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Vitexin inhibits oxidative stress and apoptosis of cardiomyocytes induced by hypoxia

and reoxygenation by up-regulating FGD5-AS1
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[ ABSTRACT ] Aim To investigate the effect of vitexin on hypoxia/reoxygenation ( H/R)-induced myocardial cell
injury and its regulatory relationship with FGD5-ASI1. Methods Rat cardiomyocytes H9¢2 were divided into control
group, H/R group, H/R+vitexin L, M, H group, H/R+pcDNA group, H/R+pcDNA-FGD5-AS1 group, H/R+vitexin+si-
NC group and H/R+vitexin+si-FGD5-AS1 group.  Cell apoptosis was detected by flow cytometry, Caspase-3 and cleaved
Caspase-3 protein expressions were detected by Western blot, and the activity of SOD and the content of MDA in cells were
detected by kits.  The expression of FGD5-AS1 was detected by RT-PCR. Results Compared with H/R group, the
apoptosis rate of H/R+vitexin L, M, H groups was decreased by 13% , 25% and 48% , respectively; Caspase-3 protein
expression was decreased by 21% , 38% and 56% , respectively; Cleaved Caspase-3 protein expression was decreased by
17% , 40% and 65% , respectively; And MDA content was decreased by 15% , 36% and 52% ( P<0. 05) ; But the activi-
ty of SOD was increased by 0. 88, 2.73 and 3. 86 times, and the expression of FGD5-AS1 was increased by 0. 84, 1. 84
and 3. 00 times (P<0.05). Compared with H/R+pcDNA group, the apoptosis rate, Caspase-3 and cleaved Caspase-3
protein expressions and MDA content were decreased in H/R+pcDNA-FGDS5-AS1 group by 60% , 70% , 74% , and 60% |,
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respectively (P<0.05) , but the activity of SOD was increased by 4. 04 times (P<0.05).

Compared with the H/R+vi-

texin+si-NC group, the apoptosis rate of H9¢2 cells, the expressions of Caspase-3 and cleaved Caspase-3 protein and the

content of MDA were increased in the H/R+vitexin+si-FGD5-ASI group by 0.72, 1.21, 1.38, 0.93 times (P<0.05),

but the activity of SOD was decreased by 67% ( P<0.05).

Conclusion Vitexin could inhibit H/R-induced apoptosis

and oxidative stress of H9¢2 cells, and its mechanism may be related to the up-regulation of FGD5-AS1 expression in cells.

[KEY WORDS] vitexin; FGD5-ASI;

U JL AR I8 3 0 A 2 35 O ML A 95 9 2 i
O O WLEE B8 01 2y Jok ok A A Ak 110 | 2 R 3R, 7™
AT AR P EOEAE . KRR BFIE R, 0
JULEH LA T | AECA I RN 58 i S5 1o 56 2 7 | A0 UL
PR 0 0 0 AL 40 5o JUL 200 e 458 0 X )5
TR0 LI R A B A T S Y R 2 A
A RO PR BA R R AREE AR AR S L A
It PRI A6 7 Lo A L7 92 9 1) BIF 98 AR, 4L
TR TREMEGE 24 3540 T S 20 7 b i) A RN
U e L G S S R /B D T N =
REME TG AL Nrf2 {5 5 30 6 o /0 Sk 1t -7 0 5 ) 1Y)
R T8 IS o 227 4 L 400 -, I 5 e R SR oA 5 4 A
PR s R T A T S R /N B
gl o P R A L AR AR IR AT AR R R
A A2 U WL I P 45O (LA 3R %o e 4
%2 % (hypoxia/reoxygenation, H/R ) 175 5 A9 .0 UL 41 fitd
Ea R C AR & WA DN w5 v i S oy 111 S

A 5 PH 258934 )z L RNA 1(PH domain
containing 5 antisense RNA1,FGD5-AS1) &—Fh 4%
E4m S RNA (long non-coding RNA, IncRNA ) , Hiid
FIE W H/R 5 000 LA B 457, Chen
S U3 3 ISR PR L 3 5 I 45 43 BT 2 B FGDS5-AS]
SRR AL LI 179 468 258 35 DR, LA 240 M T v R A
Hao %" BF 58 7K, FGD5-AS1 7 24k 0 JJLAE 3T
FH H/R 55 S 00C JLZH P B 5k 1P 0 L b 3R
FEAR, 1 323K FGD5-AST TS H/R il i ILAH
L3 g, D AR T S LR MB 38 I8RO
L5433, FGD5-AS1 Al fE 20 UL H/R 4 43 9 T 73R
JrAl e . 2T £, FGD5-AST 1Y 335 % 3] —
SRR o e 2 R R AR S A A RO
MALIR] R FGDS-AST (4 A= 4 2 4 1 43 #7 , 4 U
FGD5-AS1 Al REZ 5 4HIAHF /v T B HTC LIk I 1459
FPifx —it 2, Fib, A58 5 E R R AT
H/R 5509 HOc2 2t B 480 H0 107 BORT R T 1) 52 ) B H:
YEFIPLH & 5 FGD5-AST A K,

1 #EFFEE

1.1 ZapaFnik s
HOc2 400 7 ( L £ L W AR AF ) H#| #

cardiomyocytes ;

apoptosis; oxidative stress
(4 E>97% , 45 20201025, 5 # & F /A 7 ) ; Annexin
V-FITC/PI & #| & ( 4t & 20201021 ) ,DMEM 3 7= i&
45 20201009) F1 BCA i 7| & (¢ 5 20200923 ) iy

B bt 3% & 3 £ ; Lipofectamine™ 2000 i 7| & (%% &
11668-027) 14 & % E Invitrogen /2 ] ; f6 4 1t 7& (57 5
20200528) M B K At /A E 3 & # K (pcDNA) |\ FGDS5-
AS1 1t 5% 3k # & (pcDNA-FGD5-AS1) | /M F 4f RNA
(si-FGD5-AS1) . /N F 4 RNA [ 4 F 7] (si-NC) #u
PCR Bl %W B Lk ¥ % T;® = B ( malonaldehyde,
MDA ; 52 5 20200826 ) £ # 4 ¥, 4 B AV, B ( superoxide
dismutase , SOD ; 4 5 20200915 ) A 3| 3% 7] £ 1 B % 2%
R RNA $h# 77 & (52 5 20200819) | R % K5
& (45 20200826) 1 PCR i 7| & ( #¢ 5 20200913)
WEKREZEY; FHARRLAREAH3
(Caspase-3, %75 ab184787) (% f# t Caspase-3( cleaved
Caspase-3, 55 ah32042) #L1A W B Abcam /A ]
1.2 HBEIEFEFIGE S

HOc2 8 i 4 10% f 4F 3% 8 DMEM 3 3% i)
Bk Mot B H9C2 48 B B 2. 5%10% AN/mL,
REEME 6 FLKF, F Lipofectamine™ 2000 f fit
& % # pcDNA | pcDNA-FGD5-AS1 | si-FGD5-AS1 #n
si-NC # ¢ % HO2 %1 1, ¥ 55 24 h &, Uk & % J, Al
TREEER,
1.3 o4

B B ok £ feFn 4 4 peDNA  peDNA-FGD5-ASI _si-
FGD5-AS1 si-NC # HOc2 41 i34 4 4. 8x10° /N/mL, &
FL2.5mLEMT6AMF , FRah 5, FERAE,
FITA PBS k2 K, 443, K% 4 H9C2 4
M4k 44 B (Control) 41 \H/R 4 H/R+ 4 3| # 1% 7
(L) 4 H/R+4E#H & 7| & (M) 4 F1 H/R+ 4 #]
HFHAE(H) 4, E¥ H/R A H/R HAN
%% 95%N, 5% CO, 150t 1~ 4 i 3% t DMEM 3%
#Fi, T 37 °C 5% C0, . 95% N, th ¥ 4 b6 £ 5%
# 18 h, %k 5 # H 4 10% FBS By DMEM ¥ & , T
37 C 5%CO, W= HH A3 % 6 h;H/R+4#
HF LA H/R+HFAHF M 4 f H/R+4H## H 4 %
HLSE 4 R A 3 ZORE 10,20 .40 mg/LP) Hy
FARRT W24 h, R E#HAT H/R A3 ; 4 B4 40
J 4 10% FBS # DMEM 3% %% T 37 °C 5% CO, #



324

ISSN 1007-3949 Chin J Arterioscler, Vol. 31 ,No. 4,2023

i dEi, HL pcDNA | pcDNA-FGD5-ASI #]
H9c2 A 4L # 5 H/R 41,32 % H/R+pcDNA 41 H/R+
pcDNA-FGD5-AS1 41, #% % si-FGD5-AS1 si-NC #Y
HOc2 4o f 40 ¥ B H/R+4E 3145 H 41,38 8 H/R+4
#| 4 +si-FGD5-AS1 41 H/R+H #) # +si-NC 4, &
A3 ANEAL,
1.4 R ZE AT

&2 20 Ho R TRA- By PBS W R 2 0k, B 40 B &R
0 (1000 r/min B8 5 min) , A1 500 pl 454 % o
W&, A Annexin V-FITC/PI i 7] & 4 M 48 je oA 1=
1.5 Western blot #ill Caspase-3,cleaved Caspase-3
EA=E 3

A RIPA X R B 28 8+ & & &, BCA %l &
Bk E L E ik, K frH AL, 4 C H Caspase-3
(1:800) . cleaved Caspase-3 (1 : 800) ## GAPDH
(1:1000)—HEHEH, 37 CHLFRAE =N
(1:2000)F 2 h, I E %K. 2%, Image ] % 1F
/T Caspase-3 7 cleaved Caspase-3 & ik & .
1.6 XFIEHM SOD iFHEF MDA &8

JE T4 PBS W 441 4 A 2 Wk, B (3 500 1/ min
005 min) B _E W A SOD MDA # il 3% 7| & ,
A E 7 o SOD VE M K MDA 4 &,
1.7 RT-PCR #;ill FGD5-AS1 ik

Jl RNA 48 K 7l & 3 B 20 f & & RNA, X #%

F 4 B cDNA J5,47 PCR ¥ %7, FGD5-AS1 5|4 /7
7| H F.5'-CGTGGAGAAGAATTGGGC-3' ,R:5'-CGT-
GGAGAAGAATTGGGC-3'; GAPDH 3| 4 )7 7] # F.
5'-CCAGGTGGTCTCCTCTGACTT-3', R: 5'-GTTGCT-
GTAGCCAAATTCGTTGT-3', #3414 % 95 C w4k
IS min;94 °C 45 5,57 °C 18 k45 5,30 MEF; &
JEAET2 CTHEEL 30 s, 27 %1t & FGD5-AS1 4
T GAPDH Wy %3 &,
1.8 SitZESH

SPSS 22.0 B AT L 30 $ 4, 1HE WA s
K, WAL e BR Ak SLAEA AT % 4L Eh AR R
FlBH E £ 9H, P<0.05 kT2 FHZITHFEL,

2 # R

HHIE I H/R FSHOARET-HEm
5% BB 40 L%, H/R 40 HOe2 40 it I 1= %
Caspase-3 Fll cleaved Caspase-3 & [ # ik &% L J+
2.03.1.60.4.06 £ (P<0.05), 5 H/R #4 %%,
H/R+4HHIHF L 41 H/R+4E501H M 4R H/R +4137
HH 21 H9c2 40 fE 98 1= 2 4 B AKX 13% .25% |
48% ,Caspase-3 & [ 3R ik & 73 1l T B 21% \38%
56% ,cleaved Caspase-3 EAREIESI I 17% .
40% 65% (¥ P<0.05; 1),

2.1

A 1 2
10¢ 10¢
10° 10°
T 10? |z 10 30r
10" ’ W 10! a b
3 I 0 2 201 bc
10° 10' 102 10° 10  10° 10' 102 10° 10* 5
Annexin V-FITC Annexin V-FITC 1 bcd
3 4 B 10
10¢ 10¢ 10¢
10° 10° 10°
g 2 - )2 = 2. 0
T 10 f T 10 ‘ a 10 1 2 3 4 5
10' p 10° 4 10°
10° - 10° 10°

10° 10' 10 10° 10* 10° 10' 10?2 10° 10* 10° 10' 10% 10° 10*

Annexin V-FITC Annexin V-FITC

B 1 2 3 4

Caspase-3 === SN "= = ==

cleaved Caspase-3 s S s s ==

GAPDH s 4l 4B I -

1. HFFEX H/R FSHO AT

Annexin V-FITC
5

Caspase-3 cleaved Caspase-3

IR (n=3)

A RS H/R 55000 MU T B 4IRS H/R 5000 LT cleaved Caspase-3 R 13RIk,
1 XFHR4L,2 S H/R 41,3 S H/R+4HHF L 4,4 o H/R+EE3R0FF M 4,5 9 H/R+4H30F H 4,
a j P<0.05, 5XFIRLAH L ;b A P<0.05,5 H/R A EL ;¢ A P<0.05,5 H/R+HEIRFH LM EL ;d i P<0. 05,5 H/R+4EHIH M 4HAH L .
Figure 1. Effect of vitexin on H/R-induced cardiomyocyte apoptosis(n=3)
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P <0.001 <0.001
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Figure 2. Effect of FGD5-AS1 overexpression on H/R-induced cardiomyocyte apoptosis(n=3)

& 3. iIRiE FGD5-AS1 5t H/R B SO AL A S AL R EEI M (n=3)
Table 3. Effect of FGD5-AS1 overexpression on H/R-induced oxidative stress in cardiomyocytes (n=3)

il FGD5-AS1 SOD/(U/L) MDA/ ( pmol/L)
H/R+pcDNA 41 1.00+0. 00 41.75+4.41 561.08+31.49
H/R+pcDNA-FGD5-AS1 41 2.63+0. 25" 210.44+15.38° 226.46+17.30"

H:a } P<0.05,5 H/R+pcDNA 414 L,
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Figure 3. Knockdown of FGD5-AS1 reduces the effect of vitexin on H/R-induced

cardiomyocyte apoptosis(n=3)
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Table 4. Knockdown of FGD5-AS1 reduces the effect of vitexin on H/R-induced oxidative stress in cardiomyocytes (n=3)

il FGD5-AS1 SOD/(U/L) MDA/ ( wmol/L)
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