Specialized pro-resolving mediators promote cell clearance via macrophage efferocytosis
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Inflammation (mediated by cytokines/chemokines and eicosanoids such as leukotrienes and prostaglandins) is meant to be a protective mechanism to combat infection and injury. Uncontrolled or chronic inflammation occurs when the resolution process is dysfunctional, resulting in tissue injury, remodeling and fibrosis. In contrast, the resolution of inflammation is an active process orchestrated by specialized pro-resolving lipid mediators (SPMs) to limit inflammatory response, promote macrophage efferocytosis of apoptotic cells and stimulate tissue regeneration. Eicosanoids are derived from dietary omega-6 PUFA, while SPMs are metabolized from omega-3 PUFA (to produce lipoxins, resolvins, maresins and protectins). Using LC-MS/MS to profile the air pouch exudates, levels of 15-HEPE were increased. Activated human neutrophils converted 15-HEPE to 15-epi-lipoxin A5. Exogenous SPM analogs were effective in resolving neutrophilia through the known routes of apoptosis and local tissue macrophage efferocytosis, however, the data suggested another route of clearance. Using variant CD45.1 to track the fate of neutrophils, not only did the lipoxin analog augmented exit of the adoptively transferred neutrophils into the systemic circulation, but it also activated splenic macrophages to efferocytose these neutrophils. These findings demonstrate new systemic resolution mechanisms for localized tissue inflammation and SPMs play an active role in accelerating the resolution of inflammation.
