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[ Abstract] Objective To explore the targets and signal pathways of Zishen Pill in the treatment of IGR by
using network pharmacology, and to reveal the mechanism of intervention of multiple targets and multiple
pathways of Zishen Pill in the treatment of IGR. Methods The active ingredients and corresponding targets of
Zishen Pill were screened with the help of TCMSP database, and the targets related to IGR disease were screened
with GeneCards database. The STRING database was used for protein-protein interaction (PPI) network analysis.
By using Cytoscape to build compound target network and PPI network; by using Draw Venn Diagram website to
draw a Venn diagram, and using R software to perform gene ontology (GO) functional enrichment analysis and
Kyoto encyclopedia of genes and genomes (KEGG). Finally, the effective components of Zishen pills and the core
target were used to perform docking verification by using molecular docking technology. Results A total of 51
active ingredients were obtained, with 145 corresponding targets, including 130 targets related to IGR, among
which the central targets are HSP90OAA1, TP53, JUN, MAPKI1 and ESRI, etc. Through GO and KEGG

enrichment analysis, all together 15 signal pathways related to the main components of Zishen Pill were screened
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out. Conclusion Based on the network pharmacological analysis, the effective chemical components of Zishen Pill

were found, and it was found that Zishen Pill may act on IGR through multiple targets and multiple pathways such

as inflammation and immune regulation.

[ Keywords] Impaired glucose regulation; Network pharmacology; Zishen Pill; Molecular mechanisms of

pharmacological action (TCD)
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Herb MollD Molecule Name MW OB(%) DL
Rougui MOL000131 EIC 280.5 41.90 0.14
Rougui MOL000208 ()-Aromadendrene 204.39 55.74 0.10
Rougui MOL000266 beta-Cubebene 204.39 32.81 0.11
Rougui MOL002697 junipene 204.39 44.07 0.11
Rougui MOL003522 ()-Sativene 204.39 37.41 0.10
Rougui MOL003538 ()-Ledene 204.39 51.84 0.10
Rougui MOL002003 (-)-Caryophyllene oxide 220.39 32.67 0.13
Rougui MOL000057 DIBP 278.38 49.63 0.13
Rougui MOLO000612 (-)-alpha-cedrene 204.39 55.56 0.10
Rougui MOL000675 oleic acid 282.52 33.13 0.14
Zhimu MOLO001677 asperglaucide 444.57 58.02 0.52
Zhimu MOL001944 Marmesin 246.28 50.28 0.18
Zhimu MOLO003773 Mangiferolic acid 442.75 36.16 0.84
Zhimu MOL000422 kaempferol 286.25 41.88 0.24
Zhimu MOLO004373 Anhydroicaritin 368.41 45.41 0.44
Zhimu MOLO004489 Anemarsaponin F_qt 432.71 60.06 0.79
Zhimu MOL004492 Chrysanthemaxanthin 584.96 38.72 0.58
Zhimu MOL004497 Hippeastrine 315.35 51.65 0.62
Zhimu MOLO004514 Timosaponin B III qt 416.71 35.26 0.87
Zhimu MOL004517 Xuelianlacton e 248.35 34.58 0.16
Zhimu MOL000449 Stigmasterol 412.77 43.83 0.76
Zhimu MOL004528 Icariin I 676.73 41.58 0.61
Zhimu MOLO004534 Anemarrhenasaponin-la 773.08 33.08 0.12
Zhimu MOLO004540 Anemarsaponin C_qt 416.71 35.50 0.87
Zhimu MOLO004542 Anemarsaponin E_qt 448.76 30.67 0.86
Zhimu MOL000483 (Z)-3-(4-hydroxy-3-methoxy-phenyl)-N-[2-(4-hydroxyphenyl)ethyl]acrylamide 313.38 118.35  0.26
Zhimu MOL002003 (-)-Caryophyllene oxide 220.39 32.67 0.13
Zhimu MOLO000546 diosgenin 414.69 80.88 0.81
Zhimu MOLO000631 coumaroyltyramine 283.35 11290  0.20

Huangbai MOLO001454 berberine 336.39 36.86 0.78
Huangbai MOLO001458 coptisine 320.34 30.67 0.86
Huangbai MOL002636 Kihadalactone A 512.7 34.21 0.82
Huangbai ~ MOL013352 Obacunone 454.56 43.29 0.77
Huangbai  MOL002641 Phellavin_qt 374.42 35.86 0.44
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Huangbai MOL002643 delta 7-stigmastenol 414.79 37.42 0.75
Huangbai MOL002644 Phellopterin 300.33 40.19 0.28
Huangbai MOL002651 Dehydrotanshinone II A 292.35 43.76 0.40
Huangbai MOL002652 delta7-Dehydrosophoramine 242.35 54.45 0.25
Huangbai MOL002653 Dictamine 199.22 31.39 0.11
Huangbai MOL002656 dihydroniloticin 458.8 36.43 0.81
Huangbai MOL002659 kihadanin A 486.56 31.60 0.70
Huangbai MOL002660 niloticin 456.78 41.41 0.82
Huangbai MOL002662 rutaecarpine 287.34 40.30 0.60
Huangbai MOL002663 Skimmianin 259.28 40.14 0.20
Huangbai MOL002664 Fagarine 229.25 72.23 0.15
Huangbai MOL002666 Chelerythrine 332.37 34.18 0.78
Huangbai MOL000449 Stigmasterol 412.77 43.83 0.76
Huangbai MOL002668 Worenine 334.37 45.83 0.87
Huangbai MOL002670 Cavidine 353.45 35.64 0.81
Huangbai MOL002671 Candletoxin A 608.79 31.81 0.69
Huangbai MOL002672 Hericenone H 580.88 39.00 0.63
Huangbai MOL002673 Hispidone 472.78 36.18 0.83
Huangbai MOLO000358 beta-sitosterol 414.79 36.91 0.75
Huangbai MOL000622 Magnograndiolide 266.37 63.71 0.19
Huangbai MOL000762 Palmidin A 510.52 35.36 0.65
Huangbai MOL000785 palmatine 352.44 64.60 0.65
Huangbai MOLO000787 Fumarine 353.4 59.26 0.83
Huangbai MOL000790 Isocorypalmine 341.44 35.77 0.59
Huangbai MOLO000098 quercetin 302.25 46.43 0.28
Huangbai MOL000675 oleic acid 282.52 33.13 0.14
Huangbai MOLO001131 phellamurin_qt 356.4 56.60 0.39
Huangbai MOLO001455 (S)-Canadine 339.42 53.83 0.77
Huangbai MOLO001771 poriferast-5-en-3beta-ol 414.79 36.91 0.75
Huangbai MOL002331 N-Methylflindersine 241.31 32.36 0.18
Huangbai MOL002894 berberrubine 322.36 35.74 0.73
Huangbai MOL005438 campesterol 400.76 37.58 0.71
Huangbai MOL006239 Ptelein 229.25 72.44 0.15
Huangbai MOL006392 dihydroniloticin 458.8 36.43 0.82
Huangbai MOL006401 melianone 470.76 40.53 0.78
Huangbai MOLO006413 phellochin 488.83 35.41 0.82
Huangbai MOL006422 thalifendine 322.36 44.41 0.73
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Herb MollD Molecule Name OB(%) DL gene_name
Huangbai  MOLO000785 palmatine 64.60 0.65 ESR1
Huangbai  MOLO001131 phellamurin_qt 56.60 0.39 ESR1
Huangbai  MOLO001454 berberine 36.86 0.78 ESR1
Huangbai  MOLO001458 coptisine 30.67 0.86 ESR1
Huangbai  MOLO002651 Dehydrotanshinone II A 43.76 0.40 ESR1
Huangbai  MOL002668 Worenine 45.83 0.87 ESR1
Huangbai  MOL002894 berberrubine 35.74 0.73 ESR1
Huangbai  MOL006422 thalifendine 44.41 0.73 ESR1

Zhimu MOL001944 Marmesin 50.28  0.18 ESR1
Zhimu MOL004373 Anhydroicaritin 4541 0.44 ESR1
Huangbai  MOL000098 quercetin 46.43 0.28  HSP90AAI1
Huangbai  MOL000358 beta-sitosterol 36.91 0.75 HSP90AAI1
Huangbai  MOL000785 palmatine 64.60 0.65 HSP90AAI1
Huangbai  MOL000787 Fumarine 59.26 0.83  HSP90AAI1
Huangbai  MOL000790 Isocorypalmine 35.77 0.59 HSP90AAI1
Huangbai  MOLO001131 phellamurin_qt 56.60 0.39  HSP90AAI1
Huangbai  MOL001454 berberine 36.86 0.78  HSP90AA1
Huangbai  MOLO001455 (S)-Canadine 53.83 0.77  HSP90AAIL
Huangbai  MOLO002331 N-Methylflindersine 32.36 0.18  HSP90AAIL
Huangbai  MOL002641 Phellavin_qt 3586 044 HSP90AAL
Huangbai  MOL002644 Phellopterin 40.19 028 HSP90AAL
Huangbai  MOL002663 Skimmianin 40.14 020 HSP90AAL
Huangbai  MOL002664 Fagarine 72.23 0.15 HSP90AAL1
Huangbai  MOL002670 Cavidine 35.64  0.81 HSP90AAL
Huangbai  MOL006239 Ptelein 72.44  0.15 HSP90AALI
Huangbai  MOL006422 thalifendine 44.41 0.73  HSP90AAI1
Zhimu MOL000422 kaempferol 41.88  0.24 HSP90AALI
Zhimu MOL000483 (Z)-3-(4-hydroxy-3-methoxy-phenyl)-N-[2-(4-hydroxyphenyl)ethyl]acrylamide 118.35 0.26 HSP90AAI1
Zhimu MOL000631 coumaroyltyramine 11290  0.20 HSP90AA1
Zhimu MOL001944 Marmesin 5028  0.18 HSP90AAL
Zhimu MOLO004373 Anhydroicaritin 4541 0.44  HSP90AAI1
Zhimu MOL004497 Hippeastrine 51.65 0.62  HSP90AAI1
Huangbai  MOL000098 quercetin 46.43 0.28 JUN
Huangbai  MOL000358 beta-sitosterol 36.91 0.75 JUN
Zhimu MOL000422 kaempferol 41.88 0.24 JUN
Huangbai  MOL000098 quercetin 46.43 0.28 MAPK1
Huangbai  MOL000098 quercetin 46.43 0.28 TP53
Zhimu MOLO000546 diosgenin 80.88 0.81 TPS3
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