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            Abstract
The immune system responds to pathogens by a variety of pattern recognition molecules such as the Toll-like receptors (TLRs), which promote recognition of dangerous foreign pathogens. However, recent evidence indicates that normal intestinal microbiota might also positively influence immune responses, and protect against the development of inflammatory diseases1,2. One of these elements may be short-chain fatty acids (SCFAs), which are produced by fermentation of dietary fibre by intestinal microbiota. A feature of human ulcerative colitis and other colitic diseases is a change in â€˜healthyâ€™ microbiota such as Bifidobacterium and Bacteriodes3, and a concurrent reduction in SCFAs4. Moreover, increased intake of fermentable dietary fibre, or SCFAs, seems to be clinically beneficial in the treatment of colitis5,6,7,8,9. SCFAs bind the G-protein-coupled receptor 43 (GPR43, also known as FFAR2)10,11, and here we show that SCFAâ€“GPR43 interactions profoundly affect inflammatory responses. Stimulation of GPR43 by SCFAs was necessary for the normal resolution of certain inflammatory responses, because GPR43-deficient (Gpr43-/-) mice showed exacerbated or unresolving inflammation in models of colitis, arthritis and asthma. This seemed to relate to increased production of inflammatory mediators by Gpr43-/- immune cells, and increased immune cell recruitment. Germ-free mice, which are devoid of bacteria and express little or no SCFAs, showed a similar dysregulation of certain inflammatory responses. GPR43 binding of SCFAs potentially provides a molecular link between diet, gastrointestinal bacterial metabolism, and immune and inflammatory responses.
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                    Figure 1: 
                        Exacerbated colitis in germ-free mice is ameliorated by acetate.
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Figure 2: 
                        GPR43 expression and role in inflammatory responses.
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Figure 3: 
                        Inflammatory arthritis and allergic airway disease and GPR43 deficiency.
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Figure 4: 
                        GPR43 signalling and immune cell functions.
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GPR43 receptor as anti-inflammatory target
Recent evidence has suggested that the products of 'friendly' intestinal microbes can help counter inflammatory disease and Type 1 diabetes in the host. Commensal bacteria in the colon are known to ferment dietary fibres to produce short-chain fatty acids, and now a study of a mouse model of colitis shows that these fatty acids down-regulate innate and inflammatory responses by stimulating the chemoattractant receptor GPR43 on neutrophils. This identifies interactions between short-chain fatty acids and GPR43 as a possible target for the manipulation of immune responses.
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