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Pesticides are expected to be a source of developmental neurotoxicity, but
it is hard to detect their neurotoxicity in vitro models. With exposure to these relatively safe
substances, small degenerative changes in the cells themselves may become significant disturbances
as the circuit develops in individual animals, and techniques are needed to consolidate the subtle
exhibited modifications during development. In this study, the herbicide glyphosate and the
insecticides acetamiprid and chlorpyrifos were administered acutely or chronically during the
embryonic period, and the neurodevelopment and behavior of the birth pups, changes in the gut flora,

and changes in the reactivity of immune system cells in the brain were observed in a continuous and
multidimensional manner. Effects on neural circuits were observed even after a minute, and chronic
administration, and the impact of pesticides on cells were quantitatively evaluated from

parameterization by machine learning.
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