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Abstract 

Objective: It is known that phsical activity is an important factor in prevention and treatments of heart diseases. It 

has been reported that acute exercise is a major source of free radicals formation of oxidative stress. In this study, 

determination of degrees of oxidative stress and some antioxidant enzyme activities in basketball players haves 

been aimed. Method: In this study, 14 male sportsmen who play basketball and 14 sedantery individuals have been 
taken into the study. The degrees of malondialdehyde (MDA) and catalase(CAT) activities and reduced 

glutathione(GSH) have been measured as spectrophotometric. Conclusion: Statistically significant difference 

between degrees of MDA, CAT and GSH of control group and basketball players has been found(p<0.05).  A 

significant decrease in values of MDA and catalase, which is an important antioxidant enzyme activity, has come 

up in basketball players compared to control group, value of GSH in basketball players has been found higher than 

that of control group (p<0.05). Consequently, in sportsmen who take part in basketball team, an increase in GSH 

has been seen whereas a decrease in Catalase and MDA has occured. It can be said that reduced glutathione which 

has the characteristic of antioxidant enzyme is a good protector against oxidative damage in individuals who do 

intensive exercise. Moreover, oxidative stress can affect the etiopathogenesis of many diseases. 

 

Anahtar kelimeler: Basketbol, Katalaz, Malondialdehit, Glutatyon, Oksidatif stres 

 

Basketbol oyuncularında oksidatif stres düzeyi ve bazı antioksidant enzim 

aktivitelerin saptanması 
 

 

Öz 

Amaç: Fiziksel aktivitenin kalp hastalıklarının tedavi ve önlenmesinde önemli bir faktör olduğu bilinmektedir. 

Akut egzersizin, oksidatif strese bağlı serbet radikal oluşumunda büyük bir kaynak olduğu rapor edilmektedir Bu 

çalışmada basketbol oyuncularında, oksidatif stres düzeyi ve bazı antioksidant enzim aktivite düzeylerinin 

saptanması amaçlanmıştır. Metot: Çalışmamızda, Çalışmaya, 14 aktif erkek basketbolcu ve 14 sedanter birey dahil 

edildi. Çalışmaya katılan bireylerin, yağ asitlerinin, serbest radikallerle reaksiyonu sonucu oluşan peroksidasyon 

ürünlerinden, malondialdehit (MDA), katalaz (CAT) aktivitesi ve Redükte glutatyon (GSH) düzeyleri 
spektrofotometrik olarak ölçülmüştür. Sonuçlar: Basketbol grubu ile kontrol grubunun, MDA, CAT ve GSH 

düzeyleri arasında istatistiksel olarak anlamlı fark bulunmuştur (p<0.05). Önemli bir antioksidant enzim aktivitesi 

olan Katalaz ve MDA değerlerinde basketbolcularda kontrol grubuna göre önemli bir azalma meydana gelirken, 

aktif olarak oynayan basketbolcularda GSH değeri kontrole grubundan daha yüksek bulunmuştur (p<0.05). Sonuç 

olarak, basketbol takımında yer alan ve aktif olarak basketbol oynayan sporcularda, Katalaz ve MDA da azalma 

görülürken, GSH da ise artış bulunmuştur. Çok güçlü bir antioksidant enzim olan katalaz enzim aktivitesinin yoğun 

egzersiz yapan bireylerde oksidatif hasara karşı iyi bir koruyucu olduğu söylenebilir. 
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1. Introduction 

 

Oxidative stress is defined as an increase of reactive oxygen species as a result of deterioration between 
oxidant and anti-oxidant balance in body [1,2]. Free oxygen radicals (free radicals) form most of reactive 

oxygen species. Unstable free radicals change structures of other molecules by reacting with them [3]. 

Free radicals are physiologic products of aerobic metabolism and are formed continually. Free radicals 
have important role pathologies of such diseases as atherosclerosis, cancer, inflammation, 

neurodegenerative. The increase in muscle contractions during exercise enhances metabolic activity. 

Consequently, there is an increase in the formation of such free radicals as superoxide, hydrogen 

peroxide and hydroxide radical. Consisted free radicals corrode lipids, proteins and DNA [4]. It has been 
determined that free radicals increase during physical activity and exercise [5]. 

 Being reason for oxidative stress, exercise may create imbalance between antioxidant and 

ROS[6]. The formation of free radical changes according to the type, the severity and the time of 
exercise. Amount of consumed oxygen and rate of mechanic damage consisted on tissues are the factors 

contributing to the formation of free radical. Antioxidant defense system stops to work against free 

radicals consisted during exercise and tries to protect the body from possible damages [7]. 
 Catalase removes hydrogen peroxide by turning it into water and oxygen, which plays and 

important role in abatement of oxidative stress [8,9]. Malondialdehyde (MDA) is often used as indicator 

of oxidative stress in determination of lipid peroxidation. MDA leads to damage cell membrane by 

reacting with vicinal fatty acids [10]. Glutathione protects tissues from oxidative damage during 
exercise. Also, Glutathione protects erythrocytes, leucocytes and eye-lenses from oxidative stress [6, 

10-15]. In this study, determination of oxidative stress degree and some antioxidant enzyme activities in 

basketball players has been aimed.  

 

2. Material and Method 

 

In this study, 14 sedantery students and 14 healthy volunteer students, who plays in basketball team of 
Van Yuzuncu Yil University, were used as subjects. Blood samples were taken from sportsmen and 

sedanteries , and then, their serums were separated in Biochemistry laboratory of Faculty of Science at 

our university. Then, levels of malondialdehyde(MDA), catalase(CAT) enzyme activity and reduced 
glutathione(GSH) were determined spectrophotometricly in Biochemistry laboratory of Department of 

Chemistry, Faculty of Science at Van Yuzuncu Yil University. 

 

Determination of Malondialdehyde (MDA) level 

 

Being one of peroxidation products which are formed as a result of reaction of fatty acids with free 

radicals, malondialdehyde has  been  measured  spectrophotometricly in consequence  of its getting into 
colorful form with thiobarbutiric acid[16]. 

 

Determination of Reduced Glutathione (GSH) 

 

Reduced glutathione(GSH)  has  been  measured  through  formation  of  yellow colour as result of the 

reaction of sulfhydryl  groups, found in erythrocyte, with DTNB 5’,5’-(2-dithiobis nitro benzoic acid).  
800 μl of phosphate buffer was added to 200 μl of serum. Initial absorbance (OD1) was recorded at 412 

nm, then, 100 μl of Ellman's reagent was added to the same example, and second absorbance (OD2) was 

recorded. Measurement of reduced glutathione level in the blood serum has been made at 412 nm on 

spectrophotometer in 24 hours [17]. 
 

Determination of Catalase (CAT) Activity 

 
In this study, in which hydrogen peroxide was used as substrate, catalase activity was determined 

according to Aeibi method. Firstly, two tubes were taken. 30 mM-H2O2 was added to the blind tube in 

the amount of 1.4 ml and then, over it phosphate buffer was added in the amount of 0.1 ml. To the sample 

tube, 30 mM-H2O2 was added in the amount of 1.4 ml. Enzyme was added over it in the amount of 0.1 
ml and it was mixed with vortex. Absorbances were read twice at 240 nm at intervals of 30 seconds. So, 
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the activity was determined [18]. 

 

Statistical Analysis 

 

In this study, descriptive statistics were expressed as Average, Standard Deviation, and Minimum and 

Maximum value. Student t test was used in comparison of the groups. Level of statistically significance 
was taken as 5% in calculations and SPSS statistical package program was used for calculations. 

 

3. Results 

 
In the study, results of comparison of individuals playing basketball with control group have been given 

in table 1 and figure 1, 2 and 3. Accordingly, for each three feature, differences of individuals playing 

basketball from control groups have been found statistically significant (p<0.05). In terms of Catalase 
and MDA, whereas an important decrease has occurred in individuals playing basketball in terms of 

values of Catalase and MDA, value of GSH has increased in individuals who play basketball compared 

to control group. In other words, in basketball players, while Catalase and MDA has decreased, GSH 
has shown an increase. 

 

Table 1. Descriptive statistics according to groups and results of comparisons. 

  N Mean Std. Dev Std. Error Min Max P 

Catalase 

(EU/mL) 

Control 14 ,0071 ,0005 ,0001 ,0053 ,0073 
0,010 

Sport 14 ,0000 ,0000 ,0000 ,0000 ,0000 

General 28 ,0035 ,0036 ,0006 ,0000 ,0073  

MDA (µmol/L) 

Control 14 16,9722 2,5311 ,6764 12,3764 21,0139 
0,015 

Sport 14 13,8098 3,7607 1,0051 10,4547 24,7938 

General 28 15,3910 3,5337 ,6678 10,4547 24,7938  

GSH 

(mmol/gHb) 

Control 14 ,01992 ,0063 ,0016 ,0110 ,0320 
0,010 

Sport 14 ,2680 ,1215 ,0324 ,0127 ,4333 

General 28 ,1440 ,1519 ,0287 ,0110 ,4333  

p<0.05; shows significant difference between groups 
 

 

 
Figure 1. Catalase (CAT) Basketball 

 

 Value of CAT has been found low in basketball players compared to control group(p<0.05). 
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Figure 2. Malondialdehyde(MDA) Basketball 

 The value of MDA has been found low and significant in basketball players compared to control 

group (p<0.05). 

 

 
Figure 3. Reduced Glutathione (GSH) Basketball 

 

 Value of GSH has been found high and significant in basketball players compared to control 
group (p<0.05). 

 

4. Discussion 

 

Reactive oxygen species (ROS) are physiologic products of aerobic metabolism. They contribute to 

regulation of antioxidative processes [20]. Regular physical activity is shown as an important factor in 
treatment and prevention of cardiovascular disease [19]. Malondialdehyde (MDA) is the last product of 

lipid peroxidation and is usually used as oxidative stress reagent in determination of lipid peroxidation. 

MDA leads to various damages on cell membrane by combining with fatty acids [10, 21]. In some 

literature studies, it has been found that MDA level rises in some diseases; on the contrary, it decreases 
in healthy individuals [22-24]. In another study, it has been found that while MDA levels are high in 

patient groups in the study on ovary cancer, they has been found low in healthy individuals [25]. In our 

study, a significant decline in MDA levels has been seen in basketball players compared to control group 
(p<0.05). It is important that MDA level is low in healthy individuals, especially those who do exercise; 

because oxidative stress has decreased in blood serums of those who do exercise. This situation affects 

metabolism positively and may prevent or stop any possible disease that can develop in body. 

 Catalase is an enzyme which detracts H2O2 from inside of an oxygen molecule and a water 
molecule and which is important for antioxidant protecting reactive oxygen radical against this process 

by means of elimination. Antioxidant systems protects all cells against free radical damage in livings 

[26, 27]. Catalase enzyme has been found solvable in erythrocyte[28]. Catalase is an enzyme that can 
be used for removing hydrogen peroxide, used as oxidizing or bleaching or for the purpose of 

sterilization, and that can be widely and analytical purposefully used as compound of hydrogen peroxide 

or glucose biosensors [29]. In another study, catalase enzyme activity has been found significantly low 
in temporomandibular disorders compared to healthy control individuals [23]. The degree of PON-1, 

which is an important antioxidant enzyme in Alzheimer patients, has been found low in patients whereas 
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it has been high in healthy control individuals [30]. In another study, catalase enzyme activity has been 

found low in patient groups, on the contrary, it has been found high in healthy individuals in the study 

on ovary cancer [25]. In literature studies, Bulduk [21] have found CAT level low in both sportsmen 
and control group in the studies that they did. In those studies, a significant decline has been seen in 

catalase enzyme activity in individuals who play basketball compared to control group (p<0.05). 

Available findings can be said to be in concordance with literature data. 
 In the studies, it has been determined that reduced glutathione is a good protective in those who 

do intensive exercise against oxidative damage. Moreover, reduced glutathione protects erythrocytes, 

leucocytes and eye-lenses against oxidative stress [6, 10-15]. In some other studies, it has been found 

that reduced glutathione level decreases in some diseases and increases in healthy individuals [22-24]. 
In another study, it has been found that while reduced glutathione level is low in patient groups in the 

study on ovary cancer, it has been found high in healthy individuals [11]. As Bulduk [21] expressed, 

there are different results contradicting with each other according to their features in the studies on 
effects of antioxidant enzymes based on exercise. In this study, GSH level has risen in the individuals 

who play basketball compared to control (p<0.05). 
 

5. Conclusion 

 

Consequently, glutathione which has antioxidant enzyme feature can be said to be a good protective in 

individuals who do intensive exercise against oxidative damage. Oxidative stress can affect the 
etiopathogenesis of many diseases. Also, adequate exercise may reduce the degree of oxidative stress. 

Therefore, researches on oxidative stress should be carried out. 
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