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Although microRNAs (miRNAs) have been found to play an important role in many biological and metabolic progresses, including cancers and diseases, their function in animal exposure to environmental toxicants is unknown. We used hexahydro-1,3,5-trinitro-1,3,5-triazine (RDX), a common environmental contaminant, as an example to investigate the aberrant expression of miRNAs in B6C3F1 mice after toxicant exposure and the potential mechanism of RDX-induced toxic action. B6C3F1 mice were fed with/without 5 mg/kg RDX in diet for 28 days. Then, small RNAs were isolated from brains and livers. Finally, 567 known mouse miRNAs were analyzed using microarray and qRT-PCR technologies. RDX exposure induced significant changes in miRNA expression profiles in both mouse brain and liver. A total of 113 miRNAs, belonging to 75 families, showed significantly aberrant expression after RDX exposure. These miRNAs potentially target genes related to development, neurotoxicity, and carcinogenesis. Of the 113 miRNAs, 10 were significantly up-regulated (p<0.01), whereas 3 significantly down-regulated (p<0.01) in both organs. A majority of miRNAs had tissue-specific responses to RDX exposure; expression of seven miRNAs was up-regulated in brain but down-regulated (p<0.01) in liver or up-regulated in liver but down-regulated in brain. There were also 57 and 29 miRNAs, which were significantly expressed in brain but not in liver or in liver but not in brain (p<0.01). A majority of aberrant-expressed miRNAs were related to various cancers and toxicant-metabolizing enzymes. A significant up-regulation of oncogenic miRNAs and a significant down-regulation of tumor suppressor miRNAs were found. These miRNAs included let-7, miR-17-92, miR-10b miR-15, miR-16, miR-26 and miR-181. These data suggest that toxicant exposure alters miRNA expression profile and further control gene expression which may lead to carcinogenesis, developmental, neuronal and reproductive toxicity.

