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In this study, we investigated the role of hepatic innate immune responses in the
pathogenesis of metabolic syndrome-related nonalcoholic fatty liver disease (NAFLD), including
nonalcoholic steatohepatitis (NASH). KK-Ay mice, which resemble phenotypes of human metabolic syndrome,
showed functional abnormalities of natural killer T cells and regulatory T cells, which result in lower
expression of Th2 cytokines, thereby causing phenotypic changes of hepatic macrophages. These alterations
in the hepatic innate immune system not only aggravate steatohepatitis, but also play a pivotal role in
the development of metabolic dysfunction. Further, we demonstrated that glycine, a non-essential amino
acid, modulates hepatic innate immune responses, and ameliorates steatohepatitis in KK-Ay mice. These
observations indicate that glycine is a potential immuno-nutrient for prevention and treatment of NASH.
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