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Abstract 
Diet influences the coronary heart disease (CHD) risk factors including lipids and 

lipoproteins, glucose, insulin, and endothelial function. This research thesis examined the 

effects of the three different (tomato-olive oil combination and chilli) but widely 

consumed dietary components, on a range of metabolic and vascular parameters of CHD 

risk. 

 

The aims of this thesis were to investigate the effects of: 

o a lycopene (tomato)-rich high monounsaturated fat (light olive oil) diet and a 

lycopene-rich high carbohydrate diet (each diet of 10 days duration) on serum lycopene, 

lipid profile and serum oxidation in 21 men and women aged between 22 and 70 years 

with a BMI of 18 – 30kg/m2. 

o a chilli blend (30g/day) supplemented diet and a bland (chilli free) diet (each diet of 

four week duration) on a range of metabolic and vascular parameters in 36 men and 

women aged between 22 and 70 years with a BMI of 18 – 35kg/m2. The measured 

parameters included serum lipids and lipoproteins, lipid oxidation, glucose, insulin, basal 

metabolic rate (BMR), heart rate (HR), peripheral and aortic blood pressure, 

augmentation index (AIx; a measure of arterial stiffness) and subendocardial viability 

ratio (SEVR; an indicator of myocardial perfusion). 

o single meals containing chilli blend (30g) with or without the background of a chilli-

containing diet on a range of postprandial metabolic and vascular parameters (n = 36).  

o a chilli blend supplemented diet (of three weeks duration) on endothelial-

independent and -dependent vasodilation (assessed after administration of glyceryl 

trinitrate (GTN) and salbutamol, respectively) compared to the effects of a bland diet (n = 

15). 

o the active ingredient of spices (in different concentrations) including chilli 

(capsaicin and its analogue dihydrocapsaicin), turmeric (curcumin), piprine (black 
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pepper) and the colour pigment of tomatoes (lycopene) on the in vitro copper-induced 

oxidation of serum lipids. 

 

The dietary intervention studies were conducted using a randomized crossover design on 

a weight maintenance regime. Two different groups of people volunteered to take part in 

the tomato-olive oil and the chilli studies. All participants from the four week chilli study 

also took part in the meal studies.  

 

Ten days of a high lycopene monounsaturated fat rich and high lycopene carbohydrate 

rich diets presented similar increase in serum lycopene concentration and a similar 

reduction in serum total and LDL cholesterol.  

 

The AIx after three weeks of regular chilli consumption was lower on the chilli diet 

compared to the bland diet, but there was no significant difference in the overall effects 

of GTN and salbutamol on endothelium-independent and -dependent vasodilation 

between the two diets. Four weeks of iso-energetic weight maintenance chilli and bland 

diets produced no significant differences in serum lipids, glucose, insulin, peripheral and 

central blood pressure, AIx, SEVR or BMR. HR was lower after four weeks of chilli-

supplemented diet in men, but not in women. Serum collected after the chilli-

supplemented diet exhibited a lower rate of copper-induced oxidation compared to the 

serum after the bland diet. Women, but not men, also showed a longer lag phase after the 

chilli-supplemented diet compared to the bland diet. This was probably due to the higher 

chilli/capsaicin and dihydrocapsaicin intake (per kg body weight) in women. In vitro 

studies with capsaicin, dihydrocapsaicin (and curcumin) also exhibited a concentration 

effect for the resistance to copper-induced serum lipid oxidation.  

Results of the meal tests were surprising and exciting. The CAB meal (chilli-containing 

meal after the bland diet, eaten on day 29 of the bland diet) and the CAC meal (chilli-

containing meal after the chilli diet, eaten on day 29 of the chilli diet) showed a lower 
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maximum increase in postprandial serum insulin and overall postprandial serum insulin 

response compared to the BAB meal (bland meal after the bland diet, eaten on day 22 of 

the bland diet). The probable reason for this ameliorated insulin profile was a small 

reduction in insulin secretion and a large increase in the hepatic insulin clearance. The 

correlation between insulin and SEVR indicated an increase in the myocardial perfusion 

after the CAC meal compared to the BAB meal. All these results were more pronounced 

after the CAC meal and in people with BMI ≥ 26kg/m2. Contrary to popular belief and 

some previously published data, we did not observe a significantly higher energy 

expenditure (EE) after the CAB meal or the CAC meal compared to the BAB meal. In 

fact, a lower EE was observed in people with increased BMI on the CAC meal compared 

to the BAB meal. This effect was possibly the consequence of improved postprandial 

insulin profile and reduced sympathetic nervous system activity after the CAC meal.  

 

The results from these investigations may have significance in improving serum lycopene 

concentrations, lipid profile (tomatoes and olive oil), postprandial insulin response 

(chilli) and increased resistance of serum to copper induced oxidation (chilli) and hence 

decreasing the risk of CHD, especially in people with increased BMI for whom the risk 

of cardiovascular morbidity and mortality is higher than in lean individuals. Together, the 

results from these studies not only advance our knowledge relating to the relationship 

between some foods and the CHD risk factors but provide an opportunity to combine 

olive oil, tomatoes and chillies with other foods and spices (as often used in curries) in an 

attempt to further investigate foods and cuisines that will minimise the various risk 

factors for CHD.




