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Abstract

Dose assessment is required to determine appropriate therapeutic strategies and prognoses for severe
radiation victims on radiation emergency medicine. We need to improve biodosimetry techniques to urgently,
reliably and sensitively evaluate radiation dose. Double strand breaks marker y-H2AX is thought to be a
powerful tool for assessment of radiation doses. However, this marker cannot be used to assess past exposures
that occurred a few days prior because y-H2AX foci disappear after DNA repair. Other than nuclei,
mitochondria are major radiation target and the site of reactive oxygen species (ROS) generation. Radiation
activates mitochondrial oxidative phosphorylation (OXPHOS) in response to DNA damage and
mitochondrial ROS appear as by-product of OXPHOS. Excess concentrations of ROS resulted in oxidative
damage that was in turn recognized by parkin, leading to mitochondrial autophagy (mitophagy) to protect
the quality of mitochondria. The Nrf2 transcription factor controls major cellular antioxidant responses.
Mouse blood smears or peripheral blood mononuclear cells (PBMC) isolated using Ficoll - Paque™ PLUS
centrifugation were used for immunostaining with oxidative biomarkers of parkin or Nrf2. Both markers of
oxidative stress were more sensitive and persistent over time than nuclear DNA damage. Combining y-H2AX,
parkin, and Nrf2 biomarkers may be useful for extending dose assessment time after emergency radiation
incidents.

Biodosimetry technique is beneficial to screen the highly radiation sensitive population in large nuclear
incidence. Oxidative stress biomarkers serve as not only for radiation dose assessment but also for evaluation

of radiation risks on humans.



