CN 43-1262/R * B 3 pk AL 22 & 2002 £ % 10 £ % 3 7 265
[XEHS]  1007-3949( 2002) 10-03-0265 03 W ERLFIA .
farany 5 : \ VBE Vv 2 A
LA B K 3% A o Tt A0 1) 791 5 Lo UL SR o P B Y 40 1
BEF %7, 28% FK
(B XFHEF—ER AR, HAdAHmET 421001)
(X5 wdBRESRBINHF, TR KE SWskb; FEEHRG
[ B KE P8 REFFAAECNBBREERGPLE TSR, £F BRFH 805 F T4 o

FRRFHMIETN, R o F R IRE O B30 8 ROk EE @ B 8 80K 69 T4 4% w38 e 1R TS UK K
Py MR EBKREMINFEL A— AR =4, IR KERE, FRA O BE, K EMAR,

[FE5THES] R364

SO W FE( acute myocardial infarction, AMI) #& ™ 5 f&
AR S A R B LR N 2 RO, LA R R 1
WA 56 R Bl ik B AR ( percutaneous transluminal coronary angioplas-
ty, PTCA) W] (i 15 5E F) A 56 et 4R 3h Ik 7538, 46 /ME BT AR, i
H OISR UG « I 40 SRR R 2 AE 95 87, it 0 L
TRHEE 5 — BN 1) 9 0o LA 05 T B8, 3R 3 T 1R 0o 7
e O UL HD ( myocardial stunning, MS) F4H g 3R 645 . 1
FRH, DR ARG PRE R —LERKERS
(renirr angiotensin system, RAS) F it K 20 ik P9 5z 24 Ji 3 g
W RO EE ST PR AR . M KK K g 4
il 77 ( angiotensin converting enzyme inhibitor, ACEI) $I Ifl % '
5K 2 ¥ . ¥ ( angiotensin converting enzyme, ACE) y& P, /0 Ifi
B EIKE [ angiotensin (€] Ang W R IR B AR B T 0k
Big o) YD 2K 1) I, T 5 2 IR AR BE B SR R L (prost
taglandin I, PGly) Al —2%8 A% nitric oxide, NO) 1774 Rk
PRI BRI AL ARICERR T8 56 ML B 5K 3R e e lg 411 1 571
50 JYL S AL T 40 T T (KD BT ST

1 OALERMBEE T IR

O UL I FE R 5 — P R A R E A B AR, H
AR PURPR I FERETE 5 i i X A3 (90 LR I Py
B 0 A & A AT T AN AT 36 4 9 R A, I R VR 00 et T
B —FRR . N R I 24, S B0k L R AT I R T (i
NO Fl PGL) #8044 L4 DR 7 () B2 32 AR 38 A, 56) 3
%, 5l SRR, Ik B i RORE SR T AL . @l afn X kAR
TG 52 B G R 5 R 2 ik I 37 iy 46 9k 2L, B afiL O LS BTG 78 4%
B IR I o o T i) S0, P VB 5 000 LTI, A /=5 35 77
A ULYAL 4 AT 5K 3 B 2 I kR kT 2k, 5 B0 T Bl
. EE RSB YL 5~ 15 min 5 £2) 5, TS
PR Bl UL RE IR ORI .

|YimHEA]  2001-10-22 [f&E HEA] 20020508
[fEZ®N] FHEI, 0,27 %, A MEE A, WLk, 4k
BRI, #F 5077 W0 UL R R BT vE . 2 AE, B, 39 &, EE
RN, B, BB, BT T5 1) e O B R AL A B T YA

[ SCERFRIRAE] A

A P 3 45 0 B B R AR 2, Hoh S B i 2R
B SRR LB A R o O L I P T 0 L
LT Y R AU RS A2 3 B B N T A I R
o BRAN, ROREVRVE FE FRREVE H475 Hh AR Dt 1 2345 B0 AT
PIORVE. R FFREVE T BOA B T RE R ts, A URTE NO AR Bl iRk
/b, 01 A KL 41 M9 ( polymorphonuclear neutrophil leukocyte,
PMN) G i 45 15 B 55" o PMIN LA 5 B %€ B 40 1 5, 56
KA KA E B3R A, SR

2 MEZKRFZSOAERMEETRG

AR SR HIE 7T R B, RAS A2 — AN T MR 18 34
KIBLER RS, © IR 5550 WA 40 WA 1 Y, 1% 26 A 3 20 41
PRI E XK R @A L H ACE B 4A M dE ACE B 42
AP mERKE GFENMERKENEEFEERK, 25
HEERGRRE RBEY . EEERT RS, 0 %kE
TR AR Bk ok 77, (R i A 505 A0 4 RE X I A 4,
SO, JF T S8 s MO R W . Yang S U
2R U7 VORI 8 R JUL S5 I R v R A S RO 0 1 A R
KR CRIRIE, KIS R ., T 9 B 407 4 i
K&k @FMEEEXHIN(P<0.01), FEAMETEEKE @1
BISZAR(AT,) 30, T M Bk R ©2 B2 (AT,) FRIZE
FEWG A R 22 3 0 B M o A% IR R BN, B F T IR
56 IR B Bk HEE Y i ( CPP) 2 D 55 7 7K K s ( LVEDP) B & 38 im,
M Q% e JJB 22 (dLVP) T B (P < 0.01) o« P SEA yik i
FEERG 5 OohREA & 5 i B E IR G 5 mE Bk R
OF AR BN K. Harada 2 F AT, 5 H“R % 8§ 6t
L VR R A 2 R 52 1M R Tk R O% F HE R O B R R IR
A, KRB TSR E 5K 9 B 30 min. FE¥EVE 120 min Jo, AT, 3%
R ml B 2H PR RE T 5 = 1 R W sk, T AT, HTE TSR T
AT, ZARFEGLH CV-11974 J5, W 58 A FH W 7 B O R H
(R4 o SR, Sharma %' 78 B A E 7 K B0 JUE B0 1 905
PRI R B, 38 o i FE R, e R Bl kR R LDH
CK P T BA S B AR, A JULAE B THI RR AR /N, 3o~ i i T AL 2 B A
ORI E R, HAE P B AT 585 i i 51 2 16 28 18 1 OR 4 1
A XK.



266

ISSN 1007-3949 Chin J Arterioscler, Vol 10, No 3

— OB IR T R S I Bk E ORA R
A2 IR 4 AR BT L% I e A8 A5 WAc 4 0 I L7 4 A
JOME KR R M /NMREBEFEAR K. b, 280E K BLJR
5500 R i B TG B DIAR DG . I 4 P9 L 200 A B L
) A2 98 0 I B (4 B BN, AR SR ML PR AR A i AR R i
EAEM. MmEEKE CE YRR IER T INFa L f5
W, 25 FRECRR %, (EHERE I 4> TR A 2 I E i 1 o
B AL 2 Ak B - 1RGSR A B A R0, (R % aH
RS BT e py M A SEBAIE B, 1 nmol/L~ 1 Umol/LL ¥
FEM I EBK 3R GO 0t I b 388 i k5 9% #4910 287 7 i L
4IHE 11-6 mRNA Rik, HREFRE 517 LiGw P -6 Wk
HIR i — 2™ . Pastore 2219 7F If 45 B 9k & 1 nmol/L~ 1
Hmol/L) 5 A5 8k 4 fe 4L [R5 & 2 h J5 KRB, P 52 40
FIH ICAM-1 mRNA HA S8 1 1, 85 77 25 op AL M ICAM- 1 BT
I (P< 0.002) . HILERIKE O 8 4 IEH MLEH
12 4™ B i I 3 35 4T 3 49, 90 min J5 W 40 I 35 AT i 1
ICAM- 1 7KV 35 .

3 MERKEFEREHFIF S O BEELR A

3.1 M KK REREBHIHIFIAOARIPIER

ACEL 8 i ACE /b i B 5k = O™, 3o
JULIILJAE, B O JUL SR R 400 1) 26 1 7, & 3 L R . - 9 7
B o Fujita 2517 S0 A Bk P9 Rz 40 o 48 7 AL AL O S 56
IR, ACEL B8 842 S48 P 840 51 RS 1 4 Al 453 4 R e e v e
RN ACET R84 R0 bR 0 R 3, AT R 35 URE 6 B0
WLl B &% P v Ja O UK SE AR TS

ACET 91851 T 9 v 00 it 25 5 4% 5 0 S 58 IF 0 R0 I 1R W
BLHTIESE. Zhu 251 WUEE T ACEIL K483 F %t B i 7 9 v K
BROL JE IR 3 /B P - % 40 mg/ (kg d) 25 K B IR R 468 A1,
10 J& J& 5 K SR AT B SZ BRI 17 min J5 FEHEVE 2 h, RILTUE
2R L A B S O JWUAT BE AR SR 45 /0N, 5 0 B I SR
OB R AW . Kingma 251 %o - 88 F I 7R 52 7
AT TR A, B K T R RO U SRR B2 I AR YR 9T I
208 %4 B E LML E 0 AW A, —HER G T 5RO R
FIWF, A —HERER RN, WABEHTE6h N
4 TR TE SR BB 150 5 u/30 min, BERIRA RAEEA, 45 R K
AR FE - R 20 B o v & MO Bl o R s e = A O
B2/ F 2 B ( P< 0.05), FEAETH A IR T 2e B2, e
AR FER K I B .

B AR 700 R I, Sk 0 UL EE S ¥, O UL R 48 R0
TR REAS e B B IR, RPN O IR e 45 77 I &
AL HER A R K B R A KT, ™ 53 N RS 4 R A R0 1 v
B, B VT o ok R 22 1) 52 B0 AIF 5, ACEL RE Jin 33 7 3 v
O RETRE o Prayklenk 25" 5% FH 68 75 00 B0 00 2 0 0 U
7 ek bR 50 Mok i 4 Sz L W7 e 1T - 9 7 R R 6 0 UL I T B A
ALThEE F7R 4k, B 5T ACEL X 4.0 ILTh BE (I R2 0 o B P4 32
RELIBT 15 min J& FRETE 3 h, PRV B 8 JOk R 5 7 253 U (5 mgf
kg) BAK IR RI( 1. 5 mg/kg) , &5 F R DT B4 B vE O ULl
5T A R PR BB RT B9 - 5% T12% , T 22 35 3 ) 4R R

R IE T 43 ) PR S BB RT Y 54% - 6% F1 83% - 5% .

SIZEE B, S O LA BT 28 3 O LT I A4 153 495 7E — o i
V) P T3 Y, I LR A X A T e L e A 9 14 e
oL, B 30 AN R LR, gD O WUEURE B, TT REAS B4
o Wolfrum 25 BH W 4 72 SR 2 K 30 min J5 FREEVE 3 h, &
DLFE T 1T ML ACEL B . g /b 1 8 3 J5 O LA 48 T A7
Dogan 222 4§ 8 4532 I R X R4 55 (R B A | R R
R EREE OB, FREX 14 962 Fl 2tk O UESE B
SRR 7R B, R4 R B R 4 0 IE Th R, ek 2D O BILAE
SRR, BRARSET R,
3.2 MEEKREIEEANF RO B E TR AR HLE

ACEI Re i & Bk 3R v E (b b I Bk R
FAAE F, 7 R PELIBT I A SR 5K R COR AR W 2% R T A 310 L
PRy E . ACEL 3 38 I 40 UK B @) V82> 5% Ik 1) B A
T 8 0 P 9 2 T KT, P SR B T 2K B, %
R PGL, 1 NO (1774 . Z23UIK.PGL, #1 NO J2 B2 A
ORI R, B 6 Rk, B LA, #0
8] 200 L /N AR B SRR AR Y . Liu &1 26 45 B OR
ACEI [ O JULER 3716 B 512 38 PGL, & B 5. Wang 25
ORI, 55 IEH L&, ACET 4 40 M U8 1= 3R F % 54% , 0L
MEBETE AR T B 42% , AR B T 4 223 Bk B, $5 90550 BT BEL T, 42
7N ACEL R 1E F 53 IKE A 55, FFFE R, NO 9
ke It A, 0 ) w4 R L /IR SR B, b B B R R R, B
R4S RS . ACEL 1O ULERF B L, 7T B 3@ 3d B9in NO AR A&
SEPL . Nonami' ™ Bk 4 F 1L /N AR 5% Ak (K] 7 R 1 G i 1L 5 P4
R, Wi R/ANERRAMESE. EWEA T —EUHEALH
(NO synthase, NOS) #1871 L NAME, I 7T 1 58 33 b ki 48 ffg 49
BAER Ri. Yang & BT R KL, 5 eNOS B 4 7 4 A6 tL,
eNOS R R4 R 45 [5 3 v, O R TR, A0 JE RESY 2, &
BN, eNOS Bf A B R AEFEH A 62.7 1 3. 9% F& % 36.3
+ 1. 6%, T eNOS i % &+ ACEL B 4% 37 1F Fl oK BE 15 B &k
FE, OB SETE AR 5 0 R 20 22 53 0 B 5, oR P R YR 1 NO
TR A S Bt AR B PR AR

O LR I R, R IR P ES B T AN S T R M 2,
SEKENHET (I 5%) i H 28R 7R B 7P, 58K
PAEREBAmEREBERY ALY . REmETIERTZ
M AR g 7 R Ok A S84 S RE; 55 DNAWRNA L 88 i A&
BRI 10 22 B AN AU AL IR A 2 008 43— B R0 i, AT s 5k .
A UL B RN 2 7 4 B B b0 2 R i 45 S, U OKRESE T AR . £
FEE RSN ACE] REE B R A A M2, Bk it
AL, AR SH AR '™ . A& SH 9 ACEL JR A Hifig
Bt B AAE F, ATRE 28 i (Rl #2342 . Cargnoni 0N 4 3
F 3 ek 2 P R O LR A PR 2 ok B K, BN AE 1 SH MR
&, WA S Hs A A R R ORI LA B RS, 04 4%
P B AR LERIAA A 5% . ACELIE TR 4P 5 R B 1 2L 1 B
RYL, IR R L RO 30 B 26 1k OR R . H PMIN
R P O L P A B R R RIS DA R R SR 1 ph 3, LI 6
R R IR X — R R

TG B B A 5 B0V A 490 00 1) B DR TR, ACEL 3 i



CN 43 1262/R *F E sh bk a2 2 & 2002 5 % 10 & % 3 37

267

Z RS A R N R, B L ERIR, EMER: M
AR 0 ML Bk R ORI 4 5] Y i B YR 4
AL 2 25, 55 1k SR Sh Bk I A T 7R, k3 i kR 3R . @
EGEBIR A R 2, 4 ftik 2>, {23 PGL, AT NO AE A, 43K It
&, BH 1k PMN F il /MR 5 SR BT P9 R 41 B, 982> PMN 5 5
HIRE AR A, R O IFEE R W B R . stk 9 B
AT IR T, B35 P R KB R R T R . (4) R0 L
YA, Ik AR AR T B, 4 2 98 R B 4 R AR B R OE 2 v B
%o

X Z (K52 560 B, ACET R8T £ Fi g 4 ok 38 F i O
WL RE, B0 O, /N0 UREZE AR, 2 —2Khe
BRSO IR RGO 3h L 56 R PR 52 A
ACEL J7 32 Rz TG RO LR 2 A1 7 78 70 AR 3 o 7T A
kL, BT AECT 5.0 LB 1 7 98 13 B 4 i 70 1 3t — 2B IR
N, ACET £ JUL it X 75 988 37 453 493 [0 77 ¥ 77 1D 5 R 5 58 K )
TEM

[ &% 3R]

[ 1] Maczewki M, Beresewicz A.  The role of endothelin, protein kinase C and radi-
cals in the mechanism of the post-ischemic endothelial dysfunction in guinea pig
hearts. J Mol Cardiol, 2000, 32 (2): 297-310

[2] Oshiro Y, Shimabukuro M, Takasu N, et al.  Triidothyronine concomitantly -
hibits calcium overload and postischemic myocardial stuuning in diabetic rats .
Life Sci, 2001, 69 (16): 1 907-918

[3] Lefer DJ. Myocardial protective actions of nitric oxide donors after myocardial
ischemiareperfusion.  New Horiz, 1995, 3: 105112

[4] Duilio C, Ambrosio G, Kuppusamy P, et al. Neutrophils are primary source of
02 radicals during reperfusion after prolonged myocardial ischemia. ~ Am J Physi-
ol Heart Circ Physiol, 2001, 280 (6): H2 649-657

[5] Brunner HP, Rocca MD, Vaddadi, et al. Recent insight into therapy of conges-
tive heart failure: focus on ACE inhibition and angiotensim (® antagonoism. ~ J
Am Coll Cardiol, 1999, 33 (5): 1163173

[6] Cleland JG, Morgan K.  Inhibition of the rennirr angiotensirr aldosterone system
in heart failure: new insights from basic clinical research.  Curr Opin Cardiol,
1996, 11 (3): 252262

[7] Yoshiyama M, Kim S, Yamagishi H, et al. ~ Cardiacprotective effect of Ang @

type 1 antagonist TCV-116 on ischemia reperfusion injury. Am Heart J, 1994,
128 (1): 1-6

[8] Yang BC, Phillips MI, Ambuehl PE, et al.
receplor expression immediately after ischemiareperfusion in isolated rat hearts .

Circulation, 1997, 96 (3): 922-926

[9] Harada K, Komuro I, Hayashi D, et al.
volved in the occurrence of reperfusion arrhythmias.
(4): 315317

[10]  Sharma A, Singh M.

preconditioning.  J Cardiovasc Pharmacol, 1999, 33 (5): 772778

[11]  Kranzhofer R, Browatzki M, Schmidt J, et al.

Commun, 1999, 257 (3): 826-828

[12]  Kiarash A, Pagano PJ, Tayeh M, et al.

Increase in angiotensin (D type 1

Angiotensin ®type la receptor is in-
Circulation, 1998, 97

Role of angiotensin in cardioprotective effect of ischemic
Biochem Biophys Res.

Upregulated expression of rat heart in-
tercellular adhesion molecule1 in angiotensin (3 but not phenylephrine- induced
Hypertension, 2001, 37 (1): 5865

[13] Capers Q, Alexander RW, Lou P, et al. Monocyte chemoattractant proteir 1
Hypertension, 1997, 30 (6):

hypertension.

expression in aortic tissues of hypertensiue rats.
1 397402

[ 14]  De Leon H, Wilcox JN, Ishizaka N, et al. A Leukocyte type of 12-Lipoxygen-

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[ 26]

[27]

[28]

[29]

[30]

[32]

ase is expressed in human vascular and mononuclear cells. Evidence for upregu-
lation by angiotensin (8}  Arterioscler Thrornb Vasc Biol, 1995, 15 (7): 942
948

Kranzhofer R, Schmidt J, Pfeiffer CA, et al.  Angiotensin induces inflammato~
1y activation of human vascular smooth muscle cells.  Arterioscler Thromb Vasc
Biol, 1999, 19 (7): 1623629

Pastore L, Tessitore A, Martinotti S, et al.  Angiotensin (Dstimulates intercel-
lular adhesion molecule-1( ICAM-1) expression by human vascular endothelial
cells and increase soluble ICAM-1 release in vivo.  Circulation, 1999, 100
(15): 1646652

Fujita N, Manabe H, Yoshida N, et al.
enzyme protects endothelial cell against hypoxia/reoxygenation injury.
tors, 2000, 11 (4): 257-266

Obata T, Yamanaka Y.

Inhibition of angiotensirr converting
Big ac-

Protective effect of imidaprilat, an angiotensir conr-
erting enzyme inhibitor on OH generation in rat myocardium.  Biochim Bigphys
Acta, 1999, 1472 (1-2): 6270
Zhu B, Sun Y, Sievers RE, et al.
captopril and losartan on cardiovascular protection in a rat model of ischemia
reperfusion. J Am Coll Cardiol, 2000, 35 (3): 787795

Kingma JH, Van Gilst WH, Peel CH, et al.  Acute intervention with captopril

Comparative effects of pretreatment with

during thrombolysis in patients with first anterior myocardial infarction. Results
from the Captopril and Thombolysis study (CATS) .  Eur Heart J, 1994, 15
(7): 898907

Przyklenk K, Kloner RA.
contractile function of stunned myocardium by different mechnisms of action .
AmHeart J, 1991, 121 (5): 1319-330
Wolfrum S, Richardt G, Dominiak P, et al.
aminopeptidase , p , reduces myocardial infarct size by a kinirr dependent path-
way.  BrJ Pharmacol, 2001, 134 (2): 370-374

Dogan R, Sarigul A, Isbir S, et al.
emia -reperfusion njury In isolated guinea pig hearts.
1998, 58 (2): 119-126

Dogan R, Farsak B, Isbir S, et al. Protective effect of lisinopril agamnst isch-

Angiotensin converting enzyme inhibitors improve

Apstatin, a selective inhibitor of

Beneficial effect of Captopril against isch
Scand J Clin Lab Invest,

emiareperfusion injury on isolated guinea pig hearts.
2001, 42 (1): 4348

Chinese Cardiac Study (CCS-1) Collaborative Group.
Placebo among 14962 patients with suspected acute myocardial infarction: A mul-
Chin Med

J Cardiovasc Surg,

Oral Captopril versus

ticenter , randomized, doubleblind, placebo controlled clinical trial.
J., 1997, 110 (11): 834-838

Linz W, Wiemer G, Gohlke P, et al.
cular actions of angiotensir converting enzyme inhibitors.
1995, 47 (1): 2549

Liu YH, Yang, XP, Sharov VG, et al.
tive effects of angiotensir converting enzyme inhibitors on myocardial isehemia/
reperfusion injury in rats.  Hypertension, 1996, 27 (1): 713

Wang LX, Ideishi M, Yahiro E, et al.
fect of inhibition of the renir angiotensin system on ischemia/ reperfusiorr induced
mjury. Hypertens Res, 2001, 24 (2): 179-187

Nonami Y. The role of nitric oxide in cardiac ischemia reperfusion injury.
Jpn Cire J, 1997, 61 (2): 119-132
Yang XP, Liu YH, Shesely EG, et al.
mice: cardiac phenotypes and the effect of angiotensirr converting enzyme inhibitor
Hypertension, 1999, 34 (1): 24

Contribution of Kinins to the cardiovas

Pharmacol Rev,

Paracrine systems in the cardioprotec

Machanism of the cardioprotective ef-

Endothelial nitric oxide gene knockout

on myocardial ischemia/reperfusion injury.
30

Cargnoni A, Boraso A, Scotti C, et al. Effects of angiotensin converting enz
yme inhibition with quinaprilat on the ischemic and reperfused myocardium. J
Mol Cell Cardiol, 1994, 26 (1): 69-86
Greenberg S, Chernin G, Shapira I, el al.  Caplopril and I-arginine have a
synergistic cardioprotective effect in ischemic-reperfasion injury in the isolated rat

heart. J Cardiovasc Pharmacol Ther, 2000, 5 (4): 281-290

(g SR





