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Abstract

Objective: Using network pharmacology and molecular docking techniques, this study aims to ex-
plore the therapeutic mechanism of Body Pain and Blood Stasis Relieving Tang in alleviating bone
metastatic cancer pain. Methods: We obtained the active ingredients and corresponding targets of
Body Pain and Blood Stasis Relieving Tang through TCMSP and BATMAN-TCM, and searched the
GeneCards and Open Targets Platform databases for targets related to bone metastatic cancer pain,
and then integrated this study utilized Cytoscape 3.8.2 to establish a “drug - component - target -
disease” network. Additionally, it employed the STRING database to create a protein-protein inter-
action (PPI) network for disease-related targets. The PPI file output from STRING was imported into
Cytoscape 3.8.2 and analyzed twice with the MCODE plug-in to obtain the core targets. The data were
analyzed for GO and KEGG enrichment using the R language toolkit org.Hs.eg.db and ClusterProfiler.
Finally, AutoDock Vina was run for molecular docking. Results: 267 active ingredients and 1,367
targets of Body Pain and Blood Stasis Expelling Tang were obtained through screening; 1,070 tar-
gets related to bone metastasis cancer pain; and 280 targets of drug-disease intersection. Among
them, IL10, IL6, TNF, IFNG, and IL8 are the key targets for the treatment of bone metastatic cancer
pain, mainly involving the signaling pathways of PI3K-Akt, HIF-1, IL-17, apoptosis, and TNF. The
molecular docking results showed that curcumin and diosgenin, the active compounds of Body Pain
and Blood Stasis Relieving Tang, had high binding ability to IL10 and IFNG. Conclusion: Body Pain
and Blood Stasis Relieving Tang can treat bone metastasis cancer pain through the synergistic effect
of multi-components, multi-targets and multi-pathways.
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1E GeneCards (https://www.genecards.org/ )G, Pl “Bone metastasis cancer pain” A8 1A HE4T
R, BAHRMETE D KT T 1 R bR i B s b AT 97i%,  [AIF/E Open Targets Platform
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2.5. #1T GO M1 KEGG &£ 547

FIF R &5 T H AL org.Hs.eg.db F1 ClusterProfiler X} #4317 GO 1 KEGG & #0471, GO /r# & it
TR (CC)s AV FEBP) 4 FIIREMF) =ANEEJ71H, FH UL P < 0.05 fEATRIEIRE, WEH/D
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H AT rr AL
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(https://www.rcsb.org/) T #iA% O 8 1 2R 1) R AR L5 18, $24E H Pymol #4FAI AutoDock Tools 433
ITTAREE, 48 L BR K1 IS IR 155 - 3217 AutoDock Vina #H7%f#2 . 25T R &5 544, I8 H ggplot2
ST AT R A S ARG A RMNAE . &5, 4R R pymol BT WAL 23 BT
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Figure 1. Venn diagram of drug-disease intersection targets
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Figure 2. “TCM-active ingredient-target” network
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Figure 3. PPI interaction network map of 228 target genes
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3.6. KEGG BREE ST

N T R BRI T BMCP 32598 K 15 5 B B A 788 ST KBEGG g &4, PLP<0.05 fE
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Figure 5. GO enrichment analysis
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Figure 6. KEGG enrichment analysis
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Figure 7. Molecular docking graph
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Figure 8. Molecular docking visualization
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(9.2 keal-mol ™). ¥t B B J 2 98 7% W] Re ik BIV6 97 & e e Ji VR T

g BRTAL, BB E 2 s BN 2R FE R ORI T R RN, NS B
REET —EMERNSHEKYE . A, AT FERAFE AR 2, Bl & i 3 W vl 58 S 806
ZiW SRR A A R T VP AN RE U, BSE PR 4 S T R Mt S R TE AR PR S R A R A
PEEAE AT, T REAAAE R A R BE RN OISO, IXAE — e REFE L5 1 5% B g iz 1 R AL
P ATHEIMT s [RIRS, i 0 i SO0 AN s Se 30 B0 IE o A 7 R AR 2 &b, A TE Ik 4R R 34 )2
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