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Abstract: The human organism’s capacity for physical activity decreases and the
organism loses its fitness in a sedentary lifestyle. Obesity is a global epidemic which
also affects children. The purpose of this study is to investigate the effect that a four-
week low intensity physical activity program will have on the liver enzyme levels, uric
acid, urea and creatine kinase activity of obese and overweight boys. The study
included 27 boys between the ages of 12-14 divided into two groups as the obese
group of 12 boys and overweight group consisting of 15 boys. The children who
participated in the study were included in a three-day-a-week program for four weeks.
The AST, ALT, ALP, uric acid, urea and creatine kinase levels were quantified from
plasma blood samples collected while resting in the beginning and end of the study.
Statistical analysis of was performed using program SPSS 22.0 statistics software
(SPSS Inc., Chicago, Illlinois, USA). The Independent Samples T test was used to
compare the two groups and the Paired Samples T test was used to analyze the
difference between the pre-tests and post-tests of the groups. At the end of the study, it
was found that the obese group had decreased their body weight and showed a
significant increase in creatine kinase and ALP levels in favor of the post-test. The
overweight group exhibited a decrease in BMI and a significant increase in ALP levels
in favor of the post-test. None of the difference values between the two groups
exhibited a significant change (p>0.05). Consequently, it can be stated that low
intensity physical activity program applied to children results in a change in body
weight, BMI, ALP and creatine kinase activity.
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INTRODUCTION as fat. The human organism’s capacity for physical

Although obesity is simply defined as energy
intake being higher than the energy spent, obesity that
occurs as result of the complex interaction of genetic
structure, conditions affecting energy metabolism,
eating habits and sociocultural factors is a complicated
condition that is closely associated with many diseases
such as hypertension, cardiovascular disease, diabetes,
degenerative arthritis and thrombophlebitis, etc. It is
considered to be a disease that concerns all age and
socioeconomic groups with extremely serious social
and psychological effects [1, 2]. Obesity is a global
epidemic which also affects children [3]. It is well
known that obesity is associated with many diseases in
the short and long term and that the onset of obesity in
the majority of adult obese individuals extends back to
their childhood [4].

Physical inactivity constitutes the main cause
for the development of obesity. In modern communities,
the ability to perform work by expending less energy
and spending more time watching TV, especially during
childhood, causes the body to store this unspent energy

activity decreases and the organism loses its fitness in a
sedentary lifestyle. Muscles become weaker and lose
functionality, thus obesity develops as a result of weight
gain due to insufficient expenditure of consumed energy
sources [5-7]. Physical activity is an important function
of living systems. It can affect biochemical parameters,
as well as many systems. It is also known that
biochemical levels change depending on the type,
intensity and duration of exercise [8].

Enzymes that are frequently used and that can
provide information for fatty liver, liver disease and its
follow-up, the increase or decrease in the amount of
urea and uric acid excreted from kidneys due to tissue
breakdown in exercise, and some parameters as an
indicator of muscle damage in sedentary individuals or
after exercise, are used. This study was conducted to
investigate how a four-week low intensity physical
activity program changes liver enzyme levels, uric acid,
urea and creatine kinase activity in obese and
overweight children between the ages 12-14, and to
investigate the effects of said program.
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MATERIALS AND METHODS
Experimental Design

The children who participated in the study
were included in a three-day-a-week program for four
weeks, which consisted of 60 minutes of sports games
and a walk that gradually increased in duration. The
children’s body weight and BMI were determined, and
their AST, ALT, ALP, urea and creatine kinase levels
were quantified from fasting blood samples collected
while resting in the morning one day before and one
day after the four-week exercise program. Eating habits
were not altered.

Selection of Subjects

The study included 27 boys between the ages
12-14 divided into two groups as the obese group
consisting of 12 and the overweight group consisting of
15 voluntary boys. In order to determine obesity and to
form the groups, Body Mass Index (BMI), which is

calculated by dividing the individual’s body weight (kg)
by the square of his height (m) (BMI=kg/m2), was used.
The subjects participating in the study were informed
about the physical activity program and the laboratory
tests that would be performed. Informed consent forms
and written confirmation for participation in the study
were obtained from the parents of the children that were
included in the study.

Procedure
Physical Activity Program

The children who participated in the study
were included in a three-day-a-week program for four
weeks, which consisted of 60 minutes of sports games
and a walk that gradually increased in duration. The
physical activity program was prepared by considering
the age and condition of children, at the intensity to
achieve a heart rate between 120-140 [9].

1. Week 2. Week 3. Week 4. Week
Day | 30-minute walk 15-minute warmup / 15-minute | 15-minute warmup / 30-minute | 45-minute walk
1 basketball football
Day | 45-minute walk 15-minute warmup / 20-minute | 15-minute warmup / 45-minute | 60-minute walk
2 basketball football
Day | 60-minute walk 15-minute warmup / 25-minute | 15-minute warmup / 60-minute | 75-minute walk
3 basketball football

Blood Testing Procedure

Venous fasting blood samples from the right
arm were obtained from the children that participated in
the study between 9.00-10.30am at the Central
Laboratory of the pediatric hospital, one day before and
one day after the four-week physical activity program.
The blood samples collected were centrifuged for seven
minutes at 4000 rpm in a Nuive-NF800 device to
separate the serum. Serum AST, ALT, ALP, uric acid,
urea and creatine kinase levels were quantified using an
ABBOTT ARCHITECH- C 16000 autoanalyzer.

Statistical Analysis

Statistical analysis of the data obtained in the
study was performed using SPSS package program
SPSS 22.0 statistics software (SPSS Inc., Chicago,
Illinois, USA). The Independent Samples T test was
used to compare the two groups and the Paired Samples
T test was used to analyze the difference between the
pre-tests and post-tests of the groups.

RESULTS

The statistical analysis of the pre-test and post-
test values of the obese and overweight group is
provided in the tables.

Table-1: Analysis of the values measured in obese subjects (h=12) between pre and post-tests

Mean| Std D t p
o[ 10581 o
e (B0 g 0
Creatine Kinase Egz-tt-iz;t EZZ Eigg 2,212 0,049
Urea postas | 2608 o1e1] 134 0282
Uric Acid ot (2 oy T Ta%g| 0312 0761
AST posctos [ 2183 3527] 1224 0249
ALP posctes [ 2643 3327] 9% 0010
ALT posctest | 23501 5.202] “0%% 0391

*p<0.05
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Table-2: Analysis of the values measured in overweight subjects (n=15) between pre and post-tests

Mean| Std. D.| t p
Weisht | oo e [onet] 4ea8] o774 000
B! poctast 25 22| asas | B810 0001
Creatine Kinase | oo ﬁé:g %541 -0,076| 0,941
Urea poctest 22.06] 7245 “L079 0299
Uric Acid Etrjittizgt ggg 18222 1,113 0,284
AsT rosties| 2353 408|139 020L
ALP posties| 260 5541|2000 002
ALT poctiest| 19561 42] 0650 0528
*p<0.05
Table-3: Intergroup analysis of pre-post test differences of measured values in obese and overweight subjects
Mean|Std. D] t p
WeISht | Overueighi 2009 1225 | %% 097
o verwigh 140 0801 | 1990242
Creatine Kinase 852?\?veight 233(;55 51’354; -1,060| 0,299
Urea Ovenwight 4207037 | 708|045
ric ASd | oeeigntsapol 1153|097 0333
AST 852?\?veight ;ggg ggig 0,4300,671
ALP 852?\?veight ggg gé?‘rg 0,0270,978
ALT Ovemeigh{ 1433 67291 10590295

CONCLUSION AND DISCUSSION

The purpose of this study was to investigate
the effect that a four-week low intensity physical
activity program would have on the liver enzyme levels,
uric acid, urea and creatine kinase activity of obese and
overweight boys. According to the analyses, after
physical activity, the body weight, creatine kinase and
ALP levels of the obese group were found to be
significant in favor of the post-test compared to the pre-
test (p<0.05). The body weight, BMI and ALP levels of
the overweight group were found to be significant in
favor of the post-test (p<0.05). There were no
statistically significant differences in the intergroup
analysis of the pre and post-test values of obese and
overweight subjects (p>0.05).

The studies conducted indicate that AST and
ALT are enzymes that function within the liver’s
parenchymal cells and enter the bloodstream only in

cellular abnormalities, that serum AST and ALT levels
may increase in acute cardiac muscle and
musculoskeletal disorders, and that their level in the
blood may also increase in case of muscle degeneration
due to excessive forcing of muscles [10]. Fatty liver has
been shown to be the cause of the increase in blood
serum ALT levels at least in half of the cases and it was
emphasized that fatty liver was more frequently seen in
those with permanently high levels of ALT. In our
study, the change in AST and ALT levels was not
significant. It can be said that short-term exercise does
not lead to a change in these levels.

In our study, there was an increase in the uric
acid and urea levels of the obese and overweight groups
in favor of the post-test; however, this increase was not
statistically significant (p>0.05). In Kahraman et al.,
studies [11] reporting that intense physical activity
increases urea levels, according to the samples collected
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right before and after the exercise, the urea level of the
group that exercised was found to be higher than the
group that did not exercise and it was reported that
increased metabolic rate and oxygen intake during
training and games could lead to an increase in urea
levels [12].

It is known that uric acid acts as an antioxidant
in the early phases of the atherosclerotic process and is
the strongest predictor of plasma antioxidant capacity
[13, 14]. Uric acid in the body can be of endogenous
(especially formed by the transformation of the nucleic
acids of muscle cells) and exogenous (food) origin [15].
Uric acid has antioxidant properties and is responsible
for scavenging 60% of the free radicals in the human
serum [16]. Uric acid is an effective extracellular
radical scavenger. It has also been reported that uric
acid stimulates granulocyte adherence to the
endothelium, as well as the release of peroxide and
superoxide free radicals [17]. In our study, it was found
that a low intensity physical activity program did not
affect urea and uric acid levels.

In our study, the creatine kinase and ALP
values of the obese group exhibited a significant
increase in favor of the post-test, whereas the ALP
values of the overweight group were significant
(p<0.05). Exercise reduces cellular adenosine
triphosphate, which in  turn increases cellular
permeability. Increased cellular permeability leads to a
slight increase in the serum levels of the enzymes of
musculoskeletal origin such as CK. There are studies
indicating that even a walk lasting as short as five
minutes can increase the level of these enzymes in
plasma. Physical exercises that involve various types of
contractions cause trauma in skeletal muscles and it has
been reported that such injury might cause some signs
such as muscle pain, elevated CK, myoglobin and such
muscle proteins in the bloodstream [18]. Human blood
CK levels vary depending on age, gender, race, muscle
mass, physical activity and climatic conditions. In
healthy individuals, elevated CK enzyme serum levels
are associated with intense physical exercise that
damages musculoskeletal cells. The highest CK values
are seen after physical activities that involve eccentric
muscle contractions and that last for a long period. CK
serum levels may increase with muscle tissue injury due
to intense and long-lasting exercise. The time for
creatine kinase to be secreted and excreted from plasma
may vary depending on the intensity, type, level and
duration of the exercise [18].

The main origin of CK, which is normally
present in low levels in the bloodstream, is the skeletal
muscles and it enters the bloodstream via release from
the cell when there is muscle damage. Thus, the CK
level in the blood begins to increase. In a sense, as an
indicator of adaptation to exercise or response to
exercise, creatine kinase level increased in the obese
group, whereas the increase was not significant in the

overweight group. The fact that the increase in the ALP
levels in both groups in favor of the post-test is
associated with increased serum ALP activity and bone
growth rate in children is supported by previous studies.
The production of ALP enzyme, which takes place in
various organs and tissues in the body, is higher in some
periods. Excessive production is normally seen during
childhood and developmental age, when bone growth is
rapid. Conditions other than these are associated with
various diseases [19].

In conclusion, it can be stated that a four-week
low intensity physical activity program results in a
change in the body weight, BMI, ALP and creatine
kinase activity in children between the ages of 12-14.
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