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Notoginsenoside R; improves myocardial remodeling after myocardial ischemia-
reperfusion in mice by activating SLC7A11/GPX4 pathway and inhibiting ferroptosis

CHANG Meng! % 3 4, CHEN Yiyi*, FAN Yahong> 33, LIAO Jiajia®> 3, LIU Haiduo" %> 3, XU Tao*, SHEN
Xiangchun? 3, LIU Xingde! #

1. Second Clinical Medical College, Guizhou University of Traditional Chinese Medicine, Guiyang 550025, China

2. Key Laboratory of Efficient Utilization of Natural Medicinal Resources, Guizhou Medical University, Guiyang 550025, China

IHSEHEA: 2025-10-19
ESWB: HRXAARRZEREHETE (82574623): HEXHARIFAEEHITHE (82260987): SiMA @mEREBBMAATE (BEETEA
A-GCC[2023]048); BMEBAET “ERETARHIBOGERHEN” HH (B3%d:[20251017 5); SMA TR AERWHES % BHTH
(2024YJISKYII355); Bt BEL AR LA GIHTTHRITE (YCXKYB2025018)
TEEEN: % M WEUtsAE, BRI ER A A P R0 MY . E-mail: changmeng@gzy.edu.cn
HBIEMEE: XDE, B, WA, B8 Dy R A AR RO AP . E-mail: 952419913@qq.com
W, Bo%, AW, BT A0 223 51 . E-mail: shenxiangchun@]126.com



- 176+ PED 202618 B57% B 1 Chinese Traditional and Herbal Drugs 2026 January Vol. 57 No. 1

3. Guizhou Provincial Engineering Research Center for Efficient Utilization of Characteristic Natural Medicines, Guizhou Medical
University, Guiyang 550025, China

4. The Second Affiliated Hospital of Guizhou University of Traditional Chinese Medicine, Guiyang 550003, China

5. The Affiliated Hospital of Guizhou Medical University, Guiyang 550001, China

Abstract: Objective To investigate the effect and mechanism of notoginsenoside R1 (NGR1) on cardiac remodeling after myocardial
ischemia-reperfusion injury (MIRI) in mice. Methods A model of cardiac remodeling after myocardial ischemia-reperfusion injury
(MIRI) was established by ligating the anterior descending branch of the coronary artery in mice. After three weeks of intervention
with NGR1, the cardiac index and heart weight/tibia length of mice were measured. The left ventricular end-diastolic volume (LVEDV),
left ventricular end-systolic volume (LVESV), left ventricular ejection fraction (LVEF) and left ventricular fractional shortening (LVFS)
were measured using a small animal ultrasound instrument. The cross-sectional area of myocardial cells was calculated by wheat germ
agglutinin (WGA) fluorescence staining. The collagen volume fraction (CVF) of heart was calculated by Masson staining. The protein
expressions of collagen I, collagen 11, atrial natriuretic peptide (ANP), brain natriuretic peptide (BNP), transferrin receptor 1 (TFR1),
acyl-CoA synthetase long-chain family member 4 (ACSL4), solute carrier family 7 member 11 (SLC7A11) and glutathione peroxidase
4 (GPX4) in myocardial tissue were detected by Western blotting. The possible mechanism of NGR1 inhibiting cardiac remodeling
after MIRI was preliminarily explored through network pharmacology. The contents of iron ions (Fe?") and lipid peroxide (LPO) in
myocardial tissue were detected using kits. The damage of myocardial mitochondria was observed by transmission electron microscopy.
Results Compared with sham group, cardiac index, heart weight/tibia length, LVEDV, LVESV and CVF of mice in model group were
significantly increased (P < 0.05, 0.01), protein expressions of collagen I, collagen III, ANP, BNP, TFR1 and ACSL4 in myocardial
tissue were significantly increased (P < 0.01), contents of Fe** and LPO were significantly increased (P < 0.05, 0.01), mitochondrial
membrane density was increased and cristae was decreased, SLC7A11 and GPX4 protein expressions were significantly decreased
(P < 0.01). Compared with model group, cardiac index, heart weight/tibia length, LVEDV, LVESV and CVF of mice in NGR1
administration groups were significantly decreased (P < 0.05, 0.01), protein expressions of collagen I, collagen 111, ANP, BNP, TFR1
and ACSL4 were significantly decreased (P < 0.05, 0.01), contents of Fe?" and LPO were significantly decreased (P < 0.05, 0.01),
mitochondrial damage was improved, SLC7A11 and GPX4 protein expressions were significantly increased (P < 0.05, 0.01).
Conclusion NGRI1 could significantly improve cardiac remodeling in mice after MIRI, and its mechanism may be related to the
activation of SLC7A11/GPX4 pathway to inhibit ferroptosis of cardiomyocytes.

Key words: notoginsenoside Ri; SLC7A11/GPX4 pathway; ferroptosis; myocardial ischemia-reperfusion injury; cardiac remodeling
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"P<0.05 "P<0.01; SEBALLK: P<0.05 #P<0.01, FEF.

A-cardiac index and heart weight/tibia length; B-LVEDV and LVESV; C-heart and tibia representative images; D, E-myocardial cell cross-sectional area
detected by WGA staining (x 630); P <0.05 *"P<0.01 vs sham group; P <0.05 *P<0.01 vs model group, same as below figures.

1 NGR1 xt/\i& MIRI GO BEBEAFIOALZBRAE KRN (X £5,n=5)
Fig.1 Effect of NGR1 on cardiac hypertrophy and cardiomyocyte hypertrophy in mice after MIRI (X +s,n=5)
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A, B-area of myocardial fibrosis detected by Masson staining (x 630); C, D-protein expressions of collagen I and collagen III in myocardial tissue detected

by Western blotting.
&2 NGRI1 /iR MIRI fJDBVEFHERIS N (X +s,n=5)
Fig.2 Effect of NGR1 on myocardial fibrosis in mice after MIRI (X £ s, n =5)
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A-cardiac ultrasound image of mice; B, C-LVEF and LVFS; D, E-protein expressions of ANP and BNP in myocardial tissue detected by Western blotting.
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Fig.3 Effect of NGR1 on cardiac function in MIRI mice (X +s,n=5)
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