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Exposure kinetics and health risk analysis for mercury, selenium, and
lead in adults and infants
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This study was designed to predict the body burden of mercury, selenium, and lead



in adults and infants by using the mathematic models. Samples involved three
subgroups, including fish, crustaceans, and bivalve molluscs were obtained from
2000 to 2004 at fish markets, seaports, and marine coastal areas of Taiwan.
Mercury concentrations in fish ranged from 0.005 to 0.858 g/g wet wt (n=199),
the range for bivalve molluscs was 0.021-0.363 g/g wet wt (n=16), and the
concentration in crustaceans was 0.004-0.035 g/g wet wt (n=17). In general,
selenium concentrations ranged from 0.63 to 2.01 g/g wet wt. The daily selenium
intakes resulting from a high-seafood diet and an average diet were 145.2 and
60.2 g/day, respectively.
From the Monte Carlo simulation, approximately 1.3-2.1% (general population) and
7.1-9.1% (heavy seafood consumers) of the simulated results exceeded ATSDR’s
minimal risk level (0.5 g/kg/day). We recommend that young child under
eight-year-old and women of childbearing age eat up to 50 g/day and 90.8 g/day of
a variety of fish in Taiwan, based on the EPA’s reference dose (0.1 g/kg/day). For
the general population consume relatively small quantities (<10 g/day) of a number
of the larger predatory fish species, such as swordfish and shark. We applied Monte
Carlo simulations to the sensitivity analysis, which showed that the mercury
concentrations in fish, and consumption rate for fish were major determinants of
mercury exposure to humans.
The concentrations of mercury in the breast milk of the metropolitan women and the
fisherman’s women were 2.03+2.12 g¢g/L and 2.04+3.14 g/L, respectively. If
methyl mercury forms accounted for about 50% of total mercury, in total, 12.9 %
and 18.8% of the hazard quotient estimates exceed 1.0 for the metropolitan and the
fisherman’s baby. Note that a hazard index exceeding 1.0 indicates that infant
consuming breast milk has a potential health risk, such as neurological development
and immunological effects. The concentrations of selenium in the breast milk of the
metropolitan women and the fisherman’s women were 22.3+10.2 g/L and
24.8+4.8 (d/L, respectively. In our study, the daily selenium intake from breast
milk approximately 80.4% infants is under than the USRDA of 15 g/day. The
geometric mean of lead concentrations in all colostrum samples (n=72) was
7.68+£8.24 g/L. The concentration of lead in the breast milk of the consumption
group (the mothers who consumed traditional Chinese herbs) was 8.59+10.95
g/L, a level significantly higher than the level of 6.84+2.68 g/L found in the
control group (mothers who did not consume traditional Chinese herbs). We used an
estimation of the hazard index (HI) to analyze the health risk of infants. In total, 5.7
% (2 out of 35) of the HI estimates exceed 1.0 for the consumption group. In
conclusion, the consumptions of traditional Chinese herbs by the mothers in this

study significantly affected the body burden of lead in their infants.



