Downloaded from UvA-DARE, the institutional repository of the University of Amsterdam (UvA)
http://hdl.handle.net/11245/2.46189

File ID
Filename
Version

uvapub:46189
2y.pdf
unknown

SOURCE (OR PART OF THE FOLLOWING SOURCE):
Type
article
Title
Sodium channel dysfunction causes inherited cardiac conduction disease
Author(s)
H.L. Tan, M. Bink-Boelkens, C.R. Bezzina, P.C. Viswanathan, G. de BeaufortKrol, A.A.M. Wilde, J.R. Balser
Faculty
UvA: Universiteitsbibliotheek
Year
2001

FULL BIBLIOGRAPHIC DETAILS:
http://hdl.handle.net/11245/1.426388

Copyright
It is not permitted to download or to forward/distribute the text or part of it without the consent of the author(s) and/or
copyright holder(s), other than for strictly personal, individual use, unless the work is under an open content licence (like
Creative Commons).
UvA-DARE is a service provided by the library of the University of Amsterdam (http://dare.uva.nl)
(pagedate: 2014-11-27)

SODIUM CHANNEL DYSFUNCTION CAUSES INHERITED CARDIAC
CONDUCTION DISEASE
Hanno L Tan1, Margreet Bink-Boelkens2, Connie R Bezzina3, Prakash C Viswanathan1,
Gertie de Beaufort-Krol2, Arthur AM Wilde3, Jeffrey R Balser1: 1Vanderbilt University,
Anesthesiology and Pharmacology, Nashville, TN 37232, 2University of Groningen,
Groningen, Netherlands, 3University of Amsterdam, Molecular and Cellular Cardiology
Group, Meibergdreef 9, Amsterdam, 1105 AZ Netherlands
Cardiac sodium (Na) channel gene (SCN5A) mutations are known to cause repolarization
abnormalities and ventricular tachyarrhythmias (VT) in Brugada and Long QT syndrome.
Here, we provide the first biophysical characterization of an SCN5A mutation (G514C)
associated with inherited conduction disease, but not VT. Whole-cell patch clamp studies
in tsA201 cells showed a +10 mV shift in the voltage-dependence of activation, which
decreases Na channel availability, and a +7 mV shift in the voltage-dependence of
inactivation, which increases Na channel availability. Modeling studies in a fiber
composed of endocardial, midmyocardial and epicardial cells (Luo-Rudy model) revealed
that these "balanced" gating defects recapitulate the clinical phenotype. An unopposed
+10 mV shift of activation (i.e., T1620M) caused severe conduction slowing and
repolarization abnormalities consistent with Brugada syndrome. This change, when
combined with a +7 mV shift of inactivation (i.e., G514C), resulted in conduction
slowing, but no repolarization abnormalities. This inherited lesion provides a biophysical
model for understanding how diverse Na channel functional behavior may evoke a
spectrum of deranged cardiac excitability, from conduction disease to sudden cardiac
death.

