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tH o EAASTHE U E SRS B DR RS - HEeR
RRAMFE A RS tH R AR 52 - HAlN & — 1
ARSI ELE - RABERDEAR - R
PREATIER (Ritossa, 1996) - BFFEfE H & 4IHE
ZEER - BB - ARSI ERIE - #A R
&5 [T HSPs SENAYIAZR » HSPs LEZELL
HppWENEDEEM mhEMEDE
(denatured protein) 7l IERERY = & 22 Fffr B &b
PR - WA DAKERT AR AR FE T e S i
fil  EFREMEAEN - RtEZE T HEE T
(molecular chaperon) 7 f# -

BRSO O AVIEHE % - HSPs (KB H T8
AR/ INE] 93 Ry 2o T8 505 » %44 HSP60 ~ HSP70
HSP90 HI/N7p FEVRTEE HE Kt (small heat
shock proteins, sHSPs) » HSPs fF4ll AN AT & &4 5
HHAEAEE H Y 5%  BMATCEH SR EMFER £
TR SRR T (heat shock transcription
factor, HSF) BAZL(R5E & H AR ELE) T (heat
shock element, HSE) FisiR: - & ANSmERI=IAY
BRI RIS - BRI F E BE R v B 1 AR
RAE) 745 &7 R HSF-HSE 8 & 451 » E4HRS |
% HSPs 1y DNA % 5/2 mRNA BEEE T S RGHTHY
EH'E > B AERREECE A AR R P S 2
AR EONREREBY SR A FRREE
AUE] (Locke et al., 1995) -
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ATAEACHRES HSPs LR i [ ok Ay b S AH &
%> ZEAECIME TN © AR (L) -
R E o2 B R fE U7 1 A B (Gunaldi et al,
2015) - o fEBYATIE A KRS - HSPT0 5%
LRI AT - BN Ky HSP70 HAAHEIRST

HIGEREAITIRE AR - (R 4HAE T 2 S e i i
(IERSEE S (Chen et al, 2015) » B %2 8w
HSP70 ¥ HE A RKIRGEES ] » A0S0 -
FHIEGE - UGB ~ [FEGAITL (ischemia) %
PRI 22 P 2 B RO SRR 25 5 B O 9 A PR S
HSP70 B0 I E SHACRE(EH 2 %8s (Peng et al,
2010; Rani et al.,, 2013) » BFFEEEEE © F2FH LML
HSP70 I &5 O ALARERETATRE ST (Liv et al,,
2016) ~ FEFFCMILEGHETRLE SefaAE 38 M R a e
L (Peng et al., 2010; Su et al., 2010) ZFHEHIE[H
TER - AL - FEBRJTJE I TOHL HSP70 &0 E
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Fe VO RLERIM/F 7 BE JJ (ischemic reperfusion,
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AR 22 Mitogen-Activated Protein Kinases/
c-Jun N-terminal kinases (MAPK / JNK) :{lE &2
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Moura, Morato, & Amaya-Farfan, 2013; Staib,
Tumer, & Powers, 2009) » 65 @ BT BE AN IR
U ~ SHER S ERER S - iR pH T~ SE HA
—SALEEL - WEEETE T - LAHIAE
55 (cardiomyocyte stretching) N2 B H[gERT]
FEAHAE T HSP70 3R & HVHA (Lollo et al.,
2013; Milne, Thorp, Krause, & Noble, 2011)



ZAT » BN S LAILF HSP70 & iy
RAWFSC 48R (Leung et al., 2008; Melling,
Thorp, & Noble, 2004; Milne & Noble, 2008) - 4
Locke % (1995) DAB¥aEpiRat N E S TR
7] g ] B2 ] 7 S T 20 A LIl HSP70 2R
B2 - HbtgeiEES) 40 gDl EAYESIAHE
Al Bl B R T S PR (HSF) U 4 B
HSP70mRNA #§7(F B = i EEh4E S 5551
Milne, Wolff, B Noble (2012) WiZehs H A28
TR B B A T R BRI 0 I L AL
HSP70 &fk&E S0 5 M1 Melling 2 (2007)
B 72 R LA 20 AR & R R B A Bl S Lo T BV 5
EHEESEHPETEE - HZEREHEHE 8 4
HREEISKVEE - 0L HSP70 EHE S
BHESIER)A - 5550 - B GRH BlfE
haH[E AT T BEICE BRI - SRR ¢ EES)
oo HLH HSP70 B R 3 &  (hsp70gene
expression) K HSF1-HSE 4% & & (HSFI1-HSE
DNA binding) BHEH S > i iEEh4H - HAFFERTRA
HIEENELAIEVR T EH 70 B EEAKREES) S
HAFERG ©
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VO, max) HEZARERIE N E AT HSP70 Ri%
& [HAE AR O HSP70 &8 (Starnes,
Choilawala, Taylor, Nelson, & Delp, 2005) » JHE2
FR O OB E R IT¥E HSP70 HYS2EE - K
e s BLAE B & A 89 /E - (Staib, Quindry,
French, Criswell, & Powers, 2007) » 75 FazE =
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1. FFBFRFNAAREORREASIEETE
B2 =R - (BRSIB Milne & Noble, 2008) °

FICEEF - R[EMERI#EA HSP70 R EH
ERIFY - BEMEH B E RS AR
BRI EAR - HEFF LR R #ET - 5
TR B2 MBS PN M 2R (estrogen) B SE [ [
(testosterone) HYMERRE S AR » AlgE 2 &
HSP70 FEIREMRIFENZE & 40fF Paroo % (2002)
b7E s B 60 sy g R P A E (R 30
IR 1% HEMEBYIEUCALH HSPT0 RIS
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M S BN Y E B AW 5 122 Rl A ERET
PIRRON SRR B, (PHETE R AEAR) BLIE &
M AL B YCGEEN % L HSPT0 RHE B2 B4
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B B B S FESS SRR L (B PR BB
O EL A I M Bl BRL P DAS NI D7 20 IR
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JE > RILEEE A Hahm ]« MR AR e
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AR

MR R 5 5y Ry lifERRE  (estrone; E1) ~ Jiff —f%
(17 B-estradiol; E2) FlIMf=FF (estriol; E3) » EH[L
E2 AEYpEtEas - tHFeie - BESEERRATER
HATEE RS 8N AR — R LR &K
fiff (endothelial nitric oxide synthase, eNOS) #&R{K »
Whn—% L% (nitric oxide, NO) HYERICELRE LA
HERFIME IE R 1B ARV s A AR T
BRI EALRE IS - BRI - &S,
5 | BEAHRE R R LR - MR i & TR E (F
PR E SR AT - IR B AR N BB R T S e
{EF (Benjamin & Christians, 2002) ; fE22& 5+
E2 T4 P 2 B Bl 4 HSP70 FRI 21y A] REH
i [&] 2 Fo AR B2 B ZRZHG (estrogen
receptor, ER) At HYRAIM: - E2 81 ER $:51% -
#0{sE HSP9O #1 ER 77t E2-ER € S HGAE SR L
k% - 1B ATE( LA AN 2 R sk 2 (R (18 2
C Jf2) 5 MFFBERRHY HSPO B EN(K e A -1
(HSF-1) RS SRIRE (HSP9O-HSF-1) » HE&E & 1F
PSR HSF-1 #E A4HRfIf% R 8L HSE 4551
» HSP7TOmRNA FHi & 5K (B 2 4 D i
) - 534N o frssE HSPOO (E4HNE H mT B8 M 2 1
BagEE o W EA (AR R S SRS E (20
2 1 ERAR) - (L o i b o] TR R
FEAEHF » JRF AT el B4 A e B PR R B AR S £
70 R - R TR S R BRI
AL4MAE Y HSP70 RIFEAFERENA (Milne &
Noble, 2008) -

PRI > ERCERAE B PR EE R H <8I0 T
HEEALR - 4P HSP70 Y& R FEH a4
AT R A BR D BR BRI A > AL - AEAR AR
BRI > NEAE B ML HSP70 R EH
AMIEER (B 1) 590 FEIEE EarBEil
BERSZREE(ET  BEMUIRREERE L
R > BEEMEMERIER D B OME R IR
o F FH IR BRI - B % i i M A ) T
FRKERR OHL HSPs &Rl DLAERE LRI E Y
IEHIHEE (Benjamin & Christians, 2002) °

EXERCISE

}
Heat Stress ® o
Oxidative Stress é\ E
F o \ f)

2. WHRITESNFERVNEMATES 70mRNA
{EF#EE - (EXIS|8 Milne & Noble., 2008) °

ASCEDFMARTCE T 70 AT H D L)
RERVRZEE > DUSCEBIELOHL HSP70 RS -
A 3 — 20 7 AL A B A o A B 1% 0 AL A
HSP70 EHEZERY © EAREMEEM ~ LAl
RN FER S LAREHEA T L > B2V EE
HSP70 {ELIE RSIREF FRVEZY: - AR
RN HSP70 EREE B A REE ) - ¥
DI E YRR REER S EE R ETT 28T X
MR R EE A S LIME 2SR AN
PREEMER - (EAYS MR EEN& AL HSP70 RIFE(K
BRI NE - BB ESFIGE - LA
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M NIt - RAGETTHEBIRTTER - $ el
PR~ e USRI RREE [ o B B HAE
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BalllRoR e  AEEI SR IFNGR ~ it ISR
e A GNE) L OALEVA T 8 B B b2 AR e
b RAIFE P AIE AR 2 BIEEREE - R AT 4R fit
AEGRERE T EE L T 2 27
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Exercise-induced expression of cardiac heat shock protein
70 in sex difference

Shu-Lin Lee', Cheng-Sze Fu’ and Ying-Chih Ho’

"Department of Health Food, Chung Chou University of Science and Technology
’Department of Physical Education, National Taitung University

Teaching CentERof Physical Education, Nan Hua University

Abstract

Heat shock proteins (HSPs) functions were to maintain cellular homeostasis, facilitate repair
of injured cells and provide protection against future insults. Recent studies supported that heat
shock protein (asHSP70) could be a cardioprotective agent, and the protein expression may
increase with exercise. However, there has sex difference in the cardiac shock protein 70 express
aftERacute exercise. While males show a robust increase in cardiac shock protein 70 following a
single bout of exercise, females may not. The sex difference seems mediated by estrogen and
testosterone. Estrogen limits the exercise-related disruptions to cell homeostasis because of its
fast-acting roles in the cardiovascular, such as membrane stabilizing, antioxidant, or vasodilatory
properties. Although sex differences in the HSP70 expression, exercise training, as a
nonpharmacological intervention, that associated up-regulation of HSP70 may prove effective in
providing cardioprotection.

Key words: molecular chaperon, estrogen, cardioprotection, exetcise, training.
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