
NCX IN THE HEART 

 

Is a shift of the free energy of the Na+/Ca2+-exchanger a predictor 
for the development of hypertrophy and heart failure?  

 
Baartscheer A, Opthof T  
Experimental Cardiology, Heart Failure Research Center, Academic Medical Center, University of Amsterdam Amsterdam, 
Netherlands 
 
 
Presenter: Antonius Baartscheer (A.Baartscheer@amc.uva.nl)  

 
Background: In heart failure the free energy of the Na+/Ca2+-exchanger (dGncx) is altered due to an 
increase of intracellular sodium ([Na+]i) and prolongation of the action potential. As a consequence 
forward mode Na+/Ca2+-exchanger (NCX) is decreased and reversed mode is increased, resulting in 
an increase of intracellular calcium ([Ca2+]i). [Ca2+]i is known to function as a cellular growth signal. We 

hypothesis that the magnitude of shift of Gncx is associated with the severity of development of 
hypertrophy, heart failure and cellular remodelling. To create different extent of heart failure (HF) in 
rabbits volume overload was produced by rupture of the aortic valve until pulse pressure increased 
between 50 and 120% and pressure overload was created, by suprarenal abdominal aortic 
constriction of 50% (n=109). Age-matched not sham operated rabbits served as control (Ctrl n=75). 
The development of heart failure was examined after 3 month’s haemodynamically, 
echocardiographically and electrocardiographically. Action potentials and sodium and calcium 

handling were measured in left ventricular myocytes and Gncx was calculated. For each parameter 
measured in the HF rabbits the maximal deviation compared to the average found in Ctrl rabbits was 
determined and set to 100%. In all HF rabbits the deviation from Ctrl value for each parameter was 
expressed as percentage of the maximal deviation. The results of the parameters of calcium handling 
(calcium transient amplitude, diastolic calcium transient duration, SR calcium content, fractional SR 
calcium release and incidence of calcium after transients), hypertrophy (left ventricular diameter, 
thickness of septum and left ventricular cell width and length and the ratio heart weight/ body weight 
weight), electrophysiology (QT time, QRS duration action potential duration), contractility (fractional 
shortening, left ventricular pressure amplitude, calcium transient amplitude and cell shortening) and 
heart failure (hypertrophy, presence of acsites, left ventricular end diastolic pressure, ratio lung weight/ 

body weight and fractional shortening) were averaged and the relation with the shift of (Gncx) was 

determined. All these parameters increased linear with an increase of 16%/kJ/mol shift of Gncx.  

Changes of intracellular calcium due to a shift of Gncx mainly due an increase of the intracellular 
sodium is causal for the development of heart, failure, hypertrophy and cellular remodelling. 
 


