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Abstract

this study aimed to investigate the effect of a period of selected motor intervention
program on improving the performance of motor skills of children carrying ACE and
ACTN-3 different genotypes. To this end, children's movement skills (50 boys, 5.8 £ 1.32
years) in tow subscales of locomotors and Object control is evaluated using Ulrich’s gross
motor development test before and after eight weeks of the motor training program. In
addition, epithelial mouth cells and PCR technique determined ACE and ACTN-3
genotypes. The results of the covariance analysis showed that children carrying ACE-D
allele, separately (DD or ID), and combination (DD+ID), compared to those with 1l
homozygotes and children carrying ACTN-3- R allele, Separate (RR or RX) and
combination (RR+RX) compared to those with XX homozygotes to response the motor
intervention program had higher levels of progression in performance of locomotors motor
skills (p<0.01). Also, the response of children carrying “optimal” genotype combination
(ACE DD or ID+ACTN-3 RR or RX) compared to children carrying a “suboptimal”
genotype combination (possessing either one or both of ACE Il and/or ACTN3 XX) were
more trainability and had a higher level of progress in performance of locomotors
movement skills (p<0.01). However, none of these differences was observed in object
control movement skills performance (p> 0.05). Therefore, it seems that the performance
of locomotors movement skills in children depend on the genetic (ACE 1/D and ACTN-3
R/X genotypes), and this can be considered in sports talent detection.
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Extended Abstract

Background and purpose

According to the theory of dynamic systems, one of the important factors
influencing the development of FMS in children is genetic factors (1, 2). The
underlying phenotypes of FMS (such as strength, power, type and size of muscle
fibers) can be affected by heredity (3, 4). To date, over 20 important genes have
been associated with movement and physical performance-related phenotypes,
which the ACE, ACTN3 gene polymorphisms are two of the most studied (3,5-
13). It can be hypothesized that children carrying the ACE D allele and the ACTN3
R allele, respectively compared to children carrying homozygotes Il and XX have
a higher capability of trainability and the improvement of motor skills in responses
to motor training program. Therefore, since there is no research evidence in this
context and there are conflicting results in the literature, the aim of the present
study was to investigate the effect of a period of selected motor intervention
program on improving the performance of motor skills of children carrying ACE
and ACTN-3 different genotypes.

Materials and Methods

This is a semi-experimental study. In this study, fifty pre-school boys [with mean
and standard deviation of 5.8 + 1.32 years (age), 121.65 + 5.23 (cm) height, 20.12
+ 1.41 (kg) weight, and BMI 18 + 4.34 (W / h?)] were selected by random
sampling from tow pre-school centers of Khorramabad city as a sample of
research. The inclusion criteria for the study’s participants included having
physical, mental, psychological and motor health for both parents and their
children. In addition, exclusion criteria included having any addiction to opioids
by the parents and having disabilities or mental, physical, mental and
psychological problems for both parents and their children. Participants were
familiarized with the stages and research tests two weeks before the start of the
main research process. Then, their performance in the execution of FMS,
including locomotors and object control movement skills was evaluated before
and after the presentation of the 8-week motor training program by Ulrich’s gross
motor development test I (TGMD-2). In the end, after saliva sampling, the ACE
I/D and ACTN3 R577X gene polymorphism was determined by a private
laboratory. In this study, descriptive statistics (mean and standard deviation) was
used to summarize and categorize information. By using the chi-square test (X?),
the distribution of ACE I/D and ACTN3 R577X polymorphism were evaluated
for compliance with the Hardy—Weinberg equilibrium. In this regard, covariance
analysis test (with the aim of eliminating the effect of pre-test of fundamental
movement skills), was used to investigate the individual and combined influence
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of ACE (I/D) and ACTN3 (R577X) gene polymorphism on children’s FMS in
response to motor training program. The SPSS software ( V20) was used in
statistical assessment. The level of statistical significance was defined as p < 0.05.

Results

The results of chi-square test showed that the frequency of ACE genotypes
(P=0.841) and ACTN-3 genotypes (P=0.839) are in balance with Hardy Weinberg
principle. The results of covariance analysis revealed that ACE I/D genotypes, in
contrast to object control movement skills (F=1.074, P=0.350), had a different,
significant effect on trainability and improving the level of locomotors movement
skills (P=0.000, F=23.543). The results of Bonferroni post-hoc test showed that
the performance level of locomotors movement skills is lower in children with 11
genotype than with DD genotype (P=0.000) and ID genotype (P=0.000). Also,
children carrying DD+ID genotype compared to the carriers of Il genotype, in
contrast to the object control motor skills (P=0.759, F=0.095), had a significant,
different effect on trainability and improvement in the performance level of
locomotors movement skills (P=0.000, F=29.318). The results of covariance
analysis indicated that ACTN-3 R/X genotypes, in contrast to the object control
motor skills (P=0.980, F=0/020) had a different and significant effect on the
trainability and improving the performance level of locomotors movement skills
(P=0.000, F=10.459). In this regard, the results of Bonferroni post-hoc test
implied that the performance of locomotors movement skills in children with XX
genotype was lower than that of children with RR genotype (P=0.000) and RX
genotype (P=0.000). Moreover, children carrying RR+RX genotype compared to
the children carrying XX genotype, in contrast to the object control motor skills
(P=0.840, F=0.041), had a different, significant effect on the trainability and
improving the performance level of locomotors movement skills (P=0.000,
F=36/672). Besides, children carrying “optimal” genotype combination (ACE DD
or ID+ACTN-3 RR or RX) compared to children carrying a “suboptimal”
genotype combination (possessing either one or both of ACE Il and/or ACTN3
XX) were more trainable and had a higher level of progress in performance of
locomotors movement skills (p < 0.01). However, none of these differences was
observed in object control movement skills performance (p > 0.05).

Conclusion

Therefore, it seems that the performance of locomotors movement skills in
children depends on the genetic (ACE I/D and ACTN-3 R/X genotypes), and this
can be considered in sports talent detection. Therefore, given the importance of
developing and acquiring basic motor skills in encouraging children to participate
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in physical activity and, subsequently, learning sports skills during adolescence,
youth, and adulthood as well as the importance of identifying the genetic variables
associated with sports performance over the past decade. We can imagine a two-
way communication bridge between gaining competence and mastery in
implementing the basic motor skills, having an ideal genetic profile of ACE D /
ACTN-3 R and | / X genotypes and achieving elite levels in implementing high-
level sports skills (4, 6).
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Table 2 - The effect of different ACE 1/D genotypes in response to exercise program
on the performance of children's fundamental movement skills
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4+£0. 23,
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Table 3 - The effect of different ACTN-3 R/X genotypes in response to exercise
program on the performance of children's fundamental movement skills
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Table 4- Comparison of the effectiveness of the optimal genotype profile (DD or ID
ACE + RX or ACTN-3 RR) compared to the suboptimal genotype profile (having

one or both ACE Il or ACTN-3 XX genotypes) on improving the performance of
Fundamental motor skills in response to Exercise program
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