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Introduction. Through Toll-like receptors, LPS triggers neuroinflammation in the spinal cord, resulting in tactile hypersensitivity in rats. At this level, OTR exerts antinociception; however, the interaction between these two systems has not been explored. In males, low oxytocin doses engage the Gq pathway, while high doses activate Gi proteins. Interestingly, females require a higher oxytocin dose to achieve “analgesia”, but the mechanisms remain unclear. 

Aims. In male and female Wistar rats (250-320 g), experiments were designed to test the: (i) impact of oxytocin on LPS (EC75)-induced nociception and how the response is modified by blocking (using MPP) or activating (using PPT) the oestrogen receptors (ER(/(); (ii) effect of biased OTR agonists (carbetocin and atosiban) on LPS-induced nociception at EC75; and (iv) how glial and microglial cells respond to LPS and OTR ligands.

Methods. LPS-induced mechanical hypersensitivity was assessed using von Frey filaments. Moreover, in vivo electro-physiological recordings of spinal wide-dynamic-range (WDR) cells were performed. Immunofluorescence assays against OTR, glia and microglia were assessed. Pharmacological treatments were given via i.t. route at the nmol range.

Results. LPS increased tactile like allodynia in a dose-dependent manner, with females (0.02 ng; ED75) being more sensitive than males (3.3 ng; ED75); the neuronal WDR cell discharge was increased in females, but not in males. Although oxytocin decreased LPS-induced nociception in a dose-dependent manner (1-10 nmol), females were less sensitive to oxytocin (10 nmol) than males (1 nmol); in both cases, the effect was reversed by L-368,899 (10 nmol). Interestingly, in males, ER(/( activation increases sensitivity to LPS and reduces the effects of oxytocin, whereas in females, ER(/( blockade has the opposite effect.  When the effects of biased OTR agonists were tested, we found that atosiban (1 nmol; biased OTR-Gi ligand), but not carbetocin (1 nmol; biased OTR-Gq ligand), inhibited LPS-induced behavioural nociception and prevented the overactivation of glial cells. 

Discussion. Apart from the role of OTR in diminishing LPS-induced nociception, this study sheds light on the mechanisms involved in the regulation of spinal nociception in male and female rats. Although both sexes may have comparable levels of nociception, the underlying mechanisms of pain processing exhibit substantial sex differences. 
