New multitarget FPR2/H2S ligands counterbalance the neuroimmune response in murine Alzheimer's model.
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Introduction. Chronic neuroinflammation play an important role in the onset and progression of neurodegenerative disorders, including Alzheimer’s disease (AD). Formyl peptide receptor 2 (FPR2) is a key player in the resolution of inflammation (RoI) because it mediates the effects of several endogenous pro-resolving mediators. At the same time, hydrogen sulfide (H2S) is an endogenous gaseous transmitter with anti-inflammatory and pro-resolving properties. 
Aims. Thus, we propose a new multitarget approach to address neuroinflammation and oxidative stress in neurodegenerative disorders by activating the FPR2 combined with the potentiation of H2S release. We prepared hybrid compounds and determined their pro-resolving ability in immune-activated primary microglial cell cultures from C57BL/6J (WT) and APPNL-F/NL-F knock-in mice (KI, animal model of AD). Next, we conducted age-dependent in vivo experiments using this AD model and age-matched WT animals.
Methods. Primary Microglial cells were prepared from the cortices of 1-2-day-old mouse brains. The cells were treated for 1 h with Fz9 (1 μM) and then stimulated for 24 h with LPS (100 ng/mL). We measured the cell death parameters (LDH assay), the secretion of NO by Griess reaction and the cytokines (IL-1β, IL-33, IL-18, IL-6, IL-10, IL-12, IL-4) production using ELISA kits. In in vivo study, the impact of the hybrid FPR2 agonist/H2S releaser treatment on the RoI parameters and cognitive properties (Water Morris test) was determined.
Results. Fz9 effectively normalized LPS-induced disturbances: increased LDH and NO release and pro-inflammatory cytokines (IL-1β, IL-6, IL-18) production. Moreover, a beneficial pro-cognitive effect of Fz9 administration and RoI-enhancing effect of this hybrid ligand in the brain structures in 18-month-old KI mice was noticeable.
Discussion. Our results indicate that the multitarget approach can be an innovative tool for developing new pro-resolving strategies in the treatment of brain disorders characterized by RoI deficits. 
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