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In vitro Cytotoxic Effects of Wine Produced by Phellinus linteus Fermentation
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Phellinus linteus (Berk. & M.A. Curtis) Teng, commonly referred to as Sangwhang in Korea, is a well-known
species of the genus Phellinus, which attracts great attention due to its phamarcological values. P. linteus has been
reported to produce anti-tumor, anti-angiogenic, anti-mutagenic and immunomodulatory activities in vivo and in vitro.
However, despite extensive biochemical studies on P. linteus, the wine produced by P. linteus fermentation (WPLF)
has poorly investigated. In the present study, it was compared the in vitro cytotoxic effects of WPLF with ethanol as
positive control. WPLF as well as ethanol induced the inhibition of cell proliferation and morphological changes in both
HepG2 and A549 cells in a concentration-dependent manner, however, WPLG treatment has less cytotoxic effects than
ethanol treatment. These cytotoxic effects were associated with the induction of apoptotic cell death, but, WPLG
treatment has less apoptotisis inducing effects than ethanol treatment.
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Fig. 1. Anti-proliferative effects of wine produced by Phellinus

linteus fermentation, (WPLF) and ethanol treatment in HepG2

cells. Cels were treated with various concentrations of WPLF (B) and ethanol (A).

After 48 h incubation with, MTT assay was performed. Results are expressed as
average +/- SD from three separate experiments.
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Fig. 2. Anti-proliferative effects of Wine produced by WPLF and
ethanol treatment in A549 cells. Cels were freated with various
concentrations of WPLF (B} and ethanol (A). After 48 h incubation with, MTT assay was
performed. Results are expressed as average +/-'SD from three separate experiments.
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Fig. 3. Morphological changes in HepG2 cells following treatment
with WPLF and ethanol. Exponentially growing cells were incubated with either
vehicle alone (0) or WPLF (B) and ethanol (A) for 48 h. Cell morphology was
visualized by light microscopy. Magnification, x200.
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Fig. 4. Morphological changes in A549 cells following treatment
with WPLF and ethanol. Exponentially growing cells were incubated with either
vehicle alone () or WPLF (B) and ethancl (A) for 48 h. Cell morphology was
visualized by light microscopy. Magnification, x200.
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Fig. 5. Induction of apoptotic bodies in WPLF- and ethanol-treated
HepG2 cells. Cells were treated with WPLF (B) and ethanol (A) for 48 h, fixed
and then stained with DAPL. After 10 min incubation at room temperature, the cells were
washed with PBS and nuclear morphology was photographed with a fluorescence
microscope using blue filter. Magnification, X400,
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Fig. 6. Induction of apoptotic bodies in WPLF- and ethanol-treated
A549 cells. Cells were trealed with WPLF (B) and ethanol (A) for 48 h, fixed and
then stained with DAPL After 10 min incubation at room temperature, the cells were
washed with PBS and nuclear morphology was photographed with a fluorescence
microscope using blue filter. Magnification, X400.
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Table 1. Induction of sub-G1 population of the cell cycle after WPLF
and ethanol treatment in HepG2 and A549 cells.

concentration cell line

(%) HepG2 A549

0 098 0.98

1 251 191

ethanol 2 205 198
3 513 584

4 708 87.2

i 1.98 185

2 - 159 16.1

WRLF 3 307 290
4 396 3.8

Exponentially growing cells were incubated with various concentrations of WPLF and
rthanol for 48 h. Cells were troysinized and pellets were collected. The cells were fixed
and digested with RNase, and then cellular DNA was stained with Pl DNA flow
cytometric cell cycle analysis was performed comparing unireated controls with cells
treated with WEAB and then the frequencies of sub-G? population were calculated.
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