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Action mechanism of Lysimachiae Herba in the treatment of gout
based on network pharmacology and molecular docking

WANG Bai-ling " ,LUO Lun'?,GE Zhen-kai' ,QIU Jing-ran',
WANG Yuan',HUANG Wan-jun' ,HAO Xin-cai' >, ZHAO Yong-heng'***

' School of Pharmaceutical Sciences , Hubei University of Medicine;” Hubei Key Laboratory of Wudang Local Chinese Medicine Research;
* Hubei Provincial Technology and Research Center for Comprehensive Development of Medicinal Herbs ,Shiyan 442000 , China

Abstract: To explore the action mechanisms of Lysimachiae Herba for the treatment of gout disease,network pharmacology
and molecular docking method were applied. Ingredients of Lysimachiae Herba and drug targets were detected and fished
based on TCMSP, TCMID, ETCM, Sym-Map, BATMAN-TCM database, and the literature data from PubMed, CNKI, and
WANFANGD database. The targets related to gout were searched based on GeneCards, TTD,OMIM, and DisGeNET database.
The ingredients-gout-target targets were collected by matching ingredients -targets and disease-targets. The ingredients-targets
network and protein interaction network ( PPI) was drawn through the STRING database and Cytoscape software. The molecu-
lar docking was carried out to verify the results of network analysis. Gene ontology (GO) functional enrichment analysis and
Kyoto Encyclopedia of Genes and Genomes ( KEGG) pathway enrichment analysis were performed by utilizing the CludterPro-
filer Software package of RStudio software. 15 active ingredients, including quercetin, kaempferol, isorhamnetin, etc. , and 99
important targets ,including IL6, AKT1, MAPKS ,IL1B, JUN, MAPK1, VEGFA, CXCL8, PTGS2, EGF,MMP9, RELA, CCL2,
etc. were fished out. Docking results showed that the predicted active ingredients had a good binding activity with the key tar-
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gets. GO enrichment items were obtained, including the 1 999 biological process, 137 molecular functions, and 55 cellular

components. And 133 KEGG pathways were obtained , including the TNF signaling pathway,IL-17 signaling pathway , etc. The

study revealed that Lysimachiae Herba may play therapeutic effect of gout disease through regulating multiple ingredients,

multiple pathways,and multiple targets, which provide a basis for the further study of Lysimachiae Herba.

Key words : network pharmacology ; molecular docking ; Lysimachiae Herba ; gout ; action mechanism
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Table 1  Potential active components in the treatment of gout in Lysimachiae Herba
Sy FRRIR 3T HFR Vi is TR A= R JH Kk KR
Mol 1D Molecule name Molecular weight OB(% ) DL Source

MOL001689 L4 Z Acacetin 284.28 34.97 0.24 TCMSP , Sym-Map
MOL002341 R Jz 2% Hesperetin 302.30 70.31 0.27 TCMSP ,Sym-Map
MOL000354 S EZEE Isorhamnetin 316.28 49.6 0.31 TCMSP  Sym-Map
MOL000359 5§51 Sitosterol 414.79 36.91 0.75 TCMSP ,Sym-Map ., TCMID
MOL000422 LI Z5 1 Kaempferol 286.25 41.88 0.24 TCMSP Sym-Map
MOL000073 ( +)-#FJLZZE Ent-epicatechin 290.29 48.96 0.24 TCMSP ,Sym-Map
MOLO00098 ¥t fz Z Quercetin 302.25 46.43 0.28 TCMSP ,Sym-Map ., TCMID
MOL004328 HhJz % Naringenin 272.27 59.29 0.21 to]
MOL000006 AKBREEZE Luteolin 286.25 36. 16 0.25 (6.7]
MOLO009009  ( + )-fZ B JEREE ( + ) -Medioresinol 388.45 87.19 0.62 te]
MOL003044 4% H(#) FE Chryseriol 300.28 35.85 0.27 (6]
MO1.002322 SR Tsovitexin 432.41 31.29 0.72 te]
MOL001792 HEZ Liquiritigenin 256.27 32.76 0.18 6]
MOL005190 S Eriodictyol 288.27 71.79 0.24 (7]
MOL004083  REHI¥E R Quercetin 4'-methyl ether 316.28 32.86 0.31 (7]
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Fig. 2 The diagram of active components-targets
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Fig. 3  The PPI network of potential targets related gout of Lysimachiae Herba
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Table 2 Molecular docking results of active components and core targets

L ZEAHE Affinity (kcal/mol )
Compound 1L6 AKTI MAPK8  JUN IL1IB MAPKI VEGFA CXCL8 PTGS2 RELA  MMP9 EGF CCIL2
PaS/4d
_‘%DXJ\% 6.5 7.7 -8.0 5.9 7.1 8.6 6.0 7.3 9.4 7.7 7.0 5.7 6.1
Acacetin
] s
Eﬁi%? -7.0 7.6 -7.8 5.9 6.8 8.4 5.9 7.1 9.3 7.4 6.7 5.5 5.6
Isorhamnetin
iz 6.8 7.8 7.3 5.8 6.8 8.7 6.0 7.1 9.1 7.7 6.6 5.4 5.8
Kaempferol
W-UB'Z% -7.0 7.7 7.6 5.9 6.8 -8.7 5.8 1.4 9.9 7.6 6.9 5.8 5.8
Quercetin
MEZ/% 6.5 7.0 -7.0 5.8 6.8 7.6 5.7 6.6 8.6 6.8 6.9 5.8 5.6
Naringenin
*EE? -7.0 7.9 7.8 6.0 1.5 -8.8 5.8 7.6 9.7 7.7 7.3 6.0 6.2
Luteolin
S
%ia(ﬁ)% 6.9 7.8 7.9 6.0 7.2 -8.6 5.8 7.2 9.1 7.8 6.8 5.8 6.0
Chryseriol
. Hﬁ% . 6.7 8.2 7.6 6.5 7.0 9.0 6.0 7.4 9.0 7.4 8.2 5.2 5.6
Liquiritigenin
e
iﬁ%\ 6.9 8.1 7.6 6.0 7.6 9.0 5.8 7.4 9.6 7.6 7.0 5.7 6.2
Eriodictyol
e 7.5 7.6 5.9 7.1 8.7 5.9 7.6 9.8 7.5 6.9 5.6 5.9

.5
Quercetin 4'-methyl ether
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Fig.4 Molecular docking heat-map
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Fig. 5 Molecular docking models of active components acting on core targets of Lysimachiae Herba
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Fig. 6 The bar and pie diagram of GO enrichment of Lysimachiae Herba( P <0.05)
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Fig. 7 Enriched bubble diagram of KEGG signaling pathway of potential targets of Lysimachiae Herba( P <0.01)
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