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Over the last decades, our understanding of the fundamental
homeostatic processes governing energy balance and glucose
homeostasis has largely evolved and pinpointed a pivotal role of the
central nervous system and more particularly of the arcuate nucleus of
the hypothalamus (ARH). Activation of orexigenic AgRP-expressing
neurons located in the ARH potently promotes feeding. We
demonstrated that in addition to modulating feeding, chronically
altering  AgRP-neurons  activity also  affects  peripheral
glucose homeostasis. Further, optogenetic circuitry mapping reveals
that feeding and insulin sensitivity are controlled by both distinct and
overlapping AgRP-projections. Collectively, our results suggest that
AgRP neurons in mice induce not only eating, butalso insulin
resistance, revealing a mechanism by which these neurons rapidly
coordinate hunger states with glucose homeostasis. Furthermore, we
discover a novel AgRP-neurons’ stimulatory pathway by demonstrating
that they express the purinergic receptor 6 (P2Y6). Activation of P2Y6
by its endogenous ligand uridine-diphosphate increases AgRP-
neuron’s action potential firing and promotes feeding. Selectively
abrogating P2Y6-signaling in AgRP-neurons alleviates obesity-
associated adiposity, hyperphagia and insulin resistance. Taken
together, our work reveals that modulating AgRP-neurons by targeting
P2Y6-signaling improves obesity and obesity-associated metabolic
outcomes.
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