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Abstract: Objective To explore the therapeutic effect and mechanism of alcohol extract of Cuscuta chinensis on breast cancer based
on network pharmacology, molecular docking and in vivo experimental verification. Methods A total of 46 candidate compounds

were identified from alcohol extract of C. chinensis using UPLC/Q-TOF-MS analysis in preliminary study. These components were
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analyzed on SwissADME platform to predict potential targets, which were further identified using TCMSP, ETCM and BATMAN-
TCM databases. GeneCards, OMIM and DrugBank databases were used to collect disease targets. The intersections were used to
construct the “component-target” and protein-protein interaction (PPI) network. Gene ontology (GO) function and Kyoto encyclopedia
of genes and genomes (KEGG) pathway enrichment analysis were performed using DAVID database, and “component-target-pathway”
network was constructed. Molecular docking verification of key active ingredients and core targets was conducted using AutoDock
and other software. A4T1 tumor-bearing model in mice was established, model group, cyclophosphamide (20 mg/kg) group and alcohol
extract of C. chinensis low-, medium- and high-dose (3.12, 6.24, 12.48 g/kg) groups were set up. Drugs were administered continuously
for 14 d, the effect of alcohol extract of C. chinensis on body weight, spleen and thymus indexes were monitored; Tumor cell photon
counts were measured using live animal imager; Hematoxylin-eosin (HE) staining was employed to observe pathological changes in
tumor tissue; Western blotting was used to detect phosphatidylinositol-3-kinase/protein kinase B (PI3K/Akt) signaling pathway and
apoptosis-related protein expressions in tumor tissue. Results A total of 17 active ingredients and 428 potential targets of C. chinensis,
along with 1 534 targets of breast cancer, and 184 intersection targets, were identified using network pharmacology. Molecular docking
demonstrated favorable interactions for nine core targets, including AKTI, estrogen receptor 1 (ESR1), epidermal growth factor
receptor (EGFR) and tumor protein p53 (TP53), etc, with seven core components such as quercetin and apigenin. KEGG and GO
analysis indicated that PI3K/Akt signaling pathway may be a crucial pathway for C. chinensis to prevent breast cancer. The animal
experiments confirmed the successful establishment of the mouse 4T1 tumor-bearing mouse model. Compared with model group, the
body weight and thymus index of mice in alcohol extract of C. chinensis group were significantly increased (P < 0.05, 0.01), while the
spleen index and photon number of tumor cells were significantly decreased (P < 0.05, 0.01). At the same time, some necrotic areas
were visible in tumor tissue, and the nucleus showed dissolution. The alcohol extract of C. chinensis group significantly down-regulated
the expressions of p-PI3K, p-Akt and B-cell lymphoma-2 (Bcl-2) protein (P < 0.05, 0.01), up-regulated the expression of Bcl-2
associated X protein (Bax) (P < 0.05, 0.01), and increased Bax/Bcl-2 value (P < 0.05, 0.01). Conclusion Alcohol extract of C.
chinensis can significantly inhibit the growth of tumor in tumor-bearing mice, and its mechanism may be related to regulating PI3K/Akt
pathway and promoting cell apoptosis.
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Fig. 1 Venn diagram of drug-disease target
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