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Effects of Arsenic Compounds (As2O3; and AssOs) on the Induction of
Apoptotic Cell Death in A549 Human Non-small Cell Lung Cancer Cells

Yung Hyun Choi*, Woo Young Choi, Byung Tae Choi', Yong Tae Lee?, Won Ho Leé?

Department of Biochemistry - Research Institute of Oriental Medicine, 1. Department of Anatomy,
2. Department of Physiology, Dongeui University College of Oriental Medicine, 3. Department of Biology, Pusan National University

Recently, arsenic compounds were considered as novel agents for treatment of acute promyelocytic leukemia
and malignant tumors. However, it showed severe toxicity effect on normal tissue at the same time. In this study, to
investigate the possible molecular mechanism (s) of arsenic compounds as candidate of anti-cancer drugs, we
compared the abilities of two arsenic compounds, tetraarsenic oxide (AssOs) and arsenic trioxide (diarsenic oxide,
As;03), to induce cell growth inhibition as well as apoptosis induction in A549 human non-small cell lung cancer cells.
Both AssOs and As:0s treatment declined the cell growth and viability of A549 cells in a concentration-dependent
manner, which was associated with induction of G1 arrest of the cell cycle and apoptotic cell death. However, As,Os
induced growth inhibition and apoptosis in A549 cells at much lower concentrations than As;Os. As4Os down-regulated
the levels of anti-apoptotic Bcl-2 protein, however, the levels of Bax, a pro-apoptotic protein, were up-regulated in a
dose-dependent manner. In conclusion, As.Os might be a new arsenic compound which may induce apoptosis in A549
cells by modulation the Bcl-2 family and deserves further evaluation.
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Hg. T Morphologlcal changes in A549 human lung carcinoma
cells following, incubation with arsenic compounds. Exponentially growing
cells were incubaled: with either vehicle alone (0) or arsenic compounds (As:Cs and
A84Qe) for 48°h. Cell morphology was visualized by light microscopy. Magnification, X200.
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Fig. 2. Effects of arsenic compounds on the cell growth of A549
human lung carcinoma cells. Cells were seeded as described in materials and
methods, and treated with various concentrations of As0s and AsOs. After 48 h
incubation with arsenic compounds, MTT assay was performed. Results are expressed
as average from two separate experiments.
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Fig. 3. Effects of arsenic compounds on the cell cycle distribution in
A549 human lung carcinoma cells. Cells were incubated with As:0s and As«Os
for 48 h and then analyzed by flow cytometry as described in materials and methods.

No of cells

Table 1. Fractions of each cell cycle phase of human lung
carcinoma cell line A549 cultured in the presence or absence of
various concentrations of arsenic compounds (As20s and AssOs).

arsenic compounds % of cel

(uM) G1 S G2/M

0 (control) 62.36 1786 19.95
25 62.29 1881 189

£s.0s 61.75 204 1785
10 62.49 2101 16.58

15 61.77 2055 1768

25 64.05 19.22 16.73

AsOs 66.05 17.78 16.16
10 66.94 18.77 1429

15 7315 10.89 15.96

Each phase was analyzed by flow cytometry after 48 h treatment with As:0s and As:Cs.
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Fig. 4. Increased sub-G1 population by arsenic compounds treatment
in A549 human lung carcinoma cells. Cells were incubated with arsenic
compounds for 48 h and then analyzed by flow cytometry as described in materials
and methods. Results are expressed as average from wo separate experiments.
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Fig. 5. Effects of arsenic compounds on the levels of Bax and
Bcl-2 protein in A549 ‘human lung carcinoma cells. Cells were
incubated with As;0s and As«Qs for 48 h, and then lysed and cellular proteins were
separated by 1%% SDS-polyacrylamide gels and transferred onto  nitroceliulose
membranes. The membranes were probed with anti-Bax and anti-Bcl2 antibodies.
Proteins were visualized using ECL detection system. Actin was used as a loading control.
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