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Effect of intermittent heat stress on contractile function in extensor digitorum longus

muscle from adjuvant-induced arthritis rats

| [BRY) BA%E Y U= (Rheumatoid arthritis; RA) 1%, HSREREIZ L 21BMHSE
EMRETHY, BEHORHRERL & bICHIREREDE LWVETHARD &
N5, ZHET, RAHEI BADETIE, TEBHEOETIC L 5552 RE
HELT5ERIENDLBZLNTE., L Liedb, RABERVEF L
BB T, BUKMEEH-Y ORI THABERNDELWVETARE X
NTW5. ZHITESE, ZOBEFERADETICE, KEEYA FIALLTHB
TNF-o & EfEF LT 5BIEA P LRABEET S Z EXRRENTNS. —F,
RRBATIL, B a v # /%0 B (Heat shock protein; HSP) DRE &S|+
5Z ¢ T, TNF-o OBBREMEITEI L, /-, BLADRA L RITLBZ L9
JEDEN, HDVRIAUFBEDOE(EBEETILEEXLATVS. ZhbD
MRS, BRBEARIS, HSPT2 BEEOMMEN LT, RA 12> B G
DIETZBLET2FTRESNRBEND. 2T, FFETIE, T2 M
B (Adjuvant-induced arthritis; AIA) 7 v~ F & AV, BHEARSEREGICE
T B HINEREETICRITTHREBR L.

[Fi5] 9 BERD Lewis REMET o b 24 [T, 3B (C) B, BuHlE (C+H) B,
BAEiR (A) B, BIEAR+ BRI (A+H) BICH T, BERIE, 5y hoRE
HIERIC 7oL Y hERT P oy b (Complete fruend’s adjuvant; CFA, 2 mg/
02ml) 2BETHZLTERLE. i, BHIEETRHE LT, CFARLE1 Ba|
ZREIE L, 2 BIC 1 ET0, 42 EDEKEE 30 45RIERKE L7-. CFA %538




Mg, RUMHLZERL, B (1-120 Hz) 12X 2ENBIE & £{LF0S
WEIT-oT-. ‘
ERIABRVAHETIX, CELUBRLT, BRUHEFOKKERTEHNDET
L, ABL AtHEBEORICERIIRD b2 o=, AR L A+H B TiX, TNF-a
X X 3-nitrotyrosine DFHEBEPEMLZN, T OLDEICHER TERIIED L
hizdote. i, C+H B & A+H BE T3, HSP72 ORBLE M L 7= 4%, HSP25,
aB-crystallin, superoxide dismutase 2 & U* catalase DFEZREIZE(LITFRD e
o7=. :

(B2 AFEIZHBVT, BFET, AIA 5y FORMBFIZHIT2BEEEHD
ETE2MEILidorz. F/, BEIL, HSP2 ORJREZELIHEMEE-
R, BEEADETOREN—2THS LEXLLND, BLR PLRAZERL
| Zedvo iz, HITHFERICBWT, BEAIZ HSP72 REEZ M- RAE MK
TIL, BEMLKRICH T HMHENEET S Z &b, HSP72 (ZiXHBELIER A
HDHLBTRBEINTWS., —F, BEEFHIZHSPT2 2 BRBEIE-HHEET
X, BER P LRICHRTBBEEBICELSRD ORI E, F, BEX b
LASRIEICR BE5T 5 L EX b TV AEOBBRREICR T, B
I%, HSP72 EHEBEZBMIE DD, FEHREERAZRIZVWIENHREIN
TWS., 2D X5, HSP72 OHER(LERICEBL TREENRRELHFEELT
BY, ZHRLENODOBREEZXFTOIRREL R0,

[ 8] BVRIATI, AIA 7 v FORBHEHIZEIT B INEEEDE T 285k L
RN ERRENE, £, BEIEIC LD HSP2 BEEOHEME, AIA T b
DRUEBHIZB T DRESET A M IA L ORFREOHMLEILR ML RITHL
TEEBYRIFERNWIENRTRENT.

F—U—F T Uasy AR, BIAERE SEMYA UL, BLR
FLR, Bav s BRI E

[Purpose] Muscle wasting and weakness are prominent features in patients
with rheumatoid arthritis. Although decreased muscle strength 1is
traditionally thought to be caused by a loss of muscle inass, impaired
Intrinsic contractility is also present in patients and animal model with RA.

Furthermore, it was suggested previously that redox stress mediated by




TNF-a, an inflammatory cytokine, contributes to the arthritis-induced
muscle dysfunction. On the other hand, heat shock protein (HSP) 72 has
been shown to reduce the TNF-a expression and protect the cells against
oxidative stress. In this study, we examined the effects of intermittent heat
stress on contractile properties of extensor digitorum longus (EDL) muscle
from adjuvant-induced arthritis (AIA) rats.

[Method] Rats were divided into four groups (n = 6/group): a control (0),
heat stress (C+H), AIA (A), and AIA with heat stress (A+H) group. AIA was
induced by an injection of complete Fréund’s adjuvant to the knee joint
cavity. Rats in the C+H and A+H groups were exposed to heated water at
42°C for 30 min every other day. After 21 days of injection, EDL muscles
were removed and analyzéd for force production and immunobloting.
[Result] Compared with C group, the maximum speciﬁc force was
decreased in the EDL 'muscles from the A and A+H groups. Moreover, the
reduction in force production was accompanied by increased expression of
TNF-a and 3-nitrotyrosine content in both groups. The levels of HSP72 were
markedly increased in the C+H and A+H groups. There was no change"in the
expression levels of HSP25, aB-crystallin, superoxide dismutase 2, and
catalase. '

[Discussion] In the present study, intermittent hyperthermia has no effect
on contractile dysfunction in AIA EDL musclés, despite significantly
increased expression of HSP72. HSP72 is a cytoprotective molecule, which
has been shown to play a direct role in protecting the renal tubular cells
against oxidative injury. Conversely, it was shown in in vitro experiment
that the over-expression of HSP72 in skeletal myocytes does not confer
protection against exogenous oxidative stress. Moreover, HSP72 induction
by heat stress was not sufficient to provide resistance against
ischemia-reperfusion-induced oxidative stress. Thus, our results are
consistent with these latter studies showing that HSP72 does not have an
anti-oxidative capacity.

[Conclusion] These results demonstrate that the increased HSP72

expression by intermittent heat stress does not ameliorate muscle




dysfunction and inflammatory redox stress in AIA EDL muscles.

Keyword: adjuvant-induced arthritis, heat shock protein 72, contractile

dysfunction, oxidative stress, inflammatory cytokine
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Effect of intermittent heat stress on contractile function in extensor
digitorum longus muscle from adjuvant-induced arthritis rats

RABBEIY = U~ F)id, BEOLHLEBMIBEERGAETICE D, AL % Q0L %5

EF1%, RA Tik, HBELY bEMHEZ Y OBFEHOETFTAEH SN, ZOEAMETFILR

EHUSNOERDBEE TS5 L BATRRERTVS, HE, BUEAENRACEX 2EEE

HEFOERE LT, BEA P LABEE SHTHWB, AIA(F Ua sy FEBZ) Ty FO

BRI ISV T TNF (EEHEFER F) - o nRNA O%ﬁﬁ%mﬂ‘é TEBRMONTEY, RAIZE

FBEMEA N UADERE LTRERY A b I L BEETS D LR TE D, S

WCEORBETDHPE a v 7 ¥ 7 H)T1213, 5y MEBHO INF-o 28051 L. BBk

APVRZE D E R HOEHEZERT 3 LOBRENH Y, RA 2L o TREZ BHIE

HREET 2 2 MRS B L EL BN B, .

- AWETIE, RABET LV THS AIA Ty bV, BUNEA EDL (BRHBE) I

HAEETICRIETHRE V-0, BLA ML ARICRIETHEELRNT S Z &L Tha,

RERIT, FEPHBERT COHRE)ICH~RTET L, BAEE L., SEEHKRT

A(Complete Freund’ s Adjuvant (CFD)#:5.)EE0 A+H(A IZ BN % 5) B CIE T Lz,

A BEA+H BE, IESRBERIBAARIEC C B CHH B CIC I A N B) BEL 0 LN LT, TNF-
| RPBNT ik, A BERURAH BEE C BHTHAT 2 LA EITHIM Uiz, HSPT2 i, CHEEL A+H T
CREICEE~T 4 LA EICH X 7=, SOD2 R catalase IX., ERAMoT-,

PLElC &Y, Bk ATA 5~ o EDL @ HSP72 %%buétbhﬁ%&ﬁﬁ? %#ﬂlﬁll*c
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