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Abstract: 2',4'-Dimethoxychalcone (DMC) is a structural modifier of carvacrol B. In this study, gastric cancer

Wk H #1: 2024-11-15; &[5 H #1: 2025-01-24.

FeEW A ER ARSI H (82474132); BT H AR S (23ZR 1463100, 21ZR 1462800); b 17 52 7 v 24 8 5206 5 JF AR AR (21DZ2270500);
TFFEAE )3T 15 77 5 T (Y2021088).

*JHAE & E-mail: xiaojunwu320@126.com; shihailian2003@163.com

DOI: 10.16438/7.0513-4870.2024-1136



1422 - 242224 Acta Pharmaceutica Sinica 2025, 60(5): 1421-1431

cells MGC-803 and HGC-27 were used as the subjects to investigate the anti-tumor effect and mechanism of DMC
on gastric cancer (GC) cells both in vitro and in vivo. DMC inhibited cell viability and cell proliferation and
promoted cell apoptosis in GC cells, detected by CCK-8 assay, EdU staining and Annexin V-FITC/PI double-
staining flow cytometry. A nude mouse model of GC cell xenograft was constructed by subcutaneous injection
with MGC-803 cells, for measuring the effect of DMC on the growth of GC in vivo, and DMC inhibited the
growth of subcutaneous transplantation tumor in nude mice. The animal experiments were approved by the
Animal Ethics Committee of Shanghai University of Traditional Chinese Medicine under the ethical number
PZSHUTCM2310110002. The effect of DMC on the RNA expression of MGC-803 cells was detected by RNA-seq
assay, and it was found that the biological function of DMC was enriched in glycolysis. DMC inhibited the glucose
uptake capacity and lactate production and efflux of gastric cancer cells, detected by using 2-NBDG probe with
flow cytometry and lactate (LD) test kit. Western blot assay was performed to detect the protein expression of
proliferation, apoptosis, and glycolysis-related proteins in gastric cancer cells, and the results demonstrated that
DMC up-regulated the protein expression of cleaved caspase-9, cleaved caspase-3, cleaved PARP, down-regulated
Ki-67 protein expression, and inhibited the protein expression of c-Myc, LDHA, GLUT3, PDHK1 and MCT1 in
gastric cancer cells. The Seahorse energy metabolism analyser was used to measure the rate of glycolysis, and it
was found that DMC could down-regulate the basal glycolysis rate and compensatory glycolysis in gastric cancer
cells. The c-Myc overexpressing cell line MGC-803 was used in the reversal experiment to further confirm that
DMC suppressed gastric cancer growth through inhibiting c-Myc mediated glucose uptake and glycolysis. In
conclusion, DMC may inhibit the protein expression of c-Myc and its target glycolysis-related genes, suppressed
c-Myc-mediated glucose uptake and glycolysis in gastric cancer cells, thereby inhibited the cell proliferation and
promoted cell apoptosis of gastric cancer cells, and thus finally inhibited the growth of gastric cancer in vivo and in
vitro.
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Figure 1 Chemical structure of helichrysetin (A) and DMC (B).
DMC: 2'4'-Dimethoxychalcone
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Figure 2 DMC inhibited cell proliferation and enhanced cell apoptosis of gastric cancer cells in vitro. A: DMC inhibited the cell viability
of MGC-803 cells; B: DMC inhibited the cell viability of HGC-27 cells; C: 20 umol-L"' DMC significantly inhibited the cell viability of
MGC-803 cells from 24 h of intervention; D: 20 umol-L"' DMC significantly inhibited the cell viability of HGC-27 cells from 24 h of
intervention; E, G: DMC inhibited the cell proliferation of MGC-803 cells; F, H: DMC inhibited the cell proliferation of HGC-27 cells; I:
DMC inhibited the protein expression of Ki-67 in gastric cells; J: DMC enhanced cell apoptosis in gastric cancer cells; K: DMC enhanced

the protein expression of apoptosis-related proteins in gastric cells. n = 3.x £s. "P<0.05, "P<0.01,™

P<0.001 vs control. Scale bar 200 um
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