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Sex differences in the effect of high-fat diet on mouse white adipose tissue
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Fibroblast growth factor-21 (FGF21) a circulating hepatokine, favors white adipose tissue (WAT) glucose utilization and lipolysis in mice. Diet induced obesity (DIO) is potentially FGF21-resistant state: increased circulating FGF21 levels are associated with decreased FGF21 signaling in obese mice.  It is unknown whether DIO changes WAT FGF21 signaling and metabolic gene expressions in a sex-specific manner.  Obesity was induced by high-calorie diet (10 weeks) in C57Bl mice of both sexes.  Blood parameters and visceral WAT expressions of genes involved in FGF21 signaling (Fgf21, Pparγ, Pgc1α, Klb), glucose input (Slc2a1, Slc2a4), lipolysis (Hsl), lipogenesis (Lpl), fatty acid oxidation (Cpt1), and thermogenesis (Ucp1) were analyzed by RT-PCR.  DIO increased WAT indexes and circulating FGF21 levels in mice of both sexes, but WAT content was much higher and FGF21 blood levels were much lower in obese females than in obese males. DIO induced WAT Fgf21 gene expression only in male.  There were signs of FGF21 resistance (reduced Pgc1α and Slc1a expression) in WAT of obese males. However, increased circulating FGF21 levels and local WAT Fgf21 expression seem to ensure adequate expression of other FGF21 target genes and reduced WAT accumulation in obese males as compared to females.   There were signs of FGF21 resistance, insulin resistance, and dysregulation of lipid turnover (reduced Pparγ, Slc2a4, Hsl, and Lpl expression) in WAT of obese females.  These transcription changes in combination with low circulating FGF21 level could lead to pronounce WAT accumulation in obese females.  
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