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Abstract
Aims/hypothesis Chemokines and their receptors such as
chemokine (C-C motif) receptor 2 (CCR2) may contribute
to the pathogenesis of the metabolic syndrome via their
effects on inflammatory monocytes. Increased accumula-
tion of CCR2-driven inflammatory monocytes in epididy-
mal fat pads is thought to favour the development of insulin
resistance. Ultimately, the resulting hyperglycaemia and
dyslipidaemia contribute to development of the metabolic
syndrome complications such as cardiovascular disease and
diabetic nephropathy. Our goal was to elucidate the role of

CCR2 and inflammatory monocytes in a mouse model that
resembles the human metabolic syndrome.
Methods We generated a model of the metabolic syndrome by
backcrossing KKAy+ with Apoe−/− mice (KKAy+Apoe−/−)
and studied the role of CCR2 in this model system.
Results KKAy+Apoe−/− mice were characterised by the
presence of obesity, insulin resistance, dyslipidaemia and
increased systemic inflammation. This model also man-
ifested two complications of the metabolic syndrome:
atherosclerosis and diabetic nephropathy. Inactivation of
Ccr2 in KKAy+Apoe−/− mice protected against the meta-
bolic syndrome, as well as atherosclerosis and diabetic
nephropathy. This protective phenotype was associated with
a reduced number of inflammatory monocytes in the liver
and muscle, but not in the epididymal fat pads; circulating
levels of adipokines such as leptin, resistin and adiponectin
were also not reduced. Interestingly, the proportion of
inflammatory monocytes in the liver, pancreas and muscle,
but not in the epididymal fat pads, correlated significantly
with peripheral glucose levels.
Conclusions/interpretation CCR2-driven inflammatory
monocyte accumulation in the liver and muscle may be a
critical pathogenic factor in the development of the
metabolic syndrome.
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Abbreviations
CCL2 Chemokine (C-C motif) ligand 2
CCR2 Chemokine (C-C motif) receptor 2
GSK-3β Glycogen synthase kinase 3β
GTT Glucose tolerance test
HFD High-fat diet
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