Pharmacological modulation of stress-induced mechanical and thermal pain sensitization via CX3CR1–NLRP3–IL-1 signaling
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Introduction. Chronic stress contributes to the development and worsening of pain syndromes, such as fibromyalgia, where current pharmacological treatments are unsatisfactory. Neuroinflammatory mechanisms, particularly microglial CX3C motif chemokine receptor 1 (CX3CR1) activation, NOD-, LRR- and pyrin domain-containing protein 3 (NLRP3) inflammasome activity and subsequent interleukine-1 (IL-1) release, have been implicated in the pathogenesis of stress- and neuropathy-related pain. 
Aims. Based on our previous preclinical studies with knock-out animals, lack of CX3CR1, and IL-1 protected against chronic restraint stress (CRS)-induced pain, we tested whether pharmacological blockade of these targets alleviates stress-induced pain sensitisation.
Methods. Throughout the 2-week CRS protocol, mice received daily intraperitoneal administration of the CX3CR1 antagonist AZD8797, the NLRP3 inhibitor MCC950, the IL-1 receptor antagonist anakinra, or vehicle. Mechanical pain threshold and cold tolerance of the hind paw were assessed weekly.
Results. CRS induced approx. 20% decrease in mechanical threshold by the second week, which was prevented by AZD8797, MCC950 and anakinra. Stress-induced 70–80% drop of cold tolerance developed in the first week, which was significantly reduced only by chronic administration of anakinra.
Discussion. Our findings highlight that pharmacological inhibition of the CX3CR1–NLRP3–IL-1 pathway effectively attenuates mechanical pain sensitisation caused by chronic stress, supporting its potential as a novel therapeutic target in stress-related pain disorders.

