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[Abstract] Objective Based on cell experiments, animal experiments and network pharmacology, the function and
molecular mechanism of Astragalus extract against hepatocellular carcinoma (HCC) were explored. Methods MHCC-97H and
HCC-LM3 cells were used as the research objects. MTT assay was used to detect the cell viability after treatment with different drug
concentrations (0, 0.25, 0.5, 0.75, 1.0 mg/ml) of Astragalus extract for 48 h, and the half inhibitory concentration (IC,,) was
calculated. The proliferation ability of single cells was detected by colony formation assay. Scratch test and Transwell test were used to
detect cell migration and invasion ability. Apoptosis was detected by flow cytometry. The hepatocellular carcinoma model of nude
mice was constructed by subcutaneous injection of MHCC-97H and HCC-LM3 cells. The nude mice were randomly divided into
control group and experimental group (n=4). The control group was given 200 pL pure water, and the experimental group was given
200 pL concentration of 100 mg/kg Astragalus extract. The volume and weight of the tumor were measured to explore the effect of
Astragalus extract on the tumor in vivo. The active components and targets of Astragali Radix were obtained through the Traditional
Chinese Medicine Systems Pharmacology (TCMSP) database. GeneCards, DisGeNET, TTD and OMIM databases were used to
summarize HCC disease targets. The Astragali Radix-HCC intersection genes were imported into the DAVID database for gene
ontology (GO) and Kyoto Encyclopedia of Genes and Genomes (KEGG) analysis. String online platform was used for protein
interaction analysis, and ChimeraX 1.8 software was used for molecular docking. The expression of related proteins after 0.5 mg/ml
Astragalus extract treatment for 48 h was detected by immunofluorescence. Results MTT assay showed that The IC,, values of the
two HCC cells were 0.462 mg/ml and 0.496 mg/ml, respectively, after 48 h of treatment with Astragalus extract, and both were close
to 0.5 mg/ml. Therefore, the 0 mg/ml Astragalus extract treatment group was the control group, and the 0.5 mg/ml Astragalus extract
treatment group was the experimental group, The proliferation of HCC cells was significantly inhibited. Compared with the control
group, the number of clones, migration and invasion ability of the experimental group were significantly decreased (P<0.01), and the
apoptosis rate was significantly increased (P<0.01). In vivo experiments showed that there was no significant difference in the average
body weight of nude mice between different treatment groups after intragastric administration of Astragalus extract, and there was no
significant difference in tumor weight and volume in vivo (P>0.05). In terms of network pharmacology, there were 52 intersection
targets between Astragali Radix and HCC. The results of GO analysis showed that the anti-HCC of Astragali Radix is related to the
negative regulation of apoptosis, phosphorylation and other biological processes. It is also related to cell components such as
cytoplasm and protein-containing complexes, as well as molecular functions such as protein binding and enzyme binding. KEGG
results showed that the key targets of Astragali Radix against HCC mainly involved pathway in cancer, PI3K/AKT signaling pathway
and so on. The network diagram of disease-drug-pathway-target showed that the main active components of Astragali Radix against
HCC were quercetin, (3R)-3-(2-hydroxy-3,4-dimethoxyphenyl)chroman-7-ol, kaempferol, isorhamnetin and so on. Protein-Protein
Interaction networks analysis showed that the core targets of Astragali Radix anti-HCC were TP53, EGFR, AKT1, MYC, SRC, etc.
The results of molecular docking showed that the docking binding energies of quercetin, (3R)-3-(2-hydroxy-3,4-dimethoxyphenyl)
chroman-7-ol , kaempferol and isorhamnetin with TP53, EGFR and MYC were all<-7 kcal/mol, indicating that they had strong
binding activity. The results of cellular immunofluorescence showed that compared with the control group, the expression level of P53
protein was significantly up-regulated (P<0.01) and the expression level of AKT1 protein was significantly down-regulated (P<0.05)
after treatment with 0.5 mg/ml Astragalus extract for 48 h. Conclusion Astragali Radix can significantly inhibit the proliferation,

migration and invasion of HCC cells, and induce apoptosis. The results of network pharmacology suggest that Astragali Radix plays an
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inhibitory role in HCC through multiple components, multiple pathways and multiple targets. Its anti-tumor mechanism may be

closely related to the PI3K/AKT signaling pathway.
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Fig.1  Effects of Astragalus extract on proliferation and viability of HCC cells
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