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ABSTRACT 

Atrial fibrillation (AF) is the most common arrhythmia encountered in clinical 

practice and contributes to significant morbidity and mortality risks in patients. 

Hypertrophic cardiomyopathy (HCM) is the most common heritable cardiac 

disorder and whilst ventricular cardiomyopathy has been well characterised, the 

atrial substrate contributing to AF has not.  

 

Chapter 2 assessed the underlying atrial electrophysiological, structural and 

biomarkers alterations in transgenic mice with a monogenic mutation in Troponin-

I as a model of HCM. Also described are the changes in the atrial substrate with 

chronicity of HCM (30 vs. 50 weeks of age). Mice with established HCM (30 weeks) 

demonstrate increased bi-atrial mass associated with atrial myocyte hypertrophy, 

increased fibrosis and inflammatory cell infiltration. Electrophysiological 

parameters demonstrate decreased action potential durations, normal 

refractoriness, normal but heterogeneous conduction in the HCM atria. Conversely, 

biomarkers of extracellular matrix remodelling and inflammation were not altered 

in 30-week old HCM mice. With older age, HCM mice demonstrate progressively 

increased refractoriness and slowed conduction, as well as changes in biomarkers 

for extracellular matrix remodelling and inflammation.  

 

Chapter 3 characterizes electrocardiography (ECG) changes that are 

indicative of conduction time within compartments of the heart and HRV as a 

measure of cardiac autonomic function in HCM mice. HCM mice demonstrated 

slowed atrial and atrioventricular conduction (as measured by P wave duration 



x 
 

and PR intervals respectively), as well as depressed HRV (as shown by decreased 

standard deviation of RR intervals (SDRR), coefficient of variation of RR intervals 

(CVRR), and standard deviation of heart rate (SDHR)). No significant age-related 

difference was observed in all ECG and HRV parameters. 

 

Although diabetes and obesity (collectively termed as diabesity) are 

increasingly prevalent in humans and independently associated with AF 

development; the atrial substrate accounting for AF has not been fully understood. 

Animal models used in diabetes research are often of monogenic aetiology that 

demonstrates severe clinical phenotypes uncharacteristic of humans. Studies in 

polygenic models that better represent human diabesity are warranted. 

 

Chapter 4 describes electrophysiological and structural changes in the atria of 

young (10-week old) and matured (30-week old) polygenic NONcNZO10/LtJ 

(RCS10) mice prone to diabesity development with high fat diet and/or increasing 

age. Young RCS10 mice with diet-induced progressive obesity and hyperglycaemia 

demonstrated increased refractoriness and action potential durations, slowed and 

heterogeneous conduction, increased myocyte hypertrophy, fibrosis and 

inflammatory cell infiltration in the atria. Matured RCS10 mice demonstrated 

similar electrophysiological and structural substrates with the exception of 

unchanged atrial refractoriness and action potential durations. Furthermore, 

biomarkers of extracellular matrix remodelling and inflammation in this model 

were altered. 

 



xi 
 

Chapter 5 examines ECG and HRV modulations in the RCS10 mice with age 

and diet-induced diabesity. RCS10 mice demonstrated atrial and atrioventricular 

conduction delay (as evident by increased PR intervals and progressively 

prolonged P wave durations respectively). RCS10 mice also demonstrated reduced 

SDRR and RMSSD indicative of reduced HRV. Age was not a significant contributor 

of ECG and HRV changes. Increased severity of obesity and diabetes had a minor 

but significant correlation to worse P wave duration and depressed RMSSD. 
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