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Abstract: One of the most important indicators of body’s central fatigue is 5-hydroxyindoleacetic acid (5-HIAA)
analysis, which can be measured in the urine. This (5-HIAA) is considered the final product of the metabolism
of serotonin in the brain, therefore, any increase in this (5-HIAA) would indicate an increase of serotonin in the
brain and thus causes the inhibitory effect of neurotransmitters. The present study investigates the role of
carbohydrates supplement on reducing the central fatigue and free radical measured as Malondialdehyde
enzyme in the blood and the 5-HIAA in the urine compared with control group (without Carbohydrates
supplement). The sample used was 14 healthy moderately fit young females aged 20-22 years from Faculty of
Physical Education , Helwan University, divided randomly into two groups (control group, experimental group)
each of 7 students. After determining the individual performance of running, all of them ran at 70% VO  for2max

15min, before Exercise the experimental group drank 250 ml form glucose solution 6% concentration,which is
the addition of 60 grams glucose in powder form to one liter of water. There was no intervention at all for the
control group. Results have shown that taking carbohydrates played an important role in reducing the
incidence of central fatigue, giving the opportunity for the body to rely on it as a source of energy production
without relying on a series of amino acid derivatives (BCAAs) and thus gave them the ability to cope with
tryptophan and non-entry into the brain, causing formation of serotonin. Carbohydrates intake reduces the
feeling of central fatigue and reduces the free radical, which gives the person the chance to perform the free
ballet designed by researchers.
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INTRODUCTION Despite  the importance of oxygen in the process of

Fatigue is closely related to the over-load some devastating effects due to the production of oxygen
performance,  whether  this fatigue (over-load free radicals. It is quite clear that this atom combine with
performance) is temporal or  permanent.  This  fatigue,  in what results from cell damage to affect the level of
nature,  can be functional, psychological or organic, in performance. In addition, oxygen free radicals lead to
which individual  would not be able to maintain the slow  healing after training or competition as it increases
required level  of  intensity or efficiency of performance. athlete’s feeling of muscle pain that would continue for
One of the most important indicators of body’s central several days after terminating the physic effort. It is
fatigue  is   5-hydroxyindoleacetic  acid (5-HIAA) possible to determine the level of oxygen free radicals in
analysis, which can be  measured in the urine. This (5- the body through the analysis of the level of
HIAA) is considered the final product of the metabolism Malondialdehyde, which is considered the source of
of serotonin in the brain, therefore, any increase in this 5- oxidation through the reaction of oxygen free radicals with
HIAA would indicate an increase of serotonin in the brain the various fatty acids, where the oxidization of fats would
and thus causes the inhibitory effect of neurotransmitter increase the Malondialdehyde in the liver and muscles
[1, 2]. [1,3,4].

energy  production  during  physical  activity,   it  has
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On the other hand, the increase in aerobic exercise converting it into serotonin, which is considered one of
would exhaust body's glycogen reserve and therefore,the the internal antioxidants that the body uses to get rid of
body would turn to and rely on consuming the stored fat increasing oxygen radicals. And thus the physiology of
in the body as the source of energy production which the body to get rid of oxygen radicals using the
needs a large amount of oxygen for the metabolic derivatives of Tryptophan that causes the general fatigue
processes which leads to great presence of oxygen in the which in turn reduces the level of performance.
body, which would be the major cause to the increase in Hence, came the problem of the research to find a
production of oxygen free radicals in the body. A study dual scientific method to get rid of the increase in oxygen
of Burke [5] aimed to know the best types of food that free radicals rate without causing the central fatigue ,
would help to improve physical performance. The study through the increased reliance on carbohydrates as a
has confirmed that carbohydrates are one of the best source of energy production and reducing the reliance on
types of food for the positive effect on performance, fats and thus reduces the production of oxygen radicals
hence the need for taking carbohydrate. which requires the body to carry out processes of

The study has indicated that the right amount of transforming Tryptophan causes the central fatigue and
carbohydrates for the water solution is ranging from 4-8%, thus affects skills performance of motor exercise. The
where it is considered the best rate of absorption. This present study involved the investigation of
study has concluded that taking carbohydrate would carbohydrates supplement on reducing central fatigue
delay fatigue, though further studies needed in relevance and oxygen free radicals by measuring Malondialdehyde
to improving the level of performance. Troy et al. [6] enzyme in the blood ; the 5-HIAA in the urine and skills
aimed at investigating the effect of carbohydrates on the performance of motor exercise compared with control
level of aerobic endurance performance. The sample study group (without carbohydrates supplement).
included two research groups; control and experimental,
where the study aimed at identifying whether there is a MATERIALS AND METHODS
relationship between carbohydrates and level of
performance. The results have reached to a large rise in The subjects were 14 healthy  moderately fit young
the concentration  level  of  Tryptophan in the control females aged 20-22 years, divided randomly into two
group over the experimental group, which had an effect in groups(control group, experimental group) ,7 students for
improving level of performance. each group.

Lattier et al. [7] studied the relationship between
nervous fatigue and recovering after a violent exercise. Experimental Design: All subjects drank 250 ml of
The study sample included 8 volunteers, who performed glucose solution 6%, which is the addition of 60 grams of
a strongly intermittent physical exertion with 120% glucose in the form of powder to liter of water to form
intensity of the maximum aerobic speed, on a treadmill of glucose solution 6% concentration. No intervention at all
a gradient 18%. Muscle activity of the knee joint has been was given to the control group. Subjects ran for 20 min
measured by the electromyography (EMG) power, where (70% of the maximum pulse rate) calculated by the
the measurements were directly taken before and after the following equation: MHR = 206.9- (0.67 x age) [8].
completion of performance. The results have shown a
marked decline in the ability of defibrillation after Intervention Methods: The Intervention as supporting
performance compared to pre-performance. The study method for regeneration was used before exercise.  The
attributed this to the changes in the nerves that led to the subjects were divided into 2 groups.
occurrence of general fatigue, which in turn affected
muscle contraction. David et al. [3] aimed to identify the Experiment group, carbohydrates supplement (EG).
level of severity of optimal performance using the Control group, without carbohydrates supplement
carbohydrate-loading and its relationship to the pressure but only water (CO).
oxidation. The research sample included 30 volunteers of
long distance runners, where the level of Blood Sampling: The venous blood was taken 30min.
Malondialdehyde was measured and taken as an indicator before and immediately after running and the performance
of a pressure oxidation. The results have shown a decline level of a free ballet phrase was measured. The
in the Malondialdehyde enzyme for the experimental researchers designed a free ballet phrase contains the
group who took glucose over the control group. skills characterized by difficulty such as jumping, rotation,

The derivatives of Tryptophan, an amino acid, is balance and some of complex skills and it was measured
responsible for the occurrence of central fatigue through before and after the physical effort.
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Statistical  Analysis:  Results  were  expressed Afterwards all data were tested with Levene test on
throughout  as  average  value  ±  standard  deviation. Variant homogenates. Wilcoxon-Test analyzed changes
Data  are  however  in  appendix  1.  All  data  were  tested for each group and Mann- Whitney U Test was used to
on  normal  distribution.  The  distribution  examined  with determine changes between groups. All statistical
the  Colmogorov  Smirnov  test  (P>0.2).  After  the calculations were performed by using the computer
Logarithm a  parameter  were  given  a  normal distribution. software STATISTICA 5.0 [9].

Appendix 1
The level of 
performance skill MDA 5-HIAA
------------------------------- --------------------------- --------------------------

No. Group Age Height Wight Before After Before After Before After
1 control 18 160 55 6 5.5 1.18 2.48 1.33 2.65
2 control 19 160 60 7 6.5 1.81 2.84 1.28 2.7
3 control 18 165 63 7 6 1.54 2.58 1.56 2.78
4 control 19 160 59 8 6 1.49 3.11 1.44 2.65
5 control 19 166 65 8 6.5 1.18 2.92 1.29 2.99
6 control 18 160 55 6 5 1.81 2.84 1.55 2.87
7 control 19 160 60 6.5 5 1.54 2.58 1.28 2.65
8 experimental 19 160 59 8 7.5 1.22 2.61 1.55 2.37
9 experimental 18 165 63 8 7 1.18 2.34 1.41 2.5
10 experimental 19 160 60 7 6.5 1.29 2.49 1.28 2.99
11 experimental 20 163 62 8 8 1.39 2.6 1.39 2.48
12 experimental 18 170 75 7 7 1.44 2.71 1.39 2.84
13 experimental 18 160 55 8 5 1.22 2.33 1.55 2.5
14 experimental 19 160 60 6 6 1.18 2.34 1.41 2.44

RESULTS AND DISCUSSION Seen from Table 4, the arithmetic average height for

Seen  from  Table  1,  the  transactions  of  torsion to performance and in the telemetric measurement of tribal
the  variables  of age, weight and height ranged between for the control group Seen from Table 5, statistical
(+ 3, - 3) which shows the homogeneity of the sample. significant differences between pre and post shows the

Seen from Table 2, the arithmetical averages about high level of physiological variables and the low level of
variables in research for the two sets of control and performance, in telemetric for tribal and therefore for the
experimental research, in the measurement of tribal3. control group.

Seen from Table 3, the absence of statistically Seen from Table 6, the high arithmetic average for
significant differences between pre of the control group each of the MDA and the acid 5-HIAA and low level of
and tribal experimental group in all study variables, performance and in the telemetric measurement of tribal
indicating the homogeneity of the sample. for the experimental group.

each of the MDA and the acid 5-HIAA and low level of

Table 1: Averages and standard deviations of the measurement of the experimental group and the control group

Control Experimental
-------------------------------------- --------------------------------------------

Variables Unit M Std M Std

MDA Micro mol / liter 1.50 0.258 1.30 0.10
5-HIAA Mmol / L 1.427 0.123 1.40 0.09
The level of performance skill Decimal degree 7 0.79 7.10 0.87

Table 2: Significant differences between before and after measurement of the experimental group

Variables Group Average grade Z P Significant

MDA control 12.80 -1.759 0.079 Non Significant
experimental 8.20

5-HIAA control 11.40 -0.867 0.492 Non Significant
experimental 9.60

The level of performance skill control 10.00 -0.393 0.694 Non Significant
experimental 11.00
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Table 3: Averages, standard deviations, percentages of change between the experimental group and the control group

Before After
--------------------------------- -------------------------------

Variables Unit M Std M Std Percentage change

MDA Micro mol / liter 1.50 0.258 2.83 0.20 88.6
5-HIAA M mol / L 1.427 0.123 2.76 0.14 93.4
The level of performance skill Decimal degree 7 0.79 6 0.66 -14.3

Table 4: Significant differences between before and after measurement of the control group 

Variables measurement Average grade Z P Significant

MDA Before 5.50 - 2.810 0.006 Significant
After 0.00

5-HIAA Before 5.50 - 2.805 0.005 Significant
After 0.00

The level of performance skill Before 0.00 - 20687 0.007 Significant
After 5.00

Table 5: Averages, standard deviations, percentages of change between before and after for the experimental group 

Before After
--------------------------------- -------------------------------

Variables Unit M Std M Std Percentage change

MDA Micro mol / liter 1.30 0.10 2.52 0.15 93.8
5-HIAA Mmol / L 1.40 0.09 2.60 0.24 85.7
The level of performance skill Decimal degree 7.10 0.87 6.4 0.98 - 9.8

Table 6: Significant differences between before and after measurement of the experimental group

Variables measurement Average grade Z P Significant

MDA Before 5.50 - 2.809 0.005 Significant
After 0.00

5-HIAA Before 5.50 - 2.850 0.005 Significant
After 0.00

The level of performance skill Before 2.00 - 1.802 0.07 Non Significant
After 3.80

Table 7: Averages, standard deviations of change between before and after for control group and experimental group

Control Experimental
------------------------------------- ----------------------------------------

Variables Unit M Std M Std

MDA Micro mol / liter 2.83 0.20 2.52 0.15
5-HIAA M mol / L 2.76 0.14 2.60 0.24
The level of performance skill Decimal degree 6 0.66 6.4 0.98

Table 8: Significant differences between control group  and experimental group of after measurement

Variables Group Average grade Z P Significant

MDA Control 14.00 2.659- 0.008 Significant
experimental 7.00

5-HIAA Control 12.75 -1.708 0.044 Significant
experimental 8.25

The level of performance skill Control 9.00 - 1.158 0.247 Non Significant
experimental 12.00
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Seen from Table 7,the existence of significant balance, the errors caused by fatigue occur as a result of
differences between pre and post shows the high level of the nervous-muscular imbalance, thus incorrect
physiological variables and the low level of performance, implementation occurs as a result of poor accuracy in
in telemetric for tribal and therefore for the experimental performance or to the weakness of muscular retraction to
group the extent required to achieve the aim of performance and

Seen from Table 8, low averages for each of the MDA at the end, we get to a group of performance errors due to
and the acid 5-HIAA and the high level of performance for lack of balance and harmony which leads to a temporal
the experimental group for the control group, in the decline in the level of performance[8,12,15,16]. 
telemetric Observing tables 5 and 6, it is clear that there was a

Observing Tables 3and 4, it is clear the rise of the rise in arithmetic average for both Malondialdehyde and
arithmetic average for both the Malondialdehyde enzyme 5-HIAA and a decline in level of performance for the post
and (5-HIAA) and the decline in the performance for the measurement over the pre measurement with respect to
post measurement over the pre measurement. There are the experimental group. In addition, there were significant
also significant arithmetic differences between the pre and differences between the pre and post measurements for
post measurements for the benefit of the post the benefit of the post measurement in all research
measurement in all research variables and this is for the variables except for the skills performance level with
control group. respect to the experimental group.

The arithmetic average of Malondialdehyde in post The high arithmetic average of Malondialdehyde in
measurement was higher than that of pre measurement. the post measurement over the pre measurement is due to
Though, the physical performance led to an increase of the fact that physical performance leads to an increase in
Malondialdehyde rate as an indicator of the growing Malondialdehyde rate as an indicator of the growing
effect of oxygen free radicals, where the increase in effect of oxygen free radicals leading to an increase in fat
oxygen free radicals leads to an increase in fat oxidization oxidation .That leads to breaking down the unsaturated
that leads to breaking down the unsaturated fatty acids in fatty acids, which the Malondialdehyde is one of its
which the Malondialdehyde is one of its outcomes. This outcomes. This is confirmed by the study of Clarkson [1]
is confirmed by the study of Clarkson [1] who pointed out who pointed out that physical performance leads to
that physical performance leads to increasing oxygen increasing oxygen consumption five to ten times as the
consumption five to ten times of the consumed oxygen at oxygen demand at rest, leading to the so-called tension
rest, leading to the so-called tension oxidation ; increasing oxidation and the increase of oxygen radicals and thus
the oxygen radicals and thus increasing the rate of increases the rate of Malondialdehyde, which is
Malondialdehyde, which is considered an important considered an important indication of oxidation indicators.
indicator of oxidation. The researchers attribute the rise of 5-HIAA in the

Researchers attribute the high percentage of 5-HIAA control group after the physical performance to the
in the control group post the physical performance to an increase in the concentration of free Tryptophan in the
increase in the concentrations of the free (unbounded) blood relative to the branched series of amino acids as a
Tryptophan in the blood relative to the branched series of result to students' consumption to a series of amino acids
amino acids resulted from the consumption of a series of in energy production, thus breaking down the link
amino acids for energy production, thus breaking down between Tryptophan and Albumin in the blood and
the link between Tryptophan and Albumin in the blood forming the free Tryptophan that enters the brain, where
and forming the free Tryptophan that enters the brain, it is metabolized causing an increase of serotonin
where its metabolism causes an increase of serotonin production in the brain, which acts as inhibitory factor of
production in the brain, which acts as inhibitory factor of the nervous system activity, evidenced by the increase in
the nervous system activity, evidenced by the increased concentration of 5-HIAA in the urine, which is the final
concentration of 5-HIAA in the urine, which is the final product of serotonin metabolism, causing the occurrence
product of serotonin metabolism, causing the occurrence of the so-called central fatigue [5].
of the so-called central fatigue. [10-14]. In addition, the In addition, the decline in the level of temporary
decline in the level of temporary performance of the performance of the control group is due to general fatigue
control group is due to general fatigue resulting from the resulting from the physical effort (subject to research) and
physical effort  and thus increasing the number of errors thus increasing the number of errors in performance as a
in performance as a result of disruption of harmony and result of disruption of harmony and balance and this what
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[10-14] has indicated to, that the errors caused by fatigue indicated that the 6% concentration of the carbohydrate
that occurs as a result of the nervous - muscular solution is one of the best ratios that causes positive
imbalance, thus incorrect implementation occurs as a effect within the body as it helps to improve performance
result of poor accuracy in performance or to the weakness level. Carbohydrate intake on the other hand increases the
of muscular retraction to the extent required to achieve the sources of energy production and reduces the feeling
aim of performance and at the end, we get to a group of fatigue either intramuscularly or nervous, which gives a
performance errors due to lack of balance and harmony person the chance to perform the motor skills with sound
which leads to a temporal decline in the level of dynamic harmony.
performance and agrees with him on this, (8, 12, 15, 16)
however this decrease was not statistically significant. CONCLUSION
Researchers attribute this to the role of carbohydrate
intake in the reduction of fat consumption in producing This study suggests that the carbohydrates
energy, thereby reducing the rate of oxygen consumption supplement affects Malondialdehyde enzyme in the
that reduces the rate of Oxygen Radicals formation in the blood; the 5-HIAA in the urine and the form of skill
body, which requires analyzing Tryptophan to oppose performance in motor exercise compared to without
these radicals, causing finally the general nervous system carbohydrates supplement. Carbohydrate intake reduces
fatigue. central fatigue and reduces the free radical, which gives

Observing tables 7and 8, it is clear there was a decline the person the chance to perform the motor skills.
in the arithmetic averages for both the Malondialdehyde
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