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Selective insulin resistance with differential expressions of IRS-1 and IRS-2 in
human NAFLD livers
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In NAFLD patients, insulin receptor substrate (IRS)-2 expression was
decreased, while those of key enzymes for gluconeogenesis were increased. The alterations in the
expressions of IRS-2 and gluconeogenesis enzymes showed strong negative correlations. In contrast,
fatty acid synthase (FAS) expression was not decreased in NAFLD, despite IRS-2 downregulation, but
correlated strongly with IRS-1 expression. Thus, IRS-1 signaling, which is not impaired in NAFLD,
appears to modulate FAS expression. These analyses revealed that selective insulin resistance is
present in human NAFLD livers. The effect of insulin, during the IRS step, on gene expressions for
lipogenesis and gluconeogenesis are apparently distinct and preferential downregulation of IRS-2 may

contribute to selective resistance to the suppressive effects of insulin on gluconeogenesis.
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