






4. Conclusion 

In this study, we examined the effects of an enhanced 
INaL on ventricular repolarization and conduction of 
excitation waves in human ventricular models in HF 
conditions. It was shown that HF produced APD 
prolongation and slowing down of conduction. It also 
augmented APD dispersion, which together with impaired 
ventricular conduction may contribute to increased tissue 
susceptibility for arrhythmogenesis. Specifically our main 
findings are: (i) INaL increased significantly at slow pacing 
rates and contributed to higher [Na+]i as observed in HF 
condition. High [Na+]i limits forward-mode and favors 
reverse-mode of NCX, which may cause disturbed Ca2+ 
handling as seen in HF [12]; (ii) an increased INaL is an 
important factor for APD prolongation, which increases 
cell’s susceptibility to genesis of EADs (reduced IKr 
50%); (iii) an enhanced INaL increased APD dispersion 
and APD gradient at some local regions across the 
transmural strand, which may lead to an increased tissue’s 
vulnerability to the genesis of uni-directional conduction 
by a premature excitation; (iv) HF produced an abnormal 
CV restitution curve with a steeper slope, which has been 
shown to contribute to the susceptibility to arrhythmia; 
(v) HF increased the QT dispersion and the time interval 
between the peak and the end of the T-wave. This 
established a causative link between the increased QT 
dispersion and HF remodeling as seen in HF patients.  
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