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In rodents, the most adequate model of diet-induced
obesity in humans is obesity caused by the consumption
of a sweet-fat diet (SFD), which is characterized by
more pronounced adiposity in females than in males.
The aim of the work was to evaluate the influence of
SFD on the expression of genes involved in the regula-
tion of carbohydrate-lipid metabolism in the liver,
brown and white fat.

C57Bl/6J mice consumed SFD or laboratory chow
for 10 weeks. We measured body weight, weights of liver,
brown and white gonadal and subcutaneous adipose tis-
sues, blood levels of metabolites and hormones, as well
as the expression of genes involved in the oxidation of
fatty acids (Fgf21, Pparα, Cpt1), lipolysis (Lipe), adipo-
genesis (Pparγ), lipogenesis (Fasn, Lpl), thermogenesis
(Ucp1), glucose metabolism (Slc2a2, Slca4, G6p,
Pklr, Gck, Pck). The level of mRNA was evaluated by
RT-PCR.

Females fed SFD (SFD females) had a white fat in-
dex greater than that of SFD males. Relatively low white
fat adiposity in males was associated with hyperinsulin-

emia and a 1000-fold increase in blood level of the pro-
tein hormone fibroblast growth factor 21 (FGF21), as
well as a 16-fold increase in hepatic Fgf21 gene expres-
sion. In addition, the expression of hepatic Pklr gene in-
volved in glycolysis was significantly increased, relative
to the control, in SFD males. In males only, SFD in-
creased the expression of the Cpt1α gene, a marker of
fatty acid oxidation, in both depots of white adipose tis-
sue. In females, adaptation to the SFD was not accom-
panied by an increase in the expression of any gene in
the liver, white and brown adipose tissues. In white go-
nadal fat, SFD, in contrast, reduced the expression of
lipogenic, adipogenic, and lipolytic genes in females,
which suggests a reduction in energy expenditure on lip-
id metabolism. Thus, adaptive strategies to long SFD
consumption at the transcriptional level differ in males
and females. It must be taken into account when devel-
oping approaches to the pharmacological correction of
obesity.
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