EXAHER TLRE T F IV EEABET B
B 25 B A T SN A TR SE A O thE 1 I

B ARZER G o AT SE R E

KR #K

(FE & /IREINBAR, & HE 2R, HKREEZ)



BR

BE p.3-4
T p.5-6
FBLEB L O p.7-12
FGRR p.13-15
B p.16-19
TR p.20
B p.21

5| A STk p.22-23
EEHRC
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BE

AMFFRIT R BEIA LR U 72 O BT PR R IR RIE IS LT, =X (TG) Mgl
BT D TLR4 ¥ 7 TN RED WD DA D= ALTHEHETL20EZHLNNCTHZ &% H
e Lz,

BB RIED B & Z SNEEREFRDEIEEN D Z L IC K » THRIFERBENFEI N
DN, ZOMRERA T = XL EATEVFR), SRR TR, o AERTRER L OERAE Y
HFiEZ IV CHEMT L 7=, Sprague-Dawley (SD) RIKEMEZ > K % pentobarbital Na (50
mg/kg, i.p.) THEEE L, 200 FEEO % — 8 (M1) H861Z complete Freund’s adjuvant (CFA)
G L, WERET VT v M EERLCHFRICHAV 2, thBIR % RIE L2t & RO
~ED D WD ITBEAITE 2 G- 2 CEAER G | 2 IA D SO BIE (HWT) ZHlE L7z, £ OfEHR, CFA
B F75 Sham 3 L8 Vehicle BHICHEE LT 1 HED 9 A H X THEZR HWT OIK F %
R LT, WICWATHE F L—F—Th b 7rAna—L N (FG) 2#5L7=7 v FTiE, TG
MIZEBWT FG TT UL SN S EERD bz, FG THE# S toll-like receptor
4 (TLR4) Btk TG #faix, CFA #£J7C Sham #EL 0 b HFEICEZ s hiz, TG
T® heat shock protein 70 (Hsp70) F5PERMAEIL, CFA #£DJ5A% Sham #£3 & Y Vehicle
L L TARICE RO b, FG &I13Re 2 7 ML —%—TH 2 Dil 2 M1
BEICHE- L, TFITITXFG 25 L7127 v MR, WO b L—3—CiE#k S v/ TG

T, BARRAIIE T 9.2% Th o7, 72, HIKREG L72 FG & #ffilZ 5 L7z Alexa-labeled
Hsp70 O G IZ LTI~ Eiviz TG MifdlE, SR+ 15.4% Th o7z, I HIC
Naive 7 v kO ##ic Hsp70 & %\ i lipopolysaccharide (LPS) ##¢5-L 3 Hi%i L7-
7w MZBWTE OB X OB 92 HWT OBIEZHIE LoRi R, HWT 1
Hsp70 B XN LPS #EHLH DT » b Saline FRIZHE L THEID/N S REZ R LT,
TG WIZ TLR4 O#5H 3 T 5 LPS-RS % 3 H fldfe# 5 L7245 L, LPS-RS ## Tl Saline

FEIZ ELl U CHds X OB 32 HWT DR F 23 ZICHf] S vz, BB AR



RIZEY, FE2XELT 5 TG Mg OREMHMICE X, Sham FEZHE LT CFA IR
TAHBREENRD STz, #Eils L OTG @ Hsp70 mRNA EHE2#5 L= L 25, CFA
L Sham FEM TIXZ ORI EIZAEZEITRO bR o T,
51T, AHFZETIEE ORREARRICE 1T 5 transient receptor potential V1 (TRPV1) %
HOBMARERREORIECR 5T 208 2 »EMAT 5720, FICFG 2#5 L, TGH
Nz 3ir 5 TRPV1 3B A ik T 7 LEEER KO Sham BHC W CHREFMRRL AR
L7z, ZORER, HA2ET /MO TG Mz C, Sham #EL Y & iR ET LR
BWTHEIZZ < © TRPVI MR Z R0 -, ZORNS, WEICRIENEIRT S &,
F& XA 5 TG HlalZi VT TRPVL OEATTHET D Z ERH LN/ > T2,
AFFERE RS LU TR LTz A D = X LR S LD,
1. EEICRIED G| S Z S D & RIEWBEN T Hsp70 DREAENTTHET D,
2. BB CREA Sv7z HepT0 1R RIE i #l 2 3Cid 92 TG Mg ~fil Rl S5,
3. Wt X472 Hsp70 13X 512 TG HifEs HAlasM i & b,
4. TGRS S 4072 HspT0 13 7E 2 3Bl 95 TG AIIRIZHEL L 72 TLR4 K567 2.
5. Hsp70 722 TLR4 IZF5ET5 Z L2k » T, TG Mz Bit 5 TRPV1 DAL TLitEd
e
PLENS, TG Mkt 5 Hsp70-TLR4 o 7 F/VinEElL, iR ICHEIN L7 E DR

PER B BORIE I L CHERRR Z2H - TS LRI D,



fEE
MBS R 35| % 0 2 S & BT O < DS R O ME T 3T B B
BAET 5 Z LA ST AL, CHETOIET, =RRORER NV ko
SAEICINT SR, NS ESROBILOH 2 5T, MBS 2 IXET O k5
Ik RBEEIC LB RIET LB SN TVBIEL € R OBBIKTIE, < 0BE,
e R 4B X R T S B (8185, WSS K> CRIIBERAIES N B L, LIZLIX
NFEPICBFTPE O R B H ST SN 5 2 L S SN T A1, NIESE ORI RH R

L, 2 D WITERRIRE O X O RERIRINCEREZ 2 M8 A2 5 S Z3RR & 22 556

i
En

WL, =D X 9 ZRRIEZ R T 7 DI TR IS AL IR L 7= ST S D S R
FFafRT 2MENH D, ZD A= XALFTH LTI,

KM DRSS 5 VITRIE, EMIC LD EMYE X Ok x R (LHEED -, —K
RO ORBEZ R OIEEMEZ TTET 25, RIEHHRRIZIS T 2 1580 H 3873 K K5 H
Frfii g2 &, KB L OHIRMRIIEIE S, MRICEREERAIET S Z ERMmbh
Twalel, Bz, BEBEEICRIENIS Z 5 &, A4 LT 5/ o = X wikEi (TG)
HMilEA 5 substance P X° calcitonin AR F-BET'F A S 7, 2406 OFEA~TF
R 75 B B2 2 SR % Bz L 7= TG Milin o BUEEME A 5k 5 L [Tl s T v, TG T
FVF D AN R A 2 B B FRE 2\ SR T BRI 2 SRS D TG AR DTS B Uil
L CEEREE ZH > T D AREMEZ R LTV D,

Toll-like receptor (TLR) i, &% ¢ pathogen-associated molecular pattern (PAMP)
WU Ty P TN GiEE A — N SEDERNNO N Z — B Am R e LTE<iEn, #
RRAGESOMM 2 b L A2 R B4 % danger-associated molecular pattern (DAMP) %%
RMEY T K& L CRRET DHRED AT 58], ZhE CTOHZET, Itk iRk E (DRG)
2 TG NO— YR FAET 5 TLR 25, MR BEMEERICE G+ 5 2 &

WEND AL, RS —UOROIEFREAIND TRILT 5 TLR4 38 LUV TLR7 (%, #H#k{EGFOMlE 2



b L ABZICHEE X7z PAMP 8 X0 DAMP %38 L[9], AR 5 RIEH D18
PIRAIEICB B LT D EB 2 b Tn5[10],

Heat shock protein (Hsp70) (%, TLR OFRFRALANREMEY T Re LTHLN, 2
oDl 7 & DR T B FELDTRD B, FHRRE B SE I B U 7o BRA R R E 1B
592 L 3N TW5I11-18l, £72 Hsp70 1%, HOIMELHBERIZ LY, ENICIHELT D
ZebEwssnTnwali4l,

TNHDZ &G, Hsp70 (3R % D FEEIRE I K OV e i sk oo S 58 4 0 D
FIEICEA G- L CW D AREMEN H D LB 2 Hivd, —7F, trasient receptor potential V1

(TRPV1) i capsicin |2 X 2 {LFHESC 42°CLL EORFHANGIC T2 EE R A 4 F v
FATHY, CRRHEOEIR 2RO X 5 2/ MEDH 5 WL P RO EZ RIBRTEARIC L FEL
Tnb b Tna1s], £72, TG N TLR4 28 TRPV1 OBAEIZEE LT\ 5 Z &M
WESNTHY, TLR4 & TRPVL ZEELREEEMZ AT 5L B2 LA THH[16], 72
bbb, HEORIERIC TG HIlE THRK S 72 TLR4 1 TRPV1 OARICE G- L, Hhifikgic
FERET 5 N B REk o0 ST B YRR I B 5 L T D ATREME DN B 2 B AL D,

Z 2T, AWFFETIE, TG MlEICE T 5 Hsp70-TLR4 ¥ 7 F Mz v Lz TG Hl
OFSREHERIN, W72 D A 7 = XL CHEEIRIE IR U7z &9 B A FAE T 2 & A+

LT ExHEME LT,



HHEEELUVFE
1. EEREY
ARBFZEIE, AARKF W FEMERE B S ORE L, F -8 o i X E A NE
ATl L OEBEIRFED A BT A A0t -> TiT- 72171,
FEHRIZIX, 1A 250 g 725 350 g D SD RHEMET ~ &2z, i 12 Kl O B

A7 NVORET, fEEE (23°C) TEMB IOKGERZHIIRT 2 Z LR<FHF LI,

2. HHE~D CFA G

7w h%& 2% isoflurane (Mylan) Tl %, pentobarbital Na (50 mg/kg) % fEhE
Wik G LRI 21T o 72, 2D%, T hM&ER~ Y b (37°C) [ZHREMMEMIIZIRFF L,
7y MO ETHEBEEICHA L, EKTTHBORILS v T AT =34 =%
THHDO R PV WS TTHEAME 1 Hg (M1) 2@#iS e, 7 F_—3—RA
v hodehn (A 0.15 mm, £ 1.5 mm) % complete Freund’s adjuvant (CFA,
Sigma-Aldrich) & %5\ & control & L TR (Vehicle) (Z{R{E L, #&%6 L7 M1 |2 CFA
& 5T Vehicle 85 L7z, £0%, @iRiEwERHE A N (Fuji 1) ICTE#ELE,

¥, BHFEETUHIL, EAL MEMH L7 b D% Sham & L7z,

3. #HH5VERRFHEYFRSNSIERRS| 2AHRHERE (HNT) DORZE

Wi CFA 285 LT3 Hf., 7 v h%& 2% isoflurane THMELL, Mifiigk%d 5l &Lz
L7t & Rl o Eif (5O %07 3 mm) ITHM D 2 VIV E 5 %2, HWT %
HIE L7z, HWT % EFEICHIE T 272 DICmF AV a—T 4 VT SN AT VLV ARATF—)L
BOWKpEERR (FEMRMHEEE © 5-6 mm) ZBABCIRAR IS L CERBCREE) (EMG) iz

T, EMG O 7R EZ 7 L7z,



THAE 7T AF v 7RI TR NICH A%, S E >y b (4 mm? square;
Panlab sl.) ZHWC, WHRETOZ v & (B#En="T7) OFLGITHEHRE (0-130 g, 10
glsec, cut off : 130 g) &M Z 7=, BRI 10 g/ls ORIFGEE T, 0g 2> HLBEE TFH
WS CHFINIC G2 7o, F7, BUlill7 v —7 (9 mm2square; Intercross) % HVT, 7 v
b (BHEn=7) OFLHICEAIHZ 5 272 (35-60°C, 1°C/sec, cut off : 60°C) , £ D%,
OB 2 WIZEVIC L 5 EMG IEB 255592 HWT &% Uiz, #isds L OBl
X, EnEh 5 ST 3 TV, ZOWHEEZ HWT & L TR L7z, &b 5
WIEBVRIIZ 6T 2 HWT 2 ET 256, £ T HBLERTNC HWT ON—2J A 2 H

L, WBiE% 1, 3, 5, 7, 9, 11, 14, 21 BL 28 HD HWT A #£ HAIZHIE LT,

4. J)AaIT—)LF (FG) FL—Y—ZRAL = 16 MESS & U TLR4 O REBRBILE
BORRHT

A FRAH K TR L 72 10%FG (Wako) 5.0 pl #1EH$E (30 G) Z MW\ T, 2% isoflurane
THE: L7 7 > FOFILZBITEA L, FGHFE5% 4 HEIZT v b % 2% isoflurane Ti&
R, & 512 pentobarbital Na (50 mg/kg, i.p.) TiEMELLE, M1 #HHE~ CFA 5%
Vehicle ##5- L 7=, CFA & %5 % Vehicle ¢ 5- 3 H#IZT v b % 0.9%AEB AR TR
il L, %> 0.01 M phosphate buffered saline (PBS) 12 T 7 L 7= 4% paraformaldehyde

(PFA) WiRE MW TCHEREEZ1T>72 (£#n=>5) . Sham, Vehicle & %\ % CFA IZ
£ 2 EBERIER O TG BRI ICHE L, 4%PFA I TREEZITo 72 EAZ, 512 20%
A7 \a— A2E B ERIE L 721212 Tissue Tek (Sakura Finetek) CaMR& M HERIF 21T\,
-20°C THASEEARZER L7z, TG UIAHEAIL, JREEIZ T 10 pm OJE S CTER L7, 8
T LIS 19/ EEY, MAS-GP vA 272 A7 A R7 7 A (Matsunami) (ZHED 15T

FIR T Bz S E721%, TLR4 OREMEMIC PRI 217 > 72,



Rabbit anti-TLR4 polyclonal antibody (abcam) % 0.3% Triton X 100 / 4% NGS-PBS
(21:800 DIRETHINLIZbDOZ —KFifk e L, YIAEAZ 4CI2T 3 A »Fa—
k L7z, 0.01 M PBS T4, Alexa Fluor 488 goat anti-rabbit IgG (1 : 200 in 0.01 M
PBS; Invitrogen) (2R T 2 K] > F =X— K L7z, 0.01 M PBS TPE/4%, mounting
medium (Thermo Fisher Scientific) TH AL, BZ-9000 system (Keyence) (Z CHEHT
ZATo72, %7 v bd TG 28T V3 kD TLR4 BitE (TLR4-IR) a4k %
SensiveMeasure (Mitani) # W CEHII L7z (%8 n=5) ., 2 FG BEMlao 5 5, TLR4
BELOFGBEAROREZTH L, MBS 21T, £72, 1RHUEZHER L Than

negative control OIEAR CIIYL TR SN0 o T2,

5. Hsp70 D SeEMEBILFRRT

—kHiR & LT anti-Hsp70 polyclonal antibody (1 : 200 ; abcam) % V>, HifEZ%(C
B %5 TG WTO Hsp70 DFBL%Z TLR4 O MRk ERIMENT & R D J7 ik TR L7z,
%7 v O TGIZEWT V3 iSO Hsp70 Bt (Hsp70-IR) Mozl 21T > 72 (8557

n=>5) ., & TG M D 5> Ho Hsp70-IR Mtk 0B & 2R L, i 21772,

6. #AAEZ R Hspl0 O FAZH

Hsp70 O eA%%(ki% Alexa Fluor 594 microscale protein labeling kit (Molecular
Probes) #MHWTiT7->7-, Hsp70 50 pg ZHKEEFT MU U A 5ul LIRAL, +o&E%Z
v MEEEE, X512 Alexa Fluor 594 & 2.6 nl SIRA L, =RIETI150E#EL Tiro7-,
Z Ok, wLITHEL TRA AR D RIS & B2 L CIRIR & [N, REFHIR L O

SIEL, -80°CIZHmmiRTFE L,

7. BESLUEA~ADFG, Dil HKXU Alexa-labeled Hsp70 DL



7 v k% pentobarbital Na (50 mg/kg, i.p.) TEHEMEMZ, &~0D FG, I OHE~D
Dil (Invitrogen) & % MIEOEIE L7 Hsp70 OG5 %1T-o7-, AF AN /KICEME L7
10% FG 5.0 pl Z [FHAIE LIS G- L% 4 B HIZ, 100%=% /) —/VIZCHfE L7 DIl &
HUNTH RS L 72 Hsp70 22—/ =R A v M T ML &G Lz, 0%, 3 HAIZ,
Z v MR T I CRIREER, TG 26 L CTEEICEWT A EAZER L7-, TG IZ
155 FG, Dil 3 X O U 72 Hsp70 A iia o R 8L 4 3 L BEMET I CRfbTi%, Hg

FEH LT,

8. M ~AM Hsp70 HBLIELPS 5

Z v b % pentobarbital Na (50 mg/kg, i.p.) TEEREL%, M1 2 CFA QLE & [AHED /7 ik
\2C, Hsp70 & 5\ ME TLRA DD Y > R T LPS &84 L1, #5543 HIZ, Hek
¥ L OBEIKIC T 5 HWT ZME L=, £7-, Vehice & L CABAEAKE AV-RE%

control # & L, [EkDFETHWT Z2HIE LTz,

9. GADTIRA 7FrAd=RX &5
7 v k% pentobarbital Na (50 mg/ Kg, i.p.) 2 THhE%, TG ® VI/N2 BL V3 Lo
BHEERC/R (B 1mm) 415 L7, Zof%, Katagirietal. O 5E8IIHE~> TH A

RH=a—LABEEFRE NS 9 mm FHICHAL, =2—L 05N TG OXHEIZT

L, BRHL U UCTHEE L, £D%, M1IZ CFA #8451, Vehicle (AEHERHAK : 0.5
n) HHWETLR4 7 % I=A hTh 2 LPS-RS (0.1 mM 0.5 pl/day; Invivo Gen)
EHA R =a—1 X0 3 AR L%, HWT ORIl Z1T-72 (£#En=5) .,
LPS-RS & %5\ i3 Vehicle #& 5D B2 R T 5720, MR ZFIE L T2V Naive T

HFEERO FINE TR ZIT 72 (FiFn=5)



1 0. TG #HRah o D E—hiEFEIFDER

M1 ~ CFA #5.4 %\ i Sham 4L{&#% 3 A H - pentobarbital Na (50 mg/kg, i.p.) 1
TR, isoflurane (& X W AWREEIS X O O EIRNIZ G- 21T 5 72, [EN == — 1L
AR L, REREIRICIIFIRY 7 — 7 V& A LTz, TG Lok a2 RE L&, TG
RELZHBHSE, = A va—7 ¢ o7 I l-Ema TG I AL, H—Hna 5 ) 438
H L7, fegkhix, 7 v MIiptfEAl TodH 5 pancuronium bromide (0.6 mg/kg/h, i.v.
Schering-Plough) %##45 L% IEEhb L7=, F72, MR CORE% 3.56~4.5%\2, F7=
KR ZIREAM (Nihon koden) (ZT 37T°CIZIRFF LTz, HIE LTHR ¥ ANLT TUNTL DT
TIURIHB L7 U v AN XD ER AT o 72, MRRSMiEE A Lcig, 77, ©
vy bOREERAWEERE S 5 VISR ) v (50 g) WY TFREE 5
MBI Z Tz, Feia o B R ECEIL T T o £ 723 ERIBRAT 1 o Heiek L7,
1 1. Real-Time PCR

AEHX, HBiE TG 7 H8E L7z, 4 RNA X, RNeasy mini kit (QIAGEN) % T
L7z, 2RNA D9 H 1 pug iz oW\ T, BIEICHEV Superscript 1T Wi EfEE  (Life
Technologies) % H\ T 1 84 cDNA k& 17 - 72[19], = D%, SYBR green (TaKaRa)
# X 0 LightCycler ® Nano (Roche) # i\ \C Hsp70 (Gen Bank Acc. NM031971.2) %3
L U'GAPDH (Gen Bank Acc. NM017008.4) O VU 7 /L% A L PCRIEZEAT1Z, 7ab, 7

FA~<~—& LT, TaKaRa 4 A /-,

1 2. TRPV1 RO R E AL a0z
Z v b % pentobarbital Na (50 mg/kg, i.p.) (ZTHEEL, FIZFG Z&5 L 3 HRlZ@E

WZHE> T L TG Z# B0 H LY 2 ERL L7=, — kPR L& LT anti-gunia pig (1: 1000 ;

10



abcam) ZHV, WEERIBIER D TG NTOHD TRPV1 O3 Hl% Hsp70 &[RRI AR
FHNCHET LTz, &7 v O TG 2BV T V3 i@k TRPV1 Bt (TRPV1-IR) fifu%ko
HMEITo72 (BEEn=5) , & TG BEMiaEio 5 H o TLR4 3 X W TRPV1-IR #ia%k o

flezfH L, T EhORBERERIC THEBME 21T -7,

1 3. HIEMNSH
T—21%, FHHE £ SEM & LR L7, #EHFERIHTIE Student's ttest £7213—dH D
UNE T ICERE TR 2 VY, S EEKE 21T Bonferroni & HWTAH BEAKUE 5% D

G CHERT IS BT 1T > T2

11



iR

1. EOBEE X USRIEIZT 5 HNT

B I A &[RRI D T3 i ~ O F AR s L OB %35 HWT 1%, Sham #HB LW
Vehicle #f & it LT CFA#EICHBWT 1 HHE22H 9 H H CHERIKT 27 L 7c (B -
p<0.001, 2Vl : p<0.001, ##En="7) (Fig. 1A : BRI , B : 2D . Vehicle
BECBWTH, 1205 9 B H T Sham #HC G U TR R4 2 A B 22 BIE O K 23
BHO LT (p<0.001) . BUlICx L TIiE, 8 HH & 7 B BHIZ Sham BEIC K L T Vehicle

FEOHD, HEIKROWEBMEZ R L (p<0.001) .

2. TGHARAIZF1+5 TLRA RI|R

M1 ~® CFA ALE#IC, & & KL L T\ % TG i < TLR4-IR i O 5 HEDO LA L &/
#I 5720, FG #EHIZ, CFA % M1 25 LT TG MinOMRIEE1T 72, M1 ~ CFA 4L
B LTI, %<0 TG M2 TLR4A IR 2R LT\ e, £D 9 BN D00 b DEE
~Peh LTz FG IR S v Tz (Fig. 2A) o ABFFECIE V3 SEIkICE R L, FG ITE# X
N7 TLR4-IR @ TG Mtz % L7- (Fig. 2B &KHI) , FG 12k S, 7> TLR4-IR
%R L7z TG #il%kl®, Sham B3 L O Vehicle &t LT CFA BEICBWTHEICH W

fEAFRO b (BREn=5, Fig. 2C) .

3. M sEfEED Hsp70 K

Hsp70-IR #AEi%, Sham #£E L Vehicle BHZB W TOEDORINED 5 b — T,
CFARETIIABEICL I L T\ (Fig. 3A, BB X WC) . £7-, Hsp70-IR Mk,
Sham #£3 L U Vehicle #HIZE# LT CFAFRIZCBWTHEIC KR E REDNRD bivie (B

n=5, Fig.3D) .

12



4, HEEH LUEBEADEFG Dil KU Alexa-labeled Hsp70 EDTHE

FBLOMLICENENFG BELODIL 25 L, &bV T ML & XE T % TG Ml
ZEE U7- (Fig. 3E,F,G BX O H) , TO#EE, TGHAED 9.2% m=5) I%, HRBLV
M1 Z "HIFRLTWD Z ERHLMNIR -7 (Fig. 3H) .

EHITE 51T, FIZFG %, M11Z Alexa-labeled Hsp70 #F N EN#E LS LT v MIH
WT, TGN TOD FG & %\ % Alexa-labeled Hsp70 TF~UL&hi- TG Mgz @g L, @
oz GH L7z (Fig. 3L J, K B3 X0 L), FG Btk TG #ifod 15.4% (n=5) T, Alexa-labeled
Hsp70 N7~ rEn Tz (Fig. 3L) . ZO#EFEN 5, Alexa-labeled Hsp70 1% M1 725
TG MR~ SR S 72 RSN B S, &2 3L L Cvvd TG MRIZ IRV A £

TZHREMENE 2 BT,

5. HNT IZ&115 TG ~D Hsp70 & & U LPS FHEDZIE

Naive 7 v MMZEBWT, M1 ~® Alexa-labeled Hsp70 #LiE# 3 H T, H~DOHE L
B 5 HWT 1, Vehicle # & it L CHEIIK T L7 (p<0.01, %8 n=5, Fig.
4A BX W B) . £/, M1 ~0 LPS L% 3 HC, EHOME L ORI 2 HWT
IZ, Vehicle BEIZH# L TR EBEO T NAEITIE T L. (p<0.01, £#FEn=5, Fig.4C &

O D) .

6. HNT (29 % TG A~ LPS-RS #5351 E
M1 (2 CFA ##5 L7-FEicB W T, TG ~LPS-RS %# 3 H##H&K 5 (0.5 ul/ day) 7
% & control B & el U C, FHOMI L ORI x9 2 HWT K 23 A EICHfl Sz

(p<0.001, £#n=5, Fig. 4dE BXOF) .

6. TG IR DMEEE

13



M1 6 #EIZ SRNE 2 FIE SE T2, FE2 S LTV 5 TG Ml O 2 Bl5 4 2720,
&2 R LTV D i iaiE B 2 CFA #f36 X O Sham BEIZ F8\  CHlEARUE B A I IR
Lz, HEEL TV HIREFZAEN TG Mld4e 26 EOTEEZ OW T 21T > 7o, £ DRk
X, TG MIIIREMEDOZ T 24T 5/ (Sham :n=9, CFA : n=10) &EHOZHE
B2 A4 5 (Sham :n=9, CFA :n=8) Iz, CFABORMEMT K OVEE
(B E 2 AT DRSS T D BEBEICEITRD bk o7z (Fig. 5BA BLD
B) . —J7, RAEVEICZAER 249 2 #R6MIL T3 Sham B Ll LT CFA BEDR FHRIH

WA 2 InEDOTLEZFE O (Fig. 5C 3L D)

7. Hsp70 mRNA %38
RT-PCR % FH\ T, M1 |Z CFA ¥ 5% ® M1 thiid L OVEME TG 12815 % Hsp70 mRNA
DB ERZE LT (Fig. 6) . CFA #£& Sham AL T M1 thghss X ORI TG (28

i} %5 Hsp70 mRNA OFE R ZEGITERD S do 7=,

8. EREANZERMH=X#HZEMMICH1TS TRPVI &K T TLRS B

M1 2 CFA ¥ 5-4%, S OIMUE~D FG {EAIC XLV ik S iz TG #iiic v\ T TRPVI
B LU TLR4 FEBUZOW TR 21T o 7R, CFA BECH VT, FG TS e TG
faz i 5 &, CFA B 573 Sham HEXV AL O TG Mg TRPV1 B IO

TRPV1 + TLR4 Bt % = L7= (Fig. 7) .

14



EE

ABFTECTIXEBER A FAE L7, H4 T 5 TG Mg T TLR4 BENTLEL, 51
& 3T 5 TG MO B M2 F5E X T TRPV1 OA R A, i RA9IZFH O Z ik
VET R NIIET D 2 EAURE NI, BRI X5 T O BT IE e B O JE B & R
T 2572, HWT OflliEs L OVTG MifeicisiF 5 Hsp70, TLR4 3 & O TRPV1 R 8% fufs
MR R ARNT LTz, CFA $5.1%%, ORI X OBWRKIZ 2 HWT OREAHE
WKL, TG IZ8I1F5 TLR4 B O Hsp70 OFREAEML TWD Z ERRBD LN, &S

HIZ, HEXFE LTS TG IR HREZAMEO BEMHEAFE SN TWD Z &V
WENT, £77, Alexa-labeled Hsp70 78 M1 725 T ~HIERERE S L, DETIES D
25 M1 BEOEZIBLTWD TG MIRICHIL L2 Z LR SN, 52, M1 ~D
Hsp70 3 L O'LPS #5412k v, HWT 24X F L, TG ~® LPS-RS #5121k Y HWT D/

Tl E T,

1. TG#ARI~D TLR4 F37

ZNETOMIRET, FREOBARMIRE NN CRELT S TLR I3, Ao BEVEZ B 5
LTHY, MHEBEGORIE T CTHEELIZNETF Y T FICRIET 2 EmESh T 516,
20, 211, TLR 2359 % ¥ 7 AR IT R EERRIEOFHR & 720, TLR4 v 7R
FIRET D2 LICXY, WEREAIE SN Z EnbrroTnsl10, 211, —HT, FE
~O CFA #5112 X0 TG Mlak oM EA/EM 27 LT EEZ L L T 5 TG o o B P
DIETR L7= & O S & U [22-24], TG PN O MR IR REE B 23 LT E DR B2 5 D FEIE I kF
L CHEBEREE Z RICT RN E 2 b D, AT, WEERFIERICE ~DORMS
K ORI 2R EZ AR NA BT L, Vehicle ff & il L TEHEZ R L T D
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Fig. 1

Tongue mechanical/thermal hypersensitivity following CFA
application to the tooth pulp in lightly anesthetized rats
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A : Head-withdrawal threshold (HWT) to mechanical stimulation of
the tongue.

B : HWT to heat stimulation of the tongue.

Aa and Bb : EMG recordings from trapezius muscles during mechanical or
heat stimulation of the tongue.

#it . P < 0.001 (Sham vs. Vehicle), +++; P < 0.001 (Sham vs. CFA),
*** . P < 0.001 {(CFA vs. Vehicle)
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Fig. 2

TLR4 expression in TG neurons innervating tongue on day
3 after CFA injection into tooth pulp
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A : TLR4-IR cells and FG labeled cells in the TG in Sham, Vehicle-applied,
or CFA-applied rats, respectively, and merged indicates TLR4-IR cells
were merged with FG-labeled cells. FG was injected into the tongue.

B : Low magnification photomicrographs of the TG.

C : The mean number of TLR4-IR cells labeled with FG in Sham, Vehicle
applied, or CFA-applied rats.

*: P <0.05 (Sham, Vehicle vs. CFA)
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Fig. 3

Hsp70 expression in the TG neurons in Sham, Vehicle-
applied, or CFA-applied rats, and FG-, Dil-, or Hsp70-
labeled cells in the TG
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A, B, C : Hsp70-IR cells in the TG in Sham (A), Vehicle-applied (B), or CFA-
applied rats (C).
D : The mean number of Hsp70-IR cells in the TG in Sham, Vehicle-
applied
or CFA-applied rats.
E, F, G ;. FG- (E) and Dil-labeled cells (F) or Alexa-labeled FG-labeled cells
merged with Dil-labeled cells {G) in the TG.

H : The pie graph indicates the percentage of Dil, FG, or merged cells in
the TG.

I, J, K: FG-(l) and Alexa-labeled Hsp70-labeled cells {J) or FG-labeled cells
merged with Hsp70-labeled cells {(K) in the TG.

L : The pie graph indicates the percentage of FG-, Alexa-labeled Hsp70, or
merged cells in the TG. Note that intra-pulpal Hsp70 was axonally
transported to TG on day 3 after Alexa-labeled Hsp70 injection into the
tooth pulp.

*: P < 0.05 {Vehicle vs. CFA), ™. P < 0.001 {Sham vs. Vehicle, CFA).
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Fig. 4

HWT to mechanical or heat stimulation of the tongue in pulpal
Hsp70-, LPS-applied rats, or Sham rats, and the effect of LPS

blocker LPS-RS on HWT
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A, B: HWT to mechanical (A) and heat stimulation {B) of the tonguein
pulpal Hsp70-applied rats or Sham rats.

C, D: HWT to mechanical (C) and heat stimulation (D) of the tongue in
pulpal LPS-applied rats or Sham rats.

E, F: Change in HWT to mechanical (E) and heat stimulation {F) of the

tongue following TG injection of LPS-RS or Vehicle in pulpal CFA-
applied rats.
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Fig. 5

Spontaneous activities and brush or 50 g noxious mechanical
responses of TG nociceptive neurons in M1 TP CFA-applied rats
or Sham rats
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A, B : Spontaneous activity of superficial RF neurons {A) and deep RF
neurons {B).

C, D : Mechanical evoked responses of superficial RF neurons (C) and
deep RF neurons (D).

Sham : M1 TP Sham-treated rats, inset diagram in C indicate typical unit
activities of TG neurons.

CFA : M1 TP CFA-applied rats. *: P < 0.05
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Fig. 6

Relative change in Hsp70 mRNA levels in the M1TP or TG following
CFA application to the M1 TP or Sham treatment of the M1 TP
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A : Hsp 70 mRNA levels of M1 TP

B : Hsp 70 mRNA levels of the TG.
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Fig. 7

TRPV1 expression in TG cells innervating the tongue
following M1 TP inflammation
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A : Photomicrographs of TLR4-IR and TRPV1-IR cells labeled with
FG injected into the tongue in M1 TP-inflamed rats.

B, C, D : Relative number of TLR4+FG / FG labeled cells (B},
TRPV1+FG !/ FG labeled cells {(C) and TLR4+TRPV1+FG [ FG
labeled cells (D).

. P<0.001,*: P<0.05
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Fig. 8
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Schematicillustration of the present results
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