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Development of new treatments against malignant bone and soft tissue tumors by using
bisphosphonate and ionizing radiation
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Fibrosarcoma cells were treated with third-generation bisphosphonate (BPs) and/or
ionizing radiation (IR), together or sequentially, and the antitumor effects were assessed. BPs significan
tly enhanced IR-induced apoRtosis, especially when cells were treated with BPs followed by IR. We therefor
e assessed the detailed mechanism of sequential treatment with BPs and IR. Cells in G2 and M phases, the m
ost radiosensitive phases of the cell cycle, were not increased by low concentrations of BPs. However, the

levels of expression of Akt, ERK1/2, and NF- B proteins, all of which are related to radioadaptive resist
ance, were increased within a short time after irradiation with 3 Gy, and this expression was inhibited by
a low concentration of BPs, which blocked the prenylation of small GTPases. This sequential treatment als
0 increased the generation of reactive oxygen species (ROS).
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