New therapies in heart failure: a cell-based platform for testing inflammasome inhibitors 
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Introduction. Inflammasomes play an important role in various conditions such as heart failure; thus, investigating agents with potential anti-inflammatory effects can offer new tools to treat these diseases. However, recently used drug screening methods have limitations, which need to be addressed in the future.
Aims. To optimize a cell platform in combination with in vitro methods for examining the molecular mechanisms of potential inflammasome inhibitors.
Methods. THP1-ASC-GFP cells were used to examine inflammasomes. Cells were primed with lipopolysaccharide (LPS) and activated with nigericin. NLRP3 or caspase-1 specific inhibitors (MCC950 and VX765) were used to validate the system. Cell viability, caspase-1 activity and cytokine (IL-1β) release were determined by luminescence assays and immunoblot. Imaging flow cytometry (iFlow) was used to visualise cellular GFP signal during priming and activation.
Results. LPS and nigericin induced priming and activation in THP-1 cells, as evidenced by the increased ratio of ASC diffuse(+) and ASC speck(+) cells, IL-1β release, and caspase-1 activity. NLRP3 inhibitor MCC950 blocked inflammasome assembly, while caspase-1 inhibitor VX765 did not altered oligomerization, as detected by iFlow. Among the tested candidates previously reported as potential inhibitors (e.g. canagliflozin), some reduced IL-1β secretion, while others (e.g. atorvastatin) showed no significant anti-inflammatory effects.
Discussion. Our platform has been successfully validated, as it can discriminate inflammasome inhibition at different molecular levels. However, previously reported drug candidates show weak or no direct effects on inflammasome activity, suggesting that their observed anti-inflammatory actions may result from other pharmacological mechanisms. This drug screening platform provides additional pharmacological data on inflammasome inhibitors. 
