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Abstract/Summary

Inorganic arsenic (iAs) is a carcinogenic metalloid for humans and its risk assessment
in Japan is not yet fully done due to lack of fundamental information. Dose-effect (re-
sponse) relationship must be established by epidemiologic studies for risk assessment,
in which quantitative exposure assessment of the subject populations is essential. Alt-
hough duplicated diet study is an established exposure assessment methodology, its
cost- and labor-intensiveness often hampers application to a large scale epidemiologic
studies. In this study, we evaluated the feasibility of biomarker approach and devel-
oped a short questionnaire for the estimation of iAs exposure level for use in future
epidemiologic study. We collected 150 pairs of duplicated diet and spot urine samples,
and iAs content (and monomethylarsonic acid, MMA, for urine as well) was measured
by LC-ICP-MS. The median iAs intake was calculated to be 0.387 ug/kg/day, and me-
dian urinary iAs+MMA concentration was 5.58 ng As/mL (specific gravity correction)
or 4.30 ng As/mg creatinine. A short questionnaire was developed to ask subject about
approximate amount of boiled rice and hijiki seaweed (the major iAs sources of the
Japanese) intakes of a specific day and it was administered to 71 of the 150 subjects.
Daily intake of iAs was estimated from the questionnaire by using governmental sur-
veillance data of iAs content of rice and hijiki. Positive correlation between iAs intake
and urinary iAs+MMA levels, and that between measured 1As intake and estimated
intake were significant. These results indicated that both biomarker approach and
short questionnaire can be used for exposure assessment of iAs in Japan. In the bi-
omarker approach, some uncertainty in the intake-urinary excretion relationship was
found, probably due partly to physiologic variation in iAs metabolism. In the question-
naire approach, further refinement of the developed questionnaire and iAs content
information in hijiki was warranted for more accurate iAs intake estimation by this

approach.
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