Anti-inflammatory properties of DPP-4 inhibitors in human macrophages: the involvement of CXCR4
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Introduction. Low-grade inflammation plays a pivotal role in the progression of diabetes mellitus. Dipeptidyl peptidase-4 inhibitors (DPP-4i) are anti-hyperglycaemic drugs with additional anti-inflammatory effects. Nevertheless, their effect on human macrophages remains controversial, such as the underlying molecular mechanism involved.
Aims. This study investigated the anti-inflammatory properties of Linagliptin [L, 10-100 nM] and Sitagliptin [S, 1-10 M], in a model of meta-inflammation in human macrophages, with a focus on CXCR4 signaling. 
Methods. THP-1 cells were differentiated into macrophages and polarized in M1 or M2 phenotypes. Cell migration was evaluated by Boyden chamber assay. Meta-inflammation was induced with LPS+Palmitic Acid [PA]; expression of CXCR4 and pro-inflammatory markers was evaluated via Western blot; phenotype markers by qPCR; cytokine release by ELISA; and pyroptosis by LDH assay. CXCR4 involvement was probed using its antagonist AMD3100. Statistical significance was evaluated by ANOVA with Bonferroni post-hoc test or Student’s t-test.
Results. DPP-4 expression and activity were detected in M0, M1 and M2. The pro-inflammatory M1 phenotype showed the higher presence/activity of sDPP-4 (p<0.05). DPP-4i enhanced M2 migration (L 100 nM: +85.8±44.0%, p<0.05; S 10 µM: +98.4±46.1%, p<0.01) and reduced M1 migration (L 100 nM: −45.8±9.4%, p<0.001; S 10 µM: −18.5±10.6%, p<0.05). In the LPS+PA-model, both drugs promoted M2 polarization, reduced COX-2 expression, and inhibited NLRP3 activation, as well as pyroptosis. Both drugs were also able to significantly reduce granulocyte adhesion to HUVEC. Interestingly, AMD3100 abolished all the anti-inflammatory effects, but in the model of meta-inflammation L, but not S, partially retained its anti-inflammatory activity despite CXCR4 blockade.
Discussion. Our data confirm that DPP-4 inhibitors have pleiotropic effects with a significant anti-inflammatory impact. They are able to modulate cell migration/polarization and the inflammatory response induced by LPS+PA. These effects appear fully CXCR4-dependent for S and only partially for L. These findings highlight the therapeutic potential of DPP-4i in modulating macrophage-driven inflammation in metabolic disorders.
