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B OE: e A —RERSARZBRAESEEE G EHBEFHE ARk amie HSPTOmRNA &
BEWEARBMOHm, Tk 2REFENSAEHHERE (O, —xFERALEA (P, 2RFER
@M (P2), Pl At — AR HBALE 1 h (2%, BE46+1°C, BESSU—90%, KETHE
2%, P2 R RBAT—R (AR HEALE, CHARKM Bruce 7 £ £ & L3783 A4
iéfsbii]i% Pl#P2 A5 B3R ELER, EEBTHRA24hE, ERSELRFERATEHNED
B, BHLEREREIRACE, RRXEFHBALE. RABALE. TAFF, AHLZALAFNER
. ﬁkﬁiéﬂmﬁ—%& Ca, PlAarP2aFTEsh#. 23 6. B35 1 h 53 KK #HK
o, XA RT—PCR %4 %X % kG i HSPTOmRNA £k, AHAK SR EZ (TBA) %M Z fh
FHR—8 (MDA) 4%, AEEAANEENL hFABEALHENE (SOD) FH, £ALRLK
SN BRI, R CAABEFHEIFZ, Afhikdmit HSPTOmRNA £ ik f= fo 75 MDA
A EFREHNBEHM (P<0.01, P<0.05), C#iE 35 1 h, HSP7T0mRNA % i & MDA 4 ¥4
EHEFABEZRY (3 P<0.05), mhik SOD EHKEFHEF B EFTH (P<0.05), Plask
e, BHEFZRESNE 1h, ¥ CAatEE &G HSP7TOmRNA B %43 (3% P<0.05),
mPlakiEashE 1h&x CARRM % SODFE®IEEAE (P<0.05), P2 4 hik 535G B 2 o
ZHE 1 h, ¥4 CHAAF 5 HSP7T0mRNA ik & f74 SOD #EH 2 F & (3 P<0.05), @
P2afE%#. 23 AENE 1hi CARE %4 MDA 2834 2% (3 P<0.05), P2
WEEBN, BHEFANREHE 1L, 3% Pl AMEEHE LY HSPTOmRNA 2% FTH (3§ P<
0.05), P14a, P2 ABE s PRAHRBA S VER CAN B EH M (P<0.05), AEX& ok
G @, HSP70mRNA %% 5 & 7% SOD/MDA 4] 2 8 F E48 % (R=0.48, P<{0.05), %i#:. —k
B 5 KREHBAKLET LAEHE ARG @ HSPTOmRNA £ ik, 374 A 3815 3 BT % % 09 &AL 5%
M. BB RFHBFALAE)E HSPTOmRNA ZX MK, THRESHBREL N KHELERE,
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B HSP70 J5 /Y B4t £ /N B, 40 ML 5 T2 7K F 3
., EHEE ROS S ps3 EERE LA, &
BHMG 1 B R B 4 1k — 25 B AE™ . WL HSP70
FERFEARAER., BRARZRGRE. g
PUENRESTREEEENRPER. B UM
B, —KABEH MK BE S IIG A E
LR HSP70 & 3 m, HREFAHE)S 24 h
ANB4ifad HSP70 AR BB ZHET B E LA,
1B 26 T % 1R T 4L 3 X 77 35 32 3 5 A\ LR E 48 A
HSP70mRNA % & B # m KX W #H &,
HSP70mRNA J& % £ %t 5 IR B & N3 A 38
IRRILARE . B, ABFRE S — KRR
FERFBUEHE TR, RGBSR R S 8iE5)
FE, Wit —REEBREGERTAEX J198E3 5
AL E 41 HSP70mRNA K B i 2R 19 &
WA, BN e R AL B O B IR B s R T AT R
BESZIAKHE

O R 3

1.1 XRZFRKES5H4A

ZRENEREIMEREERFTR %0 20 4
BB R E. LA 2 H: —RSEBL
HA (P, ZRERWAEHA (P2), H4H 10
AN. BoBshix e (O 5 P2 HZiRXHEMHA,
DL k@R T B AR e X R 2 RXE LR
WA LA, HHES), 2Rk REBEES. C
YR A Bruce FIL7EM G LT A MIE S &
J1v8, fERIvEissh X A . PLATH KN
—WHEEEFAE 1 h, P2 45 B8 N
—MA, BR=RK—® GEA®K, P11 P24
ZERWKE 24 h J5 K Bruce FILEMHE LiffT
WA B ESIE .

®1 ZREFEBME (XLSD)

244 51 n B%/cm 1R E /kg AR
CH4/P24H 10 171.25+5.4961.66+5.50 20+0.79
P14 10 172.7+4.56 62.5+4.37 20+1.32

1.2 EEUHFMRKA

FEZUE N Quinton Q55 FHBHL &, 2900
O ETh E MR AL . Polar B.0o & FE ., YSI-1500
SPORT £ 1 FLEE 43 #71¢ . PTC 200 PCR 4%, A-
pollo /K F-HL 3k {X . BIO BERBE RS 722 4
FEIF. TU-1901 E4M 3. TR
R AE. FERANCHE2Mm S RNA P
B &, @A RT-PCR 5 & . # A PCR I
1k ) & . HSPcDNA B 5| #. DNA Marker,
EB. g, m e E A SOD # MDA il iX& .
1.3 HEMAEXBAR

iR BAL B R e SCER [12-13] EeAb bk
RS, PlAZKERBILE 1L (%, B
BE46+£1°C, BB 85%—90%, {KE T 2%),
ZRESWHHAGTRE, LRARRER, WEM
WRZRXEFL. TEZH. RIRTALHE 0.5 h,
RIRTUALEE RN ZIE R ERRE. P2 f2iH
BREIE = RFFT—k GEAR HRTEHE, £
=F P14,
1.4 ZREEBHAR

C 41k H Bruce JFILTEM & b HE17 3 3 A 17
B E B (Bruce B3 HFEWE 2), Pl
HEETAE 1 h K& P2HZRERETAFELE R,
WIZE i (R 2540.5 °C, MW 60%—65%)
WE 24 hj5, EME LHTBEEAEIHET
vy, B3 JrE C4.

R 2 Bruce BHAR

F1R H2%R H3R HAR H5R FHOR IR
# )% /mph 1.7 2.5 3.4 4.2 5.0 5.5 6.0
YerE/ % 10 12 14 16 18 20 22
METS 4.6 7.0 10.1 12.9 15.0 16.9 19.1
fit 6] /min 3 3 3 3 3 3 3

1.5 RRKEBSENE
KA Bruce Ba %, R 2 900 K AR5
AT, S RCEk [16] A B VOse: O

REBEAHEMNMERFEE: OFKE KT
1.1; QILF KT 180/4r; @M FLERYEEF 8
mmol/L YA E. A AR 3 #4441 3L BP o] 5 <€
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HERBARY., B RBFILRRENLE
(HRpa) « mKEBFHHESRE (VE..0 . HXFHEK
%iﬁ (VOZmax/kg)\ %jﬁ%ﬁ% (VOimax ) ~
MR (R). B3 HigEHE (Time), R HEZ
WGBS R AT A0, AR . QR
BIELME L ANES; QS &AL
EFAMREA; @ ZF Mk Y EIESRME EFAIFAE
B A M B AL, OB R B SR, SO
R (HR), @58 (VE). BRBEEMHR
(NVOma ). ML (R). RALREH K
(Y% HR.) &
1.6 ZiXEMBARE

Cdl, PLAK P2 AFZhai L. BYMR
wIEFERIZ] . B35 1 h 433k i # bk, W
K2R I E 40 . HSP7OmRNA, Il 7 7 —
B (MDA) ., @& /Y ELEE (SOD)., IMFLER.
1.7 RT-PCR

B 1 ml f EDTA-K2 $i#%¢ 1, {5 A DEPC 4t
HWE.OE, 9000 #BE.L 2 min, £ EWE, A
1 ml #) Trizol, 4 CF 12 000 # B .05 min, B
B AGE L 0.2 mL, 4 'CF 12 000 # B .»
15 min, A RPIEE 0.5 mL, 4°CF12 00055 .0»
20 min, A 75% Z B 1 mL, 4°CF 10 000 #% &5
5 min, REFIAK ZBE. BUGE & DEPC /K % f#f
RNA, 4r%d 5 pl I F RNA €&, /T RNAH
TREE T, FIR SN 600 B 1 2 BT 48 B A

B RNA ¥ E (pg/pD. PL A260/A280 7£ 1.8—
2.0 LIRS RNA SEEE 847 B9FRE . B 4 pIRNA
PEAT 10 SR W BE RS FL Tk, WL 18S il 28S K 58
B, K RNA G TR .

R B RRAHEAR RNA LI2 pg/pl
MR BB E TR IR (<11 pb, HeBRR B R
ME®ELTEMA Oligo (dT) 1 pl, #H&
RNA, jim DEPC /K £ @& 12 pl, 65 CEFE
5 min, % REFEN ERIESTED A MA 65X
Reaction Buffer 4 pl. RiboLockTM Rnase In-
hibitor (20 p/pD) 1 pl. 10mM ANTP Mix 2 pl,
RevertAidTM M-MpLV Reverse Transcriptase
(200 p/pD 1 pl, BREBSHEE L. 42 CTHE
60 min, 70 CHI# 5 min &1L RN, 38 RT 7=
L7/

PCR 3% . RGN SRS, BR25 pl
RBiERR . 4 BIIA 2 X Tag MasterMix 12. 5 pl,
Forward Primer (10 pM) 1 pl, Reverse Primer
(10 uM) 1 pl. Template DNA<1 pg, il Rnase-
free Water & B A 25 pl, TR FE L, #F
17 PCR . (PCRE|YHE 3.

PCR =443 #7: B PCR P24 4% 7.5 pul, #
17 1% B Mg W BE BE B k. HLE 80V, H YK
60 min, ZJ5X M Syngene £t BE & G MBI
BT, LA HSP70 5 B-actin 33§ 4574 A9 1R
T AR LR W HSP7OmRNA Rk K ¥,

*3 PCRE#
Primers PCR prodycts/bp 5l GCEHE
HSP70
sense 5-CAAGATCAGCGAGGCCGA-3 200 18 61.11%
antisense 5-CCCTTGGGACCTGAGC-3 16 68.75%
Bractin
sense 5-GGTCACCCACACTGTGCCCAT-¥ 350 21 61.9%
antisense 5-GGATGCCACAGGACTCCATGC-¥ 21 61.9%

1.8 miF MDA &€& SOD iF 4N E
FHBAEKZ (TBA) HllEmiER—
B (MDA) &8, F#HES AN EEEA
LY ALEE (SOD) TEE, #efE+e B & Ui B
B E R AT .
1.9 MFERERHR
Fi2 E = YSI-1500 SPORT 4 If 3, B& 4> #7
ASCI R i, LR A

.10 BERXRESSHITELE

RT-PCR £ 56 %5 4% 5% FH 8 Joe I 5 Ak B8R 44 3k
BOKEE . FrA #4E A GraghPad Prism 6. 0 3k
e fEE . HI¥3is F SPSS 17. 0 for Windows
e, CHE P2 HEZKHE, WA
Bl JG %7 B8 % A Paired Samples T-Test, AN =1
Bsf 18] A5 B8 L8R A One-Way ANOVA, P14
A WHAME LKA One-Way ANOVA #47
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BmGE I, SRUFEHH L (XL
SD) Fin, P<0.05 AEREFE, P<<0.01 K
ERMBE.

2 ZBmER

2.] BEALENHEZEREFARARZIELE
EHILL8

PIAZRKEEMREAREIALHE 0.5 h,
1 h ¥ RBAEERT &K 8 EAS (P<0.0D),
HE A 1S hiRBETE (P
0.0, P2 HZIRF T 8 K\ RBLIE,
BEBFYEARBHLAREO0.5h, 1 h HER
ERIREZEFE (P<<0.01), HEWAIE 1 h#
0.5 h iR BEFE (P<0.0D), WFE4,

R4 BERBLEANPEFIRAMNAZREERBE

Tr/C TR R B4 3 R FiRBi4L B 0. 5h IR L b
P14l 36.7640.75 38.0441.06* 38.8440.87** # #
P2 41 8 ¥R i T AL B F ¥ 4E 37.4740.52 37.9940.54% * 38.43+0.50% * # #

B ATEHBMAENAL,P<0.05;** AF5 FHBRALENAIL,P<0.01; # 475 & BHR
#£220.5hAgK,P<0.05; # # £ 75 FBFALE 0.5 h A1, P<0.01,

2.2 RERTPAENMERAERENLE
Pl AZRE BT EHENRDE TR
(P<0.01), TREHLAN 2%, P2 HRZiRK
EHTSREEMLEE, BHELEYEKRE
ETR (P<0.01), FTRESLAN2%., W
Fz5,
®£5 BERAENESREEE

Weight(kg) HRTAER ®REFAEE

Pl 4 62.53+4.37 61.39+4.12**
P2 8 KIBHIR T B S  62.40+5.45 61.55+5.28**

E: AT EHBRLENAL, P<0.01,
2.3 BHiEWAIEREDKSE AR HSP7T0mRNA

HEL
CHZHE BB sE %, M H M

Hsp7o FREgEm—

T

C-1/hRF PLE# PLENZ] Pra /bt P2 &l

HSP70mRNA RSB B LZHEBEA R (P<
0.01), Ft & T 2.96 /5. &3 J5 1 h &
HSP70mRNA XA &Kz G2 B E T (P
<0.05), P14 HSP70mRNA 7 Z & Bf. 23l
JERZI Rigsh)E 1 h, ¥y C 4 AH R B H) 2 A B
BEIE (¥ P<0.05), HABFET 10.29
fE. 2.34 451 10.97 4%, P2 41 HSP70mRNA
HEZEHERZFEZEHE 1 h, ¥ C 4 FE - E
ERNEEERE (P<0.05, HA4MAET
0.93% M1 3.18 f%. P2 4 HSP7OmRNA 7 % &
B, B3ERIZ XESE 1 h, ¥ Pl AR
BHESMERE TR (P<0.05), HAB TR
T72%. 43% M 65%. WE 1. A 2,

P2 Bz

P21 /pi
- e — g N ,,

B 1 Fi{EmikB %A HSP7TOmRNA RiEEK

2.4 miEWmLEREMmE MDA §&. SOD &
TR
C 4 1355z s BN Z) M3 MDA & B8 % # it
BERM (P<0.05, B35 1 h ZEI %8 &R
> (P<<0.05), P2 4 MDA & B L. B3
JE B2 Kz sh a1 hik C 4 R At E & E 3 8 &
B/ (¥ P<0.05), WA 3,

CHN¥Eiash)5 1 h ¥ SOD & M5 3
JERIZ B Z T (P<0.05), P1 41 SOD & ¥
#izshE 1 h & CHFM RSN ESEFS (P
<<0.05), P2 41 SOD {EHEZ 3B 2 Mz 3l 5
1h, ¥R CHRMMENEEERS (3 P
0.05, WA 4,



78 i BE I S B R S % 30 &
p<0.01 <005 2.5 ZRENBEIREABEEE. NIAKE
st PR SRR T AL
PR ¥ e | P<°'“;/<"“ C4l, P14 P2 AAEHIBBHR, BAL
g | pompa // / =C % (HR.). RABHESRE (VE.). X &
1 | / / P RERR (VO /ke), RABAR (V0.
) / / / R (R, i23) fjBnfE (Time) &EFRIHR
Z, / / / IR HAA (P>0.05) , W&,
/ / / PlA. P2AN BT EIKENEIE
O e Emma  d 1 (VE) % C B EW M (P<<0.05), HAbis
FaEEOE (HR), BAEABEMAR (%
M2 ZREMERHAR HSPTOmRNA VOu) PR (R). KD RT A (%
(HSPT0/actin) MRRA i H HR.. ¥ 4818 4 (P>0.05), &
. ®7,
o peoDs  , p00s  , WRC C#. Pl 4HM P2 2k ¥ 1138535 A
Sel ZIM AR RS AR B EY B ERM (Y P
E , <0.01), C#4l. P14M P2 AR RE S1BEH
{.@ % B % JE 1 h I AR A 4R B S B 04
= / / / & (¥ P<<0.01), P2 43z 3h /5 BP %) i 3L BR ¥k
Ez / / / ERCH., PLAMEE M (¥ P<0.01),
= | R S,

(=]

E ZEFEIZ B3 1 /M

B3 FidFEMF MDA &E (nmol/mL) EH

17 MDA 4 & (nmol/mL)

(LTI

i ZEB A% B3 1 /M
B4 ZFRAEFEMFESODEY (p/ml) EH

: <0.01 .
157 ! <0.07 !
mm C

~ . P14 p<0.01¢p<0.01
o 2
00—y
G 0<0.017p<0.01
B Ip<o.o1I Ip<0.01l
K :
(L
®
) /

0

N X N X N X
RIS R RIS

B 5 %ZikENIBiEshn h2 R
KE (mmol/l) WTEL

K6 FRENBEIHNRABEEFERNOEL

A5 HRmax/ (B/min) VEmax/ (L/min) VOsmax/kg VOsmax/(mL ¢ min) R Time/min

c4 183.6+9.55 102.12416. 64 49.86+7.19 3 064+524. 41 1.219+0. 05 14.18+0. 86
P14 193.78+7.16 116.37+13.82 53.22+3.13 3 319.22+252.75 1.17+0. 06 14.4+0.85
P2 41 192. 6+5. 06 111.1+11.70 50.79+5. 69 3 135.1+398.14 1.22+0.05 13.9840. 82

R7T BRENBEHDESHNHEEREL

24 5] HR/(B/min) VE/(L/min) % VOzmax R % HR max

c4 168.3+9.98 64.31+6.59 82.61+4.55 1.02+0. 06 89.8+5.41
P14 161+8.56 69.63+4.70% 78.33+6.56 0.99+0.06 85.78+4.76
P2 4 158.4+15.06 67.16+4.13* 79.48+7.79 0.99+0.05 84.7+8.00

E:"AT5 CaE, P<0.05,
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2.6 tHXMESH

Bl 6 MRS T SRR, ZiE MR E
4t HSP70mRNA ik 51175 SOD/MDA H. i
HXHEHEY, ERFEMRX (R=0.48, P<
0.05), RA—REZWERTALE )G ZLH i
W E 40 fft HSP70mRNA Rk 340, £ B i 3%
SOD/MDA. . 51l i 38 i

26.0 -
* R=0.48, P<0.05

o o
¢

24.0 -

N

g

(=]
T

SOD/MDA
— [\
x <2
(=] (=]

—_
I
=}

14.0 - &

1 1 1 | 1 |
120 0.0 1.0 2.0 3.0 4.0 5.0

HSP70 mRNA

6 ZiXEMAEE MM HSP7OmRNA 5§
1% SOD/MDA bt 48 % ¥ R B B

3 AR5 b

BHRER, —K BB KWz 3
YIGRDY 0] & ALK HSP70 & 3 hn . 1 %5 F
BT AWM HERAN, —RIBEHE
30—60 min, ‘F 8 L HSP70mRNA 3£ ik ik 3] i
B, ZEZH T, 6 h FRE Z#HKFEDT, 1
H A RRBEINSG, B3R NLA HSP70 & H
K GIIZRETR 100%6)  MEE — J& 2148 1 J& 43 5
B 181%., 405%., 456% 1 363%, R T K
#, HSP70 HE & ME BB AN GE ZFARB,
[F 5T & Bz 3 5 e E A SR E . B4l
Midk HSP70 7Ei2 31 /GBI Z]. 3 h, 24 h W&
el . HSP70 33k 5 i 3 i [a] # 38 B 2% V) 46
Skt R SR BEIE g i R R I HSP70 Rk
. EREVIZRXT HSP70 #1555 8 B D,
MXFizzh T HSP70 Kk mmdLsl, HEI
INKEIZE B Bt ATP 4. REFE.
pH EH ., A, ILRER, B35
EE LA . MR E R, B RERSER
HSP70 34 fin gl g W &,

A SLIUESE, 13815 3 J5 RN Z) A I = 40
it HSP70mRNA B Z# i, ZE31/5 1 h Bk
K. RERERR, —RKEEZKERBAEHEF 5

Z LAWK B4 e HSP70mRNA ik, &k
Tk ¥ 512 3B N5 HSP70mRNA Rk i# — 2
BN, SCHERFR BN T S B HSP70 & g £,
HERESZHARIMBEARRX. fEE HSP70
TR, M MAETE R, 2 8RR R
Y, it IR P By AR AT S 5 HSP70 7=
A, AT IMALRHE DI 5 RO RE T . AT R B4R 3
YER™ ™, T HSP70 3% 3k B9 B 48 4 BF 52 & 3,
25 6 PR Dk 52 AT R TR T AR R ML VR O B FE K
RO L HSP70mRNA 7K FF 15 min 350 5 15,
30 min #5010 4%, 60 min 0 2 457, MG
AL 3 5 K BUFIE HSP70 #357E 8—24 h 353
REEP, MALZB R EESEREHR, —
W R AL 2 5 40 i HSP70mRNA 7£iz 3 /5 Bl
ZKkiEHhiE 1 h, BEBEHGBASH AR T 2. 34
f& M 10.97 5., W £ W & R W L& H
HSP70mRNA #3352 fizsh)/5 1 h, &id
AT RASAFE T 0.93% F 3. 18 45, HELWK
iR AL fF HSP70mRNA 3R 368 — K & i B
WAL, XA, Bz KEDNE 1
h, FBITHBT 72%. 43%F 65% ., EHTRER
BT v 115 2 52 107 3859 3 IO P B o

ARSI R ) — WRGE 3 B B s
%, RUBHBALEZFENZ, ME MDA
SRR HBER M, SOD EMA G,
B HSP70mRNA R 35 7812 3 J5 B 21 45 %% # i
BETE . UL 1952 S E LR B S AL KT
B, AL R A A R LAY BT ROS /Y
B, 5ENUASE R EIR G . SR REIRR AL
MBI R KR, ALRPRAT REBAL
AR, HRRY, =IRBALE AT X B
JULFN K B2 40 g HSP K3k, R A ELRB LR
ARG TG T, 38 0 oK FRUTE & IR BR 5 9 32 3l B JE] A
KR, BREMAHEMEPIERS
HSP70 £k F 2 EMED, ALK, —
WE IR TE I SOD % #7833 3 J5 B %) F
B 1h, BEGMBARERS. ZRER
it 5 MDA & RAEEZERZIMEZSE 1 h,
iz g3 BB 8 E L. M SOD EHfEEE
BiZifizsh/E 1 h BEFWm. W —RkEXZRE
RIMALFEH 5 4 ffis HSP70mRNA 7£ iz 3 f5 B ZI
MiZE#hE 1 h B ZFE, H HSP7T0mRNA 3
K 5IME SOD/MDA ] 2 B & EAMHX. &5
IR AL B Kz 3 XA R RS HSP70mRNA
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RiEWBER, RSV EEEE, MH
JiE B ALK, WU T i 3 3 A AR
. FERFRER, —REBSEREGRTEHE
HIEE RS E VE Bz s 4 8 &
m. BREENRBAKERTER, RRH
FPRE TR Rz ENAE R TIE
&1,

PR, HSP70 1945 F 4R 7 WL 62 46 Bt
SR YL U IR S AR AR, o F R E
M. AT ER™ ., HSP EA ALK
AYE T, HSP 5HZ56 W) RIS & B #MEs C,
SR RIS v, (R 3E ATP KM, J080N BT
LA A A B R, T HE B A Ak Y B
5. BFEIRE /D R 8 ULt Rk HSP72, Al
i 75 Bt AL EE SOD 15 1, 1 i & Ak B R 45
REAR 198 32 3 ¥ B B B LR 45 A 550 . [
A& B0 Uit 3R 3k HSP72, W iE i 32 & 0
Mn-SOD & & R &M, W0 g ET, X
e o TV O R B AE DY EAR R P
o e R AL B A ) T 9852 3 i ALY AL

M B, HAHHE EEERAEA N
HSP70mRNA 4t EALVER .
4 Hi

AB IR B — W T 2 YR iR AL BT 12
Bha A% E 40l HSP7OmRNA Rik, M
U533 Bl i B AL DL B 5 . B 2 R R AL B
J& HSP7TOmRNA RiAFEMK, FRERE X RiREL
IR GOBEINA Y A

S E 3k
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Effects of Hyperthermic Preconditioning on Blood Leucocyte HSP70mRNA

Abstract ;

and Oxygen Free Radical after Exhaustive Exercise

CHEN Ting, ZHANG Zhi-yuan, ZHANG Yue-juan

(School of Physical Education, Tibet University for Nationalities, Xianyang 712082, China)

Objectives: To discuss the effects of two kinds of hyperthermic preconditioning on blood

leucocyte HSP70mRNA and oxygen free radical after incremental exercise. Methods: The subjects are

randomly divided into 3 groups: exercise control group (C) , exercise after one hyperthermic precon-
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ditioning group (P1), and exercise after more hyperthermic preconditioning group (P2). P1 Group:
The hyperthermic preconditioning is performed for an hour (Sauna, 46 & 1°C; relative humidity,
85%-90%). P2 Group: one hyperthermic preconditioning every three days, total eight times are per-
formed. Group C applies Bruce protocol on treadmill to do incremental exercise to exhaustion. P1 and
P2 Group are at rest under the normal temperature for 24 hours after hyperthermic preconditioning,
and then do incremental exercise to exhaustion on treadmill. The maximum heart rate, maximal exer-
cise ventilation, maximal oxygen uptake, respiration quotient are recorded at the end of the exercise,
and the ventilation rate, maximal oxygen uptake utilization ratio are recorded at the same time. The
elbow vein blood of C Group, P1 and P2 are collected before exercise, immediately after exercise, and
1 hour after exercise. By RT-PCR method, the tested groups’ expression of blood white cells
HSP70mRNA are detected, content of malondialdehyde (MDA) in the serum is determined by the
method of TBA and superoxide dismutase (SOD) activity is measured by the method of xanthine oxi-
dase, blood lactic acid values is examined by the blood lactate analyzer. Results: in C Group, in imme-
diate testing, the expression of HSP70mRNA and the content of serum MDA are significantly in-
creased (P<(0.01, P<C0.05) compared with the test at rest. C Group after 1 hour’s exercise,
HSP70mRNA expression and MDA content are significantly reduced compared with immediate testing
(both P<C0.05), while the serum SOD activity is significantly decreased (P<C0.05) compared with
immediate testing. Compared with C Group, HSP70mRNA expression in P1 Group increases signifi-
cantly at rest, immediately and 1h after exercise (both P<C0.05). SOD activity of P1 Group elevates
significantly immediately after exercise (P<C0.05). Compared with C Group, HSP70mRNA expres-
sion and SOD activity in P2 Group increases significantly at immediately and 1hour after exercise (both
P<C0.05), MDA content in P2 Group reduces markedly at rest, immediately andlhour after exercise
(both P<C0.05). Compared with P1 Group, P2 Group HSP70mRNA expression decreases markedly
at rest, immediately after exercise, 1 hour after exercise (P<C0.05). And HSP70mRNA is positively
correlated with the production of SOD/MDA (R=0.48, P<{0.05). Conclusions: Two kinds of hy-
perthermic preconditioning could increase leukocyte HSP70mRINA expression after incremental exer-
cise, and reduce exhaustive exercise-induced oxidative damage. Leukocyte HSP70mRNA expression is
decreased after one month hyperthermic preconditioning, this may be the adaptive response to repeat-
ed heat stress.

Key words: hyperthermic preconditioning; HSP70mRNA; oxygen free radical; superoxide dismutase;

incremental exercise; exhaustion





