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Multi-targets network construction of main effective compounds of San-ao
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LIU Hong"?, FAN Xin-sheng'
1. Basic Medical College of Nanjing University of Chinese Medicine, Nanjing 210023, China
2. Library of Nanjing University of Chinese Medicine, Nanjing, 210023, China

Abstract: Objective To explore the effective components and mechanism of San-ao Decoction for treating asthma by network
pharmacology study, and to investigate the correlations among multi-compounds, multi-targets and multi-pathways. Methods
Effective formulaes for asthma in which effect index had been tested were searched in the past 20 years’ literature. Major active
compounds from the formulae consisted of Chinese medicines with representative compatibility relation were analyzed. The
components-proteins networks based on PharmMappear database were built. The targets information access was used to construct and
visualize components-targets-pathways network model using Boao pathway database and Cytoscape software. Results and
Conclusion The results showed that Ephedra sinica, Armeniacae Amarum Semen, and Glycyrrhiza uralensis which consisted San-ao
Decoction were the major compatibility in formulaes for asthma. The 11 active components in San-ao Decoction involved 76 targets
and 46 pathways. San-ao Decoction not only had common targets and pathways, but also had their own emphasis. This reflected the
formulae effect mode of multi-components, multi-targets, and multi-pathways. It may provide references to deeper study of
compatibility relation and mechanism of formulaes for asthma.
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Table 1 Support of high-frequency drugs
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Table 2 Main active ingredients from Ephedra sinica, Armeniacae Amarum Semen, and Glycyrrhiza uralensis
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Table 3 Part of targets information from functional components of San-ao Decoction

eIkl AL R4 R B
1 dual specificity mitogen-activated protein kinase kinase 1 (MAP2K1) 35
2 mitogen-activated protein kinase 1 (MAPK1) 27
3 mitogen-activated protein kinase 14 (MAPK14) 23
4 mitogen-activated protein kinase 10 (MAPK10) 17
5 RAC-alpha serine/threonine-protein kinase (AKT1) 12
6 GTPase HRas (HRAS) 12
7 ras-related C3 botulinum toxin substrate 1 (RAC1) 11
8 hepatocyte growth factor receptor (HGFR) 11
9 retinoic acid receptor RXR-alpha (RXRA) 10

10 proto-oncogene tyrosine-protein kinase Src (SRC) 10

11 cyclin-dependent kinase 2 (CDK2) 10

12 3-phosphoinositide-dependent protein kinase 1 (PDK1) 10

13 serine/threonine-protein phosphatase PP1-gamma catalytic subunit (PPP1CC) 9

14 fibroblast growth factor receptor 1 (FGFR1) 9

15 cytochrome P450 2C8 (CYP2C8) 9

16 sulfotransferase family cytosolic 2B member 1 (SULT2B1) 8

17 glutathione S-transferase A1 (GSTA1) 8

18 glutathione S-transferase P (GSTP1) 8

19 retinoic acid receptor RXR-beta (RXRB) 7

20 prothrombin (PRO) 6

21 glycogen synthase kinase-3 beta (GSK3B) 6

22 caspase-3 (CASP3) 6

23 aldo-keto reductase family 1 member C3 (AKR1C3) 6

24 alcohol dehydrogenase class-3 (ADH5) 6

25 tyrosine-protein phosphatase non-receptor type 1 (PTPN1) 4

26 retinoic acid receptor beta (RARB) 4

27 phospholipase A2, membrane associated (PLA2G2A) 4

28 hematopoietic prostaglandin D synthase (HPGDS) 4

29 estradiol 17-beta-dehydrogenase 1 (HSD17B1) 4

30 cytochrome P450 2C9 (CYP2C9) 4

31 corticosteroid 11-beta-dehydrogenase isozyme 1 (HSD11B1) 4

32 amine oxidase [flavin-containing] B (MAOB) 4

33 vascular endothelial growth factor receptor 2 (VEGFR2) 3

34 tyrosine-protein phosphatase non-receptor type 11 (PTPN11) 3

35 tyrosine-protein kinase BTK (BTK) 3

36 phosphoenolpyruvate carboxykinase, cytosolic [GTP] (PCK1) 3

37 fatty acid-binding protein, heart (FABP3) 3

38 fatty acid-binding protein, brain (FABP7) 3

39 estrogen sulfotransferase (SULT1E1) 3

40 apoptotic protease-activating factor 1 (APAF1) 3
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Table 4 Components-targets-pathways of functional components of San-ao Decoction
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Fig. 1 Components-targets-pathways network model of functional components of San-ao Decoction
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