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There are many concerns about the developmental neurotoxicity of environmental chemicals, which leads to a
decrease in the quality of life. However, it is difficult to evaluate the developmental neurotoxicity of a huge number
of substances comprehensively. In this study, we aimed to establish new methods for efficient evaluation of
developmental neurotoxicity of environmental chemicals by using live imaging techniques. We also performed
animal study to examine the effects of toxic chemicals on neurons in the brain and to compare the results of animal
study and those of in vitro live imaging of neuronal cells.

We previously reported that exposure to sodium arsenite suppresses neuritogenesis of Neuro2A, a mouse
neuroblastoma cell line. Here, we performed live imaging of SH-SY5Y, a human neuroblastoma cell line, to evaluate
the effects of sodium arsenite on neuritogenesis of SH-SY5Y. As the results, we observed many and long neurite in
SH-SYSY exposed to 1 pM of sodium arsenite, and there was no striking difference in the morphology of neurite
between the control and 1-yM sodium arsenite-exposed groups. However, neurite of SH-SY5Y exposed to 3 or 5 uM
of sodium arsenite was less and shorter than that of the control group, especially exposure to sodium arsenite at a
dose of 5 uM adversely affected neurite outgrowth. No-observed-adverse-effect level and
lowest-observed-adverse-effect level, in which an adverse effect was defined as suppression of neurite outgrowth in
Neuro2A, were 1 uM and 5 uM respectively. Taken together, there seems to be no species difference in the toxic
effects of sodium arsenite on neuritogenesis between mouse and human at a cellular level. Next, we examined the
effects of developmental exposure to sodium arsenite on neurite length in the prefrontal cortex of mice. We found
that the neurite length of sodium arsenite-exposed mice was significantly shorter than that of the control mice. This
result corresponded to the result of live imaging analysis of cultured neurons, supporting that in vitro live imaging
analysis of cultured neurons is one of the useful method for evaluation of developmental neurotoxicity.




