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Effective combination of heavy ion beams and anti-VEGF antibody by targeting
neural tumor stem cells
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To evaluate the efficacy of the combination of X-ray or high-LET carbon ion
beams and anti-VEGF antibody for high grade neural or glial tumors, in vitro and in vivo studies
were performed. In vitro study: VEGF was constantly secreted from glioma cells (U251) and radiation
had a little influence on the secretion of VEGF by residual glioma cells even after 1-4 Gy
irradiation. Glioma cell proliferation was not suppressed by anti-VEGF antibody (bevacizumab) alone.

In vivo study: tumor growth delay was induced by carbon ion beam irradiation, but not evident by
anti-VEGF antibody (bevacizumab) alone. Residual tumor cells after carbon ion irradiation were
relatively larger than no-treated cells and intensely CD133-positive.
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