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Adiponectin and the adipocytokines
Learning Objectives

· i) Define an adipocytokine.

· ii) Discuss the role of adipose tissue as an endocrine organ. 

· iii) Critically discuss the evidence for the biological functions of the major known adipocytokines.

Brown adipose tissue (BAT)

· Multilocular adipocytes- several vacuoles.

· Many mitochondria- give colour. 

· Interspersed with fibroblasts, collagen, reticular fibres.

· Good blood supply.

· Direct adrenergic innervation

· Facultative thermogenesis

White adipose tissue (WAT)

· Unilocular adipocytes- one vacuole.

· Fewer mitochondria. 

· Also interspersed with fibroblasts, collagen, reticular fibres.

· Fewer capillaries.

· Insulation, shock abruption, energy storage.

Fat as an endocrine organ

· White adipose tissue previously believed to be inert storage tissue.,

· Now thought to be dynamic endocrine organ.

· The adipocytokines (adipokines) are cell-to-cell signalling proteins secreted by adipose tissue.

· Estimated that 20-30% of adipocyte expressed genes code for secreted proteins.(Maeda et al 2002)

Adiponectin
· 240-50 aa protein produced by mature adipocytes. 

· Most abundant protein product of the adipocyte

· Reduced in obesity and diabetes and increased by weight loss.

· Insulin-sensitizing effect.

· Increases appetite in the hypothalamus

· AdipoR1 is abundant in muscle, binds globular form with high affinity, low affinity for full-length form.

· AdipoR2 mainly in liver- intermediate affinity for globular and full-length adiponectin.

· Both receptors also in brain.

· AdipoRs mediate phosphorylation of AMPK.

Resistin
· 108 aa in humans, 114 in rodents

· Produced by adipose tissue

· Circulating resistin levels increase with obesity in  rodents.

· Involved in insulin resistance  in rodents

· Relevance in humans unclear. 
Tumour necrosis factor alpha 

· 17 kDa protein secreted as a 51 kDa trimer. 

· Initially identified as a pro-apoptotic factor in tumour cells. 

· Produced by adipocytes and macrophages

· 3D structure similar to globular form of adiponectin.

· Dual role in metabolism and immune function.

· Elevated in obesity and insulin resistance.

· Inhibits adipogenesis and promotes lipolysis.

· Inhibits glucose uptake and fatty acid metabolism in muscle.

· BUT: in man, TNF-α is not released into the circulation and acts only as a paracrine and/or autocrine factor.
Visfatin

· Visfatin also known as PBEF (pre-B cell colony-enhancing factor) and NAMPT (nicotinamide phosphoribosyltransferase).

· Initially believed to be insulin mimetic

· Recent work suggests enzyme activity promotes beta cell action/survival. 
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