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Abstract

human MCF-7 breast cancer cells. Cell viability was assessed by trypan blue dye exclusion assay, cell cycle distri-

To evaluate the mechanism of 2-methyl-3-hydroxy-anthraquinone ( MHA) inducing apoptosis in

bution, apoptosis and mitochondrial membrane potential and [ Ca’* ], were measured by FACScan; the protein
expression of caspase-4, caspase-7, caspase-9, Bcl-2, Bax, calpain and cytochrome C in the MCF-7 cells was eval-
uated by Western blots. The results demonstrated that MHA was able to inhibit cell proliferation in a time-
dependent manner. It induced [ Ca’* ], overload, decreased mitochondrial membrane potential and finally induced
cancer cell apoptosis. Caspase4, caspase-7, caspase-9 and calpain protein were activated. Bax expression was
upregulated and Bel-2 expression was downregulated. MHA induced MCF-7 cells apoptosis via Ca’*/calpain/
caspase-4 pathway.
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Figure 1  Antiproliferation effect of methylanthraquinone ( MHA) on
MCF-7 cells by trypan blue dye exclusion assay (x +s,n=3)
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Figure 2 MHA (30 pmol/L) induces intracellular Ca* concentration
([Ca** ],) increase and calpain activation in MCF-7 cells

A:[Ca®* ], is detected using Fluo-3/AM and PI double staining The
percentages of top right quadrants and bottom right quadrants presented
the effective increase of [ Ca** ],(x +s,n=3). B;:The protein expres-
sion of calpain in MCF-7 cells treated with MHA (30 wmol/L) by
Western blot analysis. Actin protein is blotted as control
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Figure 3 MHA (30 pmol/L) induces MCF-7 cells apoptosis and cell cycle arrest

A Cell cycle is detected using PI staining; B: Cell apoptosis is detected using Annexin V-FITC and PI double staining. Bottom right quadrants represent

early-apoptosis cells and top right quadrants represent late-apoptosis cells; C: Cell apoptosis was observed by fluorescence microscopy using AO/EB

staining ( x200)
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Figure 4 MHA (30 wmol/L) induces MMP MCF-7 cells decrease
and cytochrome C release

A : Mitochondrial membrane potential ( MMP) is detected using PI and
Rh123 double staining. The percentage of bottom left quadrant and top
left quadrant represent MMP decrease (x +s,n =3 ). B: The protein
expression of cytochrome C in MCF-7 cells treated with MHA (30
wmol/L) by Western blot analysis. Actin protein is blotted as control
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Figure 5 Expression of apoptosis-related proteins in MCF-7 cells trea-
ted with MHA (30 wmol/L) for 12,24 or 48 h by Western blot analy-
sis. Equal amounts (50 pg/lane) of cellular protein are fractionated on
8% -12% SDS-PAGE gels and transferred to PVDF membranes as
described in Materials and Methods. Actin protein is blotted as a control
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