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We used autism spectrum disorder (ASD) rats by exposure to prenatal valproic

acid (VPA; 600 mg/kg, p-0.) on embryonic day (E) 12.5. The oxidative stress was increased in the
hippocampus after birth. This was accompanied by aberrant enzymatic activity in the mitochondrial
electron transport chain. ASD behaviors were rescued by chronic oral administration of
5-aminolevulinic acid and intranasal administration of oxytocin. 5-ALA but not OXT treatment
ameliorated oxidative stress and mitochondrial dysfunction in ASD rats. Microarray analyses revealed
that VPA exposure altered gene expression, a part of which is involved in key features including
memory. OXT partly improved the expression of these genes, which were predicted to interact with
those involved in social behaviors and hippocampal-dependent memory. Collectively, the present study
documented molecular profiling in neurotransmission related to ASD and support the mechanism
improved by chronic treatments with 5-ALA or OXT.
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We used autism spectrum disorder (ASD) rats by exposure to prenatal valproic acid (VPA; 600
mg/kg, p.o.) on embryonic day (E) 12.5. The temporal analyses analysis revealed that oxidative
stress was increased in the hippocampus after birth. This was accompanied by aberrant
enzymatic activity in the mitochondrial electron transport chain. ASD-like behaviors were
rescued by chronic oral administration of 5-aminolevulinic acid (5-ALA; 30 mg/kg/day) and
intranasal administration of oxytocin (OXT; 12 pg/kg/day). 5S-ALA but not OXT treatment
ameliorated oxidative stress and mitochondrial dysfunction in ASD rats. Microarray analyses
revealed that VPA exposure altered gene expression, a part of which is involved in key features
including memory, developmental processes, and epilepsy. OXT partly improved the expression
of these genes, which were predicted to interact with those involved in social behaviors and
hippocampal-dependent memory. Collectively, the present study documented molecular
profiling in neurotransmission related to ASD and support the mechanism improved by chronic
treatments with 5-ALA or OXT.
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