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Abstract

Tea extract (TE) has been shown to have anti-tumor properties in a wide variety of experimental systems.
We evaluated green tea extract (GTE) as a biochemical modulator for the antitumor activity of cisplatin and
doxorubicin in the treatment of human lung cancer A549 cells. Cells were grown in RPMI-1640 medium supple-
mented with 10% (v/v) heat-inactivated fetal bovine serum and two antibiotics (100 units/mL penicillin and 100
pg/mL streptomycin). Two types of TE, epigallocatechin galate (EGCG) and GTE, were used in this experiment.
The cells were seeded at 1x10* cells/well in the RPMI-1640 media with or without TE (100 pg/mL) and then
treated with different concentrations of doxorubicin (0~ 14 pg/mlL) or cisplatin (0~35 ng/mL). After incubation
in 5% COs at 37°C for 24 hr, cell viability was determined with a MTT assay. We used a Western blot to detect
the influence of EGCG and GTE on the expression of pb3 and caspase-3 genes in the A549 cells. A549 cell
viability decreased to 15% with a 10 pg/mL concentration of cisplatin, and to 21% with a 8 pg/mL concentration
of doxorubicin, as measured with the MTT assay. However, pre-treatment of the cells with EGCG (100 pg/mL)
or GTE (100 pg/mL) resulted in decreased cell viability with 6 pg/mL of cisplatin and 4 ug/mL of doxorubicin.
There was no apparent change in cell viability between EGCG or GTE administration in cisplatin- or doxor-
ubicin-induced cytotoxicity in A549 cells. The levels of p53 and caspase-3 in the A549 cells increased with
both EGCG and GTE treatment. We found that GTE could potentially affect cisplatin- or doxorubicin-induced
cytotoxicity of A549 cells, which may be useful in the chemotreatment of cancer.
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Fig. 1. Effects of green tea extract (GTE) on viability of
A549 cells. A549 cells were plated at 2x 10 cells/well in 96 well
plate and treated with GTE or EGCG for 24 hours. Mitochondrial
dehydrogenase activity was assayed as an index of cell viability.
Relative vitality = (ODExp/ODCon) x 100%, which is an indication
of A549 cell viability. Representative results are shown as the
mean = SD of triplicates. Values with the different superscripts are
significantly different by Duncan’s multiple range test (p<0.05).
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Fig. 2. Effects of doxorubicin and cisplatin on viability of
A549 cells. Ab49 cells were plated at 2% 10" cells/well in 96 well
plate and treated with doxorubicin or cisplatin for 24 hours.
Mitochondrial dehydrogenase activity was assayed as an index
of cell viability. Relative vitality = (ODExp/ODCon) x 100%, which
is an indication of A549 cell viability. Representative results are
shown as the mean =SD of triplicates. Values with the different
superscripts are significantly different by Duncan’s multiple
range test (p<0.05).
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Fig. 3. Effects of GTE pretreatment on cisplatin—induced cy—
totoxicity of A549 cells. A549 cells were plated at 2x10* cells/
well in 96 well plate and treated with cisplatin for 24 hours. EGCG
(100 pg/mL) and GTE (100 pg/mL) were added to culture media
at 2 hr before cisplatin treatment. Mitochondrial dehydrogenase
activity was assayed as an index of cell viability. Relative vitality
= (ODExp/ODCon) x 100%, which is an indication of A549 cell
viability. Representative results are shown as the mean=+SD of
triplicates. Values with the different superscripts are significantly
different by Duncan’s multiple range test (p<0.05).

Fig. 4. Morphology of cispaltin and /or GTE treated A549
cells. A549 cells were plated at 1 X 10° cells/well in 24 well plate
and maintained in culture for 24 hours. The media were replaced,
and the cells were untreated (A), treated with GTE (100 pg/mL)
alone (B), treated with cisplatin (6 pg/mL) alone (C) or treated
with GTE+cisplatin (D). GTE was added 2 hr before the treat-
ment of cisplatin. The cells were photographed 24 hours later.
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Fig. 5. Effects of TE on doxorubicin-induced cytotoxicity
of A549 cells. A549 cells were plated at 2x 10" cells/well in 96
well plate and treated with doxorubicin for 24 hours. EGCG (100
png/mL) and GTE (100 pg/mL) were added to culture media at
2 hr before doxorubicin treatment. Mitochondrial dehydrogenase
activity was assayed as an index of cell viability. Relative vitality
= (ODExp/ODCon) x 100%, which is an indication of A549 cell
viability. Representative results are shown as the mean+SD of
triplicates. Values with the different superscripts are significantly
different by Duncan’s multiple range test (p<0.05).
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Fig. 6. Effects of GTE on p53 in A549 cells. A549 cells were
untreated (control), treated with GTE (100 pg/mL) or treated with
EGCG (100 pg/mL) for 4 hours. pb3 expressions in Ab49 cells
were examined by Western blot (n=3 per group). Values with
the different superscripts are significantly different by Duncan’s
multiple range test (p<0.05).
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Fig. 7. Effects of GTE on caspase-3 in A549 cells. Cells were
untreated (control), treated with GTE (100 pg/mL) or treated with
EGCG (100 pg/mL) for 4 hours. Caspase-3 expressions in A549
cells were examined by Western blot (n=3 per group). Values
with the different superscripts are significantly different by
Duncan’s multiple range test (p<0.05).
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