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Abstract: Objective To investigate the main active compounds, molecular target genes, and target signal pathways of Qinggan
Huayu Granule (i&FALJRHURL) treating liver cancer. Methods Based on multiple traditional Chinese medicine and disease
databases, the network pharmacology tool was used to screen the main active compounds and action targets of Qinggan Huayu
Granule treating liver cancer, analyze the biological functions of potential targets, and construct a network of
“herb-ingredient-target-disease”. The in vitro and in vivo experiment was used to verify the effect of matrine, the core component of
Qinggan Huayu Granule, on cytological behaviors of liver cancer cells. The regulation of matrine on the candidate target protein was
also detected. Results A total of 86 potential targets for the treatment of liver cancer were screened by traditional Chinese medicine
and disease databases. Through enrichment analysis of potential targets, there were 20 biological processes, 15 cellular components,

20 molecular functions, and 20 signaling pathways were yielded. Using “herb-ingredient-target-disease” network, it was found that
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Qinggan Huayu Granule regulated the biological behaviors of tumors related to liver cancer, such as apoptosis and autophagy, by
mainly targets tumor protein p53 (TP53), vascular endothelial growth factor A (VEGFA), G1/S-specific cyclin-D1(CCND1), and
other hub genes through quercetin, luteolin, matrine and other active ingredients. In vitro experiments revealed that matrine could
inhibit cell proliferation, promote apoptosis, and modulate the levels of molecular markers of oxidative stress in a dose-dependent
manner in liver cancer cell model. At the same time, matrine can regulate expression of TP53, VEGFA, and CCNDI in protein level.
In vivo experiments showed that matrine had a tumor suppression effect on HepG2 xenograft tumors in nude mice, and induced
apoptosis of liver cancer cells. Meanwhile, matrine regulated the expression in protein levels of mitophagy and mitochondrial fission
related molecules. Conclusion The main mechanism of Qinggan Huayu Granule in treating liver cancer was related to systematic
synergy effect of multiple compounds as represented by quercetin, luteolin and matrine, multiple targets as represented by TP53,

VEGFA and CCND1, multiple signal pathways as presented by the regulation effects of apoptosis, mitochondrial homeostasis and

oxidative stress.
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Fig. 1 Chinese materia medica-compounds-targets-disease network diagram of Qinggan Huayu Granule for liver cancer
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Fig.2 Network of core targets of Qinggan Huayu Granule in liver cancer treatment
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Fig. 3 GO analysis of biological process (A), cellular component (B), molecular function (C), and KEGG enrichment analysis

(D) of targets of Qinggan Huayu Granule for liver cancer
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Fig. 5 Detection of TP53 and CCND1 quantities in HepG2 cells by Western blotting
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Fig. 7 Pathological section of implanted tumor in nude mice (HE staining, x 400)
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