Role of macrophages in the pathophysiology of celiac disease (CD).
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Celiac disease (CD) is an autoimmune enteropathy characterised by a chronic inflammation of the small intestine, due to a permanent intolerance to gluten components, such as gliadin, in susceptible individuals. Although it is now evident that CD is the end result of an inappropriate T cell-mediated immune response against ingested gluten, clinical and experimental evidences support the notion that gluten also affects the innate immune response. In particular macrophages play a critical role in the onset of the disease through the uncontrolled release of proinflammatory cytokines and nitric oxide (NO).
Since arginine is the obliged substrate for NO synthesis, in this study we have addressed the effects of gliadin on the metabolism and transport of the amino acid in murine macrophages. To this extent, RAW264.7 cell line has been incubated for 24h with 1 mg/ml PTG (pepsin/trypsin-digested gliadin), both alone or in combination with 10 ng/ml IFNγ. At the end, arginine transport was measured along with the activation of iNOS (inducible Nitric Oxide Synthase), which converts arginine into NO and citrulline.
As expected, IFNγ induces a marked activation of macrophages in terms of NO production. A modest but significant increase of NO synthesis is also observed upon treatment with PTG alone. However, PTG markedly enhances the IFNγ-induced production of NO. This increase is paralleled by a synergic effect of PTG and IFNγ on the expression of iNOS protein, as revealed by the western blot analysis. Consistently, the analysis of  arginine metabolism performed employing an original technique developed in our lab shows that, under this condition, a consistent portion of intracellular arginine is converted to citrulline. Preliminary data about the measurements of arginine influx suggest that the treatment with PTG produces a decrease in the activity of transport system y+L, while system y+ does not appear modified. Moreover, the evaluation of PTG effect on macrophage viability shows an increase in cell viability (+ 30%) after 24 and 48h treatment, assessed both with the resazurin test and in terms of cell protein content. 
These data indicate that macrophage exposure to PTG produces profound alterations in arginine metabolism, leading to an hyperproduction of NO, and in cell proliferation, thus supporting the pivotal role of macrophage activation in the etiophatogenesis of CD.  
