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Platycodin D is a major constituent of triterpene saponins, which is found in the root of FPatycodon
grandiflorum, Platycodi Radix, which is widely used in traditional Oriental medicine for the treatment
of many chronic inflammatory diseases. Several pharmacological effects of this compound have been
reported recently, such as anti-inflammation, immunogenicity, anti-adipogenesis, lowered cholesterol,
and anti-cancer activity. However, the mechanism by which this action occurs is poorly understood.
In this study, we found that platycodin D greatly increased the potential of the anti-proliferative effect
in various cancer cell lines. Our data revealed that platycodin D treatment resulted in a time- and
concentration-response growth inhibition of U937 cells by inducing apoptosis, as evidenced by the for-
mation of apoptotic bodies, chromatin condensation, and the accumulation of cells in the sub-Gl
phase. Apoptosis induction of U937 cells by platycodin D correlated with an increase in the Bax/Bcl-2
ratio and caused the down-regulation of IAP family members. In addition, platycodin D treatment re-
sulted in proteolytic activation of caspase-3, the concomitant degradation of poly(ADP-ribose) poly-
merases, and the collapse of the mitochondria membrane potential (4%,). However, the cytotoxic ef-
tects induced by platycodin D treatment were significantly inhibited by z-DEVD-fmk, a caspase-3 in-
hibitor, which demonstrated the important role that caspase-3 played in the observed cytotoxic effect.
These findings suggest that platycodin D may be a potential chemotherapeutic agent for use in the
control of human leukemia U937 cells. These findings also provided important new insights into pos-
sible molecular mechanisms of the anti-cancer activity of platycodin D.
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Fig. 1. Inhibition of the cell viability by platycodin D treatment
in several human cancer cell lines. (A) The chemical
structure of platycodin D. (B) The cells were treated with
various concentrations of platycodin D for 48 hr. (C)
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the indicated times. After treatment with platycodin D,
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rate experiments.
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Fig. 2. Induction of apoptosis by platycodin D treatment in human leukemia U937 cells. The cells were treated with the indicated
concentration of platycodin D for 48 hr. (A) Cell morphology was visualized by a light microscope. Magnification, x200.
(B) Stained nuclei with DAPI solution were photographed with a fluorescent microscope using a blue filter. Magnification,
x400. (C) Cells were fixed and stained with annexin V and PI. Apoptotic cells were determined by a DNA flow cytometry
analysis. (D) After platycodin D treatment for 48 hr, the cells were collected and DNA was extracted, electrophoresed in
a 1.5% agarose gel and then visualized by EtBr staining. (E) To quantify the degree of apoptosis induced by platycodin
D, the cells were evaluated for sub-G1 DNA content, which represents the fractions undergoing apoptotic DNA degradation,
using a flow cytometer. Results are expressed as percentage of the vehicle treated control £ SD of three separate experiments.
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Fig. 4. Activation of caspase-3 and loss of MMP by platycodin D treatment in human leukemia U937 cells. Cells were treated

with the indicated concentrations of platycodin D for 48 hr.

(A) The cells were lysed and then equal amounts of cell lysates

were separated on SDS-polyacrylamide gels and transferred to nitrocellulose membranes. The membranes were probed
with anti-caspase-3 and anti-PARP antibodies. Proteins were visualized using an ECL detection system. Actin was used
as an internal control. (B) The cells were stained with JC-1 at 37°C for 20 min and then the mean JC-1 fluorescence intensity
detected by a flow cytometer. (C) Caspase-3 activity was determined using caspase assay kit obtained from R&D according
to the protocol of the manufacturer. (D) The cells were pre-treated with z-DEVD-fmk (50 uM) for 1 hr before a challenge
with platycodin D for 48 hr. The level of cell viability was measured using a MTT assay. Results are expressed as percentage
of the vehicle treated control + SD of three separate experiments.
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