g Zh bk 8 4k 2¢ £ (Chin J Arterioscler), 1997, 5(2)

+ 181

Dbk v T 1 Bl bl R pry v BE A B 2 35 S0

ot T Rk

(MAFLER

K 72 F A (heat shock proteins, HSPYRH 20
HEARARMEARFTEYSFR. NREAR. 3
AR, AEAHEY HSPHEERFIRAARERE
1. #4E HSP 4 FR AR, 4% HSP 90(4r T & 90
kDa).HSP 70(4+F & 70 kDa) .HSP60 #i /5 F B Y
HSP i . o1 T RE &[] HSP MR ERM/FI RA R K
B Wtk 8 E AR R KA HSP M H 56 HSP v =4
TR BERE, Bk HSP B F VR, RBER, W3
Bk EE 4L ( atherosclerosis, As) , EFZHWILIEER S
HSP M#tRHEH XD,

FE& I HSP 1, M A 316 HSP70 MW RE K
J7iZ. HSP70 RAHEAMRAH G A EHEE R K& HER
TR S B TIRE, X By AL 40 A5G e n s 45 )5 4
HEZRAFEET . EFHNHBEFHRIK T, HSP
SEMMAEATERASERNHEOEE, RPHARET
B0

R Bh Bk AR A B IR L B R R ILAE AR A
1k &Y {i %5 B B8 | & (oxidized low clensity lipoprtein,
OLDL) % B R 60 R 3, ML 79 KX 40 R0V 1 L 40 B AR
A8 X 30X 0 0 38 7 A A I Bl 8 B, OB RE R R AR
MEARE. EFEMNTFRE R MESHEAZIIER
W3 A 4Let, ShBkaE A HSP70 & BN, X Xt 3h
BB — F{RIPE R IV T 7E As X 1% HSP60 & % 4%
10,58 HSP60 Wl EES 55 As MR BY ., & EE
IL4ESE T HSP B Rt iR, AL 8RS T HSP x4 38k
RAREEEE ME—-RESR.

1 AREEOSAENE
L1 MADHDFEEBREPARREON %
PURAEEEDRANETHH RS RAE KSHEH
BRMERY., RRTHEEEEIY SRR R HA
ES HSP ™4, HXt HSP FE R A I 8 % F BT s &
4. Bt Udelan SR & 2% & A5 BHF R I %
AR E B EFEEHIE S HSP70 mRNA B RIER
HSP70 8974 . o A HUH RSO A B S 3 R B
AR A HSP70 EE A E 31 39 Kk, T o ZEXNE

F+E ¥R
4L & 100730)

RO ES L. #R HSPTo EESHER
P REREDL « ZEN SN EFFHRGER
Br, A0 EHOENER. ZEKRNKFTFEH, ZEL
AP ESER L BR o TSN R AR
EEOUERIEEEERDY, KT P HEXR
I FE FH Bt 8] 3% § HSP70 R FE.

Xu ZEAKBEARTEHURERIERRNEGY
(FHEK. ZEEATHAER DELEAS, BE
I FE F+ 7% 5 ML 8% 69 HSP70 mRNA FikZ R XL E.
R LR ME K EFHEFH HSP70 mRNA RiX £/
BB, MEAAYES HSPTO ZRRAMNZAXARSM
EFEOBEHEX. OFF KAHENIESFRENR
ERZ W E T EE , W # HSP70 M RiE . £ 5y
HEEHZREERERRAHE,HSP70 R 5 8
EHEIP IR X ELERIH—RIE,BPHSP70 E
EHRENRERN B LEN —FHEEERIN.
1.2 #H&4RES 70 XRFXLLIHNE

H AR HSP70 mRNA XM UIWLEH AR EE,. B
A HE 3 2 v B 0L B A (8] 0L 380 3 7 2 o0 3F v A LR
HRFESHKE HSPIO BEREZRXANFTEFRHZ—. B
SABF 546 A ok 0 O B L R 0 LR ¥ B0 O 3 FE
S Bk 8E HSP70 REMFED Bir R AN, mig
R ENRBHTERT BRHAEKRA, SHKE HSP70 &
AMEERB TERECHR WHEFEM KB
BT EH BB RN, EHENIF R R, WA
F BBk BT &b 9 P9 FR 1 X HSP70 3 3k (4 B2 w42 1L 45 A &
HAHEEIHSPTOMAXRBRRATHEEENHRE
THLEFBMRES o X FREE 7 BE 4 5% B B0 T RE KK

PAREREHETRETERHERKE, B —#&
% & f 3K 75 H F (heat shock factors, HSF) ff 4+ &,
X HSF 5—ffF#E T HSP B B 31 T Ky ik 5%
.0 (heat shock element, HSE) & 4= # B {E {1, HSF
LIJE DNA 6 REFETHRHRA . ERRNEERET
BERIER S DNA LS., BATXM HSF BELRB T E/A
Z,HREKSNAREFROARTEREN, X —IEY
BRHSFHH—BUTAZBUANERIEIE.URY



+ 182 -

G E Zh KL 2 £ (Chin J Arterioscler), 1997, 5(2)

HSF @y s E kg XM,

WA RE HSF. 2 REGERS
Y¥R. HSF1I 258 B. B2 RAPEAERELUDES
HSP70 XA ERM L E: T HSF2 Z#ARR KB F S A
L1 4 RS A 0 & Bk DR P ik AL L 4T 3 5 R S HSP70
ERREAX BIEMNTIRGE R ER HSP70 3Bk
BE A7 4 B L E 3% HSF1 i 5 . K R BB el
THEES R LESHEAR. ROOLEES S5 E HSE
F5 6 DNA 44 ,EH-DNA S5+ &H HSF1. &
KRB ENIKEEM HSF1 SR H A L8 B, HLUT
BRI XD RUE MK 3 2 I #O  HSF1
BRERS.BEF HSPTOW 4.

SR B m Al fd % HSF1 I EL B AT .
AABRBROLEARMMELSHNENIER, FHRRZR
EOBA, FRNARTHHGBERTHE. BHEANK
% HSF1, W B3 HSP7o BEEH RMNEME. EHI R
FONEARMTEFEIARSTHENED RDRHME
HSF1 & £4% , W HSP70 £ E MR X, 2#mE
AEEMERLSNBEREONE MAPKONE®K
LT MERBFEREF - MBI EAE-1(AP-DY,
AP-1 B ZHERER . FERAMINA.

1.3 AUREOELRDHFEEBLEPHER

HEFR.AYELE. REREHENSRIFEMN
ERfE. AR ERGOLEE EXFERBLE R
2, Gy R A I S HSP70 B Rk B i el
HSPs Xt @ MK {RIF1ER .

mF s ¥R KB IKE, BE AP-1, B &
REZ, 4immEE ARG M. HSP70 R FENZRK
HHKGFEEY, T HRKE E 5 R o e
HEARY SRR, HSP70 (378 I W 30 1 2 W 3
RETERNBLANE I RGBS, 0 R o] 2 1 #
i EE R R . B HSP70 R TN
BRETLERRAFEHEE.

it A, I 45 BE 9 HSP70 3 A = #iTh 6. OHSP70
MEFHARANYELSRE, FARBENKS>FEHEO
HEYNMASFREN THEER; QHSPT0 258
TEEMNEEFELE HSPOAJHETESEANE
B 3IPE4NBEHFES 3INEQHSPIOM LS
HHEMEAR FNREARSAMENAR ., ARZ
B HE AR HSP70 EE XA ERHE SR 21
RN R c-fos Ml c-jun B FEM —H" . c-fos # -
jun BEEBAR ZBEN AP-1, EREIEHA P RE
HRERETFEMAD., SR L ERE®E AP-1 f
HSF1 B #3682 B F, Bl ¥ HSP70 Ml c-jun 974,58

5 1 3 3 F3 % B BOCR 2 T L4 7 o UL 4 A A 64 A
g

B B R 2 A &P TF HSP70 3.0 M R R
PER. fim- B HEERYE HSP70 B HE T X
i, P3R5 B HE T RUS ., As W
HSP70 S B ZWE AN FHKEFHIARN T
EO, BABR HSPIO WA M FH—H i mE &
HSP70 & £ 3% i =] 7% 1% 38 1 9 8 7E I 3% 3h 7 %% R #OR
STHERRIES.

2 AHEZEOSREELE

BHERODERARE LN COEER, HOELE
FHREECHNARGNE, S BUDEEME B,
BAEWREZEH. ARERMLES Y2 AN HE0LE
BH HSP70 ZEME ARV BH T ENMESY . &
S48 B S SR A B ik iR IR B R X Rt B Rk Bl
f#tE, 35 HSP70 £ N M £ B 1EF XU, Blake Hift
i, S %R BOR A T ® 8 I 4 iR 8 3 3 Bk e HSP70
HEERAME, AR ERERLE", BHLERH,

WREBRBFRPRASTRARH, DARRER
25 RE, Sorger FMHANX BRI MH —Fid
F . 18 1R ILE O] 5 LA B ML R e HSP70 £
EiFEE. BERERMAEKXE SHR MEMEENLES
35 150 mmHg, 4t F N MR 5 8 SHR 3k B M
HSP70 #AX A LT HEEFMEAREUSES
HSP70 ZEH %3A™, R4 F HSRs 32 57 ¥ 71 ¥ (8
HmE®STERMAKF,HSP70 REFRXME., Mt
R BYER M AR HSP70 # XA RBR T ESHFA &,
MESENBREMERMDEKTELEAK, BHERL
EERPLEEEN T & MERS, &R 305k HSP70 &
B 5 0 0 B B 1 B 0 T 18 4 o I AR Y 2 &l I K
E,

3 AKEEOSIKRSEEL

AR RERE L — 1Bt 1T HE K. Berberian
Iy EHIE A As FAL HSP70 & B, 34 F 8
AROFERFRPER. ER Xu F5H HSP60 A28
U4 HSP65 &, EEM SEEAMEERYREE
As 557, $#25 X HSP65 &9 S B KR W] RE EL B (R 3t As
HRENRE.
3.1 #AHKEEB 0N E

N BOR S T ME T3 L4 ™ 4 HSP60., KA
R 504> ¥ FF 8 HSP60 1 A 2 HSP60 3t [ i [ ot € &%
MR R ML-3ORICARRER, TR EA



o & Z bk #8 4k, 2% = (Chin J Arterioscler), 1997, 5(2)

+ 183 -

REFIZHBMEARFIIEE T« AIHE,. SRK
B HSP60, AR HER A EAYF. FHRTRHED
Bk B4R HSP6o S & hn. OLDL ff As EE
ERE T, EERSTES AN EARSE A HSP70 A1
HSP602, H4h, FEAMK As RERZEHNE AT
HSP60 & B 8 8 & T 3 fth 1£ % 3h Bk A B8, 15 B HSP60
RS As I RERE.
3.2 AKREBOLH

MORFEFHRER - BERRHA H 3 bk sh BkagE 1k
5675 B 00 I 1 HL 4 B AF B HSP6S Hik (5 HSP60 A X
XERKFHBEFE As FFEE, ML T IHAM As
MRS E R, 580 HSP6S ik K F 58 As A H
BEMMEE. HitOnEER, IR RELE ML
i HSP60 Hilk K FA &™), LR RER, W E MLiF
HSP65 SRR REM AR B TR O M BEER R EK B
B — I FHEHT

RARTEHE 60 KRB EVERE RO 5 K
MEEG HSP6O RIEWERI £ B 8 R R KM Q%
FRY HSP60 ZRAE S ANRBRBMR T, XL
EAEARGREFE QOREELE HSP60 M AR
ERSE, HSP60 & 5 RA SRV @ R E S &
ORI RBORFEME ST HSP k4.
3.3 MHKEED 60 RLRE STBHEL

{# F & HSP65 fiikfy A KL f1 0 AR 35 R 46 A
BHREMTE, UDERFRIC As BT, B RFRTLH
MR B TR ARANFENRREN
HSP60™, Schett A4 & Birkdith As &M
HSP65 Hifk, x MX s AW N L AN S BEER.
B EFOEEE R, XEREERKTLEANEA
AR5 HA 58 B HSP6S. E 4 A
HSP60 f1 60 kDa EAE 4. B EN SO HWE
¥, 52 A B 0 o B A0 R O O A B R, £ SRR
SERARAREER. 0 As HEERANHILE SR
ARG 2B HSP6s B R M, m k5 | L4
K i HSP60 BRI, B4 As EMHBHEFZ—.
BLAh, As SRS T AR BEH S 2 ST & A HSP65 &
ENRERN, BRAKEMN S HSP60 1 B K Y
B5 As AR .

R EEEE AR T RENH T AN . &
A (] LG AR TR RRR IR B 2 AL A R A
WMERTTRAHANEAR™% HSP, M THEAR
REKHSPOO PR EEBEER. MBEFFHH
HSP65 ik .5t HSP60 fiikal T MMIfE R 5B FE T H
MR A HSP60 XK . 1 F HSP 54k HSP [ ¥

5 8 [/ W4k, 5 HSP6O itk M T LT 5 E 3k
B2 4R MUk HSP A 32 X 5L, #E i 48345 P9 BC 40 B, 72 4
BHAs %, RENETL RN As mELZHKA
EAR SERMARXAARIREROREBTED
HSP60 4% 5 ¥E 45 & 40 I ¥4 % » WK 38 40 LA O it T8
As EMH L. REREARAR. FRILAKRMNE
RARBERARNHERE 7, ILERE T HE—F
(R Em A Ab AR RS A, IO As BRI KRR .

&% 30k

1 Morimoto RI. Cellsin stress; transcriptional activation of
heat shock protein genes. Science, 1993, 259. 1 409 ~
410.

2 Wik G. Is atheroscler;)sis an immunologically mediated
disease? Immunol Today, 1995, 16; 27~33.

3  Young RA, Elliot T]. Stress proteins, infection and im-
mune surveillance. Cell, 1989, 5§9: 5~8.

4 Udelsman R, Blake M], Stagg CA, et al. Vascular heat
shock protein expression in response to stress. J Clin In-
vest, 1993, 91: 465~473.

5 Blake MJ, Buckley DJ, Buckley AR, et al. Dopaminergic
regulation of heat shock protein 70 expression in adrenal
gland and aorta. Endocrinology, 1993, 132: 1 063~070.

6 Blake M]J, et al. Neural and endocrine mechanisms of co-
caine-induced 70 kDa heat shock protein expression in aorta
and adrenal gland. J Pharmacol Exp Ther, 1994, 268;
522~529.

7 Blake MJ, Blevay LM, Halas ES, et al. Blood pressure
and heat shock protein expression in response to acute and
chronic stress. Hypertension, 1995, 25: 539~544.

8 XuQ, Li DG, Holbrook Ny, et al. Acute hypertension in-
duces heat shock protein gene expression in rat aorta. Cir-
culation, 1995, 92: 1 223~229.

9 Knowlton AA, Eberli FR, Brecher P, et al. A single my-
ocardial stretch or decreased systolic fiber shortening stim-
ulates the expression of heat shock protein 70 in the isolat-
ed, perfused rabbit heart. J Clin Invest, 1991, 88: 2 018
~025.

10 Udelsman R, Li DG, Stagg CA, et al. Aortic crosstrans-
plantation between young and old rats; effect upon heat
shock protein 70 response. J Gerontol, 1995, S0A: B187
~192.

11  Sorger PK. Heat shock factor and the heat shock re-
sponse. Cell, 1991, 65: 363~ 366.

12 Sistonen L, Sarge KD, Moromoto RI, et al. Human heat
shock factor 1 and 2 are differentially activated and can

synergistically induce HSP70 gene transcription. Mol Cell



+ 184 -

1 & h Bk 4, 44 F (Chin ] Arterioscler), 1997, 5(2)

13

14

15

16

17

18

19

Biol, 1994, 14: 2 087~099.

Xu Q, Fawcett TW, Udelsman R, et al. Activation of
heat shock transcription factor 1 in rat aortas in response
o high blood pressure. Hypertension, 1996, 28: 53~57.
Xu Q, Liu Y, Gorospe M, et al. Acut hypertension acti-
vates mitogen-activated protein kinases in arterial wall. J
Clin Invest, 1996, 97. 508~514.

Knowlton AA. The role of heat shock protein in the
heart. J Mol Cell Cardiol, 1995, 27:121~131.

Marber MS, Mestril R, Chi SH, et al. Overexpression of
the rat inducible 70 kDa heat stress protein in a transgenic
mouse increases the resistance of the heart to ischemic in-
jury. J Clin Invest, 1995, 95: 1 446~456.

Johnson AD, Berberian PA, Tytell M, et al. Differential
distribution of 70 kDa heat shock protein in atheroscle-
rosis; its potential role in arterial SMC survival. Arte-
riascler Thromb Vaso Biol, 1995, 15: 27~ 36.

Karin M. The regulation of AP-1 activity by mitogen-ac-
tivated protein kinases. J Biol Chem, 1995, 270: 16 483
~486.

Hamet P, Kong D, Pravence M, et al. Restriction frag-
ment length polymorphism of HSP70 gene, localized in
the RTI complex, is associated with hypertension in
1992,

spontaneously hypertensive rats. Hypertension,

20

21

22

23

24

25

19: 611~614.

Berberiaii PA, et al. Immunohistochemical localization of
heat shock protein 70 in normal appearing and atheroscle-
rotic specimens of human arteries. Am J Pathol, 1990,
136: 71~80.

Xu Q. Willeit J, Marosi M, et al. Association of serum
antibodies to heat shock protein 65 with carotid
atherosclerosis. Lancet, 1993, 341: 255~259.

Zhu W, Roma P, Pellegata F, et al. Oxidized-L.DL in-
duces the expression of heat shock protein 70 in human
endothelial cells. Biochem Biophys Res Commun, 1994,
200: 389~394.

l.atif N, Baker CS, Dunn M], et al. Frequency and speci-
ficity of antiheart antibodies in pa'tients with dilated car-
diomyopathy detected using SDS-PAGE and Western
blotting. J Am Coll Cardiol, 1993, 22: 1 378~~384.

Xu Q, Luef G, Weimann S, et al. Staining of endothelial
cells and macrophages in atherosclerotic lesions with hu-
man heat shock protein-reactive antisera. Artertoscler
Thromb, 1993, 13. 255~258.

Schett G, Xu Q, Amberger A, et al. Autoantibodies a-

gaint heat shock protein 60 mediate endothelial cytotoxici-

ty. J Clin Invest, 1995, 96: 2 569~577.

(1997-04-09 WrEl, 1997-06-10 & [E])

AEARBERN RN R EHE (V)

FHEEAR
KRR

1) 8 J A AE
Bh Bk E VA
B Bk B AL 1 FH B 1 A
ghbk B &
Bk 3 FR BE L JE AL
R =R LR
FALmE &
RIS
FHEE
SRIALEE L
4L EER

B I B IR

fibrinogen

arterioplasty

arteriosclerotic occlusion, ASO

arterial occlusive (obstructive) disease, AOD
arteriosclerotic occlusive disease, ASOD
arterial oxygen desatulation, AOD
atherogenesis

triphenyltetrazolium chloride, TTC
tetramethyl ammonium chloride, TMAC
tetraethyl ammonium chloride, TEAC
average optical density, AOD

sodium taurocholate, SDC
tauroldeoxychlic acid, TdCA

thrombogen





