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Mechanisms linking obesity with cardiovascular risk factors 
and the role of 11-HSDs
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Obesity is associated with hypertension, glucose intolerance, dyslipidaemia and increased risk of cardiovascular disease (the ‘metabolic syndrome’). The mechanisms likely involve factors released from the adipose tissue and their downstream consequences, including insulin resistance and increased sympathetic outflow. The metabolic syndrome is replicated by excessive glucocorticoid action, eg in Cushing’s syndrome. Indeed, supra-physiological glucocorticoid therapy is independently associated with a 2-3-fold increase in cardiovascular events. Nephrologists are familiar with the role of 11-HSD2 to inactivate cortisol in the distal nephron and thereby maintain selectivity of aldosterone binding to mineralocorticoid receptors. However, 11-HSD type 1 is a more widely distributed isozyme that regenerates cortisol from the inactive cortisone produced in the kidney. Even in people with normal circulating glucocorticoid levels, generation of cortisol by 11-HSD1 within adipose tissue is increased in obesity. Genetic variation in HSD11B1 predicts variation in 11-HSD1 activity and is associated with hypertension and diabetes in high-risk populations. Inhibition of 11-HSD1 enhances insulin sensitivity and improves glucose tolerance, blood pressure and progression of atherosclerosis. Thus, manipulation of intra-adipose steroid generation may break the link between obesity and cardiovascular disease.
