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Comparison of network pharmacology based analysis results according
to changes in principal herb in Sagunja-tang

Lee Byoungho!, Cho Suin*
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2School of Korean Medicine, Pusan National University

ABSTRACT

Objectives : The purpose of this study was to confirm whether Codonopsis Radix(CR) could be used in the same
way for expected indications or diseases of adaptation instead of Ginseng Radix(GR), which acts as a principal
herb in Sagunja-tang.

Methods : The Traditional Chinese Medicine Systems pharmacology(TCMSP), a database for the study of systems
biology related to Chinese medicine, screened potential active compounds in each quartet. By searching for all the
proteins that each compound provides, the target of Sagunja-tang with GR(GRST) and the target of Sagunja-tang
with CR(CRST) were compared using the network analysis method, and the top ranked target of each serving was
selected.

Results : Through TCMSP, a Chinese medicine database, the potential effective ingredients of GRST or CRST
screened, and the target proteins related to these substances were found to be the most affected by Glycyrrhizae
Radix et Rhizome, an herbal medicine mixed in Sagunja-tang, and the target diseases were the same. And the

same were found for the target protein, gene and target diseases of GRST and CRST.

() 2019 The Korean Medicine Society For The Herbal Formula Study
This paper is available at http://www.formulastudy.com which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided
the original work is properly cited.
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Conclusions : The prescription with similar composition is likely to have similar network pharmacology analysis
results, and the analysis result may be controlled by the herbal medicines which are assumed to be the main
function. Therefore, rich and reproducible basic studies is more important because network pharmacological studies

can be dominated by data that has been done a lot of previous studies.

Key words : Network pharmacology, principal herb, Sagunja-tang, target disease.
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Table 1. List of compounds selected through the TCMSP database.

Order of compounds from Ginseng

Molecule Name MW OB (%) Caco-2 DL

Radix
1 beta-sitosterol  414.79 3691 132 073
2 kaempferol 28625 4188 026 024
? ?
17 alexandrin gt 41479 3691 13 0.75
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Order of compounds from

| 'l a
Codonopsis Radix Molecule Name MW OB (%) Caco-2 DL

1 hiteolin 28625 3616 019 025
2 stigmasterol  412.77 4383 144 076
? ?

16 11-Hydroxyrankinidine 356.46 40 029 066

Order of compounds from

Molecule Name MW OB (%0)Caco-2 DL

Glycyrrhizae Radix et Rhizoma

1 quercetin 30225 4643 005 0128
2 mairin 45678 5538 073 0.78
? ?

85 dehydroglvasperins C 3404 5382 068 037

Order of compounds from

g tl a
Atractylodis Rhizoma Molecule Name MW OB (%) Caco-2 DL

14-acetyl-12-senecioyl-

1 2E 87 10E-atractylentriol 35645 63.37 042 0.3
(338502 10R.13R.145,17R-10.13-

2 dimethyl- 1 T[(2R58) 5propen-2¥locan-2-4 28 82 3623 145 078
¥I}-134.78811.12.14151617-

3 32acetoryatractylone 27439 5407 113 022

4 §7-ethoxy atractylenclidell 27641 3595 108 021

Order of compounds from Poria  Molecule Name MW OB (%) Caco-2 DL

(IR 1-[{35.5F_105. 13 14 1 6R.1 TR} 3.16-

1 dimprory 441013 lbpmemtit- 470,76 3093 0.01  0.81

13.5.6,12.15,16,17-octzhydro-1H-

2 ergosta-7 22E-dien-3betaol 39874 4351 132 072
3 ergosterol peroxide 430.74 4036 084 (.81
4 hederagenin 41479 3691 132 075

Molecular weight(MW), oral bioavailability(OB), drug—likeness(DL), transport
rates in Caco—2 monolayers of the selected compounds were presented in
the table above.

N4} FAHE flellA ek o] Zbz} 16F3 15659 HATHFig. 1). webd 14k Gake &4 e
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Fig. 1. Comparison of constituents of Ginseng Radix(GR) and Codonopsis Radix(CR). The compound
network shows the similarities and differences between the two herbs, and three components
including stigmasterol were common to GR and CR, but the other components were contained
differently.
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Fig. 2. Comparison of compound—target networks of Sagunja—tang with GR(A) and Sagunja—tang with
CR(B). The outer black dots represent the target proteins of each of the prescription and
inner dots represent its compounds. The gray colored lines represent the interaction of each
compound and its targets.
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Table 2. Lists of top 10 target proteins of Sagunja—tang with GR(GRST) and Sagunja—tang with
CR(CRST) which were selected upon its interaction degree.

GRST CRST
degree target protein degree target protein
92 Prostaglandn G'H synthase 2 89 Prostaglandin G'H synthase 2
76 Estrogen receptor 78 Estrogen receptor
71 Calmodulin 69 Androgen receptor
69 Androgen receptor 69 Calmodulin
66 Heat shock protem HSP 90 65 Heat shock protem HSP 90
64 Niric oxide synthase, nducible 65 Nitric oxide synthase, inducible
62 Peroxisome proliferator activatedreceptor gamma 63 Peroxisome proliferator activated receptor gamma
60 Proto-oncogene serine threonine protein kinase Pim-1 81 Proto-oncogene serine/threonine-protein kinase Pim-1
55 Trypsin-1 57 Celldivision protem kmase 2
55 Cell division protein kmase 2 56 Trypsin-1
35 Glycogen synthase kmase-3 beta 56 Glycogen synthase kmase-3 beta

There was a slight difference in the order of the target proteins, but there was no difference in the
overall contents. Especially, it was confirmed that quercetin and kaempferol, the constituents of
Glycyrrhizae Radix et Rhizome, were the most influential ingredients in the top two targets.
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The main target protein network of Sangunja—
tang selected through the TCMSP database.
The network was identified by using the
STRING database. Line thickness indicates
the strength of data support.
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Table 3. Signaling pathways and target diseases associated with the protein network in Figure 3.

observed background  false discovery

matching proteins in vour

matching proteins in vour

Pathway term description gene count gene count rate network (IDs) network (labels)
h=a03200 Pathways in cancer 7 5135 5.71E07 %ﬁﬁ%’ﬁgrﬁlﬁ ?%%E; 2 mi?é‘i%a ﬁl;PgEﬁlE;Réls?;lP(_j&G
hsaD3215 Prostate cancer 4 97 141E-05  ENSPOOD00256970 ENSPO000(3 14806ENEP00000ss AR CDK2,GSK3B,HSPO0AAL
5133 ENSDOC0003S IR
hea04012  ErbE signaling pathway 2 33 0.0245 ENSPO0000324 306 ENSPO00003 67686 GSE3B PAKT
hzal4110 Cell cyele 2 123 0.0243 ENSPO0000266570 ENSPOOC003 24806 CDK2,GSK3B
heal4114 Oocyte meiosis 2 116 0.0245  ENSPOO0OD266570ENSPO00003E3522 AR.CDK2
hsa04151  PI3K. Akt signaling pathway 3 343 0.0245 ENFPOCCICIGSTENSLICHEIMOCENIRNE DK GSKIBHSPOOAAL
he=a04360 Axon guidance 2 173 0.0245 ENSP00000324 806 ENSPO0000S 67686 GSE3BPAKT
hza04657  IL-17 signaling pathway 2 a2 0.0243 ENEPO0000324806 ENSPO00003 35153 GSK3B HSPO0AAL
h=a04660 T cell receptor signaling pathway 2 o] 00245 ENSPOO000324306 ENSPOO0MZET686 GSK3BPAKT
hsa(4014  Progest Hﬁﬁéﬁgd socyts 2 04 0.0243  ENSPO0000266970 ENSPO0000335153 CDE2 HSPO0AAL
hsa(4913 Esirogen signaling pathway 2 133 00245  ENSP00000335153 ENSPO0000405330 ESR1HSP20AAL
hsal4017 Prolactin signaling pathway 2 69 0.0245 ENSPO0000324 806 ENSPO00004033 30 ESR1.GSK3B
h=a(4919 Thyroid hormene sipnaling pathway 2 113 00243 ENSPO0000324806 ENSPO00004153 30 ESR1.GSESE
hsa(4934 Cushing's syndrome 2 153 0.0245 ENSPOO000 266670 ENSPO00005 24306 CDE2,GSE3B
hza03162 Measles 2 133 0.02435 ENSPO0000266570 ENSPOO0003 24806 CDK2,GSK3B
hsa03164 Influenza A 2 168 0.0245 ENSP00000303 720 ENSPOO0003 24306 GSK3B.PRSS1
hea03222  Small cell lung cancer 2 a2 0.0243 ENSPOO00 266570 ENSPOOOM3 27251 CDE2NOS2
hsal5224 Breast cancer 2 147 0.0245 ENSPOO000324506 ENSPO00004053 30 ESR1.GSESB
heal3226 Gasiric cancer 2 147 0.0245 ENSPO0000 266570 ENSPO00003 24806 CDK2,GSK3B
h=al4310 Focal adhesion 2 197 0.0271 ENSPO0000324506 ENSPO00003 67686 GSE3B.PAKT
hea03168  Epstein-Barr virus infection 2 194 0.0271 ENEPO0000266970 ENED000003 24506 CDE2.GSK3B

All of the diseases identified through KEGG pathway analysis were cancer—related.

shows the genes and related proteins related to the disease.
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