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[ Abstract] Objective To investigate the effect of specnuezhenide on high glucose-induced human retinal
microvascular endothelial cells (hRMECs) injury and its mechanism. Methods The hRMECs were divided into a
normal control group cultured in a culture medium containing 5.5 mmol/L glucose,a hypertonic group cultured in a
culture medium containing 5.5 mmol/L glucose +24.5 mmol/L mannitol,a high glucose group cultured in a culture
medium containing 30 mmol/L glucose,as well as high glucose+low-, medium-,and high-dose specnuezhenide groups
cultured in culture media containing 30 mmol/L glucose + 25,50, 100 wmol/L specnuezhenide for 24 hours,

respectively. In addition, hRMECs were divided into a high glucose+small interfering RNA-negative control (si-NC)
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group cultured in a culture medium containing 30 mmol/L glucose, a high glucose +si-forkhead box 04 (F0X04)
group cultured in a culture medium containing 30 mmol/L glucose, a high glucose +specnuezhenide +pcDNA group
cultured in a culture medium containing 100 pmol/L specnuezhenide +30 mmol/L glucose, and a high glucose +
specnuezhenide + pcDNA-FOXO04 group cultured in a culture medium containing 100 pwmol/L  specnuezhenide+
30 mmol/L glucose for 24 hours after transfection by corresponding reagents. Cell apoptosis was detected by flow
cytometry. The malondialdehyde ( MDA ) concentration and superoxide dismutase ( SOD) activity in cells were
detected by the thiobarbituric acid method and xanthine oxidase method, respectively. The concentrations of interleukin
(IL)-1B and tumor necrosis factor ( TNF )-a in the cell culture supernatant were detected by enzyme linked
immunosorbent assay. The relative expression level of FOXO04 protein in cells was determined by Western blot.
Results The apoptosis rates of normal control group, hypertonic group, high glucose group, high glucose + low-,
medium- and high-dose specnuezhenide groups were (7.32+0.72)%, (7.44+0.70)%, (23.96+1.32)%,
(19.84£1.09)% ,(14.13+0.85)% and (9.84+0.70) %, respectively. There were significant differences in cell
apoptosis rate, MDA concentration, SOD activity, the concentration of IL-18, the concentration of TNF-a, and the
relative expression level of FOXO04 protein among the six groups ( F = 498.545,1 186.693, 516. 629, 654. 247,
638.238,472. 655;all at P<0.001). Compared with high glucose group,the apoptosis rate, MDA concentration, [L-13
and TNF-a concentration, FOXO04 protein expression level were significantly decreased in high glucose+low-, medium-
and high-dose specnuezhenide groups, and SOD activity was significantly increased in a dose-dependent manner.
Compared with high glucose + si-NC group, the expression level of FOXO4 protein, cell apoptosis rate, MDA
concentration,IL-13 and TNF-a mass concentrations were decreased in high glucose +si-FOX04 group, while the
SOD activity was increased. Compared with high glucose + specnuezhenide + pcDNA group, the apoptosis rate, MDA
concentration, IL-18 and TNF-a concentrations, FOX04 protein expression level of hRMECs in high glucose +
specnuezhenide+pcDNA-FOXO04 group were significantly increased,and SOD activity was significantly decreased (all
at P<0.05). Conclusions Specnuezhenide can protect hRMECs from high glucose-induced apoptosis, oxidative
stress and inflammatory response by down-regulating FOX04.

[ Key words] Diabetic  retinopathy; FOXO04 protein; Apoptosis; Oxidative  stress; Inflammation;
Specnuezhenide
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RN A R i 4 A B2 4 g ( human  retinal
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SR B R BN B A M U T A AR T
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S 5 5 5 A LR 0 L85 1A 200 M 828 36 L1
AR T A BT LR A L TR R A B F
hRMECs 351 {7 #0507 i 5 FC A AL

1 #¥5EFE

1.1 #E

111 Z0Mfok¥  hRMECs 1 B Jt 5t B AR Y BHY
AHRAH

112 F8al0 X as  Fe 2 ol (RERUE =
FHEA PR 7)) ; Opti-MEM 55 579 . DMEM 15 37 i | I
BRH 1V (Annexin V) -5 81 FUR 2<OE R (FITC) /L
PIE (PT) 5 57 & . — v ok B 2 ( bicinchoninic acid,
BCA) 8 e B I 7 100 & (Jbt RoR R CA FRA
7)) 3 54 ML 7E (fetal bovine serum, FBS) ( #i T K 0 4
YR A PR A 1)) 5 Lipofectamine™ 2000 32t %1 £ ( 2&
Invitrogen 2\ 7)) ; FOX04 /N4t RNA (small interfering
RNA, siRNA ) ( si-FOX4) . 3 3 35 # & ( pcDNA-
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FOXO04) . siRNA BA 14 J %1 ( siRNA negative control,
si-NC) 284K (peDNA) ( B4 A TREA R A
) ;AL Y B AL B (superoxide dismutase,SOD) |
— [ ( malondialdehyde, MDA ). [ 41 Jiii /v -1
(interleukin-18, IL-18 ) . M J& 3K %E A T o ( tumor
necrosis factor-o, TNF-o0 ) 38, 7 &7 (B 5 28 Bk 48 FR 2
A]) ; FOXO04 4 {A& (Ab154520) . B-lL 3h & 11 ( B-actin)
(Ab179467) ( % [& Abcam 24 W] ); I 3 #T St — 4L
(ZB2301, Jb st P 2 B M AR MR A R A W) ) o it =02
14X ( FACSCalibur, 35 [E BD 24w ) 5 &k & H # & 4t
(WD-9413C, db 50N — A= W FHECA BR 2 ) 5 i b A
(Fax-2100, 3% [E Awareness 2\ &) ) ; % )6 &£ & PCR X
(T100, 2 [# Bio-Rad /A7) .

1.2 J5ik

1.2.1 hRMECs (k555 F M- AL AL B R & AR
480 10% FBS [l DMEM B 3 W 5% 35 hRMECs, 4]
HLE T 37 C AR 4L 5% CO, AR BE R FR A8
L2 RS 2 90% I, it i 3 %K 0. 25% B 3 1 B I Ak
FAE . K 2.5 ml XA hRMECs (1.0x10° 4~/ml)
rhE 6 fLM P, 5% 4 h 55 H SR ¥ hRMECs
Y RIEH XA RS A A A R R L
DU 2L o W+ v R A e D AR e W+ e R
DUH2H o TE R B2 B R R A R
& 5.5 mmol/L F 4 BF. 5.5 mmol/L Hj 4 BE +
24.5 mmol/L H &% Al 30 mmol/ L 7 % B 55 77 W 55 57
24 b B R R R B L T A S SRS ] 2
Py 3] &, 2 6l & 25,50, 100 wmol/L ¢ 22 o1 H F
30 mmol/L 7 % B 1 F= 3L [F) 15 9% 24 ho 24 h J5 R
5 2HL 200 M0 P 200 M 5 7R 9, 1EAT AR SR AR B A o

1.2.2 N4 R K I hRMECs 40 98 45 00 ¥
W 1 2% 41 hRMECs F #% iR #h 2% i i ( phosphate
buffered saline, PBS) #i5 ¥t 2 WK, JF 3% & o 1. 0x
10° A~/ml, BC 1.0 ml 40 M B W, & 0 2F 1% 8 em,
1 000 r/min .0 5 min J5, 3 L&, 0 500 pl 45 & 2%
MR E AT, i 10 wl Annexin V-FITC, 8 5% % &
10 min, fil 5 pl PT,8EEHFE 5 min, 2R 3 2 41 4
G0 240 JE O T L o AR BRI TR (%) = (R T Al
JHE0 250+ W S R 240 P 50) /4 S KR < 100 %

1.2.3 FACE b ZRIERI hRMECs Ht MDA J57 £ ¥
BE ORI R A LA PBS W R 2 Uk, i 4 i 2 i
WA 2R A0 A, 3 500 r/min .0 10 min, Y 4E b VG
Wo BCEPREE bRl 08 I E S I E = 1,
A5 10 nmol/ml A5 ¥ & TGk £ B . I WM
B 0.1 ml, & HIMAGG— 0.1 ml, BEHY

A1, AR HEE PRUEZS A DU T m 3.0 ml )]
T 10 ml R = e S 1A i 3.0 ml |
TN 1.0 ml 50% vK S ER . R EIR A AT, 95 C K
40 min, A B H,3 500 r/min B0 10 min, B I 7E
W, 5T B AR I 2 P 532 nm Kb 454 IR OG BE
(absorbance, A) {H. MDA & & ¥ /& ( nmol/ml) =
(Ao = Asan )/ (A =~ A o ) X A5 HE il W
(10 nmol/ml) XA ity P 32 Hif s R A5 45 o

1.2.4  BEERS A LREG LRI hRMECs 1 SOD 3 14
PSS B &5 AL A0 i B PBS Y5 U6 2 Wk, i 4 i 2 A e
IS4 A0 M, 3 500 r/min #5010 min, YA BT
i I RE A RIS A I A AR U 1.0 ml 3] —
NI L0. 05 ml F 35,0, 1 ml 58] = 0. 1 ml 5] =
F10. 1 ml 3580 pU i FHE 5 6 BEASR UCIAC 1. 0 ml 451
— I FHW 0. 05 ml ZZ1E 7K 0. 1 ml 5] = 0. 1 ml =5
R0 1l 3R DU R o B A TR A T e TR S 34
57,37 COKi 40 min, [ A 2 ml 60, IR 534
5], Z RS 10 min, {f FEEAR SO 2 P < 550 nm 4b A
{E. SOD 3% 4 [wmol/ (min * L) ] = (A ypp = Agan )/
A/ 50% X N W Sk B8/ BT BURE i i

1.2.5 ELISA ¥k 40 55 5% Eig W TL-18 F1 TNF-
o BTEWE  WEESHA R SR EIE L3 500 o/ min B0
10 min, Y % EIH W, SR H & ERT V&
30 min, BE A AL ARAER L CFALMAESL, S B
FLASIAE , A o S AL B AL 50wl 5 B8 4 1) s o i 1
SO0 pl AW R PR CAEW, ZAL 0 50wl AR dE i/ i
W B AN 50 wl AE W R0 AR, FE 5L LN 50 pl #
mnFl SO wl AW RPUE TR . BERRE R, & L E ik
B ,37 CHER 30 min, /NCoH st B A, 7 LA, JB
T AL e, R 30 s R A, EE 5 KL
To AR b AL LA AL o 50 wl 2E R &R -
HRP, 252 52 5%, 55 L BRI, 37 CH#FM PN E
30 ming /N8BS AR B, 729K, BT, B AL
DEVRR, B0 30 s JEFR2s , A S W, T, &AL
A 50 wl AR A FA S0 pl B a7 B, BEREG IR
59,37 CHEGE A 10 ming [ &AL 50 wl 2 1%, &
B ORI R 3 B ) o DLas E LI Al
FRACI RE £ FLAL 450 nm A {H, 3 35 k B AR v A {H
S AR 2 [T 0H 7 R 9 5 IL-18 fil TNF-« J5
R

1.2.6 Western blot 34/l hHMECs tf FOX04 £
AN R IE R IR & 4140, PBS 3 ¥k 2 ¥k, il RIPA
RN R ,4 C54FF 12 000 r/min &0 10 min,
BRI W, BCA S R il 2 (VR 2 5, A7 o o 43 8010 %
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QeAT 0 2.5 ml &b T X BOE B MR 2. 5%

10* 4~/ml ) hRMECs 41 Jifl B W 5 0 & 6 fLAR, 5 5%
24 h, FFERE IR, INA A FBS i DMEM 15 3%, ¥
250 pl Opti-MEM ¥5 5 W 5 6.0 ul Lipofectamine™
2000 IXFIRA) , FIRIEE 5 min, K 250 wl Opti-MEM
B R W5 & E O 100 nmol/L 1) si-FOX04 si-NC.

/%  hRMECs 40 f8 ¥4 = % 43 % H (7.32 £ 0.72) %,
(7.44%0.70)% . (23.96+1.32)% . (19.84 = 1.09)% .
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(100 pl/4L) , FHFEF T 12 h, FEg

o g

100 wmol/L 454z T 5 1 30 mmol/L 7 45 B 110 4% 72
Bt 24 b, 43 B30 4 6 B + 45 4 0TI +peDNA-FOX04
1.2.2~
1.2.6 i AR I TR 0 MDA &t ¥ B A
SOD i 15 7% [ 1 i TL-18 il TNF-ou J 2t ¢ J J%

ZH EBE R 0T +peDNA 21, Bl R Fk

AN FOXO4 # AR Rk i .
1.3 Giileeorik

K] SPSS 22.0 4E it 2 o (3£ [ IBM
SPSS 8 w]) #EAT G Mo I R U &
Shapiro-Wilk 5 5 iiF 92 £F 45 IE &40 i, L a5
TR o KU SR E T BRI AR R D7
2200 B, PP B BRI LSD-t K 3. P<0. 05
NESAGIFE X

2 HR

2.1 K [R]GR) R R 2 ot AL B A AR A U T 3R
EE

TE R R 2 R 5 2 A M B AR TS AR AL 4
HOTE AR ¥ — B R 2, 40 i TR) il S 0T
B AL hRMECs 4% B R AIG, 240 M ) [l o 9
28 W, 20 AR TE v W AR L o R e i R AR A T
%éﬂ*ﬁiﬁa?mﬁﬂﬂ hRMECs A& R 745 28 i 1k
OB EMEZ(E D), EFENIRA med &
BEZH e ARV B A Lo 0T A o R
T2 o 1 AR R OB+ U R e ol A

si-FOX04
5 si-NC 5 (19 4 M 345 1% 30 mmol/ L 7 % W5 (Y 55 55 W
BEF2 24 h, 4y A0 ok B +si-FOXO04 41 | &5 B +si-NC
pcDNA-FOXO4 ¢ peDNA J5 /Y 41 Ji ¥ 1] &% Gt

PEAE 4 %1 24 (273.11 +17.82) . (268.56 +19.98) .
(35.41+2.47) . (61.78%5.91) . (130.54+16.70) FI
(224.69+15.74) wmol/(min + L), BIK L K R FH
X (F=1186.693.516.629,) P<0.05),
W5 0EH O R AL LB, 5 4] hRMECs H MDA ¥ )i 1
75, SOD E PRI W FEAR, 2 R A G B L (Y
P<0.05) ; 5 mbHd HLH, m B+ A0 b R VR R R 2 T
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L HERERBE ZREARIT¥E L (Y
P<0.05)(HE 3).
I?ﬂm:. S 3 @ .1?27“ o -. : @ 0 5 | O
1(|J0_M‘m : = @ 1(')()_u‘m . @ 1?2::1. @
1 &4 hRMECs @4 (X100, #5 R =100 pm)  1E# XF B A= 5 41 40

HETE AR 3 — B A 2, A M ) 5 B4 o M2 hRMECSs 48 (A %% B2 K, 4
i J L AR B s B, A AR TR e IR o R R VR BE R A 0TI 4L hRMEECs A KORES
BEWE L AIERXTIA BB Comlid Db IRk L
Rl gt B+ e L o P+ WA 0 U 4

Figure 1 Morphology of hRMECs in different groups( x 100, bar=100 pum)
Cells in normal control group and hypertonic group were uniform in shape, with more
orders of magnitude and better intercellular fusion. In high glucose group, the overall
density of cells was decreased , and void appeared around the cells, and cell deformation
occurred. In high glucose+low-, medium- or high-dose specnuezhenide group,the growth
state of cells gradually recovered and the number increased A :normal control group

B :hypertonic group  C:high glucose group D :high glucose+low-dose specnuezhenide
group E:high glucose+ medium-dose specnuezhenide group F:high glucose+ high-

dose specnuezhenide group
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Figure 2 Apoptosis of hRMECs in different groups
apoptosis rate among different groups
compared with high glucose group,
“P<0. 05;compared with high glucose+medium-dose specnuezhenide group,

test;n = 3)

specnuezhenide group; 5: high glucose+medium-dose specnuezhenide group; 6: high glucose+high-dose

specnuezhenide group

600 a = 400

2 £ 300]

g 400) be = bed
b £ 200 be

‘:;4 200 bed EE

= = 100 b

= a a

Q%()123456®

1 2 3 4 5 6
B 3 #%&Z1 hRMECs f# MDA ik E# SOD jEEEL B A &4

hRMECs #* MDA ¥R [t F =1 186.693,P<0.05 B: 4% 4
hRMECs # SOD A L F=516.629,P<0.05 5 IF % X B 41

HIEL,“P<0. 05 ; 5 W AL LG , " P<0. 05 ; 5 5 i +IT Wk B 4% o 1 41
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Figure 3 Comparison of MDA content and SOD activity in
hRMECs among different groups

F=1186.693,P<0.05 B:Comparison of SOD activity

A ; Comparison of MDA content

F=516.629,
P<0.05 Compared with normal glucose group,*P<0. 05 ; compared with
high glucose group, "P<0.05; compared with high glucose + low-dose
specnuezhenide group, “P<0. 05; compared with high glucose + medium-
dose specnuezhenide group, 4P<0.05 ( One-way ANOVA [ LSD-t test;n=
3) 1:normal control group;2:hypertonic group;3:high glucose group;
4 high glucose+low-dose specnuezhenide group;5:high glucoset+medium-
dose specnuezhenide group; 6: high glucose+high-dose specnuezhenide

group MDA : malondialdehyde ; SOD ; superoxide dismutase

A L2 O i 5 0 M P
F=498. 545 ,P<0. 05 |54 4 HLALHI 1L ,"P<0. 055 55 5 BRI 1L, "P<0. 05 55 5 B+ G v 45 Lo o1 1 41
HIHE . P<0. 05 55 BB+ ol e 45 4 9T LR E ' P<0. 05 (I [ 36 95 2 4007 LSD1 KB sn=3)
B -+ e I AL 65 B+ 8 7 DA

A: Flow cytometry of apoptosis

F =498.545,P<0.05. Compared with normal control group, "P<0.05;
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1: normal control group; 2: hypertonic group; 3: high glucose group; 4: high glucose+low-dose
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Figure 4 Comparison of concentrations of inflammatory factors in culture supernatant among different groups A: Comparison of IL-18
concentration F=654.247,P<0.05 B:Comparison of TNF-a concentration F=638.238,P<0.05 Compared with normal glucose group, *P<0.05;
compared with high glucose group,”P<0. 05 ;compared with high glucose+low-dose specnuezhenide group,P<0. 05 ;compared with high glucose+medium-
dose specnuezhenide group,*P<0.05 (One-way ANOVA ,LSD-¢ test;n=3)  1;normal control group;2:hypertonic group;3: high glucose group;4: high
glucose+low-dose specnuezhenide group; 5: high glucose + medium-dose specnuezhenide group; 6: high glucose + high-dose specnuezhenide group IL:
interleukin ; TNF ; tumor necrosis factor Figure 5 Expression of FOXO4 protein in hRMECs in different groups A : Electrophoretogram of FOX04
protein expression B :Comparison of the relative expression of FOX04 protein among various groups F=472.655,P<0. 05. Compared with normal control
group, * P<0. 05 ; compared with high glucose group,”P<0. 05; compared with high glucose+low-dose specnuezhenide group,“P<0. 05; compared with high
glucosetmedium-dose specnuezhenide group, 1P<0.05 ( One-way ANOVA LSD-¢ test;n=3) 1:normal control group;2:hypertonic group;3:high glucose

group ;4 : high glucose +low-dose specnuezhenide group; 5: high glucose + medium-dose specnuezhenide group; 6: high glucose + high-dose specnuezhenide
group FOXO4:forkhead box 04
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}_L])%UFH?QTE] h—*ﬂ @ . % Figure 6 Apoptosis of hRMECs in different groups by flow cytometry A:normal control group B:
%‘%j\i [Z[:%C hypertonic group C:high glucose group D high glucose+si-NC group E: high glucose +si-FOX04 group
F ,:%L, Xﬂ‘ ;Eﬁ éﬂ '% Qﬂ . Figure 7 ' FOXO04 pr?tein expression in different group's by Western I?lot 1: nanal control group;
2 :hypertonic group; 3 high glucose group;4: high glucose +si-NC group; 5: high glucose +si-FOX04 group
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G5 % & X (F = 518481, 465.002, 766. 288
1 230. 092 ,822. 927 .369. 889, #5 P<0. 05) , H: & ik +
F7 2 gTHF +peDNA 2 FOXO04 2 [ AH X 2 3k & 41 g 0
TR MDA ¥ J¥ IL-18 Ml TNF-o S 4 ¥ JE 34 B 1%
T AL, SOD I VA W] i T v Wl 4L 5 W + R 2 0T
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1 +pecDNA-FOX04 41 FOXO04 & [ #H X 3235 & 41 i
P23 MDA Y i (TL-18 F1 TNF-o 5T 4 ¢ B 34 W]
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P<0.05) (K 8,9, 2),
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Table 1 Comparison of the relative expression level of FOXO04 protein, cell apoptosis rate, oxidative stress indexes and

inflammatory factor expressions among various groups (xzs)

a3 P B FOX04 Il oRl ez SOD (ﬁf& MDA ¥ i IL-18 Jit vk B TNF-o JiT VR %
M X 2 3k (%) [ wmol/ (min + L) ] (nmol/ml) (pg/ml) (pg/ml)

16 X e 4 3 0. 18+0. 02 7.47£0. 60 267.80+26. 97 81. 16+ 6.73 147.02+14. 25 210.92+21. 16

mBa 3 0.17£0. 03 7.76£0. 50 262.98+19. 44 84.69+ 5.98 148.96+14. 13 213.11£16. 09

A 3 0. 82+0. 06 23.82+1. 46" 35.76+ 5.49" 552. 63+24. 77" 642.52+29. 09° 714.79+35. 34°

5 +si-NC 21 3 0.820. 05 23.80+1.06 35.58+ 3.18 554.98+30. 67 629.31+50. 35 720. 08+43. 61

B +si-FOX04 41 3 0.31£0.03" 11.24+0.73" 184.19+10. 38" 232.41+20. 53" 289.94+29. 99" 399. 72+30. 79"

F A 602. 078 711.928 389.593 1 245. 194 592.073 605. 989

P i <0.001 <0.001 <0.001 <0.001 <0. 001 <0.001

5 0E % XS IR A LE,“P<0. 05 5 5 @5 +si-NC 1A 1L, " P<0. 05 ( 8. [ % J7 22 43 #7 , LSD-t 1 3

siRNA

04;S0D ;18 4 Ak Y 1 ALl s MDA . P9 8% 5 TL . B 40 i A 36 5 TNF Bl 038 R F 5 si-NC . /N T4 RNA B4 7551

/N

T4t RNA; FOXO4: XL AiE 4% 3t 7

Note : Compared with respective normal control group, P <0. 05; compared with high glucose+si-NC group, "P<0.05 ( One-way ANOVA | LSD-¢ test)
siRNA ; small interfering RNA ; FOXO04; forkhead box 04;SOD ;superoxide dismutase ; MDA ; malondialdehyde ; IL: interleukin ; TNF; tumor necrosis factor;si-NC;

small interfering RNA-negative control
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Figure 8 Apoptosis of hRMECs in different groups by flow cytometry
E: high glucose +specnuezhenide + pcDNA-FOX04 group
1 : normal control group;2: hypertonic group;3:high glucose group;4:high glucose+specnuezhenide +pcNDA group;

D :high glucose+specnuezhenide + pcNDA group
different groups by Western blot

A ; normal control group

5:high glucose+specnuezhenide+pcDNA-FOXO04 group FOXO04;forkhead box 04

®2 TREARNEFEAAMSD FOX04 ERHENRAE AEBATE KAEEHMIBHRMRK

B : hypertonic group

Figure 9
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FOXO4 protein expression in
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Table 2 Comparison of the relative expression level of FOXO04 protein, cell apoptosis rate,oxidative stress indexes and

inflammatory factor expressions among various groups (xzs)

4151 FeA - FOX04 LA T SOD i 4 MDA ¥ej  IL-1B FidkWk s TNF-o Ji Gtk
o MX RS (%) [ pmol/ (min - L) ] (nmol/ml) (pg/ml) (pg/ml)
1 X B A 3 0. 18+0. 03 7.58£0.70 271.89+15. 87 83.82+ 6.32 149.70£17.66  221.76+17.39
R Yl 3 0.18+0. 02 7.71£0.77 267.01£17. 30 83.07+ 6.89 151.06£18.62  215.00+23. 40
[ Ei 3 0.81+0.06°  23.88%1.65" 36.24+ 2.07°  550.88+26.70°  645.02+31.54"  709.40+51. 16"
15 B+ R L DT +peDNA 4 3 0.22+0. 02" 9.70£0. 73" 230.64+16. 16" 174.99+20.70"  247.15+25.25"  326.26+34.27"
T W+ 4 0T +peDNA-FOX04 4 3 0.65+0.05°  21.38%1.32° 44.24x 4.78°  512.26+27.26°  592.27+30.53°  635.58+45.38°
F {4 518. 481 465. 002 766. 288 1 230. 092 822.927 369. 889
P{E <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
T 5 IE % X B LL, “P<0. 05; 5 @ B LAR L , " P<O0. 05 5 15 5 B+ 4 01 +peDNA ZH A 1L, “P<0. 05 (B P %7 22 40 H7, LSD ¢ £ 3 )  FOXO04: X

Jd‘l:ﬂ?i‘[i]? 04;S0D it S LWy B AL A s MDA - Y — 8 5 1L (40 i 40 325 TNF iR 3R 58 R 1

Note : Compared with normal control group,*P<0. 05; compared with high glucose group,”P<0.05; compared with high glucose +specnuezhenide +pcDNA

group, “P<0.05 (One-way ANOVA,LSD-t test)

necrosis factor

FOXO04: forkhead box 04;SOD . superoxide dismutase; MDA : malondialdehyde ; IL: interleukin ; TNF ; tumor
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