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Prediction of Active Constituents and Potential Anti-tumor Mechanism of Ziyin Huatan

Decoction Based on Network Pharmacology
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[ Abstract | Objective; To predict the active compounds and effective anti-tumor targets of Ziyin Huatan
decoction (ZYHTD) by network pharmacology, and explore its anti-tumor mechanism through ‘ multi-compounds,
multi-targets, and multi-pathways’ model. Method: The chemical constituents of ZYHTD were searched through
TCM chemical component database and previous literature. The potential active compounds were screened based on
oral bioavailability (OB) and drug likeindex ( DL) in TCMSP database. The potential targets of active compounds
were obtained based on DRAR-CPI docking server, and then the anti-tumor targets in Drugbank and TTD database
were collected and matched to obtain the peculiar anti-tumor targets of ZYHTD. Further, the effective constituents-
targets network of ZYHTD was established by using Cytoscape software and then the network topology was studied.
Finally the biological function and KEGG pathway of all anti-tumor targets were analyzed through DAVID database.
Result: A total of 25 active compounds, 92 anti-tumor targets were predicted, from which PDPK1, G3P, DHBI,
AURKA, PPAP, S10A9 and NQO1 were the main anti-tumor targets of ZYHTD. The functional anti-tumor
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mechanism of ZYHTD may associated with regulating the biological processes such as cell proliferation, cell
migration, apoptotic process, phosphorylation, and signal transduction, as well as the signaling pathways such as
FoxO, PI3K-Akt, ErbB, Rapl, MAPK, Ras and FcERI. Conclusion: This research preliminarily evidenced the

main targets and related pathways for the anti-tumor effects of ZYHTD, laying a foundation for further experimental

studies to reveal the mechanism.
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Table 3 Gene ontology analysis on potential effective anti-tumor targets of ZYHTD

D GO A=y id 12 S /A it/ % p
GO0 :0043066 negative regulation of apoptotic process 20 21.74 3.48 x10 "2
GO :0046777 protein autophosphorylation 13 14.13 1.42x10°"
G0:0018105 peptidyl-serine phosphorylation 11 11.96 1.40 x10~°
G0:0070374 positive regulation of ERK1 and ERK2 cascade 11 11.96 3.62x10°*
G0:0030335 positive regulation of cell migration 11 11. 96 5.83 x10 %
GO0:0042493 response to drug 13 14.13 8.79 x10 %
GO0:0045471 response to ethanol 9 9.78 9.88 x10 %
GO0:0043525 positive regulation of neuron apoptotic process 7 7.61 1.11 x1077
GO :0006468 protein phosphorylation 15 16. 30 1.54 x1077
G0:0008284 positive regulation of cell proliferation 15 16. 30 2.00 x10 77
G0:0050731 positive regulation of peptidyl-tyrosine phosphorylation 8 8.70 2.97 x10 77
GO :0046677 response to antibiotic 6 6.52 7.50 x10 7
GO:0048661 positive regulation of smooth muscle cell proliferation 7 7.61 8.48 x 107
GO:0045944 positive regulation of transcription from RNA polymerase I promoter 20 21.74 1.02x10°°
GO:0048015 phosphatidylinositol-mediated signaling 8 8.70 1.71 x10°°
G0: 0018108 peptidyl-tyrosine phosphorylation 9 9.78 1.77 x 10~
G0:0018107 peptidyl-threonine phosphorylation 6 6.52 1.82x10°°
G0:0038083 peptidyl-tyrosine autophosphorylation 6 6.52 2.37 x10°°
G0:0071222 cellular response to lipopolysaccharide 8 8.70 2.63 x10°°
G0: 0007165 signal transduction 21 22.83 3.07 x10°°
GO :0006919 activation of cysteine-type endopeptidase activity involved in apoptotic process 7 7.61 5.79 x10°°

x4 HEBPUERFEERMBE S KEGG @5
Table 4 KEGG pathway analysis on potential effective anti-tumor targets of ZYHTD

D KEGG {3 5§ %ﬁﬁ G% P D KEGG f iy /i‘ﬁ e P
hsa05200 pathways in cancer 26 28.26  5.15x107" || hsa05152 tuberculosis 12 1304  4.54x10°¢
hsa05215 prostate cancer 15 16.30  6.48 x10™" || hsa04919  thyroid hormone 10 10.87  5.16x10°°
hsa05205  proteoglycans in cancer 17 1848 578 x10°'° signaling pathway
hsa05223 non-small cell lung cancer 10 10.87  1.03 x10~% || hsa04010 MAPK signaling pathway 14 1522 5.19x107°
hsa05160 hepatitis C 13 14.13  2.68 x10~% || hsa05210 colorectal cancer 8 8.70  5.79x10°°
hsa04068 FoxO signaling pathway 13 14.13 2.92x10°8 hsa05219  bladder cancer 7 7.61 6.03 x10°°
hsa04914 progesterone-mediated 11 11.96  4.19x10* || hsa05145  toxoplasmosis 10 10.87 6.87 107

oocyle maturation hsa05214  glioma 8 870  7.97x10°°
hsa05218 melanoma 10 10.87  8.81x10°% || hsa04014 Ras signaling pathway 13 14.13 8.25x10°°
hsa04722 neurotrophin signaling pathway 12 13.04  9.12x10°8 hsa05169  Epstein-Barr virus infection 12 13.04 8.99 x10°°
hsa05213  endometrial cancer 9 9.78 1.02x1077 hsa04664 Fc epsilon RI signaling pathway 8 8.70 1.08 x10°
hsa04151 PI3K-Akt signaling pathway 18 19.57  2.35x1077 || hsa04510 focal adhesion 12 1304  1.93x10°°
hsa04012  ErbB signaling pathway 10 10.87  5.24x1077 || hsa04660 T cell receptor 9 9.78  2.02x107°
hsa05230  central carbon metabolism 9 9.78 538 x10°7 signaling pathway

in cancer hsa04910 insulin signaling pathway 10 10.87  2.45x10°°
hsa05216  thyroid cancer 7 7.61 7.10 1077 hsa04550 signaling pathways regulating 10 10. 87 2.75%x10 73
hsa04917  prolactin signaling pathway 9 978 1.21x10° pluripotency of stem cells
hsa04015 Rapl signaling pathway 13 14.13  3.86x107¢ || hsa05161 hepatitis B 10 10.87  3.63x107°
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