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Chapter 3  

Effects of four-weeks chilli supplementation on metabolic and arterial function in 
humans 

3.1 Abstract 

Objective: To investigate the effects of regular chilli ingestion on some indicators of 

metabolic and vascular function.  

Design: Thirty-six healthy participants (22 women and 14 men), aged 46 ± 12 (mean ± 

SD) years; BMI 26.4 ± 4.8 kg/m2, in a randomised crossover dietary intervention study, 

consumed 30g/day of a chilli blend (55% cayenne chilli) with their normal diet (chilli 

diet) and, a bland diet (chilli-free), for four weeks each. Metabolic and vascular 

parameters, including plasma glucose, serum lipids and lipoproteins, insulin, basal 

metabolic rate, blood pressure, heart rate, augmentation index (AIx; an indicator of 

arterial stiffness), and subendocardial-viability ratio (SEVR; a measure of myocardial 

perfusion), were measured at the end of each diet. In a sub-study, during week three of 

each dietary period, the vascular responses of 15 subjects to glyceryl-trinitrate (GTN) 

and salbutamol were studied.  

Results: For the whole group, there were no significant differences between any of the 

measured parameters when compared at the end of the two dietary periods. When 

analysed separately, men had a lower resting heart rate (p=0.02) and higher SEVR 

(p=0.05) at the end of the chilli diet than the bland diet. In the sub-study, baseline AIx 

on the chilli diet was lower (p<0.001) than on the bland diet, but there was no difference 

in the effects of GTN and salbutamol between the two diets.  

Conclusion: Four weeks of regular chilli consumption has no obvious beneficial or 

harmful effects on metabolic parameters but may reduce resting heart rate and increase 

myocardial perfusion in men. 

 

Footnote: The material in this chapter has been published (with minor editing) as “ The effect of 4-week chilli 
supplementation on metabolic and arterial function in humans”  in European Journal of Clinical Nutrition (437). 
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3.2 Introduction 

Risk factors for cardiovascular disease (CVD) include metabolic and vascular factors, 

such as hypercholesterolemia, hyperglycemia, hyperinsulinemia, obesity, hypertension 

and arterial stiffness. One approach to reducing CVD risk is to reduce body weight. 

Obesity elevates the risk of hyperglycemia, hyperinsulinemia, and vascular resistance 

(58, 438, 439). Decreasing energy input and increasing energy output (e.g., low energy 

diets and increasing exercise) are the two approaches for weight reduction. Chilli or its 

active component capsaicin, has been shown to increase energy expenditure and/or fat 

oxidation (in animals and humans) and lower serum lipids (in animals). 

 

In rats, capsaicin increases oxygen consumption (and hence, energy expenditure) and 

lipid oxidation, probably due to activation of the sympathetic nervous system and the 

subsequent release of catecholamines (406, 407). High fat diets containing capsaicin 

lower adipose tissue weight (387), lower low density lipoprotein (LDL) cholesterol and 

increase high density lipoprotein (HDL), cholesterol and triglycerides (387-389, 440, 

441). Small amounts of capsaicin, when used topically, induce vasodilatation, but at 

higher concentrations cause vasoconstriction (379). 

 

Human data suggest that adding chilli to a meal lowers total energy and macronutrient 

intake (366-368, 442). Chilli also increases postprandial energy expenditure (EE) (365, 

408, 409), fat oxidation in women (365) and carbohydrate oxidation in men (409, 410).  

 

To our knowledge, there are only two small to medium-long term studies that have 

investigated the effects of regular intake of the active ingredient of chilli (capsaicin) on 

metabolism in adult humans (368, 390). One study (368) reported a ‘tendency’ towards 

increased energy expenditure after one week of regular capsaicin intake (0.6mg/day) 
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and the other (390), reported the beneficial effect of capsaicin (135mg/day) in 

sustaining fat oxidation after a period of weight loss. Both studies used pure capsaicin in 

supplemental form, rather than chilli as a food.  

 

In the present study, using a randomised cross-over design, we examined the effects of 

four-week regular chilli consumption, as a flavouring agent, on some indicators of 

metabolic and vascular function. These indicators included serum lipids & lipoproteins, 

insulin, C-peptide, plasma glucose, basal metabolic rate, blood pressure, augmentation 

index (an indicator of arterial stiffness), and subendocardial-viability ratio (a measure of 

myocardial perfusion). 

 

3.3 Subjects and Methods 

Male and female participants aged between 22 and 70 years were invited, through 

newspaper articles and university newsletters, to take part in the study. The exclusion 

criteria included: a self-reported history of heart disease; medication for hypertension, 

liver, heart or renal disease; weight gain or weight reduction regimes; smoking; and 

pregnancy. People taking any vitamin/mineral supplemetnts were included in the study 

provided they kept the intake consistent between the two dietary periods. All subjects 

gave their written informed consent. The Northern Human Medical and Research Ethics 

Committee of Tasmania approved the study (H7437).  

 

Using a randomization sheet http://www.graphpad.com/quickcalcs/RandMenu.cfm, 

thirty-eight participants were allotted to commence either a bland (chilli-free) or a chilli 

diet, for four weeks. On completion of the first diet, participants swapped to the other 

diet for the next four weeks. At the start of the first diet and then at the end of each 
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dietary period (bland and chilli), measures were made of a range of metabolic and 

vascular parameters to compare the effects of the two diets. 

 

Dietary protocol 

Both the diets (chilli and bland) were based on each participant’s usual diet. However, 

products containing chilli and pungent foods including: wasabi, horse radish, mustard, 

turmeric, black and white pepper and spices such as cinnamon and cumin, were 

excluded from both diets. The participants were instructed to keep the intake of caffeine 

drinks such as coffee at no more than 3 cups a day and to maintain the same intake on 

the bland and the chilli dietary periods. On the chilli diet, participants added 30g/day of 

‘Freshly Chopped Chilli’ blend (donated by MasterFoods®, Australia) to their usual 

diet. Participants chose whether they consumed all 30g of chilli blend as part of one 

meal, or divided it over several meals. Participants were advised to add chilli to the food 

after cooking. Hence, the bland diet was a spice-free form of the participants’ normal 

diet and the chilli diet was the ‘hot’ form of the same diet.  

 

Thirty grams of chilli was decided upon after two palatability test sessions, where ten 

members of staff (everyday users as well as occasional users) ingested different 

products and amounts of chilli with bread. Thirty grams of MasterFood® ‘Freshly 

Chopped Chilli’ was widely accepted. The composition of this product was 55% 

cayenne chilli (Capsicum annum species), water, sugar, salt, acetic acid, and xanthan. 

The nutrient composition per 100g of chilli was: energy 354kJ; protein 1.7g; fat 1.2g; 

total carbohydrate 20.7g; sugar 14.7g and sodium 1127mg. The manufacturer 

(Masterfoods®, Australia) reported that cayenne pepper contains 2000ppm of capsaicin 

(email communication dated 11th February 2003). Using this information the capsaicin 

content of the product used in the present study was approximately 33mg/30g of chilli 
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blend (55% chilli). This is comparable to the amount of capsaicin (30mg) used in earlier 

studies that investigated the effects of meals containing chilli on energy metabolism in 

lean young individuals (365, 409, 410). 

 

To compare the nutrient intake on the two dietary periods, participants completed a 

four-day (two weekdays and two weekend days) weighed food record during the last 

week of each dietary period, which was analysed with Foodworks software (version 

3.02, Xyris, Brisbane, Australia). The nutrient composition provided on the jar of chilli 

was added to the Foodworks database and the results from the two dietary periods were 

used to compare macro nutrients, fibre and alcohol intake on the two intervention diets, 

as well as to check dietary compliance. 

 

Protocol on days of testing 

Subjects were asked to fast overnight for 10-12 hours and refrain from alcohol, fried 

food and any vigorous exercise for at least 24 hours before the test day/time. Upon 

arrival at the University clinical area, anthropometric measurements were made and 

blood samples taken in at the fasting state at rest. Participants then remained seated, in 

an easy chair (semi-reclining position), to rest for 10-15 min after which time blood 

pressure and pulse wave analysis (PWA) measurements were taken for analysis of 

vascular function (including heart rate (HR), AIx and SEVR), followed by measurement 

of BMR. All the above measurements were taken in the fasting state. 

 

Anthropometric measurements 

Body weight was measured using electronic scales, with subjects in light clothing. 

Height was measured using a stadiometer. Body composition - fat mass, lean mass and 
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body water was measured using a bioelectrical impedance analysis system with a four 

electrode body fat analyzer (BF-900, Maltron International Ltd, Essex, UK).  

 

 

Blood variables 

Blood samples were collected in an anticoagulant-free tube (for serum lipids, insulin, C-

peptide) and a fluoride-oxalate anticoagulant tube (for plasma glucose). The 

anticoagulant-free tube was allowed to clot in the dark at room temperature and the 

fluoride-oxalate tube was immediately put on ice. Both the tubes were centrifuged at 

1335g for 20 minutes at 4°C. Serum and plasma were separated, aliquotted and frozen 

at -80°C until further analysis. All biochemical analyses of samples from individual 

participants were performed in the same run, to eliminate inter-assay variability.  

 

Serum lipids, lipoproteins and plasma glucose were analysed, using DataPro clinical 

analyzer (Thermo Electron Corporation, Melbourne, Australia). Serum total cholesterol, 

high density lipoprotein (HDL) and triglycerides (TG) were measured using enzymatic 

reagents (ThermoTrace, Australia). Low density lipoprotein (LDL) was calculated using 

Friedewald equation  (431). Serum insulin and C-peptide were measured by radio-

immunoassay, using commercially available kits (Diagnostic Systems Laboratories, 

Sydney, Australia). The intra-assay coefficient of variance for serum lipids, lipoproteins 

and plasma glucose was less than 2% and for serum insulin and C-peptide was less than 

6%. 

 
Basal metabolic rate 

BMR (while sitting in a semi-recumbent position), after a rest of 15 min, was measured 

for 15 minutes by indirect calorimetry, using an open-circuit ventilated hood system 

(Deltatrac II, Datex Instrumentation Corp., Helenski, Finland). Oxygen consumption 
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(VO2 ml/min), CO2 production (VCO2 ml/min), and energy expenditure using the Weir 

equation (443) while assuming a fixed protein catabolism, and respiratory quotient 

results were displayed on a computer screen and data were captured every minute.  

 

Blood pressure and Pulse wave analysis  

Brachial artery blood pressure was measured with an Omron digital sphygmometer 

(model T9P, Omron Healthcare Co., Ltd, Illinois, USA). Pulse wave analysis (PWA) 

(SphygmoCor; AtCor Medical, Sydney, Australia) was used to examine some of the 

parameters of vascular function. PWA is a non-invasive method that employs 

applanation tonometry to record pressure waves from the radial artery, which are then 

used to generate the aortic arterial waveform, by validated and generalised reverse 

transfer function (444, 445). From this arterial waveform, aortic blood pressure, 

augmentation (AG; the pressure difference between the first and second systolic 

pressure peaks), augmentation index (AIx; AG divided by pulse pressure) and 

subendocardial viability ratio (SEVR; ratio of area under the curve for diastolic phase 

and systolic phase as measure of time) are calculated (Figure 3.1). AIx  is an indicator 

of arterial stiffness (445) and SEVR is a measure of myocardial perfusion (446, 447). 

As augmentation is affected by HR (448), AIx was also normalised to AIx at HR of 75 

beat/min (AIx@HR75). All blood pressure and PWA measurements were taken in 

duplicate, on the same arm, at each time point, by a single observer. 

 
Figure 3.1 Graphical representation of a radial artery wave form and transferred 
aortic waveform. 

 

AG

PP
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Sub-study 

In a sub-study during week three of both dietary periods, the vascular responses of 15 

participants (seven male and eight female) from the main study to sublingual glyceryl 

trinitrate (GTN) and inhaled salbutamol were measured to provide a measure of 

endothelium independent and an endothelium dependent vasodilatation, respectively. 

GTN is a nitric oxide (a vasodilator) donor whereas salbutamol stimulates the 

endothelium to synthesize nitric oxide. Previous studies have shown a reduction in pulse 

pressure and augmentation index (reduced arterial stiffness) after the administration of 

these drugs, when tested with PWA (96). Our aim was to investigate if the vascular 

responses of participants, while on different diets, was similar or different to these two 

drugs.  

 

Blood pressure and PWA measurements were taken (after 10-12 hours of fasting) at 

baseline and then repeated at 3, 5, 10, 15, 20 and 30 min after the administration of 

sublingual GTN (600µg). Salbutamol (200 µg) was then inhaled and blood pressure and 

PWA measurements were repeated at 5, 10 and 20 min.  

 

Statistical analysis  

Statistical analysis was performed using STATA version 8.2, SataCorp LP, USA. 

Repeated measures ANOVA using the general linear modelling (GLM) with robust 

standard error estimation analysis (STATA version 8.2, StataCorp LP, USA), after 

adjusting for order and period effects of diet, was used to test for any differences 

between the end of the bland and chilli diet. Data for the sub-study was compared at 

individual time points (while adjusting for order and period of diet). To study the 

overall change (from fasting to up to 30 min after GTN and then 20 min after 

salbutamol) the net area-under-the-curve (net-AUC) was calculated by subtracting the 
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negative area (below the baseline) from the positive area (above the baseline) using 

trapezoidal method (GraphPad PRISM 4, San Diego California USA). This data was 

then compared using general linear modelling. Results are presented as mean, 95% 

confidence intervals (CI), mean difference (MD) between chilli and the bland diet, 95% 

confidence intervals of MD and p value, unless otherwise stated. Since not all analyses 

were available for every participant, the number of participants for each variable tested 

is shown in graphs and tables. All measured variables were also analysed for gender 

differences and BMI associations, however only the variables with significant 

differences are reported. 

 

3.4 Results 

Two participants withdrew from the study, due to work commitments, during their first 

dietary period (bland). Thirty six participants (22 female and 14 male) aged 46 ± 12 

(mean ± SD) years; body mass index (BMI) 26.4 ± 4.8 kg/m2 completed the study, of 

whom 20 commenced the study with the chilli diet and 16 commenced with the bland 

diet. The measurements at study commencement for plasma glucose, serum total 

cholesterol, HDL, TG and insulin were 4.92 ±0.75 mmol/L, 5.89 ± 1.77 mmol/L, 1.54 ± 

0.49 mmol/L, 1.68 ± 1.03 mmol/L and 6.40 ± 4.39 µIU/ml, respectively. Measures of 

the vascular parameters (systolic blood pressure, diastolic blood pressure, AG, HR, 

SEVR and AIx@HR75) were 115 ± 11 mmHg, 79 ± 10 mmHg, 9 ± 4 mmHg, 63 ± 8 

bpm, 169 ± 24 % and 23 ± 11 %, respectively.  

 

There was no order or period effect of the diets on any of the measured parameters 

except for the fasting serum insulin, where a slightly lower result (~ 1.1µIU/ml) was 

seen in the second period, irrespective of the order of the diet. No statistically 
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significant change was observed for any of the measured parameters from the start to 

the end of each dietary period.  

 

There was no statistically significant difference in the dietary intake on the two dietary 

periods (Table 3.1). There was no difference in weight, BMI, fat mass, lean mass, 

predicted BMR (calculated with Harris-Benedict equation), measured BMR, RQ and 

VO2 consumption at the end of the two dietary periods (Table 3.2). Similarly, plasma 

glucose, serum lipids, lipoproteins, insulin and C-peptide were not significantly 

different at the end of the two dietary periods (Table 2). Vascular function parameters 

(systolic pressure, diastolic pressure, resting heart rate, AG, AIx and SEVR) analysed 

for whole group were not significantly different. However, men (n = 14) but not 

women, on the chilli diet had a significantly lower resting heart rate (p = 0.02) and a 

higher SVER (p = 0.05) compared to the bland diet (Table 3.3). 

 

Sub-study  

AIx@HR75 at baseline, 10 and 15 minutes after GTN intake was significantly lower (p 

< 0.05) on the chilli diet than on the bland diet (Figure 3.2). There was no significant 

difference between the net-AUC responses to the two drugs (glyceryl trinitrate and 

salbutamol), between the two dietary periods.  
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Table 3.1 Daily energy and macro-nutrient intake on the bland and the chilli diet (n=35) 

MD mean difference between chilli and bland diet while adjusting for order and period of the diet; CI confidence interval; MUFA monounsaturated 
fatty acid; PUFA polyunsaturated fatty acids; SFA saturated fatty acids; data compared with general linear model while adjusting for order and period 
of the diet 

Variable 
Bland diet 

Mean (95% CI) 

Chilli diet 

Mean (95% CI) 
MD (95% CI) p 

Energy  (MJ) 8.46 (7.65 to 9.27) 8.46 (7.73 to 9.20) -0.02 (-0.51 to 0.47) 0.94 

Protein  (g) 88.40 (76.10 to 100.70) 85.32 (73.94 to 96.71) -3.51 (-10.86 to 3.85) 0.35 

Fat  (g) 74.55 (66.09 to 83.00) 76.21 (67.50 to 84.92) 1.09 (-5.24 to 7.42) 0.74 

Carbohydrate  (g) 230.10 (204.60 to 255.60) 232.99 (211.01 to 254.96) 3.90 (-10.48 to 18.28) 0.60 

Fibre  (g) 22.98 (20.10 to 25.85) 24.42 (18.85 to 29.99) 1.29 (-3.28 to 5.86) 0.58 

PUFA:SFA 0.39 (0.34 to 0.45) 0.43 (0.34 to 0.52) 0.04 (-0.05 to 0.13) 0.44 

Protein  (% of energy) 17.73 (15.90 to 19.56) 17.08 (15.28 to 18.87) -0.70 (-1.79 to 0.39) 0.21 

Fat  (% of energy) 32.33 (30.42 to 34.23) 32.75 (30.75 to 34.75) 0.24 (-1.64 to 2.11) 0.81 

Carbohydrate  (% of energy) 45.94 (43.21 to 48.67) 46.86 (44.06 to 49.66) 1.28 (-1.02 to 3.57) 0.28 

MUFA  (% of fat) 39.29 (38.01 to 40.57) 39.49 (38.03 to 40.96) 0.06 (-1.60 to 1.72) 0.94 

PUFA  (% of fat) 16.46 (14.88 to 18.05) 16.89 (15.35 to 18.42) 0.38 (-1.27 to 2.03) 0.65 

SFA  (% of fat) 44.25 (42.03 to 46.47) 43.62 (40.96 to 46.27) -0.44 (-3.20 to 2.31) 0.75 
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Table 3.2 Anthropometric and some metabolic measurements at the end of the bland and the chilli diet (n = 36) 

 
 
 

Variable n Bland diet 
Mean (95% CI) 

Chilli diet 
Mean (95% CI) MD (95% CI) p 

BMI  (kg/m2 ) 36 26.30 (24.72 to 27.88) 26.35 (24.76 to 27.94) 0.04 (-0.09 to 0.17) 0.52 

Predicted BMR (MJ) 36 6.50 (6.15 to 6.85) 6.51 (6.16 to 6.86) 0.01 (-0.01 to 0.04) 0.19 

Measured BMR (MJ) 35 6.42 (5.98 to 6.86) 6.23 (5.81 to 6.65) -0.19 (-0.42 to 0.03) 0.09 

VO2  (ml/min) 35 225.82 (210.72 to 290.91) 217.73 (203.27 to 232.19) -7.79 (-16.19 to 0.62) 0.07 

RQ  (per min) 35 0.81 (0.78 to 0.83) 0.80 (0.78 to 0.82) -0.01 (-0.03 to 0.02) 0.61 

Fat oxidation (g/h) 35 4.36 (3.76 to 4.97) 4.35 (3.77 to 4.93) 0.03 (-0.67 to 0.72) 0.94 

Fat mass (%) 35 30.12 (27.58 to 32.66) 30.05 (27.51 to 32.59) -0.11 (-0.86 to 0.64) 0.78 

Fat mass  (kg) 35 23.50 (20.48 to 26.53) 23.47 (20.45 to 26.50) -0.07 (-0.72 to 0.58) 0.84 

Lean mass (%) 35 69.94 (67.38 to 72.49) 69.94 (67.41 to 72.48) 0.04 (-0.69 to 0.78) 0.91 

Lean mass  (kg) 35 52.79 (49.60 to 55.98) 53.00 (49.67 to 56.32) 0.23 (-0.34 to 0.80) 0.42 

Glucose  (mmol/L) 36 4.93 (4.73 to 5.13) 4.83 (4.57 to 5.10) -0.10 (-0.26 to 0.05) 0.19 

Insulin  (µIU/ml) 34 5.48 (4.19 to 6.77) 6.04 (4.58 to 7.51) 0.37 (-0.55 to 1.29) 0.43 

C-peptide  (ng/ml) 29 3.79 (3.08 to 4.50) 3.85 (3.03 to 4.67) 0.07 (-0.30 to 0.43) 0.72 

TC  (mmol/L) 34 5.83 (5.48 to 6.17) 5.73 (5.32 to 6.14) -0.08 (-0.33 to 0.16) 0.51 

HDL  (mmol/L) 34 1.49 (1.32 to 1.66) 1.49 (1.31 to 1.66) -0.01 (-0.06 to 0.04) 0.78 

LDL  (mmol/L) 34 4.03 (3.68 to 4.38) 3.88 (3.55 to 4.21) -0.03 (-0.21 to 0.16) 0.78 

TG  (mmol/L) 34 1.62 (1.25 to 1.99) 1.63 (1.24 to 2.02) 0.03 (-0.13 to 0.19) 0.74 

n number of subjects; MD mean difference between chilli and bland diet while adjusting for order and period of the diet; CI confidence interval; BMI body mass 
index; BMR basal metabolic rate; Predicted BMR calculated with Harris-Benedict equation; RQ respiratory quotient; TC total cholesterol; HDL high density 
lipoprotein; LDL low density lipoprotein; TG triglyceride; data compared with general linear model while adjusting for order and period of the diet 
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Table 3.3  Some indicators of vascular function, separated by gender, at the end of the bland and the chilli diet (n=32). 

Variable (units) Mean (95% CI) MD (95% CI) p Mean (95% CI) MD (95% CI) p 

 Men (n=14) Women (n=18) 

SBP (mmHg)              

Bland 122 (116.50 to 128.21)     113 (105.28 to 119.96)     

Chilli 124(116.85 to 130.94) 1.54 (-4.04 to 7.11) 0.59 114 (106.82 to 120.84) 0.81 (-2.36 to 3.99) 0.62 

DBP (mmHg)              

Bland 81 (77.15 to 84.42)     74 (71.03 to 77.83)     

Chilli 81 (75.64 to 85.14) -0.39 (-3.51 to 2.73) 0.81 74 (70.61 to 77.01) -0.79 (-2.56 to 0.98) 0.38 

AG (mmHg)              

Bland 7 (5.07 to 9.57)     9 (7.39 to 9.99)     

Chilli 9 (6.04 to 11.17) 1.29 (-0.61 to 3.18) 0.18 10 (7.64 to 12.27) 1.20 (-0.96 to 3.37) 0.28 

SEVR (%)              

Bland 182 (163.76 to 199.38)     181 (163.44 to 198.76)     

Chilli 188 (170.89 to 205.89) 6.82 (-0.09 to 13.73) 0.05 177 (158.44 to 195.57) -6.48 (-15.13 to 2.17) 0.14 

HR  (beats/min)              

Bland 63 (56.20 to 69.80)     61 (55.47 to 66.66)     

Chilli 61 (55.13 to 65.87) -2.50 (-4.66 to -0.34) 0.02 61 (54.94 to 66.07) 0.08 (-2.00 to 2.16) 0.94 

AIx@HR75  (%)              

Bland 17 (12.57 to 20.72)     23 (18.73 to 27.10)     

Chilli 17 (17.29 to 21.67) 0.64 (-2.94 to 4.23) 0.73 24 (18.22 to 29.06) 0.69 (-3.78 to 5.16) 0.76 

CI confidence interval; MD mean difference between chilli and bland adjusted for order and period effects; SBP systolic blood pressure;   DBP diastolic blood pressu
AG augmentation; SEVR subendocardial viability ratio; HR heart rate; AIx@HR75 augmentation index corrected for heart rate 75 beats/min; * significantly differ
from the bland diet; data compared with general linear model while adjusting for order and period of the diet.  
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Figure 3.2 Effects of glyceryl-trinitrate and salbutamol on some vascular 
parameters.  
Systolic blood pressure (SBP); diastolic blood pressure (DBP); heart rate (HR); augmentation index 
corrected for heart rate of 75 beats/min (AIx@HR75) and subendocardial viability ratio (SEVR) in week 
three of the chilli and the bland diet. Data as mean ± SEM; * significantly different (p<0.05) between the 
chilli and the bland diet analysed using general linear model while adjusting for order and period of diet.
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3.5 Discussion  

The purpose of the present study was to examine the effects of regular consumption of 

chilli on some indicators of metabolic and vascular function and CHD risk. The results 

show no significant effect of regular chilli consumption on metabolic rate or substrate 

oxidation, similar to two previous capsaicin studies (368, 390), although Belza and 

Jessen (368) did report a ‘trend’ towards higher EE (p=0.06) after one week of regular 

capsaicin intake. This trend towards a higher EE observed in overweight and obese men 

may have been due to the synergistic effect of capsaicin with caffeine, tyrosine, calcium 

and green tea extract (368). 

 

The results of the present study are different from single meal (postprandial) studies, 

possibly due to the following reasons. The single meals trials, which reported higher EE 

after the meals containing chilli than the bland meals, were conducted using a small 

group of participants (n = 8-13) with a mean BMI of 22 -24 kg/m2 (365, 367, 408). 

However, the mean BMI of our subjects (n = 36) was 26 kg/m2 (range 18 to 35 kg/m2). 

As the thermic responses to mixed meals may differ between lean and overweight/obese 

people (449, 450), the results from the single meal studies may not be relevant in the 

context of people with higher BMI who are trying to lose weight. In fact, Matsumoto et 

al. (411) have shown energy expenditure to be significantly higher after a spicy meal 

(MD = 0.54 MJ; p < 0.01) compared to the bland meal, in lean participants, whereas 

there was no significant difference (MD = 0.34 MJ) in obese participants, matched for 

fat mass with the lean. 

 

It is also possible that with regular consumption of chilli, the higher EE is evident for 

only a short period of time but not medium-long term – adaptability effect. Animal 

studies have shown that capsaicin pre-treatment inhibits capsaicin-induced 
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catecholamine secretion (451). Conversely, a recent study in overweight and obese 

humans has shown no adaptation effect on EE (452). This study observed a significantly 

higher EE after a combined dose of bioactive compounds including caffeine, capsaicin, 

green tea extracts and calcium compared to a placebo, irrespective of whether the 

measurements were made after the first dose or after the last dose with regular 

consumption for eight weeks. It may be possible that the effects of capsaicin and other 

compounds in increasing the EE are produced acutely (just after the intake) but are not 

carried over to the post absorptive/fasting states even with the regular consumption for 

four to twelve weeks, as observed in the present study and earlier reported by Lejeune et 

al. (390). 

 

No significant change in serum lipids and lipoproteins, such as have been reported in 

some animal studies, were observed (389, 441, 453). This may be due to differences in 

species, or in total capsaicin intake. Effects in animal studies (guinea pig, turkey and 

rat) were observed on feeding of a minimum of 3mg/kg body weight of capsaicin (389, 

454, 455), whereas the present study provided a mean of only 0.44mg/kg body weight 

per day. Greater intake of chilli in humans may not be possible due to the overpowering 

taste and increased gastric motility. Although any side-effects (gastric motility) of 

regular consumption of thirty gram of the chilli blend used in the present investigation 

disappeared after the first week of intake, participants reported that regular ingestion of 

higher amounts would not be possible over a long period. 

 

It is also possible that the consumption of 30g of the chilli blend in a single meal or 

distributed over 2-3 meals a day could give different results. However, the aim of the 

present investigation was to evaluate the effects of a certain amount of chilli blend 

intake per day. Allowance of choice regarding distribution of chilli throughout the day 
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was to gain better compliance, as most participants (~ 90%) were naïve or infrequent 

consumers of chilli.  

 

Chilli induces vasodilatation, possibly through an increased release of calcitonin gene-

related peptide and/ or increased synthesis of nitric oxide (456, 457). The lower AIx (in 

the sub-study) at baseline and subsequent time points, but no significant difference in 

the net-AUC between the chilli and bland diet after the drugs suggests that chilli may 

produce vasodilatation at baseline with regular consumption for two to three weeks, but 

does not increase or hinder the acute effects of the two major vasodilatory drugs. This 

lowered AIx was not evident at the end of four weeks, which again raised the 

possibility of short term effect. Cutaneous dilatation with transdermal use of capsaicin 

depends on age, gender and applied dose of capsaicin with young men being positive 

responders compared to older men; and women being non-responders (382, 383) and 

no effect with repeated use (384). Capsaicin significantly delays ST depression time 

during exercise test in male patients with stable coronary disease, indicating a possible 

role of capsaicin in arteriolar vasodilatation in men (385). Although there was no 

significant difference in the whole group, the resting heart rate was lower and SEVR (a 

measure of myocardial perfusion) was higher in men, after four weeks of regular chilli 

consumption. Elevated resting heart rate is a risk factor for cardiovascular disease, 

especially in white men (458, 459). As coronary perfusion occurs during the diastolic 

phase, reducing heart rate is thought to have anti-ischemic effects (460). Longer 

diastolic time also suggests a longer perfusion time (447). Diastolic time in men on the 

chilli diet was higher, but not statistically significant (p=0.08). These results suggest 

that chilli may play a role in improving coronary perfusion in men. On the other hand 

these results of statistical significane may not be of any biological or clinical 

significance and should be treated with caution. I also acknowledge that the sub-group 
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analyses performed in this chapter should be viewed with caution as originally, the 

study was not designed to separate the data between men and women and this may 

impact on the power of the analyses performed. 

 

 

In conclusion, the regular supplementation of chilli for four weeks (on a weight 

maintenance regime) has no obvious beneficial or harmful effects on the measured 

metabolic CVD risk factors. 

 


