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Abstract

Objectives: Genetic variables are considered as individual parameters that can affect the underlying
phenotypes of sports performance. Therefore, the aim of the present study was to compare 1/D genotype of
the ACE gene and R577X of the ACTN-3 gene in Iranian elite and non-elite male wrestlers.

Methods & Materials: The present study was quasi- experimental research. The research population
included all Iranian elite and non-elite male wrestlers, among whom 22 elite wrestlers (Mean: age 27.32,
weight 95.41 kg, height 175.35 + 5.68 cm) and 36 non-elite wrestlers (Mean: age 29.45, weight 96.54 kg,
height 178.68 cm) were selected by the purposive sampling technique. After extracting the DNA of the
participants, their ACE and ACTN-3 gene genotypes were determined using the PCR-RLFP technique and
electrophoresis. Analysis of research data was done using Chi-square test.

Results: The results showed that compared to non-elite wrestlers, elite wrestlers had a significantly higher
distribution of the DD genotype of the ACE gene and the RR and RX genotypes of the ACTN-3 gene.
However, non-elite wrestlers had a significantly higher frequency distribution of 1l and ID genotypes of
ACE gene and XX genotype of ACTN-3 gene compared to elite wrestlers.

Conclusion: It can be stated that there is a positive relationship between reaching elite levels in the sport
of wrestling and having the DD genotype of the ACE gene and the RR genotype of the ACTN-3 gene, which
probably identifies these two genes as genetic factors Which are effective in creating the basic phenotypes
of the wrestling sport such as strength and subsequently the emergence of individual differences in athletes.
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Extended Abstract

Background and Purpose

More than 66% of individual differences in physical and sports performance can be explained by
genetic variables (1). Among the genes that have been identified so far, ACE and ACTN-3 gene
have received more attention from researchers (1, 2). The ACE gene is one of the most important
genes related to physical and sports performance, which has recently attracted the attention of
many researchers (3). ACE gene genotypes indicate individual differences in the activity of the
renin-Angio tensive system (4). This gene converts angiotensin I, which is a decapeptide, to
angiotensin I, which is an active octapeptide. Angiotensin Il is expressed in skeletal muscles and
acts as a regulator of muscle hypertrophy in response to exercise and sports activities as well as
mechanical loads and pressures (1). Another important and well-known gene related to physical
and sports performance is ACTN-3. This polymorphism includes arginine codon (R) and
termination codon (X), leading to the creation of three types of genotypes (RR), (RX) and (XX).
In this context, the expression of alpha-actinin-3 (ACTN-3) is largely restricted to fast glycolytic
fibers of skeletal muscles and is found only in type Il muscle fibers (1.3, where they connect the
actin filaments and cause the establishment of the contractile system of the muscle. Various studies
have been conducted on alpha-actinin 3 genotypes. According to these explanations and research
findings, it can be assumed that elite wrestlers carry more R allele of ACTN-3 gene than non-elite
wrestlers. The research evidence has not investigated the distribution of R577X genotype of
ACTN-3 gene in elite and non-elite Iranian wrestlers (1, 4). Therefore, considering the relationship
and influence of ACE and ACTN-3 gene genotypes on the physical and sports performance of
athletes at high levels of sports, the question arises whether the distribution of these genotypes is
different in elite and non-elite Iranian wrestlers. So far, this important issue has not been
investigated in the research literature. As a result, the aim of the present study was to compare the
genotype I/D of ACE gene and X/R of ACTN-3 gene in Iranian elite and non-elite wrestlers.

Materials and Methods

The present study was quasi- experimental research. The research participants included all elite
and non-elite Iranian male wrestlers, among them 22 elite wrestlers (age: 27.32+4.11 years;
weight: 95.41+11.12 kg;), and 36 non-elite wrestlers (age: 29.45+5.15 years; weight: 96.54+10.75
kg;) were selected by the purposive sampling technique. After extracting the DNA of the
participants, their ACE and ACTN-3 gene genotypes were determined using the PCR-RLFP
technique and electrophoresis. The research data were analyzed using Chi-square test.

Findings

The results showed that compared to non-elite wrestlers, elite wrestlers had a significantly higher
distribution of the DD genotype of the ACE gene and the RR and RX genotypes of the ACTN-3
gene. However, non-elite wrestlers compared to elite wrestlers had a significantly higher
frequency distribution of 11 and ID genotypes of ACE gene and XX genotype of ACTN-3 gene.
Based on the study’s results, wrestlers with the D allele of ACE and the R allele of ACTN-3,
respectively, compared to the wrestlers with 11 and XX homozygotes have a higher level of
performance and sports success.
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Conclusion

As the study’s findings show, it can be stated that there is a positive relationship between reaching
elite levels in wrestling and having the DD genotype of the ACE gene and the RR genotype of the
ACTN-3 gene, which probably make these two genes effective genetic factors in creating
phenotypes. It introduces the fundamentals of wrestling such as strength and subsequently the
emergence of individual differences in athletes.
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The Article Message

Based on the research results, wrestlers with the D allele of ACE and the R allele of ACTN-3,
respectively, compared to the wrestlers with Il and XX homozygotes have a higher level of
performance and sports success. Therefore, considering the importance of wrestling as an Olympic
medal winning discipline for our country as well as the importance of identifying genetic variables
related to sports performance during the last decade, it is possible to imagine a two-way
communication bridge between having a favorable genetic profile of ACE I/D and ACTN-3 R/X
genotypes and reaching elite levels for wrestling athletes. Among the research limitations, we can
mention the small number of subjects, especially the number of elite wrestlers, the failure to
consider epigenetic conditions, and the frequency was only examined in males.
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2. Restriction Fragment Length Polymorphism
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Table 1- Studied genes and genotypes, fragment length and their cutting enzymes
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Cutting enzymes Fragment length Genotype Gene
592 ID
Ncol 312 ID ACE
592,312 I
205,86 RR
HpyF3I (Ddel) 108,97,86 RX ACTN-3
97,108,205,86 XX
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Table 2- Characteristics of primers and the length of the gene fragment under study
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length of piece “5 to 3” mmnrmseeeeeee primers Gene
20 CTGGAGACCACTCCCATCCTTTCT <3, ACE
20 GATGTGGCCATCACATTCGTCAGAT S
21 CTGTTGCCTGTGGTAAGTGGG <8, ACTN-3
21 TGGTCACAGTATGCAGGAGGG Sy
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1. Polymerase Chain Reaction
2. Thermal Cycler
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Table 3- Descriptive information (mean and standard deviation), related to individual characteristics of
elite and non-elite wrestlers

Mean(S.D) ;5 Mean(S.D) a3 Mean(S.D) cyo ) Syl 8 L yusie

.. ‘ e - 5
95.41+11.12 175.35+5.68 27.32+4.11 22 m O
Elite wrestlers

e ] & .o
96.54+10.75 178.68+6.87 29.45+5.15 36 ‘“’“r‘ Ol (S
Non-elite wrestlers
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Significance Non-elite wrestlers Elite wrestlers Variables
0.000 (%41.6) 15 (%13.6) 3 I
0.000 %33.3) 12 %27.3)6 ID ACE sy
0.000 %25) 9 (%59) 13 DD

1. SPSS
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Figure 1- Chart of comparison of the frequency distribution of the I/D genotype of the ACE gene
among elite and non-elite wrestlers
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Table 5- Comparison of frequency distribution of R/X genotype of ACTN3 gene between two groups
of elite and non-elite wrestlers

N e o
Significance e Elite wrestlers Variables
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Figure 2- Chat of comparison of the frequency distribution of the R/X genotype of the ACTN3 gene in
elite and non-elite wrestlers
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