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Characteristics of the research group: 
The research group combines competence in physiological and genetic research as well as in and clinical 
medicine. A unique feature is the combination of clinical research in patients with methods in physiology 
and patophysiology, cellular and molecular biology as well as in molecular genetics. The present research 
group has established a research laboratory for human and experimental ion research applying state of the 
art methods for heart and muscle Na,K-ATPase studies as well as an outpatient clinic focusing on genetic 
cardiology. The present main focus for the research is implication of potassium-homeostasis dysfunction 
and gene defects for the development of heart arrhythmia. 
 
Running projects: Titles and abstracts: 
 
Regulation of heart and muscle Na,K-ATPase in heart disease 
It has become well established that myocardial Na,K-ATPase is of importance for extracellular potassium 
regulation in the myocardium. It has also become well established that skeletal muscle Na,K-ATPase in 
addition to being of importance for extracellular potassium regulation in skeletal muscles also is of major 
importance for the ongoing short term (seconds-minutes) plasma-potassium regulation. We have 
documented that myocardial and skeletal muscle Na,K-ATPase undergoes regulation in physiological as 
well as patophysiological conditions in animals as well as in human subjects. Dysregulation resulting in 
muscular weakness and abnormal plasma-potassium shifts. On this basis the present project aims at 
elucidating such dysregulations and their implications as well as possibilities for prevention and treatment 
in patients with heart disease.  
  
Clinical genetic cardiology 
Clinical genetic cardiology is a rising subspeciality within cardiology for patients with mutations in cardiac genes 
and their families. We have recently in a number of papers described the relationship between phenotype and 
genotype in hypertrophic cardiomyopathy and established an outpatient clinic with a program for clinical handling 
of such patients and relatives. On this basis the present project aims at extending this work also to patients with 
other heart diseases where mutations could be in play. This will include sudden, unexpected, heart death in young 
age; sudden, unexplained syncope; ideopatic ventricular tachycardia and fibrillation; pharmacologically induced 
long-QT-syndrome; arrhythmogenic right ventricular syndrome; atrial fibrillation and flutter; dilated 
cardiomyopathy; amyloidosis, Fabrys disease etc. These studies will be performed in collaboration with Michael 
Chrisitiansen, Statens Seruminstitut. 



 
Provocation of arrhythmia in mutations by potassium-homeostasis dysfunction 
Much genetic research has hitherto been mostly descriptive. A major problem being why a mutation that has been 
existing since birth suddenly after many years without symptoms causes arrhythmia and death. Our hypothesis is 
that mutations bring about vulnerability to potassium shifts whether normal but extreme or abnormal. Extreme 
shifts in potassium can occur during extreme exercise being the immediate factor eliciting sudden, unexpected 
death. Abnormal shifts in potassium may occur in patients with heart disease due to the disease per se or due to the 
treatment. Disturbances in potassium-homeostasis are a well known eliciting factor for arrhythmia in e.g. long-QT-
syndrome with mutation induced dysfunction of myocardial potassium-channels. Moreover, we have documented 
Na,K-ATPase dysregulation in the human myocardium and muscle in e.g. heart failure and due to diuretic 
treatment. On this basis the present project aims at evaluating potassium shifts during exercise tests and Na,K-
ATPase in muscle and heart biopsies in patients with cardiac gene mutations at risk of arrhythmia. These studies 
will be performed in collaboration with Niels H. Secher, Rigshospitalet. 
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