Temporal Effect of IL-6 Neutralization on Left Ventricular Remodeling in a Mouse Model of SCN5A Deficiency. 

Background: 
Loss of SCN5A is a major cause of sudden death due to severe arrhythmias, which promote cardiac fibrosis. Fibrosis, in turn, amplifies pro-inflammatory cytokine secretion and Left Ventricular (LV) arrhythmias. We hypothesized that SCN5A loss triggers paracrine factors driving LV remodeling, and that blocking these factors may prevent LV remodeling. 
Method: 
Scn5a-kd was made in male Balb/c mice (11 weeks) using AAV9-mediated SCN5A-shRNA (single injection, i.v). Two weeks post-injection, subgroups of Scn5a-kd mice were treated with exogenous IL-6 neutralization antibody (IL-6-ab) or Iso IgG (100 µg, i.v once for two weeks) or vehicle (Veh) and analyzed after 5 (short-term) and 17 (long-term) weeks. 
[bookmark: OLE_LINK1]Results: 
Scn5a-kd reduced the Nav1.5 expression by 43.6% (p=0.0006) and elevated IL-6 levels by 82.1% (p=0.0002). Baseline electrical and functional parameters were similar to Veh. Scn5a-kd prolonged QRS (19.6 vs 10.7, p=0.005), QT (53.4 vs 32.7, p=0.009), and RR intervals (173.3 vs 140.2, p=0.006) and impaired cardiac function (EF-38%, FS 24%). Morphometric analysis revealed that fibrosis developed only in long-term Scn5a-kd hearts (weeks 2–17), whereas short-term hearts (weeks 2–5) remained fibrosis-free. Short-term IL-6 neutralization rescued conduction and contractile deficits, while long-term blockade attenuated functional impairment and reduced LV fibrosis, as evidenced by elevated pro-Collagen I, α-SMA, and fibronectin protein levels, highlighting an IL-6-dependent progressive fibrogenic mechanism.
Conclusion: 
Scn5a deficiency increases IL-6 production before fibrosis develops. Early IL-6 targeting prevents LV dysfunction, while long-term IL-6 neutralization is needed to improve fibrosis, positioning IL-6 as a potential therapeutic target in cardiac diseases associated with Scn5a downregulation. 



