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{5 %8N LT iPS MR 2 587 7 (A AR F i b m i L B 2ARR) & 2 4, x iR ua iR
(FHrEEp e L Y SEFTHA £ A FFTH 2 5 LML $1FE T H > =(Toriumi et al., 2015) 12.
*,17.% 37 %, M2 L7z iPS MiIfEiE RT-PCR 36 K OMEEHUAIEIC K 0 PR~ — o — 2 R 8L L,
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7 U BREINTE, 2 uM Forskolin, 10 g/ml hereglin B 1, XN 50 ng/ml basic FGF Z¥shiL7-
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F72S-100 Z 2737 35 L O GRAP HUiRIC Bt 2R L=,
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B EZBRIL Ty 2V Uiz HEET 2 0ERH D, BE~OREIIREV, F7-HETRE/ 2 ik
RIFEROLNTNDTED, oV Ml RESEIIRECH L, € 2T, MEOHTHRE & Lhett s
-0 iPS AMALICIER L, PSRRI~ & o bFFES 5 FikZa N L7c, Neurobasal medium & DMEM
F/12 medium Z2&E8I2IEBA L7-EHZ, B27, N2, A > AV, basic FGF L O EGF f#7E FC iPS
HERE (253G1) % 8 H Ml S, AFRCRATIIIOIL Ch D =a—n A7 =T 2R LTz, £D
Za—B AT xT T 47 aRx I Fra— LT 4 v a |l EERESED L, nBy MEER
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7o, SHACEEE U IR R IR D2 L RE A MR T D721, BIFMIRFRE L o = U U ilEas s & R
Me U7z, ‘B FAIRERE SR TR 35 &, MEEBMIIIZ YT U Y v Ly B SEEDAIK nodule & 58
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WZZE{b L, HtsE Yt Tld GFAP, S100 35 X OYMyelin P2 IZBtEA R L=, LAEX Y, B L
iPS AMAEIZARREE AN~ DIMEAEZ /R L, & OFF RN E M L O = U iz 5y
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ATy FRIF 2 —T 2B L, it 2 % CTF o — 7 TP efiilrt) i & fERk LIRS0 b L
7o B MIRREEAIIORAERE, 7 v b a2 U IRBRERE S ISR O FAEDMHER S, FRIRTE T
Va U HIRO~—J1—Toh 5 S-100 & 137 FURDIGIEN TR 388 Hitlz, EFEMLTIEE R
LR RYTHERTHEEMEZRL, & b iPS MR DFEE LA mias o = U M~ & 5y
L LTz RIREE NV RIB SN2, F ot 7 N —T 12 K 5 TROER KA BEEOHIEIZLY, Ta—T%
RAWEBEET 2 —7 2 AWV LY AR ORENFEVMERICH 72, OIS EZRERE LT
2 — T HERICB WO T S ARSI AR S = U L HIRBHERE XV & BRI En R 3 mE 9~ A A A
FH oI, LLEORERIZE Y, THEMREGEROELMKATEDRREICE VL THRRBEDE T
CRHEMHRa S LT iPS flRah 5 5MEFEE U-miRiRMias, oD el & bICHERGHIITH
BSAREEA TR SN,

(5) HEEkZE RV - ERERIBOAZA

TSR ZE T — DTN - 7 8 & ORFFE 7 NV — 7 Tl fifkgRe /K (functional water:
FW, pH 2.7-3.0, AZMESRIRE 20 ppm, FA{LiEICENL 1, 100 mV DL E) Z W2 HEEL, ~ v
A EF I 1T DAURR P AN RN 0 D Z L AR E DTV D, IL-1a ITITAIETEEIRERRD &
% E WV ORE ORI SEERE SN TEBY, ZIUCESE < A REIC N AR B A TR L,
AW AR &S 2 LI K DM AW TG LT-, TOfEE, FW QBEEREA
RS AREH 20% R ESE D Z EABELMELE ST, IL-1a knockout mouse ZRLTRIBHNDEERE
To1-& 23, COMRIERSNE=-CEMD, IL-1a DRUSABRENRIER SN, JIEIT
FW D L1 o 3 UMEHEZN R D53 1 A T1 = A 8 %58 % k6D B~ Flix OIREA . &% VW TREHL T
%o SRITE I W AHRVIBREOBAISH LTED K SBHRERIZTH, -, BiEMHEIZH
bh L W ZEAS B -I5EOMREEEICNT 2R ERETL, & YNENTHBRERERELZED
Rz <G

2. FOEEEOFRESEREICH T S RB R EREAARAT

T E SRR O I & D VIR Z AT U, 5% O O ERHER R S O R R O &R
XA DI REFE L OREREN A L & KEIIZRHME L 7=, THEE#ZEER 78BICENT
THEEMEEE I RAROBREFREOEREIFXR Shiah o7- (Teramoto et al., 2013) 40. *,
LL, FHlfROImeg, 14 HBIZBWT, T B S AR 2 2k K OBEMOR 7
WS RIE LTz, F7o, BATEEMROCERENGEICHD LTV, &1 B
I XD BREHRROBEIENEAD LTz, & 517, calcitonin gene-related peptide (CGRP),
isolectin B4 (IB4), peripherin B X transient receptor potential vanilloid 1 (TRPV1)
BEHEAMRROBIE AL T2 Z L s, YIBEROBE THEMRER, MRRFEMICEHRBEEFHN
[CHHRHBOBRBERE OLSICEIRTHZ LABHALMICAE o (Tsuboietal., 2014) 22. %,
IRfE TR RS R, BEmMICHIE, BT eT =7, BB X OWERIREN AL, REH
TR EEARTERIZ ) 21k extracel lular signal-regulated kinase (ERK)PPEfiEfi— =~ —1x
Bossm L7z, £/, —F CHIBREREID LIPUS GEER) RIHICL > THEBENTET S
EHLHENDT- (Sato et al. 2016) 1. %k, X512, IRE FHR-EERT & L L CHEIR EH
W% DY b ERK BMEIER = = — 1 AN L7z, F£72, BiEN~D ERK U U bR E S
DOEHIZL Y, REAHEEZDO Y EE ERK BIEIERE = = — v UEIE Mo, Efi=a—1a 2
IHE O3 L OB O REFER OMGINBIE SN, ZOREND, ZXHBIEEICKL -
TR ZRISAIXEMBOREREIRX, —R=-1—OVOAEHTELESIZREIITZENE
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Baht= (Suzuki et al., 2013) 41. x, &5iC, BrHEHEERATT LT v FEERL, Bt
OWEBERTEIC L 0 FFE I N5 = SCRRET (T6) Alfa D BLZE 2Kz >\ T U Bk ERK Z 5 H1E 1T
B L, 1@MEHEERIZE > THEHRICT X 2 S5 RFTtEEm BIEIC B 1T 2 KIS O —in
IR LT, MRS RS, 1) EBEEXET 5 16 HMANFEL, BMEMHAZ5IEEI L
F-EfiE i Y 5 GRS EEZLRBICKXEL, BMEHEICS T 2E2EBREENTESL
%, 2) IBMREFSIEFHES LI-thiiZXE 3 5 16 Mias Bk L-thDii %+ X B3 5 16
BICHERL, BEMZAET SN TESNT (Matsuura et al., 2013) 42, %, =51Z,
FICH & 2 & 2 BT LR B2 LT T6 MIC 3895 Toll-1ike Receptor 4 (TLR4)
DR AT LTz, RERDFIET S &, WHEIZIV T HSPT0 OA R TUHE L, TG (2 XAV i
Z X% TG A~ 5 Heat shock protein 70 (HSP70) 2Nt &N 5, R, F42 AT 5
TG MAZIZ I T, TLRA DGR TLET 5, tifii % ALY 5 TG Ml S Sthf- HSP10 &%
XETAIGHAICHRIE L-TLRI LES T3 S LIk Vil EEMA M L, FEOEEBEHAA
RETHCEMBHALMEL T (Ohara et al., 2013) 36. %k, F7-, FHIErpRGIMT 24 HeRI#%
WEIMEBAIZ 33 1 A mRNA FEELZ AL 2 84T L, Glial cell-derived neurotrophic factor (GDNF)
DOEEINAEFEFE LTz, L7235 C, FHAE I OIBrALIC GDNF 23N L2 7 — 47 v AR
YURMANL, TR SR R OO T T BRI A AR RIS ISR Lo, GDNF = 7 — 57 AR
UM LD, R AR SR REIR O R SRR O IR E BN A E IR S s, L EORRIC X
D, THIEMZIBEZOBAMAEEDREFE L LT GINF EEMBBENEEICERATSH S AEE
AR Ehf= (Watanabe et al., in preparation)., F7-, =X EYIRICEY =X BREHIZHT
7Y F7HBEEREMS LI VEE 2 NI D—2E LTHON TS Cx43 DHIFEMNE FE
ch, EXEHRLEQFTEMESEMT SATEEMHEATE S hi= (Kaji et al.2016) 3. *,
3. #REEETIEMOERPIRICE TS EEDOARRA
7 v b BTG - I, - T O OFERDEE D S O K A~ OB FHATINL I REM:
WD IEDNTONT, JFEFHAS AT L& WTHNT L7z, L TEE0IH - At oESHIRIC
KT 2 FIMGNE L, HRANEINR (MCA) (ZHEEET 2 BAIOSEISICALE L T2, T « F
WX EEEYIE - FE LD BANCH Y, RIEENERO bl AT EE T 2 HEEAED b,
JFHEMEIZZ U o Tz, FHEF B i Bl O #)HA RS O HULERNL 2 BE 1 Uikl i & = » A L Gufn,
EF N — A YA TR FICR R LT 24, —RIKHEREEF (S1) IS8R B B
(GI) &MmyEhi S EE (D) ICHEBEISE M NRD bn-, BHEOMNEEN, BEE (0)
DRE LI-tEEiIcHd—F, SEXEETEEERLSEDATWV=C LI, EREEROAH=X
LE B L TL A EEMEA % B (Nakamura et al., 2015, 2016) 2. %, 6. x, SO &S HLEZEREMN
B, SHBERRICHTREETHRRICED 5hi= (Horinuki et al., 2015, 2016) 1. =, 1.
ko FIT, FHAEMROUINIZITS 2 L2k 5T, KO O AT &N 5 28217
Sl A, BREICAL D BMLEEN A THICENT D ZENHLNE ol ORI
BAIE, A OB E YRR — » A THEEEL~LIZEIET 528, Shad] (k3 #) (1
TR 2 U L 7B i, BRI ISR AN O KRIT 2 » AU ERET D 2 &R
MR SNz LT o T, BERCE IR BRI L OMERIK AR R AT b 2 42 U D 2 L A
mEieoiz, CORRIE, TEEABROBENSARINICEBRERECREEEZIIZECT
CEERLTWS, TNOHORREZRE 2T, WIS Pl EE S EE T2 B 25 <
T % Z L TREMIMISHE < RIMEVE T ORISR ZE AL & B/ NRICHN 2 B D S T
THEREIToT, HEMICTEEMREZURL, YVREESICHRIEMRZRBIEL-LC 3,
KEETE LS LFEOBRERMICHET 2HEBOHLRI/MESND I LEZRELDHT-.
<EIZENT-TIEME>
1) RHCZ DMOIEIIALEIZ K > THiH S vz b M ESEHIRE 2 -V C iPS Milaz i35
Z LTE UTe, BINE U7 iPS MR, seARS s fEHIR o> 7 3 v el 5 e A L 0 b 3 K- T 4
%, 4 R7- TR 2 5@ VB hETh - 72,
2) = AR SR O AT, TRERT L i L CIRRESAIIC BESRESAOIC b Fp B B A
FFo L 92705 2 LAVRENTZ, DIERRARERITE A2 OBREIZIHW T, BREFIB X
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OBERE AT L C GDNF psEAE IR O A A R < oR & vz,
<MEEREZFDFERAE>

BHEE OB X - T, MEREFER Y ISR EA TV D, Hifsrz Bi5 L= 7 v— 7 D8t
BOBEI L= 2 LIl T, Hi- R tE 2N CTIFgE 2l X5 215872 < e o T, HEERI A L—
N REEA~EBATTE N, LRIV EVORROn 2083 b bz, 2T, ZORfHon
A& BRI 72012, iPS MIFROEREKER, & D WIIHBREMRZLEET 5 2 L2 L » T4 D
2 XD = & 2 BEs Lioii= 7o ge 2 5Hm L7z,

<SHOWRHEH>

ZIVETO 3 FOWISHIMT, $hE LIzl OMEBERD D T UL T > N ORI O TTHERC
B 5-9 5 AIHEMED & 5 iPS FIROBNIIZ RS Uiz, 7 v FOMRRITIEHT 2854, BTG53 250
TR AR BAD LD B 2N L TERET 2O/ ENTHD Z L LN -T2, &5
2, ARETEDA DX LE LT IiPS HHiaZ DL O MFHERICERT HDTIEAE L, iPSHEMNS
B S h 2R ERFHAMRREDTTELXRT AN H S Z EABAELMIE oz, F7o, iPSHH
Fa7n &40 E LR <, GO OFANGZBICEHT 5 Z E N LN -
7oo IBIT, EALHXIZIBUWTIIARBEI M © BB O TUED, 1PS MU ATTO Z 212X 5T
BERmOTLEZ 130D Z LN TE, KT LEERREEOFENIMZ bz, 5%ITE 51, K
Mo PIRERRICHE T HRHRICE T MR FERUMENELOMT E£D, EECREMER
BHEORFEZERC, £77, KAWL TIPS HIIEORREIS A HHREHC AN, BAKZZESLE MR
BlFlE & O RFZE S A X — F & W 7o, FT2, B RiBEORI LR, AF7AY Y M
BhH-o-EFHREDAMBR L EREREMICL 1t - ERERZBELTHY, kahik 2 F
ORNIXEFEER DT R T I, BL TR E s U= I —OBMEZ G LT\ 5,

< SHBEFINIHAERERE>

SHITE BIT X RA 2B AE 2R T BB IR ORI A, AM~OISHZHERHTA
NI B ITEORBICBIT 2T — 2 OEREZED 5, 2o ORI, HRERE HE -5
B RUVH AN RERBR G LT 2HT-L0FMH - ARZORRICKECTERT I DL EX
TW5, EFRAEMICEVTS, A0 FOFRRZEMY BHOFTE K Y S NFEHTRERH
L, ABERRTIMERENEOND Z L 0EFEHSND, ZIVE TOFZEHIR CHFFEERE:
EOMDEEN, BRI A IS5 = Llc k0, FEISNHIBNICRB O CTEZR D3O R
BHIFCTE 5,

< BT D EEFER R U R SRR >

WHEE OO BAFFE D EEE K ORI N—T T ORI —T 4 7, E5IZ, EHICEE
T DEBHRIERITNZ, 2HEAICAIET e =7 FEEOL VR T LBk 12R), 3EHIC
A S B 2 28) 2170, R R EEma T o7, £z, FERM & LT AAR T T
HRAEBREEE D TR — BX— 2T, R A AR LTz, ZOREE, 2R BWIFEoSE & e
RYEOMEH, SOIZIEIRA N NI Z—0BAERFEOHBE L LM TE=E2 D, £z, #f
FRRDIZE A LD, —isba GUEBEECREINTEY (3FETORRER L 136 W), +54
IR NEON TN D EE XD, BEm L, FLFERBROROHRLLT, AREMEICE AT
RS, BH LWV ZHEN LTSI Z VDO b AT 1Y = 7 N OO CH 5, BFZEN
KEOEREZITILD, TP xl b A AN— PN ERROR AL E S CAF R 5 v
VIRV LETMEL, FFPEE R J O E S R TER R A AE T D 2 LN TE T,
<HEB(E=F) FHID EEFER R U AR5 >

INETIE, FEILICAFRE T 0 27 NEEEOT VAR Y T LEFMEL, BORERERIR TR
EWFFER DT B2 3 L OKBROR R TPt th 7R D g SR 25212 K 2 SMEEHT 252 1) C &
7oo ZTIVETIZ 3 EOFHEA ST 7225, WAL FHEE D IR TSN TWD E, dHliz= T
TWo GFEMIILHP (http://nusd-physiology. jp/) TSN TNLDOTEL L ESH),
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(1) _iPS #ilj (2) MR HAE (3)  HEEw s
(4) B =g (5) g rdarE (6)  HijusE
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% Department of Psychosomatic Dentistry, Tokyo Medical and Dental University Graduate School
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Mechanosensitive C-fiber afferents in rat skin was excited and sensitized to mechanical stimulation
by monocyte chemoattractant protein-1 (MCP-1)

Asako Kubo, Masamichi Shinoda, Koichi Iwata

Department of Physiology, Nihon University School of Dentistry
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Masamichi Shinoda
Dept Physiol, Nihon Univ Sch Dent, Tokyo, Japan

Orofacial neuropathic pain following peripheral nerve injury

Inferior alveolar nerve (IAN) injury induces persistent ectopic pain which spreads to a wide area
in the orofacial region, its exact mechanism remains unclear. Grooming behavior after capsaicin
injection into the whisker pad region was significantly increased after IAN transection and the
increase in the behavior was reversed by TRPV1 antagonist. The number of phosphorylated
extracellular signal-regulated kinase immunoreactive (IR) neurons in trigeminal spinal subnucleus
caudalis and upper cervical spinal cord following capsaicin injection into the whisker pad region
was significantly greater in IAN-transected rats. The number of TRPV1-IR trigeminal ganglion
(TG) neurons innervating the whisker pad skin was also increased significantly after [AN
transection. The present findings suggest that an increase in TRPV1 expression in TG neurons
innervating the whisker pad skin after IAN transection may underlie the spreading of pain to the
adjacent whisker pad skin. Moreover, we investigated the involvement of nitric oxide (NO) in
relation to ectopic orofacial pain caused by IAN transection (IANX). We assessed the changes in
mechanical sensitivity of the whisker pad skin following TANX, neuronal nitric oxide synthase
(nNOS) expression in the TG and the functional significance of NO in relation to the mechanical
allodynia following intra TG administration of a chemical precursor to NO and selective nNOS
inhibitors. TANX induced mechanical allodynia, which was diminished by intra-TG
administration of selective nNOS inhibitors. NO metabolites and nNOS immunoreactive neurons
innervating lower lip were also increased in the TG. Intra-TG administration of nNOS substrate
induced the mechanical allodynia. The present findings suggest that NO released from TG
neurons regulates the excitability of TG neurons innervating the whisker pad skin, and the
enhancement of TG neuronal excitability may underlie ectopic mechanical allodynia.
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0S-7
Strategy to evaluate neural plasticity in rat insular cortex

Masayuki Kobayashi

Department of Pharmacology, Nihon University School of Dentistry

Nociception is processed in the several regions in the cerebral cortex including the somatosensory,
cingulate, and insular cortices. We have elucidated the roles of the cerebral cortex in dental pain.
However, it is still an open issue how nerve injury modulates neural activities in the higher brain
including the insular cortex. This issue is critical to understand the mechanism of neuropathic pain,
which is induced by peripheral nerve injury and inflammation. In the present study, we focused on
the plastic changes of excitation in the insular cortex in the inferior alveolar nerve injury (IAI)
model. To evaluate the spatiotemporal profiles of excitation in the insular cortex, the precise
regions responding to the electrical stimulation of the maxillary and mandibular molar tooth pulps
were detected by the optical imaging technique with a voltage sensitive dye, which enables us to
visualize neural excitability in a macroscopic manner. We found that excitatory propagation in the
insular cortex was expanded 1-2 weeks after IAI, however the expansion of excitation was
recovered to the control level 1 month after IAI in adult rats. Interestingly, the young model
showed prolonged effect of the increment of excitation in the insular cortex; the expanded
excitatory propagation did not recovered in a month. These results suggest that IAIl induces
unrecovered changes in the higher brain especially in a young patient, and therefore, the treatment

to repair injured nerves is necessary to suppress the neuroplastic changes in the cerebral cortex
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Orthodontic force facilitates cortical responses to periodontal stimulation

Hiroko Nakamura'?, Eri H0rinuki1’3), Tetsuo Shirakawaz), Noriaki Shimizu®, Noriaki

Koshikawa"), Masayuki Kobayashi"

YDepartment of Pharmacology, ?Pedodontics, *'Orthodontics, Nihon University School of
Dentistry

Somatosensory information derived from the periodontal ligaments plays a critical role in
identifying the strength and direction of occlusal force. The orthodontic force needed to move a

tooth often causes uncomfortable sensations, including nociception around the tooth, and disturbs
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somatosensory information processing. However, it has mostly remained unknown whether
orthodontic treatment modulates higher brain functions, especially cerebrocortical activity. To
address this issue, we first elucidated the cortical region involved in sensory processing from the
periodontal ligaments and then examined how orthodontic force changes neural activity in these
cortical regions. We performed in vivo optical imaging to identify the cortical responses evoked
by electrical stimulation of the maxillary and mandibular incisor and the 1st molar periodontal
ligaments in the rat. In naive rats, electrical stimulation of the mandibular periodontal ligaments
initially evoked neural excitation in the rostroventral part of the primary somatosensory cortex
(S1), the ventrocaudal part of the secondary somatosensory cortex (S2), and the insular oral
region (IOR), whereas maxillary periodontal ligaments elicited excitation only in S2/IOR
rostrodorsally adjacent to the mandibular periodontal ligament-responding region. In contrast,
both maximum responses to mandibular and maxillary periodontal stimulation were observed in
S1 and S2/IOR, and the two responses nearly overlapped. One day after experimental tooth
movement (maxillary molar movement by Waldo's method), the maximum response to
stimulation of the maxillary molar periodontal ligament induced larger and broader excitation in
S2/IOR, although the initial responses were not affected. These findings suggest that
experimental tooth movement modulates cortico-cortical but not thalamocortical connections in
the somatosensory cortex. From the clinical viewpoints, the larger amplitude of cortical
excitation may induce higher sensitivity to pain responding to non-noxious stimuli, and

enlargement of the responding area may reflect radiation pain.
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Sigma-Aldrich) ¥ T, pH 7.4 BIOITCHRHETICT I RHMMEE L=, 100pum DE/LA kL
—F— (100 zm Nylon Cell Strainer, 352360, BD Falcon) # A\ TJ&iE#%IZ 700 rpm 12T 14y
R D BE 21TV, EmIE O RBME MRl 2% 7 7 A 288 L, KAE L, 7
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HZIC7 7 AaxNin L ClEEs s L, Mgk 3 HHBIZ, Countess™ (Invitrogen) Z VT
LRI & FHRI L 7= (PO), & D%, 5 HEITHER L, SRR RBRICMIaScE 33 L7
(P1, P2), PO, P1, P2 TOMRE % thikRGTT 5 Z & T, 277 —BREDB2LIETHI
OGN RIC KT T HEERGT LT,

[#5 53 L OV 28] PO OB LI NARE X, 0. 02% Tk L7ZBRZIE, 0.1%D 1~1.51%, 0.01
BLW0.5%D 2~3FTh o7z, 7=, P2 OB LARIMAELEILE U< 0. 02% Tk L72Rf I,
0.1%D 2~3 1%, 0.01 BN 0.5%D 3~6ETh o7z,

[F&Fm] AMFZERERMND, 0.02 %= 7 7 F—BIEKR T 1 KRR L7254, PO, PLIXL NP2 D
WTIUZBWT Y, &b EL OB LIRS LN S Z LR RBR I N0 T, b MAEBIK
D AR O HBEIZI1X 0. 02%D 2 Z 7 —BRENEEBEL L EZ N5,

PS-4
Satellite-glial activation by CGRP-phenotypic change in tongue neuropathy

Ayano Katagiril), Hiroto Saitoz), Masamichi Shinodal), Akira Toyofuku3), Koichi Iwata"

Y Department of Physiology and » Prosthodontics, Nihon University School of Dentistry,
%) Department of Psychosomatic Dentistry, Tokyo Medical and Dental University Graduate School

Satellite glial cell (SGC) activation and associated phosphorylation of extracellular signal
regulated kinase (ERK) in the trigeminal ganglion (TG) are known to be involved in trigeminal
neuropathic pain associated with trigeminal nerve injury. However, the involvement of these
molecules in orofacial neuropathic pain mechanisms is still unknown. Phosphorylation of ERK
in lingual nerve crush (LNC) rats was observed in SGCs. In order to evaluate the role of
neuron-SGC interactions in tongue neuropathic pain, calcitonin gene related peptide
(CGRP)-immunoreactive (IR) neurons, phosphorylated ERK (pERK)-IR SGCs and glial fibrillary
acidic protein (GFAP)-IR SGCs in the TG were studied in LNC rats.

The number of CGRP-IR TG neurons and TG neurons encircled with pERK-IR SGCs or
GFAP-IR SGCs was significantly larger at day 3 after LNC than for sham or naive rats.
Percentage of medium and large CGRP-IR TG neurons was higher in LNC rats compared with
naive or sham rats. Following CGRP receptor blocker CGRP8-37 or mitogen-activated protein
kinase/ERK kinase 1 inhibitor PD98059 administration into the TG for 3 days after LNC, the
number of CGRP-IR neurons and neurons encircled with pERK-IR SGCs or GFAP-IR SGCs,
activated SGCs, was decreased. The decreased nociceptive thresholds to mechanical and heat
stimulation to the tongue were also significantly recovered.

The present findings suggest that CGRP released from TG neurons activates SGCs through ERK
phosphorylation resulting in the enhancement of TG neuronal excitability. The phenotypic
switching of large myelinated afferent TG neurons expressing CGRP may account for neuropathic
pain behavior.

PS-5
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MR EEIR ORI L 0 BIET 2 BEERB X OEE OB KIZX 3 5 nGluRs D5
AR, GRS, A HE—
H A K 2 2 i A R 5

[HM]

RIMIRIZIFET D 6 X o X7 BRI V5 I VR R TH 5 mGLuRb 23, FAECHRR RS
R U7 s KR BEIEICE 535 2 ERH LIS, mGluRs 2 % —47 v b & L= H TG RIEOR
W& HAR Lok & R BRI ZE M T T D, 72, alr T O FAaiE FiZ mG1uRb DIFE
DHER S, M OBEFEIZ G- T A A REMEN /RSN TS, LM LA D, mGluRb O RFIE
i L OYEHIIE DR E HFE~ DB HAZ TR 72 S 20 ARFSE TlE mGluRs 2% —%7 > R & L,
Ve 1 RE L S E U 7o M R S I DR T - B A D= R LD E A+ 5 2 & %
HEIL 7=,

[Jik]

F344 ZHEMET ~ bOBMANE 5 mm OFELIZ SCC-158 (1.0 x 10° cells/30 -« 1 with PBS) %%
A LBRBEET V7 » N OERZITV, BRSO HE Yeta, #% H /)7 B R & 0> b BRI £ ¢
DIEHF L OREREZIT - 72, BB T V7 v b EHV, BEEEE~? Rodent pincher
Ze N T RO L 2 5 2 6RE SO BRI 2 SR 7=, F 72, Glutamate assay kit % W EREIRE £
TNTy NOBEEKEEDO 7 NVE I VBREOREEZIT>7T-, S HIZ, K SCC-168 Mz BT 2
mGruR5 & % W ME pERK ffE et b U < [XEA T B30T 5 mG1uR5, PGPI. 5 35 L UNKi-67 i et
AT o 70, FEEOH K72 5 ONIFIE L 7= BE IR ~O mGluRb OB 525 7= 8, FkEEET
VT b OB EICIREBER 7 24 A L mGluR5 antagonist T % MTEP (10 mM, 2.5 + 1/h)
DFFgEr) 70365217V HE Yth, 1% H i 72 B K2 70> H SRS & C DR A ds X OMRERIE F L O
PRI 39 % Wkl SO R AE O E 21T - 72,

[ 5]

BRIA R J& ~ D SCC-158 {E AT L 0 JEE O#% B i) 72 K 36 J OV 2 WM O MM k3 2 b S o
BIMEDOR TRRD bNT-, 61T, BEOHKICE Y RO 7V I U BRIEE DA B RN
DB, AT K USRI U2 mGluRS 52 BRDMEE L T e, K ~D MTEP OFrfi iz 512
F 0 EE O K 70 & ONZ ke S BIE DK T 2380l S dvie,

(i L OB ]

PLEORER IV, OPEBE R I IAE L7208 X 0 355 S 2 Mk 3B #UC mG1uR5 23E8 592
ZENIRBRENT, £, EBEOHKICH nGluRs NRET 5 Z L AVRIR ST,

PS-6
Mechanosensitive C-fiber afferents in rat skin was excited and sensitized to mechanical
stimulation by monocyte chemoattractant protein-1 (MCP-1)

Asako Kubo, Masamichi Shinoda, Koichi Iwata

Department of Physiology, Nihon University School of Dentistry
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Involvement of a chemokine, MCP-1, has been demonstrated in the mechanical hyperalgesia
after peripheral nerve injury or inflammation. Increase of calcium influx in cultured dorsal root
ganglion (DRG) neurons and IB4 (+) neuron mediated decrease in nocifensive mechanical
withdrawal threshold by MCP-1 (Bogen et al., 2009) have been reported so far. However, there
has been no study about the effects of MCP-1 on the peripheral afferent terminals. The present
study aimed to examine the effect of MCP-1 on the responses of the mechanosensitive C-afferents
using in vitro single fiber recordings from skin-saphenous nerve preparations excised from
euthanized rats. Effects of MCP-1 were examined with respect to sensitivity to o, B-methylene
ATP (metATP), which is considered to be an indicator of IB4 (+) neurons. A total of 53 cutaneous
C-fiber afferents were recorded. Thirty minutes application of MCP-1 100 ng/ml (n = 18) to the
receptive field elicited excitation in 50% of recorded fibers in MCP-1 group, whereas 11% in PBS
group (p < 0.01, Fisher’s exact probability test). MCP-1 significantly increased the response
magnitude to mechanical stimulation in metATP insensitive fibers (p < 0.01, repeated measured
ANOVA), but not in metATP sensitive fibers. To investigate the cellular mechanisms we
examined mechanical sensitization by MCP-1 in cultured DRG neurons by measuring
mechanically activated currents using patch clamp method, but could not observe increase of the
currents. These results may suggest a possibility that some cells other than neurons are necessary
for sensitization by MCP-1.

In summary, the present results demonstrated MCP-1 excites and sensitizes to mechanical
stimulation mechanosensitive C-fiber afferents in the rat skin, but did not support an involvement
of IB4 (+) afferents in MCP-1 effects.

PS-7
< U AW ERET MTEIT 5 HEEMBEOBBIERICX 3% CXCR4 DL

RGN, RHHERS, s HeE—
H AR ol 7S AR B

[B] — IR ERITR A0 72 SETT 2 HERMOBNTWVD D, 28NN )NIER
BHCTH D, HEXDFEEE THD Pgingivalis (P. g) OIFRIFIKT & L CHiEEHA Fimbriae 23515
NTEY, BEHIRICHRIT L7 EhA VZRIKRD—D>TH % CXCR4 |2 Fimbriae 23T 5
ZEIC R RIEWEY A NI A OB EIGIT S Z ERME I TS, RIFETIE, HEE~D
HARDMEBLIO P g OBMEICLAHEKTT L~ A &2/Ek L, #wEKIC X 5 EEKEOR
KT D CXCRA OEENZREt LT,

[#1¥F & J51E] C57BLI6 ~ U % (Tw, o) @ _LFHE _HlgEMZ 5-0 AR THRZEL Pog 28
fE (Pg. BF) , F72I3 E5EE HEHIEMIME A Complete Freund” s adjuvant (CFA) Z{ESH L7
(CFA ) o ¥BRER T C R5ASE ok 0 ol PO L BRI 2 - %, 7R3RE RO BRAIE 4 4% B 9Ll
E LTz, EHIT,Pg BRICXT L EFEE H M NI CXCR4 FFnfLiRZ ki 5- L (100
ug/day), FEARRIELZ 3t 3 B RaRE S B O 2810 % AT L 72,

[K555] Pg. BEICIS\VN T RBAS — FA R0 o AL~ D BB 2 k9~ 2 kil SO B L2 28k X L &
MIRD o723, CFA BEIZIR W CRBESUR BIEDN A BTN T Lz, Pg. BRIV T RS FH
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BB AR~ CXCR4 HFRIFUA DR HR G2 X 0, L@k 2, 4 HZIZHKEERINEEN AR
KT L7,

[Fham] HERET BT, HEFREEOKYIZ LD CXCRA 41 L7 7 TV 3 7
OFHEEIZEG- LTV D Z DRI STz,

PS-8
RIEMEERIZIIT D MeCP2 D5

gk RV, O, I mRY, Al E—
VR ARl N R SRR, Y B AR AR PR

[ B 9] MeCP2 1%, DNA D A F /UL S 7z CpG SEIRICHE A LR TRELZRE L T\ b 4 v 3 T
BV, X Yett Rk BITAFET 5 MECP2 HBAR T DZEIRZE BT Lo T Rett JEEHEN B S Z S b 2 &
MBI LT/ TW D, Rett SEMEREE, BPER, TADA, KIRMWRIT, Fra OFRIES (TH
HENE) |, B IR N Z — o BREREE, AEMREEREZREE L, 1 H~1 5 TAICTA
DFEEZR L F DI TN D, Rett SEMEREEE TR FAPRII KT 2 EEZ MR T LT LS
NTODEH, FELWEBIIWEZRHATSH S, £ 2 TARIFIETIE, HFRICE D RIET 2 EFEIE
UK 5, = XARE oM O MeCP2 DRLENZ S\ TR L7,

[ch5 & J7ik] R FRFE T2 T 6 W@l Mecp2 ~7 1 RKiEME~ 7 X (hetero) 3L TN C57BL/6J
PRI~ A (wild) OFFIZEZET7a A KT Va3 b (CFA) 23S L, ERETIVEALE
B U7z, BRI T2 T, BV 7' e — 7 2 W E A~ O BRI 3 2 kRS R fE (HHWT) %
BRHMICHHAI L7, 72, o0 UoWifrEead (F6) ZHICH&EE L, CFA [ES% 3 HHIC=X
MREET D F GIGPEMARIZ 31T 5 MeCP2 DR B 2 (B MR L P 0ICfif b L7z, & HIT, =X
FRETZI U D MeCP2 & L /X0 DY ERINT 21T > 72, £ LT, = XAREEID F6 HEMRIZ ST 5
O ERE 2 ZRKT HA T F v o RNAFRIZRIKO Transient receptor potential vanilloid
1 (TRPV1) DFSBIZEAL % Gy b RIS MfAT L 72,

(#5253 L O] hetero @ HHWT (X wild & bER L, AREICE -7z, $£72, wild TILCFA DF
TES#% HHWT 23S T L7223, hetero TIE CFA O H 1S4 & HIWT 1L /L SR o 7, é
BT, = XMRREICISVNT wild TIE CFA IR, F G MeCP2 BEtEMIARELES Z O MeCP2 4 2 /X
BN E HITHIN L7223, hetero Tl CFA HEHHIT K 5 MeCP2 B EAMAREL DO EI N ZED B AL/ -
72o F£72, TRPV 1 OGS FAOMNTICHB VT, wild Tk CFA EHIC XL Y, FG Bk TRPVL
Bt AR EL DHE ISR D H 7= D% LT, hetero TIXZALATRD L7 o iz,
PLEDOFERNG, = XARRENZIBVT MeCP2 12 K - CTRIFAE S D TRPVL 23 F O RAEMEER 7
WHEORIEICE S L TWDZ LRI,

PS-9
7 v NERBE T VIZERIT 2 IR R Hh s

WBE Y, RERER Y, KB Y, E)NSEE D, HHE—
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VR AR S 0 RSB R L BRI SR A B, 2 A B A

(5] REEEISER TIIARIERE L A LRV EDBZ D, L, TOAD=ALER
HTH D, AElbLIbOIIEL, PSR REEELEMHEICTT o= Fe U U oEFEIZ OV TR
L7,

(BB - HiE] 7 v MR ERCE (SCC) Mz HWTERET v METVEER LTz, xEE
X PBS 458 L7=, BEIEOMMRFRIZOBEL L LT hematoxylin—eosin (HE) Yoz 17> 7-, #l
P92 SO 22 5% U T2 3R T2, B I B s K OBl &2 5- 2 BRI 36 1) 5 2k
WERE DEMT 21T o 72, E£72, 5538 SCCHMAEIZI\NT Endothelin A (ET-A) receptor DFFIE % %
PR 2R AT o T2, X BT, SCC BEFEREIZBUVNTE~ ET-A receptor antagonist F7=ifu
—opioid receptor antagonist DFFFEAIE G- 21TV, bk S EE D 2L DM 217> 7=, SCC
R X OSHIREED = X MHRETNIZEIT 5 uw—opioid receptor DIFIER L OV % western—blot
BICTEREITo T2, £72, HIZRIT S B-endorphin Z ELISAJEIC TER LT,

[FER] FoMfkFmE (ks LTIE, SCC #fdfz, MIFIZIEE DMK AL RO, H~OBEFIE
V269 2 ot S BB I SCC BEfdi 4 L OSR IRE IR IC B IT A B o 7o 3, BEORITIZ %
% RS BB D22 k1E, SCC HEFRE Tl Bt & el U 6 H B PARRKEERIE O T 23538 b
7~ 5%#% SCC a3\ T Endothelin A (ET-A) receptor OIFAENEZR S 47-, ET-A receptor
antagonist £7-1% u —opioid receptor antagonist ¥R G112 XLV SCC £ % 6 H BIZBW
T, KBEFREMENSAEIINT Lz, SCC BEFEAER K O IREE & b2 = XWMRRHINICER T 5 u
—opioid receptor OF B /ML D Lo 7,

[F67@] 7> FEBET L0 BfE% 6 H H DRSO EBIEIR T 258072, —J7, ET-A
receptor antagonist ¥ 7-1% u —opioid receptor antagonist OFEEEAIREGIZ LV, HKbES S ERAE
PHBICIET Lz, LEORRL Y, HEOYIMREMELIR OIMHIZIT ET-A receptor 72T i
—opioid receptor 24 L7 7 F /DG RIB X uT-,

PS-10
REEY VSRR = = — v > OBRIC R 5 g

B, WRHVHERS, s&HaE—

H AR bl =0 A B R

BB Z RICBIT DAMHEDHREIZH LT 572012, 2 BAO =K VBV OIREZE
b FpRl3 2B Z I L, =4 PILRIEEEE X Bk~ OME i A T s =a—a v
DOBEATH OIRB &2 5e8k Uiz, Yo DRI E L BERA 7 0 —7 X v B % 5
2Tz METIIV RN RZ BT L 7o —TEEN 35CHh D 45-47°CIZ EF-3 25 (T1 #R#),
RE U EMLET D EEENE 5120.2-0.8C EH-L (T2 HIF), AR Z 0iREEbEHBH L 3
LUANIZAR # U 2B I3 s L Ty 2 — AR5 2615, PV oEE{ThE s &, T1#
MOBEEREVIE EEERITM B L, KOSKREFIZENE Lo, JITERsR%, HVmisase X v i
THO¥R—=a—n U FEhA ek LTz, — O =2—1a 3Tl & T2 Ol ;FOREEIZISZE L
720, B D=a—a  EZTL ERIET20EH 50— DOIREZECICORIGE LT, T D)
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HINLO=a—n8 rOIFEBITHEAMICHEEMICINZ O EEEZ 2 — R L TWbHD Tz <,
T1 & T2 OEODLTNRBEE L ZRET 2 OIIEFICHE LIz X2 — 2RI 2N ghoT,
F7- T2 W D= 2 — 1 LRI O ST, VLR B L ORISR S AR L Tuvv=, 188
DYV TRGFRAEAR DVE AT VRS AR E LT & 2 A, BRI E T =2 —a 38
BREB R ICIRR L CHIET D2 2 & 0o Te, U0 ORERIIEMGEERTE = = — 2 > OfFH)
DSENRITR A RFRE IS 3 1T DU N iR EZ L ONIC B e R B2 R L TnD T 2RI LT
ol
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PS-11
EBEDRAEIX Toll-1ike Receptor4 DEIE Z4r L CEDEAF KB EHET S

KIFHEA Y, HEAER Y, Al

VR ARRE W A ORAE B PRI, Y AR

HRERDELC D &, 72T Tl < Bl m O A% HIET DIEFNZEE T 52 ERH LD, D
AT = A LT BT, T, = X (T6) M2 FEBL3 5 Toll-like receptor (TLR)
DVEH SIVTWV DD, £ OMREEREICE L QIR SAn kS Tnd, & I TR T,
BERERIC L > CTHICH E & Z S H BPTHEE R LT T6 AIRIZHEL T 5 TLRA DILE| % fig
422 &2 ARE L, SD RIEMT » b (9w) DL RS —Fh 2 #8f <&, Complete Freund’
s adjuvant (CFA) Z#5- UIREF L7z CFA S8R T 7T L 2 ER U7z, SELERTD O LER
21 HAET, ZAEEBICI T 5 EG ORI 9 2 885 5| 2 1A O KT R 2 JIE L 746
R, CFAALEL 9 HIENZB W TH B RBEOMK T 268 Lo, £ 72 HIMUHRIZ FluoroGold (FG) %
5.0 ul Beh U7-1%, thlALE®% 3 H B CRIET VT v M ZHEREE L, &% XE T 5 16 fMifzic B
115 TLR4 FEHLUZ DN THAZ KR 200 TIE 2 B CTREAT U 7=, BE R FIER, 2450 TG Mz B
T TLRA BENED Gz, S I, WX ET /LT v D TG NIZ TLR4 7 > Z Z =X k (LPS-RS)
% 3 HREE G L, T~ L ORI 53 2 FEE 5 | oA 9 KK 5 BIME O 250 % fht L7=.
CFA $% 5% LPS-RS @ = XAREI N ~O R 512 LV, HOEES L ORI k5 2 BEER S| -
A HTBE R T iFHl S e, D%, FAMUHR~D FG & 5-1%, TLR4 ONKPED T R Th
% HSP70 % i’ E (Alexa Fluor 594) (2 C Al L L CHBEIC# 5- L 72 /65, 3 H BIZZ% < @ HSP70
BRI 2 TG NIZER® BTz, £72, HSPT0 £ 72X TLRA DY > R ToH D LPS DHifx 512 LV,
Fe 5% 3 H BIZBWTER S 2 A D KINBIED A ERIK T 2l L7z, S b, HIZF6 2 &5 L,
TG AAIZ I3 1T D TRPVL FEBLC DUV CTHRIEMM L RIS L7c, £72, HIZTRPVI 7 ¥ =2
I (SB366791) 5L, 30 43 Z & OE~OERHIZ K3 5 FEH 5| - 3A O S BIE D22k 2 f#hr L
7o T XS 2/ TG fIFIC BT, %< O TRPVI BEMERMIIL 2380 7=, £7=, T~ SB366791
BHIZ X, FHOBRIIC KT 28 5] 2 1A D ST RIE OAR T 23] S dv iz,

PLEDFERD G, SR IIER HspT0 (X BEMARIC B L, TG MRS R #s S v/, i
AL TV D TGRS BRI SN D Z 12Xk 0 HA2 LR L TV 5 T6 o TLR4 & i
AL, BEXELLTWD T6 MO EEENBI N b0 EEZ b, £z, M @R IO
T THEXET D T6MIROFEICL Y, wHRICK D T6 Mo B MR TR L & 6 (RS —
BEEHL TV EORRTRERIICOLEETHEEEIDN, 2D 220X =X ANHEHiRK
DO O R B IR RIS O —# 2 H > T D b o L i Sz,
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PS-12
MR 5 9P L S S AL B o R SR BT E O AR AR AR AR B

PEWEETER VY, VEKEREE Y, RERER D, RGN Y, AmEE—Y

VAR A IR, 2 MR (R T

(W72 B ] BEERECHABIHIE C & 0 G B S RIE T 5 &, Bk 72 T < o
JARARR I R 2 T DIENNC R T 5 Z LD B, T OB ICE L TR 2808
2 FEINTND, &2 TR TIE, WHHIZE - Tol &k Z &2l RinsosiE B 1
L O AT 5 Z L2 B E Uiz, MBI OHIE] SD REEVET » & (Tw) 232 b
Ve S — v N U 7 A (B0 mg/keg) DRFIENES- (1. p. ) IZ & - CTERMEEL721%%, AR, 2 #im
T 5 B TERLR NI PR EER 2 N LT, & OBIEHTIZE SN (10 mA, 200 ps, 30 min/day) & 5-
25T IV BEESIER I L TRBRET VEER L, RET VT v kOB~ ERK
ZhH-z, EESCH R AR A AICEEER LT, 2%1 Y 7V T VIR R CET VT v ORI ERESE
—HE R~ 7Y A B L, KRMHEEE IR OL Ak L, S BIZ, FMBAATE
14 H BIC =X AR BEIRAZ N T O Astrocyte OTEPEIREE A o MR AL LA B7AT L 7=,

F7o, IEHET A YA FRICBW TV E I VEREITWEDORE 2T 7V 2 B RkiiEs
% R SFLAOIZ P SE 35 MSO (methionine sulfoximine) ZUARIHHKIZ R 5- L, ZOREBEZ T,
URESE] Wi 0 FERS MR k3~ 2 WBE S BRI, Sham BELZ LE#E U CIEHRIRE T /LIZEBWT 3
HENOABRIKTZ7R L, A% 14 B BIC, E5E—HEERE~DO 0 7Y A > o5
£ 2 SHHESETE B A TG BT, sham BEIZ RS U CERIE €T MR W TG4 2 0 CHE BN
o LT, WZEABIZ NSO OFpfei G2 K v il & ivtz, £70, BEETE%E 14 H B Tl Sham #£12
it U TR T 7 /L Tl = XA B2 R MIERZ (Vo) TOHE 7 Astrocyte OIEEIE M
R HNTz, [BREOHER] LEDZ L X0, KRFOFHRNESANLIC X > T, BHICHEERRT
W (HRET V) KOO TIBEARIET D Z EBNHL NI -T2, T2, WHRET
VT RO Ve [IZBWT Astroeyte OFBHEMA R S5, S 527 8 v B —IT X 0 BRI 7 1
B OB RIRBOMK DE Z 5722 &0 D, WIHHET VT v MIBWTBIE S5t
TARBURIE I Ve I23 B9 5 Astrocyte KONFD TV HZ X AN H-3 5 a[gEME R S 4u7=,
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Program
13:00 Opening Remarks
Koichi Iwata
Plenary Lecture Chair: Koichi Iwata

13:10  Morphological basis for processing of craniofacial sensory information
Yong Chul Bae, DDS, Ph.D

Dept. of Anatomy and Neurobiol.
School of Dentistry, Kyungpook National Univ.

1st Oral Session Chair: Masayuki Kobayashi

14:00  OS-1
iPS il & HrZE PRI & F O TR AR 00 A2
SiE

14:20  0S-2
£ N iPS AR & FEE U 7o phRR B ARG O R MEARAT
Tl e

14:30  0S-3
Wi bR Ml (DFAT #ifd) @ > bR AZGE & BRI O K & & o
\Z X% B b DFAT fifa D% DO MET

N
Poster Session
14:40 ~ 15:15
2nd Oral Session Chair: Masatake Asano
15:15 0OS-4
TR PR £ 12 OREITHEREIRIE (X3 % GDNF oA it
B HERS
15:35  OS-5
A AR AR AR A5 | S E S 2 B S S T B AR T U T 697 % Connexin 43 DR -
PR ERE
15:45  0S-6
Oxytocin alleviates orofacial mechanical hypersensitivity following infraorbital nerve injury
Asako Kubo
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17:05 Closing remarks
Koichi Iwata
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Plenary Lecture

Morphological basis for processing of craniofacial sensory information
Yong Chul Bae
Department of Anatomy and Neurobiology, School of Dentistry, Kyungpook National Univ.

Daegu 700-412, Korea

Oral Session

0OS-1

iPS Mg & e ZE R 2 R T R R OB A

Bl 4R Y, B G, MEOFESL Y, BEHMERS D, BEETCAR Y, JRoEth Y, W Y, SAKIE
D, GEHEE Y, BRIERES Y, AR

VHARKE AR 5 A, Y B AR RSB TR, ¥ AR o o i A B3R,
BTN RS S R T

0S-2

b b iPS MY & FHE U 7= Mk ARG o Re it AR AT

Rl V, RV R Y, JRRE Y, SSAKRIE Y, EBETCAR Y, BRJIERER Y, S — Y,
AR

VARRERFBEEFRFIOR,, PR 0 Wk, O R RMRE A MaRE, VB e K ol 3 o
e ) -

0S-3

i LARRG M (DFAT M) ©F v MEEMEEAR L REEMIROKE XDOBNNZL D
b I DFAT MR D Rtk Dt

FREIREG Y, BAETIA Y, HABLT D, INEE—ER Y, AKEY, BiE Y, nbEkE",
TEKHLEE D, B IRERRR >, A HIHE ©
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Plenary Lecture

Morphological basis for processing of craniofacial sensory information
Yong Chul Bae

Department of Anatomy and Neurobiology, School of Dentistry, Kyungpook National Univ. Daegu
700-412, KOREA.

Neurons communicate with each other at the synapse. So, elucidation of central connectivity of

specific craniofacial primary sensory afferents at the 1St relay nuclei of the brainstem may help us
understand how the specific craniofacial sensory information is processed.

In this presentation, I will talk about our recent findings providing morphological basis for
processing of craniofacial heat, cold and taste sensation in the 1* relay nuclei of the brain stem.
Types of axons and neurons conveying each specific sensation are different, suggesting that each
specific craniofacial sensation is conveyed via specific subsets of neurons. In addition, central
connectivities of the axons conveying specific sensation are different, suggesting they are
processed in distinct manners in the 1* relay nucleus. In addition, we found that central boutons of
trigeminal primary sensory neurons were GlyRa3-immunopositive/gephyrin-immunonegative
(indicating homomeric GlyR), whereas GlyRa3/gephyrin immunoreactivity (indicating heteromeric
GlyR) was observed in dendrites. Immunoreactivity for GlyRa3 was localized at non-synaptic sites
in the boutons of primary afferents, and at subsynaptic sites in dendrites. These findings suggest
that trigeminal primary afferent boutons receive presynaptic modulation via homomeric,
extrasynaptic GlyRa3, and that different subtypes of GlyR may be involved in pre- and

postsynaptic inhibition.
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Oxytocin alleviates orofacial mechanical hypersensitivity following infraorbital nerve injury

Asako Kubo, Masamichi Shinoda, Koichi Iwata

Department of Physiology, Nihon University School of Dentistry

Oxytocin (OT) is a nine amino acid neuropeptide, which is synthesized in the hypothalamus and
released into the bloodstream via pituitary gland. Recently, it has been reported that OT could
modulate nociception and its underlying mechanism has not been elucidated. In this study, we
examined the effect of OT on trigeminal neuropathic pain associated with partial ligation of the
infraorbital nerve (IoN-PNL) in rats. The head-withdrawal threshold to mechanical stimulation
(MHWT) of the maxillary whisker pad skin on the side ipsilateral to [oON-PNL was measured using
von Frey filaments. OT (1 mM, 0.5 pl) was directly administrated to the trigeminal ganglion (TG)
once after MHWT measurement on day 6 or 7 when MHWT significantly decreased. The
significant recovery of MHWT was observed at 2 and 5 hrs after the OT administration compared
with that of vehicle (PBS), while OT administration to sham rats did not show any significant
changes in MHWTs. We also examined the effect of OT on the excitability of TG neurons acutely
isolated from IoN-PNL rats. Ten uM of OT was applied to the culture medium 2-6 hrs before
whole-cell patch-clamp recording. The resting membrane potentials of OT-treated TG neurons were
significantly decreased. Threshold currents in OT-treated neurons for spike generation during
current injection were also significantly greater than that of PBS. Present findings suggest that OT
could be at least partially effective on the suppression of hyperexcitability of TG neurons and exert

analgesia on orofacial neuropathic pain.
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Strategy to suppress cortical neural plastic changes induced by nerve transection

Department of Pharmacology, Nihon University School of Dentistry

Masayuki Kobayashi

Nociception is processed in the several regions of the cerebral cortex including the
somatosensory and insular cortices (IC). We first elucidated the roles of the cerebral cortex in
dental pain by an optical imaging technique with a voltage sensitive dye, and visualized neural
excitability in a macroscopic manner. Electrical stimulation of the mandibular or maxillary tooth
pulps evoked neural excitation in the rostral IC, and the most part of the evoked regions was
overlapped. This suggests that a part of IC neurons process both the mandibular and maxillary tooth
pain. Indeed, extracellular single unit recording confirmed that not a few neurons in the rostral IC
respond to both the mandibular and maxillary tooth pulp stimuli.

Next, we focused on the mechanisms of hypersensitivity of the IC induced by transection of the
inferior alveolar nerve (IAN), and found that excitatory propagation in the IC was expanded 1-2
weeks after IAI, and the expanded excitatory propagation did not recovered within a month. In
vitro whole-cell recording from layers II/III pyramidal neurons revealed an increment of excitatory
inputs from layer IV in IAN models. These results suggest that IAI may induce unrecovered
changes in the higher brain, and therefore, the treatment to repair injured nerves is necessary to
suppress the neuroplastic changes in the cerebral cortex.

Transplantation of neural crest cells into the deficit of the IAN is a principal idea to rescue the
hypersensitivity of the IC by IAN transection. We hypothesized that shorter recovery period
induced less neuroplastic changes in the IC. We found that, in comparison to Schwann cells and
fibroblasts, transplantation of the neural crest cells differentiated from human iPS cells showed the
best recovery of the IC responses in IAN-transection model rats.

In this symposium, I will summarize the data described above and show our future research

direction.
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BRTT 4O EL, A~ hXT Y v 2 UG B O TR e A 2 1T o 72
Ui ds L OV 2] £ G- 1R 14 IS DIl CRE Rk S V7= MRS 2R 0 55 — F M T O B A ol P 7B 2%
SINTz, Fl, vA 7 vCTELEND, RREETIT ESHHE Fith ORI X OWE DMRICHE R F4/5
FEOWEREEWIXNEE SN0k L, EREEOT OIMRITERE /SO EHEE RIS B INT-,
M2 22 B8R 6, SREETIE, B H#B L O @O ER g IcB W TRRICE TR
SNBSS N0, EBREEOWRMEICIE, AT OMROERE 04/SFEE O il A #l52
STz, THH OB D EBREE TIIA BRI B RN IH Shie 2 L3R & T,
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Gitiw] DL EORERD G, SERICENT, FZEREMIE 2 5 Lo B B E A O 3 525 8 8 R O
WikL LTAHITH D LR sz,

PS-2

7 v MR LRI MG 2 VO 7 g R AR AR DR

AR D, BKHCREE D, JEOE Y, WERseEE D, S 00D, BRIEERRR Y, BrRERAl Y,
ek — >, AmHER O

REED: NIN= S = 1 g e Y Ry S N e e xeem s g £ Ny S S S N N S8R R B ey SR i v e o | B S
AR P PR 1L 2R, D AR St 23, S)Hzﬁkiﬁ?%ﬁﬂ%ﬁ?%ﬁﬂéﬁﬁﬁ,
RESFRIE N A W aif ot

[Bf] BAEIT DAL TO DB AR FINIE, K225 RIBRC, TRHIPH OB KRABIZHE ISR 5 41T
Wb, Loy LIrf, MEERSGMEEZ AW LOBEAERENRA DI, ZOREEES IR ST
%o BT RENAARR D DEE L 72 IERAAIRRIE, BRI b 5 2 & TH—7etlififids L %4 kie
& b OB LI AE (DFAT fifid) & 725, DFAT ffRIZmEHAIER 2 2252 £
SRR RE~OIRRMMI S LTERZELEEZEZ B TWD, 4l DFAT Ml AEIZ K 5 thE
MR AE D ATREME 2 T 272012, 7 v MHREMEAXKEET LA AW THRF LIz THRET 2,
(FPELE L]l v MECTEMI G, BERQERIC CTRRIGHIRZ BRI L, RIFRFR A 1AEMITY 2 &
C, DFATHifE % f37-, GCHFSEHscaffold (K FLFE 80%-PLGA) Z AL L, ZAUIZHIFHL MK L
7-DFATHild Z #FE L7, RIS, T v b EEE R ORI 2 OBREE L, SilEk Lot 2

Hailbrte, MMQZRERE L cHEEBIE L, B LW T v M Ex e Lic, ikEAEo
Wiz BRI, BEHRBLOBHGOmE, v/ 7 aCTEmGEEM#KY 7 hEAnCiik L, &
R4 % DFBHZOWT, ~v bR U em g Do yufs, 7 o Yefd 24TV ARSI 3] L 7=,
(R & BE] ~A 7 aCTHMNTH D, FEBREED MRS P OBk L, %3 ICIB W TR D34y
DR FE T, ikl CIXER el g THON B IZE o 7z, BRI, i3 & 480 Chf
BEEOKR2METH o1z, F7o, MFAAICIIEEE, AV ME, BLOWRKEOFLENBE SN
Too EUZTHREEBENG, WIRIE 2 7 — 7 URHEOE AN A LIzt A v NEB X OWHEEIC
RO BN,

[570] DFAT M2 #FE L 72K Z BT 2 2 & C, REMBROHAEMEESE D 2 LRI X
no,
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PS-3

AMPA receptor phosphorylation in V¢ nociceptive neurons is involved in dry tongue pain

Yuka Nakaya, Masamichi Shinoda, Koichi Iwata

Department of Physiology, Nihon University School of Dentistry

Although dry mouth patients suffer from tongue pain, underlying mechanisms are still unknown.
We intended to elucidate the mechanisms underlying tongue pain associated with dry mouth to
develop the appropriate treatment for tongue pain patients. Head-withdrawal threshold (HWT) to
mechanical but not heat stimulation of the tongue significantly decreased, and the mechanical but
not heat responses of V¢ nociceptive neurons were significantly enhanced on day 7 compared with
sham rats. The number of pERK-immunoreactive (IR) cells in the V¢ significantly increased
compared with sham rats on day 7 after tongue dry. The decrement of the mechanical HWT and the
increase in the number of pERK-IR cells were reversed following successive intrathecal (i.t.)
administration of MEK1 inhibitor PD98059. The enhanced neuronal activity was also significantly
suppressed following i.t. administration of PD98059. The number of pAMPA- IR cells in the V¢
significantly increased compared with sham rats on day 7 after tongue dry. The increased number
of pAMPA-IR cells was return to the pretreatment level after successive i.t. administration of
PD98059.

These findings suggest that AMPA Receptor phosphorylation in V¢ nociceptive neurons via ERK

phosphorylation is involved in mechanical tongue pain associated with dry mouth.

PS-4

=XHRENITHIT D MeCP2 %4 L7z TRPV1 A REFIIREN ERFIBBIBEEICEHET S

gakZE 1D, MM D, AR, AmE—"

VAR ol 2 AR B, DN O SR

84



(1)

ENE = 131075

A=R /AN S1311021

[BHI] A TF AL CpG &G & /32 2(MeCP2) BIn FORRERIZ L - ThlERZIhd Ly ME
RREBFEICA DN D FEAER & LT, e R2EFEEL LOMREZEEREF LR ENRH TN D,
MeCP2 1%, EIiZ==2—a B L, AF/UECpGHER FAA VBLOET Y 7Ly — A A
YEMNLUTERTZBEMHIN T CTHDEBEXONTWD, SHIZ, Ly MEBEREE CIXREH
WK T DREEZEMET LTS E VI #EZ SN TWD N, 5 LWIREIEILI R Th 5, £,
transient receptor potential vanillold 1 (TRPV1) %, REFEZRPFEICHEE &I 2R3 Z L0 Hb
NTW5, I T, MeCP2 X =X (TG) = =—1 2B} 5D TRPVI F + R /L OFEH LI
B LTS EWIRFLAEN T, AFEICBNWTERET AV N7 Y23k (CFA) OFEHICE
D EDRIENEE T /L 2 AR L, 5 OBV S0 RO E S &2 MeCP2 & TRPVI D BIfRIZH
WCRRET L7z,

[RE L OFHEE] 6 il D Mecp2 ~7 v KABME (Mecp2™) ~ 7 23 L OV C57BL/6T BFATUME (wild)
VU ADEFIZ CFA ZEF LERET VEAIER L, BUiA 7 v —7 % W E~OBIRKIZ kT
% BRESCHS BRI (HHWT) 2 HRICEHEI L7z, & 512, CFA {ESH#% 3 H BIZ TG IZ231T % MeCP2
B L OV TRPVI DOFEHLEAL % S kAL PO H#AT L7=, £ LT, CFA IEHRIC TRPVI #5513 T
&% SB36679 &5 L, #EFAYIC HHWT Z#lE L7z,

ERBLOBE]Wild ~ 7 AZBWTC, AEEEKE TS Lo~ v A L B L CFA 4t Lz~
U A TIX HHWT A BIIK R Lz, £72, Mecp2” ~ 7 A Tid, BURZMENET L TRV, wild
Vb HHWT A EICHE <, & HIZ CFA HEHIC K D HHWT IZZ b8l ieino 7z,

CFAVES#% 3 HA D wild v 7 AT W TABBRIKZEHN Lo~ 7 X L LT MeCP2 B LT
TRPV1 MM S A B CHIIN L7, —J7, CFA &S L 72 Mecp2™ < 7 AIZH1T 5 MeCP2 B LY
TRPVI1 BEMEMIRIE wild v 7 2 L0 A EICIKD o7, S HIZ, CFAERTE 3 HHO wild v 7 R |2
F\U T SB36679 #5-1% CFA 1512 X %5 HHWT O E MK F 246 L7z, LLED Z & d, MeCP2
DFBLEALN TG = 2 — 1 ZH1F 5 TRPVI HELFREICB 5 L TV D AIREMEN R STz,

PS-5

TNBS 758 & 28 BB AE I %32 = XHHREIN p3s @ Y Bk El

FUBF S5 Y, TR Y, PR Y, HEsE—?

DE A2 SRR 1 R, VAR
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[EH] BRRICIHBWT, FICHEEIRRWVIC S 0b b, FORIEE2FHRZ 5 BENFET
5, LML, ZOAA=ANIE L TUIHDICHRER RSN TEB LT, REALLTIER Y, K
FFECIE, MERICEREMN 2 bz 32 L2 <, WRRiE 5| &K 2 KA RYE
2,4,6-trinitorobennzenne sulfonic acid (TNBS)% fU T, TNBS # % & BUE B BERIEE T L~ 7 &
R L, HEVRRIEBORIEICR 3 5 = XMieHT (TG) == —1 IZ381F 5 Mitogen-activated
Protein Kinase D —2>T& % p38 DV V(L DKEIZALNIT L2 2 AN E LT,

(%%t L OB HE] C57/BL6 Mt~ w7 A(7 Hii5) 0 &5 (2 TNBS(10mg/ml), % 721% vehicle % 1 I
A L, SRR R IEECRIET T L~ 7 A 2 {ERL L 72 TNBS 4L{&E% 3 H H £ Y, #EKE(Isoflurane)
TCT, BT 7 —7 % A CEIICEERNG & 0 %, P63 5 B i (Head-withdrawal threshold:
HWT) Z#&EBIICHIE LT, &6, BN COFEIZHETERN L —Y—THo 74 eI —)L R
(FG) Z$&5 L, TNBS ALE 5 HZIZ2H B 12T 4% paraformaldehyde % A\ CHREVE [E €%,
TG ZHH L, 15 umOBFEY N 2 1ERL L7=, £ D%, FG I p38 itk LV ER{L p38 itk
EEH TG = 2 — 1 VDA & S Z AR A PRI AT L7,

[BRBIOBLR]TNBS LE% S HH XV 15 B H £ THE~OBGERKIZ KT 2 JhbE R T A
ECHELHME L 72, TNBS ALE 5 A 1%, p38 Bt E 48 TG = = — v U HUTZARITRE O b e o T2 A3,
U U b p38 BEMEEHE S TG = o —m UEIIAEICHEM L., LEDZ L6, H% TNBS ALE
THZ LI TERF TG =a—a 2B Tp38 Y VigfbkL, ZhbHD TG =a—n U iF
B TUET 2 2 LT K o THICEVR IR FIET D Al RetE A mie STz,

PS-6

PHEAEIRIZRERE U 7= IR 1o k3 B IETER satellite cell D&

kR MY, MR D, B R, EHeE—Y

DH AR AR B, D R 1 AR

[EW] AR DB IZIH W CHBEETR 2R 2 2 BB 0L L, BB L &b ICRHR Lz 5%
BINZ, DT DFABETR & BEHiE & ORIZM ONDORRERH D EE 2 b TWDA, FHEMITR
HTh D, T4, =XHEE (TG) WOIEHY satellite cell 73 FHEE i D FH & IFHIEIZB 535
Z DA S, FHBIEIRIC K o CHlEE 2 S D NEEE R ITEMEY satellite cell 23B85-3% AT
REMERBEZ BN TWD, £ IC, SHBEESRICHM LRIk 2 TG WIEMER satellite cell 0
BB 2 Fait Uiz, [JFIE1RRREE T2 C SD SRHEMET » b (TW) DOBABAEIFA 24 ¥ 1Z Complete Freund’s
adjuvant (CFA) % &5 L 7=, =8B 03#EE) (1Hz, 30 min/day) 47\, BEESAET LT v b
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AVERL U 7=, BHBIEN CFA #5:-4%, BABIENIS K OWAHHE 24 58~ JERINM I %3~ 2 1Bk B R il 2 1%
AENCHIE L7z, CFA 5% 3 AV —E27 7 7 0 —%& A\, FABIHEIF X W AH 24 35 o0 B i 2
REREEZHR L2, 72, SO0 U0 R L —P—Z2HHICER L, WHHRH TG =2 —1
»JAPH D satellite cell 7514 glial fibrillary acidic protein (GFAP) FHiZ 812 & L, satellite cell DiEMEAL
Z R L PRI MAT L7, S BIT, GFAP [LEHK TH 2 Fluorocitrate (FC) % 3 HI# TG P
5L, SRR K OWEHHFR 2E~ D FE I ot 3 2 1Kl S B B A 70 H IS E L7,

[FBRB X OBR] FARE CFA #5.1%, FABIRIIS J OWKHHFH 245~ 0 FE IR k3 2 1Bk S G B
EIFABEIME T L7z, CFA 5% 3 A A, THBIHIMH S OB I BB R ImR LN L5 L, BHRH
TG = = — 12 VAP satellite cell DIEHEALAFEO vz, £72, FC O TG NG IZ L > THEID
HERES ST B OAR T 23 S lc, L EORE RS, BB O RIEIC L - TH & B Z 7z satellite
cell DIEVEALDEFHES TG = = — v o OTEBIME A TUHE S, W QMR B S FIE L 7= "l hE
PEDSRIE S 4L72,

PS-7

Spatiotemporal profiles of nociceptive information processing in the cerebral cortex of a

model of inferior alveolar nerve injury

Hiroko Nakamura, Tetsuo Shirakawa, Noriaki Koshikawa, Masayuki Kobayashi

Department of Phamacology, Nihon University School of Dentistry

Nociception is finally processed in the cerebral cortex including the somatosensory (SS),
cingulate, and insular cortices (IC). The SS is topographically organized and plays a role in
discriminating the peripheral region that receives sensory stimuli. However, it is still an open
issue how the nociception of the molar tooth pulp is processed in the SS. This issue is critical to
understand the mechanism of tooth pain, because patients with tooth pain often claim that they
cannot identify the diseased tooth. To examine the precise regions responding to the electrical
stimulation of the maxillary and mandibular tooth pulp, we performed the optical imaging with a
voltage-sensitive dye. Electrical stimulation of the molar tooth pulp evoked neural excitation in

the rostroventral part of the SS adjacent to the tongue region, and the ventral part of the SS around
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the middle cerebral artery. The former and later SS regions are considered to be SI and SII/IC
respectively. The spatial pattern of excitation evoked by upper molar pulp stimulation was
changed in SII/IC of a model of inferior alveolar nerve (IAN) injury: the excitation area
corresponding to the upper molar pulp stimulation was expanded. This expansion of excitation in
the SII/IC was recovered within 30 days after [AN transection in an adult model. However, in a
neonatal model of IAN transection, the expansion of excitation evoked by upper molar pulp
stimulation did not recovered to the control level, suggesting that IAN transection in a young age

induces irreversible plastic changes in the SII/IC.

PS-8

EARREVERSREKIZ X 2 O L AIRRIZ 1T 5 EMMPRIN BEHE

FHIESC D, TRy FE >, KEHE"Y, ®TEE >

FRFTER S RSO GH HERL S B
PRI BRI AR A o S FE T A AR B A

[ BE9) 4R, EMRIEIERREK (acid electrolyzed functional water; FW) D EGER IS AIC BT 5% < DR
HENRINTWD, L, FW DAY TR L O OERET ICBET 2 MEIIR 6N TEY,
INOOITE G LBIRICHEZITO ECRERAIR 72> TWND, ZHVE TOMZEIZED
Forxld, BRI NT FW DFEST LA M A OMEN R 21T o7& 25,
EMMPRIN (extracellular matrix metalloproteinase inducer) 57 WAMET# % 78 L 7=, EMMPRIN (3AHfd
SIS RIS (matrix metalloprotease ; MMP) Z 3584 5N 1-& L THILN TV DY, € DOFEHE
DFEMITMA STV, 22T, AL FW XV #FE I 5 EMMPRIN OREREIZ DWW TR
AT HZEEEE LT,

[5E] & b OPeR R sk b (HSC3, Ca9-22) (2t LT, FW (pH 2.7, W&{bis T8 (r
1,100mV LL_E, EBEAERIRE 30 ppm, —JHE ) 22 NEh 30 BEEH S, 0%,
PBS C 3 [H[¥E# L, RPMI 1640 (Invitrogen) Z¥MIL, 1, 3,6, 12 RfilEE®E L=, £ D%, T
DR:HE FIE I L OIS ARIK 2 [E1UL L, ELISA 7512 X W EMMPRIN FEL&E 4 HIE L7, [AERIC FW
THRLER L7-flfd %2 RPMI 1640 ¥shnfk, 0.5,1,3,6 Kefilh5 L7z, T D%, RNA Z i L, cDNA %
{EHL#%(Z Real-Time PCR |Z & ¥ EMMPRIN s 1388 % ik L 7=,
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[RER] HSC3 B LW Ca9-22 OMAIICIH T FW {EME 1 Kif Ths3%& Bif o EMMPRIN
DWEDOAZRBMB RO, —T7, MIERRIZIB VT, FW /BB TIE EMMPRIN OA E
IR I3 A BTz, EMMPRIN Bis 1 OFBUA B RAHEIL R > To,

(B8] O EAMIICENT FW ICRVFEESND A ML V&Y A "I T L—I2LY
MEFERIIZHRMT L 72 & 2 A, EMMPRIN 2N REBMHTR I D Z L3 moTc, ABIZEDORIR, FW 138
o T HBUER 2 b3, §53% EiEH~0 EMMPRIN 3% A EICHEMR L, W, RN
EMMPRIN ®(IHEIZHD Lic, 202 &3, MIENIZER S L72 EMMPRIN 728 FW OfERIZ &
DRSNS I ENTZ -0 L EZ BIND, Fixld, IL-1a IZOW T H RO ERZITV, MaNICE
a7z IL-la 28 FW JIBIZIE U TSNS IS D Z L 2R L T\ D, S%iE, 29 L
SYUMERED A 7 = X 55 EMMPRIN, IL-1a DAY FZHREREIZOWTIBER L2 EB X TS,

PS-9

=aF N LD IL-8 DRBIIXT S LPS DEhE

KEEFRET D, W e, AFtse ), S, REER Y

VAR KSR AL o TR R 7 RS B R4 B, 2 R AR 2 R S IR,
DR AR W SR B AT SR e B SE SR B A T Y, D AR K ol B R,
D B AR B A A v S FE T AR AR B AR Y

[F &) WL, Bix RRBOTEEARERNTFO—D2Th D, =aF T Z a5y O Thie biFSE
ENTVDRESTHY, =aF VR THE SN BB T OMRAIMITIC X - T, DFER R
Pk (OSCC) IZF1F % interleukin-8 (IL-8) DFHEEAN 50> E 72 5 TN 5, 1 8 2 131 8 I L B D Sk YL &
DAELDRIEMEETHY, 77 LRBMEICH KT 2 Lipopolysaccharide (LPS) (3 IL-8 72 K DFEA %

FEL, RIEZHESE D, 22T, WEREE TR 2R LT 5729,08CC Z=aF
& LPS TIAIREIZHIK L IL-8 FEAREDOELIZ OWTIE L7, ZORER, TRICK L T=aF & LPS
OFLIE, =2 F BB IL-8 DX R 7 BEER L OG- REEN A EICHED Lz,

[EW] ==F & LPS OIHIKIZ LY IL-8 FEEADIH SN HBEGED A = XA DNTHRFT 5
ZEEEE LT,

(A8t L OVHHE] OSCC & LT Ca9-22 Mz Hv iz, IL-8 D% /37 8 & NS ACh FEAE
(X ELISA {EIC K 0 HIE L7z, MO P gingivalis B2k LPS Z M 7z,
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[RER] Ca9-22 @ LPS HUMBIC LV, == F B & el LT 2 50 ACh 2 L7z,
—J5,ACh |2 X 2 HMfig < IL-8 REEFHE R I N/en -7z,

[BR] whik LIS DM ACh ZAMEIZARK L 5 2 MM = U UAEER OAFTEN I B 2T 785 T
%, F7-,ACh IX LPS HKIZ L ViEMHEL SN D NF«xB 20 Limv 7 HURERET S Z & bilds
ENTND, BLEDZ EnbFx 1, LPS I X - T OSCC NT ACh 2GRS, Mt~k s
NeDbHlZ, =aF L nAChR #-> THAET 22 LICR Y, IL-8 FEANBATHL NI AT =4
AE Lz, ABFFEORER, LPS HIMARKZS ACh EAZFHE LI Z LIXZOFBEEEE "B T 5 H DT
Holr, AHEDIZA N =ALOAZERLTNEZ ZTND

PS-10

AR E Rk Iz B p=aF 1ck? IL-8 EEAFEAL=X )

A R, KRRV, dFbgen ), BHEe ), S — ), BB ERE Y

R R PR 7 O R4 B, 2 FACK 7 7 BB R 1 A
B W A U PRI S SRR R R, © B AR M P e
D B AKE B B U E A R

BRI T, Kk % AR RO BB fERIK T O —2ThDH, =aF L NIF A ad sy O ThbHFES LT
WHRTHY, =aF R CHEINLBE T OMRENMRITIZE > T, OFER V- R ia ik
(OSCC) ZF1F% interleukin-8 (IL-8) DFHENHLNE/RS> TS, L EDXH 72y i -3, 0SCC
IZBT=aF1ckd IL-8 FEAEFED VT FIVREREOfEIRE B LU,

Ca9-22 #Hfd#% nicotinic acetylcholine receptor (nAChR) H5HAYRHEH CTHD a-bungarotoxin L
NF-xB PHFHIKTHSH TPCK THIMLELL, =aF L THPALIZFEE, nAChR BLOY NF-«B 235
HIENHBIE ST, NF-kB fEA N EETe IL-8 #fs 70 5- JEFIFREAZHESE,
pGL4-basic vector ~~ subcloning L reporter plasmid T2 wt F5EL O NF-«xB A2 K ASETZ
IEHAR (AkB) Z1ERRLT=, vector ZhTU AT =7 ar LI-fillE =aF U FE FEITFEGFE FTE
NERERFIIZRIAL, VT =T — BT v AT R, wt Ty 7 =7 —BIHMHESHEINL 720
XL, AkB TIHEINERER SR 0Tz, L EDOZ NG, =aF 1285 NF-«B OIEM LY 1L-8
PEAERREICMRD THE THHZENHLI R oT2,

=aF LD NF«B IEVE ORI A RFTT 572, CaMK 1T HEEZHWTHRELIZLDA,
CaMK II PHFEFEZ IL-8 PEAZAEICMETLIIENHLNERoT, 2T, CaMK 1T ITIKIFELTZ
NF-«B p65 7 2=y sV B LA G572, Ca9-22 #iiz CaMK I FHLEIK CRILHEL, ==
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F o THIELIRER, CaMK [T BLEHEIZ L > T, NF-«B p65 #7 2=y bOU LA KIRIZIES
7

ARIFFOFERD S, =2F D nAChR ~DfEE A Ca’" OWAZFHEL, CaMK 1T D ME(ke
NF-«B p65 %7 2=y bDUbZFIEHIL, IL-8 DEAZFEL TWHIENHLNE T, =2
FURNKIZED IL-8 FEAGEY, WEFREZIILDELIH2 RRBOFRER>TNDHEE O,

PS-11

BRI U 72t EAR RS EOR R Ioxt 4% CXCR4 OB

RUGFH D, MRHRER D, shAGERS Y, JEOHEL D, EEEZ D, EEF Y, SmE—?

D H AR S o B2 8 TR, 2/ B A

[BE] @%, REMRETIREADSERT 20 L, §EHE CIREERET L TV BT 0
DOTRANRIE LRV, ZORKO—>2L LT, WEROHRTECTHD P gingivalis (Pg.) D
JRKT- & LTS TWAHHER A (Fimbriae) 2 50EMILICHELT 57 EDA VZHRIED—DThH
%5 CXCR4 [ZHRLTU T FE LTI ZEEETLEEXOND, £ TARIFIETIE, M
~DORADREIEB L) Pg OFFEICE2WEARET L~ A2 ERL, $ERIC X 2 &/
B R IZ %95 CXCR4 D& &/t Liz,

[#1%tE F¥E] CS7TBL/I6 ~ U7 A2 (Tw, &) © EFEE _HEEAHEZ 5-0 fARICTHEZ L Pg &K
(Pg.Bf), F7=1d E5AE —FEEMI B PIIZ Complete Freund’s adjuvant (CFA) % 7:4 L 7= (CFA &%),
PR T C AR — F s g ol PO LR IOR S & - %, KGRE SR BRI 2% A AOLCIRIE L 7o, & BT,
Pg. FEIZxE U BB HEEMIEE A CXCR4 FRIHUIARZ e 5 L (100 [g/day), BRI IC
b9 2 3l B B 0O 2541 & AT LTz,

(R Pg. BEC IV T R BASE AR ol P~ O BRI k3 2 e RS BB L C 2K IT R S
177273, CFA BEIZ R W TR BIME N A BTN T L7z, Pg BRIV T L3858 — H i
B~ CXCR4 HRIFUADERE B 512 L0, HERERCH B2 A IR T L7,

[#555] CXCR4 % Uiz 7 VSRR 0@ R O ZFRICE S LT\ D Z L AVRIE S
e,
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PS-12

Involvement of phosphorylated Extracellular Signal-regulated Kinase in ascending projection

of trigeminal subnucleus caudalis to thalamus and pons in rats

Hiroto Saitol’z), Ayano Katagiril), Nobuhito Gionhakuz), Koichi Iwata"

DDepartment of Physiology and ?Complete Denture Prosthodontics,
Nihon University School of Dentistry

There are nociceptive signal pathways from orofacial area to thalamus and pons. At thalamus, one
is Lateral spinothalamic tract project into ventral posteromedial thalamic nucleus (VPM) ascending
to somatosensory area, another is anterior spinothalamic tract project into central medial thalamic
nucleus (CM) ascending to limbic cortex. Limbic cortex also receive nociceptive signal from
orofacial area via parabrachial nucleus (PBN). However, anatomical characteristics in projection
neurons are still unknown. Thus we studied involvement of phosphorylated Extracellular
Signal-regulated Kinase (pERK), one of Mitogen-activated Protein Kinase, and Neurokinin 1
receptor (NK1) in projection neurons by using double-labeled method.

The retrograde tracer fluorogold (FG) injection was delivered into the right side VPM, CM and
PBN. Seven days later, capsaicin was injected into left (ipsilateral) upper lip intradermally.
NK1-immunoreactive (IR) neurons and C-fiber stimulation-evoked pERK-IR neurons were
observed at trigeminal interpolaris/caudalis (Vi/Vc¢) transition region and superficial laminae of
trigeminal subnucleus caudalis/upper cervical spinal cord (Vc/C1). FG-labeled neurons to VPM or
CM were observed at the other side of FG injection, especially at Vi/Vc. On the other hand
FG-labeled neurons to PBN were observed bilaterally. Most of pERK-IR projection neurons had
NKI expression. Percentage of pERK- and NK1-IR neurons (FG+pERK+NK1/FG) were observed
at middle V¢ in projection neurons to VPM and at middle Vc and C1 in projection neurons to PBN,
however there is no significant differences in projection neurons to CM. There were 8.6% of
pERK- and NK1-IR VPN projection neurons, 5.3% of pERK- and NK1-IR CM projection neurons
and 15.3% of pERK- and NK1-IR PBN projection neurons at middle Vc. These data revealed that

the majority of C-fiber stimulation-evoked MAPK signal ascend via interneurons.
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PS-13
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