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pharmacology

WU Dan' 2, GAO Yao" 2, XIANG Huan®, XING Jie" 2, QIN Xue-mei' 2, TIAN Jun-sheng'-?
1. Modern Research Center for Traditional Chinese Medicine, Shanxi University, Taiyuan 030006, China

2. Shanxi Key Laboratory of Active Constituents Research and Utilization of TCM, Taiyuan 030006, China
3. School of Physical Education, Shanxi University, Taiyuan 030006, China

Abstract: Objective To explore the mechanism of antidepressant of Zhizi Chi Decoction by establishing active ingredients-targets, proteins
interactions, biological functions and pathways of targets networks. Methods Traditional Chinese Medicine Systems Pharmacology
(TCMSP) Database and Analysis Platform database combined with literatures mining were used to obtain the main active ingredients of
Zhizi Chi Decoction. The targets of active ingredients of Zhizi Chi Decoction were predicted based on the PharmMapper method. Cytoscape
software was applied to construct the active ingredients-targets network. Through the String database combined with Cytoscape software to
draw the proteins interactions network, and use the Systems dock Web Site to verify part of its targets. The biological functions and related
pathways were analyzed by ClueGO and CluePedia plugin. Results A total of 16 active ingredients and 43 targets were screened in Zhizi Chi
Decoction. The results of network analysis showed that the targets involved in cells, tissues, organs, metabolism, immune, response to stress
and other processes, and played an antidepressant role by regulating leptin, estrogen, MAPK cascade, BDNF-TrkB, 5-HT receptor and IL
signal pathways. Conclusion This study reflects the characteristics of multi-components, multi-targets, and multi-pathways of traditional
Chinese medicine, which provides new ideas and clues for further research on the antidepressant mechanism of Zhizi Chi Decoction.
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Table 1 Main active ingredients from Zhizi Chi Decoction
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F3,  PubChem CID

fay  PELLAETF T Cerocin D CatHesO24 5281233
RERER (ursolic acid) C30Has03 64 945
PEZLAERR (crocetin) C20H2404 5281232
e FH (geniposide) C17H24010 107 848
B FH®R (geniposidic acid) CisH22010 443 354
£%J5MR (chlorogenic acid)  CisHigOo 1794 427
5T (genipin) CuH140s 442 424

WEE KERH 1 (soyasaponin II) C47H76017 443 614
KFEEH Ab(soyasaponin Ab) Ce7H104033 102 004 833
K =F 11 (soyasaponin 111D C2HesO1s 21 607 811
KEH (daidzin) Ca1H2009 107 971
KGR 1 (soyasaponin 1)  CagH7s01s 122 097
PeRIARFF (genistin) C21H20010 5281377
HEHE (glycitein) Ci6H1205 5317750
PORIRFEM (genistein) Ci5H100s 5280961
KREHTT (daidzein) CisHi004 5281708
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Table 2 Information of potential targets from main active ingredients of Zhizi Chi Decoction
%5 Uniprot ID HELRIAE R AL B
1 P03372 ESR1 estrogen receptor 119
2 Q16539 MAPK14 mitogen-activated protein kinase 14 74
3 PO1112 HRAS GTPase HRas 56
4 P00734 F2 prothrombin 56
5 P04035 HMGCR 3-hydroxy-3-methylglutaryl-coenzyme A reductase 48
6 P49841 GSK3B glycogen synthase kinase-3 beta 36
7 P29218. 014732 IMPA1. IMPA2 inositol monophosphatase 22
8 P17612 PRKACA cAMP-dependent protein kinase catalytic subunit alpha 22
9 P60568 IL-2 interleukin-2 20
10 P35228 NOS2 nitric oxide synthase, inducible 18
11 P06213 INSR insulin receptor 17
12 Q07343 PDE4B cAMP-specific 3,5-cyclic phosphodiesterase 4B 16
13 P04150 NR3C1 glucocorticoid receptor 14
14 P00439 PAH phenylalanine-4-hydroxylase 14
15 P52732 KIF11 kinesin-like protein KIF11 13
16 P27338 MAOB amine oxidase [flavin-containing] B 12
17 Q9BY41 HDACS histone deacetylase 8 12
18 P02753 RBP4 retinol-binding protein 4 11
19 P31749 AKTI1 RAC-alpha serine/threonine-protein kinase 11
20 P48449 LSS lanosterol synthase 9
21 P13501 CCL5 C-C motif chemokine 5 9
22 P61812 TGFB2 transforming growth factor beta-2 9
23 P15056 BRAF B-raf proto-oncogene serine/threonine-protein kinase 8
24 P35270 SPR sepiapterin reductase 8
25 P27487 DPP4 dipeptidyl peptidase 4 8
26 Q02750 MAP2K1 dual specificity mitogen-activated protein kinase kinase 1 7
27 P11142 HSPAS heat shock cognate 71 kDa protein 7
28 P04062 GBA glucosylceramidase 6
29 P05019 IGF1 insulin-like growth factor IA 6
30 P17752 TPH1 tryptophan 5-hydroxylase 1 6
31 P27986 PIK3R1 phosphatidylinositol 3-kinase regulatory subunit alpha 5
32 Q06124 PTPN11 tyrosine-protein phosphatase non-receptor type 11 5
33 P04049 RAF1 RAF proto-oncogene serine/threonine-protein kinase 4
34 P28482 MAPK1 mitogen-activated protein kinase 1 4
35 P08069 IGFIR insulin-like growth factor 1 receptor 4
36 Q15303 ERBB4 receptor tyrosine-protein kinase erbB-4 3
37 P12821 ACE angiotensin-converting enzyme 2
38 P04179 SOD2 superoxide dismutase [Mn], mitochondrial 2
39 P29474 NOS3 nitric oxide synthase, endothelial 1
40 Q04609 FOLH1 glutamate carboxypeptidase 2 1
41 P09601 HMOX1 heme oxygenase 1 1
42 P00326 ADHIC alcohol dehydrogenase 1C 1
43 P15289 ARSA arylsulfatase A 1
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Table 3 Potential target numbers from main active ingredients
of Zhizi Chi Decoction
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13 SRR 15
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Fig.1 Components-targets network of main active ingredients
of Zhizi Chi Decoction
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Fig. 2 Proteins interactions network of Zhizi Chi Decoction
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Table 4 Important interaction targets of Zhizi Chi

Decoction (top six)

WIIEZ (leptin). MEFE (estrogen). ZZZLJGFTE
A L B (MAPK cascade). WiiBEf &
IR N 7-BR R BR B %2 /K (BDNF-TrkB). 5-¥2fffi%

HEFF degree HE AR FDB ID Ak (5-HT receptor). HAMIMZ (IL) H{E51E
! 25 AKTI IUNQ B, XKML A T 2R, W]
2 24 MAPKI 3Da4 DA 75 A [ e SR R LA AR H
3 21 HRAS 2CE2 3 iTtig
4 20 IGF1 ITGR Ve 807 FbE 3~ AR S50 2 WRZG 2 . HE 7
> 20 MAPK14 2EST LR AIGRERE T G TR EAAHR, HPat
6 19 NOS3 1DOC JESPAF. TRLLAEHT. PHLIERD. SRIRRRRIE R A
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Table 5 Molecular docking of of main active ingredients of Zhizi Chi Decoction
R PDB ID D%y docking scores B PDB ID D%y docking scores
AKT1 1IUNQ  daidzin 5.273 MAPK14 2FST  geniposide 5.435
IGF1 ITGR  daidzin 5.262 NOS3 IDOC  geniposide 5.371
MAPK1 3D44 daidzin 5.046 HRAS 2CE2  geniposide 5.714
MAPK14 2FST daidzin 5.376 AKT1 IUNQ  ursolic acid 4.853
NOS3 1D0C daidzin 5.163 IGF1 ITGR  wursolic acid 4.932
HRAS 2CE2 daidzin 5.582 MAPK1 3D44 ursolic acid 4.842
AKT1 IUNQ  glycitein 2.599 MAPK14 2FST  ursolic acid 4.816
IGF1 ITGR  glycitein 2.562 NOS3 IDOC  wrsolic acid 4.886
MAPK1 3D44 glycitein 2.351 HRAS 2CE2  ursolic acid 5.747
MAPK14 2FST glycitein 3.306 AKT1 IUNQ  geniposidic acid 5.545
NOS3 1DOC glycitein 2.524 IGF1 ITGR  geniposidic acid 5.556
HRAS 2CE2 glycitein 3.025 MAPK1 3D44  geniposidic acid 5.264
AKT1 1UNQ  chlorogenic acid 5.270 MAPK14 2FST  geniposidic acid 5.446
IGF1 ITGR  chlorogenic acid 5.241 NOS3 IDOC  geniposidic acid 5.333
MAPK1 3D44 chlorogenic acid 5.022 HRAS 2CE2  geniposidic acid 5.699
MAPK14 2FST chlorogenic acid 5.343 AKTI IUNQ genipin 4913
NOS3 IDOC  chlorogenic acid 5.149 IGF1 ITGR  genipin 4.992
HRAS 2CE2 chlorogenic acid 5.484 MAPK1 3D44  genipin 4.625
AKT1 1UNQ  genistein 5.873 MAPK14 2FST  genipin 4.758
IGF1 ITGR  genistein 7.765 NOS3 IDOC  genipin 4.770
MAPK1 3D44 genistein 6.968 HRAS 2CE2  genipin 5.194
MAPK14 2FST genistein 6.716 MAPK1 3D44 soyasaponin III 5.000
NOS3 1DOC genistein 7.574 MAPK14 2FST soyasaponin III 5.595
HRAS 2CE2 genistein 4.849 HRAS 2CE2  soyasaponin III 7.067
AKT1 1UNQ  daidzein 6.352 AKTI1 IUNQ  genistin 5.524
IGF1 ITGR  daidzein 6.440 IGF1 ITGR  genistin 5.564
MAPK1 3D44 daidzein 7.741 MAPK1 3D44  genistin 5.371
MAPK14 2FST daidzein 6.846 MAPK 14 2FST  genistin 5.400
NOS3 IDOC  daidzein 7.814 NOS3 IDOC  genistin 5.358
HRAS 2CE2 daidzein 4.878 HRAS 2CE2  genistin 5.758
AKT1 1UNQ  geniposide 5.579 MAPK14 2FST soyasaponin [ 6.362
IGF1 ITGR  geniposide 5.561 NOS3 IDOC  soyasaponin | 5.110
MAPK1 3D44 geniposide 5.316 HRAS 2CE2  soyasaponin I 6.844
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Fig. 3 Biological function analysis of potential antidepressant targets from main active ingredients of Zhizi Chi Decoction
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Fig. 4 Pathway analysis of potential antidepressant targets from main active ingredients of Zhizi Chi Decoction
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