SozIMRIsEIN M 214 18

Korean J. Oriental Physiology & Pathology 21(1):93~97, 2007

ol A H et A Eo| A Bcl-2 WAA 3} 2@ caspase AL E3l

AZ 9 99 apoptosis

ko] #e A

FOIF - ZHL - e wEYr
Sonieh SHTatEA

Apoptosis of Human Lung Carcinoma Cells through the Inhibition of
Bcl-2 Expression and Activation of Caspase by Chungjogupae-tang

In Joo Cho, Chul Woo Gam, Ki Tak Kim, Dong Il Park*

Department of Oriental Medicine, Graduate School, Dong-Eui University

We previously reported the anti-proliferative effect of Chungjogupae-tang (CJGPT) in human lung carcinoma
A549 cells, which was associated with the induction of cyclin-dependent kinase inhibitor p21 in a tumor suppressor
p53-independent manner. CJGPT treatment also resulted in the inhibition of prostaglandin E2 release A549 cells by
the down-regulation of cyclooxygenase-2. In the present study, we investigated the pathway of the induction of
apoptotic cell death by CJGPT in A549 cells. It was found that CJGPT could inhibit the cell viability and induce the
apoptotic cell death of A549 cells in a dose-dependent manner as measured by hemocytometer counts, flow
cytometry analysis and agarose gel electrophoresis. Apoptosis of A549 cells by CJGPT was associated with a
down-regulation of anti-apoptotic Bcl-2 and inhibitor of apoptosis proteins (IAPs) expression. Additionally, DNA
fragmentation by CJGPT was connected with the activation of inhibitor of caspase-activated DNase/DNA fragmentation

factor 45 (ICAD/DFF45) protein expression.
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Table 1. Composition of Chungjogupae-tang used in the present
study

st Aot (Herh name) Z2HEPL g)
pALeE Perilla frutescens Britt 12
WES Liriope playphylla 6
M1 Gypsum fibrosum 28
s Panax ginseng 28
SOl Sesamum indicum L. 28
(¢]3m] Colia corii asini 28
ol Armeniacae semen 28
HITHed Erobotryae folium 1
d= Glycyrrhiza vralensis 4
Total amount 37
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Fig. 1. Growth inhibition of human lung carcinoma A549 cells after
treatment with water extract of Chungjogupae-tang(CJGPT). Cells
were plated at 1 x 10° cells per 60-mm plate, and incubated for 24 h. Cells were
treated with variable concentrations of CJGPT for 48 h. The growth inhibition was
measured by the metabolic-dye-based MTT assay. Results are expressed as the
means + SE of three independent experiments.
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Fig. 2. Morphological changes of human lung carcinoma A549 cells
after treatment with CJGPT. Cells were plated at 1 x 10° cells per 60-mm
plate, and incubated for 24 h. The cells were incubated with variable
concentrations of CJGPT. After 48 h. incubation cells were sampled and examined
under light microscopy. Magnification, X200.
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Fig. 3. Inhibition of cell viability by CJGPT treatment in human lung
carcinoma A549 cells. Cells were treated with varable concentrations of
CJGPT for 48 h. The cells were Uypsinized and the viable and dead cells were
scored by hemocytometer counts of trypan blue-excluding cells. The data shown
are means = 3D of three independent experiments.
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Fig. 4. Induction of DNA fragmentation by CJGPT freatment in
human lung carcinoma A549 cells. Cells were exposed for 48 h. with
increasing concentration of CJGPT. The cells were collected and DNA was
extracted. The DNA fregmentations were separated on 1% agarose gel
electrophoresis and visualized under UV light after staining with Et8r.
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Fig. 5. Increase of sub-G1 cell population by CJGPT treatment in
human lung carcinoma A549 cells. Cells were exposed for 48 h. with
increasing concentration of CJGPT. Then the cells were collected and stained with
P| for flow cytometry analysis. The percentages of cells with hypodiploild DNA
(sub-G1 phase) contents represent the fractions undergoing apoptotic DNA
degradation. Data are means average of two separate experiments.
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Fig. 6. Effects of CJGPT treatment on the expression of
CAD/DFF40 and ICAD/DFF45 in human lung carcinoma A549 cells.
After 48 h incubation with CJGPT, the cells were lysed and then cellular proteins
were separated by SDS-polyacrylamide gels and transferred onto nitrceeliulose
membranes. The membranes were probed with anti-CAD/DFF40 and
anti-ICAD/DFF45 antibodies. Proteins were visualized using an ECL detection
system. Actin was used as an internal control,
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