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Anthriscus sylvestris (L.) Hoffm. is a perennial herb found
widely distributed in various regions of Korea, Europe, and
New Zealand. The root of A. sylvestris have been extensively
used in the treatment for antitussive, antipyretic, cough
remedy in Oriental medicine, but the physiologically active
function of the leaf of A. sylvestris is as yet unknown. In
this study, we investigated the anti-cancer activity and the
mechanism of cell death of water extracts of leaf of
Anthriscus  sylvestris (WELAS), on human FaDu
hypopharyngeal squamous carcinoma cells. Our data
showed that WELAS treatment inhibited cell viability in a
concentration- and time-dependent manner. In addition, the
treatment of WELAS markedly induced apoptosis in FaDu
cells, as determined by the viability assay, DAPI stain and
FACS analysis. WELAS also increased the proteolytic
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cleavage of procaspase-3, -9 and PARP (poly(ADP-ribose)
polymerase). In addition, exposure to WELAS decreased the
expression of Bcl-2 (an anti-apoptotic factor), but increased
the expression of Bax (a pro-apoptotic factor), suggesting
that mitochondria-dependent apoptotic pathways are
mediated in WELAS-induced apoptosis. Taken together,
these results indicate that water extracts of leaf of A.
sylvestris inhibits cell growth and induces apoptosis via the
mitochondrial-dependent apoptotic pathway in FaDu human
hypopharyngeal squamous carcinoma cells. Therefore, we
propose that the water extracts of leaf of 4. sylvestris is a
novel chemotherapeutic drug, having growth inhibitory
properties and induction of apoptosis in human oral cancer
cells.
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Fig. 1. Inhibition of cell viability by WELAS in dose- and
time-dependent in FaDu cells. Cells were treated with various
concentration (0.1-5 mg/ml) of the WELAS in FaDu cells for
24, 36 and 48h. Cells viabilities were determined by the MTT
assay. The percentage of cell viability was calculated as a
ration of A570 nm. Results were expressed as percent of the
control. Each data point represents the mean+-SD of three
independent experiments. * p<0.05, ** p<0.01, *** p<0.001
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Fig. 2. Induction of apoptosis in FaDu cells treated with WELAS. The cells were treated with 1 mg/ml, 2.5 mg/m{ WELAS for 48
hours. (A) Cell viability of FaDu cells by WELAS. The live cells were stained by Calcein AM (green color) and the dead cells were
stained by Ethd-I (red color). Stained cells were observed by fluorescence microscopic analysis and imaged (X100). (B) Changes in
nuclear morphology by WELAS. Arrows show the chromatin condensation and reduced nuclear size of FaDu cell by WELAS
treatment. The percentage of apoptotic cells was calculated as the ratio of apoptotic cells to control FaDu cells. ** p<0.05, ***

p<0.001
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Fig. 3. Increase of early and late apoptotic cells in FaDu cells treated with WELAS. The cells were treated with 1 mg/mé, 2.5 mg/ml
WELAS for 48 hours. The cells stained with Annexin-V/7-AAD. The apoptotic cells were analyzed by FACS analysis. (A) Dot plots
represented four independent section (C1; necrosis cells, C2; late apoptosis & necrosis cells, C3; live cells, C4; early apoptosis cells).
The X axis shows the intensity of Annexin-V fluorescence. The percentage of each sections are shown in (B). Each data point
represents the mean + SD of three independent experiments. ** p<0.01, *** p<0.001
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Fig. 4. The expression levels of apoptosis-related proteins in FaDu cells treated with WELAS. The FaDu cells were treated with 1 mg/
ml, 2.5 mg/ml WELAS for 48 hours. Whole lysates were separated on 12% SDS-PAGE and transferred to membranes. Membranes
were probed with the indicated antibodies against Cleaved caspase-3, -9, -PARP (A) and against Bcl-2, Bax (B). The amount of
protein normalized by a comparison with the actin levels. Each data point represents the mean = SD of three independent

experiments. *** p<0.001
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