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Vasodilator responses mediated by autonomic nervous system in the jaw muscles

Hisayoshi ISHII & Hiroshi IZUMI

Division of Physiology, Department of Oral Biology, Health Sciences University of Hokkaido, Hokkaido, Japan

Abstract

The jaw muscles controlling the opening and closing of the mouth appear to differ from limb and trunk muscles in
their physiological significance, because jaw muscles (1) originate from the branchial arch and are supplied by the
trigeminal nerve whereas limb muscles originate from the somites and are innervated by spinal nerves ; (2) are in-
volved in a variety of complex movement including mastication, swallowing, and speech ; and (3) are much more re-
sistant to fatigue than limb muscles. These factors make it possible that there is a different and specific propriocep-
tive control system for the blood flow in jaw muscles, which may be important to maintain the delivery of oxygen
and other nutrients to muscles in anticipation of metabolic demands during exercise or to supply greater resistance of
jaw muscles to fatigue. However, the precise mechanism inducing the vasomotor response, and in particular the
vasodilator response, in jaw muscles under physiological conditions is not known in detail. Research into the nerv-
ous control of blood flow to the jaw muscles, especially in the masseter muscle, has indicated that sympathetic fibers
derived from the superior cervical sympathetic trunk induce vasoconstriction in the masseter muscles of a number of
animal species. This review focuses on (i) the presence of parasympathetic vasodilator fibers in the masseter muscle,
(i1) neural pathways for vasodilatation reflexively mediated by activation of these fibers, (iii) the role of the sym-
pathoadrenal system in the hemodynamics of the masseter muscle, and (iv) the involvement of vasodilatation medi-
ated by the autonomic nervous system in the physiological role of hemodynamics in jaw muscles, and in the etiol-

ogy of jaw muscle disorders.

Key words . Parasympathetic vasodilator fiber, Trigeminal-parasympathetic reflex, Trigeminal spinal nucleus, Nucleus of the

solitary tract, Salivatory nuclei, Sympathoadrenal system
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B HHE I BV TIE, BESLEEZNVIIHE
X o> TEUMRHED = L OWEsHEH- TV A
HmOMKEEPEELZHRFO—2LEZLNTWV
(Guyton & Hall, 1996). L7z25->C, WHMEHIZIZZFNS
DFEREMFFENC BB (B 3 5 M F o L5 R i A S 77

ZAF V224 3 130H



A AW

8
A DFE

V4

S /TG O BAAIRER 2 A9 2 MU ILR SO

J:ﬁﬁiéﬁ’ﬁ '

SREPC AT &ﬁL

# R

sZ=ED s> _ -
MR L—Y— Ky 75—t
1 B - BRI - DRSSO MEER 12 B 5§ 2 FAAEAE & €5 o ik o B

(A) =M% (HAEE) OROHEMME, (B) T % BT 5 B BRI B DLaRARAE,

SRR - RIS AR 2 A L CIRMIb S S E PR EN S (REHD) TAH ORI ARRVE N E IR (S
TELTWwD Z eI NL2S, HEHOMRHE, 4 I8 & FARIC
MR 2D W CTE o Rl s i Tn

vy, Matsuo et al.,

FH - BRI - e (U, 3R 2 &) ol
X, REIME & U TIIMA 2 B3 Ah e e I A kit
M (B0 1-B) & SHEACRAMRRER T HR T 5 28 Btk
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SEJBEAEVE L5 WU AR AE DA AT D e ST
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al., 2009) IZX o THLRIZENT v FOILMEICE

2 () BIZCEAREEIM A LR O FEAE, (i) fdh
Fer (SRR KRR R PERRAE % A L C RSt
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.
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ZREEN R
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R5 OIS 2 RITREEEE () N4 ) O ADEFMRERIN CA U 2RO Mm#inic 5 2 5w

(A) =B MBEZI T2 4% ) F7 4 > ofaiEA (0.3 plisite) 2SEREOROERIE (@) TH L 2o (M) 252 %%
2. (B) ZAMREERERAL (BAR) ROMERAEE (A4) (52 FAA 2 OfmiE AR EMRRIC A U 2 o ML i o # R 2t (10-
60min). ' BA A ¥ OFGRHICEMRRIGCA L 2o nEs 3~ ba—b & L7 (control). *p<0.05, **p<0.01 vs. control. (C) = il
FEEWHAL (1) ROWER (c2) (2B AMuaE AR (RHH) OM#kG (54 = v gtn). [shis (2005) &0 Z]

% R A EANE VLI E L RAAE DI ALIC L o THREL B 2
ENTRRENG.

3. MHFEE ORI BAEEmERRRICICED
B RS

1) RAHHERHRE R

Bl AR M B L IRAAE I 7 b e ¥ i X ) i)
NDEPHEPIZE T, ay) AMEEEEIET ) AAEE)TED
FitAMAE IC 2 S % (Tzumi, 1999b 5 IS, 20044,
b). T/ (Izumi & Karita, 1992) A (Izumi et al.,
1990 ; Izumi & Karita, 1991) (Z75% & 1L % RIZCIEARETE
MAEIERSIE 7 "B E X TREMFHI SN a2 WwT & h
5, NS DEEOMITEMIIET ) > EB) R A
FEPEIMAEDERARAE D L 2 B 2 Ho TR B EER D
NTWwaH. IO ORMEOMRILENE & LT, A
- EHSA) (Lundberg et al., 1980, 1981 ; Goadsby &
MacDonald, 1985 ; Beattie & Connor, 1994) & OSHL#k L5
#J (Lundberg et al., 1980, 1981 ; Gibbins et al., 1984 ; Le-
blanc et al., 1987 ; Kaji et al., 1988 ; Hardebo et al., 1992)
% Hf3E22 5, vasoactive intestinal polypeptide (VIP) %SEE
ETHbLERBENTWS., F72, Andersond (2006)

(6)

&7 v s OFETIRORIZEANEE ML E IR US X & F %
VLTI — (B TAYVAPOZEER) OT 5T
ZANTH DAY I A FIOFKGIZ L0 EEREIC
s nzs e 2w L By, FH - BHE - DPEFEERD
e ) U PERIZSEAR R M AE PR PO I % 47
AL APDMG-EREL TV A.

X APREO RO RIS CAE U 2 o Mt g, 7
FEE V2K 5 TL0-50% FREICHIfI Sz (K4F).
T AU, W ORI EARRE VRIS PEER BOS (358 - BATH -
CIESHISOMOERM DM & 3R Y, 3 v RUFED
) NEBIPEDO WA L o> THRET STV D 2 & & RIE
LTwa. IHOIET ) A PERIZEARE PRI A PL5R
BB ORI OV CTEAH 2 % LR s T
L. L2Leds, REDOK L D% (Nioka et al.,
2009a) & (1) VIPO GPE btk (5% 25 B Ak i R 16 il
MAEFPNAFAET B RO (2) VIPOFMRNTE G- 130
IMERC 2 FRTH I L2 WS 22 L, VIPAIE
DI ) VBRI SR AR REVE LB LR SO 12 B 5 L
TWLIERRBELTNS,
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X 6

g & L_/

w PR

NELWE 7% O B SRR ML AR PUC O BRI 5 S PR EN 5 ORZEHD) PIIRCSR OIERME & 2 ORGIE T 2 A O R

(A) WEff B O FIE OMAE % AL S 2 BSOS AR ML RARAE. (B) SEETHOEMIIEIZ & 1A MIBCR OMERAE. [Ishiis (2010) & 9 ek

2) AR AR AR AR

TR O — R AR S, TR o = S ik
TR (1) SR (06) IS8 52 &A%
LT 5 (Imbe et al., 1999 ; Sakurai et al., 2006). =
SCHAE R REFE AL (S FH - B - SRR, REETE &
Ol IC B L, IR E L L TR DSBS
THEEZLNTWD (Blessing, 1997 ; Izumi, 1999b) .
TR O RO R CTHE L 5 VS (Izumi et al., 2002 ;
Mizuta et al., 2002) X [135 (Mizuta & Izumi, 2004) D Ifil
HYLRUC I = SRR RIS 20 R4~ (R
FTRIESE) B3 A = VR CREERIAR O A & AT i
ST %) OMEEACL > TRl s s Z &
O, MR BRI = SR AT & AT B RIS A
FEPEMAEILR D OPGHE L L THETH S LR S h
TWwa (K1), F72, =ARHMHERAZ YRR,
[ HE A M OV R M HE AL IC R S % 2%, c—FosFE B
(Sakurai et al., 2006) B\ % 5 A% O /)N B8 &0 5
(Koeda et al., 2009) % W22 F TOF AL DOHFFEIC
L0, WEERERUEEOBITIICRET S =2 —1
YOI NSIMENRSICEE B 2 R LTnD S
EDRBENTWS., &512, ZN5 ORI AR
BWRMSE (1) MEEEZICT2) A4 vRh 4=

(7)

YEROMETE A (Izumi et al., 2002 ; Mizuta et al., 2002 ;
Mizuta & Izumi, 2004 ; F1J%, 2004a, b) =\ ix (2) &
MR AR (WA 22 0 3 2 Bl 2 T AR B i A e 2 7
) (M 1-1X) O (Izumi & Karita, 1992) 12 & > T
P S ND Z L0, WEG RIS AR 1M B LR
HEOHTRIMAMEORIGH L L THEETH L LEZ N T
5 (K1), 22T, BHO=ZMREAND = HT 2RI
JEAREPEIMAE PR BUS AT % 2O DR D% E %
WS 2MZT B 728012, =S5O B AL Je OV A% L 2t
T59 M4 v OWEEADPEHRED R OERETEL

AU O MGG 2 5 522D Thrat L7z (Ishii
et al., 2005).

v MIPEEAZ I TR AL e S & 1B L, RS
CHHEME O~ E Ry Yy R HWTYHE - BREL
7o. WEREE 7 EEABRIL, DMK ONE (L) OF
A FEH S (KMIA-F). MEFAICHWSE S =
2—1 (N 0.3mm) X, ¥f27u~x=_a2¥lL—%—
2 &) =X AEE RS N OMEAZ A S e A R
A=a—b (NE0.6mm) ZHALZ (M6). £h
FNOMBARE DA E I (Paxinos & Watson, 1998)
K OFOEE L 72T 2 S L ClRlE L7z, FEER
BTH, v ME10% Fv~<) YEER (0.1M 1) >
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Control HEFEFEL (20 V, 20 Hz, 20 5)
SRR
(20V, 20 Hz, 20 5) TR SR TE 10 2 H0 2 a0k 2 i F A
W i 7T (83%) (17%) - 100
=) B 1 l
| I\ \ 1(a.u.)
-0
W fih I 7 - 100
(B4 i‘u1
I {(a.u)
__J\~— / L., ..... ._..\L S ——— e
Jdo
&epmE 200
ek oM B A o 50 ] (mmHg)
) ) ) ° 0
min
b1 b2
1001 ) ok *i*\ 100 st o
% ’/j___,_. — % *{fffffL——___l
> -
§ —_
g 50 g 50l
o 8
o B
5‘°‘ 2
0 5 10 15 20 25 30 0 5 10 15 20 25 30
FlAEREE (V) HISERE (Hz)

B an
W

7 GEMRE O ROE AT DI O ML & ARFRIME SR 5
(A) SEED R OB EANE (M) Ot E

Lo MBI, R LIOFRIMNIIR ST o, (B) FHBHEMKEORIEGRE (b1,

SR (@) CTH L AW O MLTAAL & AR ILE O 2L, SEE LR T A4 U 2 I o ML 22

1-30 V) R OHIMAEEE (02,1-30 Hz) & BSHf O ML 5

(M, @) &Rk HFEoROHERIM (O) TAHL2EHmOMEENE% 2> 1 —)L & L7z (control). *p<0.05, **p<0.01, ***p<0.001
vs. HEVEAE (1 Hz KON 1 VO SR AERREO ROHERUIS3 2 @ ol s) . [shis (2010) X1 %]

FRiRME, pH7.4) \ZCHEGEE L7z, fb L2zl
30% ¥ a HEEH CREE L7z, JE S50 um o Hr s
YR EERLZ, BONUFEF A= v EEmriio
T, GBS L 0 AT ORI W72,
SAAREHEAZIT 5 4% ) K4 2 OMEEA
(0.3 wi/site) 3T AFED ROPERNHL T A U 2 B O ML
BIMETHEAICAERICEEI L (M5A, B). £/, C
DM FEIEINIEERAL AT 2 R A 2 OMEIFEATH
AREICHHI S (M5B). %8, Ihbo=EEA

AL ZNZNOMERENICBEL T 5 2 & 2 Mkt
ZMICHERTE (M5C). INHDOHENS, =X
TP BRI AL N ORI 3E5 O = SLAREA T & A s %
B AS AR PR I A SRR BUG D58 12 B\ T b BB 2 {3
ERIZLTVBIEDRIBENS.

SAREAT AT B RIS EANFEE M PEER SO & IR
FA% L OWIRER BEMEIIH S Az s T v, Ll
5, IHRE IR AERRAE L 2 TSR (A
), B GOl KORESRS (BiELER) 250



e R RS MR 2001)  SPR224F 9
al AF Y A 29 A (Cs 10 mglkg) -
mEmmAE [\ l ]Mu}
Control 0 & i)
ontro
(HAREMEENH—20V, 20Hz, 20 5) 1 60 (min) B
a2 7 b0 E > (At 100 pglkg) 100 100k ) e
A @ B 1
g A AL ]ta-w = ] i
-- . - _- 0 2 *
10 60 g
€ 50t ¢7
o]
a3 F075 / 0—Jl (Pro, 100 pglk) 100 o pﬁ
A ) Q
i l (a.u.) @ e é
N N __L B oL_mm
. 1.0 Cs Afr Pro Phe Cs Atr Pro Phe
10 60
ad 2 1% k53 (Phe, 100 pg/kg) 100 EW5R0RE (9)
\". l .\_, (a.u)
_— \_-___“____kmw__w
L] L] o
10 __
min

X8

B RS T 2SS R E A O SR PRI T AR U 2 I D M NI 5- 2

B 9mn
WA

(A) ANFHF A= L (Cral), 7hEYY (Awr;a2), 7877 /70— (Pro;a3), KUO7 =¥ 53> (Phe;ad) OHIRNIES A%

EREOROERE (@) THEL2EFHomickm (FE) 252 %

B 5an
R

(B) MW 3 D £ 51 |2 SRR AR FE AR BT A U 2 Wy o I 5t 39 ik

W2l (10-60 min) . 25T 3E O §% 57 |2 SRR BRI C A= U 2 I o Lt i 4 = > b — )L & L7z (control). *p<<0.001 vs. control.

[Ishii® (2010) & Y &Zs]

PSR O R AE D Pt 25213 T D (Paintal, 1973 ; Ber-
thoud & Neuhuber, 2000) (16 ), Zi 5 DRLPHEAT I
HAAIRE R DS THHTH 5 Z L b T
% (Uthman et al., 1993 ; Schachter & Saper, 1998). =
NE T, FRA TSI R EMKEOROMERE (6 -7
Wa) A3 T BB AN AR LA MR BUG & A3 5 ML
WMmz#EET s L 2#HE L THBY (lzumi & Karita,
1993b), PRy AT EFE - BRI - 1 RESEIS O Bl 28 I
MRS PLRSCDORERICEECTH L T L 2RI L T
Wb, L LADS, Zhs iR PRI S 20
T, 7z, WSRO ERRAE O IE AL AT IS
71 D BRI A A M YLR OS2 56§ 2 A0 b A
THb (M6 -KEH). 2T, WiERLEAT OILRE
M OMFETEZ BT 5 5E & 25 12 b D ks =
S22 T B 72012, REMREO IR OVERME (S5
EHERR) NS DOEL LT TH HIME (Kalia
& Sullivan, 1982 ; Hamilton & Norgren, 1984 ; Berthoud &
Neuhuber, 2000) O {&HEALASEIG T, D IMTEIZ G- 2 5 528
2DV CHES L7z (Ishii et al., 2010).

B 7 ESEE AL (126 -Hlia) 350w I3 REHR K
# (X6 -H%b) & KIS FEAREL L 72 1A U I
MO M G2 SR MTEDOZELZ R L TWwah . SHEEE
AR D SRR RSRE (1-30V; M 7B-b1) &

=

(9)

FIWHEEE (1-30Hz ; I 7B-b2) ZARAE L 72055 O I

MEMEFERE L, 5 OMIEENIE20 V& U20 Hz T
BARMISEL 72 (0 7B). DU G EMRE O RO

Mg, oM ERE 20V, 20Hz, 20s, 2 ms)

THWT T o720 TS ORI AR E D Zb1Z
FHAFMITEL B Z 2o (RTA), BKHIZHT A0

BWRBICE > THELTWLEZ EIEHL L TH L. —

75, MEERRFEARE O SROERIBLL S O ML\ % 5

Rlpdrolz (TA). KEBRIBIT S SEHAEMEED
SRR L MESE AR AE A3 704§ B E0AL K 0 b R
(WHSE, MEBE R VRENOG R E &) TfroTw
5 EaERT HE, KEMEONIEROEAT 2 $
BB O MAEPLTRFOCIZIIIER (B bER) L0 b
i (IEBRARCINERR) 2O DAV EETH L Z L8
RREND. T/, =LARED RO T L 5 W
DML FEHEINE AL FHETRE S B DO LT, #KiEw
F& O L1 T A U S I o0 LG B & KR 45
(83%) HSWMIPEICAETZ (MT7A). IR DEE,
= SUMRE & R FEMFE D RN O ER D W IT D
TV eI SND., % OIE, Z LR R
PEATNE FN A HIPE I = U R A i S s
12xF LT (Mizuta et al., 2002 ; Sakurai et al., 2006), K7
FIFE DR AT IR S s B 05 T



10 A AW

B

9 AL OB N SR D ML 125 2. B 22

‘ BELR |
. L HJJ\\\_

% of control value

55/ R O FEAIRSR 2 A A AR SO

Control
100
ANFY AU =7 A (Ce 10 mg/kg)
l (a.u.)
L ] [} 0
PSR 10 (min)
(100 pA, 10 Hz, 20 s)
7 RO EY (Atr, 100 pg/kg) 100
|u AL (a.u.)
* o _ °
min
1007 I
Y
1
50¢
*
ol m—
Cs Atr Cs Atr
10 60

TSRO (4)

(A) BEBUBREOMEOFHER (1) LHNESREEI (KHE) oM#kE (T). B) AF¥2v=vsn (C) L7 by (Aw) OFIRN
BG5S IMAEOBNELSHE (@) THEUZRFHOMEMINCG 2 558, (C) MEREHE RS- 5 (IAAE O B 5 CLE U 2 B o 1L # & o
HEIEAZEAL (10-60 min) . WEWRTSE O P57 I IEARIECA U 2o MmiEmEs 2~ hu—) b & L7z (control). *p<0.001 vs. control. [Ishii %

(2010) & b erzE]

» b
1984).
B8 IT/RY & 912, SHEPKEMFEDROMERBLTEL
LD MBI ANFF XV = A K7 bR Er D
BRI G- C Al A9 12 A IS S 7z A (X8 A-al,
a2,B), 7077 /00— VR T7 2y T I OHKET
BREEZ T o7 (M8 A-a3, a4, B). Z1g,
BRI O R RIS CAE U 2 o M, e
5 D IMAE % STACS 2 Bl S REARAE I I8 PR oR A DI AL
ICEoTHELTWAZEEZRBLTNS,

WA (P92 5W-1.0-1.0 mm, 1EH2 5 5H 0-
1.0mm ; X9 A- 1) OB/NELHE (50-100 pA, 5-
10 Hz, 20 s; [X16 -Hlc) (L 2B 70 M3 hn %
FIL, ZOMFEHEIMEANFF A= AR T7 bo
¥ OFIRMNFG- TR ICHE IR S n7z (KIB,
C). 72, TNSDORBMEAAIMHEAZIIIRIEL T2
Z L R ENICHERE TR (IM9A-T). L7zhts
T, INHAZ I 5 O Bl A8 AR LA DR AE D TH 1AL
WCRIS-9 5 2 L AURIE S ILAE DS, Tl INE SIS A
W & 2 O 5 B O AR AR e OSHhes i ifE & s S 2T L

(Kalia & Sullivan, 1982 ; Hamilton & Norgren,

X
=2

(10)

FOMENDH L Z L s, RETIIMAZIEET 5
RO E L TR IIRETH I LI TE R, 22
T, WA O EISSEAE N L E LR OWE AL I D B
Za =8y OMBEPIMEZIIRIEL TV 0Ehh %2 ]
MEZT 572012, MEMADO RIS 2 () #E
PR E (7 V5 3 VBR) OIERICH§ 2 M
EADEHOMGN G2 5 8L (i) IR LE
g (LY E—)V, GABAVZEKDT T=Z }) D%
TR A DSSHER R AR O SRR T A U B i O L
W52 % 2B 2OWThat L7z (Ishii et al,, 2010).
INHAZN 3 2 S O E AL, T OBy S
TG DML IEIMASFTHETE S N2 D W TYir b7z
(F010A-al). MU/NRIBEM & EEAICH WS 7 =2
—LVIEFMCEEEZALTVLZ RS, 4 K =a2—
L4 LTl 2 584 5 2 & Td THRIF L 720
[l — &ALt L CREME & MEIEAZAT) 2 & AT RE
THs (X6). MEFEA (50 nl/site) 12130.5 pld /N 3
VR VRV B, FEoARREIEKE
Ty bra—k LTHY, IhsORETEADEROIL
DB HE M OMARER I | 2BV L TOMID

- B AR
B
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at a2 1oo;
Control INSZ U SIS LD ° #* *
(50 ni/site; 1 pM) (10 pM) (100 pM) 100 3
REDA (| | | g
\ ! ¥ Y \ (&) =
¥ ] § o
o \\_ﬂ i — _i.f —— __ﬂ; :é—. 50F
i i i 0
i i i 8
HRmE | i . 200 )
Iuhﬂn-ﬂ-*.- [ s ] -r-l}mm; S
: : 0 0 = * - =
— TNEZ/B TNFESVE TNIEVE
Hﬂiﬁﬁﬁllﬁf min (1 uM) (10 pM) (100 pM)
(100 pA. 10 Hz, 20 s)
Control A3E—) (50 nl/site; 1 mM) / BLF# o
100 3
o A l ]
Lo (a.u.) i
'\fﬁf#x—v—ﬂmmmmwmmm——-n %5&
i 8
HRmE 200 - ®
m T S, ]{mmHg} - |
: s —° 0 LZE—I LPE—N
Ei’ﬂﬁﬁ?ﬁ&i'l.ﬁ (min) i (100 uM) (1 mMm)

{20V, 20 Hz, 20 5)

R10  ACRAZIZ 33 2 W) O i A AW O L & AR I 1252 % 5238
(A) 7V 3 U (1-100uM) OBEEA (50 nl/site) TH U BEFHOMBLEL (al) & 7T I VEEOFEAEE LIZH O MBRINE & OME (a

2). OB NESRME (O

mM) OffEEADFERRAANRE O KO (@) ‘(“Fkl/%ﬂiﬁ’ﬁ@miﬁiiﬁtﬂ 255

U alfpolmigigme & otk b2). &Y E—LoKS
0.001 vs. control. [Ishii® (2010) X b k%]

7z.

IMEAZ T B 7Ny 3 Y BOMETEA (50 nl/site)
(ZIRBEARAEE (1-100 uM)  ICIRFG O MG N % 555 L
= (B10A). F 7z, SHEEEMREO R OCHRPLTHEL
B W O MM IMEZ IS T 242 E—0 (1
mM) OfEEA (50 nl/site) THAZE IZHIH S 7z (K
10B). T b DfERIE, SHEEEMEED K ORI BT
AU 2 W O A PERR B S I AL AL E T 5 A= 2
—OrOFEMILL > THELTWAZEEZRLTWA, &

(2, AR E B O BLRE R B IR #i#E % (9 A-T)

(XS B 2D DI O TE A I O MUf B RE M OF

E'/ AL
=2

PRERILE (242 TGRBNWIEND, BEEABD
PEHLIC & 61{13@?33#&2 IS AEEL BRIk A b L
FZronb, PDELY, R Z&EHRT 2 REMEDN
TR PE AT, W5 O B S AR LB LR PO 2 3

BRICHDDL ZEAVRIEEI NS,

RBEME-RIBEROEHEICLUFEREILS
E@%@M%ﬁ%ﬁm

CNFE TR LIS, RISIBARE R LN |2 1 5E
PRIC 2 A L7 2B RS E FET 5 2 b,
MBI BT A2 MEOMEICEETHLLEEZOLND.

) THL 2ol nEs 2> ha—) L& L7z (control).

\ZSEER R C AR U Ao Mg ineE % 2 >~ bae—)b & L7z (control).

*p<0.001 vs.1uM. (B) 24 E—)b (100 uM, 1
(bl) &L¥E—IVOTENRE & FUEEHE MR C A&
*p<

By gan
W

—J7, SEERACIEARRE (X11B) o 76 SR B3R 125 12
I WO O 12 & B IR 2 F5E T 52 &b
(Alm, 1975 ; Granstam & Nilsson, 1990 ; Matsuo et al.,
1995 ; Ishii et al., 2005, 2007b), ZCEEA#E R 1L NI O
mﬁKﬂLTWﬁMKWmTé&%K%ﬂé.k’é
, T CHEEREIC X B SRR B R AKTE I, THIE
MFEIEMEFFIFET 5 2 L2 SN TWwb  (Maekawa
1998) . ZZIEANHE BRIRIRAE T OB & 5 o i
%i@ﬁ65&%&%1‘%&@(@373%;‘%?6 Ledbiz, =%
FEANRE - BB R OWEMHALIC X o TRIB R 2 & KR8 B
«@ﬁ737§/@ﬁwﬁ%L¢5ut#ﬂgﬂTW
(Popper et al., 1977 ; Kumakura et al., 1988 ; Herd, 1991 ;
Vollmer et al., 2000). 7SNz h 737 I V3G
F (UK E & FORMINE) OEBEREICEETH S
L#EZHNTWS (Celander, 1954 ; Herd, 1991). L 7=
Do T, EAMFE-RIERE AL THW S NIRRT
37 3V HEEAFE EIRIRAE 12 R & L B ML O LI
WIMCHES L Cwa EPEEINDLA, 70 - B - HEHE
BB\ THBRER LTW&@=$%§%%E£

et al.,

PRI O G X v, F2C, THMEH O L5 12
V5 SRR - BIRSR 0% E] (K11-K2EHD) %%%#u
TH2DIC, a3y (FPFLFY /LT FL
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i & (#J

Lﬁ#&ﬁ?
A

WAL EMES

B IHMRAT O MR 12 B 53 5 B EARERE & RO MAEROSIZ D 2 2 E PR EN L (RRAD ZEAMiE-RIE RO X

W M O T B O M & TR S B RIS R B R aRAE (A) & St m A IUs#AE (B). (C) &l

Mk, [Ishii® (2009a) & b eezs]

T ¥) DEIRAEG- B0 E SR - B R O AL
XY RIBRE D S WS NDIERA 737 I 2 D

B TFTEDIMLTICS 2 5B 2O THES L7z (Ishii et
al., 2009a) .

R OMFNE, 7 KL v OFEIRNETICE > Tl
FEMAEYE (0.01-1 pg/kg) (R D BEE 72 i B & %
MTHE S DT L MTEHD S5 2 HEDOZLE R L
72 (K12A-al). L2 L%A2S, 7T RLFY rofks
X, TEOMmEICH L TEEL 52 b o7 (K12A-a
1, B-bl). 72, V7 FLF ) ryrofhiE, wi
NOMFIZH L TOREERIZE o7 (M12A-a
2, B-b2). INODFERIE, FEETF D% 2 (Celander,
1954) 4 X (Diana et al., 1990) DRz & OB D%
WIZEDONET FLF Y v o5 (1ugkg) THEL
BIMHZEALDORERE —FH L TWa. AKEIMF X 1 pg/kg
DATAT IV OFETHEREME R LD, BHD
MLFE BN AR ML O _FH-2538 5 1700, 1 pglkg®
T RFLF) oG ThFEE S (K12A). LA
2T, 7 L » O#EIRANESG-TH L 2 B O MLt
TN, W B RO MEILRFOGIC & > TEL
TV I EDRBEEND.,

7 RLF) Y (1ugke) OFEIRNEES TH L 5

yloig
HHH

% SCACY B PUMRAAEE 0D 2 Je i et B

DM MEANFH 2V =7 4 (10 mg/kg 5 K13A-a
1) RO7 b ¥y (100 ugkg ; M13A-a2) OFHIRM
A5 CEEINLZVZ E, 5 (MI3B), ZDILifiiE
TSR3 2 5 D IMLE % SR 9 % 2SRl I3 FI 5 I
MFERAEO G EBE SNz, —F, oM 7
077/ u—) (100 ugke ; 13A-a3) OHIHS THE
WZEIl s, 72 b9 322 (100 ug/ke 5 K13A-a4 )
DU G TR L Z T hro7: (K13B). TNHD
RIS, EERT FLFU 212X ANH oMt 7
KL+ Y BZRAR % S L 72055 O MU 9558 OGS 12 A2
LTWAHIEATREESNS.

7 v b ORIERE O 7 7 — 2 BNV X P AR
(2 F NS SIRANRERT AT AR AE OTE AL & o T, fEERIM
WHIZ7T FLFY e VT RLF ) v %4 0 1 OEE
THWT 5 LML N TWwAh (Kumakura et al., 1988 ;
Vollmer et al., 2000). Z L%, ZJEMHRE- BB SR DG
LIk > TEUZERBEOLLITE L LTHET FL
F)COERERBEL TWA Z ez b. £2TC, &
I ICRIERE 5 END T L) » THEHIC
MAENIRISDHL ENEDEPEZHL 2T 5720
(2, RIEFBHE 2 S-S 2 PR RS Hh oD 52 T B i At ade
DB LARNIANL I DMGEN G- 2 5 BT D W TGRS L7z

e
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A

2245 13

gw

al ZEVFUY TELFUX  FELFUY 7RUFUY  TELFUY  TELFUL
Control  (0.01 pglkg) (0.1 pgrkg) a ugfkg) (0.01 yg/ka) (0.1 palka) (1 parka)
T T
SRR | 00 ) t
. : ; 100+ t —
e N S | ]{ﬂu} 3 I ¥
H w £
' >
TELR °
A N R ]{a.u.} g 50
! [ 3]
awmE é é é 200
I — —— }(mmHgJ X ; —1
- { i [¥]
H i | 0
EWENR —
(20V, 20 Hz, 20 5) min =N TH W TR TR
az JNFRLFUS JATRLFUY ST KLFy h2 INTELFUY  JATELFUL  JATELFYS
Control  (0.01 pgkg) 0. Tygmm (1 pgkg) (0.01 pgkg) (0.1 ugkag) (1 ugka)
RERRMA | | o 100+
| (a.u.) =2
ol N e e e — 0“ s
TEmR E
ol \ : E 50
— ———— -_—-_,—-— — —t— {(a.u.) 8
i oo
| o : -
fhigmE 200 X - [ y
--—-- --I -i-}mmm oL N | mm | EE
Bifih T B TE B THE

min

B2 E8RAH 737 3 2 - B - IESURO M & AR ILE 125 2 5 728

(A) 7FLFU Y (al) /707 FLFY > (a2) O#IRAES (0.01-1ugkg) THELU 2RO TEOMBZEL & RRNTENZ. (B) 7 FL

FUY (bl) EJ VT FLFY Y (b2) OFGHEE & EH & O T RO MR & ORR. ﬁ’fﬂlﬁﬂiﬁl,lﬂilh%i (@
FEHEME (0,01 pg/kgd A1 737 3 ¥ D5

2y b —)b& L7 (control). *p<0.01, **p<<0.001 vs.
FEMGERE. [Ishii® (2009a) X V) oZs]

=
H VS,

(Ishii et al., 2009a) .

7 MIMEALICTRIE L, MRS & £ oI
fid AHIME R MR Z B S8, RITHE %Sﬁﬁﬂ?‘é
RS (R IS L 72 (10, 1-20 Hz, 1
min) (BI11-5180 . PUlERRE O RIBoREE (10 V) RO
WEEH (1min) &, BIEHE2SSWENE AT AT
IV OIMHREAHIEL (10 V) F#G1420-308 T KH
IZ3ET 5 &) iy (Kumakura et al., 1988 ; Vollmer et
al,, 2000) (ZHEDOWTRESI NI,

PN AR 0D AR AW 1 0 B SRS RO e (11-20 Hz)

VARAE L 720 o I dg i & AR I 0 B3 25556 L
IS DZALIZ10-20 Hz TROAMISE L 72 ([X14). u
D NI ARRE O R ERI B, o FFlE (10v, 20
Hz, 2ms) #HWTAIT-o 7. T OMF#E N

(1) MRS RO AL TICBY
T 5-20 HzO#EPHTZAL$ % (Okuma et al., 1995),

(2) MlERFEDO KRR (10V, 20Hz, 1min) T
FWENSLT KL+ ryogis (80 ng/min) (Ku-
makura et al., 1988 ; Vollmer et al., 2000) & W O IfLiT 3
MEFEFEST LT FLF) > OFIRNIRGRE (>100 ng
/kg ;s M12A-al, B-b1l) 2SEMLTWw5, KU (3)

1 min,

(13)

) THL % ZFNENO M
Wb Ao M) . T p<0.001, B

b

3
V\]Hﬁ%‘fﬁﬁ@}k?ﬁl‘éﬁﬂz‘%{t T FLF) OG5 TEL K
BHOMFEMNEIZIZIFE LW L5, EFELTIC
TéxWWf@m%mitaé%ﬁWwaéa%
Zbhb.
Maekawa ® (1999) 13 2R SAIRIRAE  (SE@ I
TREO LN D EFHO MG 71 7 /8 — )V Ok
WG THEICIRI S NG Z s, ZoMimEm: 7
FLF) BB RENT IR ROZILIC L o TA
CTwaEHELTWD, LELEYS, ZoMi#Ein
25 () RFHOMAEIRKIG (7 KL ) ¥Rt ik)
wvid Gi) OIGEDORK (7 KL ) VB i k)
B OB M EFIC X 5 2 k89 7% e IZ# R LT
WAEDPEPEWELNICSR TRV, F2T, AR

BLRIRREIC 1T B W O MG N BE S 2 A 71 = A 4
EHISPITT B0, EANE-RIB R OFEEA (N

-—'AA—/f

AR D RAYHERNEL) CE U Ao M3 2
BIRGT L) YRZHEMERSE (77 /0—-L) &
BT FLF) VBB RERTSE (IC1118551) D3¢

BIZOWTHRE L 72 (Ishii et al., 2009a) .
I15 RY &S, PIEAERE O KRR CE L B
I35 iIC1118551 (0.5 mg/kg) DEFIRPITE 512



14 A AL SRR O BHSEER 7 A9 B MR RO

A

al Control AFH A=Y L
s
S ?FVTJ/{AW AD 100
]{a.u.j
- .
*EmE

w AT i ——— ](rrlmHg)

I'TIII"I

a’ Control FhOEY
PO S AP 100
](a_u.]
— ]
AimE

a3 Contraol 7075 ./0—)k 80 minafter
AD AD AD
WM ! r 100
| | \ ](a.u.)
L W ™ S—
| | 0
EmE | | 200
[ — e ]{mmHg}
— 70
a4 Control Jxrb53r
AD AD
R N 109
(a.u.)
_____ b . — ~“N—_,._...,_..-——.—n
i E 200

mm

o

[4}]
=
€ 100t
- .
=
)
5
o 50+
Y
o o
> [
AFH AU DA FrOE:, JnFds/so0=0 FrxbSE
(10 mgikg) (100 pg/kg) (100 pg/kg) (100 pg/kg)

B3 BEMEGERTEE DT N L) Y ORIRNER G- CH C 2 B O MR N & RS IE S5 2 5 528

(A) A"FH 2=y (al), 7hEEY (a2),

Ja75 /00— (al3),

BO7xr b7 3r (ad) OFRNEIHZGHRT FLF1) v (AD) O

H-CA U A O M H I & ARBRMIEIZ S 2 5558, (B) FlWEE ORI G-%I27 N LU > OG- TAE U 21 O Mt . &b o w55

127 FL Y OS5 CH L 2KHOMmENEs 2~ s e —) L& L7z (control).

Lo THHEICHII S 7z (K15A-al, B). ZilxfL
T, 7%/u—w<1myg>®&%i*%®Mﬁﬁm
WCREE G2 o7 (K15A-a2, B). Z#NENOHE
W OPE 51212 BT D ARG K O PIBRAARE O AR PRI
REDRRRIMIT O LA, BEF L ENRD b o Tz
(M15A). L72A>C, ﬁﬂWﬁﬁﬁﬁ 2B B
DIMLFEIEIME, ZERAREE - B R OGS & 0 5 &
ﬂtﬁ%?Fb%U/t%%®m£ HEHETAT KL
) VB AR % A L AR D I BEFR SO & - TA:
LAhZEDTREENS.

NERE O B AR M M B KR RS O £ IEF
AYTRE & THRERBE R E & OBIEM:

1) AEFSFREE

FRMHOMIIE, BTERT (B%E
B, AUV LsAF Y, TEFLIY
&) AT & B FE & AREERET (BAREER) 12X D
WENTWEEEZSLNTWAS (Guyton & Hall, 1996) .
ED DU, MRS 0 2WE R BB W 212 M

2R R b B
v, ATP, M OV#LEE

*p<<0.001 vs. control. [Ishii® (2009a) & b ciZ]

DG EE 2 EZE 2 R L Twb EEXLNS.
EZAHD, ZOMGEEENIC D B M LIRRAE D AR X
PR L UL DA BV TRIZAZEHTH ) (Guidry &
Landis, 2000 ; Joyner & Halliwill, 2000), it 12758 &
B MUAERIR BOCH S A TE B R O ML H N B W TRERY
Tl hRweEZZ 5N Tw5 (Buckwalter & Clifford,
1999 ; Reed et al., 2000 ; Thomas & Segal, 2004). L7 L
B35, Fa QUL O M SRR 2R3 2 —H O
7% (Ishii et al., 2005, 2007a, b, 2009a, b, 2010 ; Niioka et
al., 2009a, b ; Sudo et al., 2009) (ZRHLMEH O MLFTHE I B
W FHEERRER & A L ORI ORI L2 A2 C 5 1
EVIRMODSSEE 2 RE AR L Tnb L 2R
BY, BHEHICE Téﬁt&ﬂﬁ@m%%mﬁﬁ%%%
LC\w2% (Ishii et al., 2007a). ABfFEIC L - THESL N
kL ZN S OEMARRE L OMERIE, UTD L)
WZERT LD TED,

(1) MHMSFICIE, = SUARE 0 S AR B AR O SR L
AT Ko THHEAL S 5 BIZ AR ML S P RARAE AT
FIET 5. Z OB LGRARME SRR U OB #1213



The Dental Journal of Health Sciences University of Hokkaido 29(1) 2010

A

2 B M7

15

100
«JAK__. A‘ N (a.u.)
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m—— ——— v *]mmg)
0
P B R RS = s -~ I
10V, 1 min,2ms) 1 2 5 10 20 (Hz)
min
100 - Kk B
g =
©
=
£ *
S
=
< 50F
®©
-
©
X
0 1 1 I 1
5 10 15 20

RFSEAE (Hz)

14 2t - B R O PEIL AT, O ML & RERIILITE (25 2 % 528
(A) PREANAE Hh oD 2 AR S i At

(M) DORRMEDOELIE  (FHAE 5 1-20Hz) A L 2 O M AAL & ARERILE 2L, (B) PIfidfiie ol
WAL (1-20Hz) L Bhommiitising (@) & O, PIBAED KA PRI T A L 2 g O Mt ing: O i KE 2 100% & L7z,

*p<0.05, **p<

0.001 vs. ZEafE (1 Hz® WA 3 2B olits) . [Ishii® (2009a) &£ ]

FIEDBO LN TRV L5, T OHEEER
WCEBCEE L T 2 e THEINS, = MifEOR
B - I - TIPSR 00 9 B AR AR A A
DERTH Y, Kl CESEEC IR A TE) R O FiE 22 15
M | AT R 2 PR 2 5319 % (Blessing, 1997 ;
Izumi, 1999b). L7275 T, RIS AR I LR A Ak
(S AEIEIUIAE S fill - FERE R IR & 2 RO A
%A U CTREMECIESEAL S L, TEEES O M 7% 5 EED
LB L SNDIMBOMWAGICEE L EEE R LTS
EEZOND. —F, SEREREMEE DR GEEO KB E
PR OAERAE LS & > TREBR S LTV % (Paintal, 1973 ;
Berthoud & Neuhuber, 2000) . ARAFFEDFER D5, JEH

HAEAFE (BHEACERE SR O SR ORI I D

MEICEEEG 2wz erb (KT7A), FRICSEHBE

FERREIC B F N2 D0l L 2R3 2 PO fiBoR DA AE 2
NHLIER 5 D Bl 2 FEAMAE R ML AR BUC I BT 2 & HEM
Ehn (M6). FEBZ, BIREZESEIZE W CE
SEREANE R D MIREN RIS 52 5 2 E D HE S
NTHBY (Talman et al., 1994), TEERZERAICHET 5N
i sfo Ltk AT T & R A AR I IS L oRoiAfe & o BEEEAS
MEEINTWE, 72, TEERZFRD O DOROEATI N
HHENBIEEO 2 Kpfk= 2 — 1 »12BWT, MERK
DRGSR = 2 — 0 VIS Y F T AT A E=
=8 Y OFEFMMBIFZIICTEH SN Twb (Agas-



16

A

Hisayoshi ISHII et al./ Vasodilator responses mediated by autonomic nervous system in the jaw muscles

al Control ICI 118551 gominafter |
RRE i 1 7
—— I\\ e —— Y \._ (au)
0 B
H#EmE 200
h * } (mmHg)
— 5 1001
MR —_— @
(10 V, 20 Hz, 1 min) min 2
2
S 50|
a2 Control 7T /8-=J)k o *
100 o T
PR fith M 7E \ =® -
g a (a.u.) 0
\‘_"_'__H_ N Control ICI 118551 FF/0-)
0 (0.5 mglkg) (1 mg/kg)
#EmE 200
e, e— N — | (mmHg)
— f— 0
min

15 IR T R L F ) & BN O IR A5 EANE O AAE PRI C A U 2 I O ML & ARERIILE 12 5- 2 2 8

(A) BRET P L) ¥R EREE (IC1118551 ; 0.5 mg/ke) (al)

ERZAEMERSE (77 /2 —

1 mg/kg) (a2) OHHIRAIES DT PIEARHE

DOARAEVERNE (FHEHE) T L 20 O MM & AERILTE IS 2 5 522 (B) WM O #5512 PIRAHHREAIUC A U 5 g O ML M. s i

HEOPE GHN IR TR U AR oMl ineE%z 2> ha—)b & L7z (control).

sandian et al., 2002). ZNHDHME NS, HETHOREIZ
JEAAE P A LR BUC 3 4 B DI BRI RE & 942 (TR L
TWBLZEMTRBENLDS, EO XD ZHED KL
AT DIRNZEEARFEVE IS IE R SIS (2B D - TV B DA
EU%%%@]\?}T“EDélﬁuéﬁ&ﬁﬁ@M‘iﬁiﬁﬂﬂ@&%ﬂ%%
T 27201235 %DM A B PLETH 5.

(2) NHmE ﬁﬁ@aabcm*ﬂlﬁ (I IN=R /A S N = o i 5
D = LARFEH BERAZ, }Jl\?ﬁ’l‘*ﬁ()‘”%dﬂ*?ﬁ‘ﬁ?f‘ EHz
RIZLTWS., ThoOHRIRKIFEAEITEIC % ik
By, PIREEZRE OEB) S OV ALIR O 535 E @ﬁﬁlﬁ'ﬁblﬁg
DL TR TH Y, M O RIS AR FEPE I LR 5L
ISR EATEN AL ) RO D —BR & LT TS I
BULEAERLEHROMEICLVHH STV L
bbb, —F, # - B - LEHEED S OBGE A
59, [AFEIE T RIS AR I A DLk BUIE 2 A L Tl
HMABAECB5E608H 5. €OH1E LTIE, B3FrLwv
Z EOWEBEASEFT 5N D (IR, 2004b). ThHD

MFEEEIE, 18y - SLEICBIER T 2 Rialissk, & A4
AL — 7 ZNHHE T HHR TE R VKR E 7 & 1A
HFE2 O DR DICHERT A DEEZOND. L7z
T, 5O BRI ERER BT A A @) & 2
VT B S R 2SR AR M ML DL ok BUS & A9 4 MG
DIMFEIEIMCEADL L Z EPTFHREIND ., EBEIZ, HIRT
FRAMANES O iE AL IS RN AL O BT & 1—137)5 Ly
(2 (Matsuo & Kusano, 1984), #1585 o Hr ik
B (B Z E) OfFES & 5 REE® T (Matsuo et

*p<<0.001 vs. control. [Ishii® (2009a) X V%]

al,, 1984), HWERElCE U2 HAMRE G (WRE-MER K
5 EARMET B EEEAVRIE ST D (32, 2006).

(3) ZEmAmfE- BB ROWEHELIE, HEFHICBIT5
PRI D 15 B R UG 12 %%waé SEFEANHE - Bl B

RIFA VT IVA L AL EORBEMREFERINEIZB W T
EEALE NS Z &5 (Herd, 1991), EIBREE 5 55

WENDIEERT FLF) Y &7 FLF) VB2 iik % A
L 72 AR o B PR RO 3 S B AR SR RIRE 12 B 1T %
MM OMEEMOEREZE L b EEZONL. £
72, WHWE T O M 53 A 3 % SHER S IR AP RERAE O 1G AL
E—H L CIlEIHE L2555 5 2 &5 5 (Ishii et
al., 2005, 2007b), ZEIEMFE-BEIERIC L > THEI SN2
PR O A PR TS & AR P I DG SIS & D1
TR S A AR BERR IR AE 12 B 1) 2 NHIE O I3 o0 A
WCEETHLEEbNS,

2) NHMgREE & o BE M
NELVER 555 D i R 57 150 - B - BHIR SIS O BB R

(PHBARIAE, 77 % 2 XL RO A &) 1Rkb % (R
DONDLEFETH Y, N5 DT IHIEIZ LIS
755 D MG B S B L T B 2 EAYRIE S T
% (Delcanho, 1995 ; Delcanho et al., 1996 ; Mackawa et
al., 2002 ; Hidaka et al., 2004). L7>L7Z22%5, IHMEH O
MFEEEOFEM L A Z A LIZHLPICENRTBE ST,
BEM BB O SN TRV orTikTth s, F
7z, WEMRFORREREE (1) BEMEEHORN (%
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PR MFE TE
Control 100 Control 100
______ _ (au.) N (au.)
. 0 . 0
EWESR (20V, 20Hz, 205)
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e jaw BN N CTTh
- .H-""--.__ U U?‘w - U
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0.2 Hz 100 0.2 Hz 100
o ew AN (@u)
[ 0 p— 40
. .
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o | (A — .h.\“ (a.u.)
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S I J cYTh) . -—a‘w“w--m (au.)
p—— 0 [ 0
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f— 0 — 0
L] L]
SHz 100 S5Hz -100
: w_-\"m—-s,_\ (au.) \_,"\’W' _{ (au)
— o 0
L L]
min
16 S AHE TG B R 2 AR MU DRBR SUC 12 5 2 5 528

vy

% of control value

2245 17

I T
[ TEm#
100 # T I
50 £33
e
g ok
0 ! 1 —
02 05 1 2 5 10 9%

AR MEORIMSARE (Hz)

(A) SERZSBEANREDFRREN 2 KRS PEOBLA  (RHE 5 0.1-5Hz) FRICTHHROIE (@) TH L 2L O T EOMGZL. (B) SEZCEEMfEDK
R PERIRE B OSHBHE T 8 (10908%) ISE MR O SRO RN CAE U 2 i i O FIE O MUt . SOEMRIERIEIS O H il cAE L 2 2 heho
ME¥E s 2> b e —)Lb & L7z (control). *p<0.05, **p<0.001 vs.control. [Ishii® (2007b) X ¥ k%]

BARIEE O TUHE) ZPE ) BB 0% > (Delcanho, 1995 ;
Delcanho et al., 1996 ; Hidaka et al., 2004) KO (2) %
JEFRIZE LW (LHICE ) AT 5 2 ERAS

NCTw5% (Pedroni et al., 2003 ; Cairns, 2007). L 2> L %
We, 9 LERMN e EE v o LEz NS, BE

AFER DI 5 & R & IR RE RS & O BRIk
7ERETIE R,
PLAE,  FA T SEARRETG B HYELIR 5 O LS N2 G- 2

B BIZOVTIRGT L, B O SRS A EE Y (S I

71 D RIS AR PR YRR OIS 2 /3 2 MLtz 2% L
CHIMHIT A2 EZHSIZLTWA ([X16) (Ishii et al.,
2007b). 7z, ZOIMIEEMOMEIER L TE TIIBEE
TxrWwWZ Eerb (K16), KFHOMREEIIMOH - Bh

T - FEFIROFE G E IS COREMEEB O 8 & %

FRTVI EATRIEENL. TS OfRFRIE, HEF D
B AR AE R & 49 A IS DR PO O B 15 2 IELIE f 0 1L

i, SHICIIMHMBERICKRE 2P EL 5252 LETH

LTwW5h,
NELMES 555 D LG IS N X 3 2 2 @Ak DO HIHIEH o FEA

AN ZANZPLPIZEN TR, L LR S,
COWHEHIZ 7z v T3y Sa ST/ a— Lok
PR GICE > TRBINLZ W L9 5 (Ishii et al.,
2007b), &G & A PLAR UG 26D < HiZe 2 ML =
OMBIZEBLDTIEL W EWRIBEENSL. BEFS
<, T FLF) A MEOMRLEWE & 215 OZHEE
T Y B S EANRE & IS EANRE & DM EAEM AT, THIE
DI EICEHEICHE L Twab EBbh b, EERA
MFERAEDIET F L) VO EWE L L Tid=
2 —UXRTF RY, #T=VRATP% & DD TR S
NTW5 A (Burnstock & Kennedy, 1986 ; Lacroix et al.,
1994 ; Smith—-White et al., 2003), 415 OMFR(LEYE

ARG DOIMFNC G- 2 B HEBIOVWTRAPHTH Y, 4

ROBR DN 5.
WL, FeAdFH - B - CIRESEIIC AR U A RIS ARE
PEMEPIROS I B W THAOFEEZHE L, M7 v b

DFE - I - LI, RIS () o RIZE A

MM ST v PE )b 7 haE itk o
PEZICHHIE N 2 EEHL 2L TWwWd (K17A, B-b
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B17 =AM R ORI T U A 5H - BHIE - TFEFEIR O BRI B R SOE & SR O M INICRD 5 b 7 b 0 ¥ v kot
(A) 7 PO EYOFIRMNEGAHE (&) RO ($) 7 v MBI 2 HHEOR O (@) TAHEL 20H, TERUHEBIIR O MTHEM & 4

MAEICT2 %8 (B) 7o rof5#%123 (@) KRUE (O) 7y MIBTFL2EMBERIMTELL2KHE (bl),

TE (b2) RUKHEIR (b

3) OMFEINEOFERFZAL (10-60 min). 7 b0 E ¥ OFRGENIHHFAHCTA L 2 2N homiigmegz 3> o —) & L7z (control). (b
4) 7 raYrofhEE (1-100 ugke) & EHFERIECAE U 2 BH O MR E & OBk, *p<0.05, **p<0.01, ***p<0.001 vs. control (b 1-b
3) BN EEEME (1pgkeD 7 b Y ST 2AFOMFER ;b4 ). Tp<0.05, T 1p<0.001, &vs. ¢. [Ishiid> (2009b) & b k%]

(18)
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1, 2, 4) (Ishii et al., 2009b). 7z, ZO7 PO ¥ X (Th
F BRSOV, HHERIM CTA U 2 RSEEIIR O 1M
MHEMIBWTORD LN (K17A, B-b3). TNHD
R, ) BRI BRI S IE R S A%, 5
PEE D Stk FH - BATE - TIREFHISR o i 7 7 12 %42 12
MboTnad I EaRELTwa, I MMEBHERED
WGP PE R s N 120 D R Ve (X B

7)) OMAREDEIICHEIND 2 LS HHE S

NTwabZ&h»5 (McEwen & Parsons, 1982 ; Miller,
1983 ; Luine, 1985 ; Loy & Sheldon, 1987 ; Du et al., 1994 ;
Rhodes & Rubin, 1999 ; Richeri et al., 2002 ; Smith & Brad-
shaw, 2004 ; Ting et al., 2004), TR~ 5 v & a1) U
VR S AR A LR AE D13 72 & SR TP
LTHED, INEPMHBEEDFIERICEDLENLE L
WHEEERE L SR ERO—DTH L WREMEARIB S L
5.

AR O 2 ) PR ERARICBI L T, T v b
DAY TEFINET AT 2T —YDiEME (Brown &
Brooksbank, 1979 ; Loy & Sheldon, 1987 ; Rhodes & Rubin,
1999) 7 tF I 21) » D) (Hortnagl et al., 1993 ;
Rhodes & Rubin, 1999) 25HEZ v b X ) & @V T & A%k
HINTBY, INSOERD T ) AEE)MERAEO M
BT A2 AN AL E L TEETHLLEEZLNLTY
L. =7, KHEMRERIIBITA2INLOMET SRR
HAEREN TR WA, Dub (1994) 30 x FH T
B RFEMKE () AMNEBVERIZEMEZ ) DOEE
BT U A OB AR TR M Z v b D Fh3 i
Ty PLY)BFAETHLILEZRLT WA, T2, -
PHIE - CIREREIIC BT, M~ ADFHTRFICE T
NATEF NI Y ORBEIIHEYT XL HEmNT &8
i SN T A (Murai et al., 1998). S 512, THEF L
) v OFIRAPES (0.01-100 ng/kg) THFE SN DI
O MFEEIE I EElBO SN BV EA 5 (Ishii
et al., 2009b), BHGEDIMEHFET D L AN ) ¥ ZHE
DEBRERLZFZNSDOT TN ) 0T 5 BRI
BN WEbNS, Lzs->7T, 3V AMEEIEREIZR
JEARE I M PEIR UG IS B I A I TN S OO
KEPOSHBENLE T EF I DD I RE
T MBS NDA, TNOOWEICHET D A H =X
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Gustatory sweating and autonomic innervation of orofacial region
Hiroshi IZUMI
Division of Physiology, Department of Oral Biology, Health Sciences University of Hokkaido, Hokkaido, Japan

Abstract

The present report focuses on a review of 1) the mechanism inducing gustatory sweating and flushing due to auricu-
lotemporal syndrome and endoscopic thoracic sympathectomy(ETS), 2) the autonomic innervation of sweat glands,

blood vessels and salivary glands in the body and orofacial regions, and 3) clinical treatments of gustatory sweating.
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Key words . Gustatory sweating, gustatory flushing, hyperidrosis, sympathetic nerve, parasympathetic nerve, Endoscopic tho-

racic sympathectomy, Frey’s syndrome
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R TR E H ORIZZEAEZ AL T2 B X SN
. IR T IEAFES IR 2 % RV R IVIEFERED EH T
b, WREBTFIELEARNHITREZ 5 2 &5 b AR
DG THWZ EDHEESI NG, T X ) ITHREWIET
(B S 1% D S A AE & Bl 2 B RE DA LRI (cross—
stimulation) X AHE ffi#E AL (cross—innervation) 1] g
A,

PR EPEFE T3 S EAN IR LI BR R Dt JEiE & L T Hie 2
D, ZORBMEIIHLICL > TRLZZHS, FHTH
50% { 5\ Tad A (Hashmonai et al., 1992 ; Chen et al.,

-
—

(34)

2 WRAEVESET & R SRR D 1B A S A

1994 ; Herbst et al., 1994 ; Drott et al., 1995 ; Bonjer et al.,
1996 ; Drott & Claes, 1996 ; Kao et al., 1996 ; Yilmaz et al.,
1996 ; Andrews & Rennie, 1997 ; Lai et al., 1997 ; Kopel-
man et al., 1998 ; Rex et al., 1998 ; Zacherl et al., 1998 ;
Chiou & Chen, 1999 ; Erak et al., 1999 ; Zacherl et al.,
1999 ; Fredman et al., 2000 ; Heuberger et al., 2000 ;
Yamamoto et al., 2000 ; Riet et al., 2001 ; Dunbar et al.,
2002 ; Lardinois & Ris, 2002 ; Reisfeld et al., 2002 ; Licht &
Pilegaard, 2004, 2006) . 5|20k Y= 1) ¥ TR F
LYV D L) BIRROENYOERTL GREZ . RE
MR OFBUL 7 L A SEGRE ClIltatir H ~548, %8
BRI R TR 1y A~Br ATRZAZ &5, %
EHEFIE) L2 5N TwD, 7 LA EREETORE
MWHRIT RO HEICL 2D VI EZ DL, K
JEARRESI BRI OUREME ST TR L, fhkE D7
PRI 5 TWnDE EIFEZIT W, HEKEZ ) VIR
TIIBEANRE LA 72T T2 <, SR Y) B 12 B Sk
MREDMFE LR 5D TRV LfFEES TR
Y, RIERYZL K% v,

B=E I FreyDfEN £VILS EMERE

7 LA FEBERE L ) T3S (& BIEBERED 20T
I AE %R B O—D2Th A5, FOHEIOHK
Loz 7 LAV TIEHE D HMON T\, Bur-
ton & Brochwicz—Lewinski (1991) (&R — 7 v FEH%
DHTIDOTIZT L A DECIL S LI Z <, TiLo
HmEE L5,

Lucja Freyl318894E 12K —F » N THA F 1, 19434E 125
FADFTREINT., LwowKRFETRFLFAZDOL
BREIBICAY, TV v 7 REFRIR AR EE T LR
Fa LTwb & &I, HAMMBHMERE BRI OV TR
L7z (Frey, 1923). Freyld, Z OFEMEREIZMEREEICBLS
LE T EDOREOR T2 E L, BRI
%, FMinTRIY, 7UWEBTRE D RS R AR
DRIV — MTRRT L EERT. Thbb, IREMRET
EEAMEEMEET O - RELPHEZ 2D DT,
EOBG L ME - 72 FEIR I, ZCEMEZ AN
BN SR S B L L7z, BRI TR
F 7 AME TS, EHaGRmMENE T FEEDER
DA HNTZH, FreyIRGEMEIET 2 HARBICHIZE L, 2
BAHE & BRI OREE Th 5 & i L 72w O %E
#CT& % (Dunbar et al., 2002). L2 L7225, HREME
B % 2SR L 72 D13 Frey Tl 72 . 19224F 12 fhikE
Bt & @ Jakub Lipsztat (Warsaw neurologist and an asso-

ciate of Samuel Goldflam) 7%‘A case of localised sweating
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TR
e (EERE)
b: WHEHRIED

i
FHRHAHEEDSHTUCNTFE BRERT,

MWEIE
- e

7\
LT
o ; HHOWNE

/
ANEE
a: FMENN WRNRECOENE (X475

B—1 DA EHEEHAE, B EMARORE O (Y 27 VAR - LIRS

while eating’ # 3% L C\*% (Herman, 1975). &5 (23T
i, TNH X Y2048 < b FT D 1757 4F |2 Duphenix

(1757) ¥ty L72SCHAS RO - TH Y, FEMICE
INDT7 LA FEGEREOERZ RWICHN L@ L TH
5.

FHE TR - ME - MERROHEHEXE

Z ZCIIEME - TIREIC BT A{FIR, M & MERUIR O
FEXMIZDOWTHRRS . TS 3 Mk BRI &
ZF TV A, IR, M, MR E IS LT HAEE
TR A BRD LIRELT A 0T, MAEIT LR T 5.

Z ORI LR BT T D MLE IR O F AN S O
FEEAT & R HLICRL .

4 — 1 ZJEAFE D HREEST
S X ET ATRRAE & BIRARAE O 2 D DMIFERAE D &
0 3o TV A ARERRZRE C LT RTARAHE O MR AR 1%
BFROMEE & EEOPBIEICHFAEL, 2205 HFHarR
%ol o TEIIME T LA L &b IFMINIH
. FHEE Croa AR RTAE IS T CLIOERE (K1)
HED HIZ TN THZGBE A ) RS =2 —1
YRR, SRR RAARAE & 20 o CTRBER BRI N
b o TR GEIR RSB OME, I, Bz
BEELTWD (M—1). LA L ERHRE T
LM RE o TV D, LECEHE ORI TSR
SRMRELRTH ), T OIS EAHE O S
RiZEEFh T v, 22 CTHRBEO TRV IR A
o TV A RBMIERIE, MFET1 ~ 52506 2iUl
MWFE (I~V) & L CH7-HinAEsz ok, AREK

(35)

35

85 2 1L, p86—87).

ol o THREMFERICAY, 2% B LTLEHE, b
S, TEMZEHITVWE, 2ZCTa—vraxfL,

Hitemit & 72 0, BEES, B, BHEEES, bk, R
DIME, IR, LEHEZMEXLT S (M—2). F

FRFEER & MR A BAIAEET (T 1) 3RlA L TR
SR ARERT) LIFENTWA, F— 1ICREMREOM

ks
R

(
T CRRESCHET), SCRCMEE & 3 7 SRS A 7R T,
SRR A - B AR, KB Al o T,
WIEARE, REMRE, WAL 1 ~ 4 AR nD
-, WHEHE W, ZEEIRICE2, A, AASEENRO £
DI ES. 2L O %88 L 72 iR
HMEWE, MR ORCNbD - T, BEILEOR, LRz
i, WM, PR, JEEE - BHE OB, R, MRS
SATT . HSMRREIE, 457 ~ 8 SRR L A 1 yRtith
BICHIBEMEZEZ B> TV, TEMREMIIE 7~ 8%
e L 55 1 MREAR ICHi AR R B o T a. BRIC
T ) HiEMAEIEEE LTE2 ~ 4 i 2 Ch
D, 2 MR 2 b OEIBMAED % < &5 3 HiFEED
"B O BRBHED —F AL IR 2 @B T 5
(B0—2). BRAEE %88 L2\ W5 2 ~ 4 Mgmiesi 2
5 O Hi%#HE D R % Kuntzfifg & v 9 .
DEICFER LD LT MR L TR

-

AR, WREDHE 2 ~ 425 M THZGHER Z - T
REAPAEET (55 2 ~ 4 AiEss) C=a—m 2R T

ORI 2 Rl ) 28 L, BRI =2 —
02 AR THIBEHEL 220 00H Y, ZOHVTH
LEEMRE (C5~8) AT A (M—1).

— TS OMAE, T, YEHEELRELTWLIR
AR, MBET 1 ~ 2 % W - S pi i AT _E SRR ©
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B—2 : gH & THROME, TR, LEBH OSSR, FEHIEiHT
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Hiroshi IZUMI Gustatory sweating and autonomic innervation of orofacial region

4 Mz R_ .

R— 1 DFRARE, RO GRS, RO & 7 SR IR
W (ERAOE) | A 0 KRR
LG (C1-C5) c2 A, SRR, MEHS
5 | R (C5-C6) c6 KRS
FEEE (C7-T2) _ WS, L RIS
— RARMEE (CT-T1) — :
WS (T1) B, L, EWIE
WS (T1-T5) | Bk Ll R
B [ wmsommem (11 Ti2) | e - % 1) TG, W, O, BB, 5 MG, KW, W, A, B, ORE, ¥
H, I
WESTIBRR (TI0-T12) | FRRMBBIRIEE (L3-L4) | FE, SO MM, SMER, W, Bt
g | BEUZCRAMER (L1-L5) | ETIOMMER (L4-L5) W, W, BB TE,OSIR, SMER
B s (L2-L5) | TR (D B (S1-85) | BB, Bt T, UMM R SMPER

Za—n LA THIGRMMEE 20, N, SEHRP =
SARFENZ I - TEAT L HMOMG 2 M L T 5
(H—=2).

4 =2 ! FICIBEAFRERAEDELTIZ O T

BHTE - BEEBOMEIR (FATRR, & TR, H TR, 7
iR, EARIRAS, BEILIGRIM 7 & O RIS AL S B I3 UE
EIZEMERA LR L T D (FRTEZ, 2010). &
D &) TR ARSI WA LR L T b L EZ bR
CT& 725, WEHTERRIVE, &2 EOlME b EI%
JEAREVE O MR R 2 21 TV 5b 2 &b o
T& 72, FHFFSRIZZEAFER & (B IRAEE, BHTAE,
WA, EEMRERICE TN TV D EIREMRED 2 &
) (M= 3). BRI PO B (=
TUA=T 2 AT 7 V) ICETRTRRAERE AR & O R
LEARED D B TN BHRAEMREH T2 -1 v 2%

U CHiRMAE L 2 D, BRI CREFLIER 7 2 S L
T2, BRIV B P A% | B R A A %
FEORIZIBAIEN D V), BEEAIRE — B3RS — g —
MER A (2T a—0r M) RECE TR,
T FIROBAIIE & M2 LR LT b, &6 IR
— KRR - B OFMES (2222 -1 r%2%8
L) ERECHR, 0%, RFEREOS IR & NE % X
LTws (M—4). HEMEREZ BT 5 & T
g7 ECMAAIRAZ R Z L, HAREET TS CHIH)
END T LDS, RIZCEANFEINLE YL IRAHE AT T A 1
GINTVDLZEPHESINTVEY, FOAEFEE
ERZAHTH S (Izumi & Karita, 1993b) . FHIHApRE
(R HE R RS |2 B AR AR % O RIS AR S
0, TEEARRE — B A — N AR — B (22
TZa—urz25f) —EAMsEmE 2 CH TROMR
ML mE2XRL TS (M—5). ZOMICHEE
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B—3 : G
FND. ERE
RECEELHEREMEICBNTH, oI
HH O B A EAAE M DL IRAAE O FFAE DS & 2227 o T
% (Izumi & Karita, 1992a). #K7EMRE T EFEEKEMRET
T R0 ML B B | B RS AR 2 R D, BT X HEER Y
ik, BEIWEAEEZ ZELTws (Za—aroxft
&, ENETNOLEEEOMNEIPHBENTIT DN, 4
RIS ),

RRCOD X9 VST R R I L, T R & AR %
FEH L 72 BISSBAE M B PLIR AR I & o THIfE L S
TV AR W (K—6).

4 — 3 ! BFEMFED I 7R & DIREGFIRE (52 2 7
AFEAR R IEL T O, B O E RN (2B 5 2 BIRTR

VIR CASEFRE SN TWEDT, TN EEMNT 5.
EOEMBRE T F by Y, BiRLVEY, T

T F v EONGWARIVE ¥, BEILEOK, MR, T

-,
2/

(37)

SR224F 37
ERRR R ER
@ ARMHE
7 r A
2E L=
ROEwED B .
IERE
5 T R E
Ll

ZEREANRERS . EERAISCRANRE (L 4 AR OIS D, BIIRANE (00, BEEAREE (VID, SRS (X0, REMRE (X) ORifhied &
AT, BRI BRI 2R T, RIS & F N2 ISR I IR T BRI H B O MRIIRIC O ST n v,

EF 7 Eo BHAE RO, TR MR R BT
DITFIDHEZ B Z L IEH S HH T W72 (Sansone
& Komisaruk, 2001) . HBOEHERYIZ I3 AGH 70 5 O
WITHRAZEZ AL THEMICADHRKIER 5, #E
MRELRIE BV EEZ ST E L REMRRIEIMES - 15
OWNE b DR e (L) 1222 5 Lil#
SNTWVD. BEOBMREIM CREALTRARIEZ 2 & &
2, RWIIEZ LN LEEIIED D OB IERAE
TP HHEMICAD, A Z I L CRELFR DR 2 %
MR RRY CTdH 5. Sansone & Komisaruk (2001) (X, =
DFIEH A F 2 b 7 ¥V ZRRRLEREIC X0 FORIE AP
flSNnsZens, ZOEREIE, KO ORI E M
2L THERBICAD, HIRTENICH HPYN (FEH)
ERIBLTAF 2 b2 > 2 HERE LB T oS
TR AE 7 B S THRILEOR O 2 F%HE T 5 L%
R 72
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HUR T2/ WREEIESET & BT LRI O B S SR

=X AHEE
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TEME [

I A EL
é}
R TR
TREABIAR

R— 4 @ A PR OSIEARE & BIZREAE ORISR, RN (AR AR % © DRI A E

KRR

It

LIERZ

ERE

BRME

IR R
£ A PRAR A

B AT RRAE | ST AR & 1 TRl iag, SR AR

L CHll FARERTC = = — 1 > & e U CHiiftiinft & 7 0 38 PR 2 A0S0 5. Mo A Lm0 & R O S8 13 LS C =2 —n v %
A%, MEEIRICH > TH TR E MR T 2. S OICRERIREZ B> TR L, —E=30MEICA D THEMZEICH > THETRZMER L TW» 2
TS & B, TS SEANRE, AR RIZCREMIRE, SRS EATAE, SRR 2 R

L % L Komisaruk 5 (2004) (3 fMRI% H > T Hig i X
(T10) TEAEIZHFMIES (LD S OEEEHRA
FRRRE, AR, TR 2R L CRREIC A B AL
L) AL oOBEEEG) L7 NCAGEZE D O ORREIEHRDS
TR OBEZRITI e 4 A=Y Y 7 THH L
720 THUIAFEER D O ORREIE WA R EMRE 2 FEH LT
BEEICATT LT WA Z 2R L, DTOM@wmaE 2L

720 1) REMIFIEED S OBRERHHREMNIZER
B, 2) RIEMEED S OGBS TR T 5%

(hypothalamic paraventricular nucleus), MNHIFFHEA  (me-
dial amygdala), JEMIF7IKE (anterior cingulate), FiSH,
DHTESC B D K2 E  (frontal, parietal, and insular corti-
ces) /MR (cerebellum) A ZE->TWD, 3) F
— A XL CTIERHIAN (forebrain) X %8, T HEED BN O FF
BRI ANE AL T 5.

& 5 |ZBianca & Komisaruk (2007) EMEZ v ~ % Hw
T TR EAE & FhHCPE (R L ClE 2 % BESLEOR DS,
SIS AR MEIMT TITHEZ S 2w b, 20
PRI IE AR IZB G- L T <, & L A RIZCREAIE

PERERE SUE ORI TH 5 2 & 2R L7z, KEREM
THHVEICEE L, & WA SRS REANE D YT T e
T, S BT SHTR AR A 2o i 55 o FE B R L
MR S, SRR IRIEAHTHL., Zo X
9 7 B A R A R 0 I 12 X A B LK I3 Tanaka 5
(2005) 254 T =ZAPEDEE =4 (FEEMRE) OflFLT
B B ERFE & ARSI L 7 & 22k S B RESLER D
Bee LML L CWh . Tanaka® (2005) (3 SHEAS AR
Z YW L 724 a2 CREM 2 S 2 ATV, = AR =
TAREEMBEHICADL, —2a—u s T, #hn
B2 B AERS C & % Edinger — Westphal#% % #ifil] 4% & &
WX VEILBAEZREILTWAZ LRI L. Thb
DAFZEIC & 0 BEFLEOR I SR ANRE, AL I L3 ) 2
FEEZERONTELMETRENSE L2, BILIEHT
RIZSBAREIC & ) iR sCRC S, BET L2 L8
IHE A2 & L CBESLIZMRRE L, ¥ %5210 5 L #lE S %
HPIF LTSI - 72,

4 —4 I IFROMFEZLHNZ O T

PRI EETE C SRS T D o 136 5B

PRI
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TIERZ

CLEECE S
T (SR AR ER

iRt (F k)

R—5 | B IR OIEAME & BIZSRAE OFFRESIAL. T MBS AR (R 2 b D BIZSEAMRE R AR |3 IR % th Tl e, N ARAIRE 2
B L TEMBERT= 2 — 0 > 2 20 L CHItRIRAE & 2 ) B AISEARE 2 8 C B PR & M SCB s 5. Ml oo 40 f | iR 0 2 e D 2 et 1 3 1 S

FEHICT= 2 — 0 > 22Uk, BHBIRICH> TH FIRE MRS 5. HHIISEANE, AR I3RS RARRE,

St re

MR ER STV D (M= 2). ISR O i fi
MRS BT L ~4 (121 ~2) XYHTEsE
MR T 2 —0 Y 2R, W, SEEROICH
o> TEATL, BHEKE Oz ML T 5. 2O
B HFHFORT (FAR &, 1985) TH 55,
Matthews & Robinson (1980) (X Z d Iz, FSEMRRE
Tz a—1 » 2R 73 L F P A A% = SRR
MifhE = AL, R, R, FEEMEo =
FHFE D BB > CHAT - CIWEREIR O HLKK 2 #fifE S L
TWD EHE L TW D, FREL O RRE D 28 i i
FHEDIFEAL A ZEWE I ) VT R L) Y ThHHD,
IR COMBALZ(EWE X7 T V3 » (Ach) T
HoH. WHELZT 2TV a) AR H B LA
VUSRS S ETRTERIT. 20X ) 12
Rt 2 B LA EYE 2 F L D (H
HEMREDALAEE B IO W TIEEEE L - 5hE
UV o TIVERY - EAREE s SZL) (R

ERULETHTRAE, BB 2 R g,

Rz, 2010). b PEMICHEET LM, T, LB
fid g b SRR O LR CH 2 2%, MERE
B OMBALFAEEW R/ VT FLF) v, iFRIE7 &
FNa) yEeREoTWA, ZOHMITE b TIHKRT
HixEETI>TWwA06ThHDL, HRDPEHRD L S
BUR THEBIC B 5 T2 3 AV L CA AR F T i
REUERE, ThRFNT) UL TRITFLRES LK
A& —E RO . SR PMRIRD & E 3R
AR B MAE IR 2 A S, VT R
L v &gk L COL BRI G & ke O LARELD ik

2B CHFME <. N BIAL T CHRmEET L Tw
LEWII V. 20 &) 12 SR REYE & 1

WL EIZEY, KIRRAEZLTWwA. v FOIITIE
MM AeRTREZY, ZOTRIEITZ) UHTHD.

4 =5 [ MEDHFELANZ OV T
IMAE 1L, BHIERE & AREREE Tl B AR SRC AR &
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Hiroshi IZUMI Gustatory sweating and autonomic innervation of orofacial region

IEPIREN

Hit

=R iEE

EERRET

i

R — 6 : BHI M & PR AHRIESI AL, A ¢ BHIA R RS I8 13 2 & RIZCREARE O MAMFE THAL 2 521 T b PRI IS HEMIIR R 2 b DRI%
SR ST ARAE T IRAEAR 2 T AR C = 2 — v > 2 50Utk BAIHRZ RS INAE 2 i SCiE 3 2 (Mg e ia i 2 & D RIS & BRI
[ 2 MEERLY A &2 5B D GERRIHE (X 0 . SO X ESMAEET T = 2 — 1 o 25Uk, MSHEIAR (S o T RAT LB K2 R I A %
FEXACS Akt L, ZMEO T, L7, AN > THEEE 8 2 i i § 5 o 0OfHAAH 5. B I ITIRIIZCEMEO BT TH ),

RS REARAE ST I 70 .

CHELY, RERHE R LA EARRE I E AR E D A O HL
MR CH L. —TJ5, BB - TR S5
FEVEML A PGS (K— 6 OFM) & BIZSRAREPEM S
PRMAE (B — 6 OFRH) ICL VRSN TS, IR
T, B RE ME D AR R I & TR 2 S
MAEPFEAEDOEMIR L ZEZONTEZ, 20D
NETOIREALDWED, WHIEFAROFEAEET &2
FEARRE M M AR A 2 & 2 MO b — LT T
CoTVLDTRBZVWPLEHELTVLDIAKEZZ L
THAhH. L2L%A5, FE4EDrummond S (Drummond
et al., 1987 ; Drummond & Edis, 1990 ; Drummond &
Lance, 1992 ; Drumond, 1993, 1994, 1995, 2002, 2006) <
Tzumi 5 Rl 3 FEARE IR ML PLARARAE D AFAE 2RI (Yasui
et al., 1997 ; Tanaka et al., 2005) < MEEAR (Izumi &
Karita, 1994a, b, 1995a, b ; Izumi et al., 1995b ; Takahashi
et al., 1995 ; Izumi & Ito, 1998 ; Mizuta et al., 2000 ; Sato et

al., 2001 ; Mizuta et al., 2006) D& 7% 53, [M&E LD
RefE, TEALVE, NMMEAS7Z & OBEE - CEEB Tl L
Twb (- 6 DM (Izumi, 1995, 1999a ; Ishii et al.,
2005, 2007, 2009a, b, 2010 ; Niioka et al., 2009a, b ; Sudo
et al., 2009). Z O &l S AR L I 4 91 B Al | 1 kg AR S
WCHHEAETAHDY, i CIEEE SN T w4 v (Sasano et
al., 1992, 1995, 1996, 2002)

= AR O PR DS = AR R AL 2 R L <, S
PRV - B0 UA R IS PR O B S AR AL 7 B &
, RISSEAIREE S IARRAE & ARk IC 2 O FEI SRR I
EYLIRMAEZ A L, MR - TR WA BOC R M DL TR %
ST EDPHENICENT WS (Izumi et al., 2002 ; Mi-
zuta et al., 2002 ; Mizuta & Izumi, 2004 ; Sakurai et al.,
2006 ; Koeda et al., 2009 ; Ishii et al., 2010). W AJFREEZE
RITURT 4 — )7 EOFRIRMEEEE X 2 O = Ui R i
%% GABATE IS 5 2 & D HB L7 (Tzumi et al.,
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#

e
AL

B REREEASBREMBEORTERE I IXBHROMER 7L - EFDREEIToTLS.

R REFZ B (TRKA)

MREOMAEICHFEL. NGFERBAL T, RO R - 2ME- EFICRELGD T FILEHRIERNIRET DHEEEZ > TS,

R—7 : TRKADTE. TRKAZZIEMEOWE - 757L - AFICLELR Y 7 F Ve IRNIRET 2RELT ) ZB/h Y Y3 B Th b (RN

HETE — #R O PR & AR SAR O 7201l — (s, R, HE

iR
=

1997a ; Ito et al., 1998 ; Izumi & Ito, 1999 ; Mizuta et al.,
2006). WIZGABASEHIHE TT v 1 Y #FFAI L L THW
5 11T\ A pentylentetrazole % R 1% 5- 3 5 & B2 EAIHE
Y B LI L 5R DO R0 M 0 WA S Y A S L B
(Izumi et al., 1995¢). 5 DFEEKERD? S, WHFEIZ=
SRR — Bl SR AE SO X GABA % A L C HAR P L2 )
RNV TVBY, = SR R EMRESE O KO AhE %
I L7ZHRIEIC X0, BIZEARE D HE L TR SO
PHER WKL EZR T EEZ LML, TLINLDK
LPEED & ORA 7 < TH, GABAMEINHI 2 kR §
52 ETHRIZEAMEDPE S LI L 2RRL TS,
22, H, v b, AX, EVEY D, THFLOD
TS & MRS AL LTV 2 Bl TEARE I I 5 P FRARAE
(JHERE D T MEG I BRI RERIL R 2 & 5, e & I
PR 2> & CH ARSI € = 2 — 1 » 2R 2 CTHithHAME
ER D) THIVER E2 ML TWAH Z Wbk
7o TwWwh (Koeda et al., 2003 ; Yasuda & Izumi, 2003 ;
Watanabe et al., 2008). " SEA#E D S FLHE I 3 WE %
(ZRISEAMREMIE R 2 £ 5, T IRARAEAR 2 ) C B e E
Toa—ur2fUR, SR SRS L 12 R
SSEARHEM AL AR % 17 & BUEARREAR 2 TR AR
—a—urEfizTwnstEbins.

HLKR AR 2212 B\ T b Gibbins 5 (1984) = Kaji &
(1984, 1988) (7 i K i 1L |2 RIS EAMAE O LD
5 & e R RLRE A1 5 1 L horse raddish peroxidase 7

. SRR, AT A5,

EOHATHE N L —H— 2 HWAHETHEHLTWA,
N5 D F ik TNiiokaH  (2009b) b B L 1 b Rl 2k
AL E L RMGEDS AT 5 2 L2 MEL TV 5

Kemppainen &> (1994) <°Satoh—Kuriwada® (2003) (&
b AW - CFESRIS O I 25 = SR O SR ORI T I
FIROL AR L, I IH R ML L iR %
MLTVB I ERE LTS (TND = WHE—FIZE
JEAHE PO 2 A L 72 BT PE SIS C D VSRR IS T d
%), ZORERIE, BIZCREAEIEMAE ILRMAEDT e b B
- OFEEEOME 2 LR L TWwab Z L2 L T
Wh. EREOHEE S, BISCEANE L YL R A 2 B
BLTREEERISTREZ o TWELITREMES K E W
7%, RICFERII % S SROMBENLETDH 5.

-

—
B
[

4 — 6 SEXRMAERTIEITIE DEE TOFERKILNZ D0 T

b b CRIZEANREIN B LR AHED B L TRARL 7
#2Z AW REVEZ RIS A B D T R D A . Jo R
JHHETE (congenital insensitivity to pain with anhidrosis,
CIPA) LW I)IRED H 5. ZOBFIEISHEDMEY i &
BEL VLTS 222w, BRI OBEI TR
T EITE T d A W REME 2 5B ) DI3/NBRF O FH 2 R b
AEFRFDV LN ENETHL. RBITHEICOLEL %
WIEhH, TORATHL I Elbhs. BfEILEE
TN TEH LR, REAREZHIITA RE & 7
2 Tw% (Indo et al., 1996 ; Indo, 2001, 2002, 2009). H
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EMERZ

EW# :
SSN :

ISN : THE&%

R REAHIE

&

H—8 : SN F THEEDWIZE L T & 72 =30aE — B HANE B O 7

ATIF200% < HVOBED D LHEZ BT D HE
THd. ZORKDEFIRD L) IZEZ LN TV,
R E ¥ (nerve growth factor, NGF) 7% - i %
R R B EEMERFET & 5 B0 E - 2L
AEFOREICERE 2@ X 2 LT\ 5. NGRIZMREHE
T 57Kk Td % TRKA (Tropomyosin receptor kinase
A, M7 v 7A ;19864 TRKA D EIL T IX KBS A kD
DABEET & LTHRLEN, DK, NGFOZHERDE
BFTHDLI W bhrolz) L) ¥ URTEEHET
52 EIZED, WEMECKEMEORE - LIZBS-
LT 7y, SERVEERETAED B T, W b%
FHE S TRKASEARZ - DM 5 (ZR B S B 72012, g
DEEHEBFEN B\ TIEH % TRKA 74K % HifE e N ©
EOSZerTarw (M—-7). §%4bbH, NGFIK
k= 2 — 1 > Dt - AAfF 2 HERFT B BB IR 124
REE Y, TR S 5 ITIIFETAIE CTd B SR AFED 7
- BHFETERVLDIIETHEZERZONT VS, i
FARE & RBARE IS BT B DIE, &5 5 b Rl R
WIERERE (C—H#iAE) THH, AENTRIML,
AR DR W IMEMERAETH B, 2D L) %/l
TR I, REMREREIC & 2 P B R4E (Smith
et al., 2005 ; Clough et al., 2007 ; Neese et al., 2007 ;
Roosevelt et al., 2006), FEJFFEA (Gibbins et al., 1984),

(42)

R A C ot (McMahon & Gibson, 1987 ; Jansen et
al., 1989) ReillyfEGHE (BHOREDHAHEMER DM
BEAE (imritation) I L, XFECT OO AT % <
HERR OIS E TIFFFRAYRL R Z$) (LM, 1959)
RLHFELEFTOFIHOEF IZHG L T B TRk & v
CEPHESINTETWEDS, 205 ORI % T
ERZHL M2 EN TR,

O L 2 B L EHIEC B\ T =i — RlAE
BRI O RS L TE e (M—8). oG
VLI EI2ED, 1) BEEHEFROIZE A SO
RO ML 78 Bl S AR I A L RAAR 1 & D SR S
T, 2) Z ORIZEANREMAE ILRMHE RO R
T b = XAEDBEZHNHR * v 7 1 ¥ VR TRES
TICHET S, 3) ORGSR EMER G — =g
— AN R AL — RIS (b, FMERER) —
BAPREMEIIRMAME T H 5, 4) B REEBO M
(3 GHFB A REAMAE 12 SCHC & AL A LA SIS 2 ke 2 9
RAPHE LS b SCAC S MUMLAE LR R0 M 53 WA DU %
L, PR L R LTWAE, L2 Lad s =X
FERIBLC & 2 SO O A 1 20 v (UGS B SO
(RIS EARRE PO HE R, R &0 ) 2 52
F R W2 D I SSREANRE PG AR 5 R WITREME X A E
T&7%\), 5) REIZCEANED RS B RO =A%

{1
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FZ & o TR BT L ERE I % 5L L T B 20 13
B LW LR EPHE L R o T,

INETEESIL, CORFO M) =Lk 2R
LT, F¥ 7 A ¥ VB OREERIEA RIS B
MAERROG % 2 Rl EmwEEZ TER. L
L R HETHE O B35 Tl O AR OB
RRBPLTR DADPCDL” ZEhs, ¥ L b RE
WMORTRL, WEREICLAME - ERRED M)A
— & 7 o TR — B SARE PO & B SRR I
IBAHEZ 5 TV D ERBEEND ., ZNTIEEREEFAT
(&, MR ECTRRIDDS RO N VDb n) &,
AR = AR A & ORI TS BANHE & Bl 2Bt O
TR D B DS CEHEISR 2 5 TV A ITREMEATES VS, %
FEAREIC & M DGE RO,  BIsCBpRE S & 0 LR
BOGASFRBEIZHR Z - T B 72012 T IS S 7RS4
LNBZVOTREEZWALHEREEND (K—6). L2l
SRS HETTE O B CLI AR D L - FEHNE
TR R AN L 28 AR DU AR 2SR RE L TV e\ 728
(2, NELFE R | B S AR I B LR B O A ASBEAT |2 152
ENDRER, EHBERVPRONLOTEEVWALEEZT
Wnh, EHEL LR CHBMETH LI DT, 5
R TG S TE O A U H A O SRR R 12
HIERIEE LD, BISCEAMRRIIIREIR DB 12 B
N VOPITRIFRZFETED 5.

4 =7 )T SNREVERE T I LSRR
PHIH R 8 I8 L, B RS Tl 72 S AR 1 10 5 DU L
e & B S ARENE AL IRARAE D D DA A E
THHFR)E=FVREEMEICL > TS T

5. ZOMMETEE O AT EHDRE IG5 L T»
b, REZHEBIZ2O0HY), SHERESERLER
E-FIVREZHEND L. SEEREZAER T FOH
RAHEIZAS L O, ) E— ¥ VEEZREL O
M ICHMETH L. K E—F VIREZHEBZITE)

(poly, <) &E—F (mode, ) ICHRL, &%
SFOREWRL, b bREEEMIIN, BEE
R, RELFRE R &Rl E BLRE S ICETRT 5
THRMEVI)EIRTH Y, KM BEREZEHEEZD
nTws UMz, 2010). RESZETERAI 2
Shb o7z, RAFAY Y ARET LD B LW
IANF =R LEN T AL F— 2 BRETITEZ L4
WwThb., BREZHFHEIBERMIOC L THmL,
RENEN (ZRREM) 28AET L. ZO®MIIT S
TEET, INWBI&&EL LT, KR OMEMREICT
TENEE, ThbOLIGEEM A SESL. ZOEM
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&, RIZEMIZDH 5 REBEZHEMREIER 5 MBURT
Za—n 2R TREMICRINEE Iz bN5E, 2
N EDOMRRIEEE TH 5.

M —9 CT/RLAL IR E—FVREEC—HHE
BN CTHEIZE DI LT T, R B — PV 0 g
DI R G D5 D ) RIFEALLT < D MLERIR &k 2
F. IR PR EME LIRS T H B (FIR,
1988 ; Izumi & Karita, 1988, 1990, 1991b, 1992¢ ; Izumi et
al., 1990, 1995a ; Sasano et al., 1994). BhZE S % /L C
2T B JUCTIE, Bl BRI & 30RO A0 12 B 5% B
GHAEZEIT SO & s SO . B ROR A S 5 (1—10) .
BB D 2 DI BT AL - L T TS, iR
PSR A PLIR SO T R S 7z ), K RE & o < BT
L7220, 2o Ltk EicdAhbns, RKYE—F
IR ENEC — M 2 A U i, RAHME ISR SRS L 72
& E TR 2 B INAE UG 2 R SUS & e, I
PRI 5. I, MR EALIEE CRO
PE) AR AT A 2 23, AREICIEEZ Y 2
BWEEZLNTELZ NS, SEEMENE IR
LTI VEHSIN G272, L2 LR E—F VR
FVEC—MAHEI & B MR SUS X B OIREIEH 2D
B2 LR, RIS HIFAAER T THIER 57210
T% <, KMOPERICEG L TWa Z EPREHI N Z
DS, ZOFEOMEEIMEENES L7z,

BRIMAE T D 2 DR Y E— & IR EHEC—BHEDT & 20
DR T EAE LTI RIR R 1L B E M T UG % k2
2L, WM H B = E St 2 S 5 LA %
REZ U720, BEEMEE N LELRREEZFERE LY
95, TNOPHIEFTH Y, trigeminal vascular theory &
IFEN TV AT TH S (Moskowitz, 1984). A IfiLE O
PRI KRR 2 & CAHALND L9 BEKS & 1$R 72
D, FEEZE2RITR oW ABEEDO LT
Wh. ANTORY) E—FIVREWC—HHEOE X T4
HiECTH D, 4HONE»FIN5.

BHEAAIZL ZIZEPES RIZGHDIFTY ) — )b
DAL THEAESINSE T £ b7V 7T FOLZHIEIC X
LR RISTH 5. BiEICHRCA (HF DR
{HBWA) X7 X FTIVF FE2BEER IO A1
F (T MT VT FHAKER:FE (ALDH), 717
L7 FFe Fayrr—+8) OFEOHEVATHS (IF
12 IZALDH % 2 £ % BIR DRI DE T A IZIENN
i, NDA!, DDEIO =87 — &), NNEIZT7 ¥ h 7
VT FOGREEEL 72 SARDHEESY 47, ND
RIId HIEEHRD B 5 147, DDENIKEMICIZE A &
TNA=NEZITOT WS A T ThHAH, —HAICILEE
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EhE- EF~
A
(BRE )
B
Sub P
mlﬁﬁ
Sl — meE /< &o BRHE
polymodal
‘ “————_ CGRP \ nociceptive C-fiber)
&/or
& BB T ATP

Histamine

B (o

R— 9 @ GHEMAEIREOE. FH (Fl-oR &%) CREMBATBIE SN LIHMIE» S5 e A I VSRS D, BHELZe A5 I VR
AR (R — S WAREMEMRE) 2L TR 5N LRECIRIER LR L 5. B L 72T 2 2 A L CHl O 2 5 7 &
% AP (SubP), #I¥ b= EETEEARTF F (CGRP) R ATPEANERE L CILEE % LIRS 2 GERROG) . AR 22 & bl L 72 & 2
&3 ASEHMNE AN LS O F B2 ThET 5 GRIERE) .

R RIG T RIG IERE

) B AR ) 3T AR

" o

v N YIRIZAP b i
\/f/\l/ﬂ\u__.-ﬂ
|

b : I
mAEh 3R 8 O 557 b
(=aFy) (=aFy)

JIVFRLT Y
&)

E—10: & M E O 2 SR (B, FITF, VERD). BRROSEEMRE (B E— S VEEEC—HHE, BT & L BRICIISEMEEE A L
TRIL., ZRGICGET 2013, £TOMEFC—HfETHL L TH A,
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HDFLEI L CTL AP 7+ N7 IVT e FH10~157 1 7
OELMP R RIS EHREESNTVES), K E
— FIVREC— WM DRI IE RN D G122V T
EIRIRED R VDS, —ZORMIEH L L b,

4— 8 I MEEIRDOHFELIZ DT

W DR K0 TR O JMILAE 1 J0 R & [RIARRLS, S Ae & R
SBMRRO " EE A ZIT T D, BRSNS E e 1kE]
ERIZLTOLORZIEMIEL D b RIZIEAETH 5.
RIZE AN\ A WA & S BB s B 1) ) 4
OMFELILE LTWD, ZOWRIIE, A2 »2H K
DEPHEETH S 7 M1 E IR E RIS 225, E
PLARPOCEIEIH L 2. 2 OFHFEILI004E L ERTIZBEIS
5 (Bernard, 1858) SN TWAA, 4% - TILEILIE
POt & e 2 9 RIS EARE O LA REW E 23 L ST
W72\, Vasoacitive intestinal peptide (VIP) (Crowe et al.,
1983 ; Wikkelso et al., 1985 ; Uemura et al., 1986) @ 5 \»
(ENOD T RENE 2 /RIE T 5 Fdi 3B Z VW ATR 2R E S
TV,

MERIIRE < 32120 6, FATH, H P, H
TR 3 RMERER &9 . B & IR O S A
BELLTBY, BISCREARRE - AhfE O B AT AR (470
EIMEEAZZH Y, BEAREEAR & M C B T AR — SR
— ey, MR T2 - Y 2R THT
MELRL TS (M—5). —HHFIRTIZEIZEM
FESTULAMAE O B AT ARSI AL AR DS T AL I 1), AR
FEAR % T MR — B i — /N RS AR E 2 B D)
HMEf o —a r 2fUR, HEifes & 2 ) B e
ik z o CHTFREZME LTS (M—5). Zhb
S, B PR ORIZEAE S, T & O =LA
FEAREICEEARMT A2 L1C XY, EHEICHES
B Ehbholz, FalXZOMWEE RN L CRIZS A
FEVES-ULRAE R ML LR AE D AT, STBR, SR
& BIZCIEARRE & OMERITR, BIZCEAER % & OWE %
F L TE&7 (Izumi & Karita, 1991a, 1992a, b, 1993a, b,
c, 1994a, b, ¢, 1995a, b ; Karita & Izumi, 1995 ; [zumi &
Ito, 1998 ; Izumi, 1999b ; Date et al., 2000 ; Izumi & Naka-
mura, 2000 ; Izumi et al.,2002, 2003, 2004 ; Ishii et al.,
2007, 2010). IO &) RSB E R L7225 &
V) &, RIS | B ATHRAE T b BT AHE T b
FERAEDSIER I/ D 212, e % 5 & I3 hxpET
B HEILARRE, AR, SRS, REMEOVTR
POMFARDP 5 TTHY, PO fFAR O EAL T RIS
MREZ WL &9 & 5 & ZNENOBARED KPR
R LRSS A28 1Ch b, 2O L) ICRAIR

PR224F 45
EAIRE D A& BMICHIE T 5 2 LIIATEETH L. fER
DB BB TR 2 5 T A UG Bt o W et %
HHL AT TELHETHL. L2LEFEELD, =X
e — BIZCREARRE ST 2 VW 2 L2 X B, EIRM 2D
R 2 B S & R S 2 T 05 R, RIS
KRS - IS FEEARHE O B AT R A BRI B O T TR IR &

CHE A BV 72, (Izumi & Karita, 1990, 1992a,b ; Karita et
al., 1995 ; Izumi et al., 1997b, 2002)

SCREAMRENE 73U A A O B AT A R AR IS M BT 1 ~ 4
(FI~1) LY HETEHEMEH T2 —a 2R 72
%, W, HEBIROFIH > TEATL, M & = 3UmiE
DB, BT - H PR E AT 5. SEARE
BHLOHETLIEZS CRIEPOMIRERETAH I ERL
MRS CET A L0, O THIMT S 2
EAZE Y, HBY IR (SR ARE & S B 2 L ST
REC®H 5. Lo LAkEE LR IS IER IS A BT 2
LTWBZENRbRroTETWA, HARMICIZIME & 6f
ELTBY, =MD > TH OO E
e EERMREZRLL TV b,

PETH [1WESEIE C O3S BARRE & Bl 2 Bt R 0 ML 1
FTHHEEEECHRELTCEZEELE LT, ZOMMERRD
MEICOVTEEZEPER L TWEI L2 —EMATH
BRTH I Esis & AR s (& <I2REME) O8I
TSR L BIZCEMBEOB E LR ELLE Lo T
5. R TIIEARFENHERAED LD A TH B 5, B
T [T E SIS 0D Bz 1 11145 C 28 AR A e & 2 Il
RILFRBAE O M MFEATZR L T2 (Wb b “H A
TH5). KEGRzEIME O BAEIGERAEL —ED
=V ERERT A L& o TUHE, IERIREEZ D -
TWh. 2O X9 R RF S T ORI 1358 A
REOMIES;Tdh b, — HEEOEEE I HELRTH
Bl IR ZEIRARRE, LRI RIS A H 24
LTCWaroZELIZBbnsh, LTLEZ) Tldhk
W BRI I B S AR LR AR AE DS B IER L T B
0, ZEIEARREURERRAE |3 B SRR L RARAE I & - T
CHIRNICZRETT A2 HAEE LTV b0 Tl awnh
HEE T B EBRER ATV D, BT L O M 13—
EMIRDZERFFCHEELME 2 L T0D. 2072D%
BV % ECTHUIR TR O£ v b FEA ¥ M AT RO
D b L, EHEOPEHEEOME IIRL, MEz T
FEHeLlTwardbnlllbhs, FhEILERIT
£ BEIEO L ZICHEBRAEZ 225, UL
DB L CHISAEDSEEZ Y, IhE TS D ICKINLAE D
b s, BRI % o 2 ML EE I PRI o M ik
FREILTCHY Y =S Ly MR Z KT S Tw

Wy,

"
T
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B0 EEbNE. 20L& X T WD DODEIZS AR
IR TH B LB L TWAD, T X 9 ([ E
IR T OIME O F: 72 5 ) & F LRI BAREILRARAE & &
AHND. DL SZEAMFEIIILIR IS DAL & P Hi§
BB EEZ L Cnd L ER Tna ., Bl EEEO
MR & BB ERICH B, & MIENEETFR
FRTIIVS NV, ZIUTE & 3B G RLAE S
B T AN LIMGEAMR T 95 2 L2 & o ThEM
BOPRESTLNLTHL., L L LOESTLHEDH
WEE) 2 EE v, THINRE IR 72012
T I E SRS O MU DG L 22 v X 912, fix 3Rz AN
FALERMAMEDS B DT WA RS2 EBbhE,. 200k
MIFEWE S TOHEEZNFAICEL CHFALTEL LW
DTH5.

FALE BESETIRGEERT Endo-
scopic thoracic sympathectomy (ETS) & (&

ERCDETE, ISR PR R LB O AR A I
FiREE ON—= D v =3, LA —JEER) CHR O
L LR ommEsEme e LT, NS T TREMEx
WA A A TR IR 2 Tk Th 5. 19424 Hughes J
AFVZ, 0> FrONBE) HMESE T S RAREE
Wil 21T - 72O AN TH S, Kux E (A=A M) 7,
A AT 7)) HINBETAMIC & 140061 LD 5
it B L ORI B 2 ATV, BRESESEE D8 A F =
T kol (Kux, 1954). fERMEAT S N7 Vv a—)b
T 7 7 E ORI X B ME A T T 7
&, SR PRtV A IVERPERTLZE 0D
0, RMICOZZLMRPIIRETE 2V E ) RED D -
72, MRESE TS EARRE WA 1L, SR REET, NHEET
AN 2 MR L 205, WA X A THRNEIRS % 72
0, SRR DR RAHETE T HRARNZFE S 5 &
VO R D L. AR T RO S IEARREAAT I R
R MATRE S DA RS T E S O LTS~
A2 AR WA Y6 5547 b T A (Hashmonai et al.,
1992 ; Chen et al., 1994 ; Herbst et al., 1994 ; Nicholson et
al., 1994 ; Bonjer et al., 1996 ; Drott & Claes, 1996 ; Kao et
al., 1996 ; Yilmaz et al., 1996 ; Erak et al., 1999 ; Zacherl et
al., 1999 ; Fredman et al., 2000 ; Lin & Telaranta, 2001 ; Lin
& Wu, 2001 ; Lardinois & Ris, 2002 ; Reisfeld et al., 2002 ;
Atkinson & Fealey, 2003 ; Drott, 2003 ; [ H1{# —et al.,
2003 ; Licht & Pilegaard, 2004 ; “F-JII Z5## 3, 2006 ; Liu et
al., 2009) . 19964F (2 FHELITAE LT xt L T ERBE PR B8 1]
ENDB LR, Z < DNFEST S REANREE Kl 34T
BND L) ko7, ZOFMOEHEL L TIUEMESS

2 WRAEVESET & R SRR D 1B A S A

TR N A NVEBED D 5. REERT L3, Wik
MRBOB X 2ETLI LT, FRITIEELA
EEP o, FRRICE o WE Y T
(EH - B - KR - B3 - IR &) CoSsTiEmT
Y, EHEEEICEBT 5. KVEEE T AR E W A 5
5 LiZE A EDGEREMISTIRZ 5205, TOEIR
DHNF RSB AESD 5. F723E0 b OLERIE
DHLEA_YEBILE &L, BbicEO L,
) A b DI T @ HRFEMEFETHICHET 5 2 LD B
5.

FEh A B iR 1, FAEO WM - CHlE 123 (T
1 ~TI2MEH, 10500 E &L H5) O

MR E L, ©2C=a—1 > 22 CRB
Fekies, BEEE, I, W, W, ER%on

B,OHR, BN, WG SRR L T, 12
AR ENENHBOIM ZAELRL L TWEZ b,
BT, FE, Wk oM, iRz ML Twa
A TEARE 2 RPN EWT 55 2 & T, £ 0 ®hA0Y 2288
MHROERT2SUHETH 5. WEROFELTHETIIMMT 2
~T 4 ZREAREET O IR % fifT L TV 72h%, 95% i< D
EECTREWRTRALNL. ZORMEWITIH T
5L, FEORTIEW - HWRLTHFMiz&ET 57
—ADH Y, MIEsE T SSRAREE R O KO MIE & 2
> TW5., ZODMEWREITATE L7208 T 55
EPEEINTETVD, FHOARDKFESE T AR
EWT S 200D THL, T2, T1RT2 Mk %
B 1B EAFR I R E T E LT O UEE 1IIWT) % FE
T 5, NEMFETZ EOMED S\, EHEIE, FEO
D% DT> TOREMETF L TELETL LD
&9 2 MNESE T AR REAMFERIT 25T b N D L 9 125 T
ETW5. BUETIET 1 MfEE: & & 6 72 3 AR RE LI bR (&
AT TWay (RIVAIVIERBEOEHE T 5
72002 h, T1 MBI 2B L 22wy, T2 s8R
HizWBRT a5 Tl /212w d). BENMUE
MHRITEZHTEL0E) e B CE S X912, 7l
Wt ahdiHEBI 2w, fvh—AF - artr &
BHZENKRYTH .

Lins (1998) &, 79> ¥y 7@ (WO ALThREZ:
70y TRHAWT, MRS SIS 2 EATTRE:
AH%E 5 mm®DEndo clipTM % ZEMHEET O _F TR T 5
i) TT4 REMER O AT EW T 5 L, TE - K
ZIEDBIFEICEMNTH Y, roREMRETE2 T T
L EHELTWA. Lin & Telaranta (2001) 1358 f%
FUREALIC X0 SSBAREERTER AL & R D X 9 IS LT
W5, BEEFERIETIIT2, EELITIETIRTS, T%
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B

F AR
BEa-F ___  BERE
FHEAD

Th3

LB AR A RIAMEST : Yk
mE ;41 nEZE ()
Kuntz e

ETha
334 i B R
Kuntzdf %L
=1
—3D) ™

Th3
:::€1m4

»2mIMEAISEALT, ERES 1 040T
2 SMiEhThods

kNt

BI—11 0 A : gk L~V T OSSR & M o i B A TRE M & NE T A AR T (ETS) #B62. W L2 S kst kA L, H2 835,
FROMES X MR OET2 U FF Ty —TEB L 2D O MERE, Fv 72EELZLVEY b Aa— 7T L QRS2 oS 5. BN

&3 B AR RSB B YIBR T A (REED) . B L EBROFMHIR (e 2 ) =y 7, fhE

ZIHECTIATA, WEZITETIITS OB AR R T
HDHERELTNDE, Z OMEBERALICE L TR 2
WA, &) REPASRLEEER bND.

FHEEETR (2270 V) 3EMELRE % T
WA, ZOMREEITARIZEEICHERH SN Tw R WnS
D5, FELIHE T EOMMOLRERAMEIEE 3 1uUL
HOAMEN LD iEm STV D, g EE I
JEAPFEFTATARAEO MR D D V), CEMFEHRE T2 — 1
¥ AR TOCERAE I B & 7 1) TR R TR % fihkE
THLTW5 2 E3HREMICREBREI TS, FEE
JETFIRIET 1 AHEEN ~ T 5 A ET & 1 %8 L 72 S8 e 78
TFRME TR IR SN T WA, S 5ICT 1 ki~
HFEET & A L TR 2 IR L, BHSHES - IR -
EREHEMRETR L TWAEEZLNTVS, 2DX
AN TFERZ IR % AL L T 5 SRR 0 B AT 1AM
Th5b.

RAEMEFRT RN OV T O LR % 35 L 725
7w, oy CIET 2 T AT E A Dkey pathway & & 2
51 (Goetz & Marr, 1944 ; Lin & Fang, 1999), Z O
ORI bNTEL., ZOYUBRTIETEZITTRL
BRI C & 85 H R L, AUEMEFS T O ML R R B 2% &
CHRIREAMERITICEE 2 & %2 L TS EERITO
FETFHH S, DAL OB CIUEM IS 2 5
DTV EHEE S TWDS (Drott, 2003).

Wy,

ALOIFELY).

5—1 ! EBEDFEZIFIED HH TOMER T SIEE
LEWAIT

FELIHED BE T WA D B\ ITEIRARE T 4 5 v
L, Misbsksic 5 m N TR T C, PEAZ &0, B
\JE BT COOREA MR L, Al & A B RL C I B B & SRR
S CHEET 5. 4 70035 5 MHCRIlkEH & o
NIRRTV, A ATREIL, g EE» 5
FegzsmA L, 2% 3ME, BEOMES X Ui
DETZET =Y — CRE L LD ORERR, T 7
REFLIZLE S DRI — T T & 3R % i
TEES 4. HEY & D SRR R Sl AL & SRR YIRS
A (B—11). FA# T, WEXHHRE 217V o
A RERR S A, MFESE T SRS WA O T4 I ] 13
ISTIEETH ), MEFG2S5 T I REMAREZETE T
b, FEIREDDLWITETH Y, REFEEED 5 By
BRI EF L EDMN S . FEEOMNEFE T 2 EA R
W OFMIOVTREZCORENFHE SN T VD
(Hashmonai et al., 1992 ; Chen et al., 1994 ; Herbst et al.,
1994 ; Nicholson et al., 1994 ; Bonjer et al., 1996 ; Drott &
Claes, 1996 ; Kao et al., 1996 ; Yilmaz et al., 1996 ; Erak et
al., 1999 ; Zacherl et al., 1999 ; Fredman et al., 2000 ; Lin &
Telaranta, 2001 ; Lin & Wu, 2001 ; Lardinois & Ris, 2002 ;
Reisfeld et al., 2002 ; Atkinson & Fealey, 2003 ; Drott,



48

2003 ; [ HiE — et al., 2003 ; Licht & Pilegaard, 2004 ; -
JII 454692, 2006 ; Liu et al., 2009).

BAE I MEMBETTRTOATELEEDHIE
_BHF

WREMEFRT RIS Z R 3 &, FRCRE IR R G A
#2 2 % (gustatory flushing) (Yilmaz et al., 1996 ; Rex et
al., 1998 ; Drummond, 2002 ; Licht et al., 2006). t b K¢
ZIETERR, LB, MEDH Y, KRS LA
ICEEREEEZ R L T D, RRFIKIEHR T
D, BEMESIY PO— VL TWw5, KREEEIRS -
EORBEMEOZIE % T 5. T b bRGOTR, 7
B, MEIEMEICOALIREZITTWT, O
Faeil T MIFmRE 2 L Twab. KR o
BEHTRECERY, Ty b, YU A% EIIMER
g, Y¥, eV, EMEY b, TFFhEIHERY
4 (arteriovenous anastomoses), A I 7 &1 SHER I #
(carotid rete), A X CIXEIFHIRE DM /N> T > 7% F)
MY %2 L2 DIRRFEZ LTWwa,. & b TOMKIRH
FTFIR &1 (DU &IRak) TIrbh T b, kAl
FEIL EDOEML DM T b MG LA Z S &,
PRRR R M L, S B LI BRI R 2 21 ¢, B
MAEPHEZEZ L TWa. BRI v & & (%
ImfE) (PR ROE, RIATES V& & (Rink) (3IRRK
JIBERRITEIICTE TS, HIILFE RS E L
R, ZEMEOMICEIZCEAMEOLR 2 21 T»
A . PR BZ 135 EAMRE O BRI RE A5 <, BISCIEA
FEVE M PFRARMEDAFAE L T B, Z ORISR I
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Custom-made treatment of periodontitis and diabetes

Toshiyuki NAGASAWA', Masahiro TSUJI? and Yasushi FURUICHTI'
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Division of Periodontology & Endodontology, Department of Oral Rehabilitation, School of Dentistry,

Health Sciences University of Hokkaido
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Abstract

Periodontitis is an inflammatory disease caused by Gram-—negative anaerobic bacteria, and regarded to have a

close relationship to diabetes mellitus. In this review, we have summarized 1 : the characteristics of periodontitis and

diabetes, 2 : the current understanding of the pathogenesis of periodontitis and the diagnosis of periodontitis, 3 : the

possible mechanisms of the relationship between periodontitis and diabetes, 4 : periodontitis associated with genetic

disorders, 5 : the role of genetic polymorphisms in periodontitis, and 6 : the custom—made treatment of periodontitis

and diabetes. Importance of the genome—wide association study (GWAS), and possible application of GWAS for

custom—made treatment of periodontitis and diabetes were also discussed.

Key words : Periodontitis, Diabetes, insulin registance genome—wide association study (GWAS), Custom-made treatment
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ELTHLBMENTEY, HRBOEBMEEIIED—
DL LTRY EIFSNTWAS, FMRIGICS 2 5 K5
DI F-HEREDTH S 2 7 BIHEA T, HERATHE R IE 12
B2 5B FHENDL L)% > TE7: (Nagasawa
et al. 2010).

WEPRIFIE A > 20) » DVEARIC & 218 VE 0 & IR

AT ETHRHMEEETHY, 1R X O5IMK
T, A YA JRPIEDSHERE L 7o T L 2 BIFEIRIR
i, A A) YWMETRA YA Vit R 2729 %
Ha&OEROBRRERIC, #i, EEHAE, B, X
ML A7 EOBREER -2 - THRIET 5 L E R
LNT 5., HEIRIE & MR ICHRENRE b LW, A LA,
MG E1C L > TY A7 DK T B 72, R & AR
WIS EEHIER -2 L LTHED TSN, AEEEY %R
HFTDHILETHADRESCHETV T TELEETH S
EEZLND L) o7z,

INFETHT LV TORBIRZI B & ORI I3
LTwawv, KECIRSERHORE & 2B b 5 i
SO WTEHL L, BRI & BRI RIRR T A0 -
ERBICOWTHETT 4. S5IXHTLRLVOBIICHE
DA == A= FEREOWHEHEIZOWTELE L INZ
5.

ZAF V224 3 130H
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2. EWREAROKREEZHOBRRK

1) MEmA

CEEw 2 F Ik 5 LD PIZIE 77 — 27 EIFEh
LHEERASTR S NG, 7T — 7 OWBITHA LKL T
SRIL, 777 2BRETIIHUEELZEADRES
1% (Loe, Theilade and Jensen 1965) Z & 25 A D
RS T 7 — 7 METHAH I EVHL LR T2,
FCTIIMENC & B JERETERE 7)™ Bk Pl 70 & ) LI R
EAZ RS IR o TB Y, Feil 2 BAE
W Ee AT VIR DR 2 BRE LT InDRREIZIE[E
L%z,

B 9 D% CIE3BLAREICFEE L, ALARBE O s A
HBAiRIETH 5. 20X AR EMEEE % &)
M EMNAD. Porphyromonas gingivalis (Pg) B2 VEHE
RIELCREDONL. 10~30FNDOEFEYIFHAET 5 E
BE DB I\ AR BRVE SR 95 L S S L, Aggregatibacter
actinomycetemcomitans (Aa) WA 5 35 i%/a\iﬁ%? Wk
ENTWD, L2 LPgi b Aall b £ 22 Mk JE %
BLOREMEHETLIRIES N2 DI TIER Y. £
7o SR ERIECR T 25 M s S T b 4697 L b FRE O gk JE LA
WEFED LN LN L b H Y, MEMRAZITIZEI N
7o E DI Tl TW i,

77— MEOL IOBENETEMECH Y, W%k
BEERICLDIBRETHLLEZONTVD. HIEWE
SEEICAENDPSBRRET A2 L3 LR MEic L s
Superinfection2S#2 Z V), 2 L WHLKRAEIE DS HEAT T 5 &
A@ % (Rams etal. 1992) 720ifE LAV EEZ LR
TWh., ZOOWBEHOERIIMER 2 S5 2
EEREME LT, OFEHRRRA DL Z & ORMAY 2
77 = 7 MR OBREDPFEIEIATON TV S,

L L7 7 — 7 i ORI TR TR TIE %R <,
e DM R & LTl 77 — 7 i@ & X
BISHTWa, &) bIFPel & AalhilE, SIEAHAET
BILICE o THERD) AV PAEEICETAZ L, F
THERE NS C E THAMBOSES RO NS Ll
POIFEIEDREHNEEZEZ SN TEY, JkRE & LTk
WIRETHH L) ERLHFIET S (van Winkelhoff
and Winkel 2005).

Haubek 5 (€ T v I ORI FAALIZ5E ) T00 N D HEFED
EEROA L AaW OBMRZ AL, Aa 20 51
CHETIR 2 FROMETHEISH WEIGTHE LD
JEL72Z & 245 L7 (Haubek et al. 2008). 4§21 A
IR UEEERTHDIP2 Y A TDAEEH LT
W NTIRI8RE S B 2R ED ) A7 A, P2 4 4

R BAT FEEREERROL -5 — 2 — Nz HIEL T

TUHNDOAaH 2 H L T2 ATH ) A7 DS 3fEEH -
7o, AaB I ZHMT b Ml RE 2 o EALRR & B3 A T RE M
DY, SRR E L TR 2 LEEDSFE N EE RS
ns.

Pe i AFTES 2 30T & B E AR IR D ) R 7 58
ezl wMENSH Y, PeROREMEDEH N &1
BOLNTWE, L LPgHiE 7T — 27 3R L T
COMMAERS L2, BRICEETH2METH D,
OGRS F\WToo, TT— DR L TWAIREET
PeW # B 35 2 & 13 % L\ (Socransky and Haffajee
2002). PR TR ICPgR OBHE 2 1T-o72 & L T
b, BEOOEHERPATHTHNETHERET 2 A7
PIEFITE N, Pel 2P T 5 720121%, PeROEE
AL T IEDVEETH L. BWMIZTT—2
FrEzAT) LS, NEEZRBEY ZEE0 R Y
Bz, WitOEBIET AL, 77— 2EHLIC W
HWEN O BREE % fEL T 5 F2Pgl OHIHIZIZTHRITH
LLEZOLNS.

2) SREFHIRAL

PR BB ] 98 T SR 22 ok JE ALK A2 2 ), D
RIENFIEN A HND Z L0 5, BIZIIZEZEATE W
TEDTREEND., TNFE THEEDRIERAEY LI E
7 B E ML O R IR I D W T ZE S D H LT &
7z. Cianciola b 23 Uf FRER D FERE 2 % sy L T LIk
(Cianciola et al. 1982), REEVEHREZOIEKE & L T
HKORENFEFEAZEDL L ORED R E N7 (Van
Dyke, Levine and Genco 1985). UfrHERD HEH 25500 &
NLEGEETIEIEEORBREIALND Z LD 5
(Genco 1996), HFHERFERE DAL T IS EEE R H O H &
B LWL THL., Lo LEEEERERIZBWT
&, HFHEROBERE IR LN nE w) HER
(Kinane et al. 1989), IfHERDEF IZHE KO BN Tl
T THRBRICE s THEESNAZIL- 1 EEATH S
(Agarwal, Suzuki and Riccelli 1994) & W) #EDL H 1),
IR EROBE R AT I IRBEMHEE L TLTRO SN L DI
Tl v,

BEEVEHE R TIE, ) Y SERICEE D D D L v ) i
%> (Suzuki, Park and Falkler 1984 ) (Nagasawa et al.
1995) (Takahashi et al. 1995), HLERD ZREMEY A N 7 A
VEEADTUEL TV A H L IRE S (Nagasawa et al.
2004), GFHERDIAIC 407 & A D S 50 7 B DS 7E
THIELRBRINTNES,

(REEVEDR S 2% & 1B PEH R 2 O SR DU INT I A 5 5 Tk
S BRI R P S DI % o TW R\, (REEEEE
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Jeldd & X BRI BT H R KRE DIk
(Matthews et al. 2007) R HEK (Nagasawa et al. 2004)
i, DERLMEOLPS 2 &I X 2 LT ED

TEMEEE R R RIEMEY A N A4 & AT 5 (Hyper reac-

tiveTHh5) 720, HERVPEHFNICHEL 5 2 51t

HEAER S5 L9 12% > TE 7 (Beck et al. 1998).

FRICHERIRIC B 5 4 > A1) VB ISTNFoRIL— 6
Lo THIERIENED, TNHDOH A NI A Vi

A g U TR RS HE PRI D IR RE 2 B 5- 3 5 W REMEAYE

AHENTWVD

3. HRAREPERRICEIh 2 H - ik

1R S AEPRIE O NS ISRV E RS (2 b L
LB RIS BT 2 M x5 2 S RO, BEPRIGIC 3B 1T
LM OREIMBH R L LD L) IR T 2001
HIH Mo T, b MIFdadEL, s
FROEMTH A0 ICHMETTVEREST L 2 &N
HTH DN, BB a vy a NI CHYERTE
SRR AT POEELYER L ETLHEIC
mhHEEbNG.

1) BEACH & R hehs

Target of rapamycin (TOR) (3 #flJia 35l %> £ 5 o il
WKBWCTHELREAFF—ETH A, HERZLTORDIL
HALIEHE R DRt REA 4, M & BE L 7o ACHE %5
B BT % (Wulleschleger S and Loewith R2006). ¥
72 ICTORDIIHNI F Ay 2 X L, kIS PE 9 21t
ZPIHI L CTQOLZ M L85 2 & MbENTW S

(Wulleschleger S and Loewith R2006) .

A YA R A v A1) »EEETE K - 13 phosphoinositide
3kinase (PI3K) B & U&H* 7 — LADHEIL % 4
LT, TOR%ZHMHALS 5. Z 34t L Tadenosine mono-
phosphate—activated kinase (AMPK) (&7 1 1) — L] R
(CR) ®DNADHIZ & TIHEMEL S, A b L 2T
LCHEEENBLTORDA Y ¥y —Tdh b, Sestrinld B
LA ML 2§ A HBILE 2 H L TBY
et al. 2004), AMPK % 4 L CTOR % #fl]$ % (Budanov
and Karin 2008). Sestrini{n{-% /v 27 7o b L7V 3
TV a N TIIHROER, I bar P 7o
FESE, MO, DIRORRIESRE &2 EOREHED
BNAE. 2O ayYarNTIIBIT I
W 7 2 L % SestrinZHIHI T 5 L EZ SN TS (Lee
JH et al. 2010).

TIERERE AR L LI T A B 2 %5 (Gavazzi G and
Krause KH 2002) %%, $SEfEREREDELIZDOWTIE 512

(Budanov

ERRARIE

AA AR
“ A2 BBk
IRS : insulin receptor
substance

PI3K :
Phosphatidylinositol
-3 kinase

FOXO : Forkhead box O ._| . ""-\

vy

AMPK : adenosine

monophosphate- v !
activated kinase
ﬁ-
TOR : Targst of A—tori-l  Eamx
rapamycin L i gl 4

B1 AYAVY 7 FVICEDA— b7 72— O & TR R O
m A YR T T ORE 7 FER, AR I B R R B TR
9. IRS : insulin receptor substance, PI3K : Phosphatidylinositol-3 kinase,
FOXO : Forkhead box O, AMPK : adenosine monophosphate — activated
kinase, TOR : Target of rapamycin

HOENIZHRo Tnie\wn, F— 77 V=BT
THETHMENOEAE XD HT LV AT LTH S
75, MEOPEBROM, BE S s OFRICHEDY,
HROEEEOHFFICEETH L Z LML TWV D

F— b7 7 V=3NS AR ORI RSB B 5
OIERICEDL-TEBY, FiFE LRI 5 2 &A%

5N T 5 (Melendez 2003) (Hansen M 2008) (JIa K et
al. 2009). MHIZBITFBA ¥ A1) Y HED Y 7 F IVIZDAF
— 2% L Cirb b A, DAF— 2 BIE T ORELIC &
STH7H SNAMBEITET HEPIEA -7 7T —
O L A ZEbHENE L >TWAD (Jla K et al.
2009).

¥ 72FOXOME (L -/RIE~ 7 A TlE, FOXOIZ & % &M
BREDBREDN 202 EOENFMMET L Th
0, IEMEHIE O MR ICFOXODS L ETH 5 2 & AvHis
&7z (Tothova et al. 2007). F 7z, {EMEEEE OB NI
A2 PR A L CHEIRIE 2 B S ¢ 5 2 LA
5M & 7% - T\wA (Houstis, Rosen and Lander 2006) .
INHoZ s, @R A YA Y7 FIVIEPIS
K% 4~ L CTTORD{EVEAL L FOXOD#Ifil % 272 L, * —
k7 7Y — ORI EEEERF OB G SR L,
W) kA R R E A ISR, 2Ly
—HiIBR 7 & CE AL 8 L HFOXORAMPK % 4 L 723 7
FVIEBER A A Y T FLVORE R IHIT L 2 &
BHSL N EZ>TWAS (K1),

2) HALEZ
FEAE

FIER & 06 F % I ALE Tl < OBIEME AT
% (Hooper and Gordon 2001). % { D& 13 E LM &
TEEDOHNIZHRARRIR N T S, HFLFTIEME
LIERRIE D HEMETH 720, WIEME I3 5 50iZin

BB EIEW &M E O 2 E§ 2 500%
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‘? LB R EEN

J—v@ (> Aams s AR
C-_:\) 47?P;”M.am.'ﬂ \! Q

LI |
E AR
T 0l (REATFRERRE)
1

Amidase;EE THR=~"TFFTIh s

PGRP-—LL‘,I g |
e

ImdiEes PGRP-LC~ D& EY

ﬁl:u‘lr{jfb‘ PGRP-LB MM AT FEEE N L

|
BEMOEHERS

- 1oN3:4 ]
2 vawvaunNziiBilasEowiMlEoa s ra—
Immune deficiency, PGRP : peptidoglycan recognition proteins

DWTRTFICHL NI E > T, Hb
TNEBEAEHNE 16 LT A TV 2 & O R5k 70 T B
W) 2 SHURRDSEAE L, TegARELE 2 AT o TR % B 5

5137, EMIZEINDHUE I L TIIREILE 2R
TEWT LIVE— 2§ 2B O0EERYFHET 5 2
EDHSENTWD (EiE#E Tand% HE I, Nagasawa et
al. 1993).

T a vy a N OREHEMESHE % Toll like recep-
tor (TLR) #&&& % > idImmune deficiency (Imd) #E#s
12X > TEFR L, NF kappa BOTEMEILIZ X » THIANR T
F REEET L BREREC AR TH S, ME, HE
DRIERRE IRV EATH 5720, HER LEEOM
BRIZOVWTHIENHEA TN S,

8 ¥ & HAAME O LAERR 2 RO 720121F, ME O
I CTREEDO RIS 2 RET§ 2 LW 5. ImdiE#kIE
F L LTT 7 LB ORI 257 F N
HIWZEboTWAE, XRTFR7Y B 37T LR D
7T LR S MR 2 T 5 L CUHEOES T ThH
5. 77 LABEMEONRT T K7 B YIILPSO HIZEE
NTWaE70, 77 AEEME T 575 K7
71 OEIGHEOWEIKGE TS, vav Ty a Nl
peptidoglycan recognition proteins (PGRPs) (2L - TZ F
LEWMEOEA L72RTF K7 )0 v e iy 5.
PGRPS|ZIZW L D DM A H V), Z D TPGRP-LC
IRTF N7 B &R L CTimd g % AL LYTR
NTF NEEE FH 85—/ T, PGRP-LBEA % I
5. &4 %. PGRP-LBdamidasel5VED S V), 7 F L&
MEDORTFF7) v &5HLTHEEERDES 7
®, PGRP-LCIZHEEAT AT F N7 U B @b L,
Imd#EHE DFEEAL 2555 F - TV { (Zaidman—Remy et al.
2006). Imd#%# 12 3BV TPGRP-LB & Hi1# X 7 F FEA:
DINTG A% b B ETHE & EESIAFT L IRREIC 2
brEzZzoNL (M2).

Vo Imd :

B ORI
B

(66)
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AA
Ay

12 R BB ﬂ
/.
v o7

AR Jna—2

TNF o l
I o

TNF B

IRS : insulin receptor
substance

PI3K :
Phosphatidylinosital
-3 kinase

GLUT4 : glucose
transporter 4

—®
.

3 TNFoll X201 > A1) ik
IRS : insulin receptor substance, PI3K : Phosphatidylinositol-3 kinase, GLUT
4 : glucose transporter 4

2avlauNnNITOREE R T HDIZEE R R AT
Ry 7 ABETTHAH  CaudallI G2 BV THHE R T F
FORBEZMZ 2EEDHY, ZOBMLTIERELE 2
B EBICBIARBENRTF FOMBEANBZ L. 20O
PR T F FOBBEAZ, PUHRTF FICEZEO
WIEH AR 2SR S, fUh DICHIR AT T FIZimw
REE OBINZ 725 L7z, 2045, CaudaliE (s
CERDH DY a7y a v NTIIRREMEIC X 5850
FOTARN =T AL THICESL Z EIE SN
(Unoki et al. 2008).
MRG0 X B S Eigae OF AL & 134 (Rl ofE
FEC, HLEIRRE (IS L COEikReaNG AL 5 2 & 28
TavYayNTTHRESN TS, JURIKEICH 5 >
7Y a UL TIEFOXOKAFEIHE R 7 F FOREAE
WERICHFEE NS (Becker et al.). F72fLEIKAEEIC B
\} 2 FOXOMAFMEDOPLE R 7T FiFEIL, Caudal KIED
BEOPH R T F FEBO L) I 8 Cld R {, &
M EBEDONT VA% T HIE %V, FOXORAF T
DPH R T F F OFHEILKIREATE VBB T TR
ST AT APHEAETH I L ERIET 5.

I FLAF I B 1T 2 Imd#E 1 12 & 72 % @ A ¥nucleotide—bind-
(NOD 1) Th 5%

ing oligomerization domain protein 1

W, T AZBWTHGOMAL) Y oUNETE LiEn S ) v
ISHARDSTEET BRI 7T LB O T F K 7)

71V %NOD 1 #3852 L TY VUM O OF]
EEDFIPND ZEPMESIN, XTFFTVH RN
L 72 E AR & 18 E O RO BRI XL IC B
WCHHFHETAZEPWHS N E R > TWwA (Bouskra et
al. 2008).

INHEDZ Enn, fHEEFEIEMEDOHLAEH A H
D LBIETOERIIEME I Lz 7261, HEE
DLAFFARE BiAE S L MREMED H 5 Z L DRI &
b, 70— YIRISTHALE ICRIE & B R 2 T EREA



LB B 2R

16
1FFA

-6
1TNFa

-

o 5
BVl Mera7r—y edE i

TR L WA 81

XA ERE 1A BRI S UME 371
R4 JEcrE D RO~ a7 v — Y o4t
M IEEIRMETEM2 v~ 707 7 —UHREL, 4 YA Vs
WHIEWHTH L, i BEREORHMECIIMlI s 7 7 =8
BHETAHAM2 <2707 7 —VOPRKIEETA P AA L I2XoTA V&
V) VB TEIIER IR NS, AR L BEEEEORHAMETIEM L v 2
v 77 —=Y0REELIELIEESKEOME (CLS) 223 4. IR
DFFAIZY 787 7 =V DOREWY A M A VEELZEmL, ~707
7 — YV OTNFoUld IRIGHNE O SAEVET A b A VR Z RS 5. RIE
B A PIA L oTA VA VIRPUED G &2 SN b, FFA ©
Free Fatty Acid CLS : Crown like Structures

HEAXBELRLUVRBEICHETSHCD14*CD16* HER

(BHOPREZTRTIRE)
RRE iaa ok {2 BRI 0
w w w1 - g
o ' ;-
g. # ; &5 i ;_‘-J‘fﬁ
of ~fied |8{ L&l |8{.
7% 155 L asw
CD16-FITC CD16-FITC CD16-FITC

X5 EREFS L OEEHIZBITACD14'CD16" HEk
A 9 R

(H CTIXCD14 CD16  HER (U TR F T\ 28045) 3L
TW5h,

OEETH Y, BBV X 2 8E 2 KIS 2SE R O —
DL LTMBENTW5 (Balfour Sartor 2007). 7 1 —
OB EMEEET & L CNODEETIZHSNTWD
(McGovern et al. 2006). ‘& {EAH & 1E £ O B O AR
OWiFE L DEZONDL 7 U= VIFIIRTF N7 ) A v %
Rk HNODEIZ TG L T 5 I BIRE, &
SIZHRIEIZ 7 > TTLRSD / v 7 77 b= A TG
MEHESZ L, 2O L 22V E 2 B AR A . =
ME, A 220 YRR ED XS R) vy 7oy Fa—

LEBEBIT I EDHE SN (Vijay - Kumar

2010)e Z DFERIIEEOBIZ T OEFRITHE D EEME
DEALDFERIFD Y A7 L Bu[REMEZ RIELTE Y,

BRI BT B DOZALICEI L T b AR DR AN L2
ThrbEEbhs,

3) WIEE A v A VM
MEG 12 X CTHRiAM I ASTNFo % FE4E L, TNFods A1
VA VEPEAFIEREITIENREENLTHS

(67)

20(1)  “Ppi224E 67

..°:;.T...\

@-x

MIToRTr—3

@

CD14°CD16" Mk

L8
111TNFa

REsmRAN

A2 AYAERIE
X6 I X BRI S ORIEMES 1 N 1 v RS
BERifL E ~ 2707 7 =13V FNnbLPSOL £ 7% —THALTLR4 %
FHLTWwD, HEHEEMEOLPSIZIENME, M1~v2ua77—Y%
L, SEMES A NI A VEAEZMRT 5. CD14'CD16" HLERIX JAE
WA b A VREEDNEL, MIxza 77 —=V0WEsHLTWD
FIEVET A M AA L2 X o TA Y A VRGO ET 5. FFA | Free
Fatty Acid

PIEDA ¥
20) Y ARSI SRS L, IREmEOL DL K
JEO—DEEZLNL LI I TNFoinsulin re-
(IRS—1) OtV » &Y VLT 52
ETIRS— 10T Y X F—EOME 2HHT 2720
WA A VIEPUEAE T A (KM 3 ) (Hotamisligil et al.
1993).

E51C 7% > THRIGAIICRBE L7z~ 27 a7 7 —

2&o 14 YA RPUESEALT A 2 EANEA S
bEHhotz, w07y — VRO BERD L
L CHIAIIRE L7l Th ), KEWY A M1 0D
FEARESEVML Y207 7 — U EHRIEEY A N A
VEEETIM2Y 07 7= DICKENS, ERE
<Y ZADREHIRELTWADIIM2~Y 707 7 =Y T
HHY, BERETIIMI~Z 077 —YHRET 5.
BEEMOIRECTIIM2 v 2707 7 — V0 AT HIL—
100M L= 707 7=V ORIEETA Mo A 2 23S
Lz, 4y A) VRPEIEH LR F ClIIIl s T
W5, BEEREAKRTIEIML 2 07 7 — VARG
AL LI CERMEL, LIELIEEELHKOHEE
(Crown Like Structure : CLS) #7345, M1~ 1
77— VIITNFaEAD <, A 2 A ik % =
LT EPHEENTWS (K4) (Lumeng CN, Bodzin JL
and Saltiel AR 2007).
HHEHIZBWTIE, 12X AL OHER)CDI4'CD16 K
KTHhb, HEKIICDI6ZZEILL T\, CD14'CD
16" HERIZSIEMEY A N A A~ OFEEREA T VR 2
TRy bELTHLNLTEY, BiMlI~xra 77—
MR EE AR LTV D, W REE TR
flEdE 2 N & ILH L CCD14'CD16" HER AN L T\ %
(K5) (Nagasawa et al. 2004). AU & B & A& 0 L 72

(Hotamisligil, Shargill and Spiegelman 1993),

oz,

ceptor substrate 1
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%545 1213CD14'CD16 " HLERSHR WA ALAR |22 5 5 T RE 1
e, EERD A LB L CIRIGHRIC BT 5 %
FEVEY A b4  OREAEDSEHCITREESE Z 51D (K
5).

~x a7y — 7 LR O EAEH 12D TSuga-
nami S IR E <27 07 7 — U odEEFE TV, &
JEMEY A N A A v EA % MF L7z (Suganami, Nishida
and Ogawa 2005). ZOfER~ 717 7 — T L DILFE
T5H 2T, HMTEEE L 2B LR L CTINFoZz & 0
GHEVET A NI AV BEADBEFE IR L 72, SHEMEY A
N A VEEEEINS R EFIE, BRI R o
BN (Free Fatty Acid : FFA) &~ 17 7 —JH%
DTINFoTH % &% 2 572 (Suganami et al. 2005).
Yamashita b (ZfEHifie . ~ 27 07 7 — VOB R
5 (1ng/ml) OLPS% INZ CHAEEMIZE
2 5B A MG L7 (Yamashita et al. 2007). ARGHI
i, HrHvid~vru7 7 —JFNENHEMCLPSHI L
7eWpE LT, LEEERICLPS 2 MR 7235612134
100553 < IL— 6 FEAE D JUHEATRA®D B 1172 (Yamashita et
al. 2007). TNHDOZ LhH, PERETIEI~vsa 7 7
— D L PRI O BRI & > TRIEMWS A L1 >~
FEAPTELTEBY, ZIICHBERICL AL NVOE
MFEDSEPE L 7236121, LPSIZ & 2 R4 s O B A
BIHZEhREENS (X6).

HAND 2 BUFE SR EE (B EGI 2 4T o THEIRIBO
JRREIZ -2 B B A RIS e ige T, BRENGHR IS
Lo THWA L cOFBELREKTARO LN T WS, BIRE
W & T EITGIE Z AT o 7HEIR IR EE O H T O L T
JEECRPIEDSH W EZ CIIUEVPAREICKRE N o722 L
WEIEZ SN TS (Katagiri et al. 2009). T D Z L35
BV AR & SRR e S BB LS & B SRAE RGO BT DS AE
AEEZFELTwEEEbNS,

4. BN SEAE Y A EIR TR
WERZRES 2 —EafRAL LT T 7V rC
DEFIZL > THRIET /3K T ¥ - L7 = 7IVIEEED
MoNTWE, NEI Y - L7 2 TIVEBRREEE TIEIL
WORHIICEE 2SS RPEL, AAHDITIFETO
WAELEERDOTZOIRET A ENTE RV EER
LTz, THIUIaf Lishikawa b i38E3 > - L7 =
TIWVAEBHEBA AR ICER L TB Y, AaliZ BRH S
5 Z & BRI L, WERETSL2FHEH
5 L 72 (Ishikawa, Umeda and Laosrisin 1994 ) (Boutsi et
al. 1997). L2 L, ZOBETIIEDBEFHEETR
FAaW P EHE TR S, BEEHEELEISEIT

R BAT FEEREERROL -5 — 2 — Nz HIEL T

DPE V) T EIZOWTIIKIKRE L TAHTH - 72,
LL—37133H R 7F FO—DT, hCAP—1825t 1) »
TUT T —¥IlL o CLL-37¢ % 0 L 2 S8 3
L, XYY - L7 2 TIVEBRREBER T, AT T
COERDI=DIZThCAP— 182> HLL—37% FEE T 5 L%
MHEEIND, ZOMELL-3705TFICTE R VD
WCAaE 2 PER$ A & TEY, N3 - L7227
IVIE R B TlE Aali B4 12 & 2 5 FE o oy S Rk A 2
HHAEZ B T L S 7z (de Haar et al. 2006). O
IR O 1) 7 R D e DM O 7 & FEE
L, EEEREZDIERILAEV)EFVERBELTY
B TCTHIRE, F72, ALRHICEE R RELE01& B
CTREDHBEMEPROENT VLIS 22DbE T,
Aalf & HEb T 5 F TR AR O RESHE S - L v
I HE, HEEMICRIEREORENSH > T, MEE %
BIRIEGI T % PEBR 5 2 & 25T & Aok L B & T
IETELWEESEZRIZL T 5.

5. BREHO RS IERIS T OISR
1) KRB HED EIE TR

& HAYFEERA O 7 LRFERHI O 1 IEIED R
L7z DHEAEL, ZOHFHEEN 1% EH 2 L
%, ZMN % Single Nucleotide Polymorphism (SNP) & I
A INFCTHRBRZUEZRET 2RI TERET 572
DIZSNPOSEAT SN T & 72, BE7% 2B L TldKornman
AIL— 1 85T OBAn -1 & 18 PE ) 2% 0 EAEE A3 FIFR
T5 L) %4T o CLLE (Kornman et al. 1997), B
B R DIESZ % PeE S B EIET & LT A 455 DSNP
L E DBRICOWTHIEAY T T & /2. £ R
W e LCTIL— 1213 Lo T 504 Mo A ViEfaT,
Fclt7%—, FMLPLt 7% —, ¥¥% I DLt7%
— % &% D43 F- OSNIPASE BV bR JE 2%, 181 vk JE 2%
ERIET L 2 LA E LTV A (Yoshie H et al.
2007).

L L% < ORFSE TIIBERE O ¥z Bn & & TERER
EATo 72 A 1003 LB L OISR STV
Kobayashi 5 13 HARIZB T 5 LW 7E TIT2 ADR
VRS R 2B, T ANOEMERE 28, 303 A0
HEFGELTC, IL—1, IL—6, TNFa, Fcl 7%
—, FMLPL 7% =% EZNEFTHESN TV L EE
BEET 2 EUIBOBIEZFIIOVWTHRA Lz, ZOf
K, ¥ I0DLET ¥ — LEMEEEKIZOWTHELRD
ROLNIAIE, ENECTHERMEMIRE STV
ST CTHEELRMBENTED 5% 5 - 72 (Kobayashi et
al. 2009). 100 NLLF OBEERE 2 0 § & L 7 WF 98 THrad
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L 72&EF7P<0.01 L NV DO H EHKUETHEEN RO
BNZELTH, RETHHWBREZHR L GEREAT
S 1B BANHERE SN D D EPIIEETIZ RV,
F 7o BAEEH O BL TSR G & BT B 0 2 AT A 7
DIFICKBUE LR E 2 D LB EH TlE B,

F72, F—DELETFICHEBDOSNPEET 5720,
H5 1 EFTDOSNPIZK - 2B TIEAEEI RO LM%
WA THMOMATIIRHRIELLILBEFEZ LN
%. Gunjib l3FMLP L+ 7% —i# {5 (FPR1) DSNP
IR, IR S N7ZSNPZ & ®FPR 1 DSNP & 12
W E e & OB DY ZRE L7z, £ OfHR —12915T
T VIVIMRESERE KIS L, S5V T T —
Y7 v AI2LD ZDT LIVTIEFPR 1 DHLE L X)L A%
Tz ExHEL TS (Gunji et al. 2007). L2> Lk
JEIRIFZE AT T B SNPIF 221 BEHT D %57 T O SNP
DHZRRTWDLHEDVPRFTH Y, EFLDKobayashi
5A%RE L TV A FPR 1 OSNP H Gunji H O s CH B 74
AR H ML72SNP & 13RI DFBAL 2 M5t L T 72 (Kobay-
ashi et al. 2009).

REUZ IR W TEREMEE T2 TR T, HRERY
D7D )) U708 O A & o3 0 2 [ L 221
HEhTB67, REOKKEZHNL LTI
MR EEDNL., TBEME 2o BEFICHLTY
BE OB A T 2 D 121 TIIEEA L ORI L T
ot B REED ER 5N 5.

2) 7 LT A NIRRT OA

FEBSEY 72 SNPD 7 — ¥ R — AHSHESKL S, F 7-SNPJ#E
WEAR OIRBE EB A NI & TH ) LT A N
WrASiThg & 7 > CT&E T 5 (Nakamura 2009). & D J5ik
TIPE L BE S 5SNPE 77/ A &I b 72 o THIFERY
ICERT &) BIRT, #HERE DMK, 5 RIEIIZEL O
HRAEEHT A2 L2 b. 77 LT 4 FIENTIZ20054F
IR OFHED R ENT LY 5EBOMIZ450L, - D3k
B EN, FOLITENE THRE L OBED 4
AONT o Iz EBIETTHo72 (KuC S et al 2010).
7 BT A NRITCR S LR R & 2T, BRI 2
ATEHIE LTE 70— UiasHsnTw b, BEko X
1227 18— Y95 ENODE LT D BFRIZEH S T w7z
B, H) LT A FIEATIC L - THIH TIL—23RE + — |k
77 YR 0 — YIROIFREL D B 2 LS A
27> TETWwW5% (KuCSetal 2010). /27—
L EBTERG RGBT A ) A ZBn bR ENT
BY, FRCRERESES LRBIIBWTHEOEE
(ZHEE B ) AV BIETRFER ST L0277/ 574 N
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AR THSHZ EDHE L %> T b (Zhernakova
A, van Diemen C C and Wijmenga C 2009).

BEICHA NI BT 2 BB I B § 4 8 a0
TEINTBY, 7/ 574 FEFICE o THES LT
KCNQ 1 {ETF1E 7 V7R d =1 v SO R OERIZB W
TH 2 RERFOREEETTH A Z LRSI TY
% (Yasuda et al. 2008). WRIZB$ A7/ L7 A4 F
FETIAIEG SN TB LY, 4ROERPHIFINS. £
72 bR D &9 \ZEEEIE & EPRIE I3 RIE - SE RO & F
ROV TEBY, 7 574 NN OILH X8R &
BEPRIR D BTN B D % IR IRGE R DRI &SRR 12
MTHHERDNSD.
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N e (N
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FECTRE AT 7Y Y eDBRN R /KIBIZ L o TLL—37TD#
WAEL, AaFOWEHIC L 2 EEHE RS S B &
N5, b MOWBERIZBWT, B7 7Y ez b
5 DOBE B E OME OB x5 X 231
REMED ZE R ON L. ARISHE & 16 FEOBEENLTEE D
BIPR A FRFICEIRS 2 & C, FFEOMEICEGE LTV
BIEFEME R WET I ENTELTRENENH S L B
ns.

BFEITGHR IS X o THEE ITHERIB O EDTRO H Db D
ThL, EYEGIZLH2ABOLELY D LLETHS
EEbNG. Lo LHRERAERIEOMREECG2 5 %
ERZTFITHS A TIE R,

EOWCEELRMENRE LT, ¥/ 474 FRTICL -
Tru—rikd— 1877 T —OEEOEBRIH O TH
SN o7z K )0, HREYE & BERIEICEE LT b RO
A DG L TV AMREESH LI EVHITONS.
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Questionnaire Survey of patients with cleft lip and/or palate.

Sigeru MURAI", Sadamasa SAITO”, Toshihiro YUASA”, Kazuhiro MIZUKAMI”, Naoko TORIYA?,
Miki OKAYAMA?, Masahiro IIJIMA?, Itaru MIZOGUCHI”

1) Mihara Orthodontic Office
2) Division of Orthodontics and Dentofacial Orthopedics, Department of Oral Growth and Development, School of Dentistry,
Health Sciences University of Hokkaido

Abstract

Cleft lip and/or palate (CLP) is one of the most common congenital craniofacial abnormality. This study investigated
the CLP patients’ recognition, understanding and anxiety regarding their disease. A 22—item questionnaire was de-
signed and mailed to 88 patients with CLP and their parents in the Mihara Orthodontic Clinic ; the responses from a
total of 33 (both patient and parent, 13 ; only patient, 4 ; only parent, 16) subjects were obtained and analyzed. The
results were as follows : 1. For most of the patients, their disease was recognized by their parents when they were 3
-5 years old. The time of recognition was four years earlier than in the previous survey. 2. Most of the patients and
their parents did not wish to be introduced to people with the same disease, and this is in agreement with the previ-
ous survey. 3. Half of the patients understood the need for surgery and orthodontic treatment. Most of the patients
and their parents did not have any anxiety regarding treatment in a suburban city. 4. Most of the patients and half of
the parents felt anxiety regarding the disease and wished to consult an orthodontist. Information obtained by the pre-

sent survey should be useful for the treatment of CLP in the future.

Key words : Cleft lip and/or plate, investigation, questionnaire
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LI X o TR, WM LERA 4 v OB, &
B a2 M HEAETC2URE B X 7T HIREL,
ICPIESE 5 HTEEE  (Optimab300DV, /¥—F » L)L~
—) TEELL. AE&REomRAEE, Shlas
(CM—2002, /%) ZHWT, #HE400~700nmT
DIERH I LR 2 MES 2 2 L 12 X o THFfi L
72, F7o, BELEEOREHEEIX, XHOLE T
GrHTEETE (ESCA—850, Eid#fEpT) % M Cill<7z.
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BRELVEE

1. BEEREE O AT 5 I AR

SRR OWERE R, S, KEFME AT ¥ L AH T
AEREIADSFRO b, BiRE TV I =T A4 TIE
AREEHIBOONT, MLIBAET LI L0
7z, 2AREROIZE T H LR E A 4 v ', KHE
i C5. 4ug/em?, 2 FHI O F v L A4 TL.2~1.5ug/
em’E M Th - 72D LT, HEiRT836.0ug/em®, 7
VI =T ABETE2. 2uglemB LY Y T AT =N
A FT451. 2uglem’ L % 70 o 72, 2 {E24FE M DAL, R
TYLVABE TV I = AEETIREREE DA L7z
W5, BAR CITE AL O LD b o 7z, #ilE
FRAIC2ARE IR IE R O A SR AL 25, KkKFE
e AT LV AHTIXAIRIIE ZOEBRARLD b
T, EOMLH I RE NS WEERLZ, —h, B
T, BEOREEHERPICLEDOFEERW RS
Nz, TIVIZYAEEIIBWTL, 1+ oEEE R
Lo 72h5, WIRAYIZIE B A B O A BRSO & Lz 2
STz, BYT AT VI =N FN—1T, UM ORET
Eolzd{ &ML,

WEERR IS OREATE % A 4 ¥ 5k R o EH# & It
B U72RE R, REMIIT LT, S vy — LT VT R
T < EFERRIE I < A o > 2K < SRR TEFE K DT
BEMENE P o7, AT 2 L AT I EEE, 7
VE = TIVT e FIEH< A v 53k <SEEEERA T <
SREETEBR R DIETH - 722%, BEEERAT & A 4 55
KOBEMIIIRELRZ IR » o7, BHRIIT AR A
PiE, ZVF =TT FIEHE<A F ¥ 5k < imik
PEEMK < BFERERD D, EFEREE O A K D
o, TVIZTAGEITT AFEMNE, vy
— VTV TFE FIEE< A F ¥ 58k < EEERR VAT < R
HEMRAKDIETE A 7.

2. FEEINHIF OFING X 2 BEEER T O £ O,
1t

WFEFE VAW ICNa,HPO, % 1 ~ Smass% iR L, Eikb
LTV I=ZT AEEORTICAEED )V ERIERE %
W L CIBEZIET 5 2 L #kaiz. ZORE, Bk
OB T HCulZnA + v OFEE, Na.HPO,D R INE
EEHITHAL, 3%DTHMTH L /10012KTF§ 5 2
EDPWHSEMmE R oI, T — RO BWTH, &
TR E DAE DI FEAAF I IS A L TB D, Na.HPO, D
FIHRY R Z MR T L2 ETEL, LL, TV
T AEEIIH LTE, BEHHITER IR 5k o
720 BRI S N B O K ZESCATHMNT L7 &

FEIG R R O s R S B T B g ik & 2 ORI T A 0F%E

Zh, REWEY YEEREOERIIHER ST, Cu
(OH) 2> B LB EIEDSFAE L TV B Z 3o 72, Bk
[ OpHIZNa,HPO % 3 %N $ 5 Z & 12 & - T5.2
FCLALTWZZ 25, CulOH) JZEATERK ST
BEPHH SN b o LIS D, —J7, BFERRER
DORENRERERIZ 7 HCTH o 7225, 3 % DNa,HPO, &
WML TIE, 2HEFELS A EPHLNE L5
7z.

o E ]
WEEREH OGS 2FAMZHNLL A, &

JOEE (REWH, 272 L AM) 12k L TG
K<, TNSDOMEDEMOMETICH VTS KX 2RE
FELZWbDEEZLNDL, —TF, BHRLTVIZY
LEEIIH LT, BEERE T OB IR TE <,
INSOMEDOEMOWFHEICEHETTE LWV L% -
7z.

Na:HPO. % 3 %iiNT 5 2 L 12X o T, BEHOG A
R 1 /1001 &8/ DB T ENRTERY, TIVI=
Y LEERY VT AT YA =N FIZRER RN &
WHLNE 5Tz,

DL ED#ERD S, BEEREANIRFEML AT > L A
O DOHFICEH L TWL I EDRHLNE Lo F
72, NaHPO.% 3 %iRINT 5 2 & 12X - T, HEHEAENR
DEAEHFNZE L 2 2 DD, BERHOBM OWHHIZD
HMHHTEDZ LG o7z, 4k, BEEEEREA % %
< OWFHH B EEM OWEH AR ICH NS 7201213,
TVIZTAEERY VT AT =3 FIZHLTH
BB ERNR 2R TR ARHIF 2 R T L E S 5.
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Involvemennt of toll-like Receptor in Autoimmune Sialoadenitis of NOD Mouse

Shigeyoshi SHIMIZU

Division of Clinical Cariology and Endodontology, Department of Oral Rehabilitation, School of Dentistry, Health Sciences University of Hokkaido

i

V=TV VEREERZ IO E Lz H ORI
R, HEESWMETICE ) R4 v A5 &R TE
72BENTH Y, RFTIEHELTADEEN VL LWV
BT b, HOREEERRALICLY) P73y 2%
FlERI L, BHRGEMELHTREEZ &, HFEANQOLD
FZLWRT 251 &I 325, REEDOHRESCHEETIED
A Z X LNNERIEAA 3% {, WBFEE DL L T
WA EIEEWEEV. Toll-like receptor (TLR) 1, #Ifg
KD BZHEY V37 BT, FWEBED 2385 L <
HAR R 2 B85 2@ 229 5. TLRIZ & b TIX10
M, ~ 7 ATRI2ZEHOD O RESI N TWADH, TLR
W 2 AV Z AR O DNASRRNAZ k34 2 &
75, HOREREDOBERETIIEbDo TW1D I &
EERBENTETWS, L2 LAaAS, HOREE
WRDFES L O, #ETEEIZBITATLROMESG IO
TEAHTH 5. AEFZETIE, HOREEMERIR IS
BLOETERICB I ATLREHOE G 2 W 5 0027 5
eIz, REBFHRET 2 ETVEHYE HWT, E
IR DFEAE B & CHEATEAE TOTLROFEIZALIZ DWW
THEEL7z. &512, TLROA Y ¥y —& LT 7
O 202 &) BERR 2SI S D DA IOV TR
L7

il

M#EBLVTE

) 12 13 Non-Obese diabetic (NOD) <7 A (HA
L 74t#L, Tokyo, Japan) % H\7:. NOD~ 7 AIiH
TR L ) [ BUERIBAHESS S, Bk, Bk

& IR SRR ICHRA R ENDE YT ATH
. 4, 8,10, 12, 14B L U168 ONOD~ 7 A %
VAFINVI—TIVREFFCRE&RL, FTFREZRL L7,

MR F = BIE D720, fEl L7230 FHRIZ10% R
BNV UCHEEL, T 71 A Lz0L, Pk
VIR #E8 L, A~ bF )y 2 F T
(HE) #fa% il 7-. TLR1 ~13 mRNA & TLROAINLPA
T F VAT CH HMYDSS mRNADZEIZEAL % MGk §
b0, B TFH% 54— (GIBCO BRL#:, UK)

RELTHRED A — F 24T\, total RNAZ il i 1%,

Oligo (dt) v w7 T4~V —I2L B WG %477, 155
N 72 W55 W) cDNA (X TagMan probe (Applied Biosys-
tems,CA,USA) % W72 ®YRT-PCREEIZ T, £ E
NOMRNAZER 2 @& ICFHii L 72, S 512, TLRA >~
LYy —TdhHbrooFx /|l L BHMERRIEOIGFIR) R
MidEd 5720, 7100 %F >50mg/kg/KiAEiHE (SIGMA,
STL,USA) Z##% 45 L, A 4H0 5168 F T
M, fokmr gk, 48k 1I6AKTERL:. &
B, zuux roffb ) IIEEKEKEEbDET Y
Fa—L b L7z, BREREBESLICHE FRA b L, kil
& [ IZTLRs £ MYD88 D TaqMan probe & F V2 72 %8 5 Y
RT-PCREZ AT o 72, KR, HM#kZ ALV~ v EE
%, WEIHEVINT T I LR R 2 ER L
T, Image Processing and Analysis in Java (image])

(NTH) % H\C, MEERRALRRP I BT 2 e o &
WLEEERB L. WO 7 —4 4, Student—t test
2 &0 REEHEER B AT 2 AT o 7.

ZAF L CP224 3 H30H
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] R

NOD~ 7 A DFH T M OG22 Ml IcBig Lz L
25, 4EEIZB TR I RAE RIZA S
FIEHE OMERGE % 2L T2, SEELIRE 2 51038, 12
SRS & SRS ORI AL ) Bk DB GRS N, 12
S8 185 D W R AR T ) v XERD B 5 22 7z focus T &
R Br D ZEHG R I AR H 7z, TagMan 7' 12 — 7
% H\ 72 ®mMRT-PCRIEIC & ) mRNADFEH /Xy —
FBigEL-E A, TLR1, 2, 3, 4, 9 mRNAl
B oIy, ZEWH B EASRO N, —
J, TLR5, 6, 7, 8, 11, 128 £ 13 mRNAILH
ICL 2 EELREHOBfbE AN o7, $72,
TLRAIIEN > 7 F V53§ Td> 5 MyD88 mRNA I, 435
B 16 CTH B2 BB FARRO 57z, TLR
DAy —ThbrauaFx &K% L, TLRs
mRNADZEHL & & MERIRALRRN I B0 5 ZREMIE A ©
LEIEIZOWTIHERF 2fro72. 7oax Y ihHEL
K ERORE Loy v a— VB ofoke 2 s
LY, 7uux S CIIAERICHOKED R HHERL
SN 16HET, zuaF o EGHELEay ba— Vi
DT REOTLR mRNA L NV % & HRT-PCREIC L 1
BEE LA, avba—EHCHREIL Tz X
BG#ETIE, TLR1, 2, 9 mRNADOAE L ISH A
MRSz, 72, 16O 7 nad VgL o v
MO VO TIRICED ) Y REKREOE G %,
eI & 2B IC L D kL7 2, oo
F U GSBHETIIAZICY v SERREOR SN LT,

Z =

AWFFETIE, BHORERERERDOET VYT ATH
AHNOD~ 7 A DF T MRJ D HRAER AT ®AL 2, TLRD
BHFEG L TVEIEHRIIFLOTHLMILZ, BT
BREDEEATITHEWTLR L, 2, 3, 4, 9 OmRNAZFSH
WERL, £ E%—I1ZXYTLR]1, 2, 9 mRNA
DHEBLREHBIPERINTZ &5, TLR
1, 2, 9mRNADZEHANOD~Y 7 A D H 5 £ M
RO RIES & HEATBIEICES LTws b0 L Eb
N7z, F/z, TLRA e € — 52 X 1) MR 4058
HlEhizZ enrsd, BOREHERIREOGRE LT
Oux> DL RTLRE Y =7 v e LizbDVERT
HbHIEDTRES NI,

i

ARFFETIE, HORIEVEMERIR I OFAED & OHEIT 8

2

#2 T D Toll-like receptor (TLR) ZEIDBEG-% 5 2012

TAH20IZ, HOREMRR T BRIEIEYT 5 €7 I)VE)

WTHBHNODVY T AR HWT, KEBDFIES L OHE

TR COTLROFEIMEALIZOWTIREE L 72, S 512,

TLRA ey =t LTE7uun*rofb5ickh A

OO MM IR R S S B BT D W TRRET L

7z.

WREFLOLEUTOLI IR D,

1. NOD~ 7 AD 4 8# BT, MR 113058
PS4 5 T IEE OMkE 2 £ L T\ 7223, 8l
DhBE2r 1058, 12585 & BEG OB ) »o8Ek
DG RD b7z,

2. RIEIHETICHEY, TLR1, 2, 3, 4BX09
mRNADFE 5B AL, TLROMBEHN Y 7 v
5 CTdH AHMYDSS mRNAD I LH 25580 6 1t
7z.

3. TLRA ¥y —Thbr7uuaF*»ENODY 7 A
25 L7z 24, TLR1, 2, 9 mRNADZEH
KT2RRD N,

4. ranaF A5 X ) MR B 5 RIEMTE
PO HE 2D b7z,

UlhoZ &hs, BHORIEEMERR %O EITICIETLR
DFBEANEG L TEY, TLROFEHAIH T2 2 &
B, RIEBOEREL LTAHNTHL I EWRBREN
7-.
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ik L

Al i PR R B R e -
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Signaling response of human periodontal ligament cells to gravity loading

Mai ITO

Division of Orthodontics and Dentofacial Orthopedics, Department of Oral Growth and Development, School of Dentistry,
Health Sciences University of Hokkaido

Key words

BIEF 2 OBEYY, BIEREZ AV CHEIZAMN S
NBIEIET) JIFMERT T A=AV A ML) B
BOVET) V7 h2FETHILILoTRI L EER
5 TW5 (Yokoya et al., 1997, Kanzaki et al., 2001).
B ICEBIE ) 2 BT S A &, BRERLR I (S0 & 325 [
EV) NEFRBEORL 5 " OOWHENIRE NS, T)
DOYER B NS 5 F8 T, #eg Mg s
ACTHAEE IR S, 25 [ CIEE M s L S
NTHEREAEL, #EFRELTHEHIZDOEHRFIICEE
9% (Roberts et al., 1981, 1989 ; Wescott et al., 2007) .
WOBBIHR 2 0 FAEYFRICAL L, EEMIZBNT
tumor necrosis factor-B (TNF-B) receptor activator of NF-
kB ligand (RANKL) 3 X UMmatrix metalloprotease - 1
(MMP- 1), 72351l Cldinterleukinl0 (IL-10), tis-
sue inhibitor of metalloproteinases- 1 (TIMP- 1), osteo-
protegerin (OPG) 72 & DL TS O MR FERL S 1L
Twb (Garlet et al., 2007). @ X ) IZFEIEFHY 2D
BENL, AA=7 VA DL AIKT B RO E
(7% —EOME L VR L. —HIZ, WIROE X NED
WAlE L EERSETAT XDV AR LT
&, BIEWFHARICL o THEBE S EL 2 LD TER
WZ EDS, HOBENZBIT B HRARIE O E O =MD
JL RSN Tw2s  (Kanzaki et al,, 2002). § %&b b,
b2 A=AV A b L A% EAREDS AL, Bk
I, BIERE IS 5 > 7V & iR IR A5 S
PHEEMILAZEL TR D EEZ LN TV

Z ZTARMZETIE, BIEHEFHGHR B 5 EEfloE

signaling response, mechanical stress, periodontal ligament cells, gravity loading,

T ELT, b MERREMIEIC LI &) B 2 A
TOLERRBLIOERY 74 U FICE AV 2T AL A
FEMT 2EBRZREHV, MAPYFF—YD—D2ThH5H
ERKD) Y L% E448EE LT, ¥ 7 FIUEERE
@t L7z, ¥ 7 MEEREREIZ B 1) 5 ERKO EHERIC D
W, ENAEMICL DATPHWZE L2 7) v Rk
FEE LA NCa I O L5, F 72, ERKO FiitEkIC

WL, COX-2 DBIZTHILEIRNT L, &HIERFHEH

o/’

ca2+T
ERK = pERK = o
cox-21

HRIEMAE o"@

FIRAR T

R v FEREMEICBTA A=A VA ML AT B Y T FVIRE
FA DR

b N EAREAI BT SN A Z AV A B LRI, ATPORH % 1R
HEL, B SN/ZATPIRP 2 YZEREZ A L CHllaNCa IR B A &
%,Hmmuy%m%ﬁﬁTé:&#féﬂt.é% I, AN ﬁ»z
L A1ZCOX— 2 ODmRNAJSH Z H3E L 72, $B LG O E8 T
ERKD Y » {1t % 4 Lfﬁﬁénéam 2#7D1777///%
B i L, BEMRomE bt @L<, FWRIUCES LT b EEME
R ST,

ZAF L P224 3 H30H
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AR Z BT e OIEMELZ 8 L 725Uz o nT
EELLT-.

BoNAERIE, UToO®H) Th -7,

1. BHAMICED b FREMNE 2 5 ATPAS U &
nr-.

2. EHAMIZE > TEHES N AERKD Y » ER{LIZ,
ATP/M il Td Aapyrase DIRINZ & > THEIS
KTFL7.

3. Ca" M4/ 74 7 TdH bionomyciniZ & 1), ERK
DY) CEALATCE L 72,

4, ¥Ry T4 728 B T 2T A ML AGAMTHINE
NCa™ JREEAS L5 L 7-.

5. EJJAMIZX ZERKD Y ¥ 4L 1Z suramin |2 X -
TRE SN2, Mflgstca OBERIZ L - TIEH
EINLhos.

6. P2YSHAROERNYT T=Z bTdh 5UTPIE
ERKD ) Atz A L7z,

7. b MERBEMZICIE, P2YSBIUP2Y6 D%
RO 57z,

8. EHAMIILY, COX—2DRBMN AL,

DEofER2 5, e b RiREMEIC AR S iz A0 =

HIVA N L AZATPIU B £ OP 2 Y& K% A L CH
FaNCa® i % FH &4, ERKD) Y L&+ 2 2
EDUREENT, 72, ERKOY YR LA L CHES
NDHCOX-27%, 7URyY 7TV UyEEEREL, &
FHRNE DWE AL % 8 L CTEIIUZF G- LT 2 T REMEDS
RS,

2 Z X

Garlet TP, Coelho U, Silva JS & Garlet GP. Cytokine expression pat-
tern in compression and tension sides of the periodontal ligament
during orthodontic tooth movement in humans. Eur J Oral Sci 115 :
355-362, 2007.

Kanzaki H, Chiba M, Shimizu Y & Mitani H. Dual regulation of os-
teoclast differentiation by periodontal ligament cells through
RANKL stimulation and OPG inhibition. J Dent Res 80 : 887-891,
2001.

Kanzaki H, Chiba M, Shimizu Y & Mitani H. Periodontal ligament
cells under mechanical stress induce osteoclastogenesis by receptor
activator of nuclear factor kappa B ligand up —regulation via
prostaglandin E2 synthesis. J Bone Miner Res 17 : 210-220, 2002.
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associated with orthodontically—induced osteogenesis. J Dent Res
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bone threatens periosteal margin integrity of endosseous titanium
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Effect of Mastication on Recoveries of Leaning/Memory Function after Perma-
nent Middle Cerebral Artery Occlusion in Rats

Katsuya KAWANISHI

Division of Occlusion and Removable Prosthodontics, Department of Oral Rehabilitation, Health Sciences University of Hokkaido School of Dentistry

Key words : Ischemia, Occlusion, Mastication, learning/memory

*

AR, HRBHEFEBIC BT, KA - TG & ReE &
DEEIZDONTOL L OWEN RSN THEY, T v M
BT 2B O IR H F R REA L U ERRRE & Bk
MEIZH L LDOHMEDNL R ENT WD (Terasawa et
al., 2002 ; Makiura et al., 2000). —J7, U NE)F—3
3 YRS ORI S, MINEREEZED) NE
V7= a RO T, FHORIHRED RERE O
TELCANTHLEOHREN 2SN TVDE (KERX
F,1997). L L, ZTORMRLEHLBIEI OV TOREM
B SN E o Tk,

AREfZEClE, WMEEET VT v M ER L, FEB L
O R R AV R B AR R e T & 2B RO R RE R
D BAE I AT B OV TG L7z,

;] &

FERIZZ 8 i O Wistar/STHETE 7 » b 36IL % W
720 FEEEE1 -V 2ILTEE L, SELKIZEE
BILE L7, WHEEET VT v bOESEIL, Longab ®
Jik (1989) I2fEvy, A RINEIIR 2 Kk ARYIZAEZE L
7z (Permanent Middle Cerebral Artery Occlusion, LA
MCAOE ¥ %). GBI T, FHEPIEH % bk
&, WIS L OVHBIIR, MNIEBIIRE T ST
RIHVEENR 2452 L, ZollimzElr L7z, 2512,

il

HLEEBIIR DMEIEER O M A2 ~ A4 7 1 27 1) v 7 CT—RyIC
FEWT L CAHVEEI IR 2 LI L, 4 —0F A 2R E ML
TARFE TR RS F CRIES R, v~ 1 7a s
v T ORrER, WET-Z NEBIR2 S RN BN IR 4G
T TH20mmiF A L, FRBBIIR O IMLIT 2 W L 72,
i, ZEMEiBER O 5 Z & 2R L, Il
FEETNVOERE L7z, itk 2 HEISHARE R 2 5 2,
itz 2 A H ORERT, BEIEEE 458§ 5 MCAOR
(n=13) &, 5 #t S AR % 589 5 MCAOHATRE
(n=13), & S IBTl 4 12 B R % #5859 % Sham
FEEHE (n=10) o 3#zEEL, UTOMF21T-
oo BB, WREENCIE e MEBREA 2T )
Fv Fefv, BRI FE—B5 O B % FE
TERLL, faf L7z,

1) REAE S & O EBFERE O FEAM

RERE B L ORRFEB BRI X, SRR 1
CT28HH T Tiro7z. %&b, BT BB ICIE
Limb Placement Test (LPT) % fi\7:. &8, LPTA 2
TIX16 L S TR T 2 D D TH O, FOEFEEBDE
W EREEOREIEETH L Z L 2R T.

2) HZEEE)E DR

H 7 E ) & O Wl E 13 F AT R28H HIZAT o 72 /hE)
VBB AT 2 E (SCANET MV —20, A V7 T A k) %
MV, ARV 2L > TES)E (unit) 25T Y
ML, KER, BEEME LS L CEHIL 72,

ZAF L CP224 3 H30H
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3) FHRLIERERE DR

FEIERRESEMN & L T, Morris Water Maze Task

(LT, MWMET %) % fRAEZISHE S HME L
7z, FEERBEE IZIZEZELS0cm, 5 S44emd T — )V & Hw»
7oo KEMemD S EFTAN, F— gtz duie L
T4 OORMEIZHT 72, & 5 IZPlatform & L THE L0
cm, 5 332emD B L LR E O IZFRE L7z, ES
AATIE 5 H WERE TITV, 120F0 B LA Z 24 B N ISR L
7-Platform|ZF)3E 5 £ TOMEH (Escape time) & BEJH
A O (Thigmotaxis - HEflAEME) R % #I%E L 7.
%8B, FHMIICIEFZE 2 I CTH L7, < 7% % % Periph-
eral pool time % f\ 7z,
4) B OBIERAERE O HE

fREBEHZA2HBIZZ v PORERE L, dEEUR %
TE#th, 2%TTC (2, 3,
chloride) (2 CT37C T304 M A > F 2= b L, %
54T o 721%, BT ZERTE % Image T software & Fl\» TH
Lz,

5 — triphenyltetrazolium

BRELVEE

BONZREREIDTOME) TH 5.

REZAL B X O GEB) B R o [0 15 1 IMCAOTH]
HEATRD LN ro .

H &£ 8 & (I MCAO AR TE A Sham E TERE £ ) b A
EfEZ R L, MCAORIEHECIFAE 2R L7z,

) MWMIZBWT, 51T 5 HHIZBWT, MCAO
AR IIMCAORJEHE & 1) & Periphral pool time7™47 .12
EEE R L7z,

4) TTCHAIZHB VT, MifEZEARTE ICMCAOMIHEM 124
EENROON R oZ e, KAKHEEET LS
v P OVERLCEIZ Do 72 2 EDTRENT.

B, ZEMMFHREREEINEE ORE & BEELs D
HZENHESNTEY, Devand (1999) 13 Thigmo-
taxisFR DIETKIZDOVT, T DHEIR/ XY — ¥ DHRGARIBIR
BB oEEYZ 13725 v FEFEULTWwE I &
EIEL TV D. REFFEICB) 5 ZEMIEELERED
S IZEE L CTUE, MCAOREHREIZ 3517 2 HHMREH & A
BEZOLNL. Tbb, MCAOTREECTIL IR & I
W335 70 & O = SURHE FR X ER G~ D SR AT 23 L,
WG ZE O 2 ) AMEEE= 2 — 1 > OFE T L7
KR, A - WPRREZ ToO—#BLER (NO) O
SRR A~ B RIT L, FREREE %
b7-b TN EZ 515 (Kang et al., 2007). F
72, MCAOMZDIMEHIRENC BT, =2 —1a X FHAED
AL %2 & (Arvidsson et al., 2001) =, WiFLFHIZ BT

1)
L
2)
=y
3

BB EERE I = 2 — 0 VRS B 2 kA
HENTHY (Gage & Taupin, 2002), AHFZEDHEF 12
BT HMCAOEEHEAT A - MHMEIC X o CHlkG 1
EHZAZEICED, BRICBITAZ 2 —10 AR
L, ZEMNFEREREEOmMBICES LI dERD
na.

i

KRIFFEOFERD S, WEIZEE TV T v b DREREED
—DTdH A FHLERREREORIEIZIHBAHFNTH 5
ZEMIREINT, ZOZEns, W RREOEA Y
077 LAO@HITRP) N 7= 3 Y OREED
LU DD EEZHLND.

2 Z X

Arvidsson A, Kokaia Z and Lindvall O. N-methyl-D-aspartate recep-

2

tor—mediated increase of neurogenesis in adult rat dentate gyrus fol-
lowing stroke. Eur J Neurosci 14 : 1018, 2001.

Devan BD, McDonald RJ and White NM. Effects of medial and lat-
eral caudate—putamen lesions on place— and cue—guided behaviors
in the water maze : relation to thigmotaxis. Behav Brain Res 100 : 5
—14, 1999.

Gage FH, & Taupin P. Adult neurogenesis and neural stem cells of
the central nervous system in mammals. J Neurosci Res 69 : 745—
749, 2002.

CVEE R RN S MEEY PEAVER {CIE ST EANY QS b vIE S A3 7S
G ERE, 60—63, HUnU [ PR &, 1997

Kang Y, Denpo Y, Ohashi A, Saito M, Tyoda H, Sato H, Koshino H,
Maeda Y and Hirai T. Nitric oxide activates leak K (+) currents in
the presumed cholinergic neuron of basal forebrain. J Neurophysiol
98 : 3397-3410, 2007.

Longa EZ, Weinstein PR, Carlson S and Cummins R. Reversible mid-
dle cerebral artery occlusion without craniectomy in rats. Stroke
20 : 84-91, 1989.

Makiura T, Ikeda Y, Hirai T, Terasawa H, Hamaue N and Minami M.
Influence of diet and occlusal support on learning memory in rats
behavioral and biochemical studies. Res Commun Mol Pathol Phar-
macol 107 : 269-277, 2000.

Terasawa H, Hirai T, Ninomiya T, Ikeda Y, Ishijima T, Yajima T,
Hamaue N, Nagase Y, Kang Y and Minami M. Influence of tooth—
loss and concomitant masticatory alterations on cholinergic neurons
in rats : immunohistochemical and biochemical studies. Neurosci
Res 43 : 373-379, 2002. Behav Brain Res 173 : 171-180, 2006.
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e T ARRE IC 5 2 B LI O R

BT, BE O, gm O, P BdE

MRS A5 U O RS L - PR RS0 & PR 7 50
VHETIIINTE T, BETEEOFBIVGEM T m&ﬁﬁﬁm
BRfFEAT>C &7, WEFHEDHECHC ST e : |
WL — M, N E T OBMkE Y 2L 25 2 o | T
EEVETRIESUHT SRETHLY, REOWE 05| T 1
EEORMBIHET MM IR ST w, 22 05 ¢
T, CHEROR S 12 & BW FHEOLILEHAT L. i
R BHA 102120 LT, S L 4mmB & O° oo |
2.8mm O [I#HMEEHRE (LT, £4WPL,WP2 & 01 |
B) &, L#EBCRESE (M, WOELT5) OET 0! -
- — N ; R WOE WP1 WP2
AR ATV, BEERSHIEETLOHEZ, LEYA 7 E1 WOE WP1H5XUWP2 25T %SI0 ik
THET & & Mk ICRCER L, WETIR%E (SI: METEZAER
TORM & & 0% FET $ TORMTR LA & P IBS008
AR (TCT @ & & 1135 X 25 LTV 2R 1) 25, ——— * —
I L7 700
SHCEIL T, WP2 DfEIZFWOED Z LIt L THEIC 2 o T T
EfA ALz (1), F2TCTICELT, WoEDfix 2 °P [ i
WP2 D2 L THBICIER L7 (2). = T
INECOWREADS, WTFEOREMSLBIEON & |
SIS, F 70T L O T L BB S F T 100 ‘
BHEEA, ZRZNMEGETHL I L EHALT VD 0

WOE WP1 wpr2

(Matsumi et al., 2005). L7225 T, SIAVK & W (T &M 2 WOE, WP 13 LUWP2 - 513 2TCTO H 8k

VHEOMSHLEIE L, MHEDEREIE AT 2 L vz
5. 72, TCTE EHRD NED & IHEH~ O R B I ] A5 —
HLTWBR IS TBY, TCTAFEWIZE, ]
S OEIEDA L — XIfTbNTnAH Z L EIRL TW
5.
KRIFFEDRERD S, W DA IEE O LRI
DIE SN X B OFOBE TIEME THEICHEY 5 2 2w
B, FOERN2R/IH 5L, HEE TORMBEIZM
BHTHHHOD, HHeL ET LM HD V5.

SCHK

Matsumi T, Koshino H, Hirai T et al. Evaluation of Swal-
lowing Function Using Ultrasound Diagnostic Methods.
Prosthodont Res Pract 4 : 1-8, 2005.
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[(BEDREY 7 X]

Wi

IEBEORTE AP O PR 123 % 9 il B o Bk A

PrUSRRECS, TR IR%S

bR R R AT RS - RS T R N R s R 200 B

ORETIIINETEEICDRY, 7T v v /gl
EHRA OB (&3, MARE) 2duis L) il
FHIEBPEMENTEZ (TS, 2001). L2l
NHIZiE, ST L COM BRI <, 1988
EVKE - FHIEFEVZEPE (U.S, Preventive Service Task
Force) DME# L 72 FREBMFERT A FT7 4 TlE, 9
AFRICIEY —F 2 P B X U7 vt OIS ER) L 3
MENTwAb, BIEICBVWTIE, ThHDT YTV A
ICEDE 7 LMD HENICAITbITE Y, Ew
I TR R LTV, FRZGIB NG, sIER
B2 EOIEARNEFREEE 2 F 12O 2R L L CE
BChY), EERELEOMEED DI 59k KA
BLEWELEWR B, 1to TZOIMIZHIT 2@ 7
7 AL O KBS O Bl oA & B3R B EE
B ARV 5 (RS, 2006). L22L7%&
BS, bYPETIERZI T v AWIEH 0% K RE K.
FZThhvbhuk, BAED 7 v ALWIEH 0% KR % 38
BL, TOMREEIC, SREBNIREZE~NED X
BIBGHEE DL E,EFHLMICTLHNT, RES 2
G2 flFBEICE T A Bk A T o 7.

KA T, RAEBERE AP RO RESE344 N 12H
LEMAMEZERAMAL, SRETIALZLOZEINLE
L7z, FEEERZ, FI27 s o w T oA
RICHIZE S 2 Eilkz 9 N T, 325 H & CGEFUE R
L7

A AVE AR A BAT L 7o PREEZ 34444, 240% 72 5 1A
BSOS N, [EEIZ69.8% TdH - 72, FMElFB9 5T
(&, R, B, wiES O %g O BN R E
fro7z. ZORKR THEFPHIETROEEZOIZ LN
ol L) BRI, [HRE S| BN Lo REE ek
D8L.3%BIATL, [7vH#] BRI 7-HA138.2% TH
o7z, F 07 v RIIEITENET ) ] L) EH
Wxr LT, THEW] 2%5,3%, [HEL 2] $%63.6%,
[D2s %] 2530.1% (p<0.05) T, [HATIE EX
EIZATHIC7 vy BEMATwBEE) . | I LT
&, Tz T & IE LR % 38 A 723879545, 8%
HEOTWBH00, [M2Twb] $0.8%, [brbd ki

W ESERIR L o R#EE $53.4% (p<0.05) %<, 7
VAL T B IE L WHEEAZ L WEHIRE S 7z, —
W, HEEIED SN aho7205, 7 v AR A ISR
EHIoTWDNIERDER.8% L% <, FDfiHHIL
67.5% Cho7z. HAROEEETS 7 vItWICHZERS
DIHIZL B L, EEO 3E~ 6%ED 7 v LWEL Ak
BHIOMHEDOE G B L ZF71% T (BEARNERHESE
7 AtWICHZE S, 2003), A ROfERIE, SEFEY
IIEVVETH - 7.

T otolsHIziE, 7a) T3 ay, 7otk
C:, shimEAis:, WEAOMHICL 2R LD
L, INGDOBHIEEEVWIE T VAP LTWAIZY
Bbod, DAETIIHAISRIIEH 2 BHRINZEL T
WA ERBEWEERY, FRICT7 v ek (KA S,
2005) 7B F—3 3 YL TIL, WHEBAAERE
EHIL D B EREMEAME L, FNSOBICEL T, &
FIRIZ & B RHFHIRRILIC EED W72 IE L WA DS A 4
BOMETHL EEZ SN,

(2% 3Ciik]

JLHEDRZS, ARACKES, SRR, MRHECE, THEZ,
Tt EiES L ARE AR IR R E AT RIC B 5 7
v ALY LA BE A ORI ARG, IR RRE 56 & 249
—259, 2006.

HAE RS 7 v IS ER % 1 7 v tWIs
& [ODE ORI % & I F kBT 5 7 v L

AWEROMERIRD . DkEfEEARE 53 611 —
614, 2003.
KA, BEENEZD? D ARICBITLEHRHTO 7

ALIBEI NI 3 A SERERA— [MEREHA21] 26105
20054F H [BIEFAT L2 )V ) C—. CIPEfTAE G 55 1 199—
202, 2005.

FEVEE, LML, BRI, BEOKE, ARAOKE,
JNBERES, WOy, KA, o, 7

kA —R I 1R L 6 R DI —. HHAR Y
HMERE 20 (2) 1193—203, 2001.
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H 23 O FHhE B 2 A D N D G N DORRE

FA Tt

5

Bl 1T NES 5] TS S

H m

TIRERE T, BEMNZRBMOERZBNE L72FR
HPRED RN TH 5 2 LD E N TW5B (Patton et
al., 2007). L2 L%&d5, WIEEHEIZED L) %R
HMNAEDPIGBE L CTALNL 2, 72 EFIEOIEIR & B
BHRHLNDZPE V) FIZOWTIRILAIZENTn RN
e, EREEE IS N D BIER IOV TR
T LEDRD S,

BHEERIC B W TEE BN ERE LT, [
74 h =1, WHAIET L [HRHEE], [FREK
W] BHITFonTwsb, —JF, TIFETIE, [29AR
Wil 5% DEFIZALD LN LFBMWER E L CHls
ENTWA, KIFZETlE, INF TOEMEROIMEIC
BWTZOEEEIRHINTND [EV T T4 H Y
=1, WACET S [HRNEE], [RLEZE]
FIEDIERIC R IZTT B L PARMME T A2 L2 H
M L7z,

VAR

JeimE R FEE - CENFHEIRY R 2 2% Ltk fh
EEAT L2 io’(ﬁfﬁ$%k ST SN2 BEHEDH B, KB
FROEEBLOHE, 794730 —OfR#IZD VT
L FEDR - EFERE6Y (B2 4, Litdds, F
YJ4EH59.89£9.57%) MR ICHEMEEITo 7.
EREHE, (1) JEADIEIES | Brief Pain Inventory,

(2) [IWERSHQOL : Oral Health Impact Profile —49,

(3) A ML AR : Stress Response Scale—18, (4 ),
WA, (5) #RHWEZ | Pain Catastrophizing Scale,

(6) £NV7xT7 1% — . General Self-Efficacy Scale,

(7) N
#R

B O THE S 7 — i N T O KRR B R R
JE O35 0 & R RE B OS50 % ek L 7ok
THERED [HRNEE] BLU [RLEZME] 13
FELIDOEWI EPHEIZEIN, 72, SRANE
WE [FAOREEE] BLO [HIFERE®EQOL], [A k
VARG & OMBIRE R B L2REER, [25A 2]
& [ AOEMELE | LITFERMBEEREAS LT,
[TTHEREQOLD LK ) T8 | BLY [Hhr 71 F
Y 7] LAEERIEOHBEBERAA SN (Table 1 ).
—7, [HEREE] & [FHAOERERE] B LU [HFE
BIEQOL], [A MUV ARIG] & A E % IEDMBEREA
o7z (Tablel).
A

KEFZETIE, AT B [HREE] SEREEIC
’wf%ﬁﬁib%ﬁ< FEIIERED [JHADE

EEl, THWEREEQOL], [ ML ARG & B AT A
%ﬂépk#%%#yéﬂf:. A OFERL, BRI
BELBYEED T L0 E o THFEREORERREMN DS
MFCcExZ R In.

L% . Anxiety Sensitivity Index T - 72.

ZE LR

Matsuoka H, Himachi M, Furukawa H, Kobayashi S, Shoki
H, Motoya R, Saitoh M, Abiko Y, Sakano Y. Cognitive pro-
file of patients with burning mouth syndrome in the Japa-

nese population. Odontology (in press), 2010

Table 1 HIFAEDAEIR & FRAII AT & DABIFREL
3 AN WRIWEE eV TI T4 Hh Y- REEEN
I8 A D EIESE 0.09 ns. 0.56 *** 0.03 ns. 0.12 ns.
|1 17% BHQOL 0.30 * 0.47 ** —0.21 ns. 0.07 n.s.
LHBK Y &
[1HERg Q0oL 0.24 ns. 0.41 ** —0.23 ns. 0.00 ns.
AW T8
[1HERS Q0L 0.31 * 0.63 *** —-0.27 T 0.26 n.s.
NSTAFx Y v T
AN LA 0.20 ns. 0.54 *** —0.24 ns. 0.0l ns.

FAREE OB A AT 5 72010, MBI E S L7,

p<.10, *p<.05, **p<.01, ***p<.001
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Taishin Takuma

Bl R3S N S Y G SR e NG S e o o

Department of Biochemistry, School of Dentistry, Health Sciences University of Hokkaido

1. JRHEICBIT BT 2 7R ¥ 2 Ok

J w77k (KO) =7 ADEHTH»S, VAMP 8
A3, MEEIE A 5 < AV OB 53 T, S
s & I O Rl A AR IS S LT Wb B DSIEITHEY. L
727 ZOKOY T ATIE, fllicZhé v ZRE TR
EEZLNTWD, Rk, BRICORENIER SN
7. 5 ZLVAMPS I, MEEMIEICIEIZE A ERBIE
¥, B EomitE b o 22 FRHIICE <RI L Tw
B, FERVWBIZOME, VAMP8 ODKOY 7 AT,
BOHENIRDPIER <7 AD 2 fEEHEE S TWiz, R
ECKOFRIIZESG A7 27 7R ¥ 21%, MBEAO
INFEAEAE L, HURBR RV E > O & TR~ %
ENBH, VAMPS L, = O/NAEE Ml & ofiaic
MG LTwrz, 72720, RRETIEZ {, KE (hy-
dronephrosis) & (X 2 55 o W BUBHEE R0 B B A5,
KO~ AZEET 2B H B Wb < 2D BIGH R
IZ& o> TEFT A 05, VAMP8 ORI
THL, JOERLEb-> TWDE I LAURE SN,

2. A=+ 77 V—=CBITAHY VY= LOREY
SiRNATVAMP 8 % / v 7 ¥ 7 » L 7zl O B 58 A
5, A= N7 7 V=BT HVAMP 8 D% EIDSH 5 212
otz A= 77 U=k, HMEOHLEIKEIZE 2
&, HCOMBEEZ A — 77 TV — L4 LIRS
fERgE VA A TIHAL L, Bohesy CHRadEr
LOCHMATH L. oA zIicH L, #MBNICE
ALZAIHZHLL TRT, ~7 a7 7 — I RUFHERD
L)@ ErEEoMic Roh, WL — b7 7
V—F /i€ 77 Y~ (xenophagy) &IFIELTw
5. AARET b2 evEEOMILIC, MEIET s P A
M= AORBETRAL, ¥ FY—LhbHiaE~L
k5. EIF-ME L, MBEREEA -7 7Ty

—ANIZrNTyTL, VYV LAERMESETCRET
L. LdL, VAMPS %/ v 7 ¥ L-MIATI, #t
WA= 77TV =08 VY= LOBENPHESN
b7z, BEMERAAMET L7z, [, SURERICEK S
NAEF—F 77T =) )—LDFE&EIZDH,
VAMP 8 (3 5-L T\ 7z,

SCHK

1. A role for VAMP8/endobrevin in surface deployment
of the water channel aquaporin 2. Wang CC, Ng CP,
Shi H, Liew HC, Guo K, Zeng Q, Hong W. Mol Cell
Biol. 30(1) : 333-343, 2010

2. Role of VAMPS8/endobrevin in constitutive exocytotic
pathway in HeLa cells. Okayama M, Arakawa T, Tani-
mura A, Mizoguchi I, Tajima Y, Takuma T. Cell Struct
Funct. 34(2) : 115-125, 2009

3. Combinational SNARE Proteins VAMP8and Vtilb Me-
diate Fusion of Antimicrobial and Canonical Auto-
phagosomes with Lysosomes. Furuta N, Fujita N, Noda
T, Yoshimori T, Amano A. Mol Biol Cell. 21(6) : 1001
-1010, 2010
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HH Dnon-coding small RNA (sRNA) ZDOWT

1 A

JCHRE LRI A7 B 2R LR AR ) 2 R A Wy 2

MR BRBEOZAL e HARFKBWE TR LT DY 7 )
VHHIRENIZD Y, LEZEETREAPBE, BEO
ZALIGIE LT COBIEFRIOBPEIICY vy
BPEBEHINTEDS, TE, BN L FERICHTHE
128\ T b non—coding small RNA (sRNA) 2Si#fn T3
BHEICEETH L 2 b o TE 7z, MEIZBNT
SRNA 3 Bl |2 mRNA & base—paire & T8 L B3R % { e
L720, BEFELZDLTWwA, £/, sRNAZEFRIZL
By RN EERHELERERATG T2 5. Hil
H OB & L Tl Escherichi coli ®DsrA, RprA, OxyR=%°
Staphylococcus aureus @ RNA TIEE S 6 LT w 5
(1,2). F72, BBOHIE LTIXE. coliDCsrB & CsrCAY
mohTwa (3).

DsrA, RprA, OxyRIZE. coli D rpoS D mRNA D FIFR %
MH LT\ 4. RpoSidstationary phase D8 {515 HIZ 4
T 7<HWF-TH Y, ik, Osmotic shock, #lifgF
&AL AREOBIEFRIICO ST 2EELR Y IR
FTdHbH. RpoSHRNAKR ) x5 —BITRHEGTH I T
% ORIGFOEEDSRIBES NI L LY, A )Y
=Y MVEBEETORBIIBWTEFICEELZNTTH
% . DsrA & RPrA IZ i, Osmotic shock, Cell surface
stress ¥ TrpoS DmRNADFIFR % fEdE L, F 72, DsrAld
K&, Osmotic shock F THNS (a global regulator of gene
expression) DOmRNAD#FR % fHE$ 5. OxySidOxida-
tive stress I CrpoS?OmRNA & FIIA (a transcriptional acti-
vator) OmRNADFIFR % HET 5.

RNAIILS. aureus DFE 4 DHFRFEHI BV CTEE LK
AL Twb, #ERY 7V % AgrC (signal transducer)
& AgrA (respons regulator) (2 TR L, argR (acces-
sory gene regulator) DEL TG SN L. 2 DOIREIC
& O RNAIIL b 3£ A & 71 % . RNAII I 8 —hemolysin ®
mRNA & L T < 7217 Tld % <, Rot (repressor of tox-
ins) OmRNADFIER%Z %9 5. RotidS. aureus D F %
7z virulence factor Ca % TSST— 1, Enterotoxin, Hemo-
lysinZE DFEAZ E L TWb. 2 ORotll X 5 #HEEL
DILEDRNAINS L ) fEER S NA 2L XD, 8. aureusid

DR X i BN

CstB & CsrCIE. colilZ3B\2Tglg C (glycogen biosyn-
thetic enzyme D15 1) % D IR Dnegative reglulator T
& % CsrA (Carbon Storage Regulator) % ~ /87 B L fE4
L, iRz feESEs (3).

Z DFRIZE. coliRS. aureus |2 B\ TSRNADFIER O g
ERLHEICE G L TWA I EDHEINDDH 505, il
O PR T R 1S T O sRNA & il (=758 8L & o B4
2OV TOMIIEHEA TRV, ENTIRIEFEIZ£ L
DREBEHINAF T 4 VL ZRE L, BERTFOLLL %
WERBITHERLTWAZ L LY, ZNHICHIET 5729
IZsSRNA S B 5 L7223 2 L T2 b o L
BEINDL., IS DOBIZTFHBUEREIOMEHIZ R 5 2
XD, R FEBLOIE LACH O 2 &2 AN
izay b=, WEEICEDEIHEOTHB LV
BENOFGPHREEIN TS,

2 3CHk
(1) Repoila F, Majdalani N & Gottettesman S. Small non
—coding RNAs, co—ordinators of adaptation precesses
in Escherichia coli : the PpoS paradigm. Molecular
Microbiology 48 : 855-861, 2003.

(2) Geisinger E, Adhikari R P, Jin R, Ross H P & Novick
R P. Inhibitory of ror translation by RNAIIL, a key
feature of agr function. Molecular Microbiology 61 :
1038-1048, 2006.

(3) Majdalani N, Vanderpool C K & Gottesman S. Bac-
terial small RNA regulator, Critical Reviews in Bio-

chemistry and Molecular Biology40 : 93—-103, 2005.

(113)



114 JHEEEEROREHERE 20(1)  SPE224E

[(BEDREY 7 X]

u\\ I

(B9 2 AR AR B

—Er= 2 — 1 Y DERKY Y BILDE5—

[EEI VNt

A [ 8 R 2 bl 20 1 e A W 2 e A B A 45

Department of Oral Biology, Division of Physiology, Health Sciences University of Hokkaido

NES S ey
5 HOEETHY, ZhbDfE

j’dﬂ“(ﬁﬁ”ﬁ%%lﬂﬂ 7o BIZBET
FidE e E L <

BTF s, HiZiTegaEicxt L’C%) BERELRIZT L
EZHN TS (Jean, Phy5101 Rev 81 : 929-969, 2001) .

AR, HWERR OFEREREE (EIRIEST) Rz SO
BHARICRE S e - BRSO RE (BEMEAT)) &, He
TREE DOFERERR T R IRRB ISR I L TV B LA
H &N T 5 (Ertekin et al., Clin Neurol Neurosurg 107 :
32-37, 2004 ; Vaiman et al., Head Face Med 2 : 34, 2006) .
e B O FHEG 1 I s O INHAZ I B 5 IR R & i)
BOMEENTEETHL I L5 (Kessler & Jean,
Exp Brain Res 57 : 256-263, 1985 ; Jean, Physiol Rev 81 :
929-969, 2001), Z OHETREE 113 =MD REEA
ﬁu;é%%ﬁ®:1~ﬂ7%@®%%ﬁ%%bfwé
EEZONA. L2LARDD, RO 123§
é%ﬂ@%®¢ﬁ@ﬁ&%b@bfif%ﬁﬁ# <FE
ENTwa
WA, Eﬂ*ﬁﬁﬁ’é@@%‘l‘i)\ﬁ 12 & B WET S o HIIE
oW T, % EofiE=x—1 X I2B1F 54l
W 7 F VI —+¥ (ERK) OG- %R L72aChs
EFRENTWD (Tsujimura et al., J Physiol 587 : 805-
817,2009). ERKIZHRMZFEARANDL (D=2 -1 IIB
WTREMREIZ L > TY V1L (pERK) &h b &
7*5 (Noma et al., J Comp Neurol507 : 1428-1440, 2008 ;
Xu et al., Neurosci Lett 334 : 103-106, 2002), 2EMHEAT
WCEDbA =2 —u UEEIOREICES L TWwb EEZ S
N TWw5b, Tsujimura® (2009) 1%, 7 v b Dwhisker pad
(BEORIL) EFEMICRESAEM= 2 — 1 ¥ 2 5RRNIC
WESEDLNTHA Ly RFEAT L E, MEOIEH,
AR R A B OF AR % 1 pERK O S 2 B
FIBE Ry —a—0yPE8EEICROLNL e (K
1), 5 OMERIHE T G OIHNICEET 5 = 2
—OYDRRELTWEILEEZ/RLTWS, T/, AL
%T@7/b@“%£$~? ARE P53 52 & THET
P25 L, Z O M2 whisker padsl{ v (X5~
DHTHA Y /@?‘E)\L:i STHEICHHIENE Z &%
HOEMILTWA, ZOH 74 2 ViEAIL L ApERK
btk = = — 1 > OS5I O ™ R O IZERK D
) VAL % SIS A PDIS0SI D Bl N 512 & > THE
Il s s 225 (M2), ERKOY VLS Z O
TIH%UVEH%L:E?J—? LTWALRIERRBLTNES, E5I12
MR OMIEFERRIZ LY, IR & =TS
MREDREME AT X B W AT OMHIERIC BT 2%
%%%tbfw%:k%%@bfw%.%Lf,%%&
iah‘%%%@ P A T OV SR AR AL 2 0 70 G 2R
5, ZOHIERIIZIEEOGABAEE) k= 2 — 1 >~

I LTV A LR IT TV A

ERKIZ~A P =ikt 7o r 4 o4+ —F
(MAPK) 7 7 3 ) — BT AHERFTH L EEZ LN
TWAY, LDV DOPOHEIZ L L, ERKI, &
FEDOMRZEEE TV BT, MRSHIE D 5 & 2§
Z AR E LT W 5 (Subramaniam & Unsicker, FEBS J
277:22-29,2010). L7255 T, —a—H IGEJIIHT
HERKDIZ7:5 ST A2 S HI0HED LT & T,
N ST iﬁu%%mﬂwa%ﬁiﬁw@wwm
VF % i A D < BB R S O TR 7 A RS 2B &
DT B DT éﬂ, ERK % {GHOER & L THFIH
TXLUEEMEZEL L TEL DD N,

&

2
Moan numibet of pERK-LI rouncns (throe sectionaanimal)

[®1] % 7% A > % whisker padﬂlb‘liﬂ‘ﬁmi‘{?]\ L 72 2 IR A%
(A, B & C-whisker pad, D, E & F-Ffif), =M HFHEHY (G H & I-

whisker pad) M O" =LA (3, K & L-5f5) 12%H 3 2 pERK &
NeuN (fifsE D~ — 7 —) OFEEME= 2 — 0 > OM#k% & whisker
padlZH T A ¥ A LRI I3 A pERK = 2 — 1§

ORERIZAL (M), *p<0.05.
A Sime C o E
s | " B
bl ; o T I *
8" :l 150 M
100 i
= o ' :
Y = i o ms

EQDIUID_ 1

—— [
Gt Capasn

[ 2] PDISOSIDHUIE T, G-45% T 4 ¥ >~ DFE A% (whisker pads
WIETEF) ISR (NTS), =SB (Vo) ROV =L ahifefs
% (Pa5) \2%Bl9 HpERKDRER = 2 — 10 Y (C & D) LM
GHIRIC ARG R ARG T A ETHEL AT ORICS 2 5H2 (BE).
MR OMEE (A-7 TH A2 V%5 DOR, B-7 7442 v EPD
98059% $£5-). cc @ HULVEE. *p<<0.05, **p<0.01.

200,
260+
2000

Mean number of swallows ('min)

E
i
H
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Akihiko TANIMURA

B B Rt 2 B U AR W o R B o) B

HOLY VX7 B, RN T O RTERAINENEIEO
ALY = Ve LTELfibNTwE, ZOFRTHEE
2, LS v B OMEERIC L - THE L AEEH
AV ¥ —#E (FRET) M L7z0Ft >+ —2°
KELTFHEEO TS, RAITZOEMLEFRHLT,
A7 b=N1,4,5—=1) Y (IP) & WAL 5 % 80k
71— 7 [LIBRA] % B % L 72 (Tanimura et al
2004). ORI O — T, IPSZHREDO) TV S
KA A4~ O IZGFPERIETH 5 CFP (FHikf) &
YFP (#ifh) 24E8 380D THA. IBOFEEIZLA
Uy NS N XA 2 OfEZ L ASCFP & YFPO il &
HWITAEETIL S Y, ZOREFRETRIZENZEAL L T
2ODHEIEDWHEIZALTHLEEZ NS,

1P 3/ NAR 72 D F IV A T H 5 Ca® % i S 5 Al
Jal g x vt Vv —Thb. ZOC A TIE, Ca¥
=TT VL—Ta v EORFM - BEN Y — 12
Lo TEHLMPBBRESFRI SN L LEZ LN TS,
Frlizca' b= a g, fiEomsEnwy) 7rua s
BHECE VIV ADHE L W) FU 7 VEFITERT S
MBOADI Y N—=5 L L TOREDBHLELEZON
T2 (Berrige et al. 2000). ZDCa*' 4L — 3D
HAMERECHER IR, T TIZEL0ERKT
TO—FRHPMET VL LHHARAONTE 2, 2
NOHOFEROPTIRDEE LR ETOO LD, [IP:].0
IREIOFETH 5.

X 113CcoS— 7 Mg & & b H T IREE 1k OHSY-EA
1Hife [1P;] & [Ca*' LD 2 AL % [IRF I FEMT L 7245
T& % (Tanimura et al. 2009). COS— 7 fiZ TILIPIRE
RO HNT, £ DA [1P:]:25100nMEEEE DI 12
C'F v L—varpIo (M1, k). 21
7 L CHSY-EA 1 flfEClZ, WS 2 RIPIREI 2 EIE &
n (M1, TE). L2rLlca "y Lb—a v bIPdk
FOANL 2 =7 BT B L, C'BAITT AL
25, IPARENICE F Y L — 3 3 v OE K TIZMm & #
Abhd (M1, TE). COS— 7 #ig & HSY-EA 1 #ll
x4 5 L, IPREIASE Z AHSY-EA 1 f#iffg T
3, [P KRELL ER->ThCa " T L= 3 VA%
NN EDS, IPAREINCA T L—3 a3 vzl
W B2 R L TnhEEZ NS,

IPARE D3N BT 5 LRI EAT 25806 7' 12 — 712
X o THBEIC R 721300 ) OB TlE, ZOEEME
HHECTIE WS, TNFE TIEHE R LI TH - 721PIR

FIPNEBITGREI A ZEDTRENZZLICL ST, D%
T MmO EEEI BT EZ LML, £
72, IPARBI O R EBRE IOV T O HIF N CIIAHTSH
L. RIS EONTELHIETIVTIE, PR
AT HCE DT 4 — FNy ZEEIC X BIPIRE) € 7
V&, Ca¥" D7 4 — NNy ZIIHNS X BIPARE)E 7L 28
& % (Politi et al. 2006). 4%, W70 — T xfli-o7-
FEERIAIZEIZ L > T, ZNSOREDIHN RS EEZ
bha.

SCHIR

Berrige MJ, Lipp P, Bootman MD. Nat Rev Mol Cell Biol
1:11-21, 2000.

Politi A, Gaspers LD, Thomas AP, Hofer T. Biophys J 90 :
3120-3133, 2006.

Tanimura A, Nezu A, Morita T, Turner RJ, Tojyo Y. J Biol
Chem 279 : 38095-38098, 2004.

Tanimura A, Morita T, Nezu A, Shitara A, Hashimoto N,
Tojyo Y. J Biol Chem 284 : 8910-8917, 2009.

500 1 3

—
ATP 09

| COS-T eall

[IP3)i (r)

4 HSY=EAI cell

[IP3)i (rt)

1
COS— 7l L HSY-EA 1 flfgDCa* 4+ L — 3 » & [IP]#)

IPHO 7 0 — 75BN IS Fura— 2 Z# &ML, [IP] & [Ca*' ] %

[AIE5E L7z, HSY-EA 1 Ml CldCa” + v L — 2 3 &~ (JKfh)
LA L 72 IPARE) (B 2SEigE S /225, CcoS— 7 Mg TldIps

IREPIIFED SN o7z, HSY-EALMIfaDC F > L —va v

DANA 7 €= (JREBORE) &, PBIREBORANS 7 =2
(BOKH) 1277 5.
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[(BEDREY 7 X]

Mot ¥ —& LTl < —RikTE

ANE R

B R R R LS - BT R MU

MBOWTE RE) LM, FFMROEREICSHS
EFEEE b OMEE BVIEDNRDLD TR R WS ) .
A D LR RINE D FROMER L3 2 0EEIC L - T
MEREOW % —EDF %D, NIX > TLKE R
5 AT OBEDTEIIFPALZDLS LR WS, Z
B 5 IIMTEER I L > THL DB <. MBI HEMIE 04
Yo & BHEEV £ CIR KA L, ZONEBREEIE X <L
TV, MIFEEICE F N2 B O WNERICIE 9 MLOM/NE
PRGFIRICHI L THB Y, EEEOMTE (motile cilia)
TRHLEIZ S 52 2 KORUNED B 5 D — T
5 (K1A). EBE RN ORI M L2 AFAE
LS, BB Tl 2R &3S —KEE (pri-
mary cilia) &WHONLBEFITEALD LW LML
HoT, ESCERDEFEEOHRFIZEbD>TWVEH L
W EPRHAL o TE Y

—RIRENIN BT EBHTE L R ), o 2
RKOB/INEERE, MO 2# M EZLD (K1
B), —MMICIZER L 2 VWi ETH L. EBIRTE D —
AT D FEBI AL MR L IR 2 & H ) (1K 1
D), ZOHGOM/NEIL 3 HT, HL/MEORMNE &
FUMEICR>Twd (K1C). —RE&TEDIEE/IME
D FIIEMRE 32 Gt R D BE D FE T & 7 2 i)
KA, THEBEATTHENTIHATYS2S, FEiZ2MHD
H/MED 9 LD 1 AR —KMEO KK/ ML 25 2 L
Hhh o T D, I ZER B ML RO LN
KICR2DT, P RMEIIHET L. EHLE
WIZOMTEIE, TRTZE LTWwWbortwnw) L, 4RO
BEA XYy FTLT7 7 FELTHTWE S LY,
(LA R R MRS X B o 7 F MREIZB VT
FELEEEZ R L TVDE I EARENTE, —Kil
B e — W OMIL 721 T4 <, FEHICE < oML
HHlw, TOWMEPELEDONIIGEOEELREV,
—RIBEDFERET 5 72O L BER &I LM S L Twn
LB, FNHDOEN PO EODERIZIDFIESREIIN
BIERIILHE D720, BT B EET OB DL 72 AEIR
PSRRI T LIRS, MBI RFIE LTHMSNS
Bardet BiedlJE % (BBS) TIXZENLE (cystic kidney)
R R, SARE, WIS, RS o8

M —HOEKBR 25| 3R I I 7% L b 14DBLTDT
MHENTWG,

M DRI D ETBEMSIIC L DB O CHEZ S
NTWL2S, a2 LTWbLD0bnskdoiz—RKilk
FETHLN, COLIHWhHEHVTBY, HDOIAI
LEboTnEL L, ¥
ZE IR
1) Gerdes JM, Davis EE, Katsanis N. The vertebrate pri-
mary cilium in development, homeostasis, and disease.
Cell. 2009 ; 137 : 32-45.

Fischer E, Pontoglio M. Planar cell polarity and cilia.
Semin Cell Dev Biol. 2009 ; 20 : 998—-1005.

Ohazama A, Haycraft CJ, Seppala M, Blackburn J,
Ghafoor S, Cobourne M, Martinelli DC, Fan CM, Pe-
terkova R, Lesot H, Yoder BK, Sharpe PT. Primary

[\S]
~

w
N

cilia regulate Shh activity in the control of molar tooth
number. Development. 2009 ; 136 : 897-903.

59 % st
QS &
@ b
A (98
89 %o
D %)
B Q%QQ
«— E[E/IME
8% .

e g
o D l_;*—qﬂlwl\{:k

1 9+ 2 ofEE RyEIBEOMNEORH (A) &9+ 00
D O—RBMEOMNE OB (B). HlIME L JEE/MEO BN
(Q). —RMTOBA. bl cOfLE THNIT 5 LB/ NEDORIIEZ N
zh, B), (C) DLHII%s.
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[(BEDREY 7 X]

A Py bYW —I A NH AL B A5 25 [KISSystem™] ZfH L7z
A AT

BN, R R, M HE, R

AR, B sk

Yukito HIROSE, Hideki MATSUBARA, Yasuhiro NAKANISHI, Kazuyo KIMURA, Morio OCHI

BRI E R IR B - R R T 7 ) v D - A VT T v Mli#

Division of Fixed Prosthodontics and Oral Implantology, Department of Oral Rehabilitation, School of Dentistry, Health Sciences University of Hokkaido

A7y NEEENETHEZEOEEE LT,
FEF S AR OAVRR, 7)) v DIHED 7
OIZHRMEEOYENEBATE LRV EOEENL
BERF DREIEETIZEFZ O = — X1 d 5 2 & A5
WML oTETNLY,

FAETIE, 5124 7T 2 MAREISH T 5QOLA
BEICEREIN, £ 7T MAFIX, L) IEETE
4, LY PuECARE L FAEI RO LN TE TS, 2
NFETIIARFEEIIBNT, A TF MIATT V=
77 & [Implant Master| 75 B IES N D — T 7L
HARKYAT LD [iGuide] 477 FFifiho
IV a—FY—F VX —Ta AT A [IGIY AT
L] ZOoWTHELTERYY, LaL, ThEhoy
AT HIZHREEDH A, bIbdi GuideTld 3DV
Y —=TH LT 7 )N =T H VA FOYHED
ZEMRTENTOBSORE, KRAHELICBT 5T
WTIE =V ANTA FeEFELRETA > TF 28
FUVZIENNEATELRWIGERH L Z E 2RI L
2o IGIY AT DETAHIcA > 75~ N RV EHE
O EBRET I Ea—F— FTHBTALZOD) TV
FALFETr—YareuiEs L Twhb,. Lo, T
JANY FE—ZADEREPFIENW L, FIMENT v F 7
VAT ADRFHTHINAONEAEEEL 5 R EORED
b, FIT, FNEFNDOY AT LORE R LET L H
WTHA Py M) =BT ANTA R AT LD
KIS-System® 2S5 S L7z, R A7 AFOMENTHEH
FTHIGIVATLZICHL, =YWV H A FEBEAE
TEWET A, ZOHFFEIZL DT =T BV F A FoPrERe
WA EEL, IGIY AT L0 ICBIF ANy FE
—ADBEERHFINE N T v F L IV AT LOMAAED
IR & 3 L 7=
[KIS-System®I12 £ & 1 > 75 ¥ s Al O %]

Kis-System“1& 1 > 75 >+ FULEM T 5 AT
L=V INTARTHS (K1), KYAT LR
FEIE, WEEeTH 2 V2T 5 F TIRIGIE RIS bh
72, AR AT Y MIIGTZfH L CHEHE T2 X -
TH =TV HNVHA FiZdE sz, FU VK= LVOEK
i, ¥y—=IANVHA FEMHEH LT, Tubur KUV (X
1) EMATEAVTI UV RNATLDT 74 FIVERY
VT hiLyz.

m%ﬁmﬂ@%m%$9ﬁif@2$@uﬁbnt
Kis—System" % ffi ] L 72 &4EBI T, FAMICE L 72 REf 1T
12~147%, P FMEEIE545512 % o 72 K5 R A
B =y 7 THbNlE AT v MEBITIE, Tl

P 7o 1342~16047, “EHFATRERIL965 12 7% -
720 AT Ty MEAFMEMICOWTIEIRT AT 4
FEBIASIHH AT~ MEFNI I L CF B IR T T4l
HHET L7z, Kis=System®1Z & 5 %4 - LA - Bl 7 A
YT NFIL, itk OKE BRI TS - 72,

ZE R

1. duprehdy, #EEEER, SERRA, MSoamt, HEAS
A, KM, T B, AUIE—RE, BOESRAE
JeiEEER KR ~ 7T~ bR RO BUIR.
JeEERERREE 25 1 127—133, 2006.

2. RMEFFAE, AP, ARG, AEELA, B
=V ANTA KT AT A [Implant Master® |
EMH LA 27T VEAFMOEZLE. FHEHEN
A4 A HFE 13 :45—50. 2007.

3. KMEFFE, MU, ANAME, BB, mE
Fo9, AMEOGIC, A, ME OB, P R,
BEP O, LRk B, AR, MNPE—RR, HP
B, dHEBIA, BUESEA D WEEEE Y 27 4 (IGD)
EHWIEA » 75 2 - ORIRIRET. JLEEEKR
iRt 26 1 9 —15, 2007.

4 . Yukito Hirose, Morio Ochi, Yasuhiro Nakanishi, Hideki
Matsubara, Taketo Koga : Clinical Evaluation of a Sur-
gical Navigation System Used for Flapless Implant Sur-
gery. Prosthodontic Research & Practice 7 : 237-239.
2008.

X1 Kis-System® (¥— #WVH A K) &Tubur KV
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FAEMRRNZ I VT 2 Je P IR W 00 0 2 S A D B il

p
=

LB LR A A AT AR AR -

P IRBESE & SVESSEIRRE D MR G- 3 A IS,
BRI E N 2w EPmenTnwb, 20
WL LT, RAEMRR CHSIMEICH 23T L ALIRA SR
T 572008 2 5 HpHOM T, KIEICX W ImL 72
IREARHR OO, MEN#EF (Lipopolysac-
charide : LPS) RHEFELEY A M A A Y IZn L TR &
ARl 2= AV 7/ WA Sl M w0 i (N N
RS R O 3557, £ L CIMAEILRIC & % 1 % 8k o
TUHEIZ & o TR Z 2 BT DG R 7082 &0°% &
LNTW5,

BRI T S B R PFTIREREE 0 % 12U, BT
B DORRB R R MR OIE R, HIIEOAIZ X %
T OBt E B E L T PHEERMS L Tw 5
A3, AN S B I GG SE O JRERLE A O PE IR M4 124
FTAHIEHOFEMIZM S TV, F2T, KRN
T O Ja) TR S A5 IIIALAE LR 58 D /) DAL & K&
5728, LPSTRLE L7-F v b ORFRREIIRICK L, B
FHESCHEA SN TWE ) FAaA4 v, 7)andfr, X
ENHA 2 OT7 3 FEUSFURBESEAATE TS, MG 3
z¥*7Y9 v (EP), JVIEAX 7Y ¥ (NE), NV
Ly (AVP) #¥:5-L, 200 % fllE L7z,

FBRIZIE 3 ~ 5Bk MEMEY + A5 —F% T v F32ILH
S L2 REIR (K &4 4 mmD ) ¥ 7IREAR)
WV 72.95%0:2 5 %COD|ERT/NTY v 7 L7z
7 L7 A (mM ; NaCl 118, KCI 4.7, NaHCO; 25,
KH:PO, 1.2, MgSO; 1.2, CaCl, 2,7 N7 ¥ 10 ; pH
7.4) PICEARZFEGIL, JPTRERSE 3, #EITIEpH 2
¥ (pH6.9, pH7.4), B X ULPSULE 28 (H Y, %
L) OMAEDLEIZLVEIEEE L7z, ZREhoBEC
xt UM UGS 3 f A 22110 P~ 10 MO T
5L, ftinERs oS REERED (9 ZHE L7,

ZOFER, JEPTREEE O A b 53, LPSALE
ATV, OREFTWEpHG. 9L L 72 HE 12 BT D AEPNE,
AVPOILENHEIZIZIZE DTz, Lo L, LPSL
& — HETTpH6. 9D IREE IC BT, #EIIE % AL (pH
7.4) 5% LEPENEQIGH I D HFEENET 5 2 L8

FF

TR SR BRI R 2 00 B

HHL 720,

RAER & SRS & RAERLR IR T 235G, 0
& B I AR OWHEIZRT L Tnb 2 LRI
Sz, Lal, EFOpHE FH S5 2 & T I
a4 DG )] % & B FEEEAERF C & 2 REIEAVR S 7z,

230k

1) Punnia—Moorthy A. Evaluation of pH changes in in-
flammation of the subcutaneous air pouch lining in the
rat, induced by carrageenan, dextran and Staphylococ-
cus aureus. J Oral Pathol. 16 : 36—44, 1987.

2 ) Rood JP, Pateromichelakis S. Local anaesthetic failures
due to an increase in sensory nerve impulses from in-
flammatory sensitization. J Dent. 10 : 201-206, 1982.

3 ) Takakura K, Mizogami M, Ono Y, Ooshima K, Mu-
ramatsu [. Decrease of the inhibitory effect of lidocaine
on trigeminal nerve response by the inflammatory oxi-
dant peroxynitrite. Can J Anesth. 52 : 439-440, 2005

4) BIX FV. RIEMREIC BT B PRI R N
WSRO RFAMN, I B g FhA RS, 36 (1) ©
1—-9, 2009
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T TR WX O FE8 2 B 5 1) & A58

R, TR

Bl e N S e il

TEEPEF RIBIITBAER O£ X b — T F XV %
AT LT, BHODOWRIIA RS NS b DL Esk
ENTBYY, EMIER, 2y VEORE, Wi
DM 7 EFEKE L LTE 2 5N 5. Papapanou H”
X, 201Z0HEBEDT Y 7 AMBEEEZHE L, HEEG
EWEITHTICIVER I Y 7 AMBERE 21T\,
TR S OZEALE W OELRICOWTHE Lz, ZOH
B, XR=AF A4 VRICEEEG KIEDH 5 & hOTELD
£, LI, R=AF 4 VI RIBIE S H4.5
mmPh FERO 5N 728E1E, 10EF#1268% O 28122 L
TV EREL. 0Lk, BEEERIEE K
BT 5 EBRBIZETTAZEHMONT NS, 2Dk
MEWFEO B, TEEMEERBICH L #EBEZAT
W, FDBRAAL T F U AR EEE, WEREED A
A FF oAb TbehoBEKL, ZOTHEHR
HTHILTHA.

iR & BRI, AbiRE R R RNE 2 ) =
v ZRAE TICHBE L TW A BEEREEEED I B, %
RO v 7 A B E TR IERARZ e L 2 W IR E
BREPRD LN, EOEREHBEL, AEI MEON
- BES0L D136EALTH - 72, IEFRIEED T2
A=)y - v—h~FL—=2 (SRP), F7-1%
SRP % 4T - 72412 Open Flap Debridement (OFD) ff H
(SRP+OFD) %17\, Fafflits, MR A4 v 7+~
AN LT 7240% (RIS REAE G5 +9. 5i%) % B JEIA
JEREE L7c, F7o, B K L B S R EGE OO
TEZ B L7205, SWEERICSIE T ICERTH LM
NFRERHRIBIE D A DGR LT B 5V ITEF DA
TIHBEHEIL, 2 ATy 2Abfbhhdro7- B
T, 3ELL AR EE IO SRR B THERIE L 72108 (7)
BWFERGAD. 9+ 7.65%) D3GHEMALZ AT IREEL LAz, [
N I RA IR (G, 79—/ B0 FKE, 7o
—ErrEORMOERE (BOP+), BIXUOHE R v
FMES (PPD) THY, E5IZTy 7 AMEE FThH A

PR REIEIE - fdtasR

WL A 5B

WRECIILERE, LB 3 H1%, BIOXA T2 A
DEEDORKERE OB R L Ty 7 AREEEHH L
7o XIREECIIMZEEE LU, WK T R 3 EM RS
L7z FREERE OBARE R & =y 7 A B EZ vz R
JEV R AR A G R 5 & OV O 2L, Student—11# 7 12
LT L, P<0.05%FEAEDH D LHEL.

MBHEDGL, 77— 7% DH M, BOP+ 5 X UPPD
EERFERERE R C I EELRO o7z, L
L SRP ¥ 72 (ZSRP+OFD % 17 = 7= 3 4F-1% O i J& it #E 1
ARG FRE, 1 EH O, S 3 FELL AR L 7ok IR
DRAAER L B LT, shERGHERETIZGI L PPDIA
EE L (1), 512, HERBEECIISRPE 72
|ZSRP+OFD#¢ T #1044 EH L7z 2 4 7 F v A
FOBEFDOMAEAFRTD, CaE L 72RO KR8 1L HE
Frahows, HEREFEOLE 3 FEHOT v 7 AMHE
BHRATIE, BRI T, FRBEHIEL.5x2.4
mmpE R M2 b L7z, L2 LTI, 1 HHOK
FH 5 3AEL FEE T B IS g R o fLE 1.4+
2.6mmiRRMICEE LEA L. E512, ELIZBOP+
b, A7+ A%4ro THHERT v MO
LR ENL ZENHENE 5Tz,

A RIOZM EMFEORERH, S, EEMTKIFIH LT
&, HEREREIT L DI, UKLz T -2 a v b
O—)V& XA 2 TF VAP TS Z LS, FXRIE
DUFICEETHL LEZ LNz, F72, HERKOELT
BRET B 720121E, A A YT+ Y AR DA TBOPOA
HEICERL, HEEAT Y NOKEDT Y b u— )L ELT)
CENBEETH DL EHUREENT. (AAREEIRS A
520 2 PR
SCHR
1) FegdEERNGEEIE N B A EE 2 ke M

FEEE, B, BREEEEHUN, BT, 2007, 45—46.

2) Papapanou PN, Wennstrom JL : The angular bony de-

fect as indicator of further alveolar bone loss. J Clin

¥ b I AOVER &G RIRER O BEEE 2 e L7z, BRRENG Periodontol, 18 : 317-322, 1991.
B GI 75— f%EDHE%) | BOP+ (%) | PPD(mm) | B /ABEH DL (mm)

e B JE A FEEE (n=100) 0.9+0.7 75.0 48.0 4.94+2.0

X HE#E (n=36) 1.2+0.4 91.6 52.1 4.7+1.6
3R B E GBI (n=100) 0.2+0.2 32.2 17.0 2.9+1.3 1.5+2.4
SRR | A BERE (n=36) 1.340.5 84.0 68.0 5.3+1.7 ~1.4+2.6
104E1% | v IAETE SKP 0.1+0.1 18.9 16.0 3.0+1.5 9T
SRP+OFD 2.3£3.6
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[REDREY 7 ] WRESEICHTENYFZF 2 DRE

PRARIEIC 8 % X F A F ¥ periostinlZ DWW T

WA M, AL I, WA R
A BRI B RS - RAEZE T 2A AR 257 8
BIE, 42772 MaREIHRIAEO—2 L L TR YORBPHRESIN TN,

WA S > TP ANSLNTWA, L2arL, FFICE
54277 MEDZFE T osseointegration [ AKAF L,
BRARME I X o THEAEAHER STV B e 7t & 13
LA RL DL, FaldInE CHREOTESE Y HiFL
Tin vivoEBRZ FE i L, #WREDOHAIEZ THALS 5 B
TR 2 F ¥ ORERBILF IR 2T Tz (K
1). AW, WRIEICEBT 50 4 2 F 12D THE
T .

E1.
HIAE (JCED) 25 2 A O EARBE (PDL) 2B 5 F AF O
PERLIRIEE (x10)

ARV F AF v ORI MR AR

NN F AT T ORFITEFMILICL > THWI L5
T mIkDaDMIBYN W 5 v X7 L L Cra—= 7
n, BHOsf- 2 LIFIEN 7Y, Cbfa-1 (Runx2) & [
BN T W L, WRES L O BICAERMICEIT 5
ZEhs, XY % AF Uperiostin& BLF Sz,

AR F AT VB RE M R R ICFEEL, 7
fTBATFrRaAT =7 U EOMIINEE L DB
HHEAEH R ovB3, B b &0 A 7 7)) YD) v
N & L COER s S, FFEOIE T8 - Bl - O
g, OIEZE - I - B BERAHERE 722 & D IRRER RIS IS
W EART A EIER AR BV TH R F 2T

AN F AT R

R FRAFVIFHRIRETH ST 2. 7y FHERO
FERIFE BN 2240 B C, 51 X 0 b a0 o s AR A
AT F 2F mRNADSH < FEHS 57, £72, Y
I AF VBIEFRIB~ Y AT, YEOW AR &R
JECORERE L SN, YRoiiicthvwig s
el T % BARIE H g 5H3E (shear zone) 2STHR T 5. Th
1, XV F AF U Pshear zone D AR 2 T — 77 ik
DYEICEH DS Z L ERT. 61, R+ AT VEE
TRIE~ T ANZB W CHEE R RO 1%, A 72 bk
MR AR DU, VI Tl A > PO &
[FIRE I BRARIE O FIREDBIGE S 57,

ZOEHI, RYFAF IR S NS XA
ZHIVA NV ABMEIRT, 377 yEEOSEICE
L BE & o LIS, BAITIGT & 2 AR O
MEFRD 7201208, AHZHIVA L ARAMICE BN
AT VHEBOMFEPELCTH L LRSI NG,

1) Takeshita S. et al. Biochem. J. 294 : 271-278, 1993

2) Horiuchi K. et al. J. Bone Miner. Res. 14 : 12391249,
1999

3) Wilde J. et al. Cell Tissue Res. 312 : 345-351, 2003

4) Kii L et al. Biochem. Biophys. Res. Commun. 342 :
766772, 2006

5) Rios H. F. et al. J. Periodontol. 79 : 14801490, 2008
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RED

EARAR S — N HANOFHEBIEH & SHHHICDOIAE A 7 = X 4

CAKRAFRA— b (BP) (&, BUEMIEOHEAEZ B#IN
BIZHPHI L, BRI s CHf S 2 2 e s, BlER
fE, AV AUSE, BESEMEEBELR &, ERINATT
HE L 7ok 4 2o BT L CHE R 2 BB CRERIC A S
TBY, ZOHEHEIIOVTHELBAENRTVS, —
Ji, COBPOFGEFIC, FHEHE L V) TR aFE
TEM 2338 39 5 B 2520034 Marx 552 12 & » CTHI6 CTHls
s, Lk, ICELFT, TOEVAKRAFA— MY

HGHE S (BRONJ) I2B L CEFO MG 2SN T
VW%, BRONIIZ, hthiz &, ZLRHRYIR 32 % £F 5 iR
BICHFRSNDGEDR LV E SN, EEOHAICIE, H
GO I, B, BEt, JVREEEE, A - IR

FAL KK - BE e AT 72 B o B B35 5 Al 25 2 25 B il i
em #
PEH 72 B (B OfERZT 24 5. BRONJ

d— H“fTé&ﬁm@f%é &S, HEHMHIETIE
ZOFE, GREOHILIVZHE LI TS
BRONJ DI FEREE 12D\ T, L & (R 3 iz o 4]
i, MAEF O], AP EEMEOA R % EHEHA D
BB, RIEAWTH S, HHESIE, BRONIZS, JEG:IZ
RS L EEEREORMHEEET S RICEHLTED,
SEREMEREI KT 2 F kO KOs 2, SHEBPSE O X
I B R 52 B vafaﬁefi%ﬁ@&ﬁ%ﬂ“%bﬂif &
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Promoter Activity on Decreased Expression of Beta-defensin-1 in Oral Carcinoma

(OHideki Sato*, Rie Takai*, Kaori Murata*, Yohei Sasamoto*, Masami Uraki*, Yui Obara*, Saera Miyata*, Yosihiro Abiko**
*Dental student in the 5 th grade Health Sciences University of Hokkaido,

**Department of Oral Pathology, Health Sciences University of Hokkaido

[Objective] Human beta—defensin(hBD)s are a group of antimicrobial
peptides. We have previously shown decreased expression of BDs in
oral squamous cell in carcinoma (SCC) cell lines. hBD—1 may be a tu-
mor suppressor gene expression of hBD—1 in the development of oral
SCC was shown. The present study investigated why hBD—1 was tran-
scriptionally decreased in oral SCC.

[Methods] Eight oral SCC—established cell lines (SAS, HSC-2, -3,
-4, SCC-9, OSC-19, BSC-OF, HAC) and normal keratinocytes were
used. The expression level of hBD—1 mRNA was estimated by quantita-
tive RT-PCR. Total DNA was extracted and promoter region of hBD-1
up to =900 was directly sequenced with ABI PRISM 310 Genetic Ana-
lyzed (Applied Biosystem, CA). In order to examine whether hypermeth-
ylation is involved in the transcriptional level, cells were treated with
DNA methyltransferase inhibiter, 5—aza—dCyd (Sigma). The promoter

activities were analyzed by luciferase reporter assay. The constructs were

transfected into HaCaT cells for the assay. Several experiments were
performed, each in triplicate. The date was analyzed using only
ANOVA.

[Results] RT-PCR assey revealed that expression level of hBD—1
mRNA in SAS and OSC-19 was lower than the one—fifth level of nor-
mal keratinocyte. Neither SAS nor OSC—-19 showed change in the ex-
pression level with 5—aza—dCyd treatment. By direct sequencing, poly-
morphisms were revealed at —688 (C/G) in SAS, and at-20 (C/T) and —
52 (T/C) in OSC-19. The luciferase activity in the mutant—type with —
688 (G) was one—fifth of that in the wild type. The activity in the mu-
tant—type with both—20 (T) and-52 (C) was one—third of that in the wild
type.

[Conclusion] These result indicate that genetic polymorphism sites at
—20, =52, and —688 may be crucial for the decreased expression of hBD
—1 mRNA in oral SCC.

IEEMERIR CERIRRICE T 2210 MERBRZ /N7 OFER

[BEY] MERASTIRE I 53 S N5 R B TR 2 W T 5
Ml DA MRE & BIEDOZALS A SN, ZOBRITIEY A MEED
WEREE) 2o TW5 . i, & Ty b CIEE MR LA

AL EB AR A R AR A AR e -

OICEFR, Wk, IESEY, ZEEH", HEk =+
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L 0ENDHLHEITRENTD, ¥ T A TORBOFEMIAHTH
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FHZLEH S 22 o TV, ARFETIR, HTEREER
EBETFT L THAMRLIpr< 7 A% v, EEHIREETHCLNT — 5
DIEHURAE & RIEDFET 5B TOIBOEALIZ OV THEET 5
ZEERHME LT

[F3E] BIciE, MEMRL/Apr~ ™ 2 %\, A ~1638 $ TR
ICER L, M0, CLN1 — 5, Occludin (OCN) O %k
FHIMEEEIT>72. CLN1 —5, OCNmRNADFIUIRGE, JIEDHE
B % BHi S % 720 I CTNF-a, IL— 8 ORT-PCRiE D47 - 72,

[BRHLUBR] FTRAMSFANICBIERT 2 & LAk, %
FEVEZAIE A SN o 7255, 8 IMEELARE, BRIENIZY o ERIZH
W RGO ST, F OB L ) VSRR E D

BI& 7 o CTvo 72, SRIEHLRRAEAY |2 IE % BEUIR CIXCLN 11, BB
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FOB I 5N o 72, CLN3IZCLN 1 & [ABE (I B oM R 12
BB, I C b B R 0 o MR L2 B SO ATRE 0 &
M, CLN4,5 TG A S N i o 7. OCNIE, 2RIk
HERIEAS A N7z, FIEEEAICHE), ¥4 MEEOBIBEIZL )W
FND L vy b FAENNIC S - 7275, RT-PCRIETHEIZET 5 &,
CLN 1 mRNA 3 AEREAY IS IMETANIC & V), CLN 3 mRNA (5 2 5]
[, OCN mRNAZHIIMER IS - 7-.

[#E8R] ~ 7 AFATITIE Y 4 MEGOMEFFICCLN 1 £ OCNAE
PR RE RS TnWD 2 EATRIBE N7z,

TT /IR EFE > - HAZHEH S FDin vivo TDFIE & HEEERER

OFMEHE, HHIEZ,

SIUK 54 Tk K
Al 7o S

SORMTT, MREREHEAT, HRFBETT, AT

FALHREER AR - LAY AR - S B, AL,

[BEY] WERIR 2> S DK - BERE ST EISHNC 12 & ) i
STV L. RFZEIE, MR BN BT 5 50 Wi 5 O F)
REBXUHELHOPICT A E2BWET S, 77T/ 94V A%
T, MMafkoca’ & v 4 —Td % Stim 1 % A RPY O M
IZHB S, Ca"BEL T TEED) 7V A LT AT o 72,

[H&E] 77/ 94V AFEHF v FZA VT, mKO 1 %5 v 8
7 CHERR L 72Stim 1 437 F (Stim1 —mKO 1) #4577/ ¥
ANAZRNVER L 72, FEBEMETTT v b (12—-15#5) OFE M
FILIEICF 2 — 7 2IFAL, Iy A VAR T E2FEAL. 2
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BN D Ca™ IBE DIFNT %247 - 72.
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WEECTHIET 5 &, FORMITMBREEITHAL L Tz, Z oMk

UTERE - BREER T YRR 0B

YhHZB%4 % L, Stim1 —mKO 1 (3 E IS EMILICIEEH L Tw
7o FoBERALEIC X EEF TR A P L, Stim 1 —mKO
1 OIS BYRE % 3L 4 S BHAEE CH-T L 72, Stim 1 —mKO 1 13/
FaARARRE 7S (2R AE L T\ 7228, /MafkNca s o 20 o Tl
B EEA~AT L7z, €512, Stim1 —mKO 1 58I o &2 Ca®”
TEAEIZIER B ERTHIML Tz, ThHDZ Lhs, M
W12 S8 S 2 7-Stim 1 —mKO 1 I3 REM & > X7 B & LTl <
CEAURIEE N,

[#EER] AWFTEICX Y, 77/ 94V AZROTEGY v X7 B %
By OMER IR AL IC R S5 2 L IO TIRIY Lz, F 7z,
M AR L2 8 B S & 72Stim 1 —mKO 1 IS IEH ISHRET 45 2 &2
REENT, INH6DOT s, RFHEIE, i o1 ORI
BULHERRZ ) 7TV Y A LIFHTL2DOICHHATH L EVREN
7z.

337 O Porphyromonas gingivalis DRgp$ & U KgpDREERNE

[B#Y] Porphyromonas gingivalis (184 8 5 %0 EFEFME O 1 2
ThY, FELRERTLLTT VY= VRN AT 4 v 70T
77—+t (RgpZ 7-13 Arg-gingipain) &) ¥ VR AT A 70
77—+t (Kgp¥ 721dLys—gingipain) 25N TWE. ZhHD T
07 7 — BIAARE ) O 533 R LEAR B R T- O 030§ 5 2 & v
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PERE DO FHICER L E 2 5N 5. 4l Hifdge LT—&m
IBRENRT VS 237 ORep & Kegpllaf 3 2 HERRIZOVTH
FPYAR

[#iE] P gingivalis ATCC33277#k % Yeast extract, Hemin,Menadione
XM Tryptic soy broth (TYHM) i (2 CHESRE L, HEalL 7.
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H, WHIE,0.45umD 7 1V F — I, AiFaaT e Lz P
gingivalis D HRIZ 2 3 7 % 5 53 B UG S & 7214, Repd & UKegpD
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W7ol Kepifith a4 % BHER R S FERICA L7z,

[#558] = = 7 13P gingivalis®RgpB £ WKep DG % HE T % =
L3bhoTz.
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Od— k& —® Porphyromonas gingivalis D 254 > 707 7 —tE ODEEHE

[E#] Porphyromonas gingivalis \$ 18V H %0 FEIKHE O 1 2
THY, Wik, WE, TVF= VRNV AT v Tar 7 -8
(Rgp ¥ 7213 Arg—gingipain), V) ¥V VIR AT A4 v 70T T —¥

(Kgp % 7213 Lys—gingipain) FDHEHF2MHNTW5H, Repk
Kepld AR B O 73 kR0 EARBE I - D 73 R IC B S5-§5 Z & &k D),
FRCEHEELZRERTLE2 6N Tns. REYWDORg & Kepllxf
LRBAME L2 A, B a— —ICHERRSA SN
ANE T — e — ORER IOV THRE L7z,

[F:E] P. gingivalis ATCC33277#k % Yeast extract, Hemin, Me-
nadioneiS I Tryptic soy broth (TYHM) Hiih|Z CHESEEFE L72. Rep
EPEIZ L L L TNo-benzyol-DL-arginine p—nitroanilide HCl% i
W, Kepifith i3 #E & L Ttosyl-glycine—proline—lysine—p—nitroanilide
% v, #ERER1I20D405nm & fl5E L 7.

O#IE 7, RMEH, =, hE oK
ACBEHR RS R 2 R AR W 2 R A W 22 0 B

[BRBLUER] 3HEOHHI—— (A, BI— b — 13805
I—b—EHE, Ca—b—RERES A ba—e—) &
BHE ORI ECTHEL, 3—v—& LTI/, P. gingivalis DTH
W2 T — b — 2 Ntk, RepdB & OKegpD B =L, Znz
NOEEZPE L7z, 3O —b— L BES10REANT D Rep
BLUOKepliEEAHE SN2, DVWT, I—L—AIZDOWVTEH (T
Mt L7z e 2A50fEAmMTHHES AL NIz, ZOMERRITT—
C—AEET S L60 B THMERF STz, LaL, Wica—k
—IRINER, TEEEEIS T L HEMRISEDT S 2 LSS
7.

[#558] = — v —3P. gingivalis DRgpH L KegpDifth % HET 2
ZENbrol.

New Sealer with antibacterial actibity

(OHaruna KASHIO*, Miku AOKI*, Sayaka YAGIHARA*, Takuya TAMURA*, Osamu UEHARA**, Mari FUJITA**,
Futami NAGANO***, Kazuhiko ENDO***, Tomofumi KAWAKAMI**** Futoshi NAKAZAWA**

*5th Grade Student, **Division of Microbiology, Department of Oral Biology, ***Division of Biomaterials and Bioengineering,

Department of Oral Rehabilitation, ****Institute of Personalized Medical Science, Health Sciences University of Hokkaido

[Introduction] After root canal filling, the reinfection which must be
avoided is an important problem in endodontics. The remaining bacteria
in the root canal after filling is considered to be a cause of the reinfec-
tion. But it is not easy to remove the bacteria completely from the root
canals, and there is a risk for the reinfection.

In the present study, we have tried to develop antibacterial sealer by
the addition of terpinen—4—ol (T4) which is main natural ingredient of
tea tree oil with the antibacterial activity, and have verified a number of
usefulness of the developed sealer (T4—Sealer) to prevent from the rein-
fection.

[Materials and Methods] The amount of T4to be contained in T4—
Sealer was examined to keep up physicality as the sealer by the com-

pressive and sealing test. Also, the antibacterial activity and cytotoxicity

of the eluate from T4-sealer were analyzed by using oral bacterial spe-
cies including bacterial from the infected root canal, and human gingival
fibroblast (HGF).

[Results] In this study, it was shown 1.5-7.5% T4-Sealer had the
same physicality as the commercial sealer, sufficiently. Also, it was
demonstrated that the eluate from T4—Sealer had significant antibacterial
activity against oral bacterial species including bacteria in the infected
root canal.

Furthermore, T4—-Sealer did not inhibit the cell—proliferative activity
of HGF.

[Conclusion] This study indicates that T4—serler with antibacterial
activity and biocompatibility may useful to reduce a risk of recurrence in

endodontics, effectively.
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1.58)

- R BEARTA AL THE (7.47+4.67,6.21£0.69)

BEBRKICH T2 (FEETORKNEICEITS) 12
—ERRIHEERIEDIMLIS A S —

Off & R7E™,

- HREAMVEE TR (2.3842.22,6.41+0.70)

XA YT Y A6 BE#EEE (1.03%1.00,6.0140.72)
WBREORERAD S, BEEEER, Mo ho—v [RR] L%
ENBEMOWAETH > 72, HWEIEARBRKICL VPD= 4 mmB LU
HbA 1 ePHHEICIHA L7z (p<0.05). & 512, JEARBHEIRICS
VN THbA 1¢i36.5% BT (BERIETGH O 1 HIRfE) Z iR s T
W, IRHORREY, WAMBOBEICHEY, D bo—
WARREDTY B L OEE T BT ReMEAVR Sz,

[#EER] BERBEHOMBET > b 0 — VSIS, BRIEGHAAR)T
H B REMEARIE S .

CHLEROEMEICOVT

Tt B, PR, NIRRT, SR

AL HEE R AR B R AR PR BAERE, T BN RE - UskiRE, Aol R ke,

T b PRI R A A AR -

[ErY] &R R b C IS RHERHREE O 15 1 OIHEE
BEx L 20, AR ICB W TIE, THEHEEEYRTF — A E#HED—
BELTEBIMLENOERKE L L - EEL L5 2 W%
W, WHMETERED 573 2 85T C, WIERE O % & LTS % %
173 % 72 |ZHeadset Intercom System (LT, £ > 7 4) #fif<
B2 EIZEY, BRIRDHE 2 RE3EA12AT ) RERAS T & 72D TEZEZ N
ATCHEME D LIIHET 5.

[S=61] I To 4 7 5 OBHEM £ s, BHshE, wHs
BRI, EhEhoHEp 2 HRET 5.

[ERBLUEBE] B TONBMIIL, Bil-aiEIoT®%) &
EHICHERBICENDL DI DDHETH LD, 1~
HLEMCTEBNELHLEH TR S ZLT, RA—XB¥EB

P RESE AR A SR 20 B

DBIHTHE & 72 o 72, WHEFR I, BEOBHFEO 2 HL 3
BEIA YA L x VDB ZE T, BENORCERTEROILE, 1§
EEANORE R IFENEDIESWHEHREE L 72 A M2 A>T
HAY YT, TOWEHMNLEZEREDY, F2T7 514 L0458
MR DIREMEDH S I A KRR I el TELEZLN
b, 502, BMBRIITIE, ShETOA I 20EHEIMA,
BEPIRI R B IS A b 7oL gt o g, R E LA OFER %
EF — LAEFEOEENINFICA v oGP E N DEo L)
2, A HLEBRIHEIZ—2D Y — e LTHWS Z L ITET -
HERANOBINE AL — XL, HEROTHEEE 25720 OFEEI
WEAT) ECREAEMTHo72 b EZOND.

(134)



135

F28EItBEERAF R AR

1) RHBHE

(1) ZE# (2) %A

E&H 1,083% WAL 8%
AR 124 BoOH 25%
=R 14% A 2%
M= B 104 E 8%
HERR 10%

&  FF o 1,129%

(3) XBWE
FR214F
%1 IESE - BEEs CPH2IE2 H12HW
59 FEBwRSG WmERY SmmE
Tk FR204E PG L EB2IETH () 1229w T
i EER K F RSP SEE O AT IOV T
Z DAt 28 (CPR224F) At Lk AR
2 nEg - BEEa P21 4 H 8 HIK
FERIFEH O KRR S 7,
% 3 EES - B CPRR2IEILHIIHK
FERIFEHQD KRR S i,
54 nEE - B CP2IAEILH25H 0K
FERIFEHOD KL S 7,

2) WmERS
JLiEEER KRR (2851 5)
SEB 1 a3 8 i RO My 7 A18F  (RLT6H)
e R R M (2852 7)
J5 1 RED MYy 7 A1 (K3C28H)

(135)



136

3) hERE
H2TI MR &
H B oPl214: 2 A28H (L#ERH)
% P AEERRET T I A b Fr 28
THYEERE | LIRSS
8 B
FR21AESE2TII 2T R & & Ofie
WS L JRE - BRI O S R HIH COEE S 12O W T oMLY iR
AR ROESUbRY: (RALRFREEIR)
g MR Bz
B A
OF214E 4 H23H OKIEH) HYEEE G IR
HAEY, . 55 130 . Application of virtual 3 D modeling dental research.
HAEY, . 55 2 30 ¢ Introduction of Seoul National Unirersity, School of Dentistry.
{H#& . Dr Seung—Pyo Lee (V 7V HEHIZ)
@ FHe214F11H30H (HHEH) THATEE R B
Y D HRTHBEFE 2 X THELT
{## . Pan—pacific Dentistry
i B ok
@ FH2IFIIH26 H0N 24580 A PRk
A BRI D CHEAR OB & i
HE O RE iz (EBEENEESY EBIR)
BER Ik
Nz 7 B R A o0 B
WEFERRRE © ML ok B DR AR A D BATE (2 B % 2EBE I BE 7
i EL PRAE T A 2o B
TR © At M O E R HER EAE I L ICH R 2 AT B B2/ 7 70 — F 2B 205

(136)



137

SETERE
JeipERRE R RS CPB2LE REE (PRI 1 A 1 H~FR21412H31H)
A o X oo i
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(0 44>5,000M) | (1044 X5, 000M) LS A2
HlEE 23 B 0 9,000 (A-E) —1, 745,000 —36,556
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B R ®F VIV IE 97 A 300, 000 300, 000
B 135, 000 135, 000 05T 1 10, 000 10, 000
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RAERT S 42 125,000 155, 000
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