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Mechanism exploring of TCM in treatment of chemotherapy-induced nausea
and vomiting based on network pharmacology and molecular docking

LIN Xianjia, SONG Jian, WANG Yi, JING Chen, HAO Jing
Shaanxi University of Chinese Medicine, Xianyang 712000, China

Abstract: Objective To screen potential targets, compounds and traditional Chinese medicines (TCM) for treatment of
chemotherapy-induced nausea and vomiting (CINV) based on network pharmacology, and to analyse the nature and taste of TCM
and mechanisms of action of TCM in treatment of CINV. Methods PubChem and Swiss Target Prediction platform were used to
obtain chemotherapeutic drug targets with risk of emesis. Gene Cards, Drugbank and OMIM database were used to collect CINV
disease targets, and to obtain "disease-drug" intersection targets. And through clinical guidelines, and intersecting targets and
therapeutic drug targets were considered as potential targets for treatment of CINV. Compounds and TCM were screened through
TCMSP platform. Cytoscape 3.7.2 was used to build a "target-compound-Chinese medicine" network diagram, and the network
analysis function was used to obtain the important targets, compounds and TCM, and frequency analysis of flavor and ascription of
TCM were conducted. Results 35 potential targets, 799 candidate compounds and 395 TCM were obtained. 395 herbal medicines
are mainly bitter, acrid and warm, mainly distributed in the liver and lung meridians, followed by the spleen and stomach meridians.
Conclusion The use of TCM in treatment of CINV has a broad scope for development, and this study provides ideas and theoretical
basis for the development of TCM treatment and new drugs for CINV.
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Table 1 Potential therapeutic targets

PR Gene symbol Uniprot ID HEAKR
1 PTGS1 P23219 Prostaglandin G/H synthase 1
2 SCNS5SA Q14524 Sodium channel protein type 5 subunit alpha
3 NOS2 P35228 Nitric oxide synthase
4 CHRM1 P11229 Muscarinic acetylcholine receptor M1
5 KCNH2 Q12809 Potassium voltage-gated channel subfamily H member 2
6 ACHE P22303 Acetylcholinesterase
7 PIM1 P11309 Serine/threonine-protein kinase pim-1
8 GSK3B P49841 Glycogen synthase kinase-3 beta
9 OPRM1 P35372 Mu-type opioid receptor
10 MAPK14 Q16539 Mitogen-activated protein kinase 14
11 SLC6A4 P31645 Sodium-dependent serotonin transporter
12 NR3Cl1 P04150 Glucocorticoid receptor
13 HTR3A P46098 5-hydroxytryptamine receptor 3A
14 SLC6A2 P23975 Sodium-dependent noradrenaline transporter
15 SLC6A3 Q01959 Sodium-dependent dopamine transporter
16 MAOB P27338 Amine oxidase [ flavin-containing | B
17 HTRI1B P28222 5-hydroxytryptamine receptor 1B
18 DRD2 P14416 D(2) dopamine receptor
19 PPARG P37231 Peroxisome proliferator-activated receptor gamma
20 MAPK1 P28482 Mitogen-activated protein kinase 1
21 EGFR P00533 Epidermal growth factor receptor
22 MCL1 Q07820 Induced myeloid leukemia cell differentiation protein Mcl-1
23 NR1I2 075469 Nuclear receptor subfamily 1 group I member 2
24 PLAU P00749 Urokinase-type plasminogen activator
25 MPO P11247 Myeloperoxidase
26 PPARA Q07869 Peroxisome proliferator-activated receptor alpha
27 TRPV1 Q8NERI1 Transient receptor potential cation channel subfamily V member 1,
28 MMP13 P45452 Collagenase 3
29 ABCC1 P33527 Multidrug resistance-associated protein 1
30 ACLY P53396 ATP-citrate synthase
31 CESI1 P23141 Liver carboxylesterase 1
32 CYP2C9 P11712 Cytochrome P450 2C9
33 MDM2 Q00987 E3 ubiquitin-protein ligase Mdm2
34 PTGES2 QO9H7Z7 Prostaglandin E synthase 2
35 SERPINE1 P05121 Plasminogen activator inhibitor 1
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Table 2 Analysis of frequency of characteristics and flavors

of candidate Chinese medicines

R K AR/ % AR B %
i 224 34.25 bl 102 25.82
¥* 162 24.77 FE 96 24.30
H 149 22.78 7 79 20.00
T 31 4.74 I 51 12.91
i3 27 4.13 birg 33 8.35
b 27 4.13 TRl 22 5.57
Jik 16 2.45 #H 10 2.53
" 10 1.53 KA 1 0.25
W 4 0.61 K% 1 0.25
H 3 0.46
IR 1 0.15
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A R 2R (AN 226,179.130.127.86)
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Table 3 Basic information of candidate compounds (Top 20 degree values)

MOL ID [EaEEy B JEfE OB/% DL
MOLO000358 beta-sitosterol 226 36.91 0.75
MOL000098 quercetin 179 46.43 0.28
MOL000449 stigmasterol 130 43.83 0.76
MOL000422 kaempferol 127 41.88 0.24
MOL000006 luteolin 86 36.16 0.25
MOL000354 isorhamnetin 46 49.60 0.31
MOL001494 mandenol 32 42.00 0.19
MOL000953 CLR 29 37.87 0.68
MOL000392 formononetin 28 69.67 0.21
MOLO004328 naringenin 25 59.29 0.21
MOLO001771 poriferast-5-en-3beta-ol 23 36.91 0.75
MOLO001689 acacetin 21 34.97 0.24
MOL000296 hederagenin 18 36.91 0.75
MOLO001439 arachidonic acid 18 45.57 0.20
MOLO001040 (2R)-5,7-dihydroxy-2-(4-hydroxyphenyl) chroman-4-one 18 42.36 0.21
MOL005100 5,7-dihydroxy-2-(3-hydroxy-4-methoxyphenyl) chroman-4-one 17 47.74 0.27
MOL000173 wogonin 16 30.68 0.23
MOL002881 diosmetin 16 31.14 0.27
MOL000787 ibogain 15 50.52 0.63
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Fig. 5 Heat map of core compound-core target molecule docking
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