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[(# E] B® AR ABrER KN K 40 (HUVECs ) Wi 5 B i A [T (NADPH ) 400 Bl X Bk 40375 = Y 7
(HIF) -1o FINJZ 2 (ET) -1 Rk W2 K IHLHLE] . Fik  HUVECs 8E3RMAL 25 i, 50 ACH %0 41 B (40 4 .
C(NADPH EALFHMHIF T BORE + 5 8 41 D (I B ff HIF-1a (MR H,0, + B4R 4 &% E(H,0, + 3k
VIR + F 580 A1, [ 45 5 i 45 4A0PE 3 h R URAE 55 3% 1 i W S B B M S 3 11, 40 1l FH] Western Blot 32 Al
ELISA A AN i HIF-1o 28 (/KA LSS P ET-1 KF, 858R A 41 HIF-1a KEHHEL{E R 0.336 £0.012,
ET-1 {8 5.87 +2.22 pg/mL, ¥ 2K /K %35 B & C 41 HIF-1o JKEEFI HUAE 4508 0. 773 £0. 018 % 0. 888 +
0.022,ET-1 {54334 95.38 £8.06 pg/mL & 33.67 +4.21 pg/mL, KFH B 25T A 41(# P<0.05);D & E 4
HIF-1o JKEFHE 40 5125 0. 330 £ 0. 016 J% 0. 318 + 0. 034, [ {f 2 A% K £ 15, (H ET-1 {44 514 108. 43 +
8.38 pg/mLJ 109.66 +5.80 pg/mL, K P BE ST A M (¥ P<0.05), &it GAEASKIMIRETHS
HUVECsH) HIF-1o F1 ET-1 235 F 5, H,0, W i HIF-1o 23k (HA5(H ET-1 FikFh . AL AR R A o 4k
A NADPH 4 Ak il 38 3o 28 4 B P 480 Ak 3 JROIR 28 il HIF-1o 3835 & A28 4k, HE R UiF 38 R ET-1 RIABR 2
HIF-1a 255, B A7 H,0, MiE#EpLE] . [ FEZHRILFIZE,2006,8(4) :323 -326]
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Effect of NADPH oxidase on hypoxia-inducible factor-1« and endothelin-1 expression
in human umbilical endothelial cells and its possible mechanism
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510120, China ( Chen K-Z, Email ; kezchen@ 163. com)

Abstract: Objective To study the effect of NADPH oxidase on hypoxia-inducible factor ( HIF)-la and endothelin
(ET) -1 expression in human umbilical endothelia cells (HUVECs) and its possible mechanism. Methods Twenty-five
bottles of HUVECs culture fluid were randomly assigned into five groups: group A ( normoxic control), group B
(hypoxic) , group C (NADPH oxidase inhibitor apocynin + normoxic) , group D (H, 0, which can degrade HIF-1a rapidly
+ hypoxic) and group E (H,0, + apocynin + normoxic) , with five bottles in each group. The culture supernates were
collected and the total protein was extracted 3 hrs after treatment. Western Blot and ELISA were used to detect the HIF-1a
protein expression in HUVECs and the ET-1 level in the culture supernates respectively. Results There was a lower
expression of HIF-1a protein (0.336 £0.012) and lower ET-1 levels (5.87 £2.22 pg/mL) in group A. The HIF-1a
protein expression in groups B and C (0.773 £0.018 and 0. 888 +0.022) and ET-1 levels (95.38 £8.06 and 33.67 =
4.21 pg/mL) were noticeably higher than in group A (P <0.05). The groups D and E had the HIF-1a protein expression
levels similar to group A, but the ET-1 levels in group D (108.43 £8.38 pg/mL) and group E (109.66 £5.80 pg/mlL)
were significantly higher than in group A (P <0.05). Conclusions Hypoxia or apocynin can increase the HIF-1a and
ET-1 expression in HUVECs. H,O0, can inhibit the HIF-1a expression but increase the ET-1levels. It is speculated that
NADPH oxidase as an oxygen sensor regulates the HIF-1a expression by changing the intracellular redox reaction and that
except HIF-1, H,0, might contribute to ET-1 synthesis and release.
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S SR UF S, S AR T B A LA R I, 77
Il I PN 7 40 B B4 S R T (HIF ) -l A
R H T W S DR P B R (ET) -1 gk 2yt
I b S AR I AE P R A v i AR e e T
(NADPH) AL BAE i U3z 2, T ol S HL 9%
ZH R BOE T H,0, SEE 4T,
M HIF-1a & ET-1 (933546 55, Mitk— 6
Xt NADPH 4 fL i 1AV FH 094 T, LS ER AT f#
B A DU HR I8 2 R AL, AR S BADUR I i 4 L RERHL
Wr NADPH 42 Ak W7 35 58 5 36 410 il FL 3% 4 9 NAD-
PH A 0 390 S 77 Bk JRR 2 % AT Uk 8 At 400
Hr HIF-1 AY4NJETE H,0, 4 05 s e & 18 F T2
O35 B 5 1 N Dk N Bz 40 L ( HUVEGs ) | #5835
RIS AFT NADPH 4 {0 X 4 B2 20 s HIF-1oo J2
ET-1 23K 150

1 HRS

1.1 ##

NG A Bz 4 i (HUVEC) , g I AR EE 775 i
A1 (W8 A Gibico 24 w] ) ; DMEM 41 ifg % 57 1 (1t
Fl Gibico 28] ) /NN HIF-1o 5058 SR J2 H
LN\ GAPDH Z s 4TI (14 [ SantaCruz A H] )
HRP 5 290 R =90 (W H il A Fl) 5 ECL
Western blot £ ii:{7 (W [l CST 22 ] ) ; il MR £F 4
ZEIE(W H Amersham 23 7] ) & ET-1 ELISA i #] &
(5 H R&D A7) .

1.2 Fi&

1.2.1  BRARAB-#A A & e (HUVECs) 89 4 5
B¥S H0.25% JBREE T AR LI K, 0k
A2 TS0 20 ML T, 2 20% JiG 4 135 119 DMEM £5
R TR AN 45 (1 ~ 1.5) x 10°/L {12 B 452
FF 25 em® BREFIA, 7E 37°C 5% CO, &0 F 1
Fio 12 h JEHRW, G 2 ~3 d B 1 IREEFRR,
TRUm A KA 2935 90% i, FH 0. 25% g 4k
AR5 3 40 ~ 58 4 RN F 3256

1.2.2 Wik bao B 25 mL 40 g 55 320
25 A~ KA 3 4% ~ 45 4 /% HUVEGs L) 1 x 10° 45
R T T, T 5% CO,,95% 25 /5,.37°C 4+
RIS (R AR R K 22 80% Al &K
KR40 R 5 4, R4S S A H(F R
4) gk IR H A IR B A (B4 L 5% CO,,
95% N,,5 L/min i B4 35 55 C 4 (Je Bk =
+HEZ) A 100 WM Je PRk R 3R J5 4k 2L 5 A G
7%;D 4 (H,0, + #5E4l) LAME H,0, (&Hk)E 0.5

mM) b3 15 min f5 B4 SR E 4 (H,0, + Je Tk
JRE + A4 AN H,0, (294 0.5 mM) b3
15 min J5FINA 100 pM Je T Bk R 2, 46 225 A b
Fio AL LR LA PR REFE 3 h e, RS
IR LW HRBUR R A E A, - TOCHAFREH
1.2.3  Western Blot 40 HIF-1a & & K -F 65 &
B W50 g WA AR AR, 1T 8% MR
TR ICEERS (SDS-PAGE ) HL Uk 73125, JF L2 T HL 6 %
TR B AEIRATHE R I AE R T B A 2 vh i s
13 h, BRI 5 /NPT A HIF-1a B4 (1:100) |
GAPDH Z4i (1:100) \HRP #Ric i Ll =51/ R — 471
(1:1.000) J 7 Ji7 , Bham fh 2 &k i o, X 420 g
N5 SR BRI T K R 43T, IE LA
FaE Fk Y SEH GAPDH SIS,

1.2.4 ELISA ix#m ET-1 K-F  BUESRFIZ0
i 7% LIS WOREASRD ET-1 Kl a0 i A BprpfL
JEFEEE A ET-1 81557, TMBE ¥ % €4, Figpr
A 650 nm P AT 132 ORI, AR A o i 2 AR
ET-1 4,

1.2.5 %itsaz SR SPSS 11.0 b4k
TG F A B, BT A B L x + s R, AR HLECR
FHWFREA ¢ #5595, P <0.05 2R A Wbk

2 #R

2.1 Western Blot £# Il HIF-1a B8 &%

A AR (LK) s i (K EH
B HIF-1a 8 FRK ;B & C 41 HIF-1o 85 3R
IRTH i, Sk SR B e AT Bk RR 3R 24 AT 5 5 HU-
VECs i) HIF-1o 25 [122 358800 1 D &% E 41 HIF-1a
A FRA B Z ], sEEAMEYE H,0, Fisb B )5,
A BELWT B AR B e ATk PR K 175 5 HIF-1a 25 (R 1Y
TER(ILEL 1),

A

C D E

HIF-Ta

100KD 120KD

GAPDH
37KD

40KD
30K

1 Western Blot #&i]%& 48 HUVECs HIF-l1a EH %
B AL B AL C AR + W 45D H,0, +
B4 EH, 0, + JEMTHERRE + # 4 d

324 .



8 A4 )
2006 4 8 A

T E 5 ARILARE

Chin J Contemp Pediatr

Vol. 8 No.4
Aug. 2006

%1 HUVECs HIF-1a & 5 %% i) Western

Blot 7x EFAHEER (x+s)
2053 HEFMEL JREE 4 el (HIF-1o/ GAPDH)
A4 5 0.336 +0.012
B 5 0.773 +0.018*
(07| 5 0.888 +0.022°
D4 5 0.330 £0.016"
E4 5 0.318 +0.034°

a5 AR, P <0.05;b 5B AL, P<0.05;¢ 5C 4L
#,P<0.05

2.2 ELISA %l ET-1 7k

A HAUAH K ET-1 35, &4 ET-1 43
W BN, LA BLD E 4103, fRR K
YrokIRR % K H,0, ¥ RE N 7] 2 B Hb ff HUVECS 1)
ET-1 33 7185 , i LA H, 0, (94 JH 52 0 5 ( 2%
2).

*2 %4 HUVECs 53 Fi5ik ET-1 kF

(x%5)

20 53] BB iS iR ET(pg/mL)
A 5 5.87 £2.22
B4l 5 95.38 +8.06"
C4 5 33.67 +4.21%
D4 5 108.43 +8.38%"
E#H 5 109. 66 +5.80"°

a5 A4, P<0.05;b 5B 4, P<0.05;¢ 5C4
LAz, P <0.05

3 it

FETF AR IR sk S5 A2 T L A ) A 2 BB 1 &
S HLHIAIEZE H & B, Bl H I ) 3 22005 B A= B ol AR
it IALAE5 DAY B 200 e 45 0 0 il 0 bk v TR L A TR R
J5 4 R L (ROS ) 817 202 S 0T 1 A5 PAY B2 40 f
P05 ISR T IALAS P R R R ET-1f S
WY, T S B ROS A5 i K il 8 bk v s 14 32 22 )5
7 B HIF-1o 2 — b ol 4800 19 55 2 9 7,
SEMUAR 20 A AT A8 2 A W, AR SR A
AT H T Ui Y £ Pk AR 0 R DR R AT R SR
LIS B FR T P e — RSN A B N, F R
X 4 AR SRR AZ A 5 I T3 K 1) 2 10 R AT 4
Pl Il 2T 2 B #2082 AR @8/ i 7% ( Fe/Sclus-
ter) JRAZALEA ; @LAIKR L T1L b5 AW IV (41
fita R C E AL cytaa3) ; @NADPH S L™ A AR
EfES™ . NADPH % Akl A 1 I A0S 5 1 B 1
ANA4riERE  HEMTEH AT, NADPH &b &% 0,
FeHE 0,7, SR & Fenton T I I A H,0,, OH " |

OH ™ 4% ROS, J5 2 W0 Il 202 72 (L g, ff HIF-1o Jifi
FRRARIE R, 31k iy HIF-1a A1 VHL 118 2
K= 4 (pVHL) 856 Ji ik 12 28 3 1 3% 4 Tl 4 ik 11
WHbR, %4 53 HIF-la [, 06 HIF-la 5
HIF-18 JE A Ak, DT BH 1k HIF-1 (3800 , 1
32 R P 0 Bl S B (R g ek B A I B
SR AL, NADPH S ALEESZ 90, 0, ™ F= >,
4kz ROS Az gt /b, il 2202 72 Ak il 17 1 22 B4 il
pVHL 5 HIF-1 o fi# 55, 8 H BT R as 42 b b, 42
i HIF-lo (9588 M, HIF-1a KR, If 5 HIF-
1B T B R e i HIF-1 A% 3% Ak, (A Al G
F e SR IO R 5 S AN R I i O L AR S 4
(A 4]) HIF-1o 25 (4 #8 FE K B T (B 4)
HIF-1o £ (3G PR T, SCRE T iR i — W A5 B
NADPH S AKRE A P 2 20 B ) 8RR 2 , il S mT 4
) L A T A 0 P ) SR AR IR A, 1A HITF-
lo ik, SC5rh L4l fii H] NADPH 4k B 55 5 1
RS AT R ZE (C 41) J5 , NADPH 4 1k fifg 41 i
RNEAE R, 77 A T 2Bl HIF-1a 335 1 (B
) BRI, BV S 40 B AEAE T8 fOR R, H R
CAREXS HIF-1o 2 R8P AR 0], o — 20 3R
NADPH %kl 625 T HIF-1a 3HfLE H . #56
PIAMEYE H, O, il 340 it , i T H,0, "] HEXT NADPH
SIS VR PR U R K, e i P A HIF-
Lo, ISR B S 45 T4 (D 41) sl FH e A7 Bk Rk
Z(E41) , IR fefd HIF-1a PG L, S 30M 41 HIF-
loa AP TCI B RGE, 728 T U Al HIF-1a
FR T (A 41) BROR, 3085 SerkaR s A4
VLB ROS X HIF-1ou (14400 il £ FH 2 38 171 58 A, T 5k
A GIATBEREZE X HIF-1o (93805 1 FH 855 SR 2L
N,

ET-1 LR e 420 2 i 56 ), 2 HITF-1 (%) 3 L [R]
Z—, VA HIF-1o Al@IE 5 ET-1 W25 N &40
A5 RO I B o AR BDIRAS TR (A 4
A N R A ET-1 58 BRI . 7EMRR
FIFEF TR (B 41) , I NADPH 44k g 52 1 41 1 175 5
FEAEFEIRAL Y HIF-1a, A4 5 ET-1 5 K i 55 554
Pl ET-1 Fek 2 e THbRRE (C 41) g
i NADPH 4 fb iff , 7] #2252 A0l il 4005 S 1 1
FT, 345 5 AR B FE 485 A A0 B ET-1 /K F
FTFHEIE A K B 43, vl g5 B e Ve s g 2y
T IEATHIRR R X NADPH 4 £k g () 90 il £ F . — A
XK, BB ET-1 Y 3R35 5B 2 1VF 2 R R IR, B
BRAESN BB AR AR 4 TL-1 ' TNF-o 58, 7R
AL HE ET-1 54 B2 > s ET-1 1 B3 i 1 2090
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VEFIE A B iG sh™ . 1,0, Pk e E s
S 1 A of B A {5 16 4> T, Lopez 25 % R
ROS AI 3 i N K K % AL Bl (ECE) i) mRNA J¢ 25 1
Fik, N5 ET-1 23383801, Cheng 251 A Ky
ROS 1] H4Z{E#t ET ZL[H ) mRNA ik, fiff ET 4 5%
BRI N o A S HIAMIE H, 0, FAb 35 A4 (D
) IR T HL(E 41)  HIF-la A
SKBTH G2 M) {H ET-1 /K 2 i B @ s,
PRI EIAL, HES H,0, WERA X
H,0, AT A= W R AR I R L 5 | & B it i
AL, U BERE AT A 45, Na* /K" -ATP 22
DIReZ b1, P2 240 M 2 b, 55 25 7 N AL, 08 a0 400 if
SRR ET-1 14 /5 H,0, 718 Af 8006 A% 5% s A 1
NF-xB, 175 TNFo | IL-1 ZE40 g H 1 () 3 3k, X 26 A
F Al fiad 1 A VR AL A ET-1 A it
Ak, H,0, il 0% ET-1 JEH S s Fiife st ET-1 &
B, o 38 A 3G ECE [ % 35 W ET-1 ¢ jik 3%
It GEREREBT H, 0, X ET-1 B3 8 F L
SR S AT b IR 2 RN A

3 3o AR S 2 SR i SRS L R R A
ST H L% S AL, T Al e it 40 5 350N R 4 e
(U2 7% NADPH UL gz il , 755 HIF-1a K
HAE FFM AR ET-ImRNA % 5% ET-1 4 BRI 43
A8 S, 5 A P ot 7 S 4 i SR B ok v e R
R 5 vk B 48U R4S HIF-1a 5230, (H 4 A
BRI A B — 7 TS5 ET-1 ARS8 53 A b, — 7
T Ao M AL A 2 200 A A T S 35 A 4634
T 25 Rl v oL

(& % X #]
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