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Abstract

e AIM: To study the effects of FOX0O4 on oxidative stress
and apoptosis of retinal vascular endothelial cells under
high glucose environmental conditions.

e METHODS:. Human retinal vascular endothelial cells
were cultured with high glucose medium. Real-time PCR
and Western blot were used to detect the expressions of
FOXO4 within cells; meanwhile, both FOXO04 RNAi
lentivirus and control vector lentivirus were infected the
retinal vascular endothelial cells cultured in high sugar
culture medium. Real - time PCR and Western blot
techniques were used to detect the interference efficiency.
After collection of supernatant and cells treated with
various interferences, the SOD activity, MDA content in
the supernatants and ROS level within cells were
detected. Flow cytometry was used to determine the
changes of cell apoptosis. Western blot was used to
detect the expressions of apoptotic protein cleaved
Caspase-3 and cleaved Caspase-9 within cells.

¢ RESULTS: The expression of FOX0O4 was increased in
retinal vascular endothelial cells after treatment with high
glucose medium. FOX04 RNAi lentivirus infection
reduced the expression level of FOXO04 in retinal vascular
endothelial cells under high glucose environmental
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conditions. By contrast, control vector lentivirus had no
effect on FOX04 expression in cells. High glucose induced
elevated levels of ROS in retinal vascular endothelial cells,
reduced the activity of SOD in cell culture medium,
increased the content of MDA, elevated the rate of
apoptosis, and promoted the expressions of cleaved
Caspase-3 and cleaved Caspase-9 proteins in cells. After
down-regulation of FOX04 expression, retinal endothelial
cells were induced by high glucose, the activity of SOD in
the cell culture medium increased, the levels of MDA,
ROS, apoptosis, and the levels of cleaved Caspase-3 and
cleaved Caspase - 9 proteins decreased in cells as
compared with those of retinal vascular endothelial cells.
Moreover, compared with those did not interfere with
FOX0O4 expression, there was statistically significant
differences (P<0.05).

¢ CONCLUSION': High glucose induces the expression of
FOXO4 in retinal vascular endothelial cells. Knocking -
down of FOX0O4 expression reduces oxidative stress and
apoptosis induced by high glucose medium.
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Fik LA SR 0 B 0457 P K2 41 i, Real -Time PCR
Fl Western blot £l 2 il h FOX04 FikAEfk, DL FOX04
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H € &l f & A 58 [H Pierce; # %A 1L ¥y 1 AL
(superoxide orgotein dismutase , SOD ) i M & M 45 & . 7
¥ ( malonaldehyde , MDA ) 75 2R 551 85 W) ) R vt
ﬁz%ﬁ?{ﬁﬁ;f’rime Script I 1st Strand ¢cDNA Synthesis Kit .
SYBR Real — Time PCR kit g H K i# TaKaRa; 1§ & %l
Caspase—3 ( Cleaved Caspase—3) HLIKIG H € [E GeneTex;
FOXO4 Bt 1K g [ 55 B ABGENT; % 1k % Caspase — 9
(Cleaved Caspase—9) ) H 3¢ [E Cell Signaling Technology ;
15 PE S (reactive oxygen species, ROS) 7 il & i & H
iR YR BRZ A FOXO4 RNAG 1895 2 % AR
AL RE LI H A

1.2 77ik

1.2.1 dRaRkEESE AP0 B I PN B A i I o6
Sciencell SC56 %, A MLAE & A RT3 40CH 100mL/L G 4 i
15 L-DMEM %33 | [Rl B 76 15 35 W rh 78 1 100U/ mL #
R M 100mg/mL HERE R . FEIR AR 37°C AR,
5% CO,K53%46 .

1.2. 2 SHEL I 5 L M AR 1 B P B 48 il s FOXO4 &R iA
g NG L TR a2 U | D = A C R NN

30. Ommol/ L i %4 1% 1) 240 Jif 355 5% W 3% 57 , 1 Ry % R 1
WL, Ao 5537 24h LU, 4T Real -Time PCR F1 Western
blot Kl

1.2.2.1 Real-Time PCR W4 Xt B8 41 Fn =5 b 4 40 g,
FEARME A Trizol 2407, ¥ I RNA R EUR ) & 2 B
R BRI 48 PN 2 M P RNA , RNA ¥ f# T RNase—{ree water
A% R T -20°C , KB Prime Script II 1st Strand
¢DNA Synthesis Kit 0 % 5% & W ¢cDNA, 5| 9 J¥ %1 K.
FOX04: F 5° - CTTTCTGAAGACTGGCAGGAATGTG - 3°,

R 5—~GATCTAGGTCTATATCGCGGCAG-3’, GAPDH:.F 5°-
GCACCGTCAAGGCTGAGAAC -3°, R 5°=TGGTGAAGACG

CCAGTGGA-3", HX ¢DNA, ] SYBR Real-Time PCR kit {ill
FE FOX04 FKik/KF-,NZN GAPDH,
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SEN 1= RN A Lo B v iy o 1) OO/ ) (1K= S S
B R R A8 8 1 J5 5 A 30. Ommol/ L 4 45 B 14 41
R R a2 K o NG N | R A v B DR 2P
FOX04 RNAi 125585 H &7 30. 0mmol/ 1. 25 15 i) 41 i
BRFRW 10 TP [ B ) BEZH R s e A, Ak By
6 1.2.2, LA Real-Time PCR F1 Western blot £ il J7 32
K AL BAPEAL TR Bs 3% 24h J§ FOXO04 %k
AKE R PSR PR IR 1. 2.2,

1.2. 4 MBEEF & B SOD i& 1. MDA & EF B
ROS K4l X REAL  mbi 4l B dE 2 T 4 4
W R G 5% 240 DUR WSO 55 33 13 i i, 4351
FHAR ) GG I 55 5% 135 SOD 1M R MDA & &, FHi )
SR A H ROS ZE LK,

1.2. 5 ARATHN  XTIA S BIvEd  Tid
YN IR _E R EE R 5% 240 LUJG , W4 4% 21 A0 IR0 1
P RZ 20, DL PBS PRIE LUG , INA 195wl A9 45 & 28 th i
PI5RA AN Sl f9 PL I 5l Annexin V-FITC, 7E %
T REE AR AE A 10min, FEAS AN 190 WL 45 & 22 hifk
AR R AP LS 10min, T 60min PN i 20 40 4300 2
T84k, BB L Western blot 77 346 1 41 g 7 Cleaved

Caspase—3 ., Cleaved Caspase —9 # H 3% 15 & 1k, & 3§
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1 Western blot ¥ il & #& 4b 32 /5 4% W F& 1 &5 (4 57 48 Bl o
FOXO4 EHFIEKFE,

F1 SHELEFUMAEDE N EMEEH FOX04 FikKF

xX=xs
215 FOX04 mRNA FOX04 FEH
pOpilEE| 1.00+0.00 0.24+0. 02
[y e 3.58+0. 17 0. 69+0. 06
t 26. 286 12.324
P <0. 001 <0. 001

®2 EBRERIESHELESTAMELE RN KHAMKH

FOXO4 FRixKF xX*s
205 FOX04 mRNA FOX04 FEH
oy | 1.00=0. 00 0. 58+0. 08
R 1. 01£0. 08 0. 60£0. 09
T 0.30+0. 03 0.20+0. 04
F 204. 288 28.398
P <0. 001 0. 001

Giibag oy M SCI BG4 SPSS21. 0 Bk M), LA
XESFIR , L EE LR AT FEAR o« K556, Z2 2 50040 LE
BER AT 2200, 4L 18] B 9 HL 350K FH SNK—q K256, LA P<
0.05 AEFALIFE L,
2R
2.1 EEFEREAMEME XN KM H FOX04 K&RiE

e B ZEL O P B I P B 20 B R FOX 04 25 F1 AT mRNA 7K
TR, ERAESITFE X (P<0.05, 1,
F1) ., RSSO D L P R A FOXO04 336
2.2 FOXO4 RNAI 2R S £ /a5 HEIRE T 41 W BE M &
M B AR FOXO4 BYRIE = 2H 400 I B I A5 1A B2 40 it
1 FOXO04 £ 1 F1 mRNA /KPR, 2 5 A gt B X
(P<0.05) ., BRI 2H A0 0 15 i 45 PN B2 40 i v FOXO04 22 H
M mRNA K- 5 A g, 2R EHIT%8E X
(tonn=0.248 P 1, =0.812;51,,, = 0.334, Py, =0.750) ,
TP I BT P B2 40 ff Hh FOX 04 2 1T mRNA (17K
HRT b, 22 5 A G2 Lt = 17-380, P, <
0.001 5, =6.353, Py, =0.001) , IIFGHE T SR EE b
TFUE FOXO4 21K 0L I B 1145 P9 Rz M vk (1 2, %6 2)
2.3 T FOXO4 XX /G 5 M & 4 T W B% i & M 5 48
BatE 3Rk s SOD #1 MDA BIZE4L & WAL 40 i 1% 77 i
SOD Jif £ B W FEAIC, MDA 75 & B B TH &7, 5 % BR AL He %,
ERH G FE L (1, =5.549, Py, = 0.025; 1,,, =
7.876,P,,, =<0.001) , FJ1EZ 4035 2% SOD i M
MDA & 5 @l e, 2 5 Ba I8 L (ty, =
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FOXO0O4

GAPDH

%3 Tl FOXO4 EE#EAL T8 T 40 I B i 2 7 Rz 40 R 3 55

F1 SOD #1 MDA BIZ= 1k xX=Es

iRl SOD J&E(U/mg) MDA & (nmol/mg)

X HRZH 128.63+9. 17 4.25+0. 47

T B2 90. 25+8. 45 8.36+0.72
B4 89. 66+8. 59 8.54+0.79
T 109. 63+7. 60 6.85+0. 52

F 14.379 28. 905

P 0. 001 <0. 001

0.085,P,,,=0.934;¢,,,=0.345,P,,, =0.739) , T4 40
JERE IR T SOD 1 W] T i, MDA 5t B B AR, 5
PR, 2R B 5T %5 X (g, =2.802, P, =0.023;
Lypy =2. 894 P =0.020) . T FOXO4 BRI T
TR I 1787 DAY g 40 P A AR P RS 1, AR AR A P IR Bt
SAALKF (£ 3)

2.4 T FOXO4 ik Ja & #8514 T 1 W BE L & 74 B2 2
Farf ROS /KEME  XF MR4]  mbsdl BvEdl T4l
Zi 1 ROS KM YR A : (100. 00+0.00) % . (187. 45 =
12.36) % . (186.59+12.78) % .(145.20+10.56) % , VUZH
A ROS 7K HLAE, 25 5 AT GE 27 i L (F=48. 379, P<
0.001) , 24NN T ROS /K- W] i T X B4, 22 5%
it X (1=10.359,P<0.001) . BAELH 40 L th ROS
K-S bEd b, 2R LGt E X (1=0.102,P =
0.921), THA4uMa ROS /K00 WAL T m b, 2 5%
HS5#8 X (1=5.005,P=0.001), F# FOX04 A %
A WE R BE T AL 190 B 0 47 A B2 A b ROS K-

2.5 T~ FOXO4 3RiZ J 5 ¥8 & 14 T 4 I B I 2 /) B2 400 A
BATAKERNTH  PUHMMEFEAT R M Cleaved Caspase—3 |
Cleaved Caspase-9 /K- HAE, 22 5 AH Guil#m X (P<
0.05), EHELH A IH TR X Cleaved Caspase—3 , Cleaved
Caspase—9 i FH/K I & TR, 2R A ZI=E X
(tygpse = 13.169, Py < 0.0015 200 copues = 8- 104,
P eaed caspase—s < 0- 0015 201 cagpases = 722035 Pyt capases <
0.001), BAMEAMIAT R KX Cleaved Caspase—3 | Cleaved
Caspase—9 H H /K5 @A i, 2 5 L2 X
(lgrse = 0.223, Pyrs = 0.8295 100 capes = 0- 180,
p = 0.862; 101y capunes = 0- 189, P
0.854) ., TIHINMI T2 L Cleaved Caspase—3 ,Cleaved
Caspase—9 HEHEAKE BALT S JERASITFEE X
(tyrge = 6.638, Py < 0.0015 00 copmes = 4 142,
P e Caspase-3 — 0. 0035 £)ea Caspase=9 — 2.654, P Caspase-9 —
0.029) , T FOXO4 AT eI v i xot 0L I 5 . A7 1A Bz 240 M
TRy (83,58 4)

Cleaved Caspase-3 Cleaved Caspase-9
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215 T2 (%) Cleaved Caspase-3 Cleaved Caspase—9
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FHOCPETR A by A AR R B - 4 w5 T, 4 PN Y
PrAALEEIN SOD i P MK, 5 240 i 4 Y ROS & & T
feh o | A L A o i A i AR A R A 5 R A A
T BN R P A R TR 5 R A 5 AR A 1 ) I
SRR MDA, PR BE A5 00 20 i 51 SOD i 4411 MDA
o T LA S e e SR A B AR B L AR BT B R AL
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PR A S A T ARV, FOX04 B2 5
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A FOXO4 n] L3 A e B Xof 10 190 i L 65 P g 200 i 2 P At
15 AR T FI 4 S Caspase—3 ,Caspase—9 AR FE M
BT FOXO4 T I AT L4 s W X 40 1 2 1 5 P 1 200 i
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