NCI-HIS7 #HoF AlEFA S495040Fe A nEZ=eol 7sHstE
53k Arsenic Trioxide®} Sulindac B3 Qo] AXTALGIH

AR AT AR BT

Combination  Treatment with Arsenic Trioxide and Sulindac  Induces
Apoptosis  of NCI-HIS/ Human ITwng Carcnoma Cells via  ROS  Generation
with Mitochondrial Dysfunction

Hak-Ryul Kim, MD., Sei-Hoon Yang, M.D. and Eun-Taik Jeong, M.D.
Department of Internal Medicine, College of Medicine Wonkwang University, Iksan, Korea

Background : Arsenic trioxide (As2Os) has been used to treat acute promyelocytic leukemia, and it induces apop-
tosis in a variety of solid tumor cell lines including non-small cell lung cancer cells. However, nonsteroidal anti-
inflammatory drugs (NSAID) can enhance tumor response to chemotherapeutic drugs or radiation. It was previously
demonstrated that a combination treatment with As;Os and sulindac induces the apoptosis of NCI-H157 human lung
carcinoma cells by activating the caspase cascade. This study aimed to determine if a combination treatment
augmented its apoptotic potential through other pathways except for the activation of the caspase cascade.
Material and Methods : The NCI-H157 cells were treated with AsyOs, sulindac and antioxidants such as glutathione
(GSH) and N-acetylcysteine (NAC). The cell viability was measured by a MTIT assay, and the level of intracellular
hydrogen peroxide (HoO2) generation was monitored fluorimetrically using a scopoletin-horse radish peroxidase (HRP)
assay. Western blotting and mitochondrial membrane potential transition analysis were performed in order to define
the mechanical basis of apoptosis.

Results : The viability of the cells was decreased by a combination treatment of AsyOs and sulindac, and the cells
were protected using antioxidants in a dose-dependent manner. The increased HoOs generation by the combination
treatment was inhibited by antioxidants. The combination treatment induced changes in the mitochondrial tran-
smembrane potential as well as the expression of the Bel-2 family proteins, and increased cytochrome c release into
the cytosol. However, the antioxidants inhibited the effects of the combination treatment.

Conclusion : Combination treatment with AseOs and sulindac induces apoptosis in NCI-H157 human lung carcinoma
cells via ROS generation with a mitochondrial dysfunction. (Tuberc Respir Dis 2006; 59: 30-38)
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S : Sulindac 5pM
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Figue 1. Combination treatment of arsenic trioxide
and sulindac decreased the viability of NCI-H157  lung
cancer cels. i's the cancer cells were protected using
antioxidants  in  a dose—dependent  manner. The  cell
viability ~was determined by a MIT assay after 48
hours. The data represent the meantSD. of three
independent  experiments.  *, p <006 compared with
the control. #, = compared to StA

A1 As,0;2.5uM
S : Sulindac 5uM
N : N-acetylcysteine

2207 L G : glutathione

ROS production (% of control)

Cont Aonly Sonly A+S A+S+N A+S+G

Figue 2. Combination treatment of arsenic trioxide
and sulindac increased the level of ROS generation in
the NCI-H157 lung cancer cells. Therr generation was
inhibited by  antioxidants.  The  intracellular ~ hydrogen
peroxide (HO)  level  was  determined  fluorimetrically
usng a soopdetinhorse  radish peroxidase (HRP)  assay.
The data represents the meantSD. of triplicate exper
iments. *, p <005 compared with the contro. * p
<0.05 compared to S+A
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Figure 3. (A) Nuclear momhological investigation — of
the combination treated NCI-H157 cells.  The  nuclear
morphology  was  investigated by Hoechst 33342 dye
staining under  fluorescence  microscopy.  B)  The  com
-bination  treatment of As0; and sulindac  induced the
deavage of procaspase-3 and PARP in NCI-H157 cells.
This effect was inhibited by antioxidants.
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As,05+Sulindac As,0,+Sulindac+GSH

Figure 4. Combination treatment of As0; and sulindac  induced a  mitochondrial membrane  potential  transition
(MPT) in NCIFH157 cells. This effect was inhibited by antioxidants. The cells were stained with 10pg/m of JC-1
and observed using fluorescent microscopy and anayzed by flow cytometry. The data is the representative  of
three independentexperiments.
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Figure 6. (A) Combination treatment of As,O; and
sulindac  induced changes in  the expression of the
Bo2 famlies proteins in a time-dependent  manner. (B)
The combination treatment increased the Bax expre
ssion level, and decreased the Bd and Bcl-xL protein
expression level. This effect was inhibited by antioxidants.
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