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[ Abstract] Objective To observe the inhibitory effects of nicotinamide adenine dinucleotide phosphate
oxidase 4 (NOX4) on vascular endothelial growth factor ( VEGF) expression in hypoxia-induced human retinal
pigment epithelial cells. ~ Methods The cultured APRE-19 cells were divided into Avastin group and VAS2870
group,and then the Avastin group was subdivided into the normoxic control group,hypoxia control group,0.25 mg/ml
Avastin intervention group,0. 50 mg/ml Avastin intervention group and 0.75 mg/ml Avastin intervention group, and
the VAS2870 group was subdivided into 1 wmol/ml VAS2870 intervention group,3 pwmol/ml VAS2870 intervention
group and 5 wmol/ml VAS2870 intervention group. CoCl, of final concentration of 300 mol/L was added to the
medium to establish the cytochemical hypoxia model. The expressions of NOX4 and VEGF in human retinal pigment
epithelial cells were located and evaluated by immunofluorescence staining, and relative expressing levels of NOX4
and VEGF proteins were compared by Western blot assay. Results The relative expression of NOX4 was 0. 657+
0. 153,1.000+0. 200, 1. 206+0. 300, 1. 260+ 0. 200 and 1.413+0. 273, and the relative expression of VEGF-A was
0.821+0.110,1.210+0. 100,0. 672+0. 100,0. 340+0. 120 and 0. 300+0. 130 in the normoxic control group, hypoxia
control group, 0.25 mg/ml Avastin intervention group, 0. 50 mg/ml Avastin intervention group and 0.75 mg/ml

Avastin intervention group, respectively, with statistically significant differences among the groups (F=17.631,P<
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0.001;F=4.777,P<0.05). The relative expression of NOX4 protein in 0. 75 mg/ml Avastin intervention group was
significantly lower than that in normoxia control group ( P<0.001). The relative expression of VEGF-A protein in the
cells of the 0.25,0. 50 and 0. 75 mg/ml Avastin intervention group was significantly lower than that in hypoxia control
group (P<0.05). The expression of NOX4 protein in the cells was 0.970+0. 120, 1. 060+0. 130, 0. 880+0. 130,
0.567+0. 135 and 0. 450+0. 120, and the relative expression of VEGF-A protein was 0.387+0. 135,0. 627+0. 125,
0.370+0. 140,0.363+0. 140 and 0. 160+0. 100 in the normoxia control group, hypoxia control group,1 pwmol/ml
VAS2870 intervention group,3 pmol/ml VAS2870 intervention group and 5 wmol/ml VAS2870 intervention group,
respectively , with statistically significant differences among them (F=12.933,P<0.001;F =4.948,P<0.05). The
relative expression of VEGF-A protein in the 1,3 and 5 pwmol/ml VAS2870 intervention group was significantly lower

than that in hypoxia control group (P<0.05).

Conclusions NOX4 inhibitor can inhibit the expression of VEGF-A

protein in hypoxia-induced human RPE cells by down-regulating the NOX4 level.
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¥+ (vascular endothelial growth factor, VEGF) 25 ¥ 5 J7
AT T HR R T AR LA YR Y L (BT AT 2 30% 1Y R B Y
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1.1 #E
RPE 4l i # ARPE-19 (I [ 3¢ [{ ATCC 28 #]) .
DMEM % 3% 3% ( 38 [H Hyclone 23 #) ) ; 5 4- IfiL 15 (fetal

bovine serum, FBS) (At M U Z=& ¥ /A 7] ); CoCl2
(C8661 ) | 43 Hr i — H J& W M ( dimethyl sulfoxide,
DMSO) (2[5 Sigma 23 A ) ; f 5 58 B NOX4 $i A (3¢
[E abcam133303); % B 7% (& VEGF-A i (& (3% H
abcam46154) ; VAS2870 ( ¥& [H abcam145209) ; 1l 3 $it
Yo 5 B TgG-HRP $i{k (SAB #L3012) \Cy3 255 1
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1.2 ¥k
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1.2.2 2 dr el WZEKHE CoCl, ¥y 2K F B e B 1k
LU BE 300 pmol/L CoCl, % 1] ¥4 4l M2 Fh 2 6 fLAk
J£43 K Avastin T 41 F1 VAS2870 T i 41, #R #8254y
FE A [FK Avastin + F2H 3043 g H S0 IR 2 L Bl 480 %)
ME2H & 0. 25 mg/ml . 0.50 F1 0. 75 mg/ml Avastin + Fii
2H ;%% VAS2870 T HiZH W 43 24 1 pmol/ml, 3 pwmol/ml
'S pmol/ml VAS2870 Tl 2H , “H 4XF B 4H R I & 1A
T4 10% FBS ff) DMEM 35350 55 5% , i 8000 IR 20 2 1]
SCHK[ 10] (7 2436 3 4 300 wmol/ L CoCl, f#) DMEM
BRI B, 2 AR5 3% 24 h,

1.2.3 20 4 5 2¢Ol vk 4 I 4% 21 41 i b NOX4 Al
VEGF-A ik 404 = 12 fLa, A 100 pl e H

fist [ 52 30 min, B &= 40 %% 0. 5% Triton X-100 i3 i 4k
¥ 30 min, DL i & 80 1% 4= 1 i 25 A (bull serum
albumin, BSA) £ [ 1 h, 3535 ¥ b 73 530 in PBS #i F
) NOX4 Fil VEGF-A —#t (1:200) , 5% 5 3o 18 ; ¥ A1 L
“Hi(1:200) 5 F 1 h, PBS ¥k 3 K, HI& DAPT Y
PUVER B 7 ) £ R, B8 9008 BME T W, A
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AHXT IR 5 0 R 22 7 LU BCR BRI 2y 22017, 2
R ] LSD-1 #40 . P<0.05 22 5 A Geit2# 2 X

2 #R

2.1 AFTHHMMEH NOX4 HFH KK

o BE B 00 Y 0 45 R R, WA R IR AL 40 e b
NOX4 L HFR A T4 MI 5, 52 s sk ot bl X IR
HA M A NOX4 E X B aR, 0.75 mg/ml Avastin
T T 40 M NOX4 % ' i B 6 W] 2 8 4K, S mol/ml
VAS2870 -+ il 2 41 fifid f NOX4 ik B s (& 1) .
2.2 A[FETHAH LM VEGEF-A 3Rk

BBE T 6 Y 0 45 R R, WA R IR 4L 40 e h
VEGF-A £ 2R T AN, L0050, e X 1
HAML P VEGF-A RA B3 . 0. 75 mg/ml Avastin
T ML VEGF-A Z56 58 B W] 255 , S pmol/ml
VAS2870 T4l 4 VEGF-A Fik M R8s (14 2) .
2.3 R[ET A 4 NOX4 Fl VEGF-A £ FHAH XS
RIKE LK

AN PR Bl 4800 BRZH &% 0. 25 mg/ml 0. 50 mg/ml
F10.75 mg/ml Avastin 5 2 21 ffd h NOX4 & [ AH XF
FIEE B M 0.657+0.153 1. 000 0. 200, 1. 206 +
0.300.1.260+0. 200 FI 1.413+0. 273, 41 [6] A& 44 B 35
LRAS ¥ E X (F=17.631,P<0.001), H
0.75 mg/ml Avastin T i 21 NOX4 £ [ A1 XJ 3% 15 & B
TR A IR AL, 22 R A S L (P<0.001)
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1 ZFHMMP NOX4 R BZoe e FRI; (X200, 1R =
100 pm)  NOX4 EZL K T UMM, B4k (58 (FITC) , 4 i #% &2
EAEOE(DAPT) A 400 IR 40 MY S5t v NOX4 553835 B il 40 %)
BB NOX4 Fak W] 1 8s % A X 4] C.0.75 mg/ml Avastin T
T4 20 g NOX4 LR GR 55 T A X M4 D:0.5 pmol/ml
VAS2870 T2 NOX4 33K 5 15 B & ik 55

Figure 1 Immun of luorescence staining of NOX4 among various
groups( X200, bar = 100 wum) NOX4 expressed mainly in cytoplasm,
showing the green fluorescence (FITC) ,and the nuclei showed the blue
fluorescence (DAPI) A:The expression of NOX4 was weakened in the
normoxic control group B: The expression intensity of NOX4 was
increased in the hypoxia control group  C: The expression intensity of
NOX4 was slightly weakened in the 0. 75 mg/ml Avastin group D:The
expression intensity of NOX4 was obviously weakened in the 5 pmol/ml
VAS2870 group

100 pm 100 pm
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100 jam 100t
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2 BRAEHMESH VEGF-A HRBRAEF BRI (X200, 5 R =
100 wm)  VEGF-A 2RI 401 B, B 20 (50 (Cy3) , 40 i
BRI EIEOE(DAPD) A E X B 7T UL VEGF-A 235 B Gt&
X HRAL A0 ML i VEGF-A Rk W @4 fm C:0.75 mg/ml Avastin T 7
A2 M VEGF-A RIESRES TH AN M4  D:5 pmol/ml
VAS2870 F T4l VEGF-A 33K 58 )& W] 5 55 55

Figure 2 Immun of luorescence staining of VEGF-A among various
groups( X200,bar=100 pm) VEGF-A expressed mainly in cytoplasm,
showing the red fluorescence ( Cy3), and the nuclei showed the blue
fluorescence ( DAPI)  A:The expression of VEGF-A was weakened in
the normoxic control group  B:The expression intensity of VEGF-A was
increased in the hypoxia control group  C: The expression intensity of
VEGF-A was slightly weakened in the 0.75 mg/ml Avastin group D:
The expression intensity of VEGF-A was obviously weakened in the
5 pmol/ml VAS2870 group
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VEGF-A # A XS 2 3k i M I T Bk 400 B2, 22 5 4
A Gt # R (¥ P<0.05) (K 3) .
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B3 FAEFTHAMMP NOX4 70 VEGF-A EEHEWNRZZLLE A: Western blot Kl L ik ¥ B: &4
NOX4 tixf Kb L L F=17.631,P<0.001. 5% %X AL L4, * P<0. 05 (B[R 3 Jy 2 43 #7 , LSD-1 £3;
Ke,n=15) C:4541 VEGF-A MIxt KA R AL B 53 SO0 BT L, " P<0. 05; 55 Bl S % I AL LU B, " P<
0.0S( PR R T 224007, LSD-0 K ,n=15) 1o W S0 AL 2B 4(x IR 3:0.25 mg/ml Avastin T il 24
4.0.50 mg/ml Avastin 20 5:0.75 mg/ml Avastin T 720 VEGF . IfiL45 Py Bz 40 i 4= 1 X 1 s NOX4 . 3 5 )
R P R e — R R S AL 4
Figure 3 Comparison of NOX4 and VEGF-A expression among various groups
electrophoretogram of NOX4 and VEGF-A by Western blot assay
F=17.631,P<0.001.
C:Comparison of VEGF-A relative expression among various groups F =4.777,P =0.020. Compared

A Protein
B : Comparison of NOX4 relative expression among
various groups Compared with the normoxia control group,*P<0.05 ( ANOVA, LSD-
test,n=15)
with the normoxia control group,“P<0. 05; Compared with the hypoxia control group,l'P<0. 05 (ANOVA,LSD-¢ test,
n=15) 1: normoxia control group 3:0.25 mg/ml Avastin intervention group

VEGF . vascular endothelial

2: hypoxia control group
4:0. 50 mg/ml Avastin intervention group 5:0.75 mg/ml Avastin intervention group

growth factor; NOX4 ;nicotinamide adenine dinucleotide phosphate oxidase 4
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B4 FRERE VAS2870 THRAMAH NOX4 71 VEGF-A EEFERILE  A:Western blot F il kK B:
A AN NOX4 2R A xRk AL L4 F=12.933,P<0.001. 55 %0 JRZH L 45, “ P<0. 05 ; 5 i 0 % IR
L1 H, " P<0. 05 (BRI Z )5 224007, LSD—t K 9, n=15)  C: A L4141 F VEGF-A B {4 A% 2 % &k fk AL b g
F=4.948,P<0.05. 5% %00 2 42, P<0. 05545 e 00 FR4HL 1L 4%, " P<0. 05 (B[R 25 25 43 7, LSD~t 4 3y, n =
15) L a2 6b & 6 M4l 3.1 pmol/ml VAS2870 T HiZH 4.3 wmol/ml VAS2870 T 7 41
5:5 pmol/ml VAS2870 T4l VEGF . ifiL & P4 K2 Al B AL 1< PR 575 NOX4 - 340 Ji A 15 i ik 1520 — A% AR A8 AL i 4
Figure 4 Comparison of NOX4 and VEGF-A expression among different VAS2870 intervention groups A
Protein electrophoretogram of NOX4 and VEGF-A by Western blot assay B :Comparison of NOX4 relative expression
among various groups F'=12.933,P<0.001. Compared with the normoxia control group,* P<0. 05; Compared with the
hypoxia control group,”P<0.05 (ANOVA,LSD-t test,n=15) C;Comparison of VEGF-A relative expression among
various groups F=4.948, P<0.05. Compared with the normoxia control group,®P<0. 05; Compared with the hypoxia
control group, " p<0. 05 (ANOVA,LSD-t test,n=15)
VAS2870 intervention group 4:3 pmol/ml VAS2870 intervention group

1:normoxia control group 2:hypoxia control group 3:1 pmol/ml
5:5 wmol/ml VAS2870 intervention group

VEGF :vascular endothelial growth factor; NOX4:nicotinamide adenine dinucleotide phosphate oxidase 4
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WoE A O B NOX4 [ 30 il 5 %t VEGF 2% 35 1 52 i LA
B 35 0 A AR M R WHEE, T VEGFE i i 5
Avastin J& 75 BE 30 ] NOX4 ) & 35 X 3 A= 1l 45 9
i i A EE

AT KB, SR SR RPE 41 Jiid 1 NOX4 Fl
VEGF-A #5155 1k, Avastin a[ §il ] VEGF-A [y % ik,
Avastin [ ¥ B B8 &5, VEGF-A 1) 6 1k &l A%, 4R,
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