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[ ZE] HH NELFEERZN(Angll ) sFARF3 BT B Wb je ( HUASMC) #2835 5 B F la(HIF-1a) 52
A& A K BT (VEGF) VAR 28 #4108 2(PHD2) 4835 F B F 1 494 B F (FIH-1) .p-ERK &k 8% 3E
4+ PHD2 . FIH-1.p-ERK /& Ang Il 4 8 F 3+ HIF-1o KA 69 #FompLhl, ik HUASMC 44 =41, (1) sFfa4a, B
AR AIE R 6 hy (2) Ang Il 40 .4 Ang Il #9325 3 2 (23K A 107° mol/L) 3& 4 4m i2. 6 h; (3) Ang Il + PD98059
28 .4 PD98059 #43& # Ak (4R JE A 10 7° mol/L) AL 408 1 h )& |, lm N4 Ang Il #493& 3 3k (2K 5 10 ~° mol/L)
¥EF A8 6 h, RT-PCR # ) 48 f6 HIF-1a, VEGF . PHD2  FIH-1 #9 3k B % iX ; Western blot 4| L& B #9 & & & & &
p-ERK &k, &8 (1) 5B arks Angll 34w HUASMC ¥ HIF-1a, VEGF £ B A% & £ ik (P <0.05) , 3% 4n p-
ERK % & £ (P <0.05) , 4K FIH-1 A B fo & & &KL (P <0.05) , 7% PHD2 A B fe & kik;(2)5 Angll 41
Y3 ERK 4] ) PD98059 K4k HUASMC ¥ HIF-la, VEGF 2 H A% &8 &£ (P <0.05) AR p-ERK %& & %) & A
(P<0.05),% M FIH-1 9 X WA K & &L (P<0.05), £it (1) Angll 3§ HUASMC ¥ HIF-l1a, VEGF # & ik |
A A BT 8 ERK 388 7] FIH-1 &k | 281385 KT8, 0 HIF-1a 89 B #EPF 8 (2) ERK 494) #) 7T 41 55 Ang Il
#4% HIF-1a \VEGF & &4 A
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[ ABSTRACT ] Aim  To observe the affection of angiotensin Il (Ang Il ) on hypoxia-inducible factor-1 ( HIF-1a) ,
vascular endothelial growth factor ( VEGF ), prolyl hydroxylases-2 (PHD2 ), factor inhibiting hypoxia-inducible factor-1
(FIH-1), and p-ERK expression in human umbilical artery smooth muscle cells (HUASMC) , and clarify the mechanism
of PHD2, FIH-1, and p-ERK on HIF-1a expression on the condition of AngII. Method HUASMC were divided in-
to: (1) Control group: normal culture medium for 6 hours; (2) Angll group: 10 ~° mol/L AngIl culture medium for 6
hours; (3) AngIl +PD98059 group: 10 ~* mol/L PD98059 added 1 hour before 10 ~° mol/L Ang Il , and then for 6 hours.
Gene expression of HIF-1ae, VEGF, PHD2 and FIH-1 were checked by real-time PCR, and the corresponding proteins of
above factors, and the p-ERK activation were checked with Western blot. Results (1) Compared with control group,
Ang Il promoted both gene and protein expression of HIF-1aw and VEGF (P <0.05), and activated p-ERK (P <0.05),
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with the decreased FTH-1 gene and protein expression (P <0.05) , but has no effect on PHD2 gene and protein expression

in HUASMC.

(2) Compared with Ang Il group, both gene and protein expression of HIF-lae, VEGF and the p-ERK ac-

tivation were significantly reduced (P <0.05), with the increased gene and protein expression of FIH-1 (P <0.05) in

HUASMC. Conclusions

(1) AngIl promoted both gene and protein expression of HIF-1aw and VEGF in HUASMC.

Its mechanism is that activated ERK pathway inhibited FIH-1, leading post-translational reduction of degradation of HIF-
la.  (2) ERK inhibitor weakened the promoted affection of AngIl on HIF-la and VEGF.

B R-1M K 5K K R 4 (renin-angiotensin sys-
tem, RAS) AYHLE 51 E & i %, 45 S5k E 1 (an-
giotensin 1, Ang Il ) 1 Hi% R 58 i S 2800 43 7,
Al I s K- LA A ( human umbilical artery
smooth muscle cells, HUASMC) 48175 5 K1 1 (hy-
poxia-inducible factor-1, HIF-1a) 33k, # T
Wl % 9 B2 A K 7 (vascular endothelial growth
factor, VEGF ) ik, A7 {& HUASMC 345" # ff
FH S S0 il i 487 BEL 3 i 9 J5 R 22—, HIF-
Lo SBT3 GR 22 Sk
SO, I 48 AT 2 SR RN B PR K S0 HITF-1a A9 35
IR RHR U R R AT R 7 AR — RS B
PRI, 7E AR A T A S0 N 45 T R
YER . BEAh, Ang 1 #5E ifn 45 A s S g o
HIF-1a 97635 Ang T A5 1o AS R ML 1 5 i
FBIRACE- 52 HIF-1a Y2355t n] 78 8% 5 K
PR A HIF-1o AR, 20, 78 B0 5 7K1 52 1)
HIF-1a 3340, 2R FE LR (prolyl hydroxylases,
PHD) Fli 4035 S H 1 1 304 X (factor inhibiting
hypoxia-inducible factor-1, FIH-1) &4k HIF-1a 1Y
K, WiFLsh¥A 3 F PHD. B PHD1 PHD2 Al
PHD3 , HAH Xt 36 ¥ K /N & PHD2 > PHD3 > PHDI1,
PHD2 % HIF-1o B85 52 SO ME I 20IRE T
HEHF HIF-1o R 25 7K 7 04 56 5 B i g o S
PHD2 5 FIH-1 ¥4k HIF-1o, ffi 22 3058 B f# k4
I, PHD2 2k 25 7% M FIH-1 Ji 3% PE 2 30 ), HIF-1a
Wit fire Az BEL, 76 B PN FRUSR O 60 A H%, A1 3 R 11K
SAU IV 3 DR A B 53, 51 A0 i IR R — R B
N, Page 257 5T R W, fE HUASMC ', Ang 11 i@
IR A P B R I R VA AR PHID2 1T M A
G K e HIF-1a B2 AL, S0 I Y HIF-1a
ARG EPE , PHD2 JElH 5 8 H I RIA A2 Ang I Y52
M, Ang IL X} HUASMC 1 FIH-1 4520 K H BARHL
il o] 1 oA DL R E AW 5T SO 2 ISR Ang TT X
HUASMC H HIF-1a . VEGF L) &% PHD2 (FIH-1 Fl p-
ERK Fik 520, %1 PHD2 \FIH-1  p-ERK 7E Ang

S0 HIF-1o0 2351 09 7E T 9F 1 ERK {5 5 38 #%
M7 PD98059 BH K ERK 5 5 i B& 4% , ¥R 1+

ERK i #%7E Ang I fEH T 4% FIH-1 5200 HIF-1a
F T BEBILT .
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1.1 FEHM

HUASMC ¥ F % & Scien Cell /A 7] ; Ang I 1
* 5 Sigma /A ;émﬁﬁi%%%\ﬂéq:ﬁ% JEE A H
{8 RIPA 2 f# 7 T 3 2 Gibco A 8] ; § H R A0
wmEEWT £ Sigma /A 8 ; % ¥ HIF-lao, & 40
PHD2 ¥ -F %5 3 Novus Bioscience /2 7 ; % 31 VEGF
%40 FIH-1 ¥ F 3 [ Abingdon /A & ; HRP #5712 th =
F W T 57 # Amersham Biosciences /A 3 ; PVDF £ iy
F % & Millipore 2 7 ; ECL £ % X #| & T GE
Healthcare /A 7
1.2 HUASMC ME7 fEREFESH

W RFE N A PR Y, R FE 2 37C,
Fom i B RN 15 mL &0 4, 1000 r/min B0 5
min, 77 _E 3%, DA4 20% i 4 o 7 B9 40 465 7 3 15 mL
AT, R AR, R S mL B RS AR ERE
— R 3 SR, BN 37°C 5% th CO, F R4
VR SR, R4 A K B A 80% B, MR HY 3 3R, PBS
BERGI R, mANEEAHME 1 oL Ht2~3
min 7 B, m N B 10% H 25 i 9% B9 40 fL 3 R 40k
A, B 5 mL R PR AT, 40 A IR, R AT
A, BO.1 mL A, Bl E B s T WA T3,
BB R S x 10° /L, ¥ 20 A B kA T 37 69 3% 3R
B4 h B —K, MR N3 A (1) EA:E
W IR R 006 h; (2) Angll4 . & Angllhy 35 % 3t
(LW JE H 107° mol/L) #3548 L 6 h; (3) Angll +
PD98059 41 . 4 PD98059 Hy 35 Fx 2 (A W E H 107
mol/L) TAFE 40 /i 1 h J& , i N4 Angllhg 3% 7x 2 (2
W H 107 mol/L) 3 F 4 6 h,
1.3 Real Time PCR #&il] HIF-1a, VEGF,PHD2 #0
FIH-1 EEFiX

Trizol 353 B 40 f5 RNA | 3 4 5% B ¢DNA, DL B-
actin H 1 4T Real Time PCR 125 Ct 18, 4~ 5 431
HIF-1a \VEGF LL % PHD2 FIH-1 #y 4 & % 35, HIF-
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la £ #5144 5 5'-TGC TTG GTG CTG ATT
TGT GA-3'#15'-GGT CAG ATG ATC AGA GTC CA-
3", 4K 209 bp, VEGF £ T 5445 % 5'-
CCT CCG AAA CCA TGA ACT TT-3'#1 5'-AGA GAT
CTG GTT CCC GAA AC-3', P 4K J& 637 bp, PHD2
T B 4 4 A A 5-CTC ACT GAC CTA CGC
CGT GT-3'#1 5'-CGC ATC TTC CAT CTC CAT TT-
3', FIH-1 b T3 44 % & 5-ACA GTG CCA
GCA CCC ACA AC-3'#15'-GCC CAC AGT GTC ATT
GAG CG-3', PCR 4 17 :95C % # 5 min,94°C 20
$,72°C 20 5,72°C 5 min,55°C 10 5,40 NMEF, W&
B-actin £ T 5 4% % % 5'-GTG GGG CGC CCC
AGG CAC CA-3'#15'-CTT CCT TAA TGT CAC CCA
CGA TTT C-3', = 41K J& 540 bp, 2 PCR 4 1+ % .
94°C & £ 5 min, 94°C 30 s,66°C 45 s,72°C 45 s,
72°C 10 min, 40 & 3F
1.4 Western blot # il HIF-1a, VEGF, PHD2 , FTH-
1.ERK 0 p-ERK B9E B Rix

U ACEE L JE , FE 3 R 2 PBS Uk 2 5K, i RIPA
22 5% K9 30 min ,4°C 12000 ©/min 5% 20 min, ¥
FERSET -80CEA, BHEEA 60 pg,100C &
# 5 min,10% SDS- 2R V7 ¥ Bt i 25 i W vk o B & 8, %%
E7 2| PVDF % ,5% i Mg 4954 B 60 min, v — 40 (76
£ 1:1000) ,4°C 37, HRP AR08 —Hu# & 1 h, TBS-T
5 K (HKS5min), ECLRFEGEE X &H %
J& ,Image J B G AT 82T
1.5 SitESH

WA Fx £s %7 ,SPSS 17.0 S A4# AT F it 041
% 418 L3R F ANOVA 77 2 2047, 41 18] ke B B Sr
Kt A% WM P<0.05 FRERAHITFEEXL,

2 # R
2.1 HIF-1a,.VEGF PHD2 #1 FIH-1 EE I FR%E
XTI L3, Ang [T 41 HIF-1a\ VEGF FE R 3

K EH N, FIH-1 BEPR R GEREAIR (P 19 <0.05),
PHD2 JEHNFA T E AL, 5 Ang 1 4 L4, Ang
I +PD98059 £ HIF-1o \VEGF HE[K ik B E &AL,
FIH-1 ZER B (P #4 <0.05) , [F#: PHD2 %
PRI A TCIl s (1)
2.2 HIF-la, VEGF, PHD2, FIH-1 % ERK, p-
ERK EHKIFKIE

% a4 F s, Angll4H HIF-1a \VEGF & 4 %1k
WEEHEN, FIH-1 R ERIB D E IR (P 3 <0.05),
1 PHD2 &5 A ERK 45 F1 3k TC & 7210, (B #E R

fk ERK (p-ERK) H KL BEWIN(P <0.05), 5
Angll#41 %S, Angll + PD98059 #H HIF-1a ,VEGF % [
Tk W FEREAL, FIH- AR B BEFEHIN(P Y <
0.05) , 1 PHD2 4K 4 Fl ERK #1135 JC A oo,
p-ERK & 1334 B EFRT(P <0.05; 81 2) ,

mxTERZH
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Figure 1. Gene expression of HIF-1a, VEGF, PHD2 and
FIH-1 in different groups
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Figure 2. Protein expression of HIF-la, VEGF, PHD2,
FIH-1, ERK and p-ERK in different groups
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ST FIH-1 33K N REITE, 7T RE Ang 1L A B e 57K F B

MR Ang T 5 HAZ 4K ATIR 456 )5t £
G55 B AR T 1 LA I 2G B  1e) oN BREAS 2
FEUNE B KM EHE Z —, Ang Il 34 HIF-1a
fIZek e e HIF-1a FIFSEIEN VEGF fUZEIA , 1
SEI LGN M B s b R AR, 5 LA R —
OO AT LR B, Ang [T AL B A HUASMC
HIF-1a Fl VEGF BYZIAY 10 2380, 0] Ang I -
J# HIF-1a 3K, A VEGF FIKmIFEH .

HIF-1 o /2 240 B il S 4175 5 7 A 1) DG S PR
I O R R T 100 £ R 5 i SR 56 3K IR ARG
ST, TE ARG Iy M s 07 AN 45 Hh RS B B4R ., HILF-
Lo 38 7K I8 A2 S0V B 52 ) 5 SR, HLIF-
Lo B SE AR 5 S A ARG 368 B T TR 1 T A i
JUT-TCi M ; 20 B il S, MERRAE IR %) HIF-1ae A
¥, SHILH DNA 456, R SR m Thg

PHD2 J& B35 K01 HIF-1o A9 B , 38
i EA HIF-1o (R UF LR AR ) FRAT &L, Ang TT 41
HIF-1o 235 B8N, {8 PHD2 L[ FEE H % AC
EAEL, AR Page U A4S, T % IE Ang T R
S0 PHD2 JERFI & (3R 3K EAHEBR HEH RS
5 Ang T XF HIF-1o FOTEF5VEH

FIH-1 J& 5 —Fh7E BEfe K Fad i 24k HIF-1a
T 52 ARG S i DG A i . FIH-1 1985 1 R A 1E2H 41
A AR AR e AR S T 32 1k L PHD2 5,
0. 2% (IR A AL BE AT PHD2 A9 32 A0 A FH 2R 7%, (H
FIH-1 WA VE AR AE" , Bl R AN B R FIH-1 2R
FIRY 231 A WF 58 R B FIH-1 (0 5% 5% 3% 1 52
PKC {5538 A 520, 15 kY PKC JE 2 55 FIH-1 2
DNA ) CDP/Cut #HZ5E, AT HH] FIH-1 (%% 5% 1
P SRR Ang I 3 A% HUASMC ' FIH-
1 R AR 2k 1 A A, 35 BTG ERK 15 5 38
%, 380 p-ERK £ 1335 ; ] ERK #i[5] PD98059
FELIBT ERK {553 B 101G 1L f5 , p-ERK 8 &1k 3%
A, FIH-1 3k 4, HIF-1oo . VEGF ik FR&,
$E78 ERK Gl X FIH-1 B52 00 $4 PKC 3 1Y
SRS ERK 5538 B0 )5 B R fk 1) ERK
G Ang I R FIH-1 A9k, HIF-1o 19 B ok
A HEIMANML PN HIF-1o 85 3K LA S VEGF R Al
FEHFR, XA RESRE Ang IT FiH HIF-1a 2 H LY
BL 5 4K ERK {7 Sl B8 Ang [I T4 FIH-1 3%
KRR AE FHALSI A it — 2058 . [RIRT, HUA-
SMC ™ HIF-1a 2% [H 3235 R I N AE L — b 0 F

P T HIF-1a PFEH LD

g Lk IR B R fL ERK 15538 A &
Angll Fi8 HUASMC 1 FIH-1 3K Fl8E (4 %k, %%
KB R AT RESE Angll I HIF-1o 8 1 2R IA L]
Z—;ERK #1595 T AngllX} HUASMC ' HIF-
la | VEGF FIEMIERAE R . 3X 2645 R 0 Biih e I
AnglIf2 45 LR BB FE AR A 10T
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