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Fetuses as a high-risk group for MeHg toxicity:
Specificity of MeHg transfer through the placenta

Mineshi Sakamoto
Director, Department of Environmental Science and Epidemiology / International Affairs and Research,

National Institute for Minamata Disease, Minamata, Japan

Background: Fetuses depend on their mothers for nutrition, including essential
elements such as zinc (Zn), copper (Cu), and selenium (Se). However, they are also
exposed through their mothers to toxic elements such as methylmercury (MeHg),
inorganic mercury (I-Hg), lead (Pb), and cadmium (Cd).

Objectives: The role of the placenta in the maternal-fetal transfer of the
above-mentioned toxic and essential elements was assessed in freeze-dried chorionic
placental tissue and umbilical cord tissue. The significance of the placenta and cord
tissue as predictors of prenatal exposure to these trace elements in pregnant women and
newborns was also examined by comparing the profiles of these elements in placenta
with those in cord tissue, and by comparing their profiles in maternal and cord blood red
blood cells (RBCs). The samples were collected at birth from 48 mother-child pairs
recruited from the general Japanese population.

Results and Discussion: The concentrations of all elements, except MeHg, were
significantly higher in the placenta than in cord tissue. Cd had the highest placenta vs.
cord tissue ratio (59:1), followed by I-Hg (2.4:1), indicating that of all the toxic elements
examined, the placental barrier works most effectively against Cd. In comparison, the
MeHg concentration in cord tissue was significantly higher (1.6 times) than that in the
placenta, indicating exceptionally high placental transfer. MeHg concentrations in the
placenta were significantly correlated with total mercury (T-Hg) concentrations in
maternal and cord RBCs (rs = 0.80 and 0.91, respectively). The MeHg concentration in
cord tissue was also significantly correlated with T-Hg concentrations in maternal and
cord RBCs (rs = 0.75 and 0.85, respectively). Therefore, both placenta and cord tissue
are useful for evaluating maternal and fetal exposure to MeHg. The concentrations of Pb,
Zn, and Cu in placenta and cord tissue showed no significant correlations with those in
cord and maternal RBCs. However, the Cd concentration in the placenta was significantly
correlated (rs = 0.41) with that in maternal RBCs, suggesting that the placenta is useful
for evaluating maternal exposure to Cd during gestation.

Conclusion: The developing fetal brain during the prenatal stage is highly susceptible to
damage from environmental toxins. Toxic metals such as Cd, I-Hg, and Pb are
sequestered within the placenta. However, the placenta is not effective in preventing the
transfer of MeHg to the fetus. This specific MeHg accumulation in fetal tissue, relative to
concentrations in the mother, is an important public health issue.

In this presentation, | also introduce the history of Minamata disease, the important
precautionary lessons the disease provides, and the international research activities of

the National Institute for Minamata Disease as a collaborating center of the WHO.
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