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[ ABSTRACT ] Aim To investigate the effects of valsartan on lectin-like oxidized low density lipoprotein receptor
1 ( LOX-1) expression induced by asymmetric dimethylarginine (ADMA) in cultured human umbilical vein endothelial
cells (HUVEC). Methods 15 pmol/LL ADMA was added into the cultured HUVEC for 24 h, intracellular reactive
oxygen species (ROS) generation was measured by DCFH-DA.  NADPH p22phox subunit and LOX-1 mRNA transcription
were detected by quantitative competitive reverse transcription-polymerase chain reaction (RT-PCR). LOX-1 protein ex-
pression was detected by cell enzyme linked immunosorbent assay ( ELISA). Results Valsartan significantly de-
creased intracellular ROS generation, inhibited the transcription of p22phox, LOX-1 mRNA and LOX-1 protein expression
compared with ADMA group (P <0.05), and this effect was in a dose-dependent manner. Conclusions Valsartan
inhibited expression of LOX-1 induced by ADMA | involving in inhibiting the expression of p22phox through decreasing in-
tracellular ROS generation.  This may be part of the mechanism of its anti-atherosclerotic effect independent of anti-hyper-

tensive effect.
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AN ZRE 2K, 75 2 Fh sl bk ot A Al Ak i v oK F- T
. ShISCI R METE ADMA Al BUm 4 %Ik R 5%
i1} (angiotensin converting enzyme , ACE) mRNA I
SESUN IR 7S SR N €)1 €5 e P A AN K
K ZR A5 B i 5] ( angiotensin converting enzyme in-
hibitor, ACEI) FIML4E % 5K 2 32 14 B Wi 31 ( angiotensin
receptor blocker, ARB) 1] i # ADMA #Y I i& %%
R FRATTRTHIRRSE /R , ADMA 7J3# 55 NADPH
AL p22phox/ROS & 42 _E I8 I i bk A K2 24
(human umbilical vein endothelial cells, HUVEC ) #E4E
FAFE TR B AR & 1 52145 1 (lectin-like oxidized
low density lipoprotein receptor 1, LOX-1) mRNA F1#
PRIk, T 14 A0 X S A AT 2% B2 iR 2 1 (oxi-
dized low density lipoprotein, ox-LDL ) F £ B, fi it 5l
KREAL Y KA R JE . TRAITIE A BRAGY > 3E AT 390 1f,
B9k Kl (angiotensin I, Ang ) FTELAY LOX-1 ik
AT B AR IR AT ADMA X LOX-1 %
IR LA K 2 15 RE A% 8 i 0 S A I OR AR R 45T
SIBKAAERE AL VR FHWE 2 ASBIFSE 18 5 WL ER 4 70 $H %
ADMA %5 HUVEC LOX-1 mRNA %%t FI8 [R5
FRISZIE BRI T RER B

1 #RFFE

L1 #8

HUVEC(EA. HY926) 1 & % E ATCC /A 7] ; 41
7h 38 iy b 3 A | 25 8 IR 5] A B, DMEM % 5%
3 4 fvE W B £ E Gibeo 2 & ,ADMA DPI 4 &
% [ Sigma A, 7 M 4 (reactive oxygen species,
ROS) #3771 & W & 2 = K & 4K 7] /A 7 , Trizol
4 B Invitrogen /A & , # % X 7| & W H Fermentas
NE L RAUA LOX-1 £ Bkl B R X A
AL, EWEMLFTRA G RARER T EME
BWelErevemEpARAE, LA HHE
P = i
1.2 HUVEC B9¥:5%

HUVEC ¥ 2= T4 10% & 4 L ¥ .10 pmol/L &
E% 10 pmol/L % & %t DMEM ¥ # 3£ & 37°C |
5%C0, A EER, 2~3 REHIEREL K, &
20}, 80% L & i 0.25% Jf & A B b LB R,
HeL T 52 36 BT 4 K A 1% fig 4 i 7 By DMEM %5 7% 2k 4¢
SRR FRRLEE S, BHAETFANE
61, FELEER3 K,
1.3 RI§44A

¥ g L AL B . DT B 41 (DMEM 35 3% 3£) ;@

ADMA 4L (47 15 pmol/L ADMA) ;@10 ~° mol/L.10"°
mol/L % 10" mol/L #i 38 + ADMA 41 (10 > mol/L .
107 mol/L % 1077 mol/L #1038 05 1 h &
A 15 pmol/L ADMA ) ;@47 70 38 21 ( % A 10
mol/L #17038) , & 440 ¥ 4k 435 % 24 h,
1.4 RT-PCR #ill NADPH p22phox #1 LOX-1 mR-
NA ByRIE

JR B H LR R & 6 T AL IE Ja o 4 e, R A Tr-
izol X 7 42 B 48 A1 % RNA # 4T RT-PCR #30 , 52 3
EFLA3 K, A HEFRAEH RNA #EFH D-
NA, PA ¢DNA X #AR#4T PCR 434 K 5L, Jf Primer
5.0 51 4% iH 2 ¢ % 1t 51 40, p22phox (371 bp) 5l 4
E %A 5'-GTT TGT GTG CCT GCT GGA GT-3', T i
¥ 5'-TGG GCG GCT GCT TGA TGG T-3"; LOX-1
(251 bp) 5l 4 L # H 5'-ACT CTC CAT GGT GGT
GCC TGG-3'", T # # 5'-CAT TCA GCT TCC GAG
CAA GGG-3';GAPDH (454 bp) 5| #1 ki  5'-GAC
CAC AGT CCA TGC CAT CAC-3', T# H 5-GTC
CAC CAC CCT GIT GCT GTA-3', R M £ KI5 pl
PCR 7= 4y 9 47T 37 6 0 6 e v ik, (B & B 0 AT & 4t
# I, 4 4 F p22phox ,LOX-1 5§ GAPDH #t [ & &
H 8y He B 2k % B B9 2 B mRNA #4834 & 12 KF
1.5 ROS #&iml

41 i 9 ROS K-F Al 7% K48 4F DCFH-DA & £ £
Ao KA & A I, 3% BB O R R AR AR 1R, DAk KX
2 B, A M) 2 e g 2% O B R M ROS AR,
1.6 ELISA #ill LOX-1 ERKIX

%% Yang %' 7 kDL Bk gh, & 96 LK
AR R WA, FERE SRR, B PBS VIR 3 K ,4% % R
B E & 20 min, B A8 540 2 A 30 min, v %A
LOX-1 % B, 37CIEE 2 h, %R S K, BT &
TN A E AL F % 1gG,37CHEE 1 h, AR S K,
WTEmANBEY 37CHE 1 h, im\ TMB & & 15
min, } 2 mol/L H,S0, % 1k & k7,450 nm B A5 (U %%
KE(A) R AR TH R B REAT,
1.7 SitEHE

K SPSS 17.0 2tk , it E R B U £5 k7, %
AEREABLERFT 200, AHELEEA Q&
T, AP<0.05 HZRARITFENL,

2 # B
2.1 #iExt ADMA B SRIZAAE ROS BY S0
5% LA L, ADMA ZH 4099 ROS 7KF B i

B (P <0.05) , Boph i FH45 70 38 %6 40 g ROS 7K
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TCHIR 2 (P >0.05) ;5 ADMA ZHAH LG, 4D 3H i
b FRZH 5 5 2 ORA H 2 ADMA JIr B0 41 il ROS
I (P <0.05;38 1 FIE 1),
2.2 #@iE3 ADMA FS B4R p22phox mRNA
R

5% FZH A L, ADMA 2H p22phox mRNA % 5%
B3 (P <0.05) , Bl 47 $0 %F p22phox
mRNA 5t TCH 8520 (P >0.05) ;5 ADMA 414
Lt , G570 30 f A PR ZH 52 7] 2 AR b R F ADMA 5 5

Y p22phox mRNA #45% (P <0.05;% 1),
2.3 GbiEX ADMA FHSHA LOX-1 mRNA #A
FAKTEHZI

5% R AH L, ADMA 2 40 fd LOX-1 mRNA Al
R FRIKE B 3G = (P <0.05) , B0 HH 46
I LOX-1 MR IB T B (P >0.05); 5
ADMA ZH A b, Z51 70 30 i Ak 24 20 52 551 A0St s T 1
ADMA %S LOX-1 mRNA FI#E kK (P <
0.05;5 1 f1E 2),

R 1. #1183 ADMA FS 84058 ROS, p22phox #1 LOX-1 mRNA % LOX-1 EEHRIAKEHZM (v +5,n=6)
Table 1. The effect of valsartan on the expression of ADMA induced intracellular ROS, p22phox and LOX-1 mRNA and

LOX-1 protein

4 4l ROS /KF p22phox mRNA LOX-1 mRNA LOX-1 &[]
X AR 4 41.150 + 1. 202 1 0. 105 0. 080 0.353 £0. 038
ADMA 41 91.570 £0. 929" 3.847 +0. 114° 0.402 £0. 194° 0.512 0. 018"

1077 mol/L #i¥b1H + ADMA 41
10 ~° mol/L #i7P3H + ADMA 41
10 7° mol/L #i7bIH + ADMA 4]
LN EEE

81. 170 +0. 586"
61.200 +0. 557"

45.230 1. 150"
40. 070 =0. 351

3.108 0. 021"

2.389 +0. 023"

1. 606 +0. 095"
0.970 £0. 022

0.349 0. 031"
0.226 0. 022"

0. 158 +0. 031"
0.101 £0.023

0.488 £0. 11"
0.446 +0. 018"
0.417 £0. 012"

0.356 0. 020

a P <0.05, 5% B ;b 9 P <0.05,5 ADMA 4 Hb# ;¢ 9 P <0.05,510 77 mol/L 4iyb3H + ADMA ZH 4 ;d 9 P <0.05,5 10 ~°mol/L

HivbIH + ADMA 4 H#

0.2%

e or rrrenng R ]
10! 102
4

1. 47183t ADMA %S4 ROS HIE4I0
VBIH + ADMA 4,5 4 10 =% mol/L #ivPIH + ADMA 41,6 A#IVMHA

10 10" 102
5

B
0.3%

1 XFIRLL 2 S ADMA £,3 410 =7 mol/L #ji7b3H + ADMA 41,4 410 ~° mol/L 45

Figure 1. The effect of valsartan on the expression of ADMA induced intracellular ROS
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400bp

300bp p22phox(317bp)

300bp
200bp LOX-1(252bp)
500bp GAPDH(454bp)
400bp

& 2. ADMA Xf4HAf1 p22phox #1 LOX —1 mRNA £ XA 5
M RASIBMTFRIEAR M b Marker,1 JyXHIE4 2 5y ADMA
2,3 1077 mol/L 4R 7P 3H + ADMA 41,4 25 10 ¢ mol/L Zi VD3 +
ADMA 41,5 210 => mol/L #¥P3H + ADMA 41,6 b IHA

Figure 2. The effect of ADMA on the expression of intracel-
lular p22phox and LOX - 1 mRNA and the intervention

effect of valsartan

3 i it

ADMA J2 FH AR P 5 A7 H SEARRS iR R S5 1 2 1
SyFT R, FLAE 22 B0 Bl ko A B Ak g e h T R
AR O I A It 37 A T R -, LOX-1 J&—Ff
FE PN Bz 4 I 200 it R i A S LA L 4 SR
IA I 1 2 3Z K (scavenger receptor, SR) |, ‘E A LA
1L ox-LDL 25 VR A0 M AT 1l , 108 1 75 B ik ok
BEREAL I A R e AR . CHEN 4§11
5 &I, ox-LDL  LOX-1 il ROS 411 T — /Mg it
TR AN LTE R < 5538 5, 76 0 R 40 B i T2 B T 5
EiFESF KRR AL R A PR AR S EH . TEX —
W, ox-LDL /& “ ¥ 77, LOX-1 255 “ T
7 ,ROS 2“7 F“ifE T/,

HHTIAA , Sl 0k it A 58 A 9 00 B 15 kg 7 B2 )
REAN G TR AL I B 55 9 T R B 43 1) R A R R
UM AL B AL TE A R R R T
PR B ROS, AR NIERR ROS BIREST T
R, 2 CE 0 STl A ST B e F T LA P Bz A
Jifl ROS F % % I T NADPH 48 1L, H  p22phox
J& NADPH 484k ™ A= ROS 1 5V 3 | 76 20 i Py
FasE# ik, Veresh 2" B 58 % 3 ADMA A] |4
p22phox mRNA [ 3k | UL N HOoK 38 ., i
Nagase ST ST S S AR N SO I A5 P B2 LOX-1
Fik LM EZEFN, 5 R -5, AR
RN, ADMA 5# i F# p22phox mRNA f{)33k 1
T4 i S A R K, I LOX-1 mRNA 12
OE TSIl

VAR  WF5E 2 Ang 11 75 ROS (177 4 it &
VR, FEN AN P Ang I T3 ik NADPH %64k
S ROS F=A4: 1" | IR FSEIESE ADMA 1 #0
JRyEB Y B R - 148 B 7K &R R 5L (renin-angiotensin sys-
tem,RAS) fE i Ang IT B, T E NADPH Ak
BT, Sh¥ S S, WETE ADMA T £ ACE mR-
NA & FRIE LI 175w R s Ik BEHIE B, i
ACEI ARB 1 i % ADMA 4 R0, LA |45
$78 ADMA A5 Ang T AR Bl ks RERE AL
I, T Ang 110N 9 25490 W] XF 4T ADMA (1380 ik
SREREALAE R

S5 vD A B R B A Ang T 32 K45 HLHI, Tz
FH T e i s SO R B9 IR YT o Rt I R
YR AT HAT ST TR R RBUR Bl
Jkok RERE AL, ok 3 5T R AR VD I A 1 4 Ang
I A i) LOX-1 ik |14, Hanefeld 451" % B 45 b
HAERE R R, AT DL 25 R AT ot A3 R 61 B F0 LD
IRV HARSCAF I b 7 G5 v 35 ELAT Al ST F R R AR
RPN BAE Y . Yung 517 R BT
AT AR ON 550 55 5 M B AY p22phox AR5 , Bl H
N R AR A AT SR I RE T4V HHJ& 75 AT B0 ADMA
XF LOX-1 BYi75 5 3R I8 AR FH B 02 75 3 i e 484k 1
WO R EAE 5T 3/ AR W 58l o AR A1 3%
F% HUVEC,, LI HR B B &5 VDA 15 pumol /L AD-
MA JL[FIEE 24 h, 2550 & B0, 4703 52 50 AR 1
W ADMA 553 B9 ML 48° N J A0 LOX-1 3Rak | i —
HWFSE K B, VD R 5 R P R M p22phox
mRNA 235 (H40i ROS 7K FEAK , 45 75 4 vb 35 ]
T S TR PR AP 5 O P e A R BT B Tk
SRERE AL VE A .

ZE LAk, &5 vb 4H o] 38 0 R 8 NADPH & 4k i
p22phox M 5 i) 3R 35 | [ AR 200 ML 3% e 480K, 44l
ADMA X LOX-1 3K M52 , S 45 10 384 2 Jik ot #
AL FR A TR AR

[ &% 30HK]
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