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1-(3-C-Ethynyl-β-D-ribo-pentofuranosyl) cytosine (ECyd) was developped as an anticancer drug to induce
apoptosis. In this study, we examined whether the exposure of MKN45 cells to X-rays in the presence of ECyd
at the low concentrations, which induces no apoptosis itself, induced apototic cell death. MKN-45 cells were
treated with 100 nM ECyd 1 hour before irradiation. After irradiation with 20 Gy, apoptosis was morphologi-
cally evaluated by fluorescence microscopy using propidium iodide staining as well as electron microscopy.
When cells were incubated for 36 h after X irradiation or after the treatment with ECyd, only 5% of apoptotic
cells appeared. However, when cells were irradiated with X-rays in the presence of ECyd, about 25% of total
cells was apoptosis. This apoptosis was significantly reduced by the treatment with TPCK or Z-VAD-fmk.
These results suggested that chymotrypsin-like and caspase-like proteases were responsible for apoptosis in-
duced by co-treatment of X-rays with ECyd.
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1-(3-C-ethynyl-β-D-ribo-pentofuranosyl)cytosine (ECyd) is a newly developed anti-tumor drug. Recently,
we revealed that the X-ray-induced apoptosis was enhanced by low doses of ECyd. This study was performed
to examine whether ECyd sensitized X-ray-induced cell death in clonogenic assay. V79 cells were treated with
1 µM ECyd 1 hour before X irradiation. Survival fractions were measured using a standard colony formation
assay. For measurements of apoptosis, the apoptotic morphological changes of nuclei were accessed by fluo-
rescence microscopy. The clonogenic assay showed that ECyd significantly enhanced X-ray-induced cell death
and the microscopic observation revealed that the apoptotic induction was also enhanced by co-treatment of X-
rays with ECyd. This apoptosis induced by X-rays and ECyd was significantly decreased by the treatment with
Ac-DEVD-CHO (a caspase-3 inhibitor). These results indicated that ECyd was able to sensitize X-ray-induced
cell death through caspase-3-dependent apoptosis.
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Activation of p53 suppresses genome destabilization by DNA-damaging agents. Heat shock, which does not
induce DNA damage but protein denaturation, also activates p53. This suggests a possibility that p53 protein
inhibits heat-induced genome instability. We first examined whether heat damages centrosomes in p53-func-
tional cells (normal human diploid HE49, HT1080, MCF7) and non-functional cells (T24, RD, A431, H1299).
Heat shock caused dispersed or denatured centrosomes, and multiple centrosomes were detected in all cells 24
hr after heat shock. Then growth of cells with multiple centrosomes was suppressed in HE49, HT1080 and
MCF7 cells. While the number of chromosomes changed after heat shock, it was less significant in cells with
the functional p53. These results suggest that p53 inhibits the growth of cells with multiple centrosomes, which
result in numerical changes of chromosomes.
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