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Cardiac arrhythmias - atrial fibrillation  

 
Disturbances in the cardiac impulses results in arrhythmia such as atrial fibrillation (AF). AF is 

associated with severely increased risk of stroke and decreased life quality and expectancy in 

humans. Spontaneous atrial fibrillation of the heart is rarely observed in most animal species; except 

in horses, which together with humans spontaneously develop atrial fibrillation. Previous reports, 

together with our on going investigations, have shown that the equine heart resembles the human 

heart in many aspects. The horse may therefore constitute an important research animal model in 

investigating the mechanisms and treatment of atrial fibrillation. 

 

Research questions 

Can we identify and characterize identical ion channels responsible for AF in horses as in humans? 

Is it possible to treat AF targetting SK channels in horses?  

 

Techniques available – in horses, pigs, rats, rabbits 

Cardiplegia  

Micro-electrode recordings of action potentials  

Intracardiac electrograms and cardiac pacing 

Placement of a screw-in electrode (for pacing) 

Blood pressure measurements 

 

 

 

 

Exercise-induced cardiac fatique – does it exist in horses? 
 

Exercise induced cardiac fatigue (EICF) is defined as a reduction in cardiac function following 

prolonged strenuous exercise and has recently been described among healthy human endurance 

athletes. The reduced cardiac function is most likely caused by damage to myocardial tissue.  

Endurance horses represent a group of racehorses racing over longer distances (up to 160 km). 

With increasing race speeds and eliminationrates about 50 % in endurance racing, this group of 

athletes has become a cause for concern in relation to animal welfare.  

 

Research questions 

Is cardiac function reduced in  equine athletes ensuing prolonged physical exercise as it is seen in 

human endurance athletes? 

 

Techniques available – in large animals:  

Holter ECG monitoring 

Exercise ECG monitoring  

Treadmill exercise testing 

Blood sampling 

Advanced echocardiographic modalities 

 

 

 

How do we predict Sudden Cardiac Death in horses? 
 

 

Sudden death (SD) occurs in horses as in humans athletes. This is ethically unacceptable, 

compromises riders safety and result in negative PR for equestrian sport.  

SD in horses can be related to training or the post exercise period, but can also happen at rest. 

Most horses suffering SD have no lesions to account for death on necropsy. 

In humans mutations in different cardiac related genes (especially the KCNQ1 and KCNH2 

potassium channels) have been related to the development of long QT syndrome, which 

predisposes to sudden cardiac death. The QT interval of the ECG have proved a valuable marker 

of cardiac repolarization and disturbances are well correlated to syncopal episodes and ventricular 

arrhythmias.  

 

Research questions 

Can we establish equine reference values of the electrocardiographic markers of sudden cardiac 

death used in human medicine? 

Can we build a genetic database including possible genetic mutations causing sudden cardiac 

death in horses like in humans? 

 

Techniques available in horses and laboratory animals 

Extensive ECG analysis with focus on the QT interval. 

Cloning and sequencing of cardiac related genes. 

Electrocardiographic characterization of the ion channels from the equine heart using Xenopus 

oocytes. 

 

 

Introduction 

 
 

This research group focus on the Athlete’s Heart in horses. The Athlete’s Heart is descibing the 

cardiovascular changes that occur in athletes undergoing regular physical training. The exorbitant 

cardiac reserve of the horse makes this animal one of the superior mammals when it comes to 

cardiac function, and it is therefore extremely relevant to continuously  study this “perfect large 

heart.” As many of the scientific hypothesis we are working with are relevant for both human and 

equine athletes we find our research relevant in a translational perspective as well.  

 

Although the Athlete’s Heart is considered generally to be a beneficial and physiological adaptation 

to increased demands, studies have shown that exercise-induced cardiac hypertrophy can be 

associated with various pathological conditions, such as atrial and ventricular fibrillation, and athletes  

- horses and humans – are at a greater risk of dying from cardiac failure related to high-intensity 

training.  

 

In general, our research activities expand from in vitro studies in the laboratory up to clinical testing 

both using experimental animals as well as client owned animals. The techniques available are 

established in horses now but most of them are also applicable in other animal species 

 

Experiment set up for electrophysiological examination in the conscious horse standing in the stock 

equipped with ECG electrodes external as well as intra-cardiac ECG catheters. On the picture to the right 

the same procedure is performed in full anaesthesia 

 

 

Exercise ECG showing ventricular arrhythmias (picture to the lef). To the rigth Tissue Doppler examination 

of the left ventricle. 
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Collapse and death of a horse.     Electrocardiographic characterization of equine 

         ion channels using Xenopus oocytes 

 

 


