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Summary

Aquaporins (AQPs) are integral membrane proteins that allow the movement of water
across biological membranes. According to their permeability, AQPs can be classified
into 2 groups: aquaporins (pure water channels) and aquaglyceroporins (channels
permeated by water and glycerol). The physiological and pathophysiological relevance
of aquaglyceroporins (AQP3, AQP7, AQP9 and AQP10) in humans has not been
completely disentangled. Glycerol can be obtained by diet intake, adipocyte-derived
lipolysis or renal reabsorption and it constitutes one of the substrates for hepatic
gluconeogenesis. Several studies performed in mice have shown that the coordinated
regulation of aquaglyceroporins in the adipose tissue and the liver is relevant for
glycerol efflux from adipocytes and glycerol intake into hepatocytes for de novo
synthesis of glucose. The aim of the present study is to analyse the impact of obesity
and type 2 diabetes on the expression of aquaglyceroporins in key organs for the
absorption and release of glycerol, namely adipose tissue, gut and small intestine.
Furthermore, the in vivo regulation of these glycerol channels by the hormone leptin in
wild type and leptin-deficient (ob/ob) mice as well as the impact of bariatric surgery
(sleeve gastrectomy and Roux-en-Y gastric bypass) and caloric restriction in diet-
induced obese rats will be also studied. A deeper understanding of the coordinated
regulation of aquaglyceroporins in key metabolic organs for glucose and lipid
metabolism might be useful to design drugs specifically targeting these glycerol
channels aimed at obesity and/or type 2 diabetes control.
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