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Exploration of the molecular mechanism of Lishi-Kuijie decoction
in the treatment of ulcerative colitis based on network pharmacology
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Abstract: We used network pharmacology and molecular docking to investigate the molecular mechanism of
Lishi-Kuijie decoction (KJF) in the treatment of ulcerative colitis (UC). Chemical components and targets related
to the 13 herbs of Chinese Materia Medical in KJF were searched through the Traditional Chinese Medicine Systems
Pharmacology Database and Analysis Platform (TCMSP). The UC-related targets were identified through OMIM,
DisGeNet and GeneCards databases. Using Cytoscape 3.7.2 software a drug-compound-disease-target network was
established. The target interaction network and core target for KJF against UC was built and selected based on the
String database and topological parameters. Using the R package clusterprofile in Bioconductor, the intersection
genes and the disease-drug intersection targets were transformed to Entrez gene ID, followed by gene ontology
biological process enrichment analysis and KEGG pathway annotation analysis. The KJF compound-UC target
network contained 149 compounds, 108 corresponding targets and 12 core targets (including signal transducer and
activator of transcription 3, interleukin 6, tumor necrosis factor, c-x-c motif chemokine ligand 8, interleukin 2,
etc.). We identified 2 371 GO terms and 155 pathways (mainly involving IBD, PI3K-ATK, NF-kappa B, TNF, Toll-
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like receptor signaling pathway) as determined by enrichment analysis. Molecular docking, used with the key
molecular factors and the core targets, revealed stable binding for IL2, TNF-o, MAPK1 and RELA. These results
suggest the possible molecular mechanism of KJF in treatment of UC and lay the foundation for further charac-

terization of the components and their mechanisms.

Key words: network pharmacology; molecular docking; ulcerative colitis; mechanism; target
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Figure 1  Lishi-Kuijie decoction (KJF) drug-compound-disease-target network diagram. The yellow nodes represent intersection targets,

the blue nodes represent compounds, the green nodes represent drug
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Table 1  Drug-compound-disease-target network topology analy-
sis. "The proportion of any two nodes can form the shortest path

Network parameter Value
Number of nodes 272
Network density 0.043
Network diameter 4
Network heterogeneity 1.633
Average number of neighbors 11.765 2
Characteristic path length 2.49
Shortest paths 73712 (100%")

Network centralization 0.487
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Table 2 Network characteristics of key compound-target network nodes. OB: Oral bioavailability; DL: Drug-likeness; GC: Gancao; HL:
Huanglian; LZX: Lianzixin; DS: Dangshen; JG: Jiegeng; HQ: Huangqin; CP: Chenpi; BBD: Baibiandou

TCMSP-1D Compound Degree Source OB DL

MOL000098 Quercetin 76 GC/HL/LZX 46.43 46.43
MOL000006 Luteolin 40 DSNG/LZX 36.16 0.25
MOL000173 Wogonin 29 HQ 30.68 0.23
MOL000422 Kaempferol 24 GC 41.88 0.24
MOL005828 Nobiletin 19 CP 61.67 0.52
MOL000497 Licochalcone a 19 GC 40.79 0.29
MOL002714 Baicalein 19 HQ 33.52 0.21
MOL000392 Formononetin 18 GC 69.67 0.21
MOL004328 Naringenin 17 CP/GC 59.29 0.21
MOL003896 7-Methoxy-2-methyl isoflavone 17 DS/IGC 42.56 0.2

MOL001689 Acacetin 16 HQNG 34.97 0.24
MOL002773 Beta-carotene 15 BBD 37.18 0.58
MOL000354 Isorhamnetin 15 GC 49.6 0.31
MOL004966 3'-Hydroxy-4'-O-methylglabridin 15 GC 43.71 0.57
MOL000500 Vestitol 15 GC 74.66 0.21
MOL008400 Glycitein 14 DS 50.48 0.24
MOL000417 Calycosin 14 GC 47.75 0.24
MOL004828 Glepidotin a 14 GC 44.72 0.35
MOL004835 Glypallichalcone 14 GC 61.6 0.19
MOL004891 Shinpterocarpin 14 GC 80.3 0.73
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Figure 3 Heat map for binding energy of key targets with active ingredients of KJF. The abscissa represents the target protein, the ordinate

represents the active ingredient of the KJF and the shade of the color represents the minimum binding energy
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Table 3 Information on 14 proteins involved in molecular docking
Target PDB-ID Ligand-ID Target PDB-ID Ligand-1D
IFN-y 6E3L NAG FOS 2WT7 PO4

IL-6 1ALU TLA ICAM 1P53 NAG
JAK 4V0G PTR IL-15 4DEP NAG
STAT3 6NJS KQV IL-2 4ZF7 PEG
TGF-f  5VQP BMA IL-8 1QE6 S04
TNF-a 2TNF TRS MAPK1 6G54 EDO
CCL2 2L1Q NAG RELA 4KV1 ALY
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Figure 4 GO enrichment of predicted targets of KJF against UC. MF: Molecular function; CC:
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Figure5 KEGG pathway enrichment of predicted targets of KJF against UC
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Figure 6
the protein targeted by compounds
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