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Abstract: Objective To reveal the potential targets and mechanism of action of fucosterol in treatment of Alzheimer’s disease by
using network pharmacology, molecular docking, and molecular dynamics simulation, and in vitro experiments. Methods To screen
Alzheimer’s disease-related targets and predicted drug targets through the network database, the intersecting targets obtained will be
used to construct PPI network, and conduct GO and KEGG pathway enrichment analyses. To conduct molecular docking and kinetic
simulation, and the expression of the target protein was verified by Western blotting. Results Thirty-six intersecting targets were
screened from the database, and 11 core targets were obtained through PPI network analysis. GO enrichment revealed that the targets
were involved in fatty acid metabolism and DNA regulation, and KEGG analysis suggested that fucosterol mainly functioned through
PPAR and cAMP signalling pathways. The molecular docking showed that fucosterol binds stably to ESR1 and CYP19A1, the RMSD
of both of them in molecular dynamics simulation was less than 0.5 nm. Hydrogen bonding existed in both of them to achieve the
sustained interactions during the simulation process. Western blotting results showed that fucosterol down-regulated ESR1, CYP19A1,
and PPAR protein expression. Conclusion Fagosterol may act on ESR1, CYP19A1 and other targets to exert anti-Alzheimer’s disease
effects by activating the PPAR signalling pathway.
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Fig. 6 Effects of fucosterol on the protein expressions of ESR1, CYP19A1, PPAR v, and p-CREB ( xts,n=3)
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