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Abstract

Ceramide is a key lipid molecule in signal transduction with a role in various



regulatory pathways including differentiation, proliferation and especially apoptosis.
Ionizing radiation—induced apoptosis is associated with accumulation of ceramide, and
the sphingomyelinase deficiency results in radioresistance. We investigated the
exogenous treatment of N-acetyl-phytosphingosine (NAPS), an analogue of
N-acetyl-sphingosine (Co-Ceramide), and C.-ceramide exert apoptotic effect on
human T cell lymphoma Jurkat cells and breast cancer cell line MDA-MB-231. NAPS
and Co-Ceramide has cytotoxic effect in time- and dose-dependent manner, and
increased caspase-3, 8 activity. However, NAPS induced apoptosis more effectively,
and increased caspase activity induced by NAPS is more higher than Cs—ceramide.
Moreover, NAPS decreased clonogenicity of irradiated cells and increased
radiation-induced apoptosis significantly. Increased cell death by irradiation in the
presence of NAPS is owing to the increase of caspase activity. These data suggest
that NAPS might be used for lead as a new type of radiosensitizing agent increasing
radiation—-induced apoptosis.
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Fig.1. Various phytosphingosine analogues showed the cytotoxic effects
MDA-MB-231 cells. MDA-MB-231 cells were treated with indicated dose of
ceramide analogues and cytotoxicity was measured by MTT assay after 2 days of
treatment. Error bars represent standard error of the mean of three experiments.
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Fig.2. The cell viability is reduced by NAPS or Cs-ceramide dose and time
dependently. MDA-MB-231 cells were treated with 15, 30 pM of NAPS or
Co—ceramide and then harvested at 6, 12, 24 and 48 h for trypan blue dye exclusion
assay. Error bar represent standard error of the mean of three experiments
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Fig.3. Apoptotic effect in MDA-MB-231 cells treated with 10, 15, 30 pM of
NAPS or Cyo-Ceramide. MDA-MB-231 cells were treated with various doses of

NAPS or Cy;-Ceramide. After 24 h, cells were harvested and stained with DAPI
staining.
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Fig.4. Caspase-3 activity increased by NAPS or C;-Ceramide treatment.
MDA-MB-231 cells were treated for 6 h with 10, 15, 30 uM of NAPS or
Co—Ceramide. Lysated cells were prepared, and equal amounts of proteins were

activated by caspase-3 substrate. Similar results were obtained in three independent

experiments.
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Fig.5. Caspase-8 activity increased by NAPS or Cy-Ceramide treatment.
MDA-MB-231 cells were treated for 6 h with 10, 15, 30 uM of NAPS or
Co—ceramide. Cell lysates were prepared, and equal amounts of proteins were activated

by caspase-8 substrate. Similar results were obtained in three independent

experiments.
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Fig.6. Western blotting for PARP in MDA-MB-231 cells treated with NAPS.
MDA-MB-231 cells were treated 6 h with 10, 15, 30 BM of NAPS. And then cell
lysates were prepared and equal amounts of proteins were immunoblotted with
anti-PARP antibody after separation SDS-PASE (7.5% gels). Similar results were
obtained in three independent experiments.
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Fig.7. The Colony-forming ability of MDA-MB-231 cells after v-irradiation is
significantly decreased by the pretreatment with NAPS. NAPS was added into
culture medium 18 h before irradiation, and colonies are stained with 1 % methylene
blue in absolute methanol after 10 days of irradiation.
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Fig.8. The pretreatment of NAPS increased sensitivity of MDA-MB-231 cells
to radiation—-induced apoptosis. MDA-MB-231 cells were grown, treated with or
without 15, 30 UM of NAPS, respectively, for 18 hr, and then incubated for another
ohr following 10, 15 Gy of irradiation. Cells were stained with propidium iodide and

Annexin V, and then cells were analyzed by a fluorescence-activated cell sorter
(FACS).
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