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1 B, @WK LM S fe TRAL I G SoPEiE B aF K R K w9 Sk LI & & (HSP)70 & ik
ey 0 B AR PR T AL A BAL B AT E ) AR B AL AL EE(SOD) % M An 1 —BE(MDA) & &89 T4k, IR
it HSP70 %t/ Phiz ) K K v sk It BAL AL 71 69 % v Fe Bk w9 Sk L HSP70 & ik 64 52 ZOME RO, A
M SD XK AMMAS A ERLHE, TRENEHZA, £HEHN/E3IhA, £RIEZHGF 24 h 4,
HFRA R, AT RZFH G R A4, AFALEIEHE 3h, AFALEIEFHE 24h 48, &
FRA 240 A2 18 03 TR AR AT IR B AT (A MR E A 3 (41.540.5)°C, % 15 min), Z#HAXRE
IFRALFL 24 h )G AT T KL AT, EF A K RAERTALIE 24 h Gk AT &M & B (R EA
25 m/min, 3E A 0° , BEA 60 min), 5 A EEHERZ, £33 h, E3H)E 24 h TR K8t
ATHE w9 kLB, 4] HSP70 & & & ik %, SOD &M f2 MDA 4%, 4R &AM, KRALHKEHE
HL K RiE 30 )G B %) HSP70 & & & A A LIt a4 12 £ 3 R4t 5 & L (P>0.05), 3h 2 &3
(P<0.05), 24 h G %, g5 ERFARL £Z 7 L2 ZHP>0.05), mATRLIELAD L H ST
H K (P<0.05), £ E AL £2 b AL ZE 20 HSP70 B & &2 3 2 % 5 T £i520(P<0.05); £i%4
Fa R TR B L0 K R, & P15 3 JG BP ) B w9 Sk L SOD 7& P8 B A 3 (P<0.05), 3 h EEREIK, 2%
% & T ABKF(P<0.05), 24 h B B2 K-, TR PRI EH SOD FHEH & T
3 40(P<0.05); F iR TR I LA K K35 5 )5 B %) L w9 3k L MDA #94-% 2% 7T % (P<0.05), 3
h 6 #FAAL L MDA 48R 2 Z A ART, RRAASFTR Y, 1221 2% & T A aR-T(P<0.05),
TR 24 h W E ERBAKF, TP AL LK FE A MDA 4% kit £ H(P<0.05),
X 3 I K R BB B I A S HSPT70 A& 3 Aefo TR 2R G #EATIE 30 7T VA 7~ & HSP70 & A8
R, #-F HSP70 K& AL T HAR SR BALRE ), IR AUIRIE 3 B 0 BAL B4 .
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Abstract: The purpose of this study was to examine the effcet of acute exercise and acute exercise after hyperther-
mic treatment on hsp70 and oxidative stress markers SOD and MDA At the same time, we investigated hsp70 re-
sponse changes to exercise.Adult male SD rats were divided into eight groups: normothermic sedentary (Norm sed),
normothermic exercise 0 h (Norm Exe 0 h), normothermic exercise 3 h(Norm Exe 3 h), normothermic exercise 24 h
(Norm Exe 24 h), heat stress sedentary (Heat Sed), heat stress exercise 0 h (Heat Exe 0 h), heat stress exercise 3 h
(Heat Exe 3 h), heat stress exercise 24 h (Heat Exe 24 h). The rats were heated until the rectal temperature reached

(41.5+£0.5) °C for 15 min in oven.Then the rats of Heat Sed were at rest under the normal temperature for 24 h.The
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rats were killed according to specified time after acute treadmill running (velocity is 25 m/min, gradient is 0°, time

is 60 min) and quadriceps femories were sampled to analyze HSP70, SOD, MDA.The results were as follows:

HSP70 content had no significant change immediately postexercise(P>0.05), HSP70 content increased significantly
After 3 h (P<0.05), and it returned to the basal level at 24 h(P>0.05). The HSP70 content is higher in Heat Sed than

Norm Sed during the process(P<0.05); SOD activity in quadriceps femories elevated significantly immediately after

an acute exercise in both Seds(P<0.05). Its activity decreased after 3 h(P<0.05) and returned the basal level at 24 h.

The SOD activity is higher in Heat Sed than Norm Sed during the process(P<0.05); (4)MDA content increased

immediately postexercise(P<0.05). Its content decreased, but still higher than Norm Exe 0 h Sed, after 3 h(P<0.05).

Its content renuned the basal level at 3 h in Heat sed. MDA content returned the basal level at 24 h in Nrom sed.

Compared with Norm sed, the MDA is eliminated more easily in Heat Sed(P<0.05). These finds demonstrated acute

ecercise induced the expression of HSP70 and acute exercise after hyperthermic treatment can produce a cumulative

effect of HSP70 .HSP70 is expressed largely by hyperthermic treatment may increase antioxidant capacity and re-

duce oxidative stress damage caused by the exercise.
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NAECRBL T, A A REE & W — PR Z IR e
= (heat shock protein, HSP) I R %% . HSP70
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1 MRAESFHE
1.1 s SoE

3 A i SD(Sprague Dawley)j{ﬁﬁﬁ 64 H, A
(270 £24) g, WA ILREBSEER PO, SRS
Fi . ASRBEROCEIR & TSR, KRGS Nz
1 FAEHEE . BEYL N 8 i 8 H: Hi%
Fdl . FREERIZY . ERiEsE 3 hdl, =i
BENJE 24 h 41, AL LA . IATLAL FE B R
ZI4H . IANLE S 3 h 4] . IAFAEBLZE SIS 24 h
4,

1.2 ARERERET

FRTAC R i 0N 19 0 I B L 22 A E
TG (45 me/ke) KBRS, BT 45°CREIRTIRAR T,
WA B BT IR F (41.5 £ 0.5)CHFFREE 15 min™,
FIRAL T DECN 1% B3 0 Fb 240 18 s 1 5 (45
me/kg) R, (EANTHFALEL, A K RTE =R Tk
5224 h, HIBRAETRTRS FZEBE A AR
1.3 KWAESHERMK

DR TE,

IS S K R E IR E 24 h J5 TR
oy, BN 25 m/min, PN 00, BHEY 60 min,
FIRAB S T R ATAL BZ B4 0 s h 4 R
BEIH KRB EGRIZ], 3 h, 24 h 5L ZIAbst, %
AR RAE T BE 24 h S5 AL, BOLRBEPUK AL,
FH HSP70, MDA #1 SOD.
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F1 HSP72), HRP FRic AP B 1gG@ I EAE Y T
FEvHE]); SOD. MDA iR 6; fHIRAF4EEL(GELMAN),

QFEFRIA )7 : MDA S8 SOD 71k g
SRR AR AR R G, AR R IR U S
HE17, A Dotblotting F1 Westernblotting T HSP70 #f
i

Dotblotting M€ HSP70: DT AHERLF4ERL, K
I3 64 A/ (BRI 1 em?), IR A K ; QBUE E
)5 (29 40 min)fill 3 w LAESS F/IME e, T4 40
min; Q@ THEAAETRE 4 I AW 2 hy @TBS
VR 3 K, BFIK 10 ming @MA—HL(1:4000, 1 p
L f4t A HSP70 #F: T 4 000 w L TBS ZEnhif ) Bifs
PRGNSR SIFE 12 h; ©TBS YR 2 U<, 41K 10 min;
OIMAZHi(1 : 800, 1 wL HRP FRCHI LR oG
BT 800 wLTBSZMR)IFE 2 h; @TBS VA 3 1K;
O, BB AR 5 15 min J5 ] TBS 0k
2k A0 A0 EEIE LA /3BT R 5L (GeneGenius) i1 T K
FEM

Westernblotting A;{lll HSP70: (DSDS-PAGE H ik :
BRSNS, FTHFRIKACH BRI 2 160 V, 4R
T3 W TV VAR A T R ) 5 e A8 A i PR R Y 110V
TEMEE RLE R THRIK(E 1.5 hy, QL. kst
5, BHHUT, TRAEREE R h g AR T A
373 mm PRAR(I S T F8 28 v M AL )+ g +fiF 1R
LPYERE+3 3 mm® PEAC. FETEE LI T SE LR L RS
(LI R R/ INEAR S B P T BT 22) , K24 2 h SERE
[, EFFA]: KT AR, A 8 mL Fii 4y

$50R 13%BSA/TBS ¥ (VR 1 e ik ) , 7E I a2 R I
124% 80 min, @HN—4i(1: 4000, 1 wL BALA HSP70
FifET 4 000 L TBS ZZil): B MW, H TBS
VR 3 YRR 10 min), K53 R —Hi
BSA/TBS W, 7EBLEFEIR FIRFAFESIEE 12 h,
@M=Hi(1 : 800, 1 wLHRP FRICHIER 1gC Fikt
T 800 L TBSZEMiK), 555 —PUAm, H TBS il
PRI 2 WK (BFIR 10 min), SR E R Z i B
Wb, FEREPER LIRARES) 2 h, @B 6 FFEH
VWL, FH TBS PRI 3 W (FFK 10 min), F#2% TBS, Jil
ANBAH, B0 15 min, JIWZEKGEHEL A,
1.4 SGithbiE

iz SPSS for Windows12.0 FEi 446 % 32564k
PEHATEE AT, A B A R LI 50+ BRifE2E(x
+ e)ﬂé%@/fi , R JH Paired Samples T Test St W
Z5h P<0.05,

2 XEWHERERQH
2.1 PRMLAIL HSP70 RiXERIT L

£ 1w, ERAEZEEIZ] HSP70 ik 5%
F LA BTtk (RG22 8 L (P>0.05);
)5 3 h WETETHE(P<0.05), 24 h FERIEAREKE
RFAL L F 20 HSPT70 3135 A & I 2 i A 1o 2 T+
(P<0.05), Bh/FRIZIFZ8N)5 3 h HSP70 ik m4R
3 T AT H 2 H 4 (P< 0.05). FTAL B4 32 B
J& 24 h HSP70 5 AR IR S A, B4R = T2 %
FrH A = IRA1Z 85 24 h(P<0.05),

£1 TEEMTRRMKAL HSPT0 (REE) (x + ) AIELER

28 31 B 15 B )& B %1 E#HJE 3 h EFHJE 240
TIRM 312.8+58.2 366.4+90.5" 411.9£31.1% 324.1+29.8
IR TR 28 465.6+19.3% 528.2420.67 542.6+12.13Y 357.0+22.8%

)55 P TFRAL 22 4035 ) G B Z2) YAk £ 5+ A R E 4 P<0.05; 2) 5FiR

LR F I LR £ F R B P<0.05; 3)5 ATAA I AR £ F A

R EM P<0.05; 4)5 TRMIEFHE 3h WK EFA R E M P<0.05; 5)5 TRAELHE A TIRMIZH G 24 h Wi £ 7 H B F M P<0.05

2.2 PBRISKAN MDA FREEERIKE R L

2 R, EIRA AT 12 )5 B Z] MDA
[ R JR UK 1 2 T (P<<0.05), ZIRZHZEEN)E 3 h
MDA [t FE IR VR BERRAIS , (EAT5 R s 2 v T & T A e

A (P<0.05), bz 85 3 h 5805 3h b
32 MDA Ji i JBE RV I S5 FRAIL (P<<0.05), iz 8l 24 h
WAZH MDA Jo et JBE IR vk B AR &2 B FE Rtk o

%2 AEKETEEELAN MDA FREERRE (x +9) BILLE nmol/mg
205 B & 3 )5 BP %) ZE#)E3h ZEH )G 24 h
TR 2.4140.19 4.94+0.68" 3.17+0.42Y 2.46+0.43
LS TT 2.56+0.18 3.90+0.649Y 2.56+0.42Y 2.26+0.30

D5 FIR AL e ba 2 A R E M P<0.05; 2)5 ATRA L0 bE 2 A L5 1 P<0.05; 3)5 RRMIENE AR ZF A LH M

P<0.05; 4)5 ®iRMiE3))5 3 h Wi £ F A L H 4 P<0.05
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2.3 BRIULAN SOD SETERI Tk

3 R, FR4E 305 B Z] SOD 3% HEIH i &
THEAHE(P<0.05), 3 h JEIGHERAL, (0GR E ST
A IK(P<0.05), 24 h BFERIFEAREKT, AT EEZH

iz 3))J5 RIZ) SOD B M i 35 7 55 (P<<0.05), 3 h [alf%,
1B 535 5 T LR KO (P<0.05) . IAFALFRA IZ 35 H)
ZIFZ 35 3 h SOD & M4l W ik % 5 T % i 41is 3l
Ja BN ZIFz 85 3 h(P<0.05).

£3 TEIEHTRRMKAL SOD 5FME (x + ) BZE(L nU/mg

i) ¥ 35 3 JG B %) EF)E 3h B G 24 h
TERM 87.54+5.66 102.16+6.63" 99.01+3.83" 86.35+3.17%
WAL IR LA 91.96+5.54 112.2446.483% 106.38+3.29 94.49+4.58

)5 FIBMEHAT I 2 F A B EH P<0.05; 2)5 AT LAIE S G 24 h LR 2 F A 25 M P<0.05; 3)5 MFas @ meipatbi £ 54
REMP<0.05; 45 TIRMIEFH G I LR £ A BFHE P<0.05; 5)5 FiRMEFE 3 h LR £ A B P<0.05,

3 itig
3.1 AMEHhFALIEEHITIE S K R AL M kAL

HSP70 FRiZ BN

ARSI AR 232 2 5 R 20D Sk L HSP70 63k
HERYE LR EIHREHE, (R W1k, 3
h J& HSP70 &3k 55 ) i 250 1T, %1 24 h HSP70
Fikim M RELER 1), 1235 RIZ] HSP70 Rik
GERAA LIRS, I HSP70 X1z sh i E Ak
W AU, EiE g B AT HSP70mRNA ©4
Mt —i o CaBiFEEr, 3 hEakER
K024 h JE PARTEER VR B BERIKSE, AT REZ HSP70
Rfit o AELJE B 80 HSP70 ik B (/K A2 MR~ i
B, AN g 3 ANtE A, B ABERE .
Hernando &5"'WF 57 & B K BB — fiufof 12 3l 5 i B L
HSP70 7Ei8 3N e R RNk BI0E(E , 2305 5~6 h
P EF S ME . Klang "2, F 2240550 LN
AR TE 2 PRI 3~5 h A B R K, i 8 h
AU IR AR R A R R T 2 tkiz s,
HSP70 7Ei2 805 1Y) 48 h iR RIE(E", XEEWFRas Ry
AWFFEIEAHMR, X ] BEEH iz sl =, B sha i
B SRR R AR K AN AN Rl B .
Fi2ahifsT HSP70 Fik A VIMLH A7 LA [R] )08
MR R s R BRI RE T HLUE A
PG AR 3B Sl FLER ) HEFR IR IR
FEUR SR AT RESEIZ S5 S HSP70 FakBybL], AAF
TN Ris S R R S BCHSPT0 A AN AT g JE 5 —
H—RRIE Y, MRS EILFERWLR . KT
IRFIAL B 1 738 s B L HSP70 &35 5% M () A
FEARA UL, ARSI LA T T RIHR, WS Sl AT
AEFEXF HSP70 FikJe A HA SN0 o A< S5 i
AEFRA BN S RIZIFD 3 h HSP70 kB Fiab 347
LA T, AT B S AR T HSP70 3Rk,
iz G AL EXT HSP70 Bk BAa 2N . 24 h
J& HSP70 ikt I, H 2R m TR iR4is )5 24

ho AIFFERIE K RIS IHALFE 24 h 5 7EFFTAL P
W Fizgh, WRE40M HSP72 6k A s T X IR,
XA ISR, SRR, BRE
BALZ SN Z] HSP70 Fik i LIRS, (HEA
BEVEMZES, WAL BZ S B %) 5 AL B2
Bk, oo BENNER, BRgd IMFmt e
) 240 > PR 32 21 N7 S B 45 5 JE 3l HSPmRNA [
SRBCH AR HE HSPmRNA O BHE, G 4 S HLA Y i 32
P, R4 HSP70 Xt TR LA B Z MR s iy, 3
ST AR DY I B 1 F B AR SRS A ™
Kt HSP70 B B 81— e R IS, hA0A — AR5 AL
FHLIE A B, I LREfE . 32305 24 h, HSP70
IElRE, ARSEHACHASA = TR L i, vIRea M
JrERE, —J& HSP70 iR 52 Wk FIFLRE, —
S 12 S AT A B EE 35 BEPY Sk UL HSP70 1
FERHAKTHE S T, AL ) A i 2P K -t il = 4
T o AN SIS AL RS 24 h 5 VY Sk UL HSP70 7K 711
i THAME, (U2 2 s 3k 24 h J5 HSP70 A
PR BN LEFRE, TSI T2 s 24 h J5 BAR
T ERE, (e B E T SEAHE 24 h
HSP70 /K-, XA R . (DT SFHLA HSP70 3%
IKFTRESA AR PG S e, NIEARE, RH
il 38 i 7 SOAS [) 46 ] BB TS A [R) B e Sl i, T
HSP70 PYZRIXEA N R 51, AR R RSN
R ALE 22 2B HSPTO 16 B R WLET 4 b iy 2235
R, AAEN PR R HSP70 2Rk &
WR[E , (2FAE IS S HSP70 23k 1T LLEE m LA 1o it
ZHeT, HESEALAXT KN B IWIE N RE ST, IS
2 HSP70 FEMLAAR N I R A R 2 AN ]
3.2 AMAERIEzHIBHEMMELRFEHIZ N
WM A BIZIF 3 h, MDA 7ERZPYsk LA
R 2), FERYUAZ B E AR BT 1285 H
ZIA 3 h, BEPUSKATL SOD (g T R (L2 3), X Fl
MG UL HUAREOE P AL R G AN RE I e ia 30 ™ AR Y
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S0 F o R Sk L B R 45 . RS BRI
HSP70 X abFRIEeRAS N PR A R ER, It
ARSI R FIH AL LA 5 HSPT0 f9FETA, MESHXTL
AL 32 SRR A RS HA PR . ARSI 2

FEWIRTFAL PRZH K B 2680 SOD Tl PR & A |-
THrkas, B REES . MiEsFERZ. 3 h &
24 h SOD JEMEHHI N & TERA ., X 1R
HSP70 )2kl sefE mb LIRS A b aE T . HHETIA
i HSP70 AR ELRE A 3 R (1)
HSP70 A0 [ i BE A SCHERG NADPH 4L,
W RRVER, W A A, (2HSPT0 AT B
TR T 1 o P W5 2o A A 2 8 S A 4 08 AL i (SOD)
IR B Selshy S5 F5Y & A BRI [ 2 J5 6 4 7

Gufar, PG A AR ARG 48 h ST nHub B2 53
Fil L 15 2R (nitrotyrosine) Y 25 S AL FAS I 4] , 10
J& MnSOD . A bt H G EAL PG . 70 H IRGA SR Y
T PETE P 2 ) e I S D), i ot S8 Ak U 36
FREAS, PR A A E AR A I A th T
TRPEDT AL B PR S B0 . (3 T HSP70 R E %
B FHBEE , B AT AT AR 2 SOD 1
PEAERF RS R KB RN 22— A THIESE HSP70 Y36k
FHSOD TR XS HUARI BV, AWFFeAm T
JBE DU Sk WLAEAE B BhR 5 MDA A& &, 25 SR IE S
HSP70 fZ k5T B UK LR S 3 TR PR . 5%
AL, IFABLZ SR, 3 h MDA FhRE YK
B RIS, B Ui SN R I T R A B, 24 h
J5 FEASHNKIZ ALK, (H2 AT FEZH MDA
P TRAAIR . X LEEE AR HSP70 Xt Tk
BN BT E A A B VR .

B2, ARSI K BT RS A T2 st g Sk
UL HSP70 33k HAT SIS0 o 1t 175 5 HSP70 3%
KR BEEE R AR M BTAMAKT, X LR N IR 1Y) - i
EE—EMIER, AL Tz s R A A LA
B —E MY ER , A T3E 4 ARSI i
SRS S R (R ERYiA S HSP70 ik, Xt
12 Bl 5 HLPRSE 57 31 bR AHLRE B9 &2 0T R AT e kA
.
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