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Abstract: To study the mechanism of Huanggin decoction (HQT) in the treatment of ulcerative colitis (UC)
by using network pharmacology, chemical components and targets related to the four herbs of Chinese meteria
medical in HQT were searched through the traditional Chinese medicine systems pharmacology database and
analysis platform (TCMSP) to construct the interaction network diagram of the target point of the compounds. The
UC-related targets were screened through OMIM, TTD, and GeneCard databases. The compound-target network
was constructed using Cytoseape_v3.7.1 software; based on the STRING database, a target interaction network for
HQT for UC was constructed, and the core target of HQT for UC was selected based on topological parameters.
GO (gene ontology) biological process enrichment analysis and KEGG (KEGG pathway analysis) pathway annota-
tion analysis were performed on the disease and drug intersection targets using the R package clusterprofile version
3.12.0 in Bioconductor. The HQT compound-UC target network contains 128 compounds and corresponding
targets 141. The core targets are AKTI, IL6, PTGS2, IL10, IL14 and so on. GO functional enrichment analysis
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yielded 151 GO terms, and KEGG pathway enrichment screening resulted in 33 associations with UC, mainly
involving PI3K-AKT signaling pathway, NF-kappa B signaling pathway, TNF signaling pathway, Toll-like receptor
signaling pathway and so on. The synergetic effect of HQT with multi-components and multi-pathway was
confirmed by network pharmacology, and the main possible mechanism of HQT in treating UC was predicted,
which lay a foundation for the identification of effective components, the mechanism of action, and clinical applica-

tion.
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Figure 1 Huanggin decoction (HQT) compound-target network diagram. The sky blue nodes represent Gancao, the dark blue nodes repre-

sent Huanggqin, the yellow nodes represent Dazhao, the purple nodes represent Baishao, the green nodes represent the target point, the red

nodes represent key pharmacodynamic molecules, compound number is short for TCMSP-1D
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Table 1  Network characteristics of key component-target network nodes. BS: Baishao; DZ: Dazhao; GC: Gancao; HQ: Huanggin

Betweenness
TCMSP-1D Compound . Degree Source
centrality
MOL000422  Kaempferol 0.062 084 15 51 BS
MOL000358  Beta-sitosterol 0.008 639 78 36 BS
MOLO000492  (+)-Catechin 0.008 1527 8 BS
MOLO000098  Quercetin 0.453 396 26 155 Dz
MOLO007213  Nuciferin 0.011 412 15 8 Dz
MOL000354  Isorhamnetin 0.005 020 65 11 GC
MOLO000497  Licochalcone A 0.006 692 93 11 GC
MOL004328  Naringenin 0.027 635 27 11 GC
MOLO000392  Formononetin 0.001 708 54 10 GC
MOL004978  2-[(3R)-8,8-Dimethyl-3,4-dihydro-2H-pyrano[6,5-f]chromen-3-yl1]-5-methoxyphenol 0.003 773 62 10 GC
MOL003896  7-Methoxy-2-methylisoflavone 0.001 708 54 9 GC
MOL004891  Shinpterocarpin 0.005 805 47 9 GC
MOLO004908  Glabridin 0.002 395 44 9 GC
MOL004912  Glabrone 0.001 708 54 9 GC
MOL004974  3'-Methoxyglabridin 0.001 708 54 9 GC
MOLO005003  Licoagrocarpin 0.003 463 38 9 GC
MOL000417  Calycosin 0.001 229 24 8 GC
MOLO000500  Vestitol 0.001 229 24 8 GC
MOL004811  Glyasperin C 0.000 855 51 8 GC
MOL004820  Kanzonols W 0.001 229 24 8 GC
MOL004824  (2S)-6-(2,4-Dihydroxyphenyl)-2-(2-hydroxypropan-2-yl)-4-methoxy-2,3-dihydrofuro[3,2-g] 0.000 855 51 8 GC
chromen-7-one
MOL004833  Phaseolinisoflavan 0.000 855 51 8 GC
MOLO004856  Gancaonin A 0.000 855 51 8 GC
MOL004884  Licoisoflavone B 0.000 855 51 8 GC
MOL004885  Licoisoflavanone 0.001 502 66 8 GC
MOL004907  Glyzaglabrin 0.001 229 24 8 GC
MOL004957  3-(4-Hydroxyphenyl)-7-methoxychromen-4-one 0.001 229 24 8 GC
MOL004966  3'-Hydroxy-4'-O-methylglabridin 0.001 229 24 8 GC
MOL004991  7-Acetoxy-2-methylisoflavone 0.001 431 26 8 GC
MOL005007  Glyasperins M 0.001 502 66 8 GC
MOLO005016  Odoratin 0.001 229 24 8 GC
MOLO000173  Wogonin 0.084 177 82 31 HQ
MOLO002714  Baicalein 0.054 621 48 22 HQ
MOL001689  Acacetin 0.017 2916 14 HQ
MOL002928  Oroxylin A 0.012 981 98 10 HQ
MOL002933  5,7,4'-Trihydroxy-8-methoxyflavone 0.004 526 95 10 HQ
MOL008206  Moslosooflavone 0.003 929 63 10 HQ
MOL002934  Neobaicalein 0.002 296 41 9 HQ
MOLO000552  5,2'-Dihydroxy-6,7,8-trimethoxyflavone 0.004 380 39 8 HQ
MOLO002897  Epiberberine 0.000 829 04 8 HQ
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Table 2 Information for 23 core targets of topological analysis
Target Target-name Degree Target Target-name Degree
AKT1 RAC-alpha serine/threonine-protein kinase 110 ALB Serum albumin 100
IL6 Interleukin-6 102 VEGFA Vascular endothelial growth factor A 99
CASP3 Caspase-3 92 JUN Transcription factor AP-1 92
PTGS2 Prostaglandin G/H synthase 2 89 EGFR Epidermal growth factor receptor 88
MAPKS8 Mitogen-activated protein kinase 8 86 MYC Myc proto-oncogene protein 85
CXCL8 Interleukin-8 84 MMP9 Matrix metalloproteinase-9 84
MAPK1 Mitogen-activated protein kinase 1 82 EGF Pro-epidermal growth factor 83
IL1S Interleukin-1 beta 76 FOS Proto-oncogene c-Fos 76
1L10 Interleukin-10 73 CCND1 G1/S-specific cyclin-D1 75
CCL2 C-C motif chemokine 2 71 ESR1 Estrogen receptor 75
CAT Catalase 67 FN1 Fibronectin 75
MAPK14  Mitogen-activated protein Kinase 14 67
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Figure 3 Heat map for binding energy of key targets with active ingredients of HQT. The abscissa represents the target protein, the

ordinate represents the active ingredient of the HQT and the shade of the color represents the minimum binding energy



< 252 - 222224 Acta Pharmaceutica Sinica 2020, 55(2): 247 -255

Table 3 Information on 10 proteins involved in molecular docking

Target Uniprot-1D PDB-ID Ligand-ID
AKTI P31749 6HHJ G4H
IL6 P05231 4NI9 OMG
PTGS2 P35354 5FLA MAN
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MAPKS8 P45983 4UX9 ANP
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IL1p P01584 5BVP PCA
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Figure 4 GO enrichment of predicted targets of HQT decoction against ulcerative colitis
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Figure 5 KEGG pathway enrichment of predicted targets of HQT decoction against ulcerative colitis
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Figure 6 Ingredients-targets-pathways network of HQT. Red

nodes represent pathways, yellow nodes represent core targets, and
green nodes represent active compounds
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