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Abstract  This study aims to investigate the effect of 
acute handball training on the irisin, leptin, insulin and 
blood lipids. 19 male handball players, who are between 
15-17, regularly train and play for Turkish Super Young 
League, have been volunteer for this research. All of the 
members of this research group are healthy and play 
handball for at least 3 years. Blood samples have been 
drawn from players before and after training (30 min. 
warming, 10 min. stretching and 80 min. handball 
training). Arithmetic average, standard deviation and 
frequency distribution techniques have been used for 
analyzing data as descriptive statistics. A significant 
change have been detected at total cholesterol, triglyceride, 
HDL, LDL, AST, ALT, irisin and leptin parameters but 
not at VLDL when the pre-test and post-test compared. It 
has been concluded that the blood lipid levels generally 
change by the training and acute exercise. However, the 
glucose level increases and insulin level decreases after 
exercise. According to results, an increase has been 
observed at irisin level but a decrease has been observed 
at leptin level during the exercise. Additionally, irisin and 
leptin interaction may occur in different ages and 
metabolisms. It has been suggested that irisin and leptin 
interactions should be investigated deeper for more 
comprehensive data. 
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1. Introduction
It is clear that exercise increases the physical relevance, 

affects the general health positively and plays an important 
role to prevent the body from illnesses. Body composition 
and biochemical parameters change due to the type, 
intensity and period of exercise [1-2]. 

Irisin is a thermogenic protein, which provides energy 

consuming by transforming the white lipid tissue to the 
brown [3]. Bostom and Ark have found a protein in 2012, 
which could prevent the body from metabolic illnesses and 
produced by skeleton muscle after exercise. Irisin forms 
after the hydrolyze of Fibronektin type III Alan 5 (FNDC5) 
protein by an unknown protease in skeleton muscles [3]. 

Leptin was found by Zhang and his friends, it is a 
cytokine like protein structured hormone which consists of 
167 amino acids [4]. While insulin, glucocorticoids and 
prolactin stimulates the synthesis of leptin, thyroid 
hormones, growth hormone, somatostatin, free fatty acids, 
low temperature exposure and catecholamines inhibits 
leptin synthesis [5-6]. Strong effect of regular exercises on 
fatty acids and glucose, by dissolving fats from tissues, and 
the effect of leptin on increasing food intake and energy 
metabolism has brought up to agenda the investigation of 
relationship between leptin and exercises [7]. However, 
there are some reports, none of them have focused on 
handball payers and the literature needs to be enriched. 

It is well known that the low-density lipoproteins (LDL) 
cholesterol, high density lipoprotein (HDL) cholesterol and 
triglycerides are the most common parameters to detect the 
change at the level of blood lipids. High LDL cholesterol 
indicates extreme level of lipids, which increases the risk of 
cardiovascular complications. HDL cholesterol transports 
lipids to liver for recycle and disposal. Thus, high level of 
HDL cholesterol shows a healthy cardiovascular system 
[8]. This study aims to evaluate the effect of acute exercise 
on irisin, leptin, insulin and blood lipids of adolescence 
handball players to investigate the effect of physical 
activity. 

2. Method

2.1. Participants 

19 adolescence (15-17) male handball players who are 
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playing in Turkish Men Super Young League have been 
volunteer for this study. All participants are healthy and 
playing handball for at least 3 years. All participants and 
their parents have signed the informing form, which has 
been prepared according to Helsinki Declaration. The 
Adiyaman University Ethical Committee has been 
approved this study with 2017/7-1 approval number. 

2.2. Applied Measurements and Tests 

2.2.1. Physical Measurements 
The ages of all participants have been saved after the id 

check. Body Mass Index (BMI) is the proportion of weight 
to the square of length (kg/m2). Body weight and BMI have 
been measured by Tanita BC-418 MA (Body Composition 
Analyzator) device [9]. Length of participants has been 
measured by mobile stadiometer. 

Body Mass Index (BMI) = Weight/(length)2 

2.2.2. Applied Training 
30 min. warming and 10 min. stretching have been 

applied at the beginning of the training. 50 min. general 
condition, technical and tactical training have been applied 
before 30 min. high tempo training match. A low intensity 
stretching has been applied at the end. 

2.3. Detection of Blood Parameters 

10 cc blood samples have been drawn by injection from 
front arm vein of all participants before and after the 
training. Serum has been separated on centrifuge at 4000 
rpm for 5 min and analyzed the laboratory of Adiyaman 
Government Hospital.  

2.4. Analysis of Data 
SPSS 15 suit of program was used to analyze the data. 

Arithmetic average, standard deviation, frequency 
distribution and paired sample t test techniques have been 
used for analyzing data as descriptive statistics. 

 

3. Findings 
Frequencies, which belong to variables, maximum and 

minimum limits were reported on table 1. According to 
table the participants’ average age is 16.052, average 
weight is 66.421, length is 164.000 and average BMI is 
23.089 (Table 1). 

Table 1.  Descriptive statistics (Body Mass Index, weight, Length, age) 
of participants 

 N Minimum Maximum Average ± SD 

Age (year) 19 15.00 17.00 16.052 ± 0.848 

Weight (kg) 19 56.00 80.00 66.421 ± 5.862 

Length (cm) 19 156.00 172.00 164.000 ± 4.690 

BMI (kg/m2) 19 20.10 24.80 23.089 ± 1.090 

Glucose, insulin, total cholesterol, triglyceride, HDL, 
LDL, VLDL, AST, ALT, irisin and leptin levels of 
handball players have been detected before and after the 
acute exercise (Table 2). The difference between the 
pretest (60.631) and post-test (78.105) of glucose has been 
detected statistically significant (table 2, p<0.05). A 
statistically significant difference has been calculated also 
for insulin (pre-test=13.744 and post-test=12.026). In case 
of pre-test (160.736) and post-test (141.526) of total 
cholesterol and pre-test (95.243) and post-test (82.384) of 
LDL, there are statistically significant decreases have been 
observed (table 2, p<0.05). Significant increases have been 
observed between the pre-test (97.842) and post-test 
(126.263) of triglyceride and pre-test (43.389) and post-test 
(49.046) of HDL (table 2, p<0.05). There are increases 
between the pre-tests and post-tests of AST 
(pre-test=19.203, post-test=22.958), ALT (pre-test=19.263, 
post-test=26.021) and VLDL (pre-test=81.552, 
post-test=92.210) but the increases are statistically 
significant for only AST and ALT but not for VLDL. It has 
been observed from the table 2 that there is a significant 
increase between the pre-test (698.334) and post-test 
(1344.495) of irisin; and there is a significant decrease 
between the pre-test (2.277) and post-test (1.559) of leptin 
(table 2, p<0.05). 
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Table 2.  Participants’ Glucose, Insulin, Total Cholesterol, Triglyceride, HDL, LDL, VLDL, AST, ALT, Irisin, Leptin test results 

Parameter Test Average  SD t p 

Glucose 
Pre-test 60.631 ± 12.280 

-7.157 0.000* 
Post-test 78.105 ± 11.850 

Insulin 
Pre-test 13.744 ± 0.623 

9.053 0.000* 
Post-test 12.026 ± 0.734 

Total Cholesterol 
Pre-test 160.736 ± 22.863 

3.677 0.002* 
Post-test 141.526 ± 25.069 

Triglyceride 
Pre-test 97.842 ± 29.341 

-3.181 0.005* 
Post-test 126.263 ± 36.877 

HDL 
Pre-test 43.389 ± 6.791 

-4.519 0.000* 
Post-test 49.046 ± 8.195 

LDL 
Pre-test 95.243 ± 16.133 

5.693 0.000* 
Post-test 82.384 ± 13.985 

VLDL 
Pre-test 81.552 ± 78.342 

-0.5161 0.612 
Post-test 92.210 ± 81.314 

AST 
Pre-test 19.203 ± 4.225 

-6.097 0.000* 
Post-test 22.958 ± 4.551 

ALT 
Pre-test 19.263 ± 6.104 

-5.183 0.000* 
Post-test 26.021 ± 6.776 

Irisin 
Pre-test 698.334 ± 237.700 

-6.650 0.000* 
Post-test 1344.495 ± 385.043 

Leptin 
Pre-test 2.277 ± 1.165 

6.573 0.000* 
Post-test 1.559 ± 1.096 

   *p<0.05 level statistically significant 

4. Discussion 
The effect of acute handball training on plasma irisin, 

leptin and other parameters during acute physical activity 
has been studied in this study. Pre-test/post-test model has 
been applied in this study. 

There are statistically significant differences between 
the pre-tests and post-tests of both glucose and insulin 
(p<0.05). According to the results, acute exercise decreases 
the insulin level and increases the glucose level. While the 
glucose oxidation increases rapidly, the muscle glycogen 
stores consumes during the high intensity exercises. 
Glucose intake from circulation system also increases. If 
there is enough glycogen in liver stores, an equilibrium 
establishes between the glucose production in liver and 
peripheral usage and the glucose level stabilized in normal 
range [10]. 

Çınar et al. have been reported that, after regular 
trainings the glucose level of taekwondo sporters has 
increased (90.70 micIU/ml while they are in rest) [11]. 
Cicioglu et al. have reported a study, which focuses on the 
effect of exercise on the blood parameters which are related 
with blood gases and glucose consumption. Participants 
have been undergone to bicycle ergometry test at 
maximum workload (60 rpm) with maximum oxygen 

consumption and it has been concluded that increase at 
glucose level and decrease at insulin level were statistically 
significant [12]. Aydın et al. have reported that while the 
insulin hormone level of participants was 7.72 micIU/ml 
before the aerobic exercise, it has been decreased to 4.42 
micIU/mlafter the exercise [13]. All these reports are in 
harmony with our study. 

According to obtained results, it has been concluded that, 
there are statistically significant results for cholesterol, 
triglyceride, HDL, LDL, AST, ALT parameters but there is 
not any statistically significant result for VLDL even the 
value increases. The effect of acute exercise may be a 
reason for this result. In a recent study, the cholesterol level 
of a group of rugby player has been detected as 177.1 ± 
25.3 mg/dl before the camp period and 155.2 ± 16.7 mg/dl 
after the camp period [13]. In another study, which is about 
sedentarian males, it has been reported that maximum heart 
rate was 60 % and total cholesterol level has not changed 
[14]. Kraus et al. have reported that after 24 weeks exercise 
triglyceride levels increased 28.4 mg/dl [15]. However 
Donovan et al. have claimed that triglyceride level 
increased 0.12 mmol/L [16]. It has been observed in 
another study that there is an increase at the triglyceride 
levels, which have been detected before and after the 
exercise [14]. There are many studies, which reports 
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significant increases at HDL level after exercise [16-19]. 
According to a study, exercise decreased the LDL levels of 
females about 0.2mmol/L [20]. Kraus et al. have reported 
that the LDL levels of participants have decreased 1.9 
mg/dl [15]. Cengiz et al. have concluded that the LDL 
levels of participants have decreased significantly [21]. 
Rosmarin et al. reported that the levels of ALT and AST 
increase with the intensity and duration of exercise [22]. 
Similarly, Mashiko et al. and Su et al. have reported a 
significant increase at ALT and AST levels [13-23]. Our 
study supports the literature because of similar results with 
recent studies. 

Post-test results of our study have shown a significant 
increase when compared with pre-test results. Bostom et al. 
have reported that FNDC5 mRNA has increased at the 
cranium of rats and human after exercise. Contrary to the 
first study of Bostom et al., no significant increases have 
been observed after chronic exercise [3]. Thus, it has been 
concluded that irisin may be an acute exercise hormone. It 
has been observed that the irisin level has been increased 
shortly after the exercise [24]. Yoshifumi et al. have been 
reported that short-term and high intensity exercises 
increase the density of serum irisin more than the exercises, 
which are low intensity and long-term even the results are 
not statistically significant [25]. Huh et al. have reported 
that while irisin level has not change during chronic 
vibration exercise, it increases after acute exercise on 
sedentarian males [24]. 

A group of non-diabetic males have been applied aerobic 
exercise for 10 weeks and their blood and muscle biopsy 
samples have been taken before and after exercise. It has 
been reported that the level of irisin in the circulation 
duplicated (26). This increase has been explained by 
increase at sympathetic activation [27] and it has also 
concluded that the irisin causes an increase at energy 
consumption [28]. Our study is important because of its 
similarity to these results. 

According to the obtained results, it has been concluded 
that the Leptin levels have decreased significantly, when 
compared with pre-tests. It is very well known that exercise 
changes the energy equilibrium by increasing the energy 
consumption and causes a decrease at fat mass. That is why 
so many studies carried out to investigate the effect of 
exercise on leptin. It has been concluded that exercise 
effect leptin by sympathoadrenal system [29]. 

Short-term (≤60 min) exercises do not have or have a 
little effect on serum leptin levels [30-31]. But long-term 
exercises (>60 min) causes a decrease at serum leptin 
level [32-33-34]. Essig et al. have observed that 
concentration of leptin did not change short after and 24 
hours later than exercise but it decreased 30 % after 48 
hours at 70 % of VO2max [32]. Leal-Cerro et al., who 
have reported that significant changes at energy 
consumption may change leptin levels, have concluded 
that after consumption of 2800 cal, leptin level starts to 
decrease [35]. Decrease of leptin has been explained by 
the rhythm of day or hemoconcentration mechanism 

[36-37]. All above studies support our results.  

5. Result 
It has been concluded that the blood lipid levels 

generally change by the training and acute exercise. 
However, the glucose level increases and insulin level 
decreases after exercise. According to results, an increase 
has been observed at irisin level but a decrease has been 
observed at leptin level during the exercise. These results 
are compatible with literature. Additionally, irisin and 
leptin interaction may occur in different ages and 
metabolisms. It has been suggested that irisin and leptin 
interactions should be investigated deeper for more 
comprehensive data. 
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