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i The mechanisms of cancer metastases induced by irradiation (photon, proton,
and carbon ion beams) were elucidated from a molecular biological perspective. The indices such as

line dose, irradiation type, genotype with pronounced effect, and cell condition were determined for
each cancer type and compiled into a database.The effects of y -ray, proton, and carbon-ion
irradiation on the invasive potential of lung, breast, and pancreatic cancer cell lines were
investigated, and it was suggested that carbon-ion irradiation had an inhibitory effect on invasive

potential compared to y -ray, regardless of cancer type. The lung metastasis was examined by
inoculating breast, pancreatic, and lung cancer cells from the tail vein of mice after 72 hours of

y -ray and carbon-ion irradiation, and the lung metastatic potential was significantly suppressed in
mice inoculated with carbon-ion irradiated cells.

We provided a molecular biological suggestion for the radiotherapy methods to prevent metastases.
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