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Abstract: Objective The role and mechanism of 3-N-butylphthalide (NBP) in alleviating myocardial ischemia-reperfusion injury
(MIRI) in rats were explored. Methods A comprehensive network pharmacology approach was used to predict the potential molecular
targets and pathways of NBP in reducing MIRI in rats. Then, a MIRI model in SD rats was established by ligating the left anterior
descending coronary artery. Rats were pretreated with NBP (80 mg-kg™!) for seven days. Cardiac function was quantified by
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echocardiography, myocardial infarction area was evaluated by TTC staining, and levels of creatine kinase-MB (CK-MB), troponin T
(cTnl), superoxide dismutase (SOD), malondialdehyde (MDA), and lactate dehydrogenase (LDH) in myocardial tissue were detected
by ELISA. Western blotting was used to analyze the protein expression differences of molecular targets in myocardial tissue. In
addition, H9C2 rat cardiomyocytes were cultured in vitro. The cells were divided into: control group, normal culture; model group,
subjected to oxygen-glucose deprivation/reoxygenation (OGD/R) treatment; NBP group, pretreated with NBP (100 umol-L™") for 4 h
before OGD/R; NBP + LY group, pretreated with PI3K-specific inhibitor LY294002 15 pmol-L™! for 1 h on the basis of the NBP group;
FTS (RAS inhibitor Salirasib) group, pretreated with FTS (39.36 umol-L ™) for 12 h before OGD/R; FTS + NBP group, pretreated with
100 umol-L™! NBP for 4 h on the basis of the FTS group. Immunofluorescence and Western blotting were used to further verify and
explore the action pathways of NBP. Results Network pharmacology results indicated that the possible signaling pathways involved
in the action of NBP might include: lipid and atherosclerosis, PI3K/Akt signaling pathway, T-cell receptor signaling pathway, FoxO
signaling pathway, apoptosis, MAPK signaling pathway, and Ras signaling pathway. /n vivo experiments showed that compared with
the control group, NBP pretreatment significantly reduced myocardial inflammatory response and oxidative stress induced by MIRI in
SD rats, reduced infarction rate, enhanced ejection function, and activated PI3K signaling pathway protein expression while inhibiting
apoptosis pathway protein expression, with significant differences (P < 0.05, 0.01, 0.001). In vitro experiments confirmed that NBP
pretreatment regulated apoptosis proteins through the RAS/PI3K signaling pathway and activated HSPA12A expression. LY294002
and Salirasib could partially cancel its effect, and this regulatory mode might be unidirectional. The results of in vivo and in vitro

experiments were mutually supportive. Conclusion NBP can effectively alleviate MIRI-induced apoptosis and exert cardioprotective

effects, and the mechanism may be related to the RAS/PI3K signaling pathway.
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