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Background: Mutations in SCN5A, the gene encoding for the cardiac sodium channel Nav1.5, are usually linked to a single 
cardiac arrhythmia disorder such as Long QT syndrome type 3 (LQT3) and Brugada Syndrome (BrS), each one treated with 
different therapeutic options. However, some mutations, such as the SCN5A-1795insD, are associated with a mixed phenotype. 
Carriers of the SCN5A-1795insD mutation exhibit both features of LQT3 (increased late sodium current) and BrS (decreased 
peak sodium current) and pharmacological treatment of these patients is still challenging. Low doses of mexiletine, a sodium 
channel blocker (class Ib antiarrhythmic), are currently used to reduce the late sodium current in some patients with LQT3 
syndrome. Recently, studies in heterologous expression systems, have shown that mexiletine is able to restore the decreased 
peak sodium current (INa) associated with SCN5A loss of function mutations.
Our aim is to investigate whether mexiletine could rescue the mixed phenotype associated with the SCN5A-1795insD mutation.

Methods:
• HEK-293 cells were transiently transfected with wild-type (WT) SCN5A or mutant SCN5A-1795insD together with 

β1-subunit.
• Transfected cells were incubated with mexiletine (500 µM) or vehicle (H2O) both overnight and for 48h at 37°C.
• INa recordings were conducted at room temperature with the use of the patch-clamp technique in single cells selected 

on the base of fluorescence. 

Results:
• Overnight treatment with mexiletine did not affect INa density and kinetic properties in HEK-293 cells transiently 

transfected  with SCN5A-1795insD.
• 48h incubation with mexiletine significantly increased INa density without changes in channel gating properties in HEK-

293 cells expressing the SCN5A-1795insD mutation. 
• Preliminary data showed a similar increase in INa density, without changes in kinetic properties, for SCN5A-WT after 

48h incubation with mexiletine.
• Late INa measurements need to be performed in order to assess whether mexiletine exerts a dual rescue of both “gain-

of-function” and “loss-of-function” of the SCN5A-1795insD mutation.

Summary and conclusions: We observed the ability of Mexiletine in restoring the decreased INa  in a mutant channel affected 
by SCN5A-1795insD mutation but also the capability of mexiletine in increase INa in WT channels after 48h incubation; other 
experiments needs to be done but it seems possible to think at mexiletine as a specific drug to treat mixed phenotype by 
increase INa and decrease late INa (acting as sodium channel blocker). 


