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Cytotoxic Effect of a-Mangostin through Suppression of the Wnt/B-Catenin
Pathway in Triple-Negative Breast Cancer Stem Cells

So Jin Park and Hye Jin Jung*

Department of Pharmaceutical Engineering and Biotechnology, Sun Moon University,
70, Sunmoon-ro 221, Tangjeong-myeon, Asan-si, Chungnam 31460, Korea

Abstract — Triple-negative breast cancer stem cells (TNBCSCs) play a critical role in the high aggressiveness, metastatic poten-
tial, and therapeutic resistance of triple-negative breast cancer (TNBC). Consequently, targeting TNBCSCs represents a prom-
ising strategy to improve clinical outcomes in TNBC patients. o-Mangostin, a natural xanthone compound isolated from the
tropical fruit Garcinia mangostana (mangosteen), has attracted attention for its potential anticancer properties. In this study, we
investigated the inhibitory effects of a-mangostin on the growth of TNBCSCs derived from MDA-MB-231 and HCC1937 cell
lines. Our results demonstrated that a-mangostin significantly inhibited both the proliferation and tumorsphere-forming capacity
of TNBCSCs. Importantly, this antiproliferative effect was closely associated with the induction of apoptosis. Further mech-
anistic analysis revealed that a-mangostin suppressed the Wnt/B-Catenin signaling pathway and reduced the expression of key
stemness-related markers. Collectively, these findings suggest that a-mangostin may serve as a promising natural therapeutic
agent for the prevention and treatment of TNBC by targeting its cancer stem cell population.
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Fig. 1. a-Mangostin inhibits the proliferation and tumorsphere formation of TNBCSCs. The effects of a-mangostin on the prolifera-
tion and tumorsphere-forming ability of TNBC stem cells (TNBCSCs) derived from MDA-MB-231 and HCC1937 cell lines were
evaluated. For the proliferation assay, cells were treated with a-mangostin at concentrations of 1.25, 2.5, 5, and 10 uM and incubated
for 72 h. Cell proliferation was assessed using the CellTiter-Glo® luminescent assay. For the tumorsphere formation assay, cells were
treated with a-mangostin at concentrations of 0.625, 1.25, 2.5, and 5 pM and cultured for 72 h. The number and size of tumorspheres
in each well were observed under an optical microscope. Data are presented as the mean + SD (n=3). Statistical analysis was per-
formed using one-way ANOVA with Tukey’s post hoc test. *p <0.05, ***p <0.001 vs. the control.
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Fig. 2. a-Mangostin induces cell cycle arrest and apoptosis in TNBCSCs. TNBC stem cells (TNBCSCs) derived from MDA-MB-231
and HCC1937 cell lines were treated with a-mangostin at concentrations of 2 and 4 uM for 24 h. (A) Cell cycle distribution was ana-
lyzed using a Muse® Cell Analyzer with the Muse® Cell Cycle Kit. (B) Apoptotic cell death was assessed using the Muse® Annexin V
& Dead Cell Kit. Data are presented as the mean + SD (n=3). Statistical analysis was performed using one-way ANOVA with Tukey’s
post hoc test. *p < 0.05 vs. the control.
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Fig. 3. a-Mangostin induces apoptotic characteristics in TNBCSCs. TNBC stem cells (TNBCSCs) derived from MDA-MB-231
and HCC1937 cell lines were treated with a-mangostin (2 and 4 uM) and cultured for 24 h. (A) Nuclear morphology was assessed
by DAPI fluorescence staining. Condensed and fragmented nuclei, indicative of apoptosis, are marked with red arrows. (B) Mito-
chondrial membrane potential (MMP) was evaluated using TMRE fluorescence staining. (C) Protein expression levels of apopto-
sis-related regulators were examined by Western blot analysis. B-Actin was used as a loading control, and band intensities were
quantified by densitometry. Data are presented as the mean £ SD (n=3). Statistical analysis was performed using one-way ANOVA
with Tukey’s post hoc test. *p < 0.05, **p < 0.01, ***p < 0.001 vs. the control.
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Fig. 4. a-Mangostin downregulates stemness markers and inhibits the Wnt/B-Catenin signaling pathway in TNBCSCs. TNBC stem
cells (TNBCSCs) derived from MDA-MB-231 and HCC1937 cell lines were treated with a-mangostin (2 and 4 uM) and cultured
for 24 h. (A,B) The protein expression levels of stemness markers and components of the Wnt/pB-Catenin signaling pathway were
analyzed by Western blotting. f-Actin was used as a loading control, and band intensities were quantified by densitometry. (C)
Cytoplasmic and nuclear fractions were isolated after a-mangostin treatment, and the expression levels of f-Catenin were analyzed
by Western blotting. -Actin and Lamin A/C served as loading controls for the cytoplasmic and nuclear fractions, respectively.
Band intensities were quantified by densitometry. Data are presented as the mean + SD (n=3). Statistical analysis was performed
using one-way ANOVA with Tukey’s post hoc test. ¥*p < 0.05 vs. the control.
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