366 ISSN 1007-3949 Chin ] Arterioscler, Vol 7, No 4
g faran .
R I T3S B ) L A S OR3P A R A AL
BARX FE
(AEERRFHEFHME, KiF 410078)
F A B BEE: BROWES: LEAN: SRy FOEBC EREEFARMIK
H E R FREN DL ENB G FEITERENEAARIERAL S A LT REAZRGA L @RS, b

g R AR T A R AR Sl S L E R ALH 2 —

W IRFFAF o

Murry %5 5 AR AE 25 $U R Te R 30 kR AR S DL AR A
PR 0 JUL SR AL i K R B — A I [ g I, AR B 77 A R
P BRI AR A5, T B 5 O L BE R AR, YR 0 WLRE BE T
R, AR 3K B R BR 9 i UL F03& 84 (ischemic preconditioning) o
Rt FOE RLAEAS FME (R B R 0 B KBRS AN IR 8
HAFE) TAESE'™ o B USRI AL R AW T . BiE
BT 7T 2R W, R I T I R 37 ek AR 2 Bk A B T g A L OR3P sk
Lo FUL A B AL A 2 3 AR S 4 ko, TS L )
B BRI TR AL

1 MEARSLAERMEEER A

ML A B4 B A 2 R B, BRAE N R e S K AL
53 AN, JERE 2y b 22 M A S VR R, 0 R R A A 5K
D3R EF A8 BT ( P9 B R A ot TR AT 203 ) 5 A
R ( A B R - 1 MR 3R, % ML Y FRD 97T 80 AP AL /N AR
BTSSR BRI 4 ¥ A 28 R T (VW) VRIS A
LT W TV KR ARRMEY . RN
FEU 9 TR IR Bl K AT OR 70 M HhOE AR AT 2 e R B ik
W AR I, L H Y BInAT SRR LN A R AT AR AT
IR T A R A 4 R I R SRS T B B RS L I T
FAHT R 5L B o3 W 9D, T — S SR B R -
0 A 3R S A BSORE TBCHE I, 5 T R R i LA £

R AL VT B P R A 05 AL T AN [ 4 43 R AT
HMEH ZA) FUAN [E) R0 AR B 400 ) o R I P VR VE A5 0 T
ZGEAR B WK B R G FE AN K /N B KR R K . Bk
L VA A 5 L P B MR gk S B, X R A B T RE
S WA R PR A O I TR BRI B P . AT TR, R R
SEE AR BN P 2 15 min J5 FEVEVE 3 h 81 RoR A B M 87 7k
ThREIR g . ME N RIIRER IS — AR AR R L B
W R MLE AR5 I, I8 X 46 I 8 P 5T S A Y
B, X5 A R - 1A AR ZOBE OGN <. Sk ULsk i
BRI PR 6 I 3% rh ) e R E IR 25 T v, X AT RE S R
PR I A B K B R ) R IR I R A . N B R R DR
MY BT, A A AR D B H CRE B A B B AT B UL 45
At B P I P YR P R B RV TS B0 LR BE
E K.

B FAE DO fF R AR ALE RGBS B A R e

5 AL P VI A B A IR 4R U R A R BN BRI Y
298 e S D S o SR AR A 1 A, P B IR kK
AR, SEEEEFEEMEE. 2z iR, E3 40
MU SRR R AT 4 i B OB, AT i JE I A% 2 BRI 7 Ji FH 2€
PR, B LR R P RE R, U TR 0 R R A REAS
F B AR, B AT LR .

o JUL SR L P O A 5 e B — R A 4 A o T ARk
R, B A2 v P A OGBS e R B0 Mk P Bz 4 PR 45 4 B
FLJE B 51 R R v PR R AR B o R P R S B v
PR 200 R I AU A A ) 2 7 A S N S — O T R
S P R S 1) (R SR D A Tl A i ) 3 R AR, S B
B H AR SH B AR K — AR, JF RE Bl R e
— AR P B A L T e b — AL R A R, A R RER B, NO
B 1 R I 5K A7 A1, 3 B AT P ) BRI 4 R R T
S B AR By 0o JUL SR A R o R L P A A o A P R AR
BRI — E AR, T 5 S BLO LB . B B
FLZR 55 45405 P9 Bz 4 B AE EL AR, 7 ARG B AR A B
YA RO AE , BETEOE A i, e kO LR 2 55

2 MEARESHRME N OALERP

BRI TR I B 2 )R R I RV 1 R ) I PN R AR
17, RPN EE IE A B KB ST 5K DhRE. EAMLA LR =
3 LA [F) Sl P AR 2 (5 4k DR B oo JFE U VR 5 I 7 9 B AE R
B K RO EEFLTE R B k) 24 ELAE W ok o TS R R 2 o
AL X BRI 5 S 1 P9 R AR AT s SR . AT
ANF A e B O AN B0 5 ) BRI TI0E B AR fE OR
PR YR, B P AR A K o Zhou 25U 7E BE 3R 1
A e AR B0 M P9 B 440 e S8 v I B, IR SRS S T R e 2D 2
i A D RE T R Y B AR A 2K R R S B 2 Aok ML 2 355 4
Rl 7 A R L TOUE LA I P9 R R A

TGN bR, £ 0 LR A 7 8 3 o, SeIR B ik N B 45 £
R 32 sk it Lo WL 453 095 140 2 B PR 3R, NATTHE 0 s ot 903 S af
A BR3P AT R R L AR B O LR WL 2 — Y R G
FUAE W, BRI R I F9UIEE 7 F) 47 Co e K 11 T 4 I 7l 68
ZURR P e ( — SR A B H57) 2 (5 R L g
il 70 FTACE Y — SR A (R T ) T S B



CN 43— 1153/ R 1 [EH s ki 4% & 1999 4E58 7 55 4 1 367

IR R 2R IR R AR 3, R E O T BE VK & A0 b JUL IR ¥
R 1 o BT, FRATTE B A KRR G IEIE WA, B ifn, T 5E R
U5 Lo T BE P 96l WL TR 385 i R T8 5 O 4 S R 30 ik P B 5 U
rx

SR I T S e A B0 R R B (B B IR, R 2R
2~ 3 h) IR OAE RS (24 h EIAEPEH, FHEHR) .
S M0 TUIE LA T ik e IR LN R R E L tHRE R S
RN EARPT. Kaeffer 281 5iF B SR 1M T5703& 37 ( 58 4R 30 ik 6k
1Ml 5 min, B 5 min, BE = R) S LR A ERY, AEMAW
Frek1 A

3 ERIMFE R AR AR AP B9

AT, K2 H 3 A sk i F500E B J0100 I fR 4 5 0 I
BRI E QLRI A 2%, F CAE W BRE LA W iR 22
R — S SRR B 45 3R B R A SR B S5 R S e R &
et T R (9 o LA AP 21 Bl o T S 1 A R AR A 4K
Al AR R R T B . R RS
)71 B0 5 PR A Tl 410 1) 7 R BB FOUIE I F) OR 4 1 L, X 4R
ARWEE—ENES S BOS R K SRS
R B TE R 5 —UE SR R R T (— R R )
55 TIUE I 7= A R I F0& B2 RF 0 IEGR AP IR AT A
FEGR I THOE B B AR B0 53 — BB Y. A B AL I, SR
i P R L N B OR3P A R 4 R S AR R BT 8- A3k
HUE A DR o AERE IR PN B L, BRI S TS B R
F T A R A B, JF SR A 3 S B B AR A
FARR IR A, AT o E K BUS B, B TUE B Py R AR
FTRE-5 PR R F R IRORE TR 5%, TR DA BT Py B2 A 338 0770 4 4%
el Bl B AR 1R Y

Fep 15 2 i TR R S B2 RO 3 R ) SR A 4 T 0
R TLMAEHR. EERERNMRKAEATZER
0o ML AR P, B T 5% YT LB AR Ak, R AL (LA
1 9 R 40 ) B R E AT . AT A A R
) CLIE P AR % 2R PR A S R AR DK B o JUL R it 7505 7o L R
fprep g AR T B T R A B R A O Bk X P B
H LR R P Y BA 2 A 5 R L 900 7 A 2 25 069 R It o U
F T DR B0 Jk A A, TR T 0 R S R R A G kA S R T T
JS2 AT B 5 R ML R A 9%, 7R K B B, Sk I FIUE R RE FH
b I T g o X 22 BBt Ak 16 5 ) 440 81 4 L X A OR A
A5 FH T 49 SRS R S0 B3R 2 3 4 3 i R AR S JoORE T X
o BRI R SRR A 0k A Y P AR T 2R R DR A S JTRORE TR B
NI A L P 5 2 ik DR AR S Jk 59 7 A g I T ML 114 L
PR E Y o 7R iR B Y St L O R A B R
R DRI 5% TR TR B A 0 A I 7 90508 Y o 45 3 ik DR A K% ik 4k
T I5) e i e VA I 2 % PO T L T B P R AR A . FE S A
O U, S 0L T3 L 5 K B I 5k 1L 7 VR B SRR B okt 2
HELTGE 75 3 B4 P B2 AR 2 8 5K, 1224 P AT 5 99 5 I FH B R A
5 A5 2 5 TR A DG R BT B 1 o ik e 2 LR R, g i T
PN B DR 45 e a2 PR U A 5 3 Rk R R S BAORE A K

TG S [RGB 38 P9 B AR A7 WL 1 % 52 45 91 Chen 251

TR A I 5 1% 9% RO W R 40 AR I, ofn B 5K 9k 2R R A i o
FIBUE LR ) R Al i i i 2 — S AL A AE . Yoo
shida 2 SIEBY, BBEAR A(—FhE BN B RATED) F T
BRI E AR 539 05 S B — A LA A BRI & — S LA
AR D%, BRITLTIE B B R 3 I8 P9 B2 A K 7 mRNA 1)
ik, M PR AR K R 2 — M BRI 5 50 8 77, B
B AR B8 B MG, R0 0 A L AR G, BN R SE X
AN TEEAR Bl Mk i AR, e e ot 0o LA o, R 3 B ot o AL 3 RE TR
B, RO . BRI, A S, NS T AR
A A SRR R DY o X e VRl B B A 1 S B
POVE PR VE M 5 2 5 1R T I TRE B ) E IR R AR

PR B O UL AR 37 20 S5 A 5 S0 I 90365 7 7L A (R 4 2 0@ it
BOSARAE A TR AR, &AW C 28 m
TIE N AN AL PR E R A . B it Bk 25 B A TOE R, o0
LR 3 C ¥ T 384 m, JH 0 61 7 e E T Bk . FRE B )
BRI M, Hsh 7] CGS- 21680 B PMA HE B 4L B i 15
TGRSR B, A4 2K I DR A 6 K S TS B X S
A K BB 3= Bl ok I A P B2 B DR 4P U AT B 0 B B C
IR H= 7 BFrEU, $& 7R 76 B 25 3h bk 1% 45 2= 255 DX A 26 Ik 1Y)
A A R AR 1 5 0S| AR ¢ A < . KATP BH I
TR B2 7% R ok, 555 11 S0 B R 51 A 8 4 e 1R 3 Bk 7 3K, B
1 S5t 0 T IR %o 7 bR 2 ik P S A0 A P e T R I AR A
IX e 2 LR IR B A5 Bl SIS S 16 e IR Bl bk P R R B S
BE ATP BUR AT E A X

TIE B9 1R R AR B4 AT e 2 P R 1 T )
SR EAMPIA N RERN T THR[ 36~ 38] ik
&, B v ek 2h B OE SRS ZE R 0 LR P S 1
R T AN BT S ER I RIAH L, X CIEAE 1R O A B 9%
70 UL R BT AIE S o B I 90388 7 1) IR P B AR 9 A 2 7
B R VS PR S SRR T AP ER  R
EFTA S, A BB SR, (B R W, FE R B ik &
A 0L A AR N5 7 00 A It 3l Jok 1A B 00 A B e I R R R
AL B H0 IR DUE B A0 P9 40 AR 0 3 R CR 4 A 3@ i vk
D EBRR I REAR, D EOE R AR C i — S A A
ByiE e, A —E R — A AE, B IK R EARNERIET K
R

HOEHE TR, B KT — KB(NF- KB) ££0 UL I F53& &
1P AE IR AR 4P 25 B Hp i B B AR L, R O & B 5 2 K NF- KB
IR P — A A B A TR & BB C 0 R AT EL
W BE LA REIR A AR A B NF- KB TR, 1
i

4 ZEERIE

05 DAY 32 400 L 43 04 25 65 7 P 0 R L3 1 4 b
GBI 4 WA R, R E VA H R 5 0 B 3 A% R I O o
PReP AR AR A . < B 0BT A AR 4 R R I e U G 4
200 LB R R R TR M B AL . B L 5 P R 4
PR R T TS B 1 — 1D 3 2 R —— 0 B A L 25 B2, %
I B P R B A B 40 B T A R 7 v o I i ) TR



368

ISSN 1007-3949 Chin ] Arterioscler, Vol 7, No 4

AR BWISCIRAIE U, I8 B 5K 2R B A Bl o 5 77 6 ok i Ak
o IS 55 AR I 1Y B 5 DD AR SR o I PR R P ZE B R
(— SRR ) W5 v SR A O I AT L R . 3RS H E
(97 R SR TIE RN AR ML P BE DR 37 DA o ML A8 9 1) BT 3
AT —FHT I -

Tt 70 I TS 2 1K) L6 P B2 fR 4 (- BRESR) 5 —

BLESGR ORGSR TOE B ULERI7 IR ML 52 4L T 3 S %
AR 5 4 8 o M 900 S D A A B AR AP A 2 AR R IR sk
SRR UE SR AR A, o HLOR AP A P IRoE e b o Bk
T B Y B R R P AL 9 15 5 1% B i A G R e v 4,
VA B 200 ML o JUL R R 47 38 5 1 T v A o B, O B SR
T T [

SE

1

10

11

13

Yellon DM, Alkhulaifi AM, Browne EE, et al.
Cardiovasc Res, 1992, 26: 983

Ischemic precondition-
ing limits infarct size in the rat heart.
- 987
Margolina AA. Effect of ischemic preconditioning on myocardial me-
tabolism in patients with critical coronary artery stenosis.  Eur Heart ],
1996, 17 (Abs suppll): 101- 106

Zhou X, Zhai X, Ashraf M. Preconditioning of bovine endothelial
cells the protective effect is mediated by an adenosine A2 receptor
through a protein kinase C signaling pathway.  Circ Res, 1996, 78: 73
- 81
Losano G, Gattullo D, Pagliaro P. ~ Myocardial, general and vascular
aspects of ischemic preconditioning.  Ljfe Sct, 1996, 59: 1185 - 192
Sobey CG, Woodman OL.  Myocardial ischemia: what happens to the
coronary arteries? Trends Pharmacol Sci, 1993, 14: 448 — 453
Han H, Neubauer S, Barbara B, et al. Enothelin— 1 contributes to
ischemia/ reperfusion injury in isolated heart— attenuation of ischemic inju-
ry by the endothelin— 1 antagonists BQ 123 and BQ 610. J Mol Cell
Cardiol, 1995, 27: 761 — 766
Hansen PR, Stawski G.  Neutrophil mediation damage to isolated myo-
cytes after anoxia and reoxygenation. Cardiovasc Res, 1994, 28: 565
- 569
De Fily DV, Chilian WM.  Preconditioning protects coronary arteriolar
endothelium from ischemia— reperfusion injury. ~ Am J Physiol, 1993,
265: H700 — 706

Richard V, Kaeffer N, Tron C, et al. Ischemic preconditioning pro-
tects against coronary endothelial dysfunction induced by ischemia and
reperfusion. Circulation, 1994, 89: 1 254 — 261

Loke KE, Woodman OL.  Effect of ischemic preconditioning on vascu-
lar dysfunction induced by ischemia and reperfusion in rat hindquarters.

Cardiovasc Res, 1996, 32: 1 081- 087

Zhou FW, Li YJ, Deng HW.  Mediation of calcitonin gene— related
peptide in protection of ischemic preconditioning in rat hindlimbs. ~ Ac-
ta Pharmacol Sin, 1998, 19: 477 — 480

Zhou FW, Li Y], Rong Lu, et al. Protection of calcitonin gene— re-
lated peptide— mediated preconditioning against coronary endothelial dys-
function induced by reperfusion in the isolated rat heart. Life Sci,
1999, 64: 1091 — 097
Yao Z, Gross GJ.

Role of nitric oxide, muscarinic receptors, and the

15

17

19

20

21

22

23

24

25

26

27

28

29

ATP- sensitive K* channel in mediating the effect of acetylcholine to
mimic preconditioning in dogs.  Circ Res, 1993, 73: 1193 — 201
Vegh A, Papp 1], Szekeres I, et al.  The local mtracoronary adminis-
tration of methylene blue prevents the pronounced antiarrhythmic effect of
ischemia repefusion. Br J Pharmacol, 1992, 107: 910 — 911
Hu CP, LiYJ, Deng HW.  The cardioprotective effects of nitroglycer-
in— induced preconditioning are mediated by calcitonin gene— related
peptide in isolated rat hearts.  Eur J Pharmacol, 1999, 369: 189 —
194
Bilinska M, Maczewski M, Bereswicz A. Donors of nitric oxide mim-
ics effects of ischemic preconditioning on reperfusion induced arrhythmias
in isolated rat heart. Mol Cell Biochem, 1996, 160/161: 265 — 271
Kaeffer N, Richard V, Blanc T, et al. Delayed coronary endothelial
protection 24 hours after preconditioning: role of free radicals.  Circu-
lation, 1997, 96: 2 311 — 316
Kaeffer N, Richard V, Francois A, et al. Preconditioning prevents
chronic reperfusion— induced coronary endothelial dysfunction in rats.
Am J Physiol, 1996, 271: H842 — 849
Parratt JR.  Protection of the heart by ischemic preconditioning: mech-
anisms and possibilities for pharmacological exploitation.  Trend Phar-
macol Sci, 1994, 15: 19 - 25
Parratt J. Endogenous myocardial protective ( antiarrhythmic) sub-
stance. Cardiovasc Res, 1993, 27: 693 — 702
Li Y], Xiao ZS, Peng CF, et al.  Calcitonin gene— related peptide—
induced preconditioning protects against ischemia— reperfusion injury in
isolated rat hearts. Eur J Pharmacol, 1996, 311: 163 - 167
Richard V, Blanc T, Kaeffer N, et al. Myocardial and coronary en-
dothelial protective effects of acetylcholine after myocardial ischemia and
reperfusion in rats: role of nitric oxide. Br J Pharmacol , 1995, 115:
1532 - 538
Mechanisms of protection afforded by

Am J

Bouchard JF, Lamontagne D.
preconditioning to endothelial function against ischemic injury.
Physiol, 1996, 271: H1 801 — 806

Zhou FW, Li Y], Deng HW.  Protection of ischemic preconditioning
mediated by endogenous opioid peptides in the rat hindquarters.  Chi-
nese J Pharmacol Toxicol, 1998, 12: 249 — 252

LiYJ, Li Y], Peng CF, et al.  Calcitonin gene— related peptide pro-
tects against endothelial cell damage due to oxidised low — density li-
poprotein.  Med Sci Res, 1995, 23: 253- 254

Ferdinandy P, Csont T, Csonka C, et al. Capsaicin— sensitive local
sensory innervation is involved in pacing— induce preconditioning in rat
hearts: role of nitric oxide and CGRP?  Naunyn — Schmiedeb Arch
Pharmacol, 1997, 356: 356 — 363

RRFOAG, BRaram, ZEa8%E, 5. MR85 R R DI SR AR fE 28
R FCOIURMBUE R F AR/, Babka i d &, 1999,
7: 24 - 26

Tang YH, Lu R, Li Y], etal.  Protection by capsaicin against attenu-
ated endothelium — dependent vasorelaxation due to lysophosphati-
dylcholine.  Naunyn— Schmiedeb Arch Pharmacol, 1997, 356: 364
- 367

Tang YH, Lu R, Li Y], et al.  Protective effect of calcitonin gene—
related peptide— induced preconditioning on attenuated endothelium —

dependent vasorelaxation due to lysophosphatidylcholine. Acta Phar-



CN 43— 1153/R FE sk 24 E 1999 F55 7 556 4

369

30

31

32

33

34

35

macol Sin, 1997, 18: 405 -
Chen X, Liu SK.

407

Ramipril induces delayed endothelial preconditions
against free radical mjury via heat skock protein synthesis.  J Mol Cell
Cardiol, 1998, 27: A156

Yoshida KI, Maaieh MM, Shipley JB, et al. ~ Monophosphoryl lipid A
induces pharmacologic * preconditioning’ in the rabbit hearts without
concomitant expression of 70 kDa heat shock protein. Mol Cell Bio-
chem, 1996, 159: 73 - 80
Tofukuji M, Metais C, LiJY, et al.  Effects of ischemic precondition-
ing on mvocardial verfusion. function and microvascular regulation.
Circulation, 1998, 98: 197 — 205

Takano H, Manchikalapudi M, Tang XL, et al.  Nitric oxide synthase
is the mediator of delay preconditioning against myocardial infarction in
conscious rabbits.  Circulation, 1998, 98: 441 - 449

Ytrehus, Liu Y, Downey M.  Preconditioning protects ischemic rabbit
heart by protein kinase C activation. ~ Am J Physiol, 1994, 266: H1
145 - 152

Gross GJ, Auchampach JA.

Blockage of ATP— sensitive potassium

Circ Res,

channels prevents myocardial preconditioning in dogs.

36

37

38

39

40

1992, 70: 223 — 233
Yellon DM, Baxter GF, Garcia— Dorado D, et al.

Ischemic precon-

ditioning: present position and future directions. Cardiovasc Res,

1998, 37: 21 - 33

Benjamin 1J, Mc Millan DR.  Stress ( heat shock) proteins molecular

chaperones in cardiovascular biology and disease. Circ Res, 1998,

83: 117 - 132
Jin Z Q, Chen X.

Ramipril- induced delayed myocardial protection
against free radical injury involves bradykinin B2 receptor— no pathway
1998. 125: 556- 562

and protein svnthesis. Br I Pharmacol .

Xuan Y], Tang XL, Banerjee S, et al.  Nuclear factor— KB plays an
essential role in the late phase of ischemic preconditioning in concious
rabbits. Circ Res, 1999, 84: 1095 - 109

Kitakaze M, Minamino T, Node K, et al. Beneficial effects of inhibi-
tion angiotension— converting enzyme on ischemic myocardium during hy-

Circulation, 1995, 92: 950 — 961

pertention.

(ME3Z 1999- 06— 03 Wit F, 1999- 10— 22 & [ul)
(Sbxcgmts SR





