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Abstract 

Aortic valve stenosis (AS) is now the most common valve disease in Western world and its 

prevalence and incidence are rising. The earliest clinically detectable stage of this process, 

aortic valve sclerosis (ASc), reflects abnormal aortic valve morphology in the absence of 

haemodynamic obstruction, but may progress to AS. The prevalence of ASc is as high as 

25% in populations over 65 years of age: - thus it carries important epidemiological, 

clinical and pathophysiological implications.  Despite the increased interest into studies of 

ASc/AS, the pathogenesis of this condition remains largely elusive, except to say that 

rather than the notion of being just a “wear and tear” inevitable process, it is now accepted 

to be an active pathophysiological process. The relevant literature is reviewed in Chapter 1. 

 

Studies described in this thesis address the determinants of occurrence and progression of 

ASc in a cohort of aging subjects followed for 4 years. Novel methodology of aortic valve 

ultrasonic backscatter was utilized to quantitate ASc severity and progression. In the 

subsequent studies the effects of ASc on left ventricular hypertrophy (LVH) were 

evaluated in a separate cohort of healthy aging individuals, with no significant 

cardiovascular risk factors or hypertensive therapy. Finally, effects of aging on integrity of 

the nitric oxide (NO) signalling cascade were examined in the population cohort recruited 

for evaluation of progression of ASc. 

 

The key findings from this thesis are: 

(1) Platelet NO responsiveness is a determinant of both the occurrence and 

progression of ASc, while age and BMI are determinant of occurrence only. 

Calcium levels and arterial stiffness correlate only with progression. Categorical 

assessment of progression reveals that use of inhibitors of the renin-angiotensin 

system is associated with lack of ASc progression. 

 vi



 

(2) Whilst ASc is not correlated with the development of LVH in the absence of 

treated hypertension, markers of NO generation and of the NO/ cyclic GMP 

signalling cascade in the peripheral circulation predict both LV mass index and LV 

diastolic function in a normal, untreated, aging population, irrespective of ASc 

status. 

(3) Aging is associated with both increases in ADP-induced platelet aggregation and 

plasma asymmetric dimethyarginine (ADMA) concentrations, and with reductions 

in platelet NO responsiveness. Female gender is associated with more severely 

impaired platelet NO responsiveness, greater arterial stiffness and a more 

pronounced fall in platelet NO responsiveness with time, which in turn was also 

observed in subjects with lower plasma vitamin D concentrations. There is a 

significant relationship between deterioration in platelet NO responsiveness and 

increases in ADMA concentrations. Finally, use of angiotensin convertin enzyme 

inhibitors/angiotensin receptor blockers is associated with preserved platelet NO 

responsiveness and lower arterial stiffness. 

 

In summary, the aging process is associated with a remarkable degree of attenuation of NO 

generation and signalling, which constitutes both a correlate of ASc 

development/progression and of the development of LVH (although the latter is not closely 

associated with ASc in "normal" populations). Furthermore, the rate of deterioration of NO 

signalling is greatest in females, in the presence of low vitamin D levels and correlates 

with rises in ADMA concentrations. 
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