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            Abstract
Microglia, brain immune cells, engage in the clearance of dead cells or dangerous debris, which is crucial to the maintenance of brain functions. When a neighbouring cell is injured, microglia move rapidly towards it or extend a process to engulf the injured cell. Because cells release or leak ATP when they are stimulated1,2 or injured3,4, extracellular nucleotides are thought to be involved in these events. In fact, ATP triggers a dynamic change in the motility of microglia in vitro5,6 and in vivo3,4, a previously unrecognized mechanism underlying microglial chemotaxis5,6; in contrast, microglial phagocytosis has received only limited attention. Here we show that microglia express the metabotropic P2Y6 receptor whose activation by endogenous agonist UDP triggers microglial phagocytosis. UDP facilitated the uptake of microspheres in a P2Y6-receptor-dependent manner, which was mimicked by the leakage of endogenous UDP when hippocampal neurons were damaged by kainic acid in vivo and in vitro. In addition, systemic administration of kainic acid in rats resulted in neuronal cell death in the hippocampal CA1 and CA3 regions, where increases in messenger RNA encoding P2Y6 receptors that colocalized with activated microglia were observed. Thus, the P2Y6 receptor is upregulated when neurons are damaged, and could function as a sensor for phagocytosis by sensing diffusible UDP signals, which is a previously unknown pathophysiological function of P2 receptors in microglia.
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                    Figure 1: Expression of P2Y6 receptor and UDP-evoked increase in [Ca2+]i in cultured microglia.[image: ]


Figure 2: 
                        Changes in cell motilities of microglia.
                      [image: ]


Figure 3: 
                        Increase in P2Y
                        
                        6
                        receptors in the hippocampus after kainic acid (KA)-treatment.
                      [image: ]


Figure 4: KA-evoked increases in extracellular uridine nucleotides and P2Y6-receptor-mediated microglial phagocytosis  in vitro  and  in vivo. a, Schematic diagram of the experiments in vitro.[image: ]
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