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Crocin inhibits NFATc3 activity and promotes radiosensitivity of colorectal cancer
cells co-cultured with cancer associated fibroblasts
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Abstract: Objective To investigate the effect of crocin on the radiosensitivity of colorectal cancer cells co-cultured with tumor
fibroblasts (CAFs), and to explore the molecular mechanism. Method The expressions of activated T nuclear factor c3 (NFATc3) in
human normal colon epithelial cells and colorectal cancer cell lines SW480, SW620, HCT116 and LOVO were compared by real-time
quantitative PCR and Western blotting. The co-culture system of CAFs and HCT116 cells was established. Cells treated with crocin
were irradiated with different doses (0, 2, 4, 6, 8 Gy), cell survival fraction (SF) was analyzed by cell cloning and formation experiment.
Then HCT116 cells were divided into control group, 6 Gy group, CAFs/HCT116 + 6 Gy group, CAFs/HCT116 + crocin + 6 Gy group,
after corresponding treatment, the activity of HCT116 cells in each treatment group was detected by MTT assay, the apoptosis rate of
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HCT116 cells in each treatment group was detected by flow cytometry, the apoptotic morphology of HCT116 cells in each treatment
group was observed by Hoechst 33258 staining, the expression level of NFATc3 in HCT116 cells of each treatment group was
determined by qRT-PCR and Western blotting. Results Compared with human normal colon epithelial cells NCM460, the relative
expression levels of NFATc3 mRNA and NFATc3 protein in human colorectal cancer cell lines SW480, SW620, HCT116, and LOVO
were significantly up-regulated (P < 0.05). Compared with HCT116 cells, the SF of HCT116 cells co-cultured with CAFs was
significantly increased after irradiation (P < 0.05), compared with HCT116 cells co-cultured with CAFs, the SF of HCT116 cells co-
cultured with CAFs and treated with crocin after radiation treatment was significantly decreased (P < 0.05). Compared with the 6 Gy
group, the survival rate of HCT116 cells in CAFs/HCT116 + 6 Gy group was significantly increased (P < 0.05), while the apoptosis
rate was significantly decreased (P < 0.05), the intracellular staining was more uniform, and no dense and densely stained apoptotic
cells were observed, the relative expression levels of NFATc3 mRNA and NFATc3 protein were significantly up-regulated (P < 0.05).
Compared with CAFs/HCT116 + 6 Gy group, the survival rate of HCT116 cells in CAFs/HCT116 + crocin + 6 Gy group was
significantly decreased (P < 0.05), and the apoptosis rate was significantly increased (P < 0.05), there were more dense dense staining
and fragmentation fluorescence blocks in the cells, the relative expression levels of NFATc3 mRNA and NFATc3 protein in cells were
significantly down-regulated (P < 0.05). Conclusions Crocin can significantly improve the radiosensitivity of colorectal cancer

HCT116 cells co-cultured with CAFs, thus promoting cell apoptosis, and the effect may be related to the inhibition of NFATc3.
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