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Abstract:

The main aim of this study is to assess the effect of three different types of exercises on Irisin hormone level, body fat,
visceral fat, BMI and lipid profile in sports practitioners. The experimental approach was used to conduct the study. A
66 healthy male sport practitioners were participated in this study and divided into three experimental groups, each
group consist of 22 subjects, the first group performed aerobic exercises (AE), the second group performed anaerobic
exercises (AnE), and the third group, performed resistance exercises (RE). Before entering their experimental program,
the three groups conducted the beep test for determining the VO2max for each participant, and then the blood samples
were taken from each participant. Thereafter, the three groups entered the training program for eight weeks 3
times/week. After ending the training programs, the three groups conducted the beep test again for determining the
VO2max, and the blood samples were taken from the participants. All statistical data analyses were performed using
SPSS version 25. For checking the differences between the pre-test for all groups one-way ANOVA with Post Hok-
Tukey was conducted, and the same for the post-test variables. Comparisons between pre-test and post-test within one
type of exercise were performed by the paired sample t-test.

The three types of exercise for the sport practitioners after participating in intervention for 8 weeks’ program were
effective. Interestingly, the sport exercises were found to have a great effect on increasing Irisin serum level and decrease
the bod fat, visceral fat and BMI following the three type of exercise. It was found that resistance exercises are more

effective to increase the level of Irisin hormone than aerobic and anaerobic exercises.
Keywords: Aerobic exercises, Anaerobic exercises, Resistance exercises, Irisin, BMI (Body Mass Index), AVF

(Abdomen Visceral Fat)

Introduction:

In the recent decade, the importance of regular physical
exercise is well known and became a key element of the
prevention of many serious chronic and metabolic diseases
such as obesity, type 2 diabetes mellitus. Researches have
stated that skeletal muscle has an endocrine feature, where
secreting hormones called myokines, and this found out makes
the role of skeletal muscle as the main source of some hormone
secretion induced by exercise (Bostrom et al., 2012). the
metabolic changes related to the muscle contractions caused by
exercise is the main reason for the production and secretion of
chemokines, and this leads to an increase in the releasing of
several myokines able of interacting with the adipose tissue, for
example, interleukins 6 and 15 and lIrisin (Daskalopoulou, et
al., 2014). Irisin is a newly discovered hormone that mediates
the positive effects of physical exercise such as increasing
energy expenditure by fat oxidation. Irisin hormone has an
important role by stimulating and changing white adipocytes
tissue to brown adipocytes tissue which leads to increase
thermogenesis process intervened by increasing in uncoupling
protein-1 (UCP-1). as it was reported that a precursor of Irisin

is management of fibronectin type 111 domain-containing 5
(FNDC 5) protein, which caused obvious boosts in UCP-1
mRNA gene expression and consuming oxygen and simplifies
weight loss and improving the nutrition style of high fat diet
that induced insulin resistance (Bostrém, et al. 2012).

There are many scientific researcher highlighted the effect of
physical exercise on Irisin hormone, it was demonstrated that
serum lIrisin concentration was declined by 72% in, whereas
after 3 weeks of freewheel running the value was significantly
elevated (65%) (Yoshifumi, et al., 2014). In human studies,
exercise has been shown to significantly increase Irisin
concentrations (Bostrém et al. 2012; Huh et al. 2012; Kraemer
et al. 2014). it was compared between endurance with high
intensity exercise and low intensity exercise after exercise, the
high intensity exercise showed more PGC-1a concentration in
the blood than low intensity exercise (Egan et al. 2010),
although the effect of exercise-induced on Irisin response was
not determined in that study. Although some studies have
observed a significant increase in the concentration of serum
Irisin after regular dose of physical exercise depending on
variables such as intensity and type of exercise (aerobic,
anaerobic, resistance) which can be affected the response and
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concentration of Irisin hormone in the blood. It was found that
aerobic exercises increases the concentration of Irisin hormone
in the blood (Norheim, et al., 2014) ,and also (Miyomoto, et al.,
2015) concluded that performing aerobic exercises for 8 weeks
for 30 min has positive effect on Irisin Hormone. As for
anaerobic exercises, it effected was positively in the study of
(Huh, et al., 2015) and also in the study of (Yoshifumi, et al.
2014), where the level of Irisin hormone increased
significantly. And also (Kim, et al., 2015) emphasized that
resistance exercises elevated the concentration of Irisin
hormone in the blood, as training according to resistance
exercises for 12 week led to a high level of Irisin hormone in
blood when comparing pre and post tests.

There are limited studies designed for assessing the effect of
different type of physical exercises on Irisin hormone, there for
the main aim of the current study is to compare the effect of
eight weeks of three different types of exercises (aerobic,
anaerobic and resistance) on lIrisin Hormone expression for
healthy male sport practitioners.

Methodology:

Research approach:
The experimental approach was used to conduct the study.

Sample and participants:

66 healthy male sports practitioner represented the sample of
the study, and participated voluntary from college of physical
education and sport science university of Duhok for the
academic year 2018 - 2019, and divided into three
experimental groups, the first group performed aerobic
exercises (AE) 22, the second group performed anaerobic
exercises (ANE) 22, and the third group, performed resistance
exercises (RE) 22.

Experimental Design:

Before starting the experimental period, the three groups asked
for their Signature on consent form for participating in the
current study and conducted the beep test for determining the
vo2max for each participant, and then the blood samples were
taken from the participants and fat measurement were done.

hereafter, the three groups entered the training program for 8
weeks 3 times in a week. the first group performed aerobic
exercises starting with 20 min running in the first week and end
up with 45 min running, the second group performed anaerobic
exercises which consisted of a group of printings for example
(4%30m, 3x40m and 2x50m), and the third group performed
resistance exercises which each session involved 8 exercises
with 3 sets and 10 repetitions for example ( Bench Press, Bench
Press dumbbells, Squats, Lat Pull-down, Triceps Pushdown,
Barbell Curl, Leg curl, concentration curl). After ending the
training programs the three groups conducted the beep test
again for determining the VO2max, and the blood samples
were taken from the participants, also the body fat was
measured.

Blood Analysis:

All blood samples were performed in the same laboratory for
control inter-assay variance. Irisin serum was measured by
using Human Irisin ELISA Kit use of the commercial assay Kit
from Sun Red Biotechnology Company reference
DZE201127412.

Body fat measurement:

(BF508) was used for monitoring the body composition (Body
weight, BMI, Visceral Fat level and Body Fat percentage),
manufactured by Omron model (HBF-508-E) with a serial
number (846692).

Statistical Analysis:

All statistical data analyses were performed using SPSS
version 25. For checking the differences between the pre-test
for all groups for the purposes of homogeneity and equivalence
of the sample one-way ANOVA with Post Hok Tukey was
conducted, and the same for the post-test for checking the
significance between the three groups. Comparisons between
pre-test and post-test within one type of exercise were
performed by the paired sample t-test. P value was set to < 0.05
be statistically significant.

Results: Table (1) shows the mean and standard deviation of
demographic variables in the study, and there as it shown there
is no significant different between groups.

Table (1) the mean + SD of the demographic variables of the study for Pre-tests program

. Aerobic Anaerobic Resistance .
variables sig

Mean + SD Mean + SD Mean = SD

0.15
Age (years) 20.58 +1.3 21.25+2.1 | 21.66+2.25

. 0.20
Height (cm) | 175.75+7.25 | 176.54 +5.9 | 176.41+6.5

0.81

Weight (kg) 67.52 +6.5

714+9.1 70.31+9.3

BMI (kg/m?) | 22.15+2.42 | 23.09+2.33 | 22.89+2.44 | 0.368

Smokers 6

Table (2) presents the results before the interventions, and shows that there was no significant difference between the three groups

for all variables

Table (2) the mean £ SD of the of the study for Pre-tests program

. Aerobic
variables

Anaerobic Resistance sig

Mean = SD

Mean = SD Mean = SD
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BMI (kg/m2) 2215+2.42 | 23.09+£2.33 | 22.89+2.44 | 0.37
Body fat (%) 17.07 £5.69 | 19.84+5.7 19.12+75 | 0.31
Visceral fat (level) 59+248 6.7 £2.49 579 +3.37 | 044
VO2max (mL/kg/min) | 39.64+54 | 389875 | 3877+74 | 0.89
Irisin (ng/ml) 1.61+0.26 2.09+£0.65 | 2.53+1.33 | 0.140

BMI: Body mass index; BF: Body Fat; VF: Visceral Fat
Table (3) shows the mean and standard deviation and p value of lipid profile before the interventions, and shows that there was no

significant difference between the three groups.

Table (3) the lipid profile variables of the study for Pre-tests program

. Aerobic Anaerobic Resistance .
variables sig
Mean = SD Mean = SD Mean = SD
HDL (mmol/L) 40.16 £9.3 42.45 +9.76 40.83+7.34 | 0.66
TG
72.67 £25.01 | 88.08 +£36.61 87.79+50 0.24
(mmol/L)
Chol (mmol/L) | 141.16 +£33.41 | 148 +24.55 | 151.29 +30.75 | 0.49
LDL (mmol/L) 86.46 £25.64 | 87.31+£24.22 | 91.97+29.20 | 0.74
VLDL (mmol/L) 14.82 +4.18 16.58 +7.84 18.31+£9.9 0.29

HDL: High-Density Lipoprotein; LDL: Low-Density Lipoprotein; TG: Triglyceride; Chol: Cholesterol; VLDL; very low-
density lipoprotein

Table (4) presents the results after the interventions, where there significant difference between the three groups as it shown in the
table (4) in BMI (p = 0.01), VF (p = 0.03), Irisin (p = 0.01), whereas there is no significant difference in BF (p = 0.23) and VO2max

(p = 0.49).

Table (4) the mean + SD of the study for Post-tests program

. Aerobic Anaerobic | Resistance .
variables sig
Mean £ SD | Mean £ SD | Mean + SD

BMI (kg/m2) 2137+19 | 2270+21 | 2382+1.6 | 0.01
Body fat (%) 13.20+3.1 | 1531+45 | 1439+4.2 | 0.23
Visceral fat (level) 4+15 52%2 35+15 | 0.03
VO2max (mL/kg/min) | 4273 +3.8 | 4254 5.2 | 441654 | 0.49
Irisin (ng/ml) 3.67+193 | 294+£191 | 583+299 | 0.01

Table (5) shows the results after the interventions for lipid profile variables, where there are significant difference between the
three groups in TG (p = 0.03), VLDL (p = 0.01), while there is no significant difference in HDL (p = 0.18) and LDL (p = 0.18) and

Chol. (p = 0.50)
Table (5) lipid profile variables of the study for Post-tests program
. Aerobic Anaerobic Resistance .
variables sig
Mean = SD Mean = SD Mean = SD
HDL (mmol/L) | 5454 +22.8 | 47.37+155 | 58.16+21.3 | 0.18
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(mr-T|1-c(JSI/L) 66.75+18.1 | 88.70+38.8 | 101.08 +61.1 | 0.03
Chol (mmol/L) | 145.29 +28.6 | 140.37 £20.4 | 149.29 +28.8 | 0.50
LDL (mmol/L) 83.13+241 | 7746+16.1 | 70.16+28.4 | 0.18

VLDL (mmol/L) | 13.26 +3.8 18.12+7.77 | 21.14+131 | 0.01

Table (6) shows the results of Paired t-test between pre and post tests for each group, where for AE there was significant difference
between pre and post-test for BMI (p = 0.01), BF (p = 0.01), VF (p = 0.01), Vo2max (p = 0.01), HDL (p = 0.01), Irisin (p = 0.01).
For ANE group there was significant difference between pre and post-test for BMI (p = 0.02), BF (p = 0.01), VF (p = 0.01),
Vo2max (p = 0.02), Irisin (p = 0.03). For RE there was significant difference between pre and post-test for BMI (p = 0.01), BF (p
=0.01), VF (p =0.01), HDL (p = 0.02), LDL (p = 0.001), Irisin (p = 0.01).

Table (6) Paired t-test between pre and post tests for each group

Aerobic Anaerobic Resistance

variables T-test
pre post p. pre post vaF:iJe pre post vaF;.ue

valu
wtora | 257 | 2 | on | 25| A | ow | 2 | 2 | o
oo | B2 | P [on | | B | oo | 55 | S | om
VF(level) | 57325 | 39615 | oon | ®13F | S1E oo | 502 3701 oo
o o e e | e o | A | 8 | o
o Lo | o | | o | 4 | e | o
o | 0 | B o | | S | ow | W | 0 | e
co o | M7 | 52 | o | 87 | 9 | o | 2 | 92 [ o
co oty | 1 | G [ oo | Tt | e | o | %k | 9 | om
e o | | R o | e | B | e
irisin (ngimi) | 30 SOTE L oon | AE | ZHE | o | ARF | ss3x21 | 001

Fig (1) showed the concentration level of Irisin Hormone was significantly increased in comparison between AE and RE (p <
0.01), also there was Significant different in comparison between AE and RE (p < 0.01)

Irisin Hormone

10
E 5 1
E I :
c
0
Aerobic Anaerobic Resistance

Figure (1) The changes in Irisin and intragroup comparison for post-test in the study groups.
* Significant different in comparison between AE and RE (p < 0.01)
# Significant different in comparison between ANE and RE (p < 0.01)
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Discussion

The present findings showed a positive effect of three kinds of
exercises on BMI, VF, BF, VO2max, and Irisin hormone, when
comparing the data within the group between pre and post
testes. Effect of type of exercise on the Irisin level was shown
in Fig (1) where there was a significant improvement for the
resistance exercise group compared with the aerobic and
anaerobic exercise group.

There are some previous studies reporting changes in Irisin
concentrations in blood after exercise. The study was designed
by Bostrom et al., (2012) in which 3 weeks of swim training
resulted in the increment of 65 % of Irisin level in blood
circulation in mice and for 8 human subjects for 10 weeks of
endurance exercise increased double in resting Irisin
concentrations, and these results correspond with the current
study, where anaerobic exercise includes 3 set of 30, 40, and
50 meter sprints and showed increased level of Irisin hormone.
Another investigation by Huh et al., (2012) Stated that the acute
increases by 18 % in circulating Irisin concentrations after
anaerobic exercise for 30 min after completing 2 sets of 2x80
meters sprints with 10 sec or 1 min rest between each sprint and
20 min between sets, there results also agreed with the results
of present study.

In addition, current results show positive effect on reduction of
body fat, visceral fat and BMI which corresponded with the
study of (Murawska-Cialowicz, et al., 2015), it can be justified
the improvement of Irisin level because of the reduction of
body fat and BMI, where during the physical exercises the
Irisin Hormone changed the white adipose tissue to brown
adipose tissue which result of to increase the energy
expenditure and decrease body fat and BMI. As several
researchers examined the relationship between Irisin
concentration, adiposity, and obesity in humans, for example,
some studies stated a positive correlation between Irisin levels,
adiposity and BMI (Liu, et al., 2017; Crujeiras, et al., 2014;
Stengel, et al., 2013), whereas a study found a negative
correlation between Irisin levels, the amount of fat tissue and
BMI (Grygiel-Gorniak & Puszczewicz, 2017). The positive
association between Irisin level and BMI might attributed to
given the increase in muscle mass, and also other tissues, such
as adipose tissues may be involved (Moreno-Navarrete, et al.,
2013; Huh, et al., 2012).

Conclusion: The results of the current study demonstrates, the
effect of three types of exercise (aerobic, anaerobic and
resistance) on blood Irisin hormone level, body fat, visceral fat
and lipid profile for sport practitioners after participating in
three different interventions for 8 weeks. in general sport
exercise has a great effect on improvement of the exercising
skeletal muscles abilities and body performances which
showed by increasing Irisin level in blood and decrease body
fat and visceral fat. Following the resistance exercise which
was found to be more effective in the increment of the Irisin
hormone level than aerobic and anaerobic exercises, the
physiological explanation of this finding that 8 weeks of
progressive resistance exercise training increase strength and
cause changes in muscle size by stimulating the catabolic effect
(muscle tear during progressively resistance exercise) and the
re-growth or the anabolic effect after that, might induced
muscle fibers hypertrophy. A similar finding by Wayne L
Westcott (2012), who suggested that ten weeks of resistance
training may increase lean weight by 1.4 kg, increase resting
metabolic rate by 7%, and reduce fat weight by 1.8 kg and
increasing the density of glucose transporter type 4, and
improving insulin sensitivity therefore increasing the influx of
glucose and amino acids towards inside of skeletal muscle
cells. The Benefits of resistance training include improved
physical performance, movement control, walking speed,
functional independence, cognitive abilities, and self-esteem.
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