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Aims: This study aims to characterize the inflammatory role of cardiac fibroblasts (CFs) and their differentiated phenotype, myofibroblasts, focusing on receptor expression, cytokine production, adhesion molecule induction, and involvement of the NLRP3 inflammasome.
Methods: Primary cardiac fibroblasts were stimulated in vitro with angiotensin II (Ang II) or lipopolysaccharide (LPS). Gene and protein expression of proinflammatory cytokines, adhesion molecules, and inflammasome components were evaluated. Differences between fibroblasts and myofibroblasts were also assessed.

Results: CFs expressed functional receptors for Ang II, TGF-β1, and TLR4. Stimulation with Ang II led to increased secretion of IL-6 and TNF-α. LPS stimulation induced IL-1β, IL-6, TNF-α, and MCP-1. Both stimuli upregulated ICAM-1 and VCAM-1 expression. Notably, NLRP3 expression was detected in both CFs and myofibroblasts, with differential levels depending on the differentiation state. Ang II promoted NLRP3 activation, and its activity was associated with senescence markers in CFs.

Discussion: These findings highlight CFs as active participants in cardiac inflammation, not merely structural cells. Their ability to respond to Ang II and LPS by releasing cytokines and adhesion molecules positions them as key modulators of immune cell recruitment. The differential expression and activation of NLRP3 between fibroblasts and myofibroblasts further suggest a role in disease progression and cellular aging. Understanding these mechanisms could uncover novel targets for therapeutic intervention in inflammatory heart diseases.

