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[ ABSTRACT ] Aim  To explore the protective effect of uric acid on human umbilical vein endothelial cell ( HU-
VEC) injury induced by oxidative stress and its underlying mechanism. Methods HUVEC were divided into four

Oxidative Stress;

groups; control group, tert-butyl hydroperoxide (t-BHP) -treated group, uric acid-treated group, t-BHP plus uric acid-trea-
Intracellular reactive oxygen species ( ROS) level was detected
NF-E2-related factor 2 (Nrf2) ex-
Results t-BHP

ted group.  Cell viability was evaluated by MTT assay.
by DCFH-DA fluorescence probe.

pressions in the mRNA and protein level were analyzed by qRT-PCR and Western blot, respectively.

Cell apoptosis was determined by flow cytometry.
treatment caused significant decline in cell viability of HUVEC, which was attenuated by uric acid treatment.  Moreover,
intracellular ROS level was down-regulated in t-BHP plus uric acid-treated group compared with t-BHP-treated group.

All four groups exhibited similar Nrf2 mRNA level.

translocation of Nrf2 was elevated significantly in both uric acid-treated group and t-BHP plus uric acid-treated group.

Cell apoptosis rate exhibited similar trend. However, the nuclear

Conclusions Uric acid could prevent HUVEC from oxidative stress possibly via Nrf2 nuclear translocation and activation.
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1.1 EEMRSERF

HUVEC #4 fa tk ( LB o £ A A R A
] ) ,RPMI1640 3 7% 3 A fit 4 fn /& (38 B ® /R &
W H A RAE ), KB +-BHP MTT i 7 | 8
167 %2 (PT) , Annexin V-FITC & T4 3| X 7| & DL &
DCFH-DA 7% 45 4t (Sigma /A & ) ,RNA £ HUK 7] &
( % & QIAGEN /A3 ) , ImProm-T1 ® X % 5K 7| & &
GO Taq® qPCR Master Mix[ & % & # (dL ) £ 4
BAHERAE ], ZEAMEEEGRIRAE(HE
TYREEMHANG) ,BCA EAEES T EUR
ECLft#F AR ERXA & (T EMEEDE AN
a), /NRIA Nif2 % 58 B Hu ik LA R /N B4 A GAP-
DH % 7 & 1K ( Abcam A7 ) ,

1.2 YHAEIEFRFLI DA

HUVEC # 3 2= % A 4 10% J6 4F 3 89 RP-
MI1640 ¥ % F£ . B #3034 37°C 5% CO, By 40
FARA, 4 R A A 0.02% EDTA #7 0.25%
JEEE R BOR A BT X RO A B AT IR B, A
DM A, L1 x 107/L % EE AN 96 FLAR, & AL
150 wL, F37°C 4 5% CO, W4 j 3548 P 5 5
s a4 DX B A AT
Q¥4 t-BHP 41 . X | 60 wmol/L t-BHP 4 32 24
h 1% 5 At 5L %k ; B 3 4 R B 41 X LA 200 pumol/ T
by R B AL @) R + -BHP 41 m A 200 pmol/L
B )5, H LL 60 wmol/L t-BHP 4L #2 24 h,

1.3 MTT iR 3a#& N4 pafEid &

AT EAFE 24 h B, B w15 L
MTT R A, 4k 83 55 4 h JgBCE, NS B FL 1Y
AR, ArN 100 wL DMSO, & T2 /K 10 min, £ 2 7%
VMR M E A TFLAE 490 nm AW F L E L HIEA

RABFEFE =R AREE/TBARKE, T
B A
1.4 HZBaM ROS BIME

ST K AL FE O B R R R & U AT
&, 1 T v RPMIN640 35 7% 3L ok % 40 | Jm A\
10 pwmol/L DCFH-DA # 4+ ,37C## & 0.5 h, % &
At B A 4l B R Ok KR R KK R
485 nm, & &K% 4 533 nm, K HE & & ROS A
1.5 ZApAT Ry

il el N N I TR S o S N v i
N5 pL Annexin V.10 pL PI, % 8 # X # & 10
min J& , T JF T 3 48 18 LT 4 A R T 3
1.6 Nif2 B mRNA K E5H

A G A ImProm-11® R # %R 7 &
X% B B RNA $E4T R % 3, LA i cDNA, R %
FRAZASERANERBEN AR, #F GO Taq®
qPCR Master Mix & 7| & Xt F 3£ A W& 89 cDNA 34T
PCR 4 %4, Nrf2 ¥y L3 51 4 & 5'-ATTGCCTGTA-
AGTCCTGGTCA-3', T ¥ 5l 4 % 5'-ACTGCTCTTT *
GGACATCATTTGG-3'; GAPDH ) L i 3l 4 % 5'-
ACCAGCCCCAGCAAGAGCACAAG-3', T i 51 #1 %
5'-TTCAAGGGGTCTACATGGCAACTG-3', K K &
AMFESBRAMNEGRAH, EH 22T KoM
AR Nef2 A X KR O,
1.7 N2 IERKESH

A AR E AR G R I
BN RBEEEAMRZES, BAEEMN
EHEEARE, UHREEFI EFEEN 30 ng, &
MR EFHZRRRSEERS min L, BE
12% B 2R V9 W Bt i 26 P AT WL ok, 1B 2 AL Sk WL JE R
110 V, B8 5 1 h, Hk 5%, # 3 PVDF K4y
HEERE HEA R E R 250 mA,1.5 h, #E
TG, S5% AR £ B EH A 1 h, 2 54 A /D
RATA N2 FK (1:500) | /N B 4L A GAPDH &
(1:500)4°C #E# 12 h, PBST ik = K M £ Th k4
AW -, ECLAF A LR EaRAEEE, NEH
WM MEE LW,
1.8 FitZENHR

BAE MR SPSS 17.0 it 8 4, $iE %
Faxs k-, Z UM WREA T 08, 2%
Y T AR L LSD kA, L P <0.05 = R
EHFIHEFEXL,
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) & B (23.8% +3.1% )N HRA1(9.2% +1.6% ) W B3
A JRIR + t-BHP 4L T2 (19.9% + 1. 8% ) B sl -

2.1 FRESWPE{E t-BHP X HUVEC BIE N §I BHP 2115 A, (AT T X B (P <0.05) ; Bali R

MTT %56 .7~ ,60 wmol/L 1) t-BHP A LA i 3%
A% HUVEC A3, UA + t-BHP 2H i 40 IO 7715
AL +-BHP 4H B E T (P <0.05) , T2l hR
FRZH AN IEAT 15 R S X IR A L, 2 R BRI 24 B
X(P>0.05;%1),

2.2 FREEWIEEE t-BHP #5SH) ROS R E

TN THRRMZE R LI, H4l - BHP 4140
P ROS /KF %t BEZH B B4 =5 (P < 0.05) . JRIR
+t-BHP Z14H/fd N ROS 7K P45 54l +-BHP 41 5 2% %
(P <0.05) fHAE TXFIEZH (P <0.05;% 1) .

2.3 FREAA#EHT +-BHP F S8 HUVEC BT

TR AN 2 B, 4 - BHP AR T %

104} 10* |

FRALFE(10. 6% +2. 1% ) NI4T R (K 1),

& 1. REX t-BHP 5 S HUVEC £7%F XK ROS AR K
S0

Table 1. The influence of uric acid on proliferation inhibi-
tion and ROS accumulation of HUVEC induced by t-BHP

a4 YA 3 ROS 7K

papilcE| 100% 60.0+8.6
gl +-BHP 2H 56.2% +9.0%°  81.0£9.1°
P4l PR ERZH 96.7% +11.6%  63.0+10.6
JRER +t-BHP 21 78.5% +7.6%"  75.0£8.2"

a ki P<0.05, 5% R4 ;b A P <0.05, 5540 -BHP A L,
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Annexin-V

B 1. RET t-BHP iS5/ HUVEC AT KM
Figure 1. The influence of uric acid on apoptosis of HUVEC induced by t-BHP

2.4 FREELEARLSEN HUVEC B Nif2 mRNA £ 12 3 4 ‘
%, B ILI Nif2 ik [ — . |mne
FRERADFRIS , B -BHP 4 PALEIRARZL M IRAR + |— — | minr2

t-BHP £ 5% IE4H v HUVEC A9 Nrf2 mRNA 2%35(0. 94
+0.15.1.08 £0. 13 £20.96 £0. 10 [t 1.00) L& 11242
SE(P > 0.05) , HE/RPRIERAL BEAN 25200 Nef2 (1 AR
ik, Western blot £l 45 2 & 75 | 5 X% HE2H A1 e 4fi +-
BHP ZHAHLE, IRIRACBRAEAZIN Nief2 2R 0GR 2§
IRIRIRANB AR Nief2 322 (/] 2 F1# 2) .

% 2. RE&¥ t-BHP %S HUVEC §9 Nrf2 = Bk FH#Mm
Table 2. The influence of uric acid on Nrf2 protein level of
HUVEC induced by t-BHP

Sapi! K Nif2 Mk Nif2

X HE 20 0.81 0. 13 0.29 0. 06
gl -BHP 41 0.76 £0.09 0.28 £0.09
PR PR R A 0.20 +0.03" 0.43 £0. 08"
JREZ +1-BHP 4 0.25 +0. 04" 0.45 +0.07"

a N P<0.05, 5% RAMEL ;b A P <0.05, 5 8.4 -BHP £ 1L,

[. — — -]GAPDH

B 2. FRERX HUVEC BIZAAE 3R FILRREIZ Nrf2 RIXBIR200

1 X RREH 2 Sy Bl -BHP 41,3 W ALl RIRZH 4 I IRIR +
t-BHP 41,

Figure 2. The effect of uric acid on Nrf2 expression of HU-

VEC in the cytoplasm and nucleus induced by t-BHP
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DA WS PR R 2 75 RE 5 T4 PN B 40 M v
SRRSO, R PR R T I I vh 56 55 S8 A o A B
- R BB, AWFSE K PR R AL BRI AR T +-BHP
VAN ROS M8 22 et/ 1 M4 19 B 200 i ) 4
T2, 3 U I PR T LA OR A7 14 14 B 4 9 52 S Ak
B, 20 BB 5T IR R Ak B A AT 1 A8 7Y
B A B B AL 5 Nef2 B9 AR 2 G
Nef2 T2 AR T 40 M N, 5 40 e Sk B A
Keapl SEA I E AN Keapl J& Nrf2 14
P BT Nef2 2 R AW AR A, A
ARRE Nef2 P9I P AR RS . 22 & A A8 A
a2 B H T AL 2 Wy o O Nef2 T8 G B R A S
Keapl f#li% , JE A0, SAHKC R 1Y ARE ¥
FIE5E  ARE S Z R A LB B5  TRASE R AR
HEM S FFEH . N2 5 ARE 454 )5, ki
P R AL A 2 35 — R P E AL, & 3L
AR AR F T ST DL R A BIF 5 U5 3 R
FRAC PRI  Nif2 A% N R IKIE 22 al 4FE 0 Nef2 A%
WERIAIGE Z ik —L 1T — R0 BU A B, T2z
fift -BHP 51L& B A AL EA TR B W] Nrf2-
ARE 8 % T i S A 1) 235 84k, AR BFFE AT L
KX Ly EALMF I RIB B, PRIRAR =A% N Nif2
ALRIHLHEARA WS B B B E A BF5E R B Nif2
AR A A 5 A 2 R T S R IR Sre XA C,
Sre P W 4 BELRT T A3 i Nef2 P9 AR B
WCHEI | PR R PT BB S 34 55 Sre AYIE PR 52 M Nef2
PG . B, PRI AT LA Bt 48 Ak Ik, el B G o
B IS N B2 ROS 35 22 DL K o, ALl vl fig 5
Nef2 AT K
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