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Lifetime Longitudinal Tracking of Behavioral Effects of Developmental Methylmercury Exposure

Seico Benner (National Institute for Environmental Studies),
Toshihiro Endo (Phenovance LLC)

Fumihiko Maekawa (National Institute for Environmental Studies)

Developmental exposure to methylmercury (MeHg) has been shown to impact cognitive and
motor functions. However, the long-term, age-related trajectory of these effects remains poorly
understood. Animal studies often assess effects at limited time points, potentially overlooking age/life-
stage dependent toxicity. This study aimed to establish methodologies for long-term observation of
MeHg effects in mice, with special focus on middle-aged and older animals.

We established fully automated methods for behavioral analysis in group-housed mice,
minimizing experimenter-induced stress, especially in aged animals. These systems enabled long-term
monitoring of basal activity, cognitive functions, and motor skills. We validated our systems using
C57BL/6]J mice of various ages, confirming stable detection of aging-related indices. Pregnant
C57BL/6J mice were orally administered MeHg chloride (0, 0.5, or 5 mg/kg bw; Control, Low, High
groups) on gestational days 7 and 14. We assessed birth outcomes, offspring brain mercury levels,
survival rates, and behavioral changes in middle-aged and older offspring.

High-dose MeHg exposure during development significantly impacted birth outcomes and
offspring survival. In middle-aged mice, both Low and High MeHg groups exhibited perseverative
behavior, a finding that was highly reproducible across experiments. Additionally, significant motor
function impairments emerged in MeHg-exposed animals from middle age onwards. Further analysis
of blood-based biomarkers, is underway to further elucidate the mechanisms underlying these long-
term effects. These findings provide critical insights into the lifelong consequences of developmental
MeHg exposure, highlighting the importance of long-term monitoring and the potential for previously
overlooked toxic effects in older age.

Keywords: Developmental neurotoxicity, Methylmercury, Automated behavioral phenotyping, Aging,
Cognitive flexibility



