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Elucidation of inter-organ insulin-leptin signal crosstalk originating in the
liver
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In inducible liver insulin receptor knockout mice, body weights are
increased with hyperphagia and decreased energy expenditure, accompanied by increased circulating
leptin receptor (LepR) and decreased hypothalamic leptin actions. Additional hepatic LepR deficiency

reverses these metabolic phenotypes. Thus, decreased hepatic insulin action suppresses hypothalamic
leptin action with increased liver-derived soluble LepR. Human hepatic and circulating LepR levels
also correlate negatively with hepatic insulin action indices. In mice, food restriction decreases
hepatic insulin action and energy expenditure with increased circulating LepR. Hepatic LepR
deficiency increases mortality with enhanced energy expenditure during food restriction.
Collectively, the liver translates metabolic cues regarding energy-deficient status, which is
reflected by decreased hepatic insulin action, into soluble LepR, thereby suppressing energy
dissipation and assuring survival under food shortages.
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