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BUILDING A PLATFORM TO DIAGNOSE  
LONG QT SYNDROME IN THE HORSE 

METHODS 

mRNA was extracted from equine ventricular 

myocytes. Full length KCNH2 DNA products 

were amplified using RACE PCR. The DNA 

fragments were sequenced (GenBank: 

HM641824.1) and cloned into the pXOOM vector 

for expression in Xenopus oocytes where two-

electrode voltage clamp (TEVC) was performed.  

 

QT intervals were determined by analyzing ECGs 

from 30 healthy trotters performing a harness 

race. The group included 10 stallions, 10 

geldings and 10 mares. Five dressage geldings 

performing a dressage event were also included.  

Heart rate (HR) areas stable for a minimum of 30 

seconds were localized and QT intervals were 

measured manually. Seven measurements were 

made stepwise from resting HR to maximum HR. 

Six random horses were measured twice by 

Observer 1 and once by Observer 2 to allow 

intra- and inter-observer variability assessment. 
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RESULTS 

The sequence of the equine KCNH2 channel 

is 99% identical to the human and has similar 

inactivation and activation kinetics. 
 

A gender-differentiated piecewise regression 

model gave the best description of the QT 

interval in the horse as a function of the HR 

(RR interval). The model seems alike in 

trotters and dressage horses. The SD of the 

intra- and inter-observer variability was 2.87 

ms and  4.40 ms respectively. 

 

CONCLUSION AND PERSPECTIVES 

We have found, sequenced and described the kinetics of the equine KCNH2 channel. We have determined reference QT intervals. This  allows 

clinical screening for suspected equine LQTS patients and we can recommend genetic testing before an event of syncope or SCD occurs. 

We are currently working on sequencing the equine KCNQ1 channel in order to strengthen the genetic diagnosis.  

INTRODUCTION 

Long QT syndrome (LQTS) is a genetic disorder in humans characterized by prolonged QT interval in the surface ECG. Affected patients are 

predisposed to syncope and sudden cardiac death (SCD). Mutations in at least 12 genes affecting ion channel functions are involved in LQTS.  

KCNQ1 and KCNH2 encoding the slow (Iks) and fast (Ikr) repolarizing K+ currents in the heart are responsible for approx. 90% of cases1.  

 

 

AIM 

We wish to find and sequence the equine KCNH2 gene and describe the kinetics of the channel. Furthermore we wish to determine reference 

values for the equine QT interval stating inter- and intra-observer variability.  

 

SCD and syncope are unacceptable events in horses seen from an ethical, public relations, financial and safety point of 

view. Up to 68% of sudden death events in racehorses do not have lesions sufficient to account for the death on 

necropsy and are suspected of exercise-induced acute cardiovascular failure2. Spontaneous arrhythmias are common in 

the horse but studies coupling specific arrhythmias directly to SCD are sparse3. This may in part be due to absence of 

standardized methods for equine ECG analysis and lack of reference values for ECG parameters. 
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Plots of QT-RR measurements fitted with a 

gender-based piecewise regression model.  

Bland-Altman plots describing intra- 

and inter-observer variability. 

The kinetics of the equine 

KCNH2 channel resembles 

that of the human when 

expressed in Xenopus 

oocytes and measured with 

TEVC using different step 

protocols.   
 


