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Abstract

Objective: To explore the mechanism of action of Polygonum cuspidatum in the treatment of diabetes
mellitus with the help of network pharmacology and molecular docking methods, and to provide a
basis for expanding the scope of drug use of Polygonum cuspidatum. Methods: We obtained the
active ingredients of Polygonum cuspidatum through literature research and screening of Swiss
database and analyzed the related protein targets, analyzed the diabetes gene targets with the
help of OMIM, GeneCards, DRUG BANK, DisGeNet and other databases, and took the intersection;
constructed PPI network relationships with the help of STRING database and Cytoscape software
and obtained the key targets of Polygonum cuspidatum for diabetes intervention were obtained by
using STRING database and Cytoscape software; bioenrichment analysis was performed by using
metascape database; core compound-protein molecular docking was performed by using autodock
software. Results: 49 core compounds were obtained, involving 45 protein targets, including ALB,
EGFR, SRC and CASP3, which are related to diabetes. Among the 60 groups of molecular docking
results, 45 docking results with Affinity < -3 kcal-mol-! suggested that most of the compounds had
large binding energy to proteins; the results of KEGG enrichment analysis showed that the key
pathways were Lipid and atherosclerosis, Pathways in cancer, IL-17 signaling pathway, etc.
Conclusion: Polygonum cuspidatum intervenes in diabetes mellitus relying on multi-pathway and
multi-target coordination, and its main active ingredients are quercetin, rhodopsin, lignan, oleanolic
acid, etc., which act with Lipid and atherosclerosis, Pathways in cance, IL-17 signaling pathway
through ALB, EGFR, SRC, CASP3 and other proteins signaling pathway and other pathways to play a
role in the treatment of diabetes.
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Figure 1. Drug-disease target VENN diagram
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Figure 2. Polygonum cephalicum-diabetes target PPI network
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Figure 3. Enrichment analysis of potential targets of major components of Polygonum cephalicum (Note: A: GO-BP analysis;

B: GO-CC analysis; C: GO-MF analysis; D: KEGG analysis)
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Table 1. Characterization parameters of the network nodes of the main active ingredients of Polygonum cephalicum

F 1. KEBEEEERD MG SHHESH

&Y Degree Betweenness Centrality Closeness Centrality
it J % (Quercetin) 39 0.15055658 0.4225
75 KR (Palmitate) 33 0.21272711 0.43112245
T H%(Flazin) 25 0.06029352 0.39671362
21 5 K (Salidroside) 23 0.08697401 0.36266094
3-F A S} B 35 (3-O-Methylquercetin) 23 0.0423299 0.38940092
FH M FR AR B R 2,15 (Ethyl brevifolincarboxylate) 21 0.04826872 0.38761468
KB E 2 (Luteolin) 20 0.03989139 0.36899563
FrI AR (Oleanic acid) 20 0.06245947 0.38063063
JL#E % (catechin) 15 0.02942223 0.34489796
W& TR LI (Ethyl gallate) 15 0.01733204 0.37061404

Table 2. Characterization parameters of the nodes of the target network of the main active ingredients of Polygonum cepha-
licum

2. KUTERFRMM TR MET RFHES S

name Degree Betweenness name
MAPK10 26 0.05465465 0.3912037
CA2 25 0.16553936 0.45187166
MAPK14 23 0.06085452 0.40238095
MAPKI1 23 0.06476933 0.39858491
MAPKS 21 0.03149689 0.37723214
GSTP1 17 0.04476366 0.40238095
EGFR 17 0.04472257 0.36580087
ESR1 16 0.02321246 0.35654008
BCHE 16 0.04419829 0.40238095
AR 15 0.02812022 0.38940092
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Figure 4. Component-target-pathway diagram of Polygonum cephalicum intervention for diabetici-
zation
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Figure 5. Molecular docking results
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Figure 6. Molecular docking pattern of some core compounds of Polygonum cephalicum
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