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Abstract: Objective To investigate the effect and mechanism of flax lignans against rotavirus based on network pharmacology,
molecular docking and in vitro cellular assays. Methods TCMSP, SwissTargetPrediction, PharmMapper databases were used to
collect the targets of flax lignans. GeneCards, OMIM, DisGeNET databases were used to obtain the targets of rotavirus. Venn diagram
was constructed to obtain intersection targets, and GO and KEGG enrichment analysis was performed using Metascape database.
Molecular docking validation was performed using Pymol, AutoDock software. The inhibition of rotavirus attachment, direct inhibition
of rotavirus and inhibition of rotavirus replication effects of flax lignans were studied using the rotavirus -infected MA104 cell model.
The effects of flax lignans on rotavirus-induced oxidative stress were investigated by measuring the content expression of MDA and
GSH oxidation indicators. RT-qgPCR and Western blotting were used to explore the effect of flax lignans on PI3K/Akt/FoxO1 signaling
pathway in rotavirus infection. Results  Atotal of 369 flax lignans targets, 445 rotavirus targets, and 38 crossover targets were obtained
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by network pharmacological analysis, and 144 enriched pathways were obtained by KEGG enrichment analysis. Molecular docking
showed that the target protein receptors could bind stably to the flax lignans. The results showed that flax lignans had anti- rotavirus
replication effect without anti- rotavirus adsorption and direct inhibition of rotavirus. Compared with the model group, the content of
MDA were decreased, and GSH were increased in the flax lignans 2.0 and 4.0 umol/L group (P < 0.05, 0.01). RT-gPCR and Western
blotting results showed that flax lignans could upregulate the expression of related genes and proteins in the PI13K/Akt/FoxO1 signaling
pathway, and decreased VP6 (P < 0.05, 0.01, 0.001). Conclusion Flax lignans can exert anti-rotavirus effects by inhibiting rotavirus
-induced oxidative stress through the PI3K/Akt/FoxO1 signaling pathway.
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Fig. 5 Schematic diagram of flax lignans—target protein molecular docking results
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Table 2 Pathological changes of MA104 cells infected by rotavirus in different dilutions
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