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Exploring neural regeneration effect, structure-activity relationship, and
mechanism of phenylethanoid glycosides based on cell experiments, network
pharmacology, and molecular docking
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Abstract: Objective To investigate the effects of phenylethanoid glycosides (PHGs) on the proliferation of neural stem cells (NSCs),
reveal the structure-activity relationship of PHGs in neural regeneration, and explore the mechanism of PHGs promoting neural
regeneration using network pharmacology methods and molecular docking. Methods The effect of PHGs on promoting NSCs
proliferation was compared using fetal mouse NSCs and CCK-8 assay. Network pharmacology was used to predict the key targets and
pathways of PHGs active ingredients in promoting neural regeneration. The active ingredients and their combined targets were selected
for molecular docking. Results The CCK-8 results showed that salidroside could not promote the proliferation of NSCs, while
angoroside C had a certain effect on the proliferation of NSCs. Calceolarioside B, acteoside, isoacteoside, echinacoside, and tubuloside
A had better promoting effects on the proliferation of NSCs. Seven types of PHGs exert neural regeneration effects by acting on targets
such as AKR1B1, APP, CA2, as well as pathways such as Ras signaling pathway and MAPK signaling pathway. The active ingredients
had a good binding ability to the target proteins they interact with. Conclusion PHGs exert neural regeneration through multiple
targets and pathways, and their neural regeneration is structurally related. Phenylacryloyl is an important functional group for PHGs,
and the presence or absence of methoxy groups, the number and position of sugar groups, and the presence or absence of acetyl groups

all affect the promoting effect of PHGs.
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E 1 7% PHGs Xt NCSs #ERIZM (X x5, n=4)
Fig. 1 Effects of seven PHGs on proliferation of NCSs ( X x5, n=4)

#F1 6% PHGs FEMHMS RIEAES
Table 1 Six active ingredients and targets of PHGs

' RS 1 FAE

P1 TG C AKR1B1. APP. CA2. MET. MMP2

P2 KiER L1 B ADORA2A. AKR1B1. APP. CA2. GAA

P3 R ADORA2A. AKR1B1. APP. CA2. GAA. MMP2
P4 e BEEREE ADORA2A. AKR1B1. APP. CA2. GAA. MMP2
P5 /N 3hE ADORA2A. AKR1B1. APP. CA2. GAA. MMP2
P6 BT A ADORA2A. AKR1B1. APP. CA2. GAA. MMP2

2 PHGs BMMN R SHEBEERFRE
Fig.2 Venn diagram of PHGs active ingredient targets
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Fig. 4 Potential target PPI network diagram
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Fig. 5 GO enrichment analysis bar chart
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Fig. 6 KEGG enrichment analysis bubble chart
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Fig.7 Target pathway network diagram
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Fig. 8 Visualization results of protein molecular docking between active ingredients and active ingredients interacting together
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