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Type 2 diabetes is associated with substantially increased risk of atherosclerosis – the majority of individuals die of cardiovascular disorders. Insulin resistance has emerged as a potential unifying factor which links disorders of glucoregulation with vascular endothelial dysfunction. Recent animal and human studies are beginning to unravel the mechanisms underpinning this association. Mice heterozygous for deletion of the insulin receptor provide an insight into the divergent effects of insulin resistance on metabolic homeostasis and endothelial function. 50% down-regulation of insulin signalling in this model has no effect on glucoregulation, which is compensated by hyperinsulinaemia, but leads to loss of insulin-mediated nitric oxide production in the vasculature. A novel mouse model, in which insulin resistance is induced solely in endothelial cells, sheds light on the effects of endothelial-specific insulin resistance on vascular function. In this model, insulin resistance substantially down-regulates nitric oxide production and increases production of reactive oxygen species. In addition to direct effects on vascular endothelial cells, insulin resistance also impacts on endogenous mechanisms for endothelial repair. Insulin resistant healthy male volunteers, of South Asian origin, have impaired brachial artery flow mediated dilatation compared to non-insulin resistant white Europeans. Circulating endothelial progenitor cells (EPCs) are reduced in these individuals and numbers correlate with endothelial function. Functional properties of EPCs from these individuals are impaired when studied in vitro. Taken together, these data suggest that insulin resistance directly impacts on endothelial function and may play an important role in modulation of the capacity for EPC-mediated vascular repair.

