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Ginkgetin mediates the NR4A2/p53/Bax pathway to regulate autophagy and
inhibit cardiomyocyte apoptosis
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Abstract Objective To investigate the mechanism by which ginkgetin attenuates H9¢2 cells injury. Methods H9c2 cells were
divided into five groups: control,lipopolysaccharide (LPS), LPS+3-methyladenine (3-MA ,an autophagy inhibitor), LPS+ginkgetin, and
LPS+3-MA+ginkgetin. Cell viability and cytotoxicity were assessed using the cell CCK-8 and lactate dehydrogenase assays , respectively.
Immunofluorescence staining for LC3 , monodansylcadaverine staining for autophagosomes , and flow cytometry were used to measure apop-
tosis rates. Quantitative real-time PCR was performed to measure the expression of NR4A2/p53/Bax pathway. Western blotting was used
to detect the expression of NR4A2,p53, Bax, LC3, Beclin-1,p62, cleaved caspase-3,and Bel-2 proteins. Results Compared to the LPS
group, ginkgetin significantly increased LC3 fluorescence levels and monodansylcadaverine fluorescence intensity , decreased apoptosis,
upregulated NR4A2, downregulated p53 and Bax,increased LC3, Beclin-1,and Bel-2 proteins, and decreased p62 and cleaved caspase-3
(P < 0.05). The autophagic inhibitor,3-MA, confirmed that ginkgetin protected H9¢2 cells from LPS-induced apoptosis via autophagy
regulation. Conclusion Ginkgetin mitigated cardiomyocyte injury by enhancing autophagic flux and alleviating LPS-induced H9¢2 cells
apoptosis by modulating the NR4A2/p53/Bax pathway.
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Tab.1 Primer sequences

Gene Primer sequence (57 -3")

Forward: CCACGTGCACTCCAATCC

NR4A2 Reverse: TAGTCAGGGTTTGCCTGGAA
153 Forward: GCCATCTACAAGAAGTCACAACAC
Reverse: TGTCGTCCAGATACTCAGCATAC
Forward: TTGCTACAGGGTTTCATCCAG
Bax Reverse: TGTTGTTGTCCAGTTCATCG
Forward : TCTCTGCTCCTCCCTGTTCT
GAPDH

Reverse: TACGGCCAAATCCGTTCACA

1.3 Git2aobr

¥ JHISPSS 27.0 % GraphPad Prism 8.0%k 1 #F 17
G438, B 38 DU + s R o 22 40 0] L 35 R A B
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ginkgetin
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El1 &AHIC2HMILCIRE R HLE x 600
Fig.1 LC3 immunofluorescence staining of H9c2 cells in various groups x 600



- 208 - HREERREFR H548E

F2 FHEHICCHRILCIRE WS E . MDCRLEURRAMAMAKRNLER (x5, %, n=3)
Tab.2 LC3 immunofluorescence staining, MDC fluorescence staining, and flow cytometry analysis results in H9c2 cells of various

groups (x+s, %, n = 3)

Group LC3 level Autophagosome level Apoptosis rate
Control 0.35+0.14 0.29 + 0.06 14.61 +1.96
LPS 222+027" 226+021" 32.68 + 1.60"
LPS+3-MA 0.02 + 0.01” 0.02 +0.01” 41.02 +2.00”
LPS+ginkgetin 12.50 +0.93 9.89 +0.99” 19.98 + 1.69”
LPS+3-MA+ginkgetin 7.25£1.00" 5.42 £0.45" 2473 £1.95”

1) P < 0.05 vs. control group;Z) P < 0.05 vs. LPS gmup;3) P < 0.05 vs. LPS+3-MA group.

2.4 MDCH: g [ g/ MAZ, (P <0.05) ; 5LPS+3-MAZL#H Lt , LPS+3-MA+4R 75 #%
5%t B LA B, LPSZL [ g /MA I 38 2 (P < ERAT AL IA 30 5% 3-MA ST 00 IR, 1 /v

0.05) ; SLPSALAH [L, LPS+3-MAZH F W /MA R 1% RIAW B Fm (P<0.05) WL3Rk2 K2,

ik (P < 0.05), LPS+ARAF BT 41 A mE/ MR 342 2.5 B A I 40 e g 745

LPS+3-MA+
Control LPS LPS+3-MA LPS+ginkgetin . .
ginkgetin
h .
Phase contrast 3 .
- .

B2 &AHIC2HMMDCIE N4 x 1 200
Fig.2 MDC fluorescent staining of H9c2 cells in various groups x 1 200

5% IRAAA L, LPSHAMER TR BT & (P< B (P <0.05) ; 5LPS+3-MAZHAH [, LPS+3-MA+48
0.05) ; SLPSAAH L, LPS+3-MAZH 4 it 8 T~ 3% i 3% 5 A 2H B S 3-MA T S 4R B 08 T, 4R i
THE (P <0.05), LPSHEA SEEHAHMMMET- R B E  HT-REFRMKP<0.05) k2 K3,

10'4 104, 02 1071, 02 1001 Q2 104

Q1 Q2 ] Q2
10°3 0.14% L173% 10°4 0.23% 8.24% 10°1 0.39% 16.4% 10%0.088% | 7:65% 10% 0.35% 16.2%
10°1 10%5 10°; 1074 il 10%4 c
E 10%s 10 = 10* = 104 i = 10%
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Annexin- V A Annexin- V B Annexin-V C Annexin- V D Annexin-V E

A, control group; B, LPS group; C,LPS+3-MA group; D, LPS+ginkgetin group; E, LPS+3-MA+ginkgetin group.
E3 &HHIc24M i = 4 A AR 45 R
Fig.3 Flow cytometry analysis of H9c2 cells in various groups
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2.6 SEHFREREPCRAGIN A 4INR4A2 \p53 . Bax mRNA
FIRIFH

5%+ B8 ZH A1 H , LPSZHNR4A2 p53 .Bax mRNA R
K B FHE (P<0.05) ; SLPSZEAA L , LPS+3-MAZHNR4A2
FOR W BRFIK, p53 BaxF ik TR (P < 0.05) 55

LPSZHAH L, LPS+4R AT 2 i 1 ZHNR4A 2 35 W it T
15,p53 Bax 2 ih5 ik F FEAL (P < 0.05) 5 5LPS+3-MA
ZHAH LY, LPS+3-MA+AR A 2 i 1 ZHNR4A 23R 3K W I
FHiEr,p53 BaxFik b F I (P < 0.05) . WL3K3.

2.7 Western blotting il #5 2H AH OCHR 11 A 10

®3 LMEBPCRIEEHNRIAZ, p53. Bax mMRNARIEESR (x+s, n=3)
Tab.3 Quantitative real-time PCR analysis of NR4A2, p53, and Bax mRNA expression in each group (x +s, n=3)

Group NR4A2 p53 Bax
Control 1.03 £ 0.02 1.01 +£0.01 1.01 £0.02
LPS 1.32 £0.07" 1.65+0.11" 1.53 +0.06"
LPS+3-MA 0.75 £ 0.07” 1.92 +0.05% 2.19+0.08”
LPS+ginkgetin 1.78 + 0.08” 1.22+0.03” 1.16 + 0.06”
LPS+3-MA+ginkgetin 1.53 £0.07” 1.46 +0.06” 1.38 +0.03”

1) P <0.05 vs. control group;2) P < 0.05 vs. LPS group;3) P < 0.05 vs. LPS+3-MA group.

XTI, LPSAINR4A2 . p53 . Bax . LC3 . 1 2 3 4 5
Beclin-1 .cleaved caspase-3%5 [ 5% ik B e ,p62. NR4A2 [ - -
Bel-23 ik i A% (P < 0.05) 5 SLPSZLAA Lt , LPS+ - %
3-MAZINR4A2 . LC3 Beclin-1 Bel-22 [ 234 H k[ L3 P
X, p53 .Bax .p62 .cleaved caspase-3%5 [ % ik B i Beclin-1 @
FHRT (P < 0.05) 5 SLPSZLAT H, LPS+ 75 8 6 1 241 . mpa:fj LI TN
NR4A2 .L.C3 .Beclin-1.Bel-27K 4 F A B I+ 5, Bel2 lm. = 3
p53.Bax .p62 .cleaved caspase-355 2235 B A% Bractin [N |

(P <0.05) ; SLPS+3-MAZH Al Ht , LPS+3-MA+41 75 %
Pl 2HNR4A2 \L.C3 . Beclin-1,Bel-27K H 3 35 1 1 7+
157 ,p53 . Bax . p62 .cleaved caspase-385 [ 5% ik I i [%
ik (P<0.05) ULIE4 %4,

1, control group;2,LPS group;3,LPS+3-MA group;4, LPS+ginkgetin
group; 5, LPS+3-MA+ginkgetin group.

El4 Western blotting#@ill & HIB X EARKIE
Fig.4 Western blotting analysis of the related protein expression

in each group

*4 HKHANR4A2, p53, Bax, LC3. Beclin-1, p62. cleaved caspase-3. Bcl-2EHFKIA (x+s, n=3)

Tab.4 Protein expression levels of NR4A2, p53, Bax, LC3, Beclin-1, p62, cleaved caspase-3, and Bcl-2 in various groups

(x+s, n=3)
Group NR4A2 P33 Bax LC3 Beclin-1 p62 Cleaved Bel2
caspase-3
Control 1.02 +0.02 1.02+0.03 0992004 101008 1.02+£007 103+006 1.03+0.06 1.03=0.06
LPS 125+0.04"  754+032" 1.85+0.09" 238+0.16" 171003 081+0.06" 081=0.06" 0.49=0.04"
LPS+3-MA 0.55+0.10" 10310717 272+1.34” 058+0.09” 045+0.05” 124+0.10° 1.2420.10"° 0.15=0.03"
LPS+ginkgetin 1.83£0.09”  2.07+059” 154£0.08" 541+046” 2.64+007" 045+0.10° 045£0.10° 0.88 +0.06”
LPS+3-MA+ginkgetin ~ 1.45+0.08”  6.15+0.22" 1.78+0.08" 3.69+0207 1.8420.12Y 0.70x0.06” 0.70=0.06” 0.60 = 0.06”

1) P < 0.05 vs. control group;2) P < 0.05 vs. LPS group;3) P < 0.05 vs. LPS+3-MA group.
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