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Platycodon grandiflorum (PG) has been known to possess many biological effects, including anti-in-
flammatory and anti-allergy activity and anti-obesity and hyperlipidemia effects. However, little re-
search has been conducted regarding its anticancer effects, with the exception of its ability to stimulate
apoptosis in skin cells. There has also been no study regarding PG-induced autophagy. The modu-
lation of autophagy is recognized as one of the hallmarks of cancer cells. Depending on the type
of cancer and the context, autophagy can suppress or help cancer cells to overcome metabolic stress
and the cytotoxicity of chemotherapy. Therefore, the present study was designed to investigate wheth-
er or not extracts from PG-induced cell death were connected with autophagy and apoptosis in
HCT-116 human colon cancer cells. PG stimulation decreased cell proliferation in a dose- and time-de-
pendent manner and induced apoptosis, which was partially dependent on the activation of caspases.
PG treatment also resulted in the formation of autophagic vacuoles simultaneously with regulation of
autophagy-related genes. Interestingly, a PG-mediated apoptotic effect was further triggered by pre-
treatment with the autophagy inhibitors 3-methyladenin and bafilomycin Al. However, cell viability
recovered quite well with bafilomycin A1 treatment. These findings show that PG treatment promotes
both autophagy and apoptosis and that PG-induced autophagic response might play a role in the au-

tophagic cell death of HCT-116 cells.
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Fig. 1. Suppression of cell growth and proliferation by Platyco-
don grandiflorum (PG) treatment in HCT-116 human co-
lon cancer cells. A) HCT-116 cells were seeded at an ini-
tial density of 1.5x10° cells per ml in 6 well plates. Cell
viability was checked 48 h after indicated concentrations
of PG by MTT assay. The data is reported as a mean
+ S.D. of three independent experiments (, p<0.05 versus
untreated control). B) Morphologic changes were directly
photographed (magnification, x50).
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Fig. 2. Induction of apoptosis by PG exposure
in HCT-116 cells. A) Cells were stimu-
lated with 1 mg/ml of PG for the
marked times. Cell viability was meas-
ured by MTT assay. B) Cell death was
detected by hemocytometer counting
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Fig. 3. Inhibition of PG-induced apoptosis by pan-caspase inhibitor in HCT-116 cells. A) HCT-116 cells were treated by PG for
various times. The cells harvested and flow cytometer analysis was performed for analysis of DNA content. Population
of sub-G1 was shown. Columns represents the mean + SD of three independent experiments (, p<0.05 versus untreated

control).

B) Western blot analysis of the expressions of Bcl-2, Bid, casapase-3, and PARP was performed. A representative

Western blot (n=3) is shown. C) Cells were stained with DAPI and cell morphological characterization was analyzed using

fluorescence microscope (magnification x50).

D) Cells were incubated for 1 hr in the absence or presence of 50 uM Z-VAD-fmk,

and then treated with or without PG (1 mg/ml). 24 hr or 48 hr after PG treatment, cells were evaluated for the sub-Gl
DNA content using a flow cytometry. Data are mean + SD from three independent experiments and are presented as fold
change compared with vector control (, p<0.05 versus untreated control).
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Fig. 5. Promotion of PG-induced apoptosis by autophagy inhibition using 3-MA. A) MTT assay and B) flow cytometry anaylsis
was performed in HCT116 cells treated with 1 mg/ml PG for 24 hr or 48 hr in the absence or presence of 3-MA (1 mM,
pretreated for 1 hr. The data is reported as a mean + S.D. of three independent experiments Columns represents the mean
+ SD of three independent experiments (, p<0.05 versus untreated control). C) Morphologic changes were directly photo-
graphed at the indicated times (magnification x200).
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ments and are presented as fold change compared with vector control (, p<0.05 versus untreated control). C) Morphologic
changes were directly photographed at the indicated times (magnification x200).
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