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Systemic Analysis of Antibacterial and Pharmacological Functions of

Scutellariae Radix

Hyo Jin Kim, Se Rim Bak, Hee Jung Ha, Youn Sook Kim', Boo Kyun Lee, Won Gun An*

School of Korean Medicine, Pusan National University, 1: School of Medicine, Pusan National University

This study was performed to find antibacterial substances contained in Scutellariae Radix (SR) using a systems
pharmacological analysis method and to establish an effective strategy for the prevention and treatment of infectious
diseases. Analysis of the main active ingredients of SR was performed using Traditional Chinese Medicine Systems
Pharmacology (TCMSP) Database and Analysis Platform. 36 active compounds were screened by the parameter values
of Drug-Likeness (DL), Oral Bioavailability (OB), and Caco-2 permeability (Caco-2), which were based on the drug
absorption, distribution, metabolism, and excretion indicators. The UniProt database was used to obtain information on
159 genes associated with active compounds. The main active compounds with antibacterial effects were wogonin, 3
-sitosterol, baicalein, acacetin and oroxylin-A. Target proteins associated with the antibacterial action were chemokine
ligand 2, interleukin-6, tumor necrosis factor, caspase-8,9 and mitogen-activated protein kinase 14. In the future,
systems pharmacological analysis of traditional medicine will be able to make it easy to find the important mechanism
of action of active substances present in natural medicines and to optimize the efficacy of medicinal effects for

combinations of major ingredients to help treat certain diseases.
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Fig. 1. Workflow: the performance of systems pharmacological
network analysis of Scutellariae Radlix, including active compounds
screening, target fishing, gene ontology analysis, and network
constructions.
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(n=100), apoptosis (n=98), antibiotic (n=86), immunity (n=85),
response to environment (n=77) £0& B 5L 9cKFig. 3).
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Table 1. Active compounds of Scutellariae Radlix

Active compounds OB (%) DL Caco-2
Acacetin 3497 024 067
Wogonin 3068 023 079
(2R)-7-Hydroxy-5-methoxy-2-phenylchroman-4-one 5523 02 087
Baicalein 3352 021 063
5,8,2'-Trihydroxy-7-methoxyflavone 3701 027 076
5,7,2,5-Tetrahydroxy-8,6-dimethoxyflavone 3382 045 0.35
Carthamidin 4115 024 0.16

2,6,2' 4'-tetrahydroxy-6'-methoxychaleone 69.04 022 -0.07
Dihydrobaicalin_gt 4004 021 0.56
Eriodyctiol (flavanone) 4135 024 0.05
Salvigenin 49.07 033 086
5,2',6'-Trihydroxy-7,8-dimethoxyflavone 4505 033 048
5,7,2',6'-Tetrahydroxyflavone 37.01 024 018
Dihydrooroxylin A 3872 023 0.71
Skullcapflavone I 69.51 044 068
Oroxylin a 4137 023 076
Panicolin 7626 029 084
5,7,4'-Trihydroxy-8-methoxyflavone 36.56 027 046
Neobaicalein 10434 044 074
Dihydrooroxylin 66.06 023 067
beta-Sitosterol 3691 075 1.32
Sitosterol 3691 075 1.32
Norwogonin 394 021 06
5,2'-Dihydroxy-6,7,8-trimethoxyflavone 3171 035 093
Ent-Epicatechin 4896 024 0.02
Stigmasterol 4383 076 144
Coptisine 30.67 086 121
Bis[(2S)-2-ethylhexyl] benzene-1,2-dicarboxylate 4359 035 098
Supraene 3355 042 208
Diop 4359 039 079
Epiberberine 4309 078 117
Moslosooflavone 4409 025 1.01
11,13-Eicosadienoic acid, methyl ester 3928 023 146
5,74'-Trihydroxy-6-methoxyflavanone 36.63 027 043
5,7,4'-Trihydroxy-8-methoxyflavanone 7424 026 037
Rivularin 3794 037 065

GO analysis

Gene expression
Metabolism

Cell cycle regulation
Apoptosis
Antibiotic
Immunity
Response to environment

u Counts of genes

Fig. 3. Gene Ontology (GO) analysis shows 7 groups of biological
processes. The y-axis represents the terms of biological groups divided
by the properties of biological processes, and the x-axis represents the
counts of target genes associated with each biological process group ( P
value < 0.01).
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Fig. 4. The network of Scutellariae Radix. (A) Compound-target
network, red nodes; active compounds, green nodes; target genes. (B)
Process-target network, red diamond shaped nodes; biological processes,
yellow circular nodes; target genes. Node size depends on the degree
value.
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Fig. 2. Compound-target network of Scutellariae Radix. The network shows multiple interactions between the compounds and the target genes. The
node size depends on the degree value. Circular nodes represent the compounds and the triangle nodes stand for the target genes.
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