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            Key Points

                	
                  Type 2 diabetes is associated with obesity, ageing and inactivity. It is due to a progressive failure of pancreatic islet Î²-cells to compensate for insulin resistance.

                
	
                  The proposed mechanisms to explain impaired insulin secretion and sensitivity in type 2 diabetes include oxidative stress, endoplasmic reticulum stress, amyloid deposition in the pancreas, ectopic lipid deposition in muscle, liver and pancreas, and lipotoxicity and glucotoxicity. All these cellular stresses may induce an inflammatory response or are exacerbated by or associated with inflammation.

                
	
                  Factors that are associated with innate immune responses are present in the circulation, insulin-sensitive tissues and pancreatic islets in type 2 diabetes, and this evidence supports the involvement of inflammation in the pathogenesis of this disease.

                
	
                  Mechanisms thought to be responsible for the inflammatory state in type 2 diabetes include hypoxia and cell death of expanding adipose tissue, activation of the nuclear factor-ÎºB (NF-ÎºB) and JUN N-terminal kinase (JNK) pathways, activation of interleukin-1Î² (IL-1Î²), and recruitment and activation of immune cells.

                
	
                  Clinical trials using IL-1 antagonists or salsalate to directly target pro-inflammatory factors in patients with type 2 diabetes show promising preliminary results and support the role of inflammation in this condition.

                
	
                  Existing data suggest a potential role for inflammation in the pathogenesis of type 2 diabetes. The relative importance of this mechanism and the precise therapeutic consequences remain to be elucidated.

                


              

Abstract
Components of the immune system are altered in obesity and type 2 diabetes (T2D), with the most apparent changes occurring in adipose tissue, the liver, pancreatic islets, the vasculature and circulating leukocytes. These immunological changes include altered levels of specific cytokines and chemokines, changes in the number and activation state of various leukocyte populations and increased apoptosis and tissue fibrosis. Together, these changes suggest that inflammation participates in the pathogenesis of T2D. Preliminary results from clinical trials with salicylates and interleukin-1 antagonists support this notion and have opened the door for immunomodulatory strategies for the treatment of T2D that simultaneously lower blood glucose levels and potentially reduce the severity and prevalence of the associated complications of this disease.
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                    Figure 1: Development of inflammation in type 2 diabetes.[image: ]


Figure 2: Interleukin-1Î²-induced inflammation in islets of patients with type 2 diabetes.[image: ]
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	Insulin resistance
	
                  A pathological condition in which insulin becomes less effective at lowering blood glucose levels.

                
	Endoplasmic reticulum stress
	
                  (ER stress). A response by the ER that results in the disruption of protein folding and the accumulation of unfolded proteins in the ER.

                
	Lipotoxicity
	
                  The toxic effects of elevated levels of free fatty acids. These detrimental effects may be functional and reversible, or may lead to cell death.

                
	Glucotoxicity
	
                  The toxic effects of hyperglycaemia. These detrimental effects may be functional and reversible, or may lead to cell death.

                
	Autoinflammatory disease
	
                  A disease resulting from an attack by the innate immune system on the body's own tissues. By contrast, autoimmune diseases are caused by the pathological activation of adaptive immune responses. Autoimmune and autoinflammatory diseases have some characteristics in common, including shared effector mechanisms.

                
	M1-type macrophage
	
                  A macrophage that is activated by Toll-like receptor ligands (such as lipopolysaccharide) and interferon-Î³, and that expresses inducible nitric oxide synthase, which generates nitric oxide.

                
	M2-type macrophage
	
                  A macrophage that is stimulated by interleukin-4 (IL-4) or IL-13 and that expresses arginase 1, the mannose receptor CD206 and the IL-4 receptor Î±-chain.

                
	KitWâ€“sh/Wâ€“sh mice
	
                  The KitWâ€“sh (or sash) mutation abolishes KIT expression in mast cells, and the mutant mice are deficient in mast cells.

                
	Insulitis
	
                  Inflammation of the pancreatic islets during the progression of diabetes. Insulitis in type 1 diabetes is caused by autoimmunity and in type 2 diabetes by metabolic stressors such as hyperglycaemia and elevated levels of free fatty acids.

                
	Ischaemia
	
                  A condition in which the flow of blood to a tissue or organs is less than normal, and which results in injury to that tissue or organ.

                
	Cachexia
	
                  Severe weight loss, muscle wasting and debility caused by prolonged disease. It is thought to be mediated through neuroimmunoendocrine interactions.

                
	Leptin
	
                  A protein hormone that regulates energy intake and expenditure. It is one of the most important adipose-derived hormones and its production correlates with the mass of adipose tissue.

                
	Inflammasome
	
                  A molecular complex of several proteins that, when activated, results in the production of active caspase 1, which cleaves pro-interleukin-1Î² (pro-IL-1Î²) and pro-IL-18 to produce the active cytokines.

                
	Salsalate
	
                  A prodrug form of salicylic acid that has fewer side effects than sodium salicylate. Salsalate is approved for use in humans as a source of salicylic acid.
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