Purinergic signaling in renal fibrosis
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Extracellular nucleotides act as paracrine or autocrine signals in cells under regular physiological conditions and play an important role in pathophysiology when released as damage-associated molecular pattern signals. Released into the extracellular compartment, ATP and UTP as well as their degradation products ADP and UDP act as potent agonists on G-protein coupled P2Y receptors. 
In the kidney, various P2Y receptors have been shown to be expressed in almost all segments of the nephron, vasculature as well as interstitial cells. Since interstitial cells are key players in the development of fibrosis, we aimed to investigate the relevance of various interstitial P2Y receptors in fibrosis. 
Therefore, we performed RNA in-situ hybridizations of the Gq/11-protein coupled receptors P2ry1, P2ry2, P2ry4 and P2ry6 on murine fibrotic kidney sections. We observed co-expression of the interstitial cell marker Pdgfrb with P2ry1 and P2ry6 mRNA, while P2ry2 and P2ry4 mRNA localized to cells within the glomeruli and tubular epithelial cells. 
To functionally analyze the relevance of these receptors in interstitial fibroblasts, we performed Ca2+-measurements of renal isolated fibroblasts using the ratiometric Ca2+-indicator Fura2. Superfusion of cells with either ATP, ADP, UTP or UDP resulted in transiently increased Ca2+-signals suggestive of functionally active Gq/11-protein coupled P2Y receptors. Blockage of either P2Y1, P2Y4 or P2Y6 but not P2Y2 by addition of selective inhibitors diminished Ca2+-signaling indicating that P2Y1, P2Y4 or P2Y6 are functionally important in those cells. 
In summary, (fibrotic) kidneys express P2Y1 and P2Y6 in interstitial fibroblasts and both receptors are functionally active in isolated renal fibroblasts. The relevance of the interstitial P2Y1 and P2Y6 receptors in fibrosis progression and their potential for pharmacological interference in disease progression will be analyzed in future studies. 







 
