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Effects of Catopril on Expressions of Edothelinr1 and Nitric Oxide Synthase against the

Anoxia- Reoxygenation Injury to Endothelial Cells
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[ ABSTRACT)] Aim To observe the expressions of endothelir1 ( ET-1), nitric oxide (NO) and nitric oxide synthase
(NOS) in the anoxia reoxygenation (H/R) injury on human umbilical vein endothelial cells (EC), and further research the molec
ular mechanism of catopril late effect on production of ET-1 and NO. Methods The third passage of cultured EC was ran-
domly divided into 7 groups: control, anoxia, anoxia reoxygenation, catopril, catopril+ bradykinin B, receptor inhibitor, catopril
+ PKC inhibitor, catopril+ NI-KB inhibitor. Total RNA was extracted. The expression of EI-1, endthelial nitric oxide syn-
thase (eNOS) and inducible nitric oxide synthase (iINOS) mRNA were analyzed by semr quantiative RT-PCR method. ~ The pro-
tein level of total NOS and NO were analyzed too. Results ET-1 mRNA expression increased significantly in anoxia group
and anoxia reoxygenation group, decreased in catopril group, and increased in three inhibitor groups. ~ While the mRNA expres-
sions of INOS and eNOS were contrary to that of ET-1, and the change of iNOS was slightly.  The protein levels of total NOS and
NO are lower in anoxia group and anoxia reoxygenation group than in control group, higher in catopril group than in anoxia group
or anoxia reoxygenation group, and lower in three inhibitor groups than in catopril group, but higher than in anoxia reoxygenation
group. Conclusion Anoxia reoxygenation injury can induce EI-1 expression increasing and NO expression decreasing.
Catopril can protect the imbalance of EI-1 and NO.  Bradykinin B, receptor, PKC activating and nucleus factor are partly in-

volved in the protective effect.
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A (ischemic preconditioning, IPC) A DL 1A 2 ML 14 P
PEPELRS ML), AT 95 %2 R 1L P VB ¥ 45243 ischemic
reperfusion injury, I/R) « T IPC B R4 5 a0 i
- Z T RE B9 22 38K 55 35 A i g — A0 & A B (ni-
tric oxide synthase, NOS) HEENO SRR E R 1
MEE. CHEMARHENO.AER 1 ATRESET
IPC 172, AT —F 7 IPC HRIfE R E SR B T
VLA R 38 5E 5K 3R % AL B (angiotensin converting
enzyme inhibitor, ACEI) 28254 B Bt /R H45G1EH -
AT B E 20 MK S B R R AR B AR 5 (hy
poxiar reoxgenation injury, H/R) 753 I A\ B &8 ik 9 B2
4 H NOSNO FN F % 1 AR 4k, FE 8 B A R 46
Ly P R S FRAL B 5 =3 AR A SRR R TR P AR
FAHLH]

1 #RAAEE

L1t

A 8 Fik 9 B 48 B ECV304( F I L 48
), IMDM % % # (Sigma Chemical Co. USA),  #% ¥
Maf(FE BT ENTIRE), ZHKB, 4K
FEL#T #| (HOE140), & & % B C( protein kinase C,
PKC) FEL#7 I ( chelerythrine) \NOS FEL B % ( 1-NAME) #1
#% B F KB( nuclear factor-KB, NF-XB) & W7 7| ( PDTC)
(Sigma, USA) , Trizol (Sigma, USA), 7| 47(TakaRa) , 3#
3k —R 4 B 55 R AL (reverse trascriptaser polymerase
chain reaction, RT-PCR) & 7| & ( ## E 2 8]), NOS F2
NO # A & (B REREH TR ).
1.2 HpEFRESSEE

B ECV304 %4 ffo 3 7= T IMDM £ A % %, & 5%
C0,.37 C i E 3w m F 5%, AEEHETA
BREBRRHBARERAED, EREFEH. B
K& #ZHE 3 R ECV34 4 M A B 8K 3% K
(Na,HPO, 0. 9 mmol/L, NaHCO; 6. 0 mmol/L, CaCl, 1. 8
mmol/L, MgSO, 1. 2 mmol/L, LB #7 40 mmol/L, HEPES
10 mmol/L, NaCl 98. 5 mmol/T, KCI 10. 0 mmol/L),
100% AR 37TCER2h B, FUREAR L EHRK
(Na,HPO, 0. 9 mmol/L., NaHCO; 20. 0 mmol/L., CaCl, 1.
8 mmol/L, MgSO, 1. 2 mmol/L, % % # 55 mmol/L,
HEPES 10 mmol/L, NaCl 129. 5 mmol/L, KCl 5. 0 mmol/
L), K E 5% CO, RhRTFEEFEHR. BALBEA
REHA,
1.3 SEI44H

SRS 7 H: XRA: HHEE MDM ¥ 5%
£ F 5%C0,.37 C A8 & K 5% 48 7 % @2

4 BB R T B AR 100% B R\ 3T CA T3
#2h WEREZAH: AT L RBEFGHTHEA
2h 5, 2 BB UE AR, #H1KE 5%C0, AT FIE
#2h, FHLAFTAEA: FH£LF(10° mol/L)
WAE24h 5, TECATHA2h A4 2h; FiEH
Fl+ ZWIK B, ZHRMEBAKE N 10°)4A;  F4E
T F|+ PKC LW AWK E A 10°) . @F L Hl+
NF-KB FLBT 7| (WK E A 10°) Ao 5~ 7T 4HFHEF %
WHE A 10° mol/L, 5 MUY 7| 3£ 1% & EC,24 h 4T
BE2h Z42h.
1.4 = RNA AY$REX

F A, PBS O 2 |, 1% 10° 40 fLp
A 1 mL Trizol % &4, 15C~ 30 CHE & 5 min &, /m
A 0.2 mL & 173847, 12 000 g K& & L 15 min J& B
A, 0.5 mL 5 7 B, 15 C~ 30 CH# & 5 min, 12
000 g 1KIE & /0 10 min, 7 L 7&, JE BN RNA. AT
R ERNA 75 & ¥ B % M 3 e M8 6 B e ok A 4 4
Skt emE R BEASE G, BT A TR,
1.5 HHR -REMERN

ANFrE8 Bk B 2 M Z & 1. K B NOS( endo-
thelial NOS, eNOS) % % & & NOS ( inducible NOS, iN-
0S) 5| 4y el % i+ 4 18 PCR 5| #7% it JE N, R #E Gen-
bank &K W& H F 7, £ F DNA club primer design
BRI T A K & 1 IE 4: 5 -CGTTGCTCCT-
GCTCCTCCTTGATGG-3”, 41 4%: 5°-AAGTCCCAGC-
CAGCATGGAGAGCG 3, ¥ ¢ 7= 41 A /N A 543 bp;
eNOS: IF 4: 5" -TTCTAATCGTAACTGTGGCC-3" , #7 4%:
5’-GCATGAGCGTATGCCAGCC-3", ¥ 3 =41 K /N A
377 bp; iNOS: IF 4: 5°-CGTCAGTCAAGCCTTCACGC-
3, 1 4k: 5°-TCACGCGGTATCGCCTGACC-3’ , ¥ # 7=
414 /N 380 bo: GAPDH: iE &%: 5°-CTCTCTGCTC-
CTCCTGTTCGACAG-3’ , i 4%: 5’ -GTGGAATCATATTG-
GAACATGTAG-3", ¥ 3 7= #1 K /N 47 210 bp. 13X
JR L % %5 84 41 B RNA 2 Ug(4 L), oligdT 1.0 Hg( 1.5
HL) o 70 ‘CR AL 5 min, K /K # %41 5 mino. 5 x ¥ 4% 5%
22 73 5.0 UL , NTP 2.5 UL ( 10 mmol/L) , RNA #f #]
#1.0 UL (40 My/L ), AMV 1.0 UL ( 10 Mu/L ),
DEPC 7 10. 0 ML, & &A1 25. 0 WL, 42 CR A 60
min. 95 CXK & if # % B 5 min. PCR % 4t ¥ 4 Ak
¢DNA 10.0 HL , 10 x PCR £ % 7 5.0 WL, dNTP 4.0
UL, (10 mmol/L), £ T 3## 51 474 2 HL( 20 pmol/L), Taq
DNA % 4 B 0.5 ML, Bt & K 22.5 HL, & &M 50
W, FEA25 W KA B, BRE . MK
RA P e g 4, 4 A 2 #F Il mRNA fr GAPDH
mRNA ¥ cDNA K B #ATY . EHXSH N 4CE
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M 30 s, 56 CiE k 30 s, 72 CE f# 30 s, 3£ 30 MEFF.
PEFR 4 K5 72°CHE M 7 min.
1.6 =450

B 20 ML PCR 7= 41T 1% 37 Fig 4% %% B ¥k, ¥ /&
100 mV. FFREEEXE TH 23 A6, TR,
TEIMT TAE, LB IR R 2T X474 DNA £
Wk EE, FHTHEB. £ KK R L GAPDH
mRNA 7 RT-PCR 747 % W % BR, i+ & 451l mRNA &
RT-PCR /=415 © ¥ & & th 18, 1E 9 £ Il mRNA #y &
k1E
1.7 EFEP—FUEEHIA—SHRSENE

WEAHIER LFE, % 1 ml/ R4 %K, - T0CH
F&F . FIR 4 K E %K 7 & 31 $ % NOS
1 NO HATAM .
1.8 HitFELIE

AR BAM U T KT, AEHENLE
MRIBFA R, FABEAHBE LR FALEK
X F ANOVA 4. P<0.05 Y ZF7H B E M,

2 g R

2.1 4ABEE RNA (2H

#=1. EEFEA nRNA HERRIE

RNA ¥ 5 748 VR 30 IR M e i B vk, SRAMT R
MELA] L 18 5,28 s P 2375 T (1) 2% 7, 22 B RNA
PRIEFSENT, R A(E 1, Figure 1) » R4 L
WsE Bow, FTA RNA ££57E 260 nm< 280 nm AL A
B2 tWIFE 1.8~ 2.0 2 [f], RIFAERFE TR,

-
~ =

& 1. RNA #3814 5 A B8 5 A L ik
Figure 1. Denaturalization gelose gel electrophoresis of RNA

samples

2.2 MR REBERNER

X RAARLL, PR ER 1 R B AR 7E B A R
HMEAE AH T E(P< 0.01); 5 R 4G H
FHA S A AR L, 75 -RIEI ) Tl B 20 PR (P <
0.01); 5 RFLY R THALFE LA EL, 78 = Fh BH Ik 771 41
BITHE(P< 0.01) 5 INOS F1 eNOS 7% 5 {f 128 4k 34
H5WEE1MKX(P<0.01; % 1,Table 1) .

Table 1. Differation expression of respective genes mRNA (; *s, n=5)

a4 WNE# 1 N ER— SRS FEH—AAEH
xf REZH 0.76 %0. 14 1.29 0. 43 0.35£0. 04
BhA 1.32 0. 96" 0. 65 10. 12° 0.2410. 12°
SR A 1.49 %0. 85° 0.51 %0. 08* 0.22 %0. 12°
RIRE R AL A 0. 83 %0. 16" 1.14 *o0. 87 0.33%0.01°
RIEE R+ AR B, A2 A BELWT 77 24 1.07 £0. 54" 0.83F0. 1™ 0.3 0. 05"
RFEEF+ PKC BETFIZH 1. 12 %0, 47" 0. 87 £0. 14 0.3 0. 02
EHEL I+ NF-KB BH W4 1.17 *0. 84" 0.91 £0. 04" 0. 29 £0. 09"

a: P<0.01, SHTBALLE; b: P<0.05, SHEEAALE; ¢ P< 0.0, 5RFLER AL HALE .

2.3 ERAP—SAUEMN—SHUREHEIE

550k W2 AH B, B Al U A N kA 2 —
R A B — E A B HIA FRREEK(P< 0.
01) ; 5 4R S 20 AN R S 55 S AR L, R 9638 ) 93
SFRH —E AR A B — E AL B BT (P<
0.01) ; 5= F5 -5 F 7 b £ 40 46 bb, 3 F FH W7 551 35 A7
F—E BN — S AN RIETRE(P<O.
01) ; T 58k 48 2 S AR EL, 3 b BEL I 751 4 — S0 AL 2
HHEH — AN B RE T & (P< 0.01; % 2, Table
2) .

3 i

H AT 2 S g Oy R IR G R A 5 — &k
BRI B =GN %, (B A AR, 57—
EUALE A AN H] 7 L-NNA' A L-NAME'™ 25 )5 /b —
EAE S IR M ER G, HE s T 0T
FEAR SEEG v, R AE R GRS B SR B B — R R
E1E mRNA R AR AT R L RN R 112
mRNA 7K R8I0 . b 55 AT REAE S5 BT iE B
(B AT LS B0 EC 3345 40 7 1, E A R &R
A —E AL E RN T T EC FIBEE E A8t .
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R2 BREF—SUEN—SUTEHEEARSE
Table 2. Protein levels of total NOS and NO variety in culture
media (x *s, n=5)

4 A NO (Hmol/L) NOS (ku/L)
Xif 41 17.5%1.4 18.3%1.6
AU 9.1%£0.7* 9.9%0.9"
SR HETA 8.1+t0.7° 8.5%0.9
FAE R TR AL 2R 2H 16.2+1.3" 17.1£1.4°
R R+ ZHk

By 2 1 BH b 751 20 18, 33" CRESS
R+ PKC B FRI41 10. 4 0. 8" 12. 0 £0. 9"
RICYEF+ NFKB WA 11,3 %0, 8 11. 6 £0. 9

a: P< 0.01, SXHRALLE; b: P< 0.01, SEREATAHALLE; o P
< 0.01, 5R+LYEFI A ALLE.

iHid RT-PCR 2% 7] I, iNOS. eNOS f) mRNA 7K *F-7E
BEMBEE R E BT REREE D, B
— A E A B E A UK RARTEA R PR . PRt
IR, BREERT RS A0 1 I — S A R S ORI R T
BIRb, iiet S — S A A B EAE M T RS
—HANE G TR RRIAEILA L.

FESREE AR R, — S B A R > B R
WSS T AR AN EC B, FH AL
AN P A 40 P 58 45 A BE 19838 . McQuillen 25
TEBRE AT T 5 7: A& Bk EC B R 3, BR& AT BA
HIEERT EC, {1 H & B i — A& D, At
RERGZ M. RLEIEKI, BLEMBAER
W R 1 SRS, W R 1 E IR
FUUSCAE, 231 A3 N RE B U, T A TS I i B
%, BWEFR 180T LU S 284 i 45 5 78k, st =
KRR IAE— RIIAFER. BRI, 8855
AT LAG R — E AL BRI 7 R 1 2 18] 1 i 2k
W, 3T S B A

H AT N TR B A7 70 A A3 22 1 B AR AR
b FHAECZ S B (B0 B N B, FESEZ0 2 h) 5 i
WIEEEE — & DR E I (TOE M J5 24 h ER LRI,
FREEZ) 72 h) o B3 TR A B IR 2L B G, R 8 )
K, mEAEHEREMIEKRE L. AT E— DR
ACEI £#¥5 EC A A B it —H MU A A
g —E RN R 1R X R, BATH RT3
Aot 200 Pt 320 4 MR 30 0 A B, R BH R T R T LA AR
AL TPC HILR I RLRE, A —F AL A & A —E LA

FiE A, T A R E 1 b, AT R 38 4 B R A
B RABE A B A IR R EC U AR A 5
B —E MBS N LR B PE REER

H 1T ACEI K254 Hi 8 4 5 40 4 L1 0 7t
FEE ST EIATACEE, 7TREY RIERRE H B, [
IR UEAER R S, DA A 2 5 i if 75 9 v 17
195 B4 P Y05 T A R ) A ORI T o (B T Ak
HRY EC it E B A a0 JA#—
A HISEESUE B T RFEE R o] DUE i BOE SR BUIK B,
AR PKC & 1% DA B % R 1 1 iz s oo R S 5B AR 3
EC A B A — AN E A, —EHhEA. N
FEFE 1 ARAAL, (AR RATEIESE T 2L E &%
AR R FEE ) R 45 5 2B 3B (R E A (0 — 5 T, PR
WL B A 5 3E FEASBE A R AR R A AR FH 52
AR

g ERTiR, AT A B A ] LA 23 EC &
SN R F 1 —E A A B —E AR,
R R SEE A0 F BN —F B A R
1 22 B T 2 o B OR3P 4E L, SRR B, 244
PKC @A B0E . — AR A B g g g, — A A A
B CA B A% R 7 [ 85 5%, 78 R AR L IR fR 7 EC 5t
AE AN —ENEVET RiE KAy h R EE IEH
BN, ABARATT A R 2 — R R A A I8 & JL
ARER SN RFEER, HATEA B, HEM 5
— MU UE SE T RFEE R ZE B R 3 H &2 2 07 T &K
N, e HRATS A A ) R 3 R FE R, TR T ERATT
BB
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