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Abstract

Aim: Regular participation in aerobic activities has a positive effect on health. The aim of the
present study was to compare the effect of three iso-caloric  protocols of long-term
intermittent exercise, short-term intermittent exercise and continuous exercise on fat
metabolism in healthy men. Methods: Nine healthy men with a mean age (25.62+ 2.6 years)
participated in this study voluntarily. In the first session, the subjects sat in the laboratory for
20 minutes, then the first blood sample was taken from their brachial vein. Continuous
exercise protocol was performed on the treadmill with an intensity of 65% VO2max and up
to a certain calorie intake (250 Kcal). Immediately after the end of the exercise protocol, a
second blood sample was taken, then they were rested for an hour and the recovery gases Were  scan  this QR code to see the
collected during recovery. After one hour of recovery, a third blood sample was taken. The
second and third blood samples of the next two protocols, like the previous protocol, were
taken immediately and one hour after the end of the activity. The second session of the long-
term intermittent protocol consisted of four-minute interval activity with an intensity of 85% 1.
VO2max and four-minute active rest periods with an intensity of 45% VO2max until the Department of Biological sciences
energy consumption was equal to the continuous exercise protocol. The third session in sport, Faculty of Sport Science
consisted of a short-term intermittent protocol with a 30-second to 30-second rest ratio, with and H’ealth Shahid Beheshti
a 100% VO2max activity intensity, and a 30% VO2max rest intensity. Data were analyzed :
using repeated measures and Bonferroni post hoc analysis of variance. Results The results
showed that exercise, regardless of its type and intensity, has a significant effect on fat
oxidation (P = 0.00). The rate of fat oxidation during short-term intermittent protocol was
higher than long-term protocol (P = 0.00). it was higher than long-term protocol (P = 0.00)
and short-term protocol during continuous activity (P = 0.00). But fat oxidation related to the
recovery period of long-term protocol sessions (P = 0.00) and short-term protocol sessions (P
= 0.00) was more than continuous protocol. Conclusions: It can be concluded that the
protocol of long-term intermittent activity for fat metabolism is superior to the other two
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Extended abstract

Background

Research shows that overweight and obesity are increasing all over the world, so that recent reports show an increase of
about 6% in the prevalence of obesity in the last half century. It has been reported that more than two-thirds of the deaths
that occur in the world are related to cardiovascular diseases caused by high body mass index, which is considered as an
index of obesity. Impaired lipid profile increases the risk of heart diseases. Being sedentary is one of the most important
causes of dyslipidemia or fat disorders and can be associated with obesity and overweight and increase the risk of
cardiovascular diseases. Intermittent training means very intense, moderate and low intensity exercises in short periods
of time, a technique of training in which a person is forced to give 100% effort in an all-round way and very quickly. It
also has intense explosive exercises in short periods of time with alternating periods of rest and activity. Periodic training
increases the capacity of aerobic and non-aerobic capacity, and they are widely used in such sports. So The aim of the
present study was to compare the effect of three iso-caloric protocols of long-term intermittent exercise, short-term
intermittent exercise and continuous exercise on fat metabolism in healthy men.

Methodology

The research was conducted using a semi-experimental method (randomized clinical-controlled trial) in the form of three
groups with repeated measurements. Subjects were health men with a mean age of 25.2 + 6.6 years, a height of 173 £ 3.9
cm, body mass index 22.2 + 2.2 kg/m2, body fat percent 16.2 + 3.7 % and VO2max 46.5 £ 5.2 ml/kg/min.

In this study, each subject performed three protocols, including a high-intensity, low-volume intermittent protocol, a low-
intensity, high-volume intermittent protocol, and a continuous protocol with an interval of at least one week between
sessions. In each session, subjects had passive recovery in a sitting position for one hour after sports activity, and in each
session, three blood samples were taken before the activity, immediately after the activity, and after recovery.

After sitting for 20 minutes, the first blood sample was taken. then, the mask was installed on the subject's face and resting
respiratory gases were collected for 10 minutes while sitting. After the warming up they performed the main protocol. In
the first session of the protocol, continuous activity with an intensity of 65% of VO2max was performed on the treadmill
until reaching a specified and determined calorie of 250 Kcal. Immediately after the end of the exercise protocol, the
second blood sample was taken from the subjects, and then the subjects rested for one hour, and respiratory gases were
collected during recovery. After one hour of recovery, the third blood sample was taken. The second and third sessions
for the subjects were carried out in a reciprocal balance. In the second session, an interval protocol including 4-minute
activity bouts with an intensity of 85% VO2max and 4-minute active rest bouts with an intensity of 45% VO2max was
performed, and then the subjects had an hour of recovery. Then, like the continuous protocol, the second blood sample
was immediately taken and after an hour of recovery, the third blood sample was taken. The third session consisted of
intense intermittent activity protocol with a ratio of 30 seconds of activity to 30 seconds of rest and with an activity
intensity of 100% VO2max and rest with an intensity of 30% VO2max.

Statistical methods:

The Shapiro-Wilk test was used to determine the normality of the data. in order to compare the fat oxidation before,
during the activity and during the recovery period of three long-term intermittent, short-term intermittent and continuous
activities, and also to compare the glycerol variable response to the three activities, repeated analysis of variance (3 *3)
was used. Bonferroni's post hoc method was used to determine the location of the difference. A one-way ANOVA test
was used to compare the energy consumption during the recovery period of three protocols. A significant level was
considered for statistical analysis (P<0.05).

Results:

The results showed that exercise, regardless of its type and intensity, has a significant effect on fat oxidation (P = 0.00). The rate of fat
oxidation during short-term intermittent protocol was higher than long-term protocol (P = 0.00). it was higher than long-term protocol
(P = 0.00) and short-term protocol during continuous activity (P = 0.00). But fat oxidation related to the recovery period of long-term
protocol sessions (P = 0.00) and short-term protocol sessions (P = 0.00) was more than continuous protocol.

Discussion and conclusion:

The purpose of this research was to investigate the effect of three long-term intermittent activity protocols (4 minutes to
4 minutes), short-term intermittent (30 seconds to 30 seconds) and isocaloric continuity on fat oxidation before, during
and after the activity. One of the important findings of this research was the difference in the amount of fat oxidation
during activity and during recovery between three activities with the same calorie consumption. In this research,
regardless of the intensity and type of protocol, a significant difference in fat oxidation between activity and recovery was
observed. Also, the comparison of fat oxidation in three sessions showed that the amount of fat oxidation during activity
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was higher in continuous, short-term intermittent and long-term intermittent activities, respectively, but this value was
higher during the recovery time after the activities in the long-term intermittent session. The other two sessions were more
short-term than the continuous session.

Conclusion:
According to the findings of this research, it can be said that endurance activity, regardless of its type, causes a
significant increase in fat oxidation during activity and during the recovery period.

Article message

all three protocols increase fat oxidation, but according to the results of this research, the long-term intermittent protocol
is more favorable for increasing fat burning and energy consumption during the recovery period.
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