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Abstract

Objective: Myocardial infarction (MI) can lead to cardiac ischemia and irreversible death of
cardiomyocytes, with poor surgical prognosis and a very high incidence of post-infarction heart failure and
arrhythmia, which seriously jeopardizes the quality of patient survival. Therefore, there is an urgent need to
explore a therapeutic modality that can increase the survival cycle and improve the quality of patients'
survival. Prunetin (Pru), which can be extracted from natural plants such as henbane, saffron, and rose, has
anti-inflammatory, anti-oxidative stress, and protective and therapeutic effects against cardiovascular
diseases. However, whether it has ameliorative effects on myocardial infarction is unclear. The aim of this
study was to investigate the therapeutic effects of Prunetin in myocardial infarction and to elucidate its
mechanism of action through various research methods, such as in vivo and ex vivo experiments, network
pharmacology, and molecular docking analysis.

Methods: (1) In vivo experiments: the surgical modeling of left anterior descending coronary artery
ligation (LAD) was used to induce the formation of MI disease model in C57BL/6 mice, and the animal
experiments were divided into the following five groups: sham (sham) group, MI group, Prunetin Low-dose
group (MI+L-Prunetin group), Prunetin high-dose group (MI+H-Prunetin group), and enalaprilat Positive
drug group (MI+Enalaprilat group), 10 animals in each group. The drug administration started on the next
day after modeling, Prunetin was administered intraperitoneally at a dose of 5 mg/kg/d for 21 days in the
MI+L-Prunetin group, Prunetin was administered intraperitoneally at a dose of 10 mg/kg/d for 21 days in the
MI+H-Prunetin group, and Enalaprilat was administered by gastric gavage at a dose of 2 mg/kg/d for 21 days
in the MI+Enalaprilat group, sham group and MI group were injected intraperitoneally with the same volume
of saline as the treatment group for 21 days. The effects of Prunetin on the cardiac function of mice were
observed by monitoring the body weight of mice in each group, and by ultrasonography, myocardial injury
marker assay, H&E staining and Masson staining. The effects of Prunetin on post-infarction angiogenic
capacity of myocardial infarction mice were observed by immunohistochemistry, immunofluorescence assay,
WGA/IB4 staining, and vascular endothelial growth factor (VEGF) assay.

(2) To simulate the state of endothelial cell injury after myocardial infarction, human umbilical vein
endothelial cells (HUVEC) need to be cultured hypoxia in triple gas incubator to establish an in vitro disease
model. The cell experiments were divided into the following five groups: normoxia group (Normoxia, Nor
group), oxygen and glucose deprivation model group (OGD group), oxygen and glucose deprivation model
+ low-dose Prunetin treatment group (OGD+L-Prunetin group), oxygen and glucose deprivation model +
medium-dose Prunetin treatment group (OGD+M- Prunetin group), oxygen and glucose deprivation model

+ medium-dose Prunetin treatment group (OGD+M- Prunetin group), and oxygen and glucose deprivation



model + medium-dose Prunetin treatment group (OGD+M- Prunetin group). Prunetin group), oxygen glucose
deprivation model + high-dose Prunetin treatment group (OGD+H-Prunetin group).Nor group was cultured
normoxically for 24 hours; OGD group was cultured routinely for 24 hours followed by anoxic culture for 8
hours; and OGD+L-Prunetin group was subjected to anoxic culture of the endothelial cells for 8 hours after
normoxic treatment with 5 pM Prunetin for 24 hours, and hypoxic culture was performed when the 5 uM
Prunetin continuous intervention; OGD+M-Prunetin group 10 pM Prunetin normoxic treatment 24 hours
later, the endothelial cells were subjected to hypoxic culture for 8 hours, and hypoxic culture was 10 uM
Prunetin continuous intervention; OGD-+H-Prunetin group 15 uM Prunetin normoxic treatment 24 hours later,
the endothelial cells were subjected to hypoxic culture for 8 hours, and hypoxic culture was 15 pM Prunetin
continuous intervention. M Prunetin continuous intervention. CCK8 assay, EDU assay, scratch assay and
Transwell assay, tube-like formation assay were used to detect the effects of Prunetin on the proliferation,
migration, and tube-forming ability of endothelial cells in each group, and immunoprotein blotting assay was
used to detect the effects of Prunetin on the expression of proliferating cell nuclear antigen (PCNA), matrix
metalloproteinase 9 (MMP-9), and VEGFA proteins in endothelial cells in each group. expression.

(3) Mechanism study of Prunetin to improve myocardial infarction: based on network pharmacology,
the targets of Prunetin and myocardial infarction were collected from multiple databases for integration, the
key targets of drug and myocardial infarction were defined by protein interactions analysis, the signaling
pathways that may be involved in myocardial infarction were predicted with the help of KEGG enrichment
analysis, and molecular docking analysis was performed to analyze the docking affinities of Prunetin and key
targets of the relevant pathways and Molecular docking was used to analyze the docking affinity of
sakuranetin with the key targets of the relevant pathways, and the expression levels of the relevant pathway
proteins in the in vitro model were detected by Western Blot.

Results: (1) The results of in vivo experiments showed that Prunetin improved cardiac function and
promoted angiogenesis in mice after myocardial infarction. After myocardial infarction, mice showed
decreased body weight growth rate and cardiac hypertrophy; left ventricular ejection fraction (LVEF) and
left ventricular short-axis shortening (LVFS) were significantly reduced; serum levels of the myocardial
injury enzymes, CK-MB and cTn-l, increased; and tissue inflammatory cell infiltration increased, with
obvious fibrosis. After Prunetin treatment, the status of mice was improved; LVEF and LVFS increased;
serum CK-MB and cTn-I levels decreased significantly; inflammatory cells were reduced, myofibrillar
disorders were reduced, and myocardial fibrosis was reduced in area; expression of the vascular endothelial
marker CD31 increased after myocardial infarction; the ratio of the vascular marker 1B4/cardiac myocyte
membrane marker WGA increased; and the serum level of VEGF levels increased.

(2) The results of in vitro experiments showed that the intervention of Prunetin enhanced the

proliferation, migration, and angiogenesis of injured endothelial cells. The activity of endothelial cells was
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detected by CCK-8 assay at 4 hours of hypoxia, 8 hours of hypoxia and 12 hours of hypoxia. Compared with
the control group, the cell activity of 8 hours of hypoxia reached the standard of injury model, so 8 hours of
hypoxia was selected as the final hypoxia time.CCK-8 showed that the endothelial cells showed a decreasing
trend of cell survival when the concentration of Prunetin drug reached 20 pM, and there were no toxic side
effects at the concentration of 20 pM, so 5 uM was selected as the low, 10 uM as the middle, and 15 uM as
the high concentration as the subsequent cell experimental intervention concentration. Compared with the
OGD group, the OGD+M-Prunetin group and the OGD+H-Prunetin group significantly improved the activity
of endothelial cells after oxygen glucose deprivation, increased the proportion of positive cell number of
EdU, and improved the proliferation ability of endothelial cells. In addition, the results of scratch assay and
Transwell showed that Prunetin enhanced the ability of endothelial cells to migrate horizontally and vertically,
the results of tube formation assay showed that Prunetin promoted the formation of tubules in endothelial
cells after oxygen deprivation, and Western Blot demonstrated that Prunetin significantly up-regulated the
protein expression of PCNA, MMP-9, and VEGFA in endothelial cells.

(3) Prunetin improves cardiac function in mice after myocardial infarction by activating the expression
of EGFR/PI3K/AKT signaling pathway. Network pharmacology analysis revealed 68 common targets
between Prunetin and myocardial infarction. Molecular docking analysis showed that Prunetin was highly
affinity to the target protein epidermal growth factor (EGFR). Enrichment analysis suggested that Prunetin
may ameliorate myocardial infarction by modulating the EGFR/PI3K/AKT signaling pathway. Subsequently,
the expression levels of EGFR, PI3K, AKT, p-PI3K, and p-AKT proteins were examined by Western Blot in
an in vitro model, and the results showed that the Prunetin-treated group could promote a significant up-
regulation of EGFR, p-PI3K, and p-AKT proteins, whereas the levels of PI3K and AKT proteins were not
significantly altered, as compared with the endothelial cells after oxygen sugar deprivation.

Conclusion : After myocardial infarction, the decline of endothelial cell activity, proliferation and
migration ability, which in turn affects angiogenesis; Prunetin stimulates EGFR, activates the EGFR
signaling axis, triggers the up-regulation of the phosphorylation level of the PI3K/AKT signaling pathway,
promotes the DNA synthesis and transcription, and stimulates the endothelial cell proliferation, migration,
and tubuloids formation, thus promoting the role of angiogenesis and attenuating the damage of myocardial
infarction, and improving the cardiac function.

Key words: Prunetin; Myocardial Infacrat; Endothelial Cells; Network Pharmcology

Study Type: A (Basic Research)
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