ST 4 RIE+ 2 & 2 i
LC&E7. F7z, HRERSKE FFOER
(2 K2 AR T 1% B O WA T X~ DA
71 % Wb SRR MK T 95 & DGR
Db E, T NOHWEERCHEL ST
FI o BB & B RE & 4y 1 Hk R S B
RO D, BMNIZBT 5 ARG RO
ANREEICB DN THRIEED~— T —Th
% c—fosmRNA OFBMETFLTWNWD Z & 7%,
F7o, WERIZBIT DR ERK 7 (BDNF) @
ZRIRTH D trkBmRNA 73 HE 2R TR
L. MESIZIT 2 $EHa o 3 2 5 2
EEHLMNELTE. L, 20X 0=
R ADFEAMI R R RN A B OREL
o TWA. —JF, ZORbIV-IHIEHEEE
IR 72 LI KV ER LG EICB T 5
BN R AE T B IC S W TR B B T
ENTWARVONBURTHT-.

2. WO BK

ARHFFE UL EE O KB 720 LR IR %
1T Z & CHBKEDORIEN2HIZED X
INCEBEKIEFLTVDHIDONE MZBWT
3T-EMRI 2 FHVN THANIRIEERAL D BLEZ 0> & 4l
BRI DN R AT 22 L2 HRE LT
3. WD Ik

(1) x4

AR E R A R sE 14 4 CEEER
83. 0 7%) , HHI & (i m i P 5 15 44 ((F
Yl 80. 5%) A ARE L7z, @ A
F A A GRS TR LIS L
7RVRRE 2 SRR A, (R TS TR A
PE LR RIS AR L LT,
BRI A 7 B J KOV HHIE E)
Rr DBABAEIER ORI - PAEIMES - BH D FEE D
D LT, MoOAE T a—ETIREBIN
72 MRLAZ TRENIZIA B N IRIRE R RN 2 & %
WL, FEBRICEE LT, B Icirgeo
BRERBIOAE, BEx o dERESEFIZOW
Txa LREEL /B UThhvz. ik, Z0
MEITEFERR PR M E RS ()
F 5 01071) DR EGF AT,

(2) ik

ARElE, AL (MIXE CUBE) 12 mm
X12 mmX 12 mmOPEAME & L, HHE5EEEITEH
WG, FEHEAERNT BT AR A S L
ToARAET A NN, MR A S L
ZRVRTE TS AOESN 21T > 7. N LB &
Sl 3T CITIRD 7= b DA L, AREEH4T 3
FEXB LT %720 | FHESHA he—7
ETDH LR L, HEAZFEE LRV EH
LE =R Y o

FERE A7 IT a7 T AN, fi]
HATRD72 30 MR DOZeH L, 30 B DI
WHEEh 21T/, THER A 3D K
L, VWHMEES) & ZFR D725 2 A HhE Ei g &
LTl L7z, BB T 2 BloWRg 217



ot

BRAARALIINEAL E L, K2+ Ty
I ASHE, BIFICLDT—F 777 FEME
BT, W T I AF v 7~ A 7T, B
] & FREEE A AR U TCEE L. AR
T A EBISHEER) 2 fLE L2 & ) ez
1T7pbleinole, AT Z B S 720
FotERL, #BREICHIRS .

FHINZIX GE #f Signa EXCITE HD 3.0 7 &
7 —MR A¥ ¥ F—%HWT, gradient echo
planar imaging (2 X o CTH#fE L7=. echo
planar imaging D /N7 A — 4% —|% TR:3,
000ms,

TE:30ms, FOV:240mm,

slice thickness:bmm, AT A AR 24 #¢,

matrix size:64X64,

slice gap:Omm &FRE L7=.
S ONTZT — X OFFTIZIE, TMRI OfEHT T
@ﬁﬂ@:ﬁﬁ%§ﬂfk‘

parametoric soft ware

statical
mapping (SPM5,
Department of Cognitive

UK) = A v 7= .
(http//www. fil. ion. ucl. ac. uk/spm/)

Wellcome

Neurology, London ,

UIEDE S

ﬁ¢%ﬁf — B, —UOEEE, BH

TEEGYY, ATHYE, RAMEEER & /e & o
WELMES S Bl | B -9~ 2 i ¥ C B
Zadiz.

D RIS
(1)

(4] 1. A B BERE 0O HELER RS D AR TG R0
HES AN IR R, —IREBEF, 0

@é%’) H”JE%TE&{%%HAL‘ &)f\_ﬁ)jiﬂl_l%r
B2 & /NI CHRTS

H‘h&)fgﬁ)ofu ( 2)

X 2. Eﬁ@@ﬂﬁ@hﬁ@%ﬁ

T —ERE, —KIEBEF,
ST 58P, RIUAZE CHIE 2580 7. £k
B EEERZ & /DI B W T b B OMRIE 2 78
7=. (X3)

(@)

] 3. 2 B 55 FF 0D MELME Ry 0D R TiE R o0

ZDOZENDG, WOERIZ K DEEERA
ﬁ@WMi,mﬂ# BT D IERTERRAH A3
PHT L, Fio, FHIZ XV HMEHERE A [F1E
S¥5HZ &Thﬁ%wﬁﬁ’WM%ﬁzé
ZENHBMNE o7, UEX Y, ok

WX U RBRBRIB IR 21T W ISRERIE 5 =
IR RE A E D A REMEN B D T L AR
.



5. ERFRERE
(BFgEfFeE . RT3 K ONEEERF TR 12
IR

CMERERm L) (REO )

(FaRK) G2

1 BA 18, ARE, SR, Rk
B, KNEET, BAORRR, BRMEMAEI, #M
%, xR, FIESFS. B MZBT D
DR F IR MAHERE I BT T 5228 55 118 [
H AR P2 TR, 2009426 A, 5L
#B.

2 BB A& AR, AT, RERSE
B HRIAEIC L 2 IS RE o[B8 23 Ik
IS EEIC R IZ T 82 3T-FMRT % W 7= kit
TR OMET. 55 20 [Bl H AR BAFEWFHEZ
A RZ. 2009 4E 6 H, BT

(XF=) o)
(PEZETY PEHE)
OiRP (B0 )

Py i
LR
MR
FHSE -
iR
HIFREA A -
ENA DRI

OBASIRIL (G0 )

L FR
FHE
HEFIZ -
FHSH -

H5
BEHH B
EN DR -

(Z D)
R— L= U

6. WFITHLAR
(D) WFgEfRE

/AR B (KOBAYASHI TAKUYA)
AFERRT - 5 - B
9% 5 : 50382635

(2) WFge sz
MEE &S

(3) HHENT T

(

)



