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Abstract
Introduction and Aim: While severe acute exercise increases the production of free radicals in skeletal muscles,
regular and continuous exercise strengthens the antioxidant defence mechanism. Consequently, it was aimed to compare
the oxidative stress levels of the male football players who regularly train in our study with the healthy control group
who do not exercise regularly and to evaluate the effect of doing regular football training on the oxidant-antioxidant
system.
Material and Method: A total of 59 people consisting of 29 football players of 11 Nisan Football Club in Turkey
Football Federation Regional Amateur League (BAL) who train regularly and 30 healthy and volunteer control group
who are students at Harran University, Faculty of Medicine and whose ages and body mass index are similar to the each
other participated in the study. Total Oxidant Level (TOS), Total Antioxidant Level (TAS), Advanced Protein Oxidation
Products (AOPP) and Oxidative Stress Indexes (OSI) of the participants were studied. Mann-Whitney U test and
Student-t Test were used for data analysis and p <0.05 was considered significant.
Findings: At the end of the study, no statistically significant difference was observed in the TOS, TAS, AOPP and OSI
levels between the football players who train regularly and the sedentary group (p> 0,01). However, TOS, OSI and
AOPP values were found to be lower in favour of football players while TAS values are high in favour of football
players.
Consequently; although the acute exercise in the literature increases oxidative stress, it is obvious that a healthy life
and physical activity is necessary to avoid from chronic diseases. As a result of our study, it is observed that when
exercises are performed in long-term, regularly and at appropriate intensities they strengthen the antioxidant defence
system that suppresses oxidative stress.
Keywords: football, antioxidant, oxidative stress
1. Introduction
Oxidative stress is the slipping of the balance in oxidative metabolism to the oxidative direction as a result of increase
of oxidant level in the body and / or the decrease in the antioxidant level. In particular, free radicals that affect DNA
cause irreversible damage to the organism (Dadheech et al. 2008). It is stated that free radicals may be responsible for
mutation, cellular damage, aging and cancer (Harman, 1981, Aikawa et al., 1997).
Antioxidants are defined as substances that prevent the progression of autoxidation / peroxidation by reacting rapidly
with radicals. The speed of formation of free radicals in the organism and their speed of elimination are in equilibrium
and this situation is called oxidative equilibrium. As long as this balance is achieved, the organism is not affected by
free radicals. A decrease in the level of increase or elimination of the radicals at the level of formation causes this
balance to deteriorate. This condition, also called as ‘oxidative stress', shows the imbalance between the formation of
free radicals and antioxidant mechanism and causes tissue damage (Serafini and Del Rio, 2004).
AOPP, called as Advanced Oxidation Protein Products in 1996, increases in value as a marker showing the effect of
oxidative stress on proteins (Witko-Sarsat et al., 1996).
Proteins are susceptible to free radical damage. The effects of free radicals also include oxidative modification of
proteins. Therefore, plasma AOPP level is a useful marker for protein oxidative damage (Matteucci et al., 2001).
Energy is necessary for physical activity. As exercise intensity increases, the amount of energy needed also increases
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(Kalyon, 1997). Due to the increase in muscle activity, energy production and consumption, blood flow to the muscle
working and need for oxygen increase significantly (Akgün 1994; Taşkıran, 1997).
The use of oxygen in skeletal muscles may increase by 100-200 times in a severe exercise (Ohno et al., 1993; Sjogaard,
1990). Correspondingly, it is thought that lipid peroxidation occurs if the increase in the level of free oxygen radicals
during exercise surpasses the antioxidant level. The damage occurred in the body affects the regeneration time in
athletes. However, it is reported that regular chronic exercises reduce oxidative stress, increase antioxidant defence, and
increase the level of antioxidants (Radak et al., 1999; Leeuwenburgh and Heinecke, 2001; Jamurtas, 2003; Cazzola et
al., 2003; Banfi et al., 2005, Düzova et al., 2006; Fıçıcılar et al., 2006; Güllü, 2007; Kıyıcı and Kishalı, 2010; Kürkçü et
al., 2012).
In this study, it is aimed to investigate the oxidant and antioxidant levels in the body caused by chronic exercise in male
football players.
2. Material and Method
2.1 Participants
A total of 59 people consisting of 29 football players of 11 Nisan Football Club in Turkey Football Federation Regional
Amateur League (BAL) who train regularly for two hours a day, five days a week for five years at least and 30
volunteers who are students at Harran University, Faculty of Medicine who are not interested in any kind of sports
regularly participated in the study.
Age, height and body weights of the participants are given in Table 1.
Table 1. Age, height and body weights of the participants
Parameters

Football Player (n= 29)

Control (n= 30)

X±Ss

X±Ss

Age (years)

21,6667±2,74

21,2333±1,19

Height (cm)

1,7713±0,06

1,7673±,005

Weight (kg)

70,0413±7,66

72,6133±11,38

2.2 Collecting Blood Samples
The fasting venous resting blood samples of the participant were taken (after at least 6 hours fasting). The blood
samples taken were put in centrifugal machine at 1500 rpm for 15 minutes and the serum samples obtained were kept at
-80 °C until the consumables and kits required for the study were procured.
2.3 Biochemical Analysis
Total Oxidant Level (TOS), Total Antioxidant Level (TAS), Oxidative stress index OSI and Advanced Protein Oxidation
Level (AOPP) concentrations in the serums obtained were analysed by ELIZA method in Thermo Scientific Varioskan
Lux device in Harran University Faculty of Medicine Physiology Laboratory.
Total Oxidant Level (TOS): total antioxidant concentration of the samples (TAS)was analyzed by implementing the
procedure in Rel Assay branded commercial kits (Rel Assay Kit Diagnostics, Turkey) developed by (Erel, 2005).
Total Antioxidant Status (TAS): total antioxidant concentration of the samples (TAS) was analyzed by implementing the
procedure in Rel Assay branded commercial kits (Rel Assay Kit Diagnostics, Turkey) developed by EREL.
Advanced Protein Oxidation Level (AOPP): Advanced Protein Oxidation Level (AOPP) was analyzed by implementing
the procedure in Rel Assay branded commercial kits (Rel Assay Kit Diagnostics, Turkey) developed by EREL.
Oxidative Stress Index (OSI): After the TAS and TOS intensities were converted to the same units, OSI stated as the the
percentage of the proportion of TOS levels to TAS levels (Erel 2005), was calculated. In calculation, OSI = (TOS, μmol
H2O2 equiv./lt) ÷ (TAS, mmol Trolox equiv./lt X 10 formula) was used. The calculation result was expressed in AU
(Arbitrary Unit). All the blood analyses were studied in Harran University Faculty of Medicine Physiology Laboratory.
2.4 Statistical Analysis
Comparisons between the experimental and control groups were performed by using the Mann-Whitney U test in
independent groups in SPSS 23, as the number of cases was less than thirty and the data were not normally distributed.
P <0.05 was considered significant.
This study was approved by the Ethics Committee of the Health Sciences, the Rectorate of Harran University on
16.11.2018 with the decision No. 2011.5.1 / 2 in terms of ethical rules.
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3. Findings
Table 2. Relationship between TOS, AOPP, OSI and TAS values of Football Players and sedentary group
Parameters

Footballers (n= 29)

Control (n= 30)

X±Ss

X±Ss

TAS (mmol Trolox Equiv/L)

1,29 ±0,41

1,28 ±0,36

0,873

TOS(µmol H2O2 Equiv/L)

5,86 ±4,4

6,07±4,5

0,072

27,13 ±17,66

27,73±16,43

0,893

4,49±2,4

5,19±3,01

0,448

AOPP (µmol/L)
OSİ (AU)

p

(p<0.05)
Table 2 shows that although there was no statistically significant relationship between the TAS values of groups who
perform regular football training and the sedentary group (p <0.05), the values were higher numerically in favour of
football players. There was no statistically significant relationship between TOS, AOPP and OSI values of football
players and sedentary group (p <0.05), but TOS, AOPP and OSI values were lower in favour of football players.
4. Discussion and Conclusion
This study was carried out to determine the effects of regular and long-term training on (TOS), which is an indicator of
oxidative stress in football players, (TAS),which is an indicator of antioxidant, oxidative stress index (OSI), which is a
proportion of TOS and TAS values and advanced protein oxidation, which is an indicator of oxidant-mediated protein
damage on AOPP.
In the literature, the number of studies examining TOS changes during chronic exercises is relatively low.
Scientific studies state that acute intense exercise increases oxidative stress. Total oxidant level (TOS) is one of the
criteria that shows that oxidative stress level increases in the body (Thirumalai et al., 2011; Wiecek et al. 2015).
The results of the research conducted on humans and experimental animals showed that the TOS values that are one of
the indicators of oxidative stress were significantly higher with exercise (Radak et al., 1995; Ramel et al., 2004; Özçelik
and Karataş, 2008; Thirumalai et al., 2011; Kürkçü, Çakmak and Zeyrek, 2012). Contrary to these studies, in some
studies, it is stated that acute exercises do not have an effect on oxidative stress or decrease oxidative stress (Cooper et
al., 2002; Düzova et al., 2006; Aksu et al., 2009; Kıyıcı and Kishalı, 2010; Sarıtaş et al. , 2011).
In the studies of Ağırbaş et al. (2015), when the TOS values of the sedentary and the exercise group were compared, it
can be seen that there were statistically significant differences between the groups in favour of the exercise group. In the
studies of Vollaard et al. (2005), they reported based upon the results from the studies conducted and the results
obtained from sedentary participants and trained participants that the chronic exercise does not change the level of TOS
and it is seen that this result supports our study. In our study, there was no statistically significant difference in the TOS
values of football players and sedentary group and the values of football players were found to be lower.
In the studies conducted, it is seen that oxidative stress increases together with acute exercise. In addition to this, there
are also some studies in which the level of antioxidants increase with chronic exercise. We can see the destructive effect
and constructive effect left in organism by exercise thanks to the oxidative stress index OSI that is the ratio of TOS and
TAS values. In the studies conducted by Kürkçüet al. (2012), it is seen that there were statistically significant values in
favour of taekwondo athletes when we look at the OSI values of taekwondo athletes and control group.
In this study, when we look at OSI values of football players and sedentary group, we can see that the values are lower
in favour of football players although there was no statistically significant relationship between groups.
There are also some studies reporting that antioxidant protection system decreases immediately temporarily following
acute exercise. Because antioxidants are used to neutralize free radicals produced during exercise (Teixeira et al. 2013).
However, studies showing that the level of TAS has increased are also available in the literature (Zalavras et al. 2015).
It was reported that regular chronic endurance and resistance exercises reduce oxidative stress, strengthen antioxidant
defence, and increase antioxidant level (Leaf et al., 1997; Turgut et al., 1999; Radak et al., 1999; Schröder et al. 2000;
Leeuwenburgh and Heinecke. Et al., 2003; Banif et al., 2005, Düzova et al., 2006; Ficcilar et al., 2006; Güllü, 2007;
Kiyici and Kishali, 2010; 2012).
There are also some studies showing that acute or short-term exercises cause decreases in the levels of antioxidants
(Thirumalai et al., 2011, Sarıtaş et al., 2011).
Inal et al. (2001) found that long and short distance swimming exercises increases antioxidant enzyme activities.
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In the study of Ağırbaş et al. (2015), it was seen in their study conducted on 18 male rats that when TAS values of
sedentary and exercise groups were compared, there were not statistically significant difference between the groups, but
the values of the exercise group was found to be quite high.
In our study, although there was no statistically significant relationship between the TAS values of football players and
sedentary group, it was found higher in favour of the football players.
When the literature was investigated, it was seen that chronic exercises improved the antioxidant defence system in
direct proportion to exercise duration and these results supported our research.
Advanced oxidation protein products (AOPP) are an indicator of oxidant-mediated protein damage. There are also few
studies investigating the relationship between exercise and AOPP in humans.
Şinoforoğlu et al. (2006) determined in football players who train regularly that the AOOP value of exercise causing
acute fatigue was 291,28±75,33 µmol/L before the exercise and 328,74±151,98 µmol/L after the exercise. However,
when the change in AOPP values were examined statistically, they could not find a statistically significant difference
between the values (p> 0.05).
In the study, AOPP values between footballers and sedentary group were not statistically different, but the AOPP values
of the football players were found to be lower numerically.
Consequently; although the acute exercise in the literature increases oxidative stress, it is obvious that physical activity
is necessary for a healthy life and to avoid from chronic diseases. As a result of our study, it is seen that the exercises
strengthen the antioxidant defence system which suppresses oxidative stress in case of long term, regular and
appropriate intensities.
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