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Mechanism of Yixin Futing Yin (B -SM Z4%) in Treating Heart Failure by
Regulating Cardiac Mitophagy through the BNIP3/NIX Pathway
ZHANG Xueli', LEI Yuanlin’, YAO Jia>, XIONG Ziyan®
(1.Fifth Clinical Medical College of Shaanxi University of Chinese Medicine, Xi’an Shaanxi 710000, China;
2.Xi‘an Hospital of Traditional Chinese Medicine, Xi‘an Shaanxi 710000, China)

[Abstract]  Objective: To investigate the mechanism of Yixin Futing Yin in treating heart failure by
regulating mitophagy in mouse cardiomyocytes (HL-1) through the BNIP3/NIX signaling pathway. Methods:
Totally 30 SD rat were randomly divided into normal group, Yixin Futing Yin low—dose group (26.25 mg/kg),
Yixin Futing Yin medium-dose group (52.50 mg/kg), Yixin Futing Yin high—dose group (105.00 mg/kg) and
trimetazidine group (10 mg/kg), 6 mice in each group. The drug was administered by gavage for 14 consecutive
days, and blood was collected from the abdominal aorta for the preparation of drug—containing serum of Yixin
Futing Yin. The HL-1 cells were subdivided into normal group, model group, Yixin Futing Yin low—dose
group, Yixin Futing Yin medium—dose group, Yixin Futing Yin high—dose group and trimetazidine group, and
the cells were cultured by adding the drug—containing serum. The activity of the cells in each group was

detected by CCK-8. The ROS level of the cells in each group was detected by flow cytometry, and Western
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blottingand was used to detect the protein expressions level of Beclin—1, Atg7, p-P62/P62, LC3, BNIP3 and

NIX. Results: Compared with the normal group, the model group showed decreased cell viability (P<0.01),
increased ROS levels (P<0.01), and elevated protein expression of Beclin-1, Atg7, p—P62/P62, LC3, BNIP3, and

NIX (P<0.01), indicating that the cells were under oxidative stress and initiated an adaptive response mainly

characterized by autophagy activation. Compared with the model group, the Yixin Futing Yin low—dose group,

Yixin Futing Yin medium—dose group, Yixin Futing Yin high —dose group and trimetazidine group showed

increased cell viability (P<0.05), decreased ROS levels (P<0.01), and reduced protein expression of Beclin—1,
Atg7, p-P62/P62, LC3, BNIP3, and NIX (P<0.05 or P<0.01). The therapeutic effect of Yixin Futing Yin

exhibited a dose—dependent relationship, and the high—dose Yixin Futing Yin was non—inferior to trimetazidine.

Conclusion: Yixin Futing Yin may treat heart failure by regulating cellular mitophagy through inhibition of

BNIP3/NIX protein expression.
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