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Abgtraot Objective: To explore the mechanism of nourishing-Yin clearing-bone pills in treating spinal
tuberculosis based on network pharmacology and molecular docking technology. Methods: TCMSP and Swiss
Target Prediction databases were used to screen the active ingredients and corresponding targets of the pills;
Genecards, OMIM, and DrugBank databases were used to collect the targets related to spinal tuberculosis. The
Uniport data platform was used to organize and standardize the gene names of the targets; the intersection targets
of the active ingredient of the pills and spinal tuberculosis were obtained using the Venny website; "medicine-
component-disease-target" network was constructed using Cytoscape 3.9.1 software, and the protein-protein
interactions (PPI) network was built by STRING database. The Gene Ontology (GO) and Kyoto encyclopedia of
genes and genomes (KEGG) pathway enrichment analysis were carried out using R language; key targets and core
active ingredients were chosen, PyMOL and AutoDock software were conducted for molecular docking. Results:
There are 215 active ingredients obtained in the medicine, and 573 corresponding target genes in total, 1504
targets related to spinal tuberculosis, and 154 intersecting targets between the active ingredients of the pills and
targets related to spinal tuberculosis; the top ten intersecting targets were identified through PPI network, including
SRC, HSP90AAL, PIK3R1, MAPKI, PIK3CA, RELA, AKT1, JUN, VEGFA and EGFR; GO enrichment analysis
revealed 2 545 biological processes, 82 cellular components and 193 molecular function; KEGG pathway
enrichment analysis obtained 163 related pathways, mainly covering PI3K/AKT, relaxin, CTLR signaling
pathway; the results of melocular docking showed that key targets and important active ingredients had stable

binding conformation, and the core active ingredients of the medicine in the treatment of spinal tuberculosis were
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mainly luteolin, stigmasterol,3-Sitosterol, kaempferol, etc. Conclusion: Nourishing-Yin clearing-bone pills could

treat spinal tuberculosis possibly by acting on the targets including SRC, HSP90AAT1 and PIK3R1, and regulating

PI3K/AKT, relaxin, CTLR and other signaling pathways.

Keywords spinal tuberculosis; nourishing-Yin clearing-bone pills; network pharmacology;

molecular docking; mechanism
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SRC P12931 Proto-oncogene tyrosine-protein kinase Src 72
HSP90AAL P07900 Heat shock protein HSP 90-alpha 62
PIK3R1 P27986 Phosphatidylinositol 3-kinase regulatory subunit alpha 58
MAPK1 P28482 Mitogen-activated protein kinase 1 58
PIK3CA P42336 Phosphatidylinositol 4,5-bisphosphate 3-kinase catalytic subunit alpha isoform 54
RELA Q04206 Transcription factor p65 48
AKT1 P31749 RAC-alpha serine/threonine-protein kinase 46
JUN P05412 Transcription factor Jun 44
VEGFA P15692 Vascular endothelial growth factor A 44
EGFR P00533 Epidermal growth factor receptor 42
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chemokine binding {1 I AGE-RAGE signaling pathway in diabetic complications 1 [ ]
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proten tyrosine kinase actvty | [ EGFR tyrosine kinase inhibitor resistance | . Gene/Conis
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ficolin-1-rich granule 1 IR Prostate cancer - ® 2
vacuolar lumen+ [ ONTOLOGY Endocrine resistance 1 . @ s
£ vty ———— e Lipid and atheroscierosis | . P
o secretory granule lumen- [ . cc Pancreatic cancer: 19
I < .
9 cytoplasmio :z:z:z ::::: S B v PD-L1 expression and PD-1 checkpoint pathway in cancer . e
membrane microdomain | - I Human cytomegalovirus infection ° i
membrane raft1 I . 14
pepidyk-serine phosphorylation | - I Apoptosis ] . 3
response to xenobiotic stimulus 1 I Toxoplasmosis | .
positive regulation of kinase activity I .
wound heaiing { - PI3K-Akt signaling pathway | @
response to oxidative stress 1  III——m Chagas disease | .
cellular response to oxidative stress{ I M
positve regulation of response to external stimulus |~ I Sphingolipid signaling pathway | o
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response {o ipopolysaccharice | I )
cellular response to chemica stress | _ Chemical - receptor hd
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2.7 HFXE OBEFRMIMLERS S 104
#8 5 SRCLHSP90AATPTK3R1MAPK1.PIK3CA.RE -
LAAKT1.JUN.VEGFA.EGFR #4773 1 X1 32, 45 & fie

W# 2. &R

P2 B R 4 B TR R

<-5.0 kcal/mol,F BHiZ k45

gf o RN EE L 6.

A &b
7%{3\&3

S UNPLEEFIE S

R2 UABEEBRAUFERD? SRUCESN S FXHESH

R PDB ID  xtEfbat  #4&fE(kcal/mol)| ¥ PDB ID pog: SRR ] % 48 (kcal/mol)
SRC 1A07  luteolin -8.0 RELA 3QXY kaempferol -9.0
SRC 1A07 Stigmasterol =1.1 RELA 3QXY quercetin -8.7
SRC 1A07  kaempferol =-7.6 RELA 3QXY isorhamnetin -8.7
SRC 1A07  isorhamnetin =7.5 RELA 3QXY hederagenin -8.6
SRC 1A07 quercetin =7.4 RELA 3QXY luteolin -8.5
SRC 1A07 sitosterol =1.3 RELA 3QXY sitosterol -8.2
SRC 1A07 beta_sitosterol =-7.3 RELA 3QXY beta-sitosterol -8.2
SRC 1A07  hederagenin 6.6 RELA 3QXY Stigmasterol -8.0
HSP90AAT 1BYQ beta_sitosterol -8.5 AKT1 1H10 luteolin -5.9
HSP90AAT 1BYQ hederagenin -8.1 AKT1 1H10 beta_sitosterol -5.9
HSP90AAT 1BYQ Stigmasterol =-7.6 AKT1 1H10 Stigmasterol -5.9
HSP90AAT 1BYQ quercetin -7.4 AKT1 1H10 quercetin =5.7
HSP90AAT 1BYQ luteolin -7.4 AKT1 1H10 hederagenin =5.7
HSP90AAT 1BYQ isorhamnetin =7.3 AKT1 1H10 isorhamnetin -5.6
HSP90AATL 1BYQ sitosterol -7.2 AKT1 1H10 kaempferol =5.4
HSP90AAT 1BYQ kaempferol -6.8 JUN SFV8 luteolin -6.2
PIK3R1 6PYU  luteolin =7.9 JUN SFV8 quercetin 6.1
PIK3R1 6PYU quercetin -7.9 JUN S5FV8 Stigmasterol -6.1
PIK3R1 6PYU Stigmasterol =7.5 JUN SFV8 beta_sitosterol =5.17
PIK3R1 6PYU  isorhamnetin =71.5 JUN SFV8 hederagenin =5.17
PIK3R1 6PYU  kaempferol -7.4 JUN SFV8 isorhamnetin -5.6
PIK3R1 6PYU beta-sitosterol =-7.4 JUN SFV8 sitosterol =-5.4
PIK3R1 6PYU sitosterol =7.1 JUN 5FV8 kaempferol -5.3
PIK3R1 6PYU  hederagenin =-7.0 VEGFA 1BJ1 Stigmasterol -6.3
MAPK1 4FUX  Stigmasterol -7.9 VEGFA 1BJ1 luteolin -6.0
MAPK1 4FUX beta-sitosterol =1.71 VEGFA 1BJ1 quercetin -5.8
MAPK1 4FUX sitosterol -7.6 VEGFA 1BJ1 isorhamnetin -5.8
MAPK1 4FUX  luteolin =7.6 VEGFA 1BJ1 kaempferol =5.1
MAPK1 4FUX  hederagenin =7.5 VEGFA 1BJ1 hederagenin =5.17
MAPK1 4FUX  kaempferol =-7.2 VEGFA 1BJ1 sitosterol -4.9
MAPK1 4FUX quercetin -7.1 VEGFA 1BJ1 beta_sitosterol -4.9
MAPK1 4FUX  isorhamnetin -6.9 EGFR 11V0 Stigmasterol -6.5
PIK3CA 3HHM  luteolin -8.8 EGFR 11V0 quercetin —6. 4
PIK3CA 3HHM  quercetin -8.7 EGFR 11V0 luteolin -6.4
PIK3CA 3HHM  sitosterol -8.7 EGFR 11V0 isorhamnetin -6. 4
PIK3CA 3HHM  Stigmasterol -8.5 EGFR 11V0 kaempferol -6.2
PIK3CA 3HHM  isorhamnetin -8.5 EGFR 11V0 sitosterol -6.1
PIK3CA 3HHM  beta-sitosterol -8.3 EGFR 11V0 beta_sitosterol -6.1
PIK3CA 3HHM  kaempferol =7.1 EGFR 11V0 hederagenin -5.9
PIK3CA 3HHM  hederagenin -7.6
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