A novel coumarin-based MT compound exhibits anti-inflammatory activities in LPS-activated macrophages
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Introduction. Coumarins is a natural bioactive compound found in abundant medical plants, and its derivatives have been indicated with their versatile pharmacological activities, including the well-known anticoagulant Warfarin. Given the established low toxicity and occurrence of coumarins in various herbal remedies, further exploring their bioactivities and underlying mechanisms appears prudent. 

Aims. To develop a novel pharmacological agent that could suppress abnormally activated macrophages, we evaluated the anti-inflammatory effects of novel natural coumarin-based compounds (MT compounds), extracted from the seeds of Magydaris tomentosa, and explored its underlying mechanisms.
Methods. RAW264.7 murine macrophages were stimulated by LPS in the absence or presence of MT compounds. Cyclooxygenase-2 (COX-2) expression and signaling molecules altered by MT compounds in LPS-stimulated macrophages were analyzed by immunoblotting, MTT, qRT-PCR, chromatin immunoprecipitation (ChIP), ELISA, and reporter assays. We also performed an endotoxemia model to evaluate MT compounds’ in vivo anti‐inflammatory effects.
Results. Among these compounds, MT116 treatment resulted in a significant decrease in both COX2 mRNA and protein expression. It was associated with the inhibitory effect of MT116 on both p38MAPK and CCAAT/enhancer-binding protein β (C/EBPβ) phosphorylation and according to the observation of p38MAPK-mediated C/EBPβ activation validated by previous studies, it suggests that MT116 probably dephosphorylates p38MAPK to suppress C/EBPβ activity. Reduced C/EBPβ activity by MT116 was further indicated via chromatin immunoprecipitation that MT116 inhibited LPS-induced C/EBPβ binding upon the COX2 promotor region. Moreover, decreasing phosphorylation of p38MAPK and C/EBPβ retarded by MT116 was restored via cell transfection of dominant-negative mutant of MAPK phosphatase-1 (MKP-1-DN). MKP-1-DN could reverse MT116-associated decline in COX2 protein expression as well. Intriguingly, MT116 treatment was also indicated with decreasing COX2 3’UTR luciferase and escalated COX2 degradation induced by LPS stimulation. Furthermore, MT116 significantly increased mice survival rates in an endotoxemia model.

Discussion. To conclude, MT116 dephosphorylated p38MAPK via MKP-1, which in turn deactivated C/EBPβ to suppress C/EBPβ binding on the COX2 promotor region, resulting in decreasing COX2 expression in LPS-activated macrophages. In addition to early transcriptional regulation, MT116 also participated in post-transcriptional and translational regulation of COX-2.  The present study suggests that MT116 may be a potential lead for alleviating inflammatory diseases that are associated with abnormally activated macrophages.
