
Cardiac electrophysiology of the horse.
Characterization of the repolarization reserve in healthy horses and in horses suffering from atrial
fibrillation.

Objectives

1. Develop a clinical and 
surgical approach to 
measure basic 
electrophysiological 
parameters and complete a 
cardioplegic procedure in 
horses 

2. Make a characterization of 
the ionic currents 
underlying the 
repolarization of the equine 
cardiac action potential

3. Understand the molecular 
and electrophysiological 
mechanisms leading to the 
appearance of AF in horses 

4. Study the possible usability 
of horses with naturally 
occurring AF as a model 
reflecting human AF
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Abstract
Atrial fibrillation (AF) is the most common clinically important arrhythmia in
horses. Our knowledge about the electrical properties of the equine heart are
limited, and this PhD project aims at providing insight regarding the equine
cardiac action potential – both in healthy horses and in horses suffering from
AF.
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Background
Many aspects regarding the electrical properties in the equine heart still remains 

unknown, and a characterization of the ionic currents underlying the equine cardiac 

action potential has not previously been described. 

Disturbances in the cardiac rhythm occurs relatively frequent in horses and atrial

fibrillation (AF) is the most common clinically important arrhythmia in this 

species. AF occurs spontaneously and is primarily diagnosed in large breed horses. 

Symptoms reveal themselves during higher levels of exercise and the most 

common cause of veterinary consultation is exercise intolerance(a). Normal atrial

pumping function is crucial for late diastolic ventricular filling and for maintaining 

adequate cardiac output during intense training. 

Prevalences and figures
• The prevalence of AF with unknown duration in 
a hospitalized equine population ~ 0,34 %(a)

•The prevalence of paroxysmal AF amongst 
racehorses (in Japan) is 0,29 %, whereas the 
prevalence increases to 1,39 % in slow finishing/ 
nonfinishing racehorses(b)

• In a population of AF cases over a 9 year period 
in an equine hospital ~ 91 % of the horses were  
racehorses(a)

• The prevalence among standardbred
admissions (0,66%) (trotters) was 
significantly higher than in thoroughbreds 
(0,23 %)(a)

The higher prevalence among racehorses are most likely due to these athletes
being demanded to perform at levels high enough to cause symptoms - other
equine breeds also develop AF but perform well during sub-maximal training.

Speculations are made into whether exercise-induced AF is associated with
sudden cardiac death in equine athletes.

ECG recordings and auscultation of the heart Horse in dorsal recumbency – ready for surgery

Surgery

Sharp electrode set-up.

The aim of this PhD project is to provide knowledge about the function of
cardiac ion channels and to characterize the action potential morphology of
the horse which is important in the understanding of the true function of the
equine heart.
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