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Abstract: Objective To explore the mechanism of momordin Ic in treatment of rheumatoid arthritis based on network pharmacology
and cellular experimental validation. Methods To screen the action targets of momordin Ic and rheumatoid arthritis by using drug

target databases and disease target databases, to filter the differentially expressed targets of rheumatoid arthritis by utilizing the
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GSE55235 dataset. T obtained common targets are through Venn intersection, and construct the “drug-target-disease” network diagram
by using Cytoscape. Perform GO and KEGG analyses on the intersection targets, and import the intersection targets into the STRING
database to conduct the analysis of PPI networks. Core targets are screened through topological analysis using the CytoNCA plugin in
Cytoscape. Software such as AutoDock vina and PyMOL is used for docking verification of momordin Ic and core targets. The CCK-
8 method is used to detect the effect of momordin Ic on the proliferation of RA-FLS cells; flow cytometry is used to detect the effect
of momordin Ic on the apoptosis of RA-FLS cells. ELISA experiments are conducted to detect the effect of momordin Ic on
inflammatory factors. qRT-PCR experiments are performed to detect changes in mRNA expression of core targets, and Western blotting
experiments are conducted to detect the expression of proteins in the IL-17/NF-kB signaling pathway. Results Through network
pharmacology, 45 potential targets of momordin Ic for the treatment of rheumatoid arthritis were screened. KEGG pathway enrichment
analysis indicated that IL-17/NF-kB is the core signaling pathway. PPI network topology analysis identified 6 core targets, including
PTPRC, SYK, PPARG, EGFR, MMP9, and CCL5. Molecular docking showed that momordin Ic has significant binding affinity with
the 6 core targets. The results of the cell experiments indicated that after treatment with momordin Ic for 24 and 48 hours, the viability
of RA-FLS cells significantly decreased (P < 0.01, 0.001). Compared with the control group, the apoptosis rate of RA-FLS cells in the
20, 40, and 60 umol/L momordin Ic groups significantly increased (P < 0.001). Compared with the control group, the content of TNF-
o in the momordin Ic groups at various concentrations significantly decreased (P < 0.05, 0.01, 0.001), the content of IL-1§ and IL-17
in the momordin Ic 40 and 60 pmol/L groups significantly decreased (P < 0.05, 0.01, 0.001), the content of IL-6 in the momordin Ic
60 pmol/L group significantly decreased (P < 0.01). Compared with the control group, the expression of PPARG mRNA in the
momordin Ic groups at various concentrations significantly increased (P < 0.05), the expression of PTPRC, SYK, MMP9, and CCL5
mRNA in the momordin Ic 60 umol/L group significantly decreased (P < 0.05, 0.01), the expression of EGFR mRNA in the momordin
Ic 40 and 60 pmol/L groups significantly decreased (P < 0.05). Compared with the control group, the relative expression levels of Actl,
HSP90AALI, and TRAF6 proteins in the cells of the momordin Ic groups significantly decreased; the relative expression levels of 1L-
17A and p-p65/p65 proteins in the momordin Ic 40 and 60 pmol/L groups significantly decreased (P < 0.01, 0.001). Conclusion
Network pharmacology and cell experiments suggest that momordin Ic may exert therapeutic effects on rheumatoid arthritis by
regulating the IL-17/NF-kB signaling pathway.
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Fig. 6 Visualization of molecular docking between momordin Ic and core target
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Fig. 7 CCK-8 experiment to detect the toxicity of different concentrations of momordin Ic on HFLS, and the effect on RA-
FLS cell proliferation ( X+ s, n=3)
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