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of Salviae Miltiorrhizae Radix et Rhizoma-Paeoniae Radix Rubra drug pair and corresponding targets were screened out through TCMSP,
targets related to CRC were obtained by GeneCards, OMIM, PharmGkb, TTD and DrugBank databases, CRC-related targets were
obtained by searching GeneCards, OMIM, PharmGkb, TTD and DrugBank databases. Active ingredients targets of Salviae Miltiorrhizae
Radix et Rhizoma-Paeoniae Radix Rubra drug pair were intersected with CRC targets, Cytoscape 3.8.2 software was used to construct
“drug-active ingredient-disease-target” network, STRING database was used to construct protein-protein interaction (PPI) network, R
language was used for gene ontology (GO) function and Kyoto encyclopedia of genes and genomes (KEGG) pathway enrichment
analysis; Key targets and core active components were selected, and AutoDock software was performed for molecular docking. The
results of network pharmacology were verified by in vitro cell experiments. MTT and scratch experiments were used to detect the effects
of Salviae Miltiorrhizae Radix et Rhizoma-Paeoniae Radix Rubra drug pair on proliferation and migration of HCT116 cells. qRT-PCR
and Western blotting were used to detect the effect of Salviae Miltiorrhizae Radix et Rhizoma-Paeoniae Radix Rubra drug pair on network
pharmacology core targets expression. Results Network pharmacology prediction showed 206 active ingredients of Salviae
Miltiorrhizae Radix et Rhizoma-Paeoniae Radix Rubra drug pair, with a total of 352 corresponding target and 9143 CRC-related targets,
and 283 intersecting targets were obtained. Three key therapeutic targets of Salviae Miltiorrhizae Radix et Rhizoma-Paeoniae Radix
Rubra drug pair in treatment of CRC were identified by PPI network screening: estrogen receptor 1 (ESR1), catenin f1 (CTNNB1) and
retinoblastoma 1 (RB1). GO function and KEGG pathway analysis showed that key targets involved phosphatidylinositol-3-kinase
(PI3K)-protein kinase B (Akt) signaling pathway, tumor necrosis factor (TNF) signaling pathway, p53 signaling pathway, hypoxia-
inducible factor-1 (HIF-1), apoptosis, etc. Molecular docking results showed that key targets and important active components were
bound in a stable conformation. The core active components of Salviae Miltiorrhizae Radix et Rhizoma-Paeoniae Radix Rubra drug pair
in treatment of CRC were mainly baicalin, paeoniflorin and benzoylpaeoniflorin. MTT and scratch experiments showed that Salviae
Miltiorrhizae Radix et Rhizoma-Paeoniae Radix Rubra drug pair significantly inhibited the proliferation and migration of HCT116 cells
(P < 0.05, 0.01), significantly inhibited mRNA expression levels of ESRI and CTNNBI (P < 0.05, 0.01), up-regulated RB] mRNA
expression level (P < 0.05), down-regulated ESR1, B-catenin, cysteine-aspartate protease-3 (Caspase-3) and poly-ADP-ribose
polymerase (PARP) protein expressions (P < 0.05, 0.01), up-regulated RB1 protein expression level (P < 0.05, 0.01). Conclusion
Salviae Miltiorrhizae Radix et Rhizoma-Paeoniae Radix Rubra drug pair may act on ESR1, CTNNB, RBI1 and other targets, and inhibit
the proliferation and migration of CRC cells through PI3K-Akt signaling pathway, TNF signaling pathway, p53 signaling pathway, HIF-
1 signaling pathway and other related pathways, thereby inhibiting the proliferation and migration ability of CRC cells.

Key words: Salviae Miltiorrhizae Radix et Rhizoma-Paeoniae Radix Rubra drug pair; colorectal cancer; network pharmacology;

molecular docking; experimental verification; estrogen receptor 1; catenin 1; retinoblastoma 1
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blue circles represent active ingredients of Salviae Miltiorrhizae Radix et Rhizoma, red circles represent active ingredients of Paeoniae Radix Rubra, and

blue squares represent potential therapeutic targets
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Fig.3 “Traditional Chinese medicine-active ingredient-potential therapeutic common target” network
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circular nodes indicate protein corresponding to each gene, straight line connected between nodes indicates that two proteins have interaction, and the
thicker the line, the stronger the interaction relationship
B4 PPI M4
Fig. 4 PPI network
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Fig. 6 GO function enrichment analysis of common targets
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Fig. 7 KEGG pathway enrichment analysis of common targets
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Table 2 Docking binding energy of active ingredients with ESR1, p-catenin and RB1
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SRS PF 2 22550-15-8 C19H2003 —38.606 6 -30.239 8 -20.804 0
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R H 8, 45&6 i‘a—67481kJ/mol- KA EHEAT4T S RBI 4& 6 hm, 7Rl
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A-docking of albiflorin to ESR1; B-docking of benzoylpaeoniflorin to EGFR; C-docking of benzoylpaeoniflorin to RB1
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Fig. 8 Docking of core active ingredients of Salviae Miltiorrhizae Radix et Rhizoma-Paeoniae Radix Rubra to key targets
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Table 3 Effect of Salviae Miltiorrhizae Radix et Rhizoma-
Paeoniae Radix Rubra on HCT116 cells viability (x £ s,n=3)

2H 5 7§ /(ug-mL ™) A1E = /%
gl — 0.793+0.073
FFS-FRA 250t 125 0.764+0.043 3.84
250 0.577+0.019*  29.56
500 0.353+0.022*  60.33
1000 0.207+0.008**  80.34
2000 0.158+0.004*  86.99

xR ~P<0.01
**P <0.01 vs control group
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Fig. 9 Effect of Salviae Miltiorrhizae Radix et Rhizoma-Paeoniae Radix Rubra on migration of HCT116 cells (x £ s,n=3)
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Fig. 10 Effect of Salviae Miltiorrhizae Radix et Rhizoma-Paeoniae Radix Rubra on ESR1, CTNNBIand RB1 mRNA expressions

in HCT116 cells (x £ s, n=3)
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Effect of Salviae Miltiorrhizae Radix et Rhizoma-Paeoniae Radix Rubra on ESR1, B-catenin and RB1 protein
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Fig. 12 Effect of Salviae Miltiorrhizae Radix et Rhizoma-Paeoniae Radix Rubra on apoptosis protein expressions in HCT116

cells(xts,n=3)
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