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Abstract 26 

 27 

Purpose: Prolonged physical activity gives rise to variable degrees of body weight and fat loss, 28 

and is associated with variability in appetite control (hunger and energy intake). Whether these 29 

effects are modulated by postprandial ‘episodic’ peptides is unclear. We examined the role of 30 

postprandial peptide response in compensatory eating during 12-weeks aerobic exercise and in 31 

response to high (HFLC) and low fat (LFHC) meals. 32 

 33 

Methods: 32 overweight/obese individuals - 16 completed 12-weeks aerobic exercise and 16 34 

were age- and BMI-matched non-exercising controls. Exercisers were classified as Responders 35 

or Non-Responders depending on net energy balance from observed compared to expected 36 

body composition changes from measured energy expenditure. Plasma was collected before 37 

and periodically after meals to compare profiles of total and acylated ghrelin, insulin, CCK, 38 

GLP-1, and total PYY between HFLC/LFHC meals, pre/post exercise, and between 39 

Responders/Non-Responders/Controls. 40 

 41 

Results: No differences in postprandial peptide release was found pre to post intervention. On 42 

comparison of exercise Responders, Non-Responders and Controls, greater suppression of 43 

acylated ghrelin (p<0.05) was found in Responders compared to Non-Responders, along with 44 

higher postprandial levels of GLP-1 (p<0.001) and total PYY (p<0.001) in Responders 45 

compared to Non-Responders and Controls.  46 

 47 

Conclusions: 12-weeks of aerobic exercise training had no impact on postprandial peptide 48 

release. Responders to exercise-induced weight loss showed greater suppression of acylated 49 

ghrelin and greater release of GLP-1 and total PYY at baseline. Therefore episodic postprandial 50 
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peptide profiles appear to form part of the pre-existing physiology of exercise Responders and 51 

suggest differences in satiety potential may underlie exercise-induced compensatory eating. 52 

  53 
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Introduction 54 

 55 

The capacity for exercise to produce an energy deficit puts it at the forefront of many weight 56 

loss and weight maintenance programmes [1-3]. However, the reality of exercise producing 57 

weight loss is complex, with many exercise intervention studies showing actual weight loss is 58 

somewhat less than the predicted weight loss [4]. The individual variability in response to a 59 

prescribed, supervised and measured exercise protocol has been documented by different 60 

research groups [5, 6]. Furthermore, the fact that some do and some do not lose weight in 61 

response to the same stimulus has identified the issue of compensation – which could occur 62 

through a number of different mechanisms. Essentially, there are two scenarios – people may 63 

compensate for the increased energy expenditure by increasing their energy intake therefore 64 

reducing the possibility of weight loss, or they could compensate for the additional physical 65 

activity energy expenditure by decreasing their non-exercise activity thermogenesis for the rest 66 

of the day, for example by increasing their sedentary behaviour. Much of the research regarding 67 

compensation to exercise has focussed on the energy intake side whereby classification of 68 

individuals into non-compensators/responders or compensators/non-responders has been 69 

investigated [6, 7]. Our group has previously shown that aerobic exercise training affects at 70 

least two components of appetite regulation through both increased fasting hunger, but also an 71 

increase in satiety [8]. What remains unknown at present is the possible mechanisms implicated 72 

in these changes. 73 

One mechanism could be through changes in gut peptides that are related to appetite control. 74 

These peptides are generally categorised into ‘tonic’ or ‘episodic’ peptides. Tonic appetite 75 

signals are those peptides that are reflective of the body’s energy stores, for example leptin [9], 76 

insulin [10] and ghrelin [11]. It is already known that these peptides respond to exercise, and 77 

the importance of changes in body composition, particularly in fat mass has been noted [12-78 
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14]; although there is some evidence for an independent effect of exercise, particularly for 79 

insulin [15, 16]. In juxtaposition, short-term episodic (meal-related) signals from the periphery 80 

fluctuate throughout the day, particularly in response to consumption of food. Ghrelin, 81 

primarily involved in meal initiation and glucagon-like peptide 1 (GLP-1), peptide YY and 82 

cholecystokinin (CCK) are the primary peptides investigated in response to food consumption. 83 

The response of appetite parameters in the period between meals is dependent on the type, 84 

quantity and quality of food provided leading to an integrated response via neural and humoral 85 

processes [17]. The ability of the gastrointestinal tract to recognise the composition of ingested 86 

food is paramount for the maintenance of a stable body weight.  87 

A series of studies have investigated the response of these peptides to an acute bout of exercise 88 

[18-23]; yet these studies were predominantly in young, healthy, athletic males and few have 89 

investigated the effect of longer periods of training; nor have they recognised the importance 90 

of investigating the postprandial peptide response to food before and after aerobic exercise 91 

training. Only one study to date has examined the postprandial response before and after a 92 

longer term supervised exercise programme [24]. The response to a mixed macronutrient 93 

breakfast consisting of 600kcal (17% protein, 35% fat and 48% CHO) was measured before 94 

and after the exercise intervention. Insulin sensitivity was found to be significantly higher post-95 

exercise intervention. There was no effect of exercise on total or acylated ghrelin postprandial 96 

response to feeding. There was no effect of the exercise on GLP-1 or total PYY postprandial 97 

levels, however, the authors reported a trend for higher GLP-1 AUC approximately 2 hours 98 

after food consumption and higher total PYY between 120min and 180min after food. There is 99 

clearly a lack of studies and consistent evidence in this area therefore the aim of the present 100 

study was to investigate the role of postprandial episodic peptides in response to two 101 

macronutrient challenges between those who do and do not respond to exercise-induced weight 102 

loss. It was hypothesised that responders, non-responders and non-exercising controls may 103 
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differ in the postprandial peptide response to high fat or high carbohydrate meals since there is 104 

evidence that individual peptides respond differently to the macronutrient composition of the 105 

food consumed [25]. 106 

Given the large variability in individual obesity treatment programs, identifying variables or 107 

components that may help to identify why some people are successful in losing weight 108 

compared to those who are not is a clear priority [26]. 109 

 110 

Methodology 111 

 112 

Subjects 113 

Thirty-two participants completed the study; 16 (5 males) completed the supervised exercise 114 

intervention and 16 (8 males) were recruited as age and BMI-matched controls. All participants 115 

were initially screened to ensure they met the inclusion criteria of adults (aged 18-55 years), 116 

BMI (27-34.9kg/m2), non-smoking, physically inactive (≤ 2hrs.wk-1 of physical activity and 117 

not taking part in structured exercise over the previous six months) and not taking medication 118 

known to effect metabolism or appetite. Answers on screening questionnaires were verified by 119 

researchers during the screening process. All study foods were shown to participants to ensure 120 

they liked and would eat all of them and that they had no allergies to any of the foods. None of 121 

the participants would be considered restrained eaters using the Three Factor Eating 122 

Questionnaire [27]. Participants were recruited from the University of Leeds, UK and 123 

surrounding areas using poster advertisements and recruitment emails. The study was 124 

conducted in accordance with the Declaration of Helsinki (1964), and all participants provided 125 

written informed consent before taking part. Ethical permission was granted by the Leeds NHS 126 

Research Ethics Committee number 09/H1307/7 and the School of Psychology Ethics 127 
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Committee, University of Leeds. The study was retrospectively registered under international 128 

standard trials approval (ISRCTN47291569). 129 

 130 

Exercisers 131 

Participants were informed of the general nature of the study - an investigation into exercise 132 

and appetite-related peptides - but not the precise aims. The time and physical commitments 133 

required from them was made clear. Informed written consent was obtained after the nature 134 

and possible consequences of the study were explained. 135 

 136 

Non-exercising controls 137 

Sixteen participants (who were age and BMI-matched to the exerciser group) were recruited. 138 

Participants were not made aware of the exercise arm of the study but were informed the 139 

research was an investigation into the effect of time on appetite-related peptides. Subjects were 140 

requested not to change their dietary or exercise patterns for the duration of the study. All 141 

procedures and time commitment was made clear prior to informed written consent being 142 

given. Exclusion and inclusion criteria were the same as the exercise group. 143 

 144 

Design 145 

Participants took part in a 12 week supervised exercise intervention whereby they completed 5 146 

exercise sessions per week, with each session expending 500 kcal which was individually 147 

calibrated for each participant. The duration and intensity of the exercise sessions were 148 

calculated for each participant and recalculated at week 6 to account for changes in body weight 149 

and/or cardiovascular fitness. All exercise was recorded using heart rate monitors, and any 150 

sessions missed were added on; this ensured all participants had completed the same amount 151 

of energy expenditure before the post intervention measures were completed. Indirect 152 
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calorimetry (Vmax Encore, Carefusion) was performed every 6 weeks to measure exercise-153 

induced energy expenditure during the exercise sessions. The intensity was designed to be 154 

‘moderate’ and was set at 70% of the individual’s heart rate maximum (220-age). Participants 155 

could choose from a variety of aerobic exercise modes – treadmill walking/running, cycle 156 

ergometer, rowing or cross-trainer as long as they kept to their prescribed heart rate. All 157 

sessions were supervised within the research unit and recorded using Polar heart rate monitors 158 

(RS400). 159 

 160 

Assessment of Maximal Oxygen Uptake 161 

A maximal fitness test was undertaken every 6 weeks on a treadmill to measure maximum 162 

oxygen uptake and calculate the energy expended during exercise. There is a clear linear 163 

relationship between oxygen uptake and work rate (heart rate). The treadmill test was 164 

incremental until exhaustion using both speed and incline according to a validated Fatmax test 165 

protocol [28]. The treadmill gradient began at 1˚, with a speed of 3.5km/h. Every three minutes, 166 

the speed increased by 1.0km/h until a speed of 6.5km/h was reached. Expired air samples were 167 

taken constantly, with heart rate recordings taken during the last minute of the 3 minute 168 

intervals. Using the expired air information, if the RQ was lower than one, the incline of the 169 

treadmill increased by 2˚ every three minutes. Once an RQ of 1 was reached, the speed of the 170 

treadmill increased by 1km/h every minute until exhaustion. Participants were advised to let 171 

the researchers know when they thought they were able to continue for only one more minute. 172 

Strong verbal encouragement was given to the participant to ensure they reached exhaustion. 173 

 174 

Assessment of Postprandial Peptides 175 

To assess the acute and chronic effects of exercise on appetite-related postprandial peptides, 176 

two probe day measurements were used, one with a high fat/low carbohydrate content  (>50% 177 
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energy from fat; HFLC) and one with a high carbohydrate/low fat content (less than 3% energy 178 

from fat; LFHC). The two probe days were separated by at least 3 days. Participants were 179 

provided with a standardised pasta meal on the evening before each test day at week 0 and 12 180 

and were then instructed to fast from 10pm the night before the probe day (with the exception 181 

of water). The order of the two conditions was randomised to eliminate a condition effect. 182 

Participants arrived at the human appetite research unit at approximately 8am when an 183 

intravenous cannula was inserted into the antecubital vein for serial measurements of appetite-184 

related peptides. One fasting blood sample was taken before the participant was provided with 185 

breakfast. The breakfasts were matched for energy (590kcal) and weight (685g) but differed in 186 

fat/carbohydrate content (High Fat/Low Carbohydrate 50.3% fat, 38.0% carbohydrate and 187 

11.7% protein; High Carbohydrate/Low Fat 3.2% fat, 83.6% carbohydrate and 13.2% protein). 188 

Both breakfasts consisted of greek yoghurt mixed with cream, banana, honey, raisins and 189 

currants provided to the participant in one bowl to consume together. During pilot testing the 190 

breakfast meals were compared on pleasantness and found to be equi-palatable. Participants 191 

were given 10 minutes to consume the breakfast therefore matching the rate of consumption 192 

between individuals, before serial blood samples were taken at 10, 20 30, 60, 90, 120 and 180 193 

min post-breakfast. During the three hours, participants stayed in the laboratory in separate 194 

cubicles to ensure no social influences took place. The cubicles are specifically designed to be 195 

devoid of food and time cues so as not to influence the participant. 196 

 197 

Samples were analysed for levels of insulin, total and acylated ghrelin, GLP-1, total PYY and 198 

CCK. Methods of analysis of these peptides can be found in Gibbons et al, 2013 and Gibbons 199 

et al, 2015 [25, 29]. Control group data is not available for total and acylated ghrelin, or CCK; 200 

this is because of funding and time constraints limited the number of peptides that could be 201 

measured Inter and intra assay coefficients of variation for total ghrelin were 5.9% and 3.4%; 202 
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for insulin, GLP-1 and total PYY were 12.5% and 8.3% and for CCK were 15.6% and 9.4%. 203 

Insulin data is presented first as an indicator of the sensitivity of the assays used, since it is 204 

expected that differences between two conditions will be most prevalent in this biomarker. 205 

 206 

Assessment of Subjective Appetite 207 

Immediately before each blood sample, appetite sensations were measured using visual 208 

analogue scales on a handheld computer [30]. The scales used included hunger, fullness and 209 

desire to eat. 210 

 211 

Food Intake 212 

Three hours after consumption of the fixed breakfast, an ad libitum lunch meal was provided. 213 

The lunch consisted of two items, a savoury and a sweet component in order to reflect a normal 214 

lunch meal for the study population. This lunch meal was the same on both the HFLC and 215 

LFHC conditions, details of the two components can be seen in table 1. Participants were free 216 

to consume as much or as little as they wanted until they were comfortably full.  217 

 218 

Insert table 1 219 

 220 

Body Composition 221 

After an overnight fast, body weight and composition were measured at baseline and week 12. 222 

Body composition was measured using air displacement plethysmography (Bodpod, Concord, 223 

CA). 224 

 225 

Responder/Non-Responder Classification 226 
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The responders and non-responders were retrospectively classified by degree of compensation 227 

in response to the negative energy balance induced by the exercise. The degree of compensation 228 

was calculated from measured body composition changes relative to predicted energy 229 

imbalance if there was no compensation. Predicted energy imbalance was estimated by 230 

summing the energy cost of the exercise over 12 weeks for each individual participant. It was 231 

assumed that the energy cost of a 1kg change of fat mass is 39.9MJ (9540kcal) and the energy 232 

cost of a 1kg change in lean mass is 4.72MJ (1100kcal)[31]. Using this method participants 233 

were divided classified as ‘Responders’ or ‘Non-Responders’ by median split. This implies 234 

that these individuals had demonstrated differing degrees of compensation for the exercise-235 

induced negative energy balance.  236 

 237 

Statistical Analysis 238 

Data are reported as mean ± SEM throughout. Statistical analyses were performed using IBM 239 

SPSS for Windows (Chicago, Illinois, Version 22). Paired samples t-tests were used to compare 240 

fasting levels of peptides to ensure the participants started both days in a similar state. Peptide 241 

concentrations were then analysed by repeated measures ANOVA. There was no significant 242 

effect of gender on fasting metabolic or appetite hormone levels therefore men and women 243 

were analysed together to improve study power. Due to the individual variability in blood 244 

parameters and peptide levels the change from fasting at each time point was calculated for 245 

each individual as conducted in this lab previously [25, 29]. Mean scores on each peptide 246 

outcome were calculated for exercising and non-exercising groups (Group: Responders; Non-247 

Responders; Controls), at baseline and post-12 week intervention (Week: week 0; week 12), 248 

before and at 7 further time points after test food intake (Time: 0 min, 10 min, 20 min, 30 min, 249 

60 min, 90 min, 120 min and 180 min), for low fat and high fat probe days (Diet: High fat day; 250 

Low fat day). Where significant interactions were revealed, these were explored in follow-up 251 
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analyses using the relevant variable combinations. Statistical significance was accepted at a 252 

level of p<0.05. Where appropriate, Greenhouse-Geisser probability levels were used to adjust 253 

for sphericity, and Bonferroni adjustments were applied to control for multiple post-hoc 254 

comparisons. 255 

 256 

 257 

Results 258 

 259 

Body Composition 260 

The participant characteristics for exercise Responders, Non-Responders and non-exercise 261 

Controls can be seen in table 2. There were no differences at baseline between groups. There 262 

were no differences in total exercise duration or energy expenditure between exercise groups. 263 

Responders lost more weight than Non-Responders and Controls as indicated by differences in 264 

weight, BMI, fat mass and waist circumference. The Non-Responders and Controls did not 265 

differ over the 12-weeks except for waist circumference which was reduced in Non-Responders 266 

after the intervention. 267 

 268 

Insert table 2 269 

 270 

Postprandial Peptide Levels  271 

Fasting peptide levels did not change significantly differently between groups in response to 272 

exercise. The peptide response to macronutrient composition has been documented previously 273 

[25, 29], revealing that insulin showed a greater response to LFHC condition, whereas GLP-1, 274 

total PYY and CCK showed a greater response to HFLC. The analysis in the present manuscript 275 
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is focussed on the pre to post intervention response, and the group differences in postprandial 276 

peptide response.  277 

 278 

Insulin 279 

For insulin, there was no main effect of week (F(1,28) 0.623, p=0.436) and no main effect of 280 

group (F(2,28) 0.142, p=0.868) or group interactions (figure 1).  281 

 282 

Insert figure 1 283 

Total and Acylated Ghrelin 284 

For total ghrelin, there was no main effect of week (F(1,14) 0.068, p=0.798) and no main effect 285 

of group (F(1,14) 2.402, p=0.143) or group interactions.  286 

 287 

For acylated ghrelin, there was no main effect of week (F(1,13) 0.072, p=0.792) and no main 288 

effect of group (F(1,13) 1.004, p=0.335). There was a significant time*group interaction (F(6,78) 289 

4.035, p<0.05) and the week*condition*time*group was significant (F(6,78) 2.368, p<0.05). 290 

Figure 2 indicates that the Non-Responders showed a blunted suppression of acylated ghrelin 291 

to HFLC and LFHC breakfasts except after the LFHC breakfast before the exercise intervention 292 

where the suppression was similar to the Responders (figure 2). 293 

 294 

Insert figure 2 295 

 296 

GLP-1 297 

For GLP-1, there was no main effect of week (F(1,29) 0.000, p=0.994) and there was a main 298 

effect of group (F(1,29) 11.628, p<0.001) but there were no group interactions. The mean peptide 299 

concentrations showed a linear trend for Responders to have greater levels of GLP-1 compared 300 
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to Non-Responders (p<0.01) and Controls (p<0.001), while Non-Responders and Controls did 301 

not differ significantly (p=0.162). Figure 3 indicates no difference between groups over time, 302 

but shows that overall Responders showed a greater GLP-1 response.  303 

 304 

Insert figure 3 305 

 306 

Total PYY 307 

For total PYY, there was a main effect of week (F(1,25) 6.214, p<0.05) and a main effect of 308 

group (F(1,25) 16.404, p<0.001) but no group interactions. The mean peptide concentrations 309 

showed a linear trend for Responders to have greater levels of total PYY compared to Non-310 

Responders (p<0.05) and Controls (p<0.001), and for Non-Responders to have higher levels 311 

compared to Controls (p<0.05). Figure 4 indicates no difference between groups over time, but 312 

shows that overall Responders showed a greater total PYY response. 313 

 314 

Insert figure 4 315 

 316 

CCK 317 

For CCK, there was no main effect of week (F(1,14) 0.308, p=0.587) and no main effect of group 318 

(F(1,14) 0.005, p=0.944) or group interactions.  319 

 320 

Discussion 321 

 322 

In this study we were able to demonstrate that appetite-related postprandial peptides may be 323 

involved in exercise-induced compensation; but that these differences between responders and 324 

non-responders precede aerobic exercise training. Responders were characterised by a greater 325 



15 
 

suppression of acylated ghrelin and greater release of both GLP-1 and total PYY. These 326 

differences were observed irrespective of baseline body composition, test meal composition 327 

(HFLC and LFHC) or aerobic exercise training suggesting that Responders and Non-328 

Responders have pre-existing differences in physiology that may affect compensatory eating 329 

via satiety signalling; and postprandial peptide response (particularly of acylated ghrelin, GLP-330 

1 and total PYY) could be proposed as predictors of weight loss success through aerobic 331 

exercise training. Appetite related peptides were clearly responsive to the type of food 332 

consumed. In addition they were associated with the degree of weight loss response to 333 

prolonged exercise. 334 

 335 

In the current study, the energy expenditure was fixed and individually calibrated for each 336 

participant, and all exercise sessions were supervised and recorded therefore all participants 337 

underwent the same challenge to their energy balance system. Interestingly, the response to 338 

this challenge resulted in a large variability in body composition changes, something that has 339 

been shown by a number of research groups [5, 6]. There is a growing body of research to 340 

support the notion that tonic peptides (that is, peptides related to body weight/body 341 

composition) change in response to weight loss. Leptin, insulin and total ghrelin are the 342 

forerunners in this evidence and have been shown to respond in particular, to fat loss [32, 33]. 343 

There is also evidence of increased insulin sensitivity after exercise training regardless of 344 

weight loss throughout the intervention [15]. There is however, little consistent evidence of the 345 

response of postprandial peptides, that is, the profile of peptides in response to food both before 346 

and after exercise interventions. One study using a similar 12 week exercise intervention found 347 

that there was a significant reduction in postprandial insulin, no change in postprandial acylated 348 

ghrelin, but a possible trend for increased postprandial GLP-1 and total PYY levels in the late 349 

satiety period [24] thereby supporting the evidence for an increase in satiety after aerobic 350 
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exercise training. The present study goes a step beyond these findings by demonstrating these 351 

differences were present in response to high fat and high carbohydrate meals; and by comparing 352 

groups of responders and non-responders in addition to a non-exercising control group. 353 

 354 

At present, it is difficult to fully ascertain the role of gut peptides in the control of appetite, 355 

particularly when studies using supra-physiological levels are discounted. Current thinking is 356 

that some, but not all peptides may be linked to the short term control of appetite [25] and that 357 

it is more likely that several peptides are having an accumulative effect on appetite and satiety 358 

[29]. This is a logical progression since many peptides are released into the circulation in the 359 

fed state therefore co-release of several peptides may more closely represent the physiological 360 

fed state. Evidence to support this has been shown in studies co-infusing GLP-1 and total PYY 361 

peptides simultaneously has a greater effect on ad libitum food intake than either peptide 362 

infused alone [34]. The role of gut peptides in weight loss is substantial, particularly in the 363 

literature around obesity surgeries. Support for the findings in the present study can be seen in 364 

studies showing that those who experience poor weight loss after Roux-en-Y gastric bypass 365 

showed attenuated GLP-1 and total PYY postprandial responses [35]. However, what appears 366 

to be a novel finding in the present study is that favourable postprandial peptide profiles of 367 

acylated ghrelin, GLP-1 and total PYY at baseline were shown to predict success at exercise-368 

induced weight loss. When the change in variables across exercise interventions are reported 369 

in the literature there is often a difficulty in understanding which change occurs first, for 370 

example does fat mass decrease before leptin levels decrease. Most people would agree with 371 

this direction of events, however it may be that they are occurring concurrently and both are 372 

impacting on the other throughout the intervention. The present study supports the idea that 373 

those who respond better to exercise have postprandial peptide responses indicative of 374 

improved appetite control before they start the exercise which may contribute their ability to 375 
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lose weight over the course of the intervention. Of the measured variables in the present study, 376 

we found no other predictors of success in these individuals. Future research should investigate 377 

the role of free-living physical activity outside of the exercise intervention to assess whether 378 

changes have an impact on compensation and weight change in response to an exercise 379 

intervention. 380 

Clearly, the exercise intervention was not enough on its own to promote changes in body 381 

composition in all individuals; this points towards the possible need for additional dietary or 382 

behavioural interventions in some people. It is an interesting proposition that there may be the 383 

possibility for identifying individuals beforehand that may or may not be successful in losing 384 

weight through exercise by testing the sensitivity of their postprandial peptide response, 385 

particularly acylated ghrelin, GLP1 and total PYY. Nevertheless, it must be pointed out that 386 

even though the non-responders did not show positive changes in body composition, they did 387 

benefit from the exercise intervention through increased fitness and improved health markers 388 

(blood pressure/fasting insulin levels) and this message should be communicated rather than 389 

changes in weight and body composition. In conclusion, those who lose weight in response to 390 

exercise showed a greater suppression of acylated ghrelin and greater release of GLP-1 and 391 

total PYY in response to food. These differences were apparent pre and post intervention 392 

therefore episodic postprandial peptide profiles may form part of the pre-existing physiology 393 

of responders compared to non-responders, and may explain differences in satiety potential 394 

underlying exercise-induced compensatory eating. 395 

  396 
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Table 1. Nutrient and energy composition of the ad libitum lunch  494 

 Risotto Yoghurt 

Energy (kcal) 811 810 

Weight (g) 480 480 

Fat (g) 27.6 31.0 

Carbohydrate (g) 62.3 58.7 

Protein (g) 10.1 10.3 

 495 
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 496 

Table 2. Defining body composition characteristics before and after 12 week intervention: Responders, Non-Responders and Controls. 497 

 Exercisers Non-Exercisers  

 Responders  

(n=8; 2 males) 

Non-Responders  

(n=8; 3 males) 

Controls 

(n=16; 8 male) 

 

 Week 0 Week 12 Change Week 0 Week 12 Change Week 0 Week 12 Change p 

Age (years) 45.8 (2.7)   45.4 (1.8)   39.6 (2.5)    

Weight (kg) 83.5 (3.1) 79.9 (3.1) -3.6 (0.9) 90.4 (2.7) 90.4 (2.6) 0.0 (0.8) 93.1 (3.6) 94.0 (3.8) 0.9 (0.5) ** 

BMI (kg/m2) 29.5 (0.9) 28.3 (1.1) -1.2 (0.3) 30.1 (1.2) 30.1 (1.3) 0.0 (0.3) 30.7 (0.9) 31.0 (1.0) 0.3 (0.1) ** 

Fat mass (kg) 33.1 (2.5) 29.0 (3.1) -4.1 (0.9) 35.5 (3.3) 35.0 (3.5) -0.5 (0.5) 35.1 (2.2) 35.8 (2.4) 0.7 (0.6) ** 

Fat free mass (kg) 50.3 (3.1) 50.8 (3.2) 0.5 (0.5) 54.9 (3.4) 55.4 (3.1) 0.5 (0.5) 58.0 (2.7) 58.2 (2.8) 0.2 (0.3) 0.82 

Waist circumf 

(cm) 

99.8 (2.0) 94.8 (2.3) -5.0 (0.9) 103.9 (3.3) 102.0 (3.6) -1.9 (0.6) 104.3 (2.0) 106.2 (2.3) 1.9 (0.6) ** 

RMR (kcal/d) 1740.5 

(116.7) 

1714.1 (92.5) -26.4 (112.7) 1655.1 (83.1) 1761.6 (95.3) 106.5 (78.3) 1852.1 (83.1) 1767.9 (96.7) -149.9 (71.2) 0.11 

Fitness 

(ml/kg/min) 

29.4 (3.6) 40.9 (3.1) 11.5 (1.8) 36.6 (3.1) 39.9 (2.1) 3.3 (3.4)    0.07 

Exercise duration 

(min/12 wk) 

 2984.6 

(132.6) 

  2905.9 

(167.7) 

     

ExEE (kcal/12 wk)  24258.7 

(680.9) 

  24708.3 

(1097.0) 

     

 498 

͚Ɖ͛ ĐŽůƵŵŶ ĐŽƌƌĞƐƉŽŶĚƐ ƚŽ ŐƌŽƵƉΎƚŝŵĞ ŝŶƚĞƌĂĐƚŝŽŶƐ 499 

** denotes p<0.01 500 

There were no baseline differences between groups 501 
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 503 

 504 

505 

 506 

 507 

Figure 1. Postprandial profiles of insulin levels in Responders and Non-Responders to exercise 508 

and non-exercising Controls during high fat (top row) and low fat (bottom row) conditions 509 

before (left column) and after (right column) 12 week intervention. 510 
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 511 

 512 

 513 

 514 

Figure 2. Postprandial profiles of acylated ghrelin levels in Responders and Non-Responders 515 

to exercise during high fat (top row) and low fat (bottom row) conditions before (left column) 516 

and after (right column) 12 week intervention. 517 

* Indicates a significant difference between groups at individual time points (p<0.05) 518 
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519 

 520 

Figure 3. Postprandial profiles of GLP-1 levels in Responders and Non-Responders to exercise 521 

and non-exercising Controls during high fat (top row) and low fat (bottom row) conditions 522 

before (left column) and after (right column) 12 week intervention. 523 

* Indicates a significant difference between groups at individual time points (p<0.05) 524 
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526 

 527 

Figure 4. Postprandial profiles of total PYY levels in Responders and Non-Responders to 528 

exercise and non-exercising Controls during high fat (top row) and low fat (bottom row) 529 

conditions before (left column) and after (right column) 12 week intervention. 530 

* Indicates a significant difference between groups at individual time points (p<0.05) 531 
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