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Mechanism of puerarin in treatment of cerebral infarction based on network
pharmacology, molecular docking, and experimental validation

WU Yanfang, YUAN Riming, RUAN Xiaofeng, CHEN Jinzhong
Anting Hospital of Jiading District in Shanghai, Shanghai 201800, China

Abstract: Objective To explore the neuroprotective mechanism of puerarin in treatment of cerebral infarction based on network
pharmacology, molecular docking, and cellular experiments. Methods Targets of puerarin were predicted using databases such as
SEA and CTD, while targets related to cerebral infarction were collected from databases including GeneCards and Pharmgkb. The
overlapping targets between the drug and the disease were screened. A “drug-target-disease” network and a PPI network were
constructed, followed by GO functional enrichment analysis and KEGG pathway enrichment analysis. Molecular docking technology
was used to verify the binding activity of puerarin to core targets. /n vitro experiments were performed using the OGD/R model of SH-
SYSY cells, which were divided into control group, model group, and puerarin group. Cell viability was detected by MTT assay, and
ROS levels and cell apoptosis rate were measured by flow cytometry. RT-qPCR and Western blotting were used to detect the expression
changes of MAPK1, MAPK3, and, FOS mRNA level, as well as the expression of their phosphorylated proteins (p-MAPK1, p-MAPK3)
and total proteins. Results A total of 82 overlapping targets between puerarin and cerebral infarction were identified through network
pharmacology. PPI network analysis confirmed MAPK3, MAPKI, and FOS as core targets. GO and KEGG enrichment analyses
showed that these targets were mainly involved in apoptosis regulation, oxidative stress response, and the MAPK signaling pathway.
Molecular docking verified that puerarin had good binding activity with the three core targets. In vitro experiments showed that puerarin

significantly increased the viability o SH-SYS5Y cells (P <0.001), reduced ROS levels and cell apoptosis rate (P <0.01, 0.001). Puerarin
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downregulated the abnormally increased expression of FOS mRNA, p-MAPK1, p-MAPK3, and FOS protein (P < 0.05). Conclusion
Puerarin may exert neuroprotective effects of antioxidation and anti-apoptosis by regulating the MAPK3, MAPKI1, and FOS targets

and modulating the MAPK signaling pathway.

Key words: puerarin; cerebral infarction; network pharmacology; molecular docking; neuroprotection; MAPK3; FOS
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Table 2 Core targets of puerarin in treatment of cerebral infarction

LI Ot R G 7k GV 3 B e WHOTE R
MAPK3 10 0.377 21.484 0.750 7.310 4.20
MAPK1 9 0.349 13.783 0.714 6.276 4.00

FOS 8 0.291 14.652 0.652 5.043 3.25
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P <0.001 vs control group; *#P < 0.001 vs model group.
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Fig. 7 Effect of puerarin on the viability of SH-SYSY cells
( x*s,n=3 )
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P <0.001 vs control group; P < 0.01 vs model group.
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Fig. 8 Flow cytometry analysis of the effect of puerarin on the ROS level in SH-SYSY cells ( xts,n=3)
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Fig. 9 Flow cytometry analysis of the effect of puerarin on apoptosis of SH-SYS5Y cells ( xts,n=3)
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Table 4 Effects of puerarin on the expression of MAPK3, MAPKI1, and FOS mRNA in SH-SYSY cells ( xts,n=3 )
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Fig. 10 Effect of puerarin on the expression of MAPK1, MAPK3, and FOS proteins in SH-SYSY cells ( X+ s, n=3)
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