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LK) (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)

Epidemiological and animal studies have previously revealed the effects of developmental
exposure to methylmercury on motor and cognitive functions. However, little is known about long-
term chronological changes; when effects begin to appear during an individual's life span, and whether
the symptoms are enhanced or attenuated as the individual ages. In epidemiological studies, it had
been difficult to follow the effects of methylmercury until old age and to examine the relationship with
brain function in detail. In animal model studies, young animals are commonly used due to budget and
time constraints, thus it had been difficult to obtain information on the psychiatric and neurological
phenotypes after middle age. Moreover, conventional behavioral analysis tools for animals are
insufficient for long-term behavioral observation, and the low reproducibility due to the stresses
associated with the intervention of the experimenter and the transfer to the experimental apparatus
have been recognized.

Here, we aimed to establish novel methods for analyzing mice behavior that can characterize
the psychiatric and neurological effects of developmental methylmercury exposure throughout the
lifespan, from young to old age and obtain detailed information on the effects on aging. This year, we
developed a system based on RFID technology that enables a fully automated, long-term recording of
spontaneous behavior of group-housed mice in home-cages. We also established a micro-kinematic
gait analysis method with more than 100 kinematic gait parameters using MotoRater. We obtained a
basic information on natural aging using these methods and confirmed a several aging-dependent
phenotypes useful for the later studies.

In the future, we will apply the methods established this year to characterize psychiatric and
neurological functions that span from youth to old age in a mouse model of developmental
methylmercury exposure. In addition to recording daily activities through long-term observation, we
will conduct cognitive-behavioral tasks that can be used to evaluate neuropsychiatric alterations
associated with aging. Blood samples will be collected at each life stage for searching biomarkers
associated with behavioral phenotypes. Together, this study will provide basic knowledge of the effects

of developmental exposure to methylmercury and aging.



