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Fig. 1 Inhibitory effects of flavones and flavonols on
the growth of KYSE-510 cells (a) and OE33 cells (b)
ICss were determined from the concentration response curves for 24 h,
48 h and 72 h. E: Luteolin; B : Quercetin; A: Chrysin; [I: Kaempferol;

M : Apigenin; [1: Myricetin.
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Fig. 2 Effects of flavones and flavonols on the induction
of DNA fragmentation in KYSE-510 cells (a)
and in OE33 cells (b)
M: DNA marker; /: 0.1% DMSO; 2: 100 pmol/L 5-FU; 3: Luteolin; 4:
Quercetin; 5: Chrysin; 6: Kaempferol; 7: Apigenin; 8: Myricetin.
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Fig. 3 Effects of flavones and flavonols on induction of apoptosis in KYSE-510 cells (a)
and OE33 cells (b) stained by AO
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Fig. 4 Effects of flavones and flavonols on the induction
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Fig. 5 Effects of flavones and flavonols on induction of
PIG3 expression at the mRNA level in
KYSE-510 cells and OE33 cells

M: KYSE-510; [O: OE33.
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Fig. 6 Effects of flavones and flavonols on the expression of proteins related to apoptosis and
cell cycle in KYSE-510 cells (a) and in OE33 cells (b)
I1: Luteolin; 2: Quercetin; 3: Chrysin; 4: Kaempferol; 5: Apigenin; 6: Myricetin; 7: 0.1% DMSO.
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Fig. 7 Schematic representation mechanism by
which flavones and flavonols induce apoptosis
in KYSE-510 and OE33 cells
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Flavone-and Flavonol-Caused Apoptosis in Human Esophageal
Cancer Cells by Inducing The Expression of PIG3

ZHANG Qiang, ZHAO Xin-Huai"
(Key Laboratory of Dairy Science, Ministry of Education, Northeast Agricultural University, Harbin 150030, China)

Abstract Two human esophageal cancer cell lines (KYSE-510 and OE33) were chosen as the tumor model to
explore molecular mechanism of flavones and flavonols on induction of apoptosis. Effects of flavones (luteolin,
apigenin, chrysin) and flavonols (quercetin, kaempferol, myricetin) on induction of apoptosis in KYSE-510 cells
and OE33 cells were observed by DNA fragmentation, acridine orange staining and flow cytometry analysis. The
results of real-time RT-PCR and Western-blot analysis showed that the treatment of KYSE-510 cells and OE33
cells with flavones and flavonols induced the expression of PIG3 at the mRNA and the protein levels. Western-blot
analytical results further showed that induction of PIG3 caused apoptosis in both esophageal cancer cells through
the mitochondrial pathway in a p53-independent manner, and p63 and p73 may be responsible for the induction of
PIG3.
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