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Study on inhibition of proliferation of subcutaneously transplanted MC38 colon
cancer in mice by Ganoderma lucidum extract rich in total triterpenes

DONG Yue', YIN Lijie', WANG Xiuzhu', FENG Peng’, HOU Yayi'. 1. Medical School of Nanjing University, Nan-
Jing 210093, China; 2. Nanjing Zhongke Pharmaceutical Co., Lid, Nanjing 210008, China

[Abstract] Objective: To investigate effects of Ganoderma lucidum extract rich in total triterpenes on inhibition of subcutane-
ous colon cancer in mice with MC38 cell line, and analyze its impact on changes in myeloid-derived suppressor cells (MDSCs) and T
cells. Methods: Initially, potential targets of Ganoderma lucidum reported in literature were predicted using databases such as Swiss
TargetPrediction and TCMSP, and potential targets of colon cancer were inferred by combining disease targets related to colon cancer
retrieved from GeneCards database; STRING database was utilized to construct a protein-protein interaction (PPI) network for inter-
secting targets; Cytoscape software was employed for network topology analysis of targets selected from STRING database to identify
key targets and speculate on potential active drug components; DAVID database was used to perform GO and KEGG pathway enrich-
ment analysis on differential genes. Based on results of inferred potential important active components of Ganoderma lucidum in inhibiting
tumor growth, a subcutaneous colon cancer mouse model with MC38 cell line was established and administered intragastric treatment
with Ganoderma lucidum extracts of varying total triterpene content. Ki67 immunohistochemical staining was used to observe prolifera-
tive capacity of mouse tumors; flow cytometry was used to determine changes in T cells and MDSCs in tumors and spleens of mice;
ELISA was used to measure level of IL-6 in mouse serum. Results: Network pharmacology analysis revealed that main active compo-

nents in Ganoderma lucidum extract that inhibit colon cancer belong to class of total triterpenes. Mice bearing tumors were adminis-
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tered intragastric treatments with N (normal saline), Formulation A (0.01% total triterpenes), Formulation B (0.2% total triterpenes )

and Formulation C (3.5% total triterpenes). Compared to N group, growth of tumors in colon cancer mice treated with Formulation C

was significantly slowed, and tumor volume was markedly reduced. ELISA results demonstrated that Formulation C could decrease

expression of IL-6 in mouse serum. Flow cytometry results showed that proportion of G-MDSCs in tumors and spleens of mice in Group

C was decreased, while proportion of CD8'T cells was increased. Conclusion: Ganoderma lucidum extract rich in total triterpenes can

significantly inhibit growth of colon cancer in MC38 cell line subcutaneous mouse model, markedly down-regulate proportion of G-MDSCs

in tumors and spleens of tumor-bearing mice, and increase proportion of CD8'T cells, suggesting that inhibitory effect of Ganoderma

lucidum extract rich in total triterpenes on colon cancer is mainly achieved through modulation of immune responses.
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Note: A: Venn diagram of Ganoderma lucidum targets and colon cancer-
related targets; B: GO biological enrichment analysis; C: KEGG
pathway enrichment analysis.
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Note: A: Construction of colon cancer mouse model and administration
process (n=5, created with BioGDP. com) ; B: Changes in mouse
body weight; C: Subcutaneous tumor volume; D: Representative
diagrams of subcutaneous tumor tissues; E: Subcutaneous tumor
weight. *P<0. 05.
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Fig. 2 Impact of Ganoderma lucidum extracts with different

concentrations of total triterpenes on tumor growth

of mice with MC38 subcutaneous tumors
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Fig. 3 Formulation C inhibits proliferation of colon cancer cells in mice
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