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Obesity, insulin resistance and impaired insulin secretion are tightly linked to one
another in metabolic disease. Obesity involves defects in the biological process
whereby food intake is matched over time to meet ongoing energy requirements.
Termed energy homeostasis, this process involves the hormones insulin and leptin that
circulate at levels proportionate to body fat stores and, through their actions on key
neuronal subsets, regulate food intake, energy expenditure and glucose metabolism.
At the cellular level, signaling via the insulin receptor substrate—
phosphatidylinositol-3-OH kinase (IRS-PI3K) pathway is implicated in neuronal
actions of both insulin and leptin, and is also a key mediator of insulin action in
peripheral tissues. Hypothalamic actions of insulin and leptin also influence peripheral
tissue insulin sensitivity via a mechanism that, again, depends upon intact neuronal
IRS-PI3K signaling. Since obesity and type 2 diabetes are associated with impaired
signaling via the IRS-PI3K pathway in both brain and peripheral insulin-sensitive
tissues, and since this same defect is implicated in the progressive loss of pancreatic
B-cells seen in type 2 diabetes, a global defect in signaling via the IRS-PI3K pathway
may explain how obesity, insulin resistance and B-cell dysfunction are linked.
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