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Abstract

Aim: Obesity is one of the most important health threatening factors in the world, which
increases inflammatory indicators in the body. The purpose of this study was to compare the
effect of six weeks of intense functional training and traditional resistance training on pro-
/anti-inflammatory factors in young obese men. Methods: For this purpose, 30 obese young
men were divided to 3 groups of intense functional exercise training (HIFT) (age: 26.30+2.45
years, BMI: 31.09+2.61 kg/m?, 10 people), traditional resistance training (RT) (age:
26.60+2.54 years, BMI: 30.96+1.38 kg/m?, 10 people), control (Con) (age: 90/99+2.99 26
years, BMI: 30.85+1.51 kg/m?, 10 people). The participants of the HIFT and RT groups
performed the given exercise for 6 weeks in 3 sessions per week, each session lasting 60
minutes. Before and after 6 weeks of intervention, plasma sampling was done to measure
inflammatory indicators. Analysis of covariance and post hoc Bonferroni test were used to
compare changes between groups. A significance level of P<0.05 was considered. Results:
The results showed that HIFT and RT training decreased significantly the plasma
concentration of TNF-a and IL-6 and increased the plasma concentration of IL-10 (P=0.001).
Covariance analysis revealed that there was a significant difference between the post-test of
the three groups in the concentration of IL-6 (P=0.001, F=29.74) and TNF-a (P=0.001,
F=17.43) and it was significantly lower in the training groups than the control group (P<0.05).
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Extended abstract
Background

Obesity is an important factor in suffering from chronic disorders, such as type 2 diabetes, cardiovascular disorders,
metabolic syndromes, chronic kidney disorders, which increases mortality. Adipocytes produce and secrete several
proteins, known as adipokines that act as important hormones and are responsible for regulating energy production and
consumption. These adipokines include tumor necrosis factor-alpha (TNF-a), interleukin (IL-6), leptin, etc. and are
involved in inflammation and atherosclerotic processes. Evidence showed that increased adipose tissue contributes to
increased pro-inflammatory conditions. Performing different sports activities is one of the therapeutic strategies for
overweight and obesity. In this regard, the question has always been raised as to which type of exercises are more
effective. Therefore, the aim of the present study was to compare the effect of 6 weeks of high intensity functional
training (HIFT) and traditional resistance training on the serum levels of IL-6, IL-10 and TNF-a in young obese men.

Materials and Methods
This study was a randomized controlled trial on obese men of Ardabil city, who signed the informed consent form for
voluntary participation in the study according to the principles of the Helsinki Treaty.

Experimental design

The present experiment was carried out in 4 stages. First, in the first week, their demographic information was
measured using valid instruments and questionnaires. Information about height, weight, body mass index (BMI) and
age of the subjects was recorded. Then, at the beginning of the second week, 5 cc of brachial vein blood was taken from
each subject in a 12-hour fasting state to check biochemical variables. In the third meeting on the second day of the
second week, the intervention groups started the selected exercise protocols for 6 weeks. Then, 48 hours after the last
training session, blood sampling was taken exactly the same as the pre-test period.

Training protocol

High-intensity functional training protocol: The HIFT training protocol of the present study was conducted for 6
weeks, 3 sessions per week and each session lasted 60 minutes. In the present study, CrossFit exercises were used for
the HIFT protocol. A HIFT training session consisted of 10 to 20 minutes of technical-skill exercises and 5 to 30
minutes of specific exercises. Before starting the exercises, 10 to 15 minutes of warm-up was used in the majority of
movements such as running, stretching and rotating movements, and at the end, 5 minutes of stretching exercises were
used for cooling down. The crossFit movements modeled for the HIFT protocol were a combination of aerobic
activities such as running, resistance movements with body weight such as the Barfix movement and the use of free
weights.

Resistance training protocol: The resistance training session with warm-up and cool-down lasted 60 minutes.
Resistance exercises included 4 movements of chest press, armpit, Squat and knee extension. The movements were
performed in 3 sets of 12 repetitions, with an intensity of 60% of a maximum repetition and for 35 minutes, with a 2-
minute rest interval between each set. Before starting the exercises, warm-up exercises were performed for 10 minutes
and at the end, cooling-down exercises were performed for 5 minutes.

Statistical analysis

The Shapiro-Wilk test was used to check the normality of the data distribution, and the Levene test was used to
determine the equality of the data distribution. In order to compare the effects of HIFT and RT on plasma levels of
biochemical factors (TNF-a, IL-10, IL-6), analysis of covariance and Bonferroni's post hoc test were used to compare
changes between groups.

Results

The results indicated that after HIFT training, the mean of TNF-a decreased significantly from pre-test (6.64) to post-
test (5.46) and the mean of IL-6 decreased significantly from pre-test (1.30) to post-test (1.05). After resistance training,
the mean of TNF-a decreased significantly from pre-test (6.43) to post-test (5.35) and the mean of IL-6 decreased
significantly from pre-test (1.35) to post-test (1.14). There was a significant difference between the groups in TNF-a
(P=0.001, F=17.43) and in IL-6 (P=0.001, F=29.74). The results of Benferroni's post hoc test showed that the HIFT
training group had significantly lower TNF-o and IL-6 compared to the control group (P<0.05). Also, compared to the
control group, the resistance training group had significantly lower TNF-a and IL-6 (P<0.05). However, no significant
difference was found between HIFT training and resistance training in TNF-a and IL-6 (P<0.05). The mean of IL-10
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increased significantly after HIFT training and resistance training. In addition, there was a significant difference
between the groups in IL-10 (P=0.001, F=14.13). The results of Benferroni's post hoc test showed that the HIFT
training group had significantly higher IL-10 compared to the control group (P<0.05). Also, the resistance training
group had significantly higher 1L-10 compared to the control group (P<0.05). However, no significant difference was
found between HIFT training and resistance training in 1L-10 (P<0.05).

Discussion

Reducing %fat, fasting glucose, triglyceride and VLDL-c affects the reduction of TNF-a. Also, the reduction of fasting
glucose, triglyceride and VLDL-c has a significant effect on increasing the ratio of IL-10/TNF-o. and shows that
improving blood sugar control and lipid profile improves the balance between anti-inflammatory and pro-inflammatory.
Therefore, one of the possible anti-inflammatory mechanisms of exercise training with different intensity and type is
due to its positive effects on improving blood sugar control and lipid profile. The reduction of waist circumference and
fat percentage had a significant relationship with the increase of IL-10/I1L-6 ratio. Therefore, it seems that one of the
possible reasons for the increase of IL-10 in RT and HIFT in the present study is due to the positive effect (reduction) of
exercise on body composition factors such as waist circumference and waist to hip ratio.

Article message

In general, the results of this study showed that 6 weeks of functional and resistance training - both - improve the
inflammatory condition in obese people. These results confirm the evidence that regardless of the type of exercise,
regular exercise can play an important role in controlling weight and obesity. However, there was no difference between
the effect of two types of physical activity, HIFT and RT, on inflammatory status.
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