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Abstract

We collected 7,507 deciduous teeth from children in Fukushima and
reference prefectures from 2014. Their radioactivity (measured as QL value) was
determined using imaging plates and epidemiologically assessed using
multivariate regression analysis. Additionally, we measured *°Sr and '*’Cs, and
natural radionuclides in teeth that formed before the Fukushima-Daiichi Nuclear
Power Plant (FNPP) accident. Epidemiological studies showed that radioactivity
and *°Sr and '3’Cs concentrations in teeth from Fukushima prefectures were
similar to those from reference prefectures. We found no correlation between
radioactivity and age of the children at the time of accident, as well as regional air
dose rate. We also found no evidence to suggest that radionuclides originating
from the FNPP accident significantly contaminated pre-existing teeth.

It was suggested that artificial radionuclides of *°Sr and '*’Cs, which were
assumed to originate from a previous nuclear weapons test, and natural
radionuclides, including “°K and daughter nuclides in the **U and ?*’Th series,
generate radioactivity in teeth. Furthermore, experiments to record self-absorption
curves for the mixed samples of *°K, *°Sr, or 2!°Bi with hydroxyapatite showed
that P rays from these radionuclides existing within 1 mm depth from the tooth
surface contributed to QL generation. We could also separate 3 rays derived from
%Sr and rays derived from '*’Cs or “°K by using an appropriate shield plate. The
present findings will be indispensable for future studies on teeth formed after the
FNPP accident, which will fall out over the next several years, and which could
be more contaminated with radionuclides.

So far, we have collected about 300 deciduous teeth formed after the FNPP
accident. At the present stage, there is no evidence to suggest any difference in
radioactivity between the teeth formed before the FNPP accident and those
formed after the accident. Further studies are required to confirm this observation.
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