H4THE E1 WPl KRR (2R 2 ) Vol.47  No.l
2026 4F 1/ JOURNAL OF SUN YAT-SEN UNIVERSITY (MEDICAL SCIENCES) January 2026

- BEABFSY -

o [ Tl ek ] STING s 9852 D—F FLBE 5 54119
DAL LA T

SRCE", mEAEE, BERUN, BUesy', T, EEK, BB
(1. FE BE 2R B BLAMNE BRI EE B O R, T4 I 5180575 2. ST RivEIe O A 57 X EBEOIER, T4 3%
Il 518067)

B OE(HA] FEE R H A (AS-IV) X D-2EFUHE (D-gal )75 5 A9 0 WLAN M 5 8 5947 78 L R B e ML o
[535] DL WA HOC2 AR AL, SR F D-gal 15520 WIAI AR % , 3 40 CCK-8 VEAG I 40 M 1 , B—21-ZLAH 11 7 (SA-
B—Gal) Y {0 Pk 41 it 3 2 B2, ROS Ao 0 40 i P 35 1 487K - , TUNEL A6 0 40 i 97 7% B, qRT-PCR 1 Western blot
LI 5 A S BE R AN AR 11 (p21 \p53) Be T4 R AL RN R F- (STING ) 38 i# X H# L R (STING . CXCL10 Fl MX—1) Fi 2K
F1 (STING .cGAS .p-IRF3/IRF3) B KKK F . [45 25 ] 50 o/L D—gal 2.3 BEAKC LA AEIE 1, 340 SA-B~Gal FHAERR |
S R T R AR M N M KOE I BT p16.p21 & STING .¢GAS . p—IRF3/IRF3 3l % 75 1 7614 (P<0.05) 5200 wmol/L
AS-IV TS , 41 M3 ) i 25 3G 58 , SA-B—Gal BHPE =T K, 4 i A 3% 1 807K P BEAIR 40P L it 1 s 26, o0 L2
LU T A, R AR 5 p21 p53 BY mRNA K 8K 17K 8 (P<0.05) . 3k — 25 %) STING 3 B AH 56 43 F HE4 74600
qRT-PCR Fl Western blot 5 it 2 7 200 pwmol /L AS—IV A 41l il D-gal if5 5 i) STING ) mRNA Rl 1 £ ik , B
p—IRF3/IRF3 [ & R IA K- 1T SA-B-Gal FHEZE 40 A P9 76 M K (. DNA Fii 47345 5 Fl Western blot 45 3487,
STING #4371 (STING agonist—7) RERE 355 AS—IV 4T D—gal #7552 (00 LA A58 3 A e R0 R [ 538 ) AS- IV AT st 11
il STING 38 B , 18052 D—gal V5519 O ILAR I 23, Ao I8 3 22 AH D05 1) B A SR AL SR

KRR - B EE A s DR 200 ; STING 38 % 5 /0o LA Y 5 35

hESE S R542.2 MERARERD A X EHE:1672-3554(2026)01-0133-10

DOI: 10.11714/jsysu.med.YX20250094

Astragaloside IV alleviates D—galactose—induced cardiomyocytes senescence and

apoptosis by inhibiting the STING pathway

GUO Wenyu', GAO Jiajia', DUAN Weili', RUAN Huanjun', HUANG Yulang’, WANG Kemei', KE Xiao'
(1. Department of Cardiology, Fuwai Hospital, Chinese Academy of Medical Sciences, Shenzhen 518057, China;
2. Department of Cardiology, Shenzhen Qianhai Shekou Free Trade Zone Hospital, Shenzhen 518067, China)

Correspondence to: KE Xiao; E-mail: xiaokehospital@126.com

Abstract: [ Objective] To investigate the protective effect of Astragaloside IV (AS—1V ) on D-galactose (D-gal)
—induced cardiomyocytes senescence and its potential mechanisms.[ Methods] Using H9C2 cardiomyocytes as a model, D—
gal was used to induce cardiomyocyte senescence. Cell viability was assessed using the CCK-8 assay, senescenceextent

was evaluated via B—galactosidase (SA-B—Gal) staining, reactive oxygen species (ROS) levels were measured to assess
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intracellular oxidative stress, apoptosis extent was determined using the TUNEL assay, and qRT-PCR and Western blot
analyses were conducted to examine the expression levels of senescence-related genes and proteins (p27.p53) and key
genes (STING, CXCLI0, and MX-1) and proteins (STING, ¢GAS, p—IRF3/IRF3) of the stimulator of interferon genes
(STING) pathway. [Results] The 50 g/L. D—gal significantly reduced myocardial cell viability, increased SA— B —Gal
positivity, apoptosis rate, and intracellular reactive oxygen species levels, and upregulated the expression of pl6, p21,
and STING, ¢GAS, p-IRF3/IRF3 pathway proteins (P< 0.05) ; After intervention with 200 pwmol/L of AS-1IV , cell
viability was significantly enhanced, the SA—~—Gal—positive rate decreased, intracellular reactive oxygen species levels
decreased, oxidative stress damage was alleviated, myocardial cell apoptosis was inhibited, and the mRNA and protein
levels of aging-related p21 and p53 were downregulated (P<<0.05). Further detection of STING pathway—related
molecules showed that 200 wmol/L of AS-IV inhibited D—galactose—induced STING mRNA and protein expression and
reduced p—IRF3/IRF3 protein expression levels, as demonstrated by qRT-PCR and Western blot results. However, the
SA- B —Gal positivity rate, intracellular reactive oxygen species (ROS) levels, DNA damage results, and Western blot
findings suggested that the STING agonist (STING agonist—7) could reverse the ameliorative effects of AS—1IV on D-
galactose—induced cardiomyocytes senescence. [Conclusion] AS— IV may mitigate D-gal-induced cardiomyocytes

senescence by inhibiting STING pathway activation, providinga new strategy for the prevention and treatment of

cardiovascular senescence—related diseases.
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Table 1 Primer sequences

Gene name

Forward primer(5’ - 3")

Reverse primer(5’ —3')

p21 GAGAACTGGGGAGGGCTTTC
p53 CTGGACGACAGGCAGACTTT
STING AGAATCCGAAGAGGGAAAC
CXCLI10 TGCAAGTCTATCCTGTCCGC
MX-1 AGAGGCCCTGAAAATGGCTC
GAPDH AGGTCGGTGTGAACGGATTTG

TCCTGAGCCTGTTTCGTGTC
GACAGGCACAAACACGAACC
CAGTAGGGAGGGACGAGGT
TCTTTGGCTCACCGCTTTCA
ACCACATCCACGACCTTGTC
GGGGTCGTTGATGGCAACA
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A: Using the CCKS8 assay to determine the effect of different concentrations of D—gal on the viability of HOC2 cells after 24 hours of treatment

(F=155.1,P < 0.000 1) ; B: CCK8 assay to determine the effect of different concentrations of AS—IV on the viability of H9C2 cells treated with D—gal

(F=204.9, P<0.000 1) ; C: Further screening of the effective concentration of AS— IV using the CCK8 assay (F=69.55, P<0.000 1); D: B

—galactosidase staining of cells in each group (scale bar: 200 pm) (F=42.51,P <0.000 1) . N > 3,"P>0.05, * P< 0.05,** P< 0.01,***P< 0.001,

wHEEEP < 0.000 1.
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Fig.1 Effects of AS-1V on senescent HIC2 cells
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Fig. 2 Oxidative stress and apoptosis levels in each group of cells
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A: Expression levels of senescence— and STING pathway-related mRNAs (F’721=17.02,P <0.000 1; F,,=6.196, P < 0.05; F,,,=190.7, P <0.000
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STING

| =142.9,P <0.000 1) .B: Expression levels of proteins related to senescence and the STING pathway (FI)21=52.58 ,P

<0.000 1; F ;; =35.92,P<0.0001; F,=59.37,P < 0.000 1; F, =21.33,P<0.00 1). N = 3; " indicates comparison with

the NC group, “P < 0.05, P < 0.01, " P <0.001, **P < 0.000 1; * indicates comparison with the D—gal group, * P < 0.05, ** P < 0.01, *¥* P < 0.001.
3 AS-IVHI#I STING i 2%

Fig.3 AS-IV inhibits the STING pathway
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Fig. 5 SA-B-Gal, ROS, and DNA damage indicate that the STING agonist (STING agonist—7) partially counteracts the

ameliorative effects of astragaloside IV (AS—IV) on myocardial cell senescence
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