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Abstract

Aim:  Environmental temperature and exercise are factors that affect body weight regulation.
The aim of this study was to investigate the effect of six weeks of high-intensity interval training
in hot temperature on insulin resistance index and serum leptin in obese men. Methods: The
present study was a quasi-experimental study with a pre-test and post-test design. 32 young
obese men were divided into 4 equal groups; Group 1: training at 22°C (TR22), Group 2: training
at 36°C (TR36), Group 3: resting at 22°C (C22), and Group 4: resting at 36°C (C36). The TR36
and TR22 groups performed high-intensity interval training three days a week for 6 weeks at an E
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intensity of 80-85% of heart rate reserve at two different temperatures. In two stages, before and
after the intervention, leptin, insulin, serum glucose, and anthropometric indices of the subjects
were measured. Statistical analysis of the research data was analyzed using one-way analysis of
variance, Tukey's post hoc test, and Pearson’s correlation coefficient. Results: The results of the  Scan  this QR code to see the
present study showed that 6 weeks of interval training in hot temperature a significant decrease  accompanying video, or visit

in the variables leptin (P = 0.001), insulin (P = 0.001), glucose (P = 0.001), weight (P = 0.001),  jahssp.azaruniv.ac.ir

and body fat percentage (P = 0.001) in the subjects of the TR36 group compared to the control

group (C36 group). Also, a direct and significant relationship was observed between changes in 1
body fat percentage in the TR36 group with leptin (TR36 P = 0.031) and insulin (TR36 P = '
0.039) concentrations. Conclusion: Performing interval training in hot temperature, unlike
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Extended abstract
Background

Exercising in hot weather, compared to exercise at a comfortable temperature, is probably due to the direct effect of
temperature on increasing the reaction speed of key glycolytic enzymes, increasing the activity of sympathetic nerves and
plasma epinephrine, and dehydration increases the dependence of energy consumption on glycogen and decreases fat
metabolism. Muscle glycogen utilization during high-intensity exercise in hot weather (40 degrees) increases by 400%
compared to cool weather. Therefore, it is expected that performing HIIT exercises, due to the tremendous effect it has
on the depletion of glycogen resources during exercise repetitions and fat consumption during recovery between
repetitions, and as a result, more energy expenditure during and after exercise, is more effective in reducing weight and
eventually adjust leptin and insulin.

Materials and Methods

This is an applied study with a semi-experimental design that was conducted using a pre-test-post-test design with a
control group. The statistical population of this research was young obese men with an age range of 18-28 years with a
body mass index of 30-34.9 kg/m2. 32 obese young men who were eligible to participate in the study were selected.

Experimental design

The subjects were divided into four groups of 8 people: 1- group TR22 training at 22 degrees, 2- group TR36 training at
36 degrees, 3- group C22 resting at 22 degrees, 4- group C36 resting at 36 degrees. The current research project has been
approved and approved by the ethics committee of the Islamic Azad University, Borujerd branch, with the ethics ID code
IR.IAU.B.REC.1398.012.

Training protocol

High-intensity interval training protocol: The exercises of the TR22 group (exercise at 22 degrees) and the TR36 group
(exercise at 36 degrees) included HIIT training during 31-35 minute sessions for 6 weeks and 3 sessions on three separate
days and in a fixed half of the day. (6:00 p.m.) was planned during the week. At the beginning of all training sessions, 10
minutes were devoted to warm-up. Then, 16 to 20 minutes of the main exercise was performed, and after that, a five-minute cool-down
was performed. Warm-up and cool-down included light aerobic activity with dynamic stretches. A high-intensity interval training
program (HIIT) consists of one-minute bouts of running on a treadmill (no incline) with an intensity of 85 to 95% of maximum heart
rate reserve (calculated with using the Karonen method) and one minute of active rest with an intensity of 60-70% of the maximum
heart rate at two temperatures of 22 degrees and 36 degrees, respectively, separately for the TR22 group and the TR36 group in a period
of 6 It ran for a week.

Assessment of studied factors: In the present study, blood sampling was done from the subjects in two stages. The first
stage, one week before the start of training (pre-test) and the second stage 48 hours after the last training session (post-
test). Leptin and insulin levels were measured by ELISA method using ELISA reader and serum glucose was measured
by enzymatic method. The insulin resistance index (HOMA-IR) was calculated based on the product of the fasting glucose
concentration (mmol/liter) and the fasting insulin (international microunit/mL) divided by a fixed number, 22.5.

Statistical analysis

One-way ANOVA test and Tukey's post-hoc test were used to compare the average variables within the group (pre-test,
post-test) and between groups (control and training). Also, Pearson's correlation coefficient was used to examine the
relationship between the data.

Results

The results of the one-way ANOVA analysis showed that 6 weeks of training in the subjects of the TR36 group (exercise
at a temperature of 36 degrees) caused a significant decrease and in the subjects of the TR22 group (exercise at a
temperature of 22 degrees) there was no significant change in leptin indices (P TR22 = 0.21: P TR36 = 0.0421), insulin
(P TR22 = 0.068: P = 0.041 TR36) [Chart number one and two] and glucose (P TR22=0.26: P TR36=0.037), body fat
percentage (P TR22=0.48: P TR36=0.018), weight (35/35 P TR22=0: P TR36=0.044), average daily energy consumption
(P TR22=0.35: P=0.044 TR36) (Table 1). Also, the level of insulin resistance (P TR22=0.55: P TR36=0.063) and body
mass index (P TR22=0.89: P TR36=0.56) did not show significant changes in the two exercise groups (Table 1). Despite
this, none of the mentioned variables showed significant statistical changes in the control groups (P>0.05). Also, a direct
and significant relationship was observed between the changes in body fat percentage with leptin (R TR36=0.044: TR36
P=0.031) and insulin (TR36 R=0.042: TR36 P=0.039) in the TR36 group. In other groups, no significant relationship was
observed between the mentioned indicators.
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Discussion

According to the results obtained in this research, it was found that after 6 weeks of high intensity interval training in the
training group in hot temperature (TR36 group), the level of leptin hormones, insulin and serum sugar, fat percentage and
weight of the subjects compared to the groups Control was significantly lower. However, no significant change was
observed in the mentioned indicators in the training group at normal temperature (TR22 group) compared to the control
groups without training.

Conclusion

According to the results of the present research, it can be stated that probably performing intense interval training in hot
weather and in stressful temperature conditions compared to normal weather leads to a greater increase in metabolism
during and during the recovery period and has a greater impact on the influencing factors. It affects leptin, including the
hormone insulin, fat percentage and body weight.
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