Vol 4 No 3 October 2019 '/Lunm
F

ARMATERA
E-ISSN: 2528-410X

ORIGINAL ARTICLE

ASSOCIATION OF PPARA INTRON 7 G/C (RS4253778)
POLYMORPHISMS WITH MUSCULAR ENDURANCE AMONG
SOCCER SCHOOL STUDENTS IN MEDAN

Roy Wilson Sihaloho'#, Yahwardiah Siregar®*, Maya Savira®

!Darmo Nursing Academy Medan
2 Department of Biochemistry, Faculty of Medicine, University of North Sumatra, Medan
3 Department of Physiology, Faculty of Medicine, University of North Sumatra, Medan
4 Master of Biomedical Sciences Study, Faculty of Medicine, University of North Sumatera,
Medan

*Corresponding author: kentzu.3103@gmail.com

Abstract: Peroxisome proliferator-activated receptor alpha (PPARa) is the
transcription-factor gene that regulates lipid metabolism and glucose homeostasis
of energy within the mitochondria. PPARa gene Intron 7 variation is associated
with the phenotype of human performance. Homozygous GG is more often found
among athletes concerning muscular endurance. This study aims to investigate the
association of PPARa polymorphism with muscular endurance. Samples from
buccal cells were collected from 77 boys (aged 11-16 years). PPARa Intron 7
polymorphism was examined using PCR-RFLP with restriction enzyme Taql.
Meanwhile, the Curl-Up test has been performed to determine the muscular
endurance of the subjects. The relationship between PPARa Intron 7
polymorphism with muscular endurance was assessed by using Fisher’s Exact
test. The study found the genotype GG and GC of 97.4% and 2.6%, respectively.
Muscular endurance was shown among categories of poor (66.2%) and fair
(15.6%). Statistical analysis established no association between PPARa
polymorphism with muscular endurance (p = 0,564).
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INTRODUCTION Coaching soccer players does
not only focus on training in playing
football techniques but also on
physical abilities. Physical ability
depends on a combination of several
environmental and genetic factors.
Several genetic variants have
important effects on the composition
of the human body and metabolism,
such as muscle endurance, muscle
explosive power, strength, mass, and
composition of muscle fibers, agility,

Football is wvery popular in
Indonesia, this can be seen from the
enthusiasm of the Indonesian people
in supporting the national team when
competing. However, the Indonesian
national team has not been able to
show proud achievements in football
at the international level, let alone
win the FIFA world cup. Indonesian
football in the future should focus on
coaching young players.
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neuromuscular  coordination  and
even affect other phenotypes.'

The peroxisome proliferator-
activated  receptor alpha gene
(PPAR0) located on chromosome 22
(22912-9q13.1) is a transcription
factor that regulates fat metabolism,
glucose, and energy homeostasis in
the mitochondria which will be
activated during a decrease in energy
during exercise and in the type of
exercise which is oriented towards
muscular endurance. PPARa gene
expression is very high in tissues that
metabolize fatty acids, especially in
the liver, skeletal muscle and heart.
PPARa gene expression is also
higher in type | muscle fibers (slow-
twitch) than in type Il muscle fibers
(fast-twitch). Genetic variations that
are often analyzed are located in
intron 7 (G / C, rs4253778).2

The frequency of the C allele
in the PPARa gene was significantly
more frequently found in soccer
players than in untrained people and
in school-age children in Russia
compared to homozygous GG.'*
Lithuanian male athletes with CC /
GC genotype in the PPARa gene had
significantly greater muscle mass and
muscle contraction strength than
homozygous GG. While allele C was
significantly found in the majority of
athletes oriented to muscle explosive
power compared to athletes oriented
to aerobic or anaerobic mixed
activities.®

PPARa G/C gene
polymorphisms are associated with
sports that are oriented to muscle
endurance. This is evidenced by the
relationship of the G allele to the
increase in fatty acid oxidation in
skeletal muscles and an increase in
the proportion of type | muscle fibers
due to the more efficient use of
oxygen during continuous muscle
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activity.>® Athletes who exercise
endurance-oriented relatively have
more type | muscle fibers than type
Il in the muscles that are trained.
This allows muscle contractions to
last for a long time.?®”’

The purpose of this study was
to determine the relationship between
PPARa gene variants and muscle
endurance in soccer school students
in Medan.

METHODS

This study wuses a cross-
sectional study involving several
soccer schools in Medan, including
Sejati Pratama soccer school (SSB),
Taman Setia Budi Indah SSB and the
University of North Sumatra SSB.
Approval of research ethics was
obtained from the Ethics
Commission of the Faculty of
Medicine, the University of North
Sumatra with Number N0.496 / TGL
/| KEPK FK USU-RSUP HAM /
2016.

The total sample of the study
was 77 people with male sex, aged
11-16 vyears old, doing routine
exercise 3 times a week, and in good
health, as evidenced by the results of
physical examination.

Buccal cells are taken using a
buccal brush, DNA isolation from
each buccal cell sample is carried out
at the USU Faculty of Medicine
Integrated  Laboratory. Materials
used for DNA isolation include;
PrestoTM Buccal Swab ¢gDNA
Extraction Kit (Geneaid), Proteinase
K (100 pg / mL), 10x Tris-Acetate-
EDTA (TAE) Buffer (Vivantis).
Measurement of DNA concentration
and purity was carried out using a
NanoPhotometer.

Amplification of the PPARa
G/C Intron 7 gene using Primary
Forward-5 'ACA ATC ACT CCT
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TAA ATA TGG TGG 3' with a
volume of 1.0 pL and Primary
Reverse-5 'AAG TAG GGA CGA
ACA GGA CCA GTA 3 with
volume 1, 0 pL. GoTaq (R) Green
Master Mix (Promega, USA) uses a
volume of 12.5 pL, DNA samples
with a volume of 2.0 pL and Nucleus
Free Water 8.5 pL to a volume of 25
uL. The PCR program was
conditioned  with  an initial
denaturation stage at 95 ° C for 2
minutes, followed by 30 denaturation
cycles for 30 seconds, annealing at
56 ° C for 30 seconds and an
extension stage at 72 ° C for 30
seconds with the final extension
stage at a temperature of 72 ° C for 5
minutes. The PCR product was 5.0
puL incubated using the Taql
(Bioline) enzyme with a volume of
0.5 pL, 10x Tagl buffer (with BSA)
1.0 puL, and Nucleus Free Water 3.5
pL. This method results in a
truncation of 266 bp amplicon (GG)
into two C allele fragments at 216 bp
and 50 bp. The RFLP-PCR product
was incubated in a water bath at 65°C
for 4 hours. Electrophoresis using
Agarose (Bioline) with a
concentration of 3% at a voltage of
80 V for 90 minutes, Hyperladder /
Marker DNA 25 bp (Bioline) with a
volume of 5.0 puL, 10x Tris-Acetate-
EDTA (TAE) Buffer (Vivantis),
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Ethidium Bromide is wused for
coloring gene variations and
visualized using a UV reader
(UVITEC).

Muscle endurance checks are
performed using the Curl-Up test.
The number of Curl Ups that each
subject can do will be interpreted.
Interpretation of Curl-Up results is a
very good category (above 90
percentile), good category (70-80
percentile), average category (50-60
percentile), less category (30-40
percentile) and very less category
(below percentile) 20)

The statistical test used to
determine the relationship between
PPARa G/C Intron 7 genotype
variants and muscle endurance is the
Fisher's Exact Test statistical
analysis.

RESULTS

The research subjects were students
of football school (SSB) aged 11-16
years, male sex, doing soccer
training routinely 3 times a week,
guided by a coach, with a healthy
physical condition as evidenced by
the results of physical examination.
Table 1 shows the percentage
variation in the majority of GG
genotypes found with the number of
G alleles (97.4%) compared to C
alleles (2.6%).

Table 1. Distribution of PPARa G / C Intron 7 Polymorphisms

PPARa G/C Intron 7 gene polymorphism Number Percentages (%)
GG 75 97.40
GC 2 2.60
CcC 0 0.00
G allele 152 97.40
C allele 2 2.60
Number of G and C alleles 154
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Table 2 shows that muscle endurance
in the majority of soccer school
children is very low in the genotype
of GG by 50 people (64.9%), but

VL.
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muscle endurance is very good for 2
people (2.6%) and muscle endurance
is good for 4 people (5.2%).

Table 2. Bivariate analysis of PPARa G / C Intron 7 Gene Polymorphisms
with Muscular Endurance

Muscle endurance

PPARa GC
Genotype Intron Average Below Poor Nilai p
7 Exce(l)lent GCLOd n (%) average n (%)
n(%) n(%) n (%)
oG 2(26) 4(52) 8(104) 11(143) B50(649) [ cpsn
GC 0 0 1(13)  1(L3) '

*Fisher’s Exact test sign<0.05

Statistical analysis using Fisher's test
(0.564) showed no significant
relationship between PPARa G / C
Intron 7 gene polymorphisms and
muscle endurance.

Figure 1. PCR-RFLP Electrophoresis
Results of The PPARa G / C Intron 7
Gene Product (Lane L1,2,4,6,7,8 and 9:
GG; Lane 3and 5: GC).

DISCUSSION

Based on the results of this
study it was stated that the GG
genotype had the highest percentage
(97.5%) and GC genotype (2.6%),
while the CC genotype was not
found in this study. Other results also
state that the frequency of the GG
genotype and PP allele G / C Intron 7
gene alleles was statistically higher
found. In a study of Russian athletes
oriented to muscle endurance,
genotypes of GG (80.3%), GC
(17.9%) and CC (1.8%) were found.®
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Research on children aged 11 years
showed genotyping of GG (75.6%),
GC (22.3%) and CC (2.1%).°
Research on Lithuanian soccer
players shows the genotypes of GG
(63.3%), GC (33.2%) and CC
(3.5%).1° Research on professional
Italian  soccer  players  found
genotypes of GG (48%), GC (44.5%)
and CC (7.5 %).!* While research on
Caucasian ethnicity showed
genotyping of GG (33.17%), GC
(46.91%) and CC (19.90%).%? Then
research on Israeli athletes obtained
the results of genotyping GG (5%),
GC (43%) and CC (67%).1

In the results of this study, the
muscle endurance of the majority of
soccer school children is very low.
But genetically it has supported
having good muscular endurance.
Based on the results of previous
studies it has been stated that the GG
genotype in intron 7 PPARa genes is
associated with muscle endurance.
GG genotype subjects have lower
biceps size and pushing strength
compared to GC and CC
genotypes.t> G allele is associated
with an increase in fatty acid
oxidation and an increase in the
number of types | muscle fibers
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(slow twitch) which contribute to
muscle endurance in athletes and
more efficient use of oxygen.
Significantly the majority of G
alleles were found in Russian
athletes  oriented to  muscular
endurance compared to athletes
oriented to muscle explosive power
and homozygous GG was
significantly higher found in type |
muscle  fibers  compared to
homozygous GC.2 Allele C in the
PPARa gene was found in a group of
athletes oriented to a combination of
endurance and muscular endurance
compared to the general population,
CC genotype was associated with
increased muscle mass and greater
muscle contraction, while GG
genotype was associated  with
muscular endurance.® The frequency
of PPGa gene GG genotype is higher
in endurance-oriented Israeli
athletes.™® G allele in rowing athletes
was found to be more dominant than
in untrained people.’* The majority
of GG genotypes were also found in
professional Italian soccer players
compared to the control group.!!

The low muscle endurance in
soccer school children may be due to
various  factors, including the
exercise factor. One type of exercise
to increase muscle endurance that is
recommended is a 60-second sit-up
exercise. Regular sit-up exercises
will help increase the strength and
speed of abdominal  muscle
contraction and  prevent fat
accumulation. Another
recommended exercise is running
100 meters. Long-distance running
exercises (1000 meters) will increase
cardiorespiratory endurance. With
good endurance, soccer players will
stay awake during the match.t®
Muscle endurance training increases
the use of non-plasma fatty acids and
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increases the oxidative ability of
skeletal muscles through regulation
of PPAR gene expression.*

Muscle endurance training for
6 weeks in adolescent athletes shows
an increase in muscle endurance by
8-41%.°  While neck muscle
endurance exercises for 12 weeks in
swimming athletes provide a
progressive increase in the time of
muscle contraction and the number
of exercise reps.” Exercise programs
that are carried out at a young age
can increase muscle strength, muscle
endurance, muscle burst strength,
and balance. It also can improve
body composition and motor skills.
Thus a permanent training program
is needed.®

Muscle endurance training for
6 weeks (VOZmax 60%'80%) is
needed to stimulate an increase in
PPARo. mRNA so that it will
increase mitochondrial biogenesis.
Increased PPARa in type I muscle
fibers causes an increase in the
oxidative ability of fatty acids and
insulin response.® The composition
of the type of muscle fibers is
determined isoform myosin heavy
chain (MHC). The percentage of
MHC IIA is higher at the age of 15
years more than the age of 11-13
years. But the percentage of type I
muscle fibers (slow twitch) s
significantly lower at the age of 15
compared to ages 11-13 years. The
high proportion of MHC 1IA in
muscle fibers indicates anaerobic
adaptive response, muscular and
aerobic explosive power,
spontaneous muscular endurance to
soccer training programs. Increased
type 1A muscle fibers are associated
with  differences in  exercise
programs.
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CONCLUSIONS

Based on the results of
statistical analysis there is no
relationship between PPARa
genotype variants and muscle
endurance. But genetically, subjects
have been supported to have good
muscular endurance. Exercise
factors, nutrition, and other genetic
variants can also affect muscle
endurance. Further research is
recommended to examine the
relationship of PPARa gene variants
to muscle fibers and their effect on
fatty acid oxidation related to muscle
endurance in femoris muscle. This
kind of research has never been done
in Indonesia.
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