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Basic research of X-ray and carbon ion beam radiation sensitivity for the treatment
of hypoxic tumor cells and investigation of its molecular biological mechanism
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The effect of mTOR on the radioresistance of cancer cells under hypoxia was evalua
ted using mTOR inhibitor, temsirolimus. Clonogenic survival assays were performed to examine the survival
rate of the human lung adenocarcinoma cell line, A549. The oxygen enhancement ratio was calculated for the

dose at which 10% of the cells survive (D10) under normoxia and hypoxia. Westernblotting was performed to
investigate how temsirolimus affects on mTOR and HIF-1 pathway under normoxia and hypoxia. A549 cells und
er hypoxia showed radioresistance as indicated that D10 values of cells under normoxia and hypoxia were 5.
1 Gy and 14.2 Gy, respectively. By combination use of temsirolimus, cell surviving rates of A549 cell unde
r hypoxia were decreased in compared to those under normoxia and showed D10 values of cells under normoxia
and hypoxia were 4.8 Gy, and 5.4 Gy, respectively. The cells in hypoxic condition expressed higher HIF-1
and the expression level of HIF-1 were decreased by temsirolimus.
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