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Abstract

The risk of radiation exposure by space radiation, radiation therapy and unexpected radiation
accident are concerned in modern society. To understand the biological effect of ionizing
radiation on organisms, it is essential to assess the absorbed dose by exposure. DNA damage
detection using the phosphorylated histone H2AX (y-H2AX) is more suitable due to its high
sensitivity that detects the DNA damage equivalent to 1.2 mGy radiation dose and, rapidity of
obtaining results. However, y-H2AX assay is performed in the laboratory and a few challenges
for being performed “on-site” remain. Therefore, in this study we developed
Polydimethylsiloxane (PDMS) microfluidic chip that isolate lymphocytes from peripheral
blood to perform y-H2AX assay on it. Here, we performed the y-H2AX assay of peripheral blood cells
that were exposed to different doses of X-ray on the PDMS chip and showed the dose-dependent increase of
DNA damage.

On the other hand, the y-H2AX assay is problematic since the y-H2AX foci disappear by about
72 hours after radiation exposure depending on DNA damage repair. To solve this problem, we
evaluated the shortening of telomere length as a biodosimetor for assessment of exposure dose
at later than 72 hours after exposure.

As aresult, our data strongly show that PDMS chip is usable in DNA damage evaluating device
and make it possible to assess the biological effects of radiation rapidly on-site. Our data also
suggest that the measurement of telomere length might suitable biodosimetor to evaluate the

exposure dose later than a week after radiation exposure.
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