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ABSTRACT 

The current epidemic of cardiovascular disease has defined itself as the healthcare 

priority of this generation. It ranges from coronary artery disease (CAD) (presenting 

with acute symptoms) to chronic heart failure (CHF) (presenting with debilitating 

and gradual worsening symptoms). An improved understanding of the 

pathophysiology of the disease has lead to new medications and reduced disease 

specific mortality. However, increased prevalence and chronic symptoms have 

adversely affected quality of life. Persistent angina in CAD and dyspnoea and fatigue 

in CHF remain the cardinal symptoms restricting quality of life. These debilitating 

symptoms are a reflection of end stage disease and are resistant to current therapeutic 

options. This thesis explores new therapeutic options to manage these debilitating 

symptoms.    

Recent studies have highlighted the potential benefit of non toxic agent’s- folic acid, 

tetrahydrobiopterin and oxygen in patients with cardiovascular risk factors. Previous 

studies done by our group and others have shown oxygen to improve symptoms and 

exercise performance in patients with CHF while folic acid and tetrahydrobiopterin 

are shown to improve vascular endothelial function in these patients. The low cost 

and largely non toxic potential of these agents has driven their further assessment for 

this thesis.   

Existing literature provides information on the influence of these agents in patients 

with cardiovascular risk factors. The scope of this thesis is to add to this knowledge 

and assess the effects of these agents on cardiopulmonary reflexes and endothelial 

function in patients with established CAD and CHF.  



 

 vi 

The first part of the thesis analysed the influence of low flow nasal oxygen on 

cardiopulmonary reflex during sub-maximal and maximal exercise testing in CHF 

and the second part analysed the influence of folic acid and tetrahydrobiopterin on 

endothelial function in CHF and CAD. The thesis also conducted a technical analysis 

of the reproducibility of pulse wave analysis, used to analyse vascular endothelial 

function.     

Folic acid, tetrahydrobiopterin and oxygen were well tolerated and no significant 

side effects were reported. Patients with CHF were characterised by autonomic 

imbalance; predominantly inefficient ventilation during sub-maximal and maximal 

exercise. Low flow inhaled oxygen significantly improved this imbalance and 

reduced the ventilatory overdrive during sub-maximal, but not maximal exercise. 

However, it did not influence cardiovascular parameters. This ventilatory benefit 

might explain the improvement in exercise performance and quality of life seen with 

its use in CHF. Further studies are required to assess its impact on disease 

progression and mortality.  

Folic acid significantly reduced serum ADMA level in patients with CHF. ADMA is 

a well defined surrogate marker of endothelial injury. However, it did not 

concurrently improve endothelial function. Furthermore, the combined 

administration of folic acid and tetrahydrobiopterin did not improve endothelial 

function in both the large (aorta) and small arteries (brachial) of patients with CAD. 

The lack of effect of folic acid and tetrahydrobiopterin might be explained by the 

advanced irreversible nature of endothelial function in patients with well established 

cardiovascular disease. The technical analysis of pulse wave analysis emphasised its 
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usefulness in assessing baseline endothelial function; however, it correlated poorly 

when used to assess the impact of various therapeutic agents on endothelial function. 
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ABBREVIATIONS 
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