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FESCEH (Abstract)

Lifetime Longitudinal Tracking of Behavioral Effects of Developmental Methylmercury Exposure

Seico Benner (Health and Environmental Risk Division, National Institute for Environmental Studies),

Toshihiro Endo (Phenovance LLC), Fumihiko Maekawa (Health and Environmental Risk Division,
National Institute for Environmental Studies)

It has been suggested that the effects of developmental exposure to methylmercury may
manifest more prominently as individuals age. However, limited information is available from both
epidemiological and animal model studies, especially regarding the progression or emergence of
neuropsychiatric symptoms with aging. Traditional behavioral assessment methods used in animal
studies prove inadequate for comprehensive, long-term monitoring to evaluate neuropsychiatric
symptoms in model animals. Also, most studies have focused on younger animals, likely due to
economic and time constraints. We therefore aimed to develop methodologies suitable for such
analysis in mice, and analyze mice models exposed to methylmercury in utero. Specifically, we
focused on assessing neuropsychiatric symptoms in middle-aged and beyond.

We established a fully automated method for acquiring behavioral data of mice in a group-
housed setting, within a home cage, that enables mining of a variety of basal activity and cognitive
functions. We also established a fully automated, homecage kinematic analysis method. Together, we
addressed concerns about experimenter contact and environmental changes eliciting stress responses
in the subject animals, especially in aged animals. We validated the utility of our systems using
C57BL/6J mice of various ages and confirmed that the indices reflective of aging effect can stably be
detected. We then conducted spontaneous behavior, cognitive and motor function analysis in middle
aged C57BL/6] mice exposed to methylmercury in utero. Mice models were created by orally
administering methylmercury(Il) chloride to pregnant mice at three doses (0 mg/kg, 0.5 mg/kg, 5
mg/kg bw, referred hereafter as Control, Low, and High groups, respectively) on days 7 and 14 of
gestation. The impact of developmental methylmercury exposure on birth outcomes, brain mercury
levels at birth, and offspring survival rates showed particularly robust effects at high doses, while no
effects were observed in the Low dose group.

Mice exposed to methylmercury in utero exhibited perseverative behavior in middle age,
characterized by heightened insistence on rewards and an inability to inhibit unnecessary actions,
which had also been observed during younger ages. Additionally, we discovered changes in motor
function had emerged in middle age. These characteristics identified from our study should be given
special attention in clinical and epidemiological investigations. In our final year of this project, we
aim to determine whether the behavioral changes observed in middle age will still be present or be
amplified in older age or if new effects will emerge. In addition, blood samples will be collected to
explore biomarkers. Through these methods, we aim to reveal the lifelong effects stemming from
developmental methylmercury exposure, along with life stage-specific phenomena (particularly
effects in older ages) with relevant biomarkers.



