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Summary of Research: 
  Various chemicals may affect the differentiation of neurons, oligodendrocytes and astrocytes, 
which may cause neurodevelopmental disorders such as autism and attention deficit hyperactive 
disorder. In vivo models that can be used in both visualization of the neuronal differentiation and 
quantitative assessment of behavior are highly valuable for developmental neurotoxicity testing. 
Recently, zebrafish has emerged as an alternative non-mammalian animal model that allows 
testing of large numbers of subjects while reducing expenses and minimizing the use of 
mammalian subjects. In this study, we have developed three-color zebrafish exhibiting blue, yellow 
and red fluorescence in neurons, oligodendrocytes and astrocytes, respectively. Using the 
zebrafish, we demonstrated that anti-thyroid drugs and thyroid hormone inhibited and stimulated, 
respectively, the differentiation of oligodendrocytes, which is well consistent with the effects in 
mammals. Using in silico analysis of transcriptome data of mammalian stem cells, we identified 
sterol regulatory element binding transcription factors (SREBFs) as the key transcription factor in 
oligodendrocyte differentiation. Using the zebrafish, we were able to demonstrate that chemicals 
that could inhibit and activate SREBFs impaired and stimulated, respectively, the differentiation of 
oligodendrocytes. These results suggest that integration of in silico prediction and in vivo 
fluorescent imaging of neuronal differentiation in zebrafish can be useful to examine the 
developmental neurotoxicity of many chemicals and provide a sound basis for human risk 
assessments.  
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