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Abstract:To investigate the potential pharmacodynamic material basis and mechanism of Phellodendri Chinensis Cortex
(PCC) in the treatment of gout by combining network pharmacology prediction, molecular docking validation and experimen-

tal validation. The active ingredients and action targets of PCC were obtained through TCMSP databases , gout-related disease
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targets were obtained from GeneCards,OMIM and TTD databases. The corresponding targets of the active ingredients of PCC
were intersected with the gout targets,and the protein-protein interaction ( PPT) network of the intersected genes was mapped
with the help of STRING platform and Cytoscape 3.9. 0 sofiware. The analysis of gene ontology ( GO) function and Kyoto
gene and gene targets (KEGG) pathway enrichment were performed by using String and MetaScape databases and visually
presented through the platform of bioinformatics. Furthermore, molecular docking technology was performed to validate the
binding pattern and affinity between the key ingredients and the crucial targets by using AutoDock Tools software. A total of
25 active ingredients and 70 potential key targets for the treatment of gout was screened in PCC. The enrichment of GO func-
tion and KEGG pathway showed that PCC might positively regulate cell migration, negatively regulate cell differentiation, in-
flammatory response, positively regulate cell adhesion, protein phosphorylation, DNA transcription and other biological proces-
ses. The most crucial biotargets of PCC against gout were protein kinase B1 ( AKT1) , tumor necrosis factor ( TNF) , peroxi-
some proliferative activated receptor gamma ( PPAR ), interleukin-6 ( IL-6 ), prostaglandin-endoperoxide synthase 2
(PTGS2) ,and KEGG enrichment analysis revealed that PCC possessed anti-gout activity by regulating PI3K-Akt signaling
pathway , MAPK signaling pathway. The molecular docking results showed that the binding energy between the key biotargets
and the five potential active components were much less than -5 kcal/mol. In vitro experiments showed that the core chemical
components exhibited potent inhibitory effect on the inflammatory response induced by sodium urate crystal. This study initial-
ly revealed PCC has a variety of potential anti-gout active components, and its mechanism may be achieved by modulating
multiple biotargets and multiple signal transduction pathways.

Key words: Phellodendri Chinensis Cortex ; gout; network pharmacology ; molecular docking; experimental validation ; anti-in-
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Fig. 1 Interactive target information of PCC and gout
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Table 1  Table of degree values for the active ingredients of PCC (degree =5)
iy e LB At
Active component Degree Closeness centrality Betweenness centrality
it fz 2 Quercetin 59 0.983 050 0.021 956
B-4% 15§ W5 B-Sitosterol 11 0.916 666 0.001 380
S Stigmasterol 10 0.909 091 0.002 040
SRAHHH,  Rutaecarpine 9 0.900 000 0.001 639
£%F+ZH A  Dehydrotanshinone 11 A 9 0.900 000 0.001 639
WEYEHE,  Fumarine 8 0. 888 889 0.001 285
L HMER  Tsocorypalmine 7 0. 875 000 0.000 503
HWHEE  Palmatine 6 0.857 143 0.000 430
(S) -Canadine 6 0.857 143 0.000 344
FHILET &R Worenine 5 0.833 333 0.000 380
/NEERH  Berberine 5 0.833 333 0.000 193
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Fig. 3 Characterization of protein interconnections between diseases and compounds
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Table 2 Core targets of PPI network

CHARE AR
L5 4B HEf TubERIEE AP
Closeness Betweenness
Target name Degree . .
centrality centrality
AKT1 54 0.819 277 0.080 493
TNF 53 0.809 524 0.062 474
IL-6 51 0.781 609 0.039 616
PTGS2 45 0.731 183 0.024 913
PPARG 45 0.731 183 0.040 031
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Fig.4 GO biological enrichment analysis of component-disease targets
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1o Pt i woR, i fe 2 T 5 AKTI 45 fd
1% His-207(A) . Tyr474(A) \Leu-213(A) ,Leu-
202(A) Leu210 (A) 3G PEAL 5 5 TNF 4t 2 A
GIn-283 (D) . Glu-343 (D) . Gly-284 (D) . Glu-259
(D) Ser-342 (D) 3 Ay il i) EUBE 45 &, 5 TNF 2K
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Table 3 Minimum binding energy of active ingredients of PCC to key targets

%54 fE Binding energy (kcal/mol )
L AR _

Target name PDB ID itz 2% B-A B o EKESISM A SR
Quercetin B-Sitosterol Stigmasterol ~ Dehydrotanshinone 1A Rutaecarpine

AKTI 3CQU -1.56 9.12 9.19 -1.53 -8.13

TNF 1TNF -7.23 9.12 9.67 -8.49 -8.04

IL-6 1ALU 6.15 -6.70 8.21 6.91 -7.40

PPARG 1FM9 -7.52 6.10 -8.48 -8.98 6.29

PTGS2 5F19 -6.88 6.85 9.28 9.19 8.75

6 HEBAEMMS SXRERRHS FXEREE
Fig. 6 Molecular docking between representative active ingredients and key targets
TE 3D G5 B EFOREER, B EFOR SEARN ) 2R IR 2, RO AU, B Rie M I A (B LC 23]y AKTL 8 H S SR
R BUCHH B-  BEXHESS AL D (B F 435104 TNF 5 S5 R RABIR0E B-4 H BEXT #4525 . Note: In the 3D structure picture, Purple

indicates ligands, yellow indicates amino acid residues docked to ligands,black represents hydrogen bonds,and numbers are marked as bond lengths,

A,B,C are the docking results of AKT1 protein with quercetin, rutaecarpine and B-sitosterol; D, E I are the docking results of TNF protein with

quercetin, rutaecarpine and B-sitosterol.
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