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Abstract

The research aims at defining the effect of play off matches on: Oxidative stress
(Malondialdehyde (MDA), Phospho-creatine Kinase (CPK), Lactate) , Some inflammation
indicators as (Inter-Lokine 6 concentration (IL-6), Tumor necrosis factor alpha (TNF-a )
,Defining the relationship between oxidative stress and inflammation indicators., The researcher
has used the experimental method (pre/ post measurements) on one experimental group. The
study variables were studied in the pre and post measurements (immediately after the final
match of play offs). The research sample was ten volleyball players from the first male
volleyball team of Zamalek Club who are registered in Egyptian Volleyball Federation. The
research sample was selected purposely. The main results are: Play off matches lead to
oxidative stress raising as Malondialdehyde (MDA), Phospho-creatine Kinase (CPK), Lactate.,
Play off matches lead to inflammation indicators raising as Inter-Lokine 6 concentration (IL-
6), Tumor necrosis factor alpha (TNF-a ),There is an significantly correlative relationship
between oxidative stress variables as Malondialdehyde (MDA), Phospho-creatine Kinase
(CPK), Lactate and inflammation indicators as Inter-Lokine 6 concentration (IL-6), Tumor
necrosis factor alpha (TNF-a ).,Play offs need special training techniques and recovery
procedures to protect players from muscle injuries.
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Sport is characterized by its modern philosophy in developing physical and physiological
fitness level for athletes. That is by adapting with different training loads which are suitable for
the activity nature and match conditions. Different intensive physical loads, which athletes expose
during training or matches, affect on all vital body systems and increase their efficiency in work.
These loads increase the athletes ability to fulfil the best achievements and protection from injuries.
This needs physical and psychological preparation for the athletes which convoies with different
biological science development and progress.

Increasing training loads, which is not suitable for the athlete's abilities and preparation
level, is the first dangerous factor. This makes researchers and scientists research for the ways and
methods which help in facing these severe intensive physical loads needed for modern training
and competition techniques and protecting athletes from negative sports practices and morbid
injuries. That is through planing training programs and balance between loads and recovery
techniques before, during and after the training or the match. Neglecting physical effects of these
loads on the body leads to negative factors and reaching to stress state so inflammation indicators
and oxidative stress are important and necessary variables, through them it is possible to infer
negative and positive effects on athletes as a result of performing these training loads. That is
because cytokines arrange the body's response for inflammation occurence. Cytokines are Inter-
Leukin(IL), Inter-feron(IFN) and Tumor necrosis factors(TNF). Oxidative stress refers to the
body's ability to arrange antioxidants defenses. (10)(14)(15)(19).

Inter-Leukin 6(1L-6) is one of the biochemical indicators for inflammations which are
occured as a result of some muscle ruptures in the contractile components of the muscle during
aggressive physical performance in addition to decreasing glucose level in the working muscle.
Inter-Leukin 6 concentration levels increase through aggressive physical labour because it has a
role in liver alerting to increase liver's glycogen breaking down. From the cytokines which are
related to inflammation there is Tumor necrosis factor alpha TNF-a. It is the main mean for
inflammatory response which stimulates physiological processes to produce leukocytes and direct
them to inflammation sites to reduce and finish inflammation (11)(17)(18)(19)(2)(3).

Sports performance of different exercises increases free radicals and peroxides which cause
the cell's components damage as proteins, fats and DNA. This leads to oxidative stress which can
be inferred through Malondialdehyde (MDA), Phospho-creatine Kinase (CPK) and Lactate as a
result of the body's disability to balance between free radicals production increasing and getting
rid of theses free radicals.

This may affect on the connection between cells and the signals between them. This also
may affect on the athlete's level during training and matches which causes several sports injuries
(15)(25).

Through the position of the researcher as sports injury and physical rehabilitation specialist
for the first volley ball team in Zamalek club, the researcher noticed the prevailing of muscle

injuries among the players of different teams through the finals of premier league and Egypt cup
which were played for the first time in Egypt by the play off system where three followed matches
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are played to define the winner team which wins two matches of the three ones. This is what
motivates the researcher to do this research as an effort to define biochemical changes indicate the
oxidative stress and some inflammation indicators happened during the play offs due to loads.

The research aims:
The research aims at defining the effects of play offs on:

1- Oxidative stress (Malondialdehyde (MDA), Phospho-creatine Kinase (CPK), Lactate)

2- Some inflammation indicators as (Inter-Lokine 6 concentration (IL-6), Tumor necrosis
factor alpha (TNF-a).

3- Defining the relationship between oxidative stress and inflammation indicators.

The research hypotheses:

1- There are significantly correlative differences between the mean of pre and post
measurements of oxidative stress(Malondialdehyde (MDA), Phospho-creatine Kinase
(CPK), Lactate).

2- 2- There are significantly correlative differences between the mean of pre and post
measurements of inflammation indicators as (Inter-Lokine 6 concentration (IL-6), Tumor
necrosis factor alpha (TNF-a ).

3- 3- There is significantly crrelative difference between oxidative stress factors and
inflammation indicators.

The research terms:
Oxidative stress:

Oxidative stress is a state of unbalance between oxidants and antioxidants. This unbalance
leads sometimes to stop antioxidants function and disorder in their production because there are
big amounts of Reactive Oxygen Species (ROS). The free radicals are more than 100 species which
are generated inside the tissues and the most notable of them are Reactive Oxygen Species (ROS)
which lead to oxidative stress happening. Oxidative stress means changing the balance between
oxidants and antioxidants in favor of the oxidants(9).

Or it is a reflection of unbalance produced by increasing active oxygen atoms activity and
peroxides which damage all the cell components as protein, fats and DNA and reduce the
biological ability of the body to repair the damage and deformation. This is naturally accompanyed
by increasing antioxidants defenses(11)(25).

Malondialdehyde (MDA):

It is an organic compound symboled CH2(CHO)2. It is colorless and highly reactive
compound. It is found in urine and blood and produced as a result of fat oxidation. It is an indicator
of oxidative stress(3).

Muscle Inflammation:
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It is one of Cytokines species. It is divided into pro-anti Inflammation Cytokines. Their
concentration levels increase as a result of increasing fatigues wastes which are produced by severe
intensive physical loads as (IL-1), (IL-6) and (IL-10). (2)(26)

Inter-Leukin 6(1L-6):

It is an indicator of muscle inflammation and it is responsible for activate nitrophil
production in bone marrow. It is produced from mononuclear macrophages, vascular endothelial
cells, lymphocytes and fat and muscle tissues. It is one of pro inflammatory Cytokines. After
immune processes have finished, the body returns to its nature. Cytokines increasing means there
Is muscle damage or inflammatory response(22)(24)(27).

- Tumor Necrosis Factor (TNF-a):

It is one of the Cytokines which refers to inflammation happening. It is the main mediator
where inflammatory response arouses physiological processes to produce Leukocytes to reduce
and remove inflammation(29).

Literature review:

1- "Byston Akram Ahmed and Diar Maghded™ study (2020) (4) titled "The effect of
anaerobic stress on oxidation and some of its antioxidants and its relationship with creatine kinase
in football players”. The study aims at studying the effect of anaerobic stress on oxidation and
some of its antioxidants in blood for football players and defining the relationship between
oxidation and its antioxidants with creatine kinase in blood after the anaerobic stress.

The two researchers used the descriptive method because it is suitable for the research nature.
The research sample was (10) players from football team of Hendren Club. It is one of premier
clubs in Kurdistan Region. These players were tested for jogging test on anaerobic stress rotor bar
in temperature from (22-25) by Brain test for research variables scale. The two researchers found
out that there are no significant differences in glutathione enzyme before and after anaerobic stress.
There are significant differences in Malondialdehyde (MDA) concentration and (Creatine Kinase,
Total antioxidants, SuperOxide Dismutase, Total Organic Carbon) before and after the anaerobic
stress. There is significant relationship between Malondialdehyde (MDA) and Creatine Kinase
after the anaerobic stress.

2- Casuso et al. study (2018)(16), titled "Comparative study between muscle damage and
muscle inflammation among swimming and sprint athletes”. This study aims at making a
comparison between muscle damage, metabolism, muscle inflammation and sodium(Na) and
potassium(K) concentration levels as a response of performing speed training unit between sprint
and swimming athletes. From most important results is that there are significant differences in
(TNF-a) and (IL-10) between the sprint and swimming athletes.

3- Wadley A. et al. study (2016) (31) titled "The effect of high and low intensity exercises
on anti inflammation and antioxidants”. The study aims at making a comparison between the
happening changes in direct responses in oxidative stress and inflammation in relax state, in low
intensive exercises and Low-volume high-intensity exercises. The most important results are: in
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the end of all exercise units, there is increasing in Inter-leukin 6, Inter-leukin 10 and Total
antioxidants after 30 minutes of the post measurement.

4- Ehab M. Ismail study (2015)(3), titled "Inter-leukin 6 and 10, Tumor necrosis factor
alpha, Glutamic-oxaloacetic transaminase (GOT)enzyme and Glutamate Pyruvate
Transaminase(GPT) enzyme responses for speed exercises and muscle endurance as indicators of
muscle inflammation among football players™. This study aims at defining Inter-leukin 6 and 10,
Tumor necrosis factor alpha, Glutamic-oxaloacetic transaminase (GOT)enzyme and Glutamate
Pyruvate Transaminase(GPT) enzyme responses for speed exercises and muscle endurance as
indicators of muscle inflammation among football players. The important result was that speed
and muscle endurance exercises lead to increasing Inter-leukin 6 and 10, Tumor necrosis factor
alpha, Glutamic-oxaloacetic transaminase (GOT)enzyme and Glutamate Pyruvate
Transaminase(GPT) enzyme responses immediately in post measurement and the concentration
percentage of these responses were reduced during recovery period.

5- Rana Fadel Kassem (2013)(6), titled "Studying the effect of sports exercises on some
antioxidants levels and lipid peroxidation among female students in Faculty of physical
education”. The study aims at defining the effect of sports exercises on antioxidants levels,
enzymatic and non-enzymatic oxidation levels and lipid peroxidation among female students of
Faculty of physical education through measuring the effectiveness of SuperOxide Dismutase
(SOD) and Glutathione Peroxide as enzymatic antioxidants, and the concentration of Glutathione,
uric acid and vitamine E as non-enzymatic antioxidants in addition to measure
Malondialdehyde(MDA) as an indicator of lipid peroxidation. The study was applied on (24) of
female students in fourth grade of Faculty of physical education. Their ages were (18-24) years.
The results were compared with (21) female students of the same ages but they do not practice
sport. The results defined significant increasing in Malondialdehyde(MDA) and significant
decreasing in concentration of uric acid, vitamine E and glutathione among these female students
(experimental group) in comparison with control group. The result was that severe sports exercises
increase oxidative stress and reduce antioxidants levels.

Material and Methods

The research method:

The researcher used the experimental method (pre/post) measurements on one experimental
group. The variables were studied directly in pre and post measurements (after finishing the last
match of play offs).

The research sample:

The research sample was selected purposely form the first male volleyball team in Zamalek
club who are registered in Egyptian volleyball federation. They are (18) at first and reduced to (10)
because (8)players are not suitable for the experiment and are excluded.

The conditions of the research sample selection:
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1- To be from the first volleyball team in Zamalek club in the sports season 2021/2022.

2- Actual participation in Egypt Cup final play off matches. The participation rate should be
75% at least of the time of the three matches.

3- Acceptance of participation and taking blood samples for the research.

Statistical characterization of the research sample
Table (1) Statistical characterization of the research sample in variables under consideration

N=10

Variables under Measuring Arithmatic Median Standard Skewness

consideration unit mean deviation = modulus
Growth rates Age Year 27.6 27.5 2.88 0.10
Height Cm 191.45 190.75 6.17 0.34
Weight Kg 84.3 84.25 4.49 0.03
Oxidative MDA Nmol/L 16.58 16.69 0.41 0.80-
variables CPK Mg/dl 101.03 100,95 1.60 0.15
Lactate Mmol/L 1.63 1.70 0.21 0.10-
Inflammation IL-6 Pg/ml 1.60 1.64 0.23 0.52-
indicators TNF-a Pg/ml 2.22 2.22 0.14 0.00

From table (1), it is clear that skewness modulus for the study variables of some growth rates
under consideration in the research sample are from -3 to +3 which means moderation of the
research sample data.

The tools and devices used in the research:

1- Data registration forms: the researcher designed a form for research sample data registration
and forms for putting the medical analysis results for biochemical variables (attachment 1)

2- Scaling measuring tape (for measuring height in cm.)

3- Calibrated medical scale (for measuring weight in kg.)

4- Desk top computer

5- Spectrophotometer and centrifuge for blood components separation

6- Some plastic tubes for putting blood samples with anti-coagulant substance

7- Ice box for keeping blood samples untill transporting them to the medical analysis lab in El
kassr El einy Faculty of medicine

8- Syringes and disinfectants

9- Analytical reagents are used to define the biochemical changes as (Kits)(TNF-a elisa kit/ IL-
6 elisa kit/ MDA competitive eia elisa kit)

Research executive steps:

Pilot Study:
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The researcher did the pilot study on Saturday 16/4/2022 - Monday 18/4/2022 to define the
medical labs where there are analytical reagents (kits) which are necessary for measuring
biochemical changes under consideration as:

- variables of oxidative stress Malondialdehyde (MDA), Phospho-creatine Kinase (CPK),
Lactate)

- Inflammation indicators as (Inter-Lokine 6 concentration (IL-6), Tumor necrosis factor alpha
(TNF-a).

The researcher went to alot of labs and finally set the samples to biochemistry lab of Elkasr
Eleiny medicine Faculty in Cairo University.

1- The pre measurment:

Blood samples were taken from the team players (18) in pre measurment and every blood
sample has a code on the tube. The blood samples were put in tubes contained anti-coagulant
substance on Wednesday 21/4/2022 before the final match in Egypt cup play offs between EIAhly
and Zamalek two days after the camping of the team during the rest and transported to Elkasr
Eleiny medicine Faculty lab in Cairo University.

2- The stage of play off match:

The final match was played between the research sample members of the first volleyball
team by play offs system where three matches were played on ( Friday 22/4/2022, Saturday
23/4/2022, Sunday 24/4/2022)(attach. 2)

3- Post measurment:

The post measurment was performed immediately after the play offs third match on Sunday
24/4/2022. The blood samples were put in the fridge and transported to the lab of Elkasr Eleiny
medicine Faculty lab in Cairo University on Monday 25/4/2022.

Statistical processes:

The researcher used the suitable statistical processes by using Statistical Package for the
Social Sciences (SPSS). The following statistical processes were used: Arithmetic mean , Median
, Standard deviation , Z- test , Correlation coefficient

Results and Discussion
First: The results presentation:

Achieving the research objectives and testing the hypotheses, the researcher shows the
research results and discusses them as follows: First: Showing and discussing the first hypothesis
results: there are significant differences between the pre and post measurements arithmatic mean
in oxidative stress variables (Malondialdehyde (MDA), Phospho-creatine Kinase (CPK), Lactate)
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Table (2) : The significance of the pre and post measurements differences for the research sample in
oxidative stress variables (Malondialdehyde (MDA), Phospho-creatine Kinase (CPK), Lactate)

N=10
Pre Post The
Measurements .
measurement measurement difference
Measurement

UNits between the Z value

Variables Mean -[+S Mean -+ S two

measurements

MDA Nmol/L 16.58 0.41 46.05 1.17 29.47 225.08-
CPK Mg/DL 101.03 1.60 230.78 6.35 129.75 256.32-
Lactate Mm/L 1.63 0.21 6.48 0.45 4.85 72.69-

Z value= 1.96+/-

Table (2) revels that there are significant differences between the arithmatic mean of pre and post
measurements in oxidative stress variables (Malondialdehyde (MDA), Phospho-creatine Kinase
(CPK), Lactate) because the calculated Z value is bigger than tabular Z value.
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Figure (1) :The differences between pre and post measurements mean in oxidative stress variables
Malondialdehyde (MDA), Phospho-creatine Kinase (CPK), Lactate)
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By considering the mean of pre and post measurements of oxidative stress variables as
Malondialdehyde (MDA) we find the pre measurement is 16.58 nmol/L but the post measurement
is 40.06 nmol/L and the difference is 29.47. The pre measurement in Phospho-creatine Kinase
(CPK) is 101.03 mg/dl, the post measurement is 230.78 mg/dl so the difference between the two
measurements is 129.75 mg/dl. The pre measurement in Lactate is 1.63 mm/l , the post
measurement is 6.48 mm/I so the difference between the two measurements is 4.85 mm/I.

The researcher attributes this big difference between the pre and post measurements in
oxidative stress variables as Malondialdehyde, Phospho-creatine Kinase and Lactate to the nature
of play offs where the matching load is intensive and needed to play three consecutive days.

The sports performance of different exercises increases the production of Free radicals and
Peroxides which cause the damage of cell components as protein, fats and DNA. This damage
leads to oxidative stress and it is inferred by Malondialdehyde, Phospho-creatine Kinase and
Lactate. In this state the body is not able to make the balance between increasing free radicals and
getting rid of them so this unbalance affects on the connection between cells, cellular signals, the
sports level during the matches and causing several sports injuries(15)(25)

Moderate amount of oxidative stress leads to adaptation process but big amount of oxidative
stress damages cells and plays a role from the genetic levels to non-genetic pattern. The effect of
oxidative stress depends on the kind and intensity of the exercise which may protect or damage
this state (20)(28).

These results are in accordance with a study used a graduated exercises with moderate
intensity and other exercises with high intensity to analyze the oxidative stress (58). The study
found that moderate intensity exercises do not increase oxidative stress but high intensity exercises
increase oxidative stress and muscle damage. Well trained trainees are able to deal with oxidative
stress easily during exercises (8). This is in accordance with what Volek et al (2002)(30), the study
of Rasha Esameldeen (2002)(5) and the study of Sahar Mahoud Gohar (2002)(7). All these studies
ensured that Malondialdehyde (MDA) level increased greatly after the severe physical load.

From table (2), it is clear that there are statistically significant differences between the pre
and post measurements in Lactate variable. Pre measurement is 1.63 mm/l and the post
measurement is 6.48 mm/I and the difference between the two measurements is 4.86 mm/I.

Lactate level is greatly increased in the post measurement as a result of severe physical
loads during the following matches. It is known that during high intensive exercises there is high
oxygen consumption in metabolism process and this increases electron deposition inside
mitochondria which increases free radicals and this leads to increase Malondialdehyde (MDA),
carbon dioxide and Lactic Acid inside the skeletal muscles.

This is in accordance with Abu Elelaa Ahmed Abdelfatah (2005)(1). He ensures that the
more increasing oxygen consumption (v O2 max) the more stress exerted and the more leaking
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cracks in the respiratory chain especially in mitochondria which increases lipid radicals and causes
oxidative stress.

From table (2), there are statistically significant differences between the mean of the pre
and post measurements in Phospho-creatine Kinase (CPK). The pre measurement is 101.03 mg/dl,
the post measurement is 230.78 mg/l and the difference between the two measurements is 129.75
mg/dl. Phospho-creatine Kinase level increasing refers to severity of the stress and damage of the
skeletal muscles. Phospho-creatine Kinase rate increasing is due to several illness states and in
athletes as a result of muscle severe damage and Rhabdomyolysis during severe exercises, muscle
inflammation, Potassium shortage and muscular dystrophy (23)(13).

Elosua (2003) refers to the unbalance between free radicals production and protection
systems of antioxidants leads to oxidative stress. Body produces Reactive Oxygen Species in small
amounts during rest period and they are free radicals called Reactive Oxygen Species and
antioxidants get rid of them but during sports exercises, body produces ROS more than the ability
of the antioxidants mechanism to get rid of them, so the body cells and tissues are damaged. The
more the exercises intensity is, the more ROS production is.

Enzymatic and non-enzymatic antioxidants which are taken in nutrients or body produces
them are used to protect the cell from the oxidation dangers through removing Reactive Oxygen
Species and turn them into less active molecules (21).

From the previous discussion, play offs matches need special physical rehabilitation,
special nutrition system and recovery procedures to protect athletes from oxidative stress.

Here the first hypothesis is fulfilled which is: There are significant differences between the
arithmetic mean of pre and post measurements in variables of oxidative stress (Malondialdehyde
(MDA), Phospho-creatine Kinase (CPK) and Lactate).

Second: Presentation and discussion of the second hypothesis: There are significant
differences between the arithmetic mean of pre and post measurements in variables of
inflammation indicators as Interleukin 6, Tumor necrosis factor alpha (TNF-a).

Table (3) : The significance of the differences between the pre and post measurements for the
research sample in inflammation indicators as Interleukin 6 (IL-6) and Tumor necrosis factor alpha
(TNF-a)

N= 10
Measurements Pre Post ) The Z value
. measurement measurement difference
Measuring
Units between the
Variables Mean S -/+ Mean S -/+ two
measurements

IL-6 Pg/ml 1.60 0.23 5.37 0.34 3.77 52.31-
TNF-a Pg/ml 2.22 0.14 4.70 0.36 2.48 54.32-
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Tabular Z value= 1.96-/+

From table (3), it is clear that there are significant differences between the mean of pre and
post measurements in variables of inflammation indicators as Interleukin 6 (IL-6) and Tumor
necrosis factor alpha (TNF-a) because calculated Z value is bigger than tabular Z value.

Figure (2) :The differences between the mean of pre and post measurements in variables of
inflammation indicators as Interleukin 6 (IL-6) and Tumor necrosis factor alpha (TNF-a)
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The difference between the two measurements

From table (2), it is clear that the mean of pre measurement for Interleukin 6(IL-6) is 1.6
pg/ml but the mean of post measurement is 5.37 pg/ml and the difference is 3.77 pg/ml in favor of
the post measurement. The mean of pre measurement for Tumor necrosis factor alpha (TNF-a) is
2.22 pg/ml but the mean of post measurement is 4.70 pg/ml and the difference is 2.48 pg/ml in
favor of the post measurement.

The researcher inferred the increase in inflammation indicators in the post measurement to
severe physical stress through the play off matches for sequenced three days.

These results are in accordance with Wadley A J (2016), Chen Y W, Lip G Y and Fisher J
P study (31). This study aims at comparing between different inflammation responses as a result
of performing a training unit for muscle power on athletes. The sample of the study was (14 )of
trained youth and (14) of untrained youth (total=28). First blood samples were collected before the
training unit and the second blood samples were after an hour of performing the training unit. The
result is statistically significant increasing in Interleukin6 level in both groups for one hour after
the training unit. The study found out that training unit makes statistically significant variables in
inflammation indicators in the untrained group more than the trained group. The study of Ehab M.
Ismail (2015)(3) aims at defining InterleukinG,10, Tumor necrosis factor alpha, Glutamic
oxaloacetic transaminase Enzyme (GOT) and Glutamate pyruvate transaminase Enzyme (GPT)
responses for speed exercises and muscle endurance as indicators of muscle inflammation among
football players. The results of the study refer to the decrease of Interleukin6,10, Tumor necrosis
factor alpha level is during recovery period of speed and muscle endurance exercises, so the
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researchers discovered the training units of speed endurance, strength endurance and aerobic
endurance which lead to statistically significant differences between pre and post measurements
by 60 m. and the recovery period for 60 minutes is not enough for Interleukin6,10, Tumor necrosis
factor alpha and MDA concentration levels to return to normal state as in pre measurement in these
three experimental units.

Severe physical loads for long periods are the first factors of making athletes suffer from
muscle injuries and affect on inflammation indicators as Interleukin, Interferon and Tumor
necrosis factors levels which cause stress and muscle injuries (10)(14)(15)(19).

Interleukin6 (IL-6) is one of biochemical indicators of inflammation which happens as a
result of some muscle rupture in the Systolic components of the muscle during severe physical
performance in addition to glucose decreasing in the working muscles. Interleukin6 level increases
during severe physical stress to activate liver to break glycogen and Cytokines rotated to
inflammation. Tumor necrosis factor alpha activates physiological processes to produce
leukocytes and direct them to inflammation positions to reduce and get rid of them

(11)(A7)(18)(19)(A)(3).

From the previous discussion, the second hypothesis is fulfilled which is: There are
significant differences between the mean of pre and post measurements in variables of
inflammation indicators as Interleukin6 (IL-6) and Tumor necrosis factor alpha (TNF-a).

Third: Presentation and discussion of the third hypothesis: There are significant correlative
relationship between oxidative stress and inflammation indicators.

Table (4) :Matrix of correlation coefficients between the variables under consideration in post
measurement

i Oxidative stress Inflammation
Va”apcies utrlder indicators
n r n
consideratio MDA  CPK  Lactate MDA TNE-a
o MDA
oxidative CPK 0.65 *
stress
Lactate 0.67 * 0.71*
Inflammation IL-6 0.79 * 0.75* 0.72*
indicators TNF-a 0.77* 0.70 * 0.68 * 0.54

Tabular Z value when ( N- 2 )= 8, significance level (0.05) in both directions= 0.632.

From table (4), there is directly significant correction Coefficient between oxidative stress
variables as (Malondialdehyde (MDA), Phospho-creatine Kinase (CPK) and Lactate) and
Inflammation indicators variables as Interleukin6 (IL-6) and Tumor necrosis factor alpha (TNF-

a).
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This is in accordance with the results of Beston Akram Ahmed and Diar Maghded Ahmed
(2020) study which refers to insignificant inverse correlation coefficient between
Malondialdehyde (MDA)(one of oxidative stress variables) and antioxidants, there is positive
correlation between Malondialdehyde (MDA) and Creatine Kinase among football players.

Rana Fadel Kassem study (2013) refers to direct correlative Coefficient between Lactate and
vitamin E. The study found that practice of regular sports exercises and loads are not severe
increases the amounts of vitamins E,C because they protect tissues from damage (6).

Severe physical exercises accompany with various physiological changes on the level of the
cell, as oxygen and antioxidants shortage, Lactate level increasing and Phospho-creatine Kinase
level increasing. These factors lead to oxidative stress which increases Cytokines which leads to
inflammation then muscle damage. This explains significant correlative Coefficient between
oxidative stress variables and inflammation indicators. (32)

[ Antioxidants ]

Interactions between oxidative stress and inflammation.

Figure (3) explains the relationship between oxidative stress variables and inflammation variables

From the previous discussion, the third hypothesis result is fulfilled which is: There are
significant correlative relationship between oxidative stress variables and inflammation indicators.

Conclusion(s)

According to the research aims, hypotheses, results and the sample: the researcher reached
the following conclusions:

1- Play off matches lead to increasing of oxidative stress variables as (Malondialdehyde
(MDA), Phospho-creatine Kinase (CPK) and Lactate).

2- Play off matches lead to increasing inflammation indicators as Interleukin6 (IL-6) and
Tumor necrosis factor alpha (TNF-a).
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There is direct correlative Coefficient between oxidative stress variables
Malondialdehyde (MDA), Phospho-creatine Kinase (CPK) and Lactate) and
Inflammation indicators as Interleukin6 (IL-6) and Tumor necrosis factor alpha (TNF-a).
Play off matches need special training and procedures for recovery and protect athletes
from muscle injuries.

Recommendations:

1- The researcher recommends the importance of making more applied studies to help the
trainers to design training programs to fit the competition system in the specialized
activity.

2- The importance of making more applying studies using several procedures for recovery
and defining the effect of them on biochemical indicators techniques which refer to
inflammation and oxidative stress during the match period.

3- The importance of making regular diagnosis for oxidative stress and inflammation
indicators during the sports season to protect athletes from muscle injuries.

4-  Guiding procedures should be followed which are metered on scientific bases to reduce
oxidative stress danger during matches.

5- Itis important to give athletes antioxidants during training and matches periods to get rid
of free radicals and reduce oxidative stress.

6- Sports Federations should announce the competition system before the training season
which is suitable for the global competition. This has important role in planning and
athletes' efficiency. This protects them from injuries and save labor in national teams.

References:

Abu Ela Ahmed Abdel Fattah (2005AD): Safe Athletic Performance, Free Radicals,

Antioxidants. i 1,Arab Thought House, Cairo.

Ahmad Qadri Muhammad Muhammad Musa, Ahmad Samir Ahmad Ali (2006): Study of

the effect of taking regulated doses of glucose on the level of (interleukin-6) in the blood

of high-level players, Journal of Sports Science, Faculty of Physical Education in Minya,
Minia University.

Ihab Mohamed,Mahmoud Ismail (2015): Interleukin (6), (10) and . responsesTumor lysis factor

(@)and enzyme(GOT) and (GPT)For speed and muscular endurance trainingAs indicators
of muscle inflammation in soccer players, published research, The Scientific Journal of
Physical Education and Sports Science, Faculty of Physical Education for Boys in Cairo,
Helwan University, Issue (77), Part One.

Bestoon Akram Ahmed, Diyar Maghid Ahmed (2020 AD): The effect of anaerobic stress on

oxidation and some of its antioxidants and its relationship to creatine kinase in soccer
players, Journal of Physical Education Sciences, Volume 13

-14 -

e-mail. jtapess@phed.usc.edu.eg



https://jat.journals.ekb.eg/
mailto:jtapess@phed.usc.edu.eg

https://jat.journals.ekb.eq/
Faculty of Physical Education, University of Sadat City
Journal of Theories and Applications of physical education sport sciences

Rasha Essam EI-Din (2002 AD): The effect of antioxidant intake on muscle fiber wear and tear
and the digital level of the 800m race, Scientific Journal of Research and Studies in
Physical Education—Port Said, Egypt .

Rana Fadel Qassem” (2013 AD): Study of the effect of exercise on the levels of some
antioxidants and lipid peroxidation among female physical education students, published
research, Journal of Research of the College of Basic Education, Volume (12) Issue (4),
University of Mosul.

Sahar Mahmoud Gohar (2002 AD): The effect of a training program to develop the elements of
physical fitness and skill performance for handball on di-malonaldehyde and glutathione
for handball players, Journal of Sports Science—\Volume 14, September-December.

AHRA Lima, MA Correia, AHG Soares et al(2018): Acute effects of walking and combined

exercise on oxidative stress and vascular function in peripheral artery disease,”’Clinical
Physiology and Functional Imaging, vol. 38, no. 1, pp. 69-75, 2018.

Wozniak, G. Drewa, G. Chesy, A. Rakowski,M. Rozwodowska, and D. Olszewska (2001):
“Effect of altitude training on the peroxidation and antioxidant enzymes in
sportsmen,’Medicine and Science in Sports and Exercise, vol. 33, no. 7, p. 1109-1113,
2001.

Alfredo Cordova Martins, Antoni Sureda , Maria Luisa Albina & Victoria Lineres. (2015):
Oxidative Stress Markers After a Race in Professional Cyclists. Int J Sport Nutr Exerc
Metab, 25 (2), 171-8.

Almira Hadzovic-Dzuzo, Amina Valjevac, Orhan Lepara, Samra Pjanic&Adnan
Hadzimuratovic. (2014): Oxidative Stress Status in Elite Athletes Engaged in Different
Sport Disciplines.Bosn J Basic Med Sci,,14(2), 56-62.

arrera-Quintanar L, Funes L, Sdnchez-Martos M& Martinez-Peinado P. (2017): CEffect of
a 2000-m Running Test on Antioxidant and Cytokine Response in Plasma and Circulating
Cells. J Physiol Biochem, 73(4), 523-530.

Baird, M., Graham, S., Baker, J. and Bickerstaff, G. (2011): Creatine Kinase and Exercise-
Related Muscle Damage Implications for Muscle Performance and Recovery.Journal of
Nutrition and Metabolism.13 pp..

Bessa A, Oliveira VN, De Agostini GG, Oliveira RJS, Oliveira ACS, White G, Wells G,
Teixeira DNS, Espindola FS & Mineiro U. (2016): Exercise intensity and recovery
Biomarkers: of injury, inflammation and oxidative stress, J Strength Cond Res, Vol 30, P:
311-319.

Vol, ( 8 ), Issue, ( 1), Jan 2023 -15-



https://jat.journals.ekb.eg/

https://jat.journals.ekb.eq/
Faculty of Physical Education, University of Sadat City
Journal of Theories and Applications of physical education sport sciences

Carrera-Quintanar L, Funes L, Sanchez-Martos M& Martinez-Peinado P. (2017): Effect of
a 2000-m Running Test on Antioxidant and Cytokine Response in Plasma and Circulating
Cells. J Physiol Biochem, 73(4), 523-530.

Casuso RA, Aragon-Vela, Huertas JR& Ruiz-Ariza. (2018) : Comparison of the inflammatory
and stress response between sprint interval swimming and running. Scand J Med Sci
Sports, 28(4):1371-1378. doi: 10.1111/sms.13046.

Chan-Ho Jin, Hyun-Seung Rhyu, & JooYoung Kim. (2018): The effects of combined aerobic
and resistance training on inflammatory markers in obese men. Journal of Exercise
Rehabilitation, 14(4), 660-665.

Ciprian L. Tschakert G, Hofman P. (2017): Acute and Post-Exercise Physiological Responses
to High-Intensity Interval Training in Endurance and Sprint Athletes. J Sports Sci Med.
Vol 16(2), P: 219-229 .

Cullen T, Thomas AW, webb R&Hughes. (2016): Interleukin-6 and associated cytokine
responses to an acute bout of high-intensity interval exercise: the effect of exercise
intensity and volume.Appl Physiol Nutr Metab,41(8):803-8.

E.J. Calabrese and L.A. Baldwin (2016): “Chemical hormesis: its his- torical foundations as a
biological hypothesis,”Toxicologic Pathology, vol. 27, no. 2, p. 195-216, 2016.

Elosua, R.; Molina, L. Fito, M.; Arquer, A. Sanchez-Quesada, J. ; Covas, MI; Ordonez-
Lianos, J.; Marrugat, J. (2003): “Response of oxidative stress biomarkers to a 16-week
aerobic physical activity program, and to acutphysical activity, in healthy men and
women.” Atherosclerosis, 167(2): 327334

FOC Silva and DV Macedo. (2011): Physical exercise, inflammatory process and adaptation: an
overview: Brazilian Journal of Cineanthropometry and Human Performance, 2(13), 320-
328.

Kerr, MG and Snow, DH (2010): Plasma Enzyme Activities in Endurance Horses.Departments
of Veterinary Clinical Biochemistry and Veterinary Pharmacology.432-440 pp.Lander, E.

Luis Angelo Macédo Santiago , Lidio Gongalves Lima Neto, Guilherme Borges Pereira,
Richard Diego Leite, & Cristiano Texeira Mostarda. (2018): Effects of Resistance
Training on Immunoinflammatory Response, TNF-Alpha Gene Expression, and Body
Composition in Elderly Women. Journal of Aging Reseach,13(2).

Lukas Ciprian. (2016): The effect of fitness level on cardiac autonomic regulation, 1L-6, total
antioxidant capacity, and muscle damage responses to a single bout of high-intensity
interval training. Journal of Sport and Heahth Science, 7(3),363-71.

-16 - e-mail. jtapess@phed.usc.edu.eg



https://jat.journals.ekb.eg/
mailto:jtapess@phed.usc.edu.eg

https://jat.journals.ekb.eq/
Faculty of Physical Education, University of Sadat City
Journal of Theories and Applications of physical education sport sciences

Paulsen G., Mikkelsen UR, Raastad T., Peake JM (2012): Leucocytes, Cytokines and Satellite
Cells: What Role Do They Play in Muscle Damage and Regeneration Following Eccentric
Exercise?. Exercise Immunology Review 18, 42-97.

Pedersen BK, Febbraio MA (2012): Muscles, Exercise and Obesity: Skeletal Muscle as a
Secretory Organ. Nature Reviews Endocrinology 8(8), 457-465.

SK Powers, R. Deminice, M. Ozdemir, T. Yoshihara, MP Bomkamp, and H. Hyatt (2019):
“Exercise-induced oxidative stress: friend or foe,”Journal of Sport and Health Science,
vol. 9, no. 5, p. 415-425, 2019.

TC Adam, The TNF and TNF receptor super families. (2001): integration mammalian biology.
Cell,104,487-501.

Volek JS, Kraemer WJ, Rubin MR, Gomes AL, Ratamess NA, and Gaynor P)2002):
Supplementation favorably affect markers of recovery from exercise stress AM ,J physiol.
Endo. Metab, vol 282, No,2,feb.

Wadley AJ , Chen YW, Lip GY & Fisher JP. (2016): Low volume-high intensity interval
exercise elicits antioxidant and anti-inflammatory effects in humans' Sports Sci, 34(1):1-9

https://www.researchgate.net/publication/311625236 Role of Redox Signaling and Inflamma
tion in Skeletal Muscle Adaptations to Training.

Vol, ( 8 ), Issue, ( 1), Jan 2023 -17 -



https://jat.journals.ekb.eg/
https://www.researchgate.net/publication/311625236_Role_of_Redox_Signaling_and_Inflammation_in_Skeletal_Muscle_Adaptations_to_Training
https://www.researchgate.net/publication/311625236_Role_of_Redox_Signaling_and_Inflammation_in_Skeletal_Muscle_Adaptations_to_Training

