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Crosstalk between sirtuins and endocrine system in regulation of brown adipose
tissue function.
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Brown adipose tissue (BAT) plays important roles in adaptive thermogenesis. It is
well known that function of BAT is regulated by sympathetic nerve system and thyroid hormones. We have
established animal models deficient in glucagon gene and have shown that glucagon plays important roles
not only in glucose homeostasis but also in regulation of amino acid metabolism and nicotinamide
metabolism.

In this study, BAT function in glucagon-deficient mice was analyzed, as the animal showed cold
intolerance. Expression of genes involved in thermogenesis, such as uncoupling protein 1 and deiodinase
2, was lower in BAT in glucagon-deficient mice than in the controls. Administration of glucagon to
glucagon-deficient mice restored gene expression patterns in BAT and ameliorated cold intolerance.
Involvement of FGF21 was suggested, as its serum concentration was markedly increased by glucagon
administration.
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