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Abstract

Aim:  The aim of this study was to compare the effects of maximal exercise with
and without caffeine supplementation on serum alpha-amylase, blood glucose,
insulin, leptin, and energy intake in overweight or obese individuals. Materials and
methods: This crossover study was conducted on 16 overweight or obese male and
female volunteers aged over 18 years with a body mass index (BMI) > 25 kg/m?2.
Participants were randomly assigned into two conditions: maximal exercise with
caffeine supplementation and maximal exercise without placebo supplementation.
Participants received a dose of 200 mg caffeine capsule and starch powder and then
performed 30 minutes of submaximal exercise at 60% of HRR. Blood samples were
collected before and after caffeine supplementation and following exercise. The data
were analyzed using repeated-measures ANOVA. Result: caffeine increased blood
glucose, insulin, and serum alpha-amylase (p < 0.05). Exercise significantly
decreased serum alpha-amylase, insulin and blood glucose levels and increased leptin
levels (p < 0.05). The change in insulin and blood glucose levels in response to
exercise were greater with caffeine supplementation than with placebo (p < 0.05).
However, caffeine had no significant effect on leptin levels or its response to exercise
(p > 0.05). Conclusion: Although caffeine affected metabolic responses to exercise, it
has no effect on appetite hormone leptin and subsequent food intake. Energy intake
seemingly increases following exercise regardless of caffeine consumption, which
should be considered in weight management.
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Extended abstract

Background: Obesity is a growing health problem and the underlying cause of numerous cardiovascular and metabolic
diseases. Life-style modification including regular exercise training and calorie deficit are the principal strategies to
address obesity and its related consequences. Exercise training, aerobic modality in particular, is recommended for weight
management. Previous studies indicate that aerobic exercise elevates energy expenditure and alters secretion of appetite
regulating hormones such as leptin that may play a role in appetite suppression following exercise. Besides, some agents
are known for their thermogenic and appetite-suppression potential that may help enhance negative energy balance
throughout weight-loss. Caffeine, as a critical ingredient in weight-loss supplements, is suggested to increase energy
expenditure upon ingestion and suppress appetite. Thus, in the present study we investigated the effect of submaximal
exercise with and without caffeine ingestion on serum alpha-amylase, blood glucose, insulin, leptin, and energy intake in
overweight or obese individuals.

Materials and Methods: This is a placebo-controlled randomized crossover study in which 20 overweight or obese male
and females volunteered to participate of which 4 participants dropped throughout the study and 16 completed the trial.
The participants with the following criteria were included: healthy adults >18 years, inactive life-style, body mass index
(BMI) > 25 kg/m2. Participants were randomly assigned into two conditions: submaximal exercise with caffeine
supplementation and submaximal exercise with placebo supplementation. Participants received either a dose of 200 mg
caffeine capsule or placebo (starch) prior to the exercise intervention. Following this, they performed a 30-minute
submaximal exercise on treadmill at 60% of HRR. Target heart rate was defined by resting and maximum heart rate using
Karvonen formula. It needs to be mentioned that supplement and placebo were similar in taste and appearance. At each
session, blood samples were collected before and after caffeine supplementation and immediately following the exercise.
The samples were used to assess serum levels of leptin, alpha-amylase and glucose. In addition, dietary intake was
recorded the day before and for 24-h following intervention sessions. The data were analyzed using repeated-measures
ANOVA at significance level of p < 0.05.

Results: Data analysis indicated that caffeine ingestion increased blood glucose, insulin, and serum alpha-amylase
compared to placebo (p < 0.05). Furthermore, acute submaximal exercise significantly decreased serum alpha-amylase,
insulin and blood glucose levels and increased leptin level regardless of supplementation (p < 0.05). Further analysis
indicated that the change in insulin and blood glucose levels following submaximal exercise were greater with caffeine
intake than with placebo (p < 0.05). However, caffeine had no significant effect on leptin levels neither at rest nor
following exercise (p > 0.05).

Discussion: According to the findings of the study, a 30-min submaximal exercise following caffeine ingestion lowered
glucose and insulin level to a greater extent compared to placebo that is consistent with a number of previous studies (1-
3). For instance, zahareiva et al., (2015) reported that caffeine ingestion with aerobic exercise at 60% of maximal oxygen
consumption significantly decreased blood glucose level (1). Muscle contraction increases insulin sensitivity and glucose
uptake lowering reliance to higher concentrations of insulin. Moreover, elevated circulatory level of catecholamines and
lactate production during exercise can also suppress insulin secretion. In addition to exercise, caffeine is also suggested
to exert sympathetic effects. We also observe that exercise decreased alpha-amylase concentration, as suggested by Lippi
et al (2015) there seems to be a correlation between alpha-amylase and glucose concentration (4).Another finding of the
study was elevated level of leptin following acute submaximal exercise. However, the alteration in leptin concentration
by exercise was independent of caffeine or placebo intake. There seems to be an inconsistency in studies investigating
the effect of caffeine on appetite regulating hormones including leptin (5). 24-h dietary recall also indicated that following
submaximal exercise energy intake increases regardless of caffeine or placebo intake. Thus, caffeine ingestion prior to
exercise with the doses applied in this study has no significant effect on post-exercise appetite regulation.
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Article message

Acute intake of caffeine, as a popular weight-loss agent. has no effect on appetite hormone leptin and subsequent food
intake. However, it may elicit different effect in long-term ingestion that needs to be answered in future studies. Energy
intake seemingly increases following exercise regardless of caffeine consumption, which should be considered in weight
management.
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