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1. 8

FEEREIWIZIE 78RO Lewis B » b 31 L% W,
IS B MAE L (ZIEB T AR 15 DT & BIETREE 16 DLIZ4R
Do, MEAEORS v MBI A2 HETT Va
Ny MR (Adjuvant arthritis 5 BAF, AA) 2 &
I/, LT, FEHEE, BHEHOT v MIE
NENEMELICD) BEHETLE (Cont# | n=5,
AATE n=6), 2) BERUBETAWTLH (Heat B :
n=>5 AA+Heat# : n=75), 3) KiEHH+*&HT 2
B (ColdBE: n=15 AA+Cold® : n=5) IZ4RY 5T
72

Lk, SROEBIT TR KFEEEIH RS FE
Biik Ty, RIFKFNED 28 EBOIRENIED
wTERLZ,

2. T¥anNy AR RO

AR B CH 5 AARE, AA+Heat#, AA+Cold B
DEF v M, XY PNV EF—F b)Y L OfEE
ML 40mg/Kg) 12k > THEL7-#%, BXFTH
r7uAq v g7 Y air b (Freund's Complete
Adjuvant ; Wakotl) 3ml % WERENOE S Il HH
LTH#HE5 L, 7Vany MR FERSE:, 2B,
FATHETY 0% IR AR RERLBHE MRS L
T2, SikHROFETHEBICE - KB T £
ThH, FHENOES &Lz, /2, 5HRUOE
FlZL27 Y2y MNEHERBEDRERIGELIMNZ 57
0, BERIE N AL E Z AR Y ©1mg/ml
25 5mg/miii¥E L7, —F, EBRH2ETH S
Cont &, Heat &, Cold #Ei2id, HEH A KD A% R
G L7,

3. mHmAEL, RO B
gL 1 BEE» S 2EB 2D, Heat B,
AA+Heat# 1213 422C o ® iR # ¥ %, Cold# ,

1 =il - R RO B8R

AA+Cold #1213 10 COKERIE = B L 720 BRI
3, ES0REY T, RO S - VIS
2COREK, Z5FIZI0CHEKREED, ¥ ML
Yy = b AOBENRS (40mg/Kg) 12X o
THEELS Yy POTER»SBBEEALRET S HE
TERL?. 28, SR - KREBROE[RFMHIZ1IH]
BFIC, chE2BoROBEETIT->72 (K1,
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il

FERRIZE D, BiR - KERIBOARIC X - CHIBEE
BN, THREHEGHN, 25 CICEBORENSEOREE
b5 200 %MD D FMEREAT - 720 BIRMIZIE,
THEED Lewis ZMES » b 1IRIZH L, BB RERT
(PTC-301, UNIQUE MEDICAL #t) ® >4 —% Jijk
BTN, THREZHEMA, LS ICEBICEAL, fists
R4 ik CRiR - RIERERERT L. £LC, ¥
B, HIBch LR, S NCHIBE IERoSEYoR
EEALZ 105 BBTE L. 2B, Hil - KR
TOERMOBEELOPEITENFNHEEZ TIT->
726

5. WEFEFE
D 7y hopig

EBHETIIEH, BRFT T v PEROERSCE
JEORE, ROWITEREZBEL
2) FEBHREL

RRANS > 5 3BEIC, &7y FOBENIZAY b
NV EFZ—F MYy LA (0mg/Kg) #3%5 L, FE:
#iTol2. LT, BHRA»STWMEZ T, 0%, W
fMoov 7 Afe BE BEEMED S REH) 2L
72
3) MEDELF IR

M EAEHE, 3000 BIEE, 45T 15 7 B&E-O 0 HE R 1TV,
MEEEN L7z €L T, REO—IEETHLIMES T
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# 1 Histopathological Scale

HH scale HIZENE
WHOBLE 0 ZL
1 YE~hE
2 %E (MHUOE®R)
T & R AR D RAE R 0 1E%H#
1 B~ PEORE, SiEFHLomE
2 EHEORE, HHEFMRE - RFEEORM
3 EE, BEOEK
4 JR#HIBE O
BRE OREIEEE 0 IEW
1 KEOBEE
2 FEVARHTIEITHA
3 N oY
4 BB OIEIE T 7 13 RB K
BRETEOMIEE 0 E#
1 IRV R AL BEIEEA
2 EREEEA~OBRA
3 RETHORE
4 I P D

Mahowald 5 ¥ @ Scoring system for histopathological in joint infection & —

AReR .

NVEEEREEEE (D7 VBT A b aREE, MR LD
THELZD, 4B, VTR, al B L
FREELTDHRIEZHPORECHEILEIIHEENTS
0, IMiEY 7 IVEREE, REOFEE 2 HKISKMT 5 L
shtwes ',

4) FRGAREES O AR RER B A R

SERENE, KRBT T208 L2, 10%FRL<Y
VAT HRERE LARBEE L. 20%&E, 20K
IR (K-CX, BEREMTHEM) (gL, @Eiciew
NG 74 AL, FLT, 370 b =402 T
10 um EOHERTEI R 2B L, #HEMKEETHRILT 572
DTG AFH - T F— ek, KFHE
M THRE L. T/, £1IZ/R L7 Histopathological
Scale! # v, WBRBHOREFTRLEY 25— Ll
R & OIFREOMEITHEE % 57 L 72
5) &7 AFOMBILER, iR

BB E o R T2 a5 L, - BRI
B, —EIEbSmBECM L,

B EREL LT, AR ETF oA PTALC
WL, WERBRTHALLA vy 7 PN TRGEER
L7z #L T, 20F A5y +&EHCTT7 um EOREH
YIE RER L, I o—ERiamskisE sy 4 & 5T 57
b —F » ATPase Jefi (pH 105) %, —#KIZEMiMm
BERNBALTALDTAH ) 74 AT 7 —BREE i
L7z KIC, EEBMITE LT, ATPase #:ta{%id 100 15
DPKRBTNR—=YF Ny Ea— 5 —ZH0RATE,

W g2 7 & (NIH-Image) #HVT%4 71 - I#
HMOMBBEEREZ1HS-0 &4 100D LML 22,
T, TUVAN T+ AT 7 7 —EREBI1IGHD
200 B DI RIE T WY, BEAIIAA—VFLa Y
— & —IZRY AATZE, SEHBNICHEMAT 2 EMME L
M e T _XCTAT v b L7z, FLC, SHFOEMM
BoOBBREHMMEORIETRL, 158D 0 OEM
MmEHEHEBR L7,

F, AfbFEmRE s LT, AR EgET Ay Mt
BOBEHRTMATTI2HL, RWT, ELONERE
12000 g C 15 7ML B 2 17V, RiEW 2 BURLL 72,
LT, 2O LiFE#H % HEF L L, Enzymelinked
immunosorbent assay (ELISA) i (HSP70 ELISA *
v N, Stressgen#)'® CHSPIOGHBEXMEL 720 F
72, Bradford i E CTHREHAOK Y v 7 HEFHEL,
Wy R EREHIHOHSPIO G AR BN L 720

6. HATALH

HEOME S 7 VEEE, I ABHOHRMEESE, 15
WMD) OBMIME, HSPIOEHEEOLBIZIE—
JTChCE R (LT, ANOVA) %#@H L, ANOVA
I THEEZZD 541203 Fisher ® PLSD#EIZ L - T
2EEMOLLE % 1T > 72, T2, % B O Histopathological
Scale D EL#ZIZ 1% Krsukal Wallis#Ex B L, HHEE
FEDIEIIZ 285 2 M) v 7 Bonferroni &l %
EICE LBREEK: B0 X > T2HBOLEZ T
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1. PREBRPAEI AR, FRR=SEAF PR, 7 5 NZEERO
21t (M2)
el - AR EE BT S RT ORI ET A, T
BN, %5 CICERBRIZVITRS 34 ~35CTTH-
72t il r AR S EEREN401T, 409T,
410CETEAL, KEBHMHzAMT I EZNTH

T
45 7.
5 EIRREOEHE
40 4 O PERRBAMFIR
: O FHEEGMNIE
A BEBIR
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126C, 137C, 291 CEFTHET L7

2. 7v bORE, EEONEESBEOENL

AA®, AA+Heat®:, AA+Cold B2z L£HIKX S
IOHE»LEAIIEHOERYZED, BROBEICHE
WL CHREOBIET Y HITNHIA L, 2B, KFOK
BT VanNy MEBEOREIZL 2R FR 2BV T
BIERHE R IO N Do T,

3. M > 7 VEEEOZEAL (%2)
ZEHOmME S 7 VEBIEL LT 5 &, Cont#, Heat
B, COdBOIHMICIAREELEDT, TNHLOHF
N AA B, AA+Heat#, AA + ColdBlZ§XTH
FIoEEER L. 72, AABICIE< AA+Heat 8,
AA+Cold BT A BEICRIETH o 72,

4. WRRREE DAL

AARE, AA+Heat#, AA+Cold BEIZI3 SIEMIBE R
e L o185, B ORE, § - RE o
W 7o 7 Y 2Ny MR R 2R ERAT SRR 5
n7: (®3), #L 7T, Histopathological Scale # %I H
THET 2L AABE, AA+Heat#, AA+ColdBEDIF
HWoOBME, WEE AMMABROSEE, WETHEORE
BE, 72 5 UNC AA+Heat BEO BB OB (S Cont B X
DAHBEICEEER L. £72, AA#, AA+Heat#f,
AA+Cold D 3T ET 5 &, MEOMIBEOIEHA
X AA+Heat B AAB L VA BICEBHEEZ R LA (M4),

5. &I AFHOEA

1) Bl E (2, M5-A-D)
EHOTHHHEEEL BT L E, Y471 - T#H

el L AARE, AA+Heat#, AA+Cold #1d Cont #f &

DAHBEICEMERLZ. 72, AAB, AA+HeatF,

AA+Cold B 3R KT B &, 74 7 I#MEIT AA

£2 MEY 7 VEEMY, HHREMEELSE THOER 25FICHSPEAROLEK

SEBIAT %

B AT e B

p ANOVA
Cont B Heat B Cold B AA B AA+Heat B AA+ColdZ (HHE, Fif)
&> 7 v
(<ﬁm;/d1) i 453 £243 454 £33 417 %15 658 + 160 542+ 68"  516+98" p<005 (5 43)
FrRRMEE AR (um)
IEWAt T 166 = 8.1 486 + 83 457 £ 75 377 £ 689 423+ 82" 421 +71*®  p<005(5 577.0)
4 7 1 i 376+ 75 381 = 6.4 364 = 75 286 = 6.2%¢ 327 + 74*P4 294 £59°° 1< 005(5 509.8)
1 s H 720 @ ad d b
TameE () 703 16 =02 18 =03 14 =02 1604 18 =02 p<005 (5, 144)
Hs(i?/;"gf = 3838 + 130.2 6761 = 2829% 3443+ 1136 80.1 * 456 2866 = 657>¢ 1551 = 26.1* p< 005 (5, 94)
SEX il + R R

a: ContBEEDHES (p<005), b AAFLOFEE (p<005), ¢ @ AA+HeatFF & DAEEE (p <005,

d : AA+ColdBE DA EE (p<005).
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X3 PR oM REg
BEHIERESORKYA 2 LS 2AFH - ToF—V B LAZLOT, A, BidCont
B, C, DI AA+Heat BOMEBTH A, F72, A, CIIHMHEN7F L ARM%Z 4015
T, B, DizMAEimEpR%Z 100ETRELZIOT, FEEOLHFOFHBKIIBEELZ, T
FOBHBIEE R RT. &8, A7 —MiETRT2B0um ThH 5.
AA+Heat BB EE BB F M ZIEMR OB AL D (%), SHES (KAD
RPHREHE (KEH) FHLNDB.
A B
scale a a a scale
2. m .................. C 4-
a a
3 [0 0 IR . 0.0 N —
a
14 % @ I % ......... 2 % O QOO0
1 (000 o NNG o NNNGIe's'g o TN
04 %8.8888888 ........ o0 o 0 8%88888888% ...........................................................................
Congp, Heagye Colgm, e A5, 4 Congyy Teapy Colagpe g My, U
n Q / % * e, at /d, * -
tgx Cargy  Clage " Heatﬁ Coldg;g ey g O g 2 Coy e
C D
scale scale
4 4W
a,b a a
3 00000 34 o) o
a
21 00 Q00 2 1 0000 O 000
1 - m ......... w ....................... 1 - cx) m cm
0 1. 8380883888 88888-GRR-rr OO0 0 123802 8A8RR-RRRR8 KR8 8RB OO

C'o,”g%,( Heatyf Cold#f 44%@‘ 44\‘19@3:14* Collt,ﬁg [Yeatgf C"/dgf «14& M*&eaig

&)
Bl
4 PEBERIET O Histopathological Scale ?It#

A BROBNE, B BELEBEEKOEE, C KEOWEE, D I T THOMEE.
a: ContBENHEE (p<005), b AABLDHEE (p<005)

‘/\C»O/q;?)z{<
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R5 &I AHoMsiteRas
EB (A-D) 13 ATPase (g, TB E-H) @37 VAN 7+ A7 75 —EBERBEHT, A&y —Vid50umTH5. A, E !
Cont#, B, F: AA®, C, G: AA+Heat®, D, H . AA+Cold B, I : 947 1#4#, 0 : %4 7 TMHEHE, 0 E
i

BIZIE~N AA+Heat B, AA+Cold VA EIZEE T,
CO2BMIRARERED e ol —T, ¥4 71
BT AABEICHER AA+Heat BITARICEEZ R L7
A, AA#E AA+Cold BICIEEEZRO L o7,

2) EMMmE (F2, K5-E-H)

L e 72 D O EMMEEUL, Cont BN AA R
BEEIEREZ R LA, AA+Heat B, AA+Cold #
B ContBHEAHEAEZRO o7z, T72, AAFF,
AA+Heat# , AA+ColdBF @ 3B 2 ¥ § 5 &,
AA+Cold Bl 28 L W FEICEMEER L 72,

3) HSP0 &4 = (#£2)

HSP70 &4 &% lb#3 % &, Heat #{d Cont #, Cold
BrIogEEIIgHrzR L. £/, AAE, AA+Cold
BEXContHE L h AEICIKMEEZ R L7-%%, AA+Heat #f
W Cont#H L ABEEZRD LMo #L T, AA+Heat
BEIXAAR, AA+ColdBE L W ABEICEMELZ R L

% =

SEOHREDI S, AARE, AA+Heat#, AA+Cold #
O3B RBOMERrBEI N, MiFS 7 VERER
Histopathological Scale  Cont# X ) b HEIZEEZ R
L7zo T72, SHHOHEEDOL S AHOEYBHRHEERIL
FATT - IHEE D Comt BICHNARIKMBETH -
Too L7250 T, BEARGIZLAT VaNy MEEI%
DFRAFES T, 7 AMIILHHESEIERS L
TWwhEWR b, —#IZ, RAHED HEHEIZERNLS
Eifi & ARG O ONETHD & shp 2017,
Ll AAEE, AA+Heat#, AA+Cold#HD 5 v M

FEHOFI X T ATABIESh, ThET7 Y aNr M
BRI > THET A EEEET 57201 2% o BEHE
BAMEMICHEBLA-DEBbNE, 72, BITH
Fe O T XIS BE R YRR B E BR I, W59 0 HSP70
EHER 1S O BMIDERSEFEL D &
LT HERESINTVED, SHOKBRTH AAHD
HSP70&H &% 1 M D 7= v oMM Eid Cont B
CHENERICBMEEZR L. 2F0, 7YVaNr MYE
RIPED BRSNS, HEESHORIRIZL > TERS
NEBERAMHERTH L LEZ L HIPEYTHLLED
b,

KIZ, BRAMOEEBIZOWTATALE, MEYT
LRI AABEICIEN AA+Heat EPH EICIKET, b
SABDOT AT T - DHHEOTIHHMEEED AABRC
HXAA+Heat I A EIISMEZ R L7, Lah - T,
S E S T VERiE A RS YA 2 L3R, B
AMmEHORITIRHICL RIS L LRSI L, £
LT, AA+Heat BEO HSPTO S A =X AAH L O AEIC
EET, BRI oTh s SR END
EITHHIRIZHSPIOOERHIZ L2 b EBbh b,
LA L&A s, AA+Heat BEDOBBRRIHEIC BV TIXKE
TRHREEOWENFD 5 N7, Harris 'Y G RABED
BB 5 a5 7 — Bkt & G BRSO B
EOBRE 30, 33, 6 COBERETH KR
6CTIEas sy F—EiGE» Rs L, BEHMEDRL
LEFTAEMELTWS, £LC, SHOTHMERD
MRTHHEEMEEARIZWOTCTUEIZELTEY, ki
ORBLRENERAL, MEROREETEMRLZOT
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410 HERRE
BouheELONE, L2 -T, SEIEERAIMO
BERERFOEMHELREIZOVTHRHAT ALEND
Hrwz kI,

—7, KR OBEIZOVTATASLE, MBEYT
VIR AABEIZH R AA+Cold BEVH BICIRfET, &
FAGDY AT I RHEOFHHMMEERE D AA BRI
AA+Cold B IZ BB ICEMEE R L2, 7, HEREHO®
WREEIRIZ AABE L AA+COdBEICAA IR, ZhbD
TENH, KIRFBIIBEMAOBEELRL I LI AL,
%mﬁ%%ﬁ®L TN SRR H 5 LR S5
Z LT, HSPTO & H B AABE L AA+Cold BEIZ
20T, Locke 5% O & FEIAKEMEIC X
HSP70 D EBIIZD SN h o7z 2% 1, mmww
& ABERMHEROETIHB RIS EIROSE L
BR LR AIZZXLIZEoTHELREEZONS, =
DB LT, Deveci 52 &, 7 v F&5 TR
ETAMEBEET L L, BB TOERERE LRSS

WA O BRI AT 2 L WML Tw b
FLT, ZOBIZERL TERERGICHBU 2 EERHE
AL, AT, HREERIVE X BREALIER S i

H#EL, BEEIIBERTEELTVS, #2T, KAERT
LIHBBHES VO EMMERERE L 2 8HE,
AA+ColdBED ZFhid, AABER AA+Heat BEX 0 L 4
EIEETH o7 LIds T, RERTH KBS
Bl AE M EMBEREEN e I AFHICERLTVL L
HEM =, ARIRRREIC & A BE R B 0 o A T ENR R R
1%, Deveci 5D | _zxaz)xw:xmaxffﬁkﬁtfw
HOTIE B nwhEBbNhb, 7272, ShOEEIZT
fECIR A B ;5%mﬁ%%M®Lrwww%@Xﬁ x
LIFHLNTHRV0, SHBERELTVWELWEEZT
Wi, MAT, SHoFRTE, KRRz ->Ty 4
TN BRAEOTRERMOET LT L Z L IIHAETH
oA, bRbhoETHEY TIREREEIZL->T
ERLACI AGOBEREMEHKIIA 7T - THMEL
L 10 COMEKIBRMBIZL > TEOHETHIH SN TV 5,
FThbb, EEEFILOENII L o TRIEHIBO A
HBoThBY, SHEFIIOMIIDWTHRET A LEM
H5H,

UEoZ Ean, 2CoSREE, 10T oMKREMN
LR 7V anNy PEEIRICE - TERINAERNHE

II/J

FEOEATIHNZRA D 545, SilFIBMOLGEH L)%
RTHDL I EVRBENT, Lo L, SinflidkE

DRECPHRTHURAENDH Y, Tho0Z LZ2REW
WZHIETS B & 7 ¥ 2y PR RISH LTI R B
REDPOREMEHETHD LHEFEIN L,

EIERETE
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(Abstract)

The Effects of Heat and Cold Exposure on the Adjuvant Arthritis in Lewis Rats
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The purpose of this study was to examine the effects of heat and cold exposure on inflammation,
joint destruction, and skeletal muscle in rats with adjuvant arthritis. Thirty-one Lewis rats (7 week-
old, female) were divided randomly into 6 groups: control (n=5), heat-exposed (H. n=>5), cold-exposed
(C. n=5), adjuvant arthritis (AA. n=6), AA plus heat-exposed (AAH, n=5) and AA plus cold-exposed
(AAC, n=5). AA was induced via intradermal injection of complete Freund’s adjuvant (3.0 ml) into
the center of the back region. One week after the injection, bilateral hindlimbs of the H and AAH
groups were immersed in hot water (42C) for 60 min/day, 5 days/week for 2 weeks. Similarly,
bilateral hindlimbs of the C and AAC groups were immersed in cold water (10 C). Upon comparison
to the AA group, which were obtained through disuse of skeletal muscle, the AAH group displayed
an increase in diameter of types I and II muscle fiber in the form of elevated heat shock protein
70: however, an accelerated ankle joint destruction was observed. On the other hand, the AAC
group exhibited decreased inflaimmation and an increase in diameter of type I muscle fiber
characterized by increased capillary number in soleus when compared to the AA group. These
results demonstrate that heat and cold exposure afford a preventive effect with respect to muscle
atrophy by disuse in AA rats; furthermore, cold exposure may be applied more safely than heat

exposure.
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