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Radiobiological effects of novel brachytherapy using alfa-radiation sources for
oral cancer

MIURA, MASAHIKO

13,700,000
in vitro 2D 2 u Ci Ra-224
CR-39 (a ) DNA y H2AX
Fucci G2 DNA
daughter medium(DM)
1 a - in vivo
Diffusing alpha-emitters radiation therapy (Alpha-DaRT) PMDA
DNA a
DNA Fucci G2

Diffusing alpha-emitters radiation therapy (Alpha-DaRT) is a unique method,
in which interstitial sources carrying Ra-224 release a chain of short-lived daughter atoms from
their surface. Although DNA damage response (DDR) is crucial to inducing cell death after
irradiation, how the DDR occurs during Alpha-DaRT treatment has not yet been explored. In this
study, we temporo-spatially characterized DDR such as kinetics of DNA double-strand breaks (DSBs)
and cell cycle, in two-dimensional (2D) culture conditions qualitatively mimicking Alpha-DaRT
treatments, by employing HelLa cells expressing the Fucci cell cycle-visualizing system. A medium
containing daughter nuclides prepared from Ra-224 sources allowed us to estimate the radiation dose
after 24 h of exposure, and determine surviving fractions. The present experimental model revealed
for the first time temporo-spatial information of DDR occurring around the source in its early

stages and we attempted to apply the data to clinics.
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