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The mechanism study of protecting kidney of Erzhi Pill based on
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Abstract: Based on the concept of network pharmacology, the main nephroprotective components in Erzhi
Pill reported in previous studies, were used to predict the targets through the PharmMapper method. Molecular
docking was applied to screen for potential targets and biological information annotation databases (DAVID) was
used to analyze the molecular function and biological process of the action targets. The Cytoscape software was
used to construct the “ingredient-target-pathway” network of Erzhi Pill for renal injury treatment. TTD and GAD
database were then applied to screen for the targets of renal disease for building “ingredient-core target” network.
We found that 17 major active ingredients of Erzhi Pill regulated 32 targets (including ESR1, ESR2, GCK, MMP3)
and affected 6 pathways, such as PI3K-Akt signaling pathway, estrogen signaling pathway and purine metabolism.
This study reflected the nature of traditional Chinese medicine as multi-ingredients, multi-targets and multi-path-
ways, providing new clues for basic science research on the nephroprotective pharmacological mechanism of Erzhi
Pill.
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Table 1 Target proteins and RMSD values
Target PDB-ID Uniprot ID RMSD
5'(3")-Deoxyribonucleotidase, mitochondrial 1Q91 QINPB1 0.27
Estradiol 17-beta-dehydrogenase 1 TV P14061 1.17
Fibrinogen gamma chain 1DUG P02679 1.54
Sex hormone-binding globulin 1D2S P04278 0.57
Cellular retinoic acid-binding protein 2 1CBS P29373 0.95
Adenosine kinase 1BX4 P55263 0.42
Peptidyl-prolyl cis-trans isomerase FKBP1A 1FKG P62942 1.14
Estrogen receptor beta 2Z4B Q92731 0.68
Tyrosine-protein kinase JAK2 2B7A 060674 0.54
cAMP-specific 3',5'-cyclic phosphodiesterase 4D 1Y2E Q08499 1.76
Estrogen receptor 2POG P03372 1.08
Glucokinase 1v4s P35557 0.54
Nuclear receptor ROR-alpha 1S0X P35398 1.23
Retinol-binding protein 4 1RBP P02753 0.93
Neprilysin 1R1H P08473 1.66
Cyclin-dependent kinase 2 1KE8 P24941 0.67
ADP-ribosyl cyclase/cyclic ADP-ribose hydrolase 2 11SJ Q10588 1.63
ADP-ribosylation factor-like protein 5B 1YZG Q9D4P0 1.09
Sulfotransferase family cytosolic 2B member 1 1Q1z 000204 1.34
Insulin receptor 1144 P06213 1.96
Glutathione S-transferase P 17GS P09211 1.40
Stromelysin-1 1CIZ P08254 1.54
GMP reductase 1 2BLE P36959 1.39
Tyrosine-protein kinase HCK 1QCF P08631 0.45
Vitamin D3 receptor 1DB1 P11473 1.20
3-Phosphoinositide-dependent protein kinase 1 2PE1 015530 1.10
Phenylethanolamine N-methyltransferase 1YZz3 P11086 0.74
Proto-oncogene tyrosine-protein kinase Src 2BDJ P12931 0.74
Histo-blood group ABO system transferase 1R7T P16442 1.61
Hepatocyte growth factor receptor 3F82 P08581 0.98
Cyclin-dependent kinase 6 1X02 Q00534 0.75
Protein-glutamine gamma-glutamyltransferase E 1L9N Q08188 1.95
Table 2 The binding energy value of the 17 compounds that has been docked with the targets (Unit: kJ-mol™)

Ingredient 1Q91 1DUG 1CBS 1BX4 2B7A 1D2S 118] 1R1H 1S0X 1CIZ
Daidzein -5.56 -6.06 -7.53 -6.36 -6.86 -7.32 -7.49 -6.10 -6.56 -
Protocatechuic acid -5.56 - - - -5.08 - -5.97 - -5.78 -5.44
Kaempferol -8.11 -5.32 -6.57 -5.14 -7.90 -6.95 -8.00 -5.57 -8.00 -
Quercetin -8.29 -5.34 -5.80 - -8.13 -7.03 -8.62 -6.32 -7.81 -8.79
Salidroside -5.39 - -5.02 - -5.67 —6.28 -6.70 - -5.76 -
Eugenol -5.32 - - - - -5.37 -6.18 -5.38 -5.61 -5.04
Caffeic acid -5.78 - -5.65 - -5.53 - -6.40 -5.00 -5.76 -
Butin -8.31 -5.74 -6.81 -5.97 -7.76 -7.65 -8.61 -7.73 -7.23 -9.24
Apigenin -8.15 -5.39 -6.07 -5.97 -7.71 -7.43 -8.55 -6.65 -8.17 -9.14
Eriodictyol -7.76 - -6.31 -5.11 -8.18 -7.41 -9.06 -6.78 -8.55 -9.60
Ursolic acid - -8.07 - - -6.72 -7.12 - -6.49 -11.72 -
Oleanic acid - -8.07 - - -8.07 —6.69 - -6.19 -12.25 -
Acteoside - - - - - - - - - -5.72
Oleuropein - - - - - -5.52 - - -6.26 -
Rutinum -5.10 - - - - - -6.80 - -6.16 -
Chlorogenic acid -7.54 -5.51 -5.97 - -7.04 -5.15 -5.23 -6.05 -5.59 =7.77
Hesperidin - - - - - - - -5.66 -6.09 -5.65

Table 3 The binding energy value of the positive drug that has been docked with 7 disease targets (Unit: kJ-mol*)
Positive drug Main active MMP3 VDR GSTP1 ESR1 INSR GCK PDE4D
ingredient (1c1z) (1DB1) (17GS) (2POG) (1144) (1Vv4S) (1Y2E)
Bushen Huoxue prescription Danshensu - -5.41 - -6.36 -5.33 -5.52 -
Liuwei Dihuang Wan Paeonol -6.09 - -5.58 -5.02 - - -5.08
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