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A Study on the Protective Mechanism of Catopril Against the Anoxia-Reoxygenation Inju-
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[ ABSTRACT] Aim To explore the mechanism of anoxia-reoxygenation injury (H/R} and the late protective effect of cato-
pril on endothelial cells(EC) . Methods To establish anoxia-reoxygenation model on human unbilical veins endothelial cell
line ECV304, and observe the injury degree of anoxia and reoxygenationg at the different time.
divided into 5 groups: catopril, catopril + bradykirin 2 receptor inhibitor, catopril + PKC inhibitor, catopril + NOS inhibitor,
catopril + NF-«B inhibitor, and observe the cell morphologic changes, mortality and the activities of malondialdchyde (MDA}, su-
Results  After treatment with anoxia and anoxia-reoxygen-

Anoxia-Reoxygenation Injury;  Catopnl;

Then these ECs were randomly

peroxide dismutase (soD), glutathione peroxidase (GSH-PX) .
ation, the ECs” morphologic changes were observed.  The mortality increased and MDA concentration became higher, the concen-
tration of SOD and CSH-PX became lower( P <0.01).
ing. The late preconditioning with catopril, the cell morphologic, MDA, SOD and GSH-PX keep normal.  The protective effect
became strenghen along with the catopril concentration increasing.  However, culturing with above four inhibitors, the protective

Conclusion Anoxia and anoxia-reperfusion induce lipid peroxidation and the weakemning of an-

Meanwhile, the changes became more obviously with the time extend-

effect was partly diminished.
tioxidation ability in a time-dependented manner.  The late preconditioning with catopril can weaken anoxia-reperfusion injury in a

concentration- dependented manner.  Bracykinin £2 receptor, PKC activaling, nitric oxide and nucleus factor are all involved in

the protective effect.
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1 #iFng
1.1 RIS

AR RN B Ak BCV3d P E A ¥ b
W40 B E R 43t IMDM 3 2R 3 UK 32 R A FEL M
(HOE140) % & %% C LB # ( chelerythrine) . — &
4 4 % W # (L-NAME) fu 4% B F «B M #F R
(PDTC) 4 M T Sigma A7, H_BEAMN RN E. A
4,14 4 5 . B (superoxide dismutase, SOD) & 3t} i 7]
£ 4 B HF KT A 4 % (glutathione peroxidase,
CSHPX)RM AN AM TR ECERAEHTRAT,
FHREMESEEPELEEER TR, AL
BB A (RKI) A B A= &, 7 WK 4 KKK it (Back-
man DU-640) J % B 7 & .
1.2 Btk iE

R ECV304 5T IMDM 35 2 4, 5%
CO, T CHMEBEHXREATHER,BEEHETHA
BEoMEEERB A RBREF, EREXEA,
HMEFRZEIARNW ECVIM B AREKRSE K
(Na, HPO, 0.9 mmol/L; NaHCO, 6.0 mmol/L; CaCl, 1.
8 mmol/L; MgS0, 1.2 mmol/L; §. B 4% 40 mmol/L;
HEPES 10 mmol/L; NaCl 98.5 mmol/L; KCl 10.0
mmol/L pH 6.8),100% € K 37CH £ TR o 7 5,
U A £ & (NayHPO, 0. 9 mmol/L; NaHCO, 20.0
mmol/L ;CaCl, 1.8 mmol/L; MgSO, 1.2 mmol/L; # 25 1%
55 mmol/L; HEPES 10 mmol/L; NaCl 129.5 mmol/L;
KCl 5.0 mmol/L, pH7.4) 2 B ¥ %K, # %K £ 5%CO,
AGFEEYEAR B LGALEEA,
1.3 IR/ARZARILIE

THEMS R (DB A(C); Q)2 HEB a4y
(H) K AAU T2 #EHK 30 min.l h2h3hF 4
h(GREERLAMR) Y TR EFETER?2
hjG, KB KAEFELFR %30 mnl h,2h3 hF
4h;(4)FHEHFRAEH(CAP) A R LA UE Y
KREMBERE MANERIEFE P LR ELF
A 107 10° %0 10" mol/L ¥ 3: 24 h J5 , *f EC /T8 4. 2
h 42 h(H2/R2) 3 % 7 %5 (5) K% # + HOE140

(B % 10° mol/L) 41 (CAP + H1); (6)-F £ L F +
Eawe CHEKAGKEN 10° mol/L) 4 (CAP +
H2);(7) k% ¥ F + L-NAME(& JE 4 10° mol/L) 4
(CAP+H3);(8) F# ¥ | + PDIC(R K % 10° mol/
LY4(CAP+H4), U LA HBBHAIBEREF IR
EC M, BN 1x 105/, % (5) ~ (8) A mFHHE
WA B R EAEERR, T HEE A 30 min
N, AFARBEEL AL THBE, FREALRK
BH 10" ml/L, 5 BT A A E B H EC,24h EAT
H2/R2 % %,
1.4 BRESENE

EEEEMETHE ECVIM FARBA, H
HEBTERELRE, ARITERAR TR, BE
W H 45 fe B 0.1 mL A D-Hanks 0.8 mL % 0.3% &
BEO.1mL(FAAERES), BARMA L4 it
AR EEEETRE, TREETHR4AH 4D
ABANFERE(ZAREELE), RBEHTAI
ompEARE(EREWL) = GAABARKEER
¥/4) x 10 x HBAEH(10), WHAEFR =FHBHR

(EERE + ) x100%.
1.5 EFERA B BELYELENSBRERL
TEAYESRNE

WEFF e B BRI K, 81 ol 2%,
~TOCHFLER . AR LE T, BRANEUHA
Fx % 8 .SOD # GSH-PX # AT £, H —BE M
REBR ARV BREFEDPHT BT 55
RE U FR(TBA)E S, MR L6 =4, %4 532 nm 4
HRAZKE, SOD A &2 FEREBEM W (&
(SOD) R HEERBEFHmEO ), R Bl %
RHtf, BLEELREERENBR N AL T4
BEWNEFEHEO ), EXELERY R T
RE,ERCHNERATEREZE, AT LLSR
AETRERAE ., SRS P4 SOD &, W) x¢
BEVBETEOEALY - MHaWEER, EBRY
RHBHRD, B W E G R KT 5
FTHRAEE, BEAR T ETRERMNHERL +
SOD ¥ %1 o GSH-PX Ml & J& # £, GSH-PX # LA {€ #
HAEMEA(H0,)5 GSH RN 4 & HLO RE/4A A
EH R (GSSG), GSH-PX 7 7% 4 7 A S 8 2 R M1 By
RERERT,ME LBRE P ILEA S Rty
HFE, N FT R BB F o GSH-PX B9 3% 1 L4 1k
CSHWR MEERAT, B FEX-ANEWER LS
MAUT, i AT R (B ER M),
Fir VA B J& 1T 5 0 B 5E Ay Bt ol A v K dE (R R B FF B
Y GSH WA 2.
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1.6 ZitZFEAE

ARBEEHU x2s kT, RBEEZFWEF
XA AR, FABRABLRERAFHLRRA
ANOVA, % it 247 Fi B SPSS #% £ 6. P <0.05 %
ERHLEM,

2 #H R
2.1 KB4 ECV304 A4

XTHE 4 FCV304 A2 B 28 AR A K, 0
Jla) % 4 . HOM B U S B RT I KR A i
AR [ Wi 4 L M I B B S B BB MR R . BT
) £ T4 200 A AR R A 4 {E T R R BRATS R
Foo RACHFIH 4 A PHETTIIE RIS SR 0 & A 4TS
A 5EEE AL, KR M AR BSR40 B R
Beid T, FH 0T WA AT UM % (B 1, Figure 1)

1. FE4RAR ECV304 FEASFEME
Figure 1. ECV304 morphography variety

2.2 WESM ECVI4 FET- T

STG 45 41 A S G R 4 MU AF TS 3R AE 89.7% £ 5.
7% 208, AEZR TG ¥E (P >0.05). S*
ARZA ML , Bl R S ZE A BT T S B S
e I, RS A A g sE T R A
(RFFTEIL % 7K F, CAP + HI 41, CAP + H2 4} .CAP +
H3 40 .CAP + H4 1 5 E A B A 4L LEFE T FRAL,
St A MRS A A TR . ERAR
THEE L (FK 1, Table 1)
2.3 WS ECVIM EFEPR _BBELY
LB S E K EDEBEE
2.3.1 SRARF 6 H Sxf A AL, B
it AR A T 3 3R R R RS, T SOD A GSH-
PX R AREREWRERK, ERaRilEE X
(# 2, Table 2), 3% HB# S ol End i a4, 158
L@ W] b,
2.3.2 A2 h S RE AR E YR gt
VALLAL L B8R 2 b AN ) AN 4 ] L R
FE P RSN, T SOD Al GSH-PX A B AR
UG, 25 B AT B (K 3, Table 3), FF
[LBif#s & SRR IS, oA fh @i b

A N RALE AR R AL B A RTWRIAL, C Ol CAP RISUBTRIL W BT 3R 41, D AR 4.

F1.EBRETETH(c5)
Table 1. Endothelial cells motality

44 YT H
pigiied 10.3% +0.8%

BHE 2R 37.9% +1.9%"
22k 52.3% £2.0%"
S 13.3% £1.2%""
CAP + HI 28.7% = 1.19%"*
CAP + H2 21.6% £ 1.29
CAP + H3 25.5% +1.20%%
CAP + H4 26.1% +1.4%"*

2: P>0.05, b: P<0.05, ¢: P<0.01,d: P<0.001, 4 BEL AL e
P<0.05, f:P<0.01, %2 h lb&e:g: P <0.01, h: P<0.001,%
P20 Ibi.

2.3.3 FERATHEAGE A L% B £H A
Fb, CAP e JE A 107 mol/L I, 79 7 . SOD #1 GSH-
PX L2 5, i 24 CAP HKJE Yy 107 B 10™ mol/L
B, P9 RSN, i SOD T CSH-PX B#ik. 5 H/R 44
L SO RN -/ R T SOD #1 GSH-PX & &
IR AS [ BRI B8 5, 2 ST ST L (3K 4, Ta-
ble 4)., HAE AL S5 508 R0 g Bf *ﬁ?éﬁ o]
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RIEHFIR B I A AL R

2. S AGRMEN LM ECVIM ERENFH R EAL
VIS EA R H AT MRS (<« 5)
Table 2. The contents of MDA, SOD and GSH-PX in culture

media in different hypoxia groups
B SOD GSH-PX
& & (nmol/L) (kUN/L) (1% f18840)
pogiit::| 1.95+0.02 20.2£1.5 124.5+3.3
B4 30 min 2.8420.21°  18.6x1.4"  110.5£2.9°
BE1h 4.1120.37° 15.7£1.2° 08.8+3.4°
BE2h 6.70+0.54°  14.5%1.3° 73.1£2.3°
Bt 3h 10.4+0.6° 14.4£1.1°  48.4:2.5
R 4h 12.541.0¢ 13.2+1.0° 37.0+2.19

b: P <0.05,c: P<0.01,d: P <0.001, ST RRAL L,

£33 RE 2L EAFNEEHDERBIA_RBELY
B E B A B H AT AR S (2 + 5)

Table 3. The contents of MDA, SOD and GSH-PX in culture
media in different reoxygenation groups

» ot 3 SOD GSH-P)i‘
(rumol/L.) (KUN/L) (& B4L)
bogiit| 1.95+0.02 20.2+1.5 124.5£3.3
K4 30 min 2.97+0.17° 10.421.0° 108.3+£2.9°
HE1h 4.4120.46°  9.220.9° 82.242.4°
HE2h 6.84+0.75 8.2:0.9° 61.2£2.1°
HE3h 11.30.8° 7.820.8° 40.411.8
HH4h 13.4+1.0° 7.6+0.8° 35.5+ 1.7
¢: P<0.01, d: P<0.001, &3 RE4 A,

RATEREFREMLERE R BERER_B.BE
UPELBNABRERIEUDBOESR(x )

table 4. The contents of MDA, SOD and GSH-PX in H2/R2
culture media after the different catoprils delay preconditioning

4 a AZ® son GSH-PX
(nmol/L) (kUN/L) (78 F1 1)
X RE4H 1.95+0.02 20.21.5 124.5+3.3
H2/R2 48 6.841+0.75 8.2:0.9 61.2£2.1
CAP(10* mol/L) 5.91+0.42* 13.921.4*  72.322.4
¢CAP(10° mol/L) 4.22£0.20%  14.1x1.5% 84.1£2.3
CAP(102 mol/L) 2.9421.51%  18.3+1.2¢  119.523.1

a:P>0.05, c: P<0.01, 53 BAH L8 ;e: P <0.05, f: P<0.01, 5
H2/R2 4 k%%

2.3.4 FHREALmMEHNERERGHE M
HER BB AR, 50 WA M, B, m

SOD 1 GSH-PX & BEi K. 5 FEFFAMIL, BN
EEI N, 7 SOD 1 GSH-PX & BRIK; ME5HEE
SAMLL, N B3 B X SOD.GSH-PX S BH
AE, ERAGIT#E L (3 5, Table 5),

R5 FRENSFAABEGAFNETHERETA_R.EL
AL A T A sy ea- K10 ks (PR

Table 5. The contents of MDA, SOD and GSH-PX in H2/R2
culture media after the catoprils and different inhibitor corpo-
rate culture

4 o3 SOD GSH-PX
(nmol/L) (kUN/L) (7% F7840)
pogiict’:| 1.95+0.02 20.2+1.5 124.5£3.3
H2/R2 4 6.840.75° 8.2£0.9° 61.2x21.1°
FHEEHM 2.9421.517 18.321.2¢  109.5£3.1¢
CAP + H1 5.23+0.47%  11.1+0.99  82.3+2.69
CAP+H2 4.59+0.53%  9.4:0.89  73,7£2.39
CAP+H3 5.04£0.55%  10.5£0.9%  76.3+2.4%
CAP + H4 5.10£0.61%  10.8+1.0%  78.922.6%

Ty

a:P>0.05, c: P<0.01, 53 A LB ;e: P<0.05, f: P<0.01,
H2V/R2 H L3 ;j: P <0.01, 5 RESFHHER.

3 it it

DMERTFIE R, SRR E )5 19 EC AT 5| &
MEEEZE , A8 FWSHE BT 9 TE LAY, 3 DB A
HLBEAMA G, ALRERRH, SE ML
HEEHTMLUSIE ECHG, HEEEGMGE N
InEl. PEERABRKRBESE AN FEKER, EC
BT , A ASE T R ME S, N B
EBEZMIE M SOD.GSH-PX & B Z W%, X —
R GEEXEY LRI -8, BALRF
A B EC MBI B E SREMREEXR
SNSRI A BE MR, A HaTE A MR LA
XKiRiE,

BAAGREUR H/R AT LAGE R A B I
EC AMUE RIS R B E M= T KBNS
B o, T EELBA SRR, 98 ECHERE
HE EEWEE /1 W55, ZEARLIF GSH-PX &M
SOD ¥ HE P AR, T — % 3477 LB i i R R E B &
T G E B E YR =R BC BHL B AL
MAGGE S, 76 /R Bh e,

A ER AN AREEMF T B8
ZHMB B (B B, 34 2 h) e AR S —
B ORIPTER(BUERME 24 h EERP, B84 72
h) o WM TAb I R ) BUARRE , Rt B TR A
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FHEREMNKE L AL FCE Rtk i mab e
EAGE T, R AL A B A H/R 5Ok A9 45
¥, 39 88 3 B W R AR08, HLAE R S R0
B B B A S P, 72— 2 (51 T P o 3 BE 3% o
AP e RIBSE . I W] 3 4035 AL B AT 2R R IR,
AR A L R fe 48 3 E AF o PR3P 300, B Ay
B B 0 75 e AR

HTiT ACEI 254141 H/R WL RS P 9E 52
Hrp T R HTHACHEL, W REW RS BR AL A H1 36 (OFR),
IR P BRI R 5, LU RG22 55 H/R S
M IEHEFEPES IR B BURRE A (LR R A R4
EC 470 H/R 055 mi a9 w55, B G e 4 i o 00 A4 06
2,

AL A XT R FE TR 0 W AL BRI R,
FAVEFROR AT, AT LA R RS R SR 5808 TR 4 TH K o
AT/t ACEL & ¥ 4T H/R 1041 EC R34
JHRATREW B LU R ILAJ7 i, ) ACEL & 1k, Wi/ 28
VUK o S A2 TR 0 P U 2R IR OK S, Fjita 45 ©
i it LR T ACED BT RETE ot b R 28 koK
MTAE NOS 3& PESE AN, 38 5 NO WOTR Y, AT aA 3 1%
P ECHEH . MMAGREZLRYEREAMEE CH
DRI A 7 S U4 3 40 M (AL 49 45 45 5% S SE ] 3R
T A I A% B RTIA Y 58 14 A C M
HHE FEERRR K, LR rEE
WE C R, FICER AR (1 HE I R
th3iF B T HAR P 4 A7 B R R ARG T EA
WG C %42, A WM NOS 1 H/R 45 &
MR RZ 00, ol G8 W AR B 2 7
Z5, A UHEF X NO G T ER, Hm-R
F0F) (] i 23 1 S NOS LA B 2 Rk 1R
IKFMRA EC WVE L. 1 ATIA S NO 3t H/R 45
BOMLE 325 5 BT AL EC 9% [ e 3E i, HE
¥ EC 5e 8P E R Hp g R 41 X #IEF «B
JERHE B AR 5 B s AR R R A E
ZidEsE N -, Natanjan %R':“‘SJ AYSE 56 0l 92 T 76 A B BR
O P B2 ANH H/R #5005 R (R «B 41 2 T HiEE
bR AR B BRSO L ARAT SRR s — IR

VB T «B 0] LIE i B8 B B C FIRE S IR R
ARG R E 145 2 00 2818 A d b 20 i ) R 46
1Ml Kapatic % WIERH T NO 58 R «B 2 [a] 48
*HE,

g, AT i E R | R A LU R
B oeC i, HAB K EitE . R4S FIXT EC R
RAA ERFEY R, BEE ek, K
PEMK 32 2k, A C B RIBIE , NOS 1E
TEUL B AZ R - 9 e ok, 705 408 R o 4 OR3P B2 4
bt /R Fifn ey A E LA .. RBfI5RE
B—Fa P AR R ILAATZR RS A
VEAER, BRTE AR, (WM — M EIESL T R
FEEFIER AR IR ZWE 2 7 masL, K9
AHTEREREYLL, A G TR0 SR

(&% 30#k]

[1] JinZQ, Chen X, Liu YX. Han PD. Ramiipril-induced delayed mycaidial pro-
teetion against free vadical injury involves bradykinin B2 receptor-NO pathway and
protein synthesis.  Br J Pharmacol , 1998, 125 (7): 556-562

(2] HEWEME. TRERVE, JrrE, MBI, MUY, WS, . KRN
SUBKB R BE L 55 Pk H F T Bk & 11 o B L S U B c-mye
e MRIXXCR. P AFskaAE, 2002, 10 (3): 217-220

(3] ErHE, SRUERE, O, B8 . SCUGTER U AT SN B RGB Bk
B ST E IR A AL B A B . P Sk L R &, 2002,
10 (5): 392-395

{41 lawson €3, Downey JM. Preconditioning: state of the art myocardial protection.

Cardiovase Res, 1993, 27 (3): 542-550

[s] #ease, ides. MBI Ibmy A i ik AT B S SUR BB B 4
M. AZFR, 1997, 9 (6): 64168

[6] Fnjita N, Manabe H, Yoshida N, Patel DI, Purecll HY.  Inhibition of angioten-
sion-converting enzvine rotects endothelial cell against hypoxia/ reoxygenation in-
jury.  Biofactors, 2001, 11 (4): 257-266

[7]  Buwas JA, Stahl GL., Svoboda KK, Swrgal A, Ishir S. Hyperharic oxygen
downregulates 1CAM-1 expression induced by hypovia and hypoglycemia: the role
of NOS. Am J Plosiol, 2000, 278 (7). 292302

[8)  Natamjan R, Fisher Bl, Johnes DG, Reoxygenation micovascular endothelium
exhilits temporal dissociation of NF-«B and AP-1 activation.  Free Radic Biol
Med . 2002, 32 (10): 1 033-045

[9]  Kokua S, Rhoads CA, Wolf RE, De Cavanagh EM, Fraga CG, Ferder L, et al.

NE-eR signading in posthypoxic endathelial cells: relevance to E-selectin expres-
gion and neutrophil adlesion. ] Vase Res, 2001, 38 (1) 47-58
[10]  Kupat C, Weber €, Wolf DA, Fan C, Yang J, Fngelhand JF, et al.  Nibic
oxide attenuates woxygenation-induced 1CAM-1 expression i coronary microvas-
cular endothelium: wle of NF-«B.  J Mol Cell Cardiol, 1997, 29 (10) : 2 599-
609
(M scmstt dlasf)





