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Abstract

Defatted green tea seed was extracted with 100% ethanol for 4 hr and then fractionated with petroleum ether,
ethyl acetate and butanol. The ethanol and butanol extracts showed greater increases in antiproliferation potential
against liver cancer cells than petroleum ether, ethyl acetate, H»O, and hot water extracts did. Thus, this study
was carried out to investigate the anti—proliferative actions of defatted green tea seed ethanol extract (DGTSE)
in HepG2 cancer cells. The DGTSE contained catechins including EGC (1039.1+15.26 ng/g), tannic acid (683.5
+17.61 ng/g), EC (62.4%+5.00 pg/g), ECG (24.4+7.81 pg/g), EGCG (20.9£0.96 png/g) and gallic acid (2.4+0.68
1g/g), but caffeic acid was not detected when analyzed by HPLC. The anti-proliferation effect of DGTSE toward
HepG2 cells was 83.13% when treated at 10 ng/mL, of DGTSE, offering an ICsy of 6.58 pg/mL. DGTSE decreased
CYP1A1 and CYP1AZ2 protein expressions in a dose-dependent manner. Quinone reductase and antioxidant re—
sponse element (ARE)-luciferase activities were increased about 2.6 and 1.94-fold at a concentration of 20 pg/mL
compared to a control group, respectively. Enhancement of phase II enzyme activity by DGTSE was shown
to be mediated via interaction with ARE sequences in genes encoding the phase enzymes. DGTSE significantly
(p<0.05) suppressed prostaglandin E» level, tumor necrosis factor-a (TNF-a) protein expressions, and NFxB
translocation, but did not affected nitric oxide production. From the above results, it is concluded that DGTSE
may ameliorate tumor and inflammatory reactions through the elevation of phase II enzyme activities and sup-
pression of NFxB translocation and TNF-a protein expressions, which support the cancer cell anti—proliferative

effects of DGTSE in HepG2 cells.
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Table 1. IC59 values of cell viability of defatted green tea seed extracts in HepG2 cell (ng/mL)
EtOH" PE? EtOACY BuOH" H.0 HW”
1Cs value 6.58 120.77 18.29 3.54 44.37 25.02

DEthanol. ?Petroleum ether. 3)Ethyl acetate. YButanol. *Hot water.
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Fig. 1. Effects of defatted green tea seed fractionation ex—

tracts on antiproliferation of HepG2 cell. Cells (5x 10%/well)
were preincubated with and without indicated concentrations of
DGTS ethanol extract and its fractions for 24 hr, and then in—
cubated for 48 hr. The data shown are representative of triplicate
experiments. DGTS: defatted green tea seed extract, EtOH: etha-
nol, PE: petroleum ether, EtOAC: ethyl acetate, BuOH: butanol,
HW: hot water.
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Table 2. HPLC conditions for analysis of polyphenols con-
tents in defatted green tea seed ethanol extract

Items Conditions
Instrument HPLC (JASCO 1580)
Column Shiseido capcell Pak C18
(5 pum, 4.6x2250 mm, Phenomenex)
Detector UV 280/210 nm
Mobile phase Solvent A : Solvent B (9:1—4:6)
Flow rate 0.5 mL/min
Sample injection 20 nL

Solvent A: 0.5% HsPO,, Solvent B: 50% CHsCN in 0.5% HsPO..
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Fig. 2. Effects of defatted green tea seed ethanol extract on

the antiproliferation of HepG2 cell. Cells (5x10%/well) were
preincubated with and without indicated concentrations of DGTS
ethanol extract for 24 hr, and then incubated for 48 hr. The data
shown are representative of triplicate experiments. Bars represent
the mean+SE and values with same superscript are not sig—
nificantly different by Duncan’s multiple range test at p<0.05.
DGSTE: defatted green tea seed ethanol extract.

Table 3. Contents of catechins, caffeic acid, tannic acid, and gallic acid of defatted green tea seed ethanol extract by HPLC

analysis (ng/g extracts)
EGCG EGC ECG Tannic acid Caffeic acid Gallic acid
20.9+0.96" 1039.1+15.26 24.4+7.81 62.4+5.00 683.5+17.61 -2 2.4+0.68

"Mean=+SE. “Not detected.
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Fig. 3. Effects of defatted green tea seed ethanol extract on CYP1A1 and CYP1A2 proteln expressmns m HepG2 cell Cells
(1x10%dish) were preincubated with and without indicated concentrations of DGTS ethanol extract for 24 hr, and then incubated for
48 hr. (A) Levels of CYP1Al and CYP1A2 proteins were measured by western blot analysis and actin was used as an internal control.
(B and C) All signals were normalized to protein levels of the control protein, actin, and expressed as a ratio. The data shown are
representative of triplicate experiments. Bars represent the mean =SE and values with same superscript are not significantly different
by Duncan’s multiple range test at p<0.05. DGSTE: defatted green tea seed ethanol extract.
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Fig. 4. Effects of defatted green tea seed ethanol extract on

QR activity of HepG2 cell. Cells (1 x10%dish) were preincubated
with and without indicated concentrations of DGTS ethanol ex—
tract for 24 hr, and then incubated for 48 hr. The data shown
are representative of triplicate experiments. Bars represent the
mean+SE and values with same superscript are not significantly
different by Duncan’s multiple range test at p<0.05. DGSTE: de-
fatted green tea seed ethanol extract.
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Fig. 5. Effects of defatted green tea seed ethanol extract on
ARE activity of HepG2 cell. Cells (1x10°/dish) were pre-
incubated with and without indicated concentrations of DGTS
ethanol extract for 24 hr, and then incubated for 48 hr. The data
shown are representative of triplicate experiments. Bars represent
the mean+SE and values with same superscript are not sig—
nificantly different by Duncan’s multiple range test at p<0.05.
DGSTE: defatted green tea seed ethanol extract.
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Table 4. Effects of defatted green tea seed ethanol extract on PGEz, NO and TNF-a levels in HepG2 cell

DGTSE" (pg/mL)
0 2.5 5 10 20

PGE; (pg/mL) 38900 =7 - - -

Nitric oxide (uM) 0.224t0.006’:1S 0.225+0.009 0.225+0.014 0.235+0.005 0.224+0.008

TNF-a (pg/mL) 58.47+1.00™ 58.13+0.77 59 91+0.44 58.47+0.33 58.47+1.00

UDefatted green tea seed ethanol extract. “Mean+SE. *Not detected.

MNot significant.
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Fig. 6. Effects of defatted green tea seed ethan()l extract on
TNF-a protein expression in HepG2 cell. Cells (1 x 10%dish)
were preincubated with and without indicated concentrations of
DGTS ethanol extract for 24 hr, and then incubated for 48 hr.
(A) Level of TNF-a was measured by western blot analysis and
actin was used as an internal control. (B) All signals were nor-
malized to protein levels of the control protein, actin, and ex—
pressed as a ratio. The data shown are representative of triplicate
experiments. Bars represent the mean+SE and values with same
superscript are not significantly different by Duncan’s multiple
range test at p<0.05. DGSTE: defatted green tea seed ethanol
extract.
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Fig. 7. Effects of defatted green tea seed ethanol extréoct on
NFkB protein expressions in HepG2 cell. Cells (1 x10%dish)
were preincubated with and without indicated concentrations of
DGTS ethanol extract for 24 hr, and then incubated for 48 hr.
(A) Level of p65 was measured by western blot analysis and actin
was used as an internal control. (B) All signals were normalized
to protein levels of the control protein, actin, and expressed as
a ratio. The data shown are representative of triplicate experi—
ments. Bars represent the mean+SE and values with same su-
perscript are not significantly different by Duncan’s multiple range
test at p<0.05. DGSTE: defatted green tea seed ethanol extract.
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