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Aim: The purpose of this research is to examine the impact of regular physical
activity on the amino acid profile of individuals living in the provinces affected
by dust particles in Iran. Methods: There were a total of 50 inactive healthy
men, with an average age of 31.64+1.5 years and a body mass index of
26.3315.6, from three provinces in Iran: Khuzestan (n=15), llam (n=15), and
Kermanshah (n=20) randomly assigned to two control and regular physical
activity groups. Prior to the study, 48 hours prior to the occurrence of dust
particles, and after the study amino acids, fat percentage, maximum oxygen
consumption, were measured. Results: It was found that time (pre-test - May
12, 2023) had a significant effect on amino acids, maximum oxygen
consumption, body fat percentage in the training group (p<0.05). In the
control group, there was no significant difference in the amino acid,
maximum oxygen consumption, body fat percentage, (p>0.05). In terms of
body fat percentage, there was a significant difference between the control
and exercise groups (p=0.01), as well as maximum oxygen consumption
(p=0.01). Conclusion: This study has demonstrated that regular exercise
training reduce dust particle damage in those exposed to dust particles.
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Extended Abstract

Aim: Air pollution represents a significant environmental issue in Iran, particularly
exacerbated in the desert areas of southeastern Iran, which experience an average of
70 days of dust annually. Furthermore, the western and southwestern provinces are
increasingly affected by dust storms, transforming this phenomenon into a critical
challenge. The Environmental Protection Agency has established a permissible
concentration limit for PM10 at 150 micrograms per cubic meter, applicable no more
than once per year. However, certain southern cities frequently report levels that
surpass this limit, with an average concentration of 189 ug/m3. Consequently, it is
essential to prioritize health measures and mitigate serious health risks in cities
impacted by dust particles, as this can significantly enhance the quality of life. The
immune system of the body appears to play a crucial role. One of the factors that
contribute to the enhancement of the immune system is the level of amino acids. The
presence of a particular sequence of amino acids is deemed essential for sustaining
homeostatic conditions and the overall health of the human body, with arginine and
alanine being notable examples. The metabolism of arginine is facilitated by the enzyme
arginase, which plays a significant role in the body's responses to asthma and allergies.
Alterations in L-arginine metabolism result in decreased availability of L-arginine for
nitric oxide production. This reduction is linked to increased activity of nitric oxide
synthase inhibitors, such as asymmetric dimethylarginine, and may help alleviate
stiffness and improve respiratory responses. Additionally, air is beneficial in the
management of conditions like asthma. There is a lack of information regarding the
impact of sports activities conducted in dusty environments on the immune system.
Nevertheless, numerous studies have highlighted the anti-inflammatory benefits
associated with regular physical activity, suggesting that it may help mitigate
inflammation induced by dust particles. This anti-inflammatory response to exercise
may be linked to the influence of amino acids on hormonal fluctuations and the
enhancement of muscle mass. Normal levels of branched-chain amino acids,
specifically leucine, isoleucine, and valine, contribute to the enhancement of anabolic

pathways by serving as substrates for protein synthesis and energy production. They
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also facilitate various metabolic processes, particularly through the activation of mTOR.
The ongoing process of protein synthesis is crucial for increasing muscle mass, exerting
anti-inflammatory effects, and bolstering the immune system. Additionally, branched-
chain amino acids are linked to the enhancement of immune responses; by elevating
glutamine levels, they provide the energy necessary for optimal immune function. This
relationship may influence the effectiveness of dust particles in the affected regions, a
topic that has received limited attention to date. The purpose of this research is to
examine the impact of regular physical activity on the amino acid profile of individuals
living in the provinces affected by dust particles in Iran.

Methods: There were a total of 50 inactive healthy men, with an average age of
31.64+1.5 years and a body mass index of 26.33+5.6, from three provinces in Iran:
Khuzestan (n=15), llam (n=15), and Kermanshah (n=20) randomly assigned to two
control and regular physical activity groups. Exclusion criteria for the study included
smoking, alcohol consumption, the presence of any diseases—particularly
cardiovascular and respiratory conditions—as well as muscle injuries. The fundamental
requirements for participation involved residing in the specified areas for a minimum of
one year prior to the commencement of the study, engaging in physical activity for no
more than 2 hours per week, being within the age range of 20 to 40 years, and having a
body mass index between 20 and 28 kg/m?. Informed consent was secured from all
participants, who retained the right to withdraw from the study at any point. Regular
physical activity was included: 30 sessions, circuit training three times a week include:
hanging from the chin up (20 seconds), jumping over obstacles at a distance of one
meter for a total of 540 cm, Sit-ups (30 seconds), chest press (70% 1RM -8 repetitions),
leg press (70% 1RM -8 repetitions), back extension (15 repetitions), calf raise (70%
1RM -8 repetitions), zigzag jump (20 repetitions), six to ten reputation lllinois Agility Test
with a 30 second rest interval. Prior to the study, 48 hours prior to the occurrence of
dust particles, and after the study amino acids, fat percentage, maximum oxygen
consumption, were measured. The study data were characterized using the mean and
standard deviation. To assess the significant differences in evaluation times and
between the two study groups, the repeated analysis of variance method was

https://jsmt.khu.ac.ir/
18


https://dor.isc.ac/dor/20.1001.1.22520708.1403.22.28.2.9
https://c4i2016.khu.ac.ir/jsmt/article-1-630-fa.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-05-31 ]

[ DOR: 20.1001.1.22520708.1403.22.28.2.9 ]

Research in Sport Medicine and Technology, Volume 22 - Issue 28 / 2024

employed. Additionally, the independent t-test was conducted after calculating the
difference between the post-test and pre-test scores for the fat percentage and
maximum oxygen consumption variables in both the control and training groups.
Statistical analysis was performed using SPSS20 software, with a significance level set
at P=0.05.

Results: It was found that time (pre-test - May 12, 2023) had a significant effect on
amino acids, maximum oxygen consumption, body fat percentage in the training group
(p<0.05). In the control group, there was no significant difference in the amino acid,
maximum oxygen consumption, body fat percentage, (p>0.05). In terms of body fat
percentage, there was a significant difference between the control and exercise groups
(p=0.01), as well as maximum oxygen consumption (p=0.01).

Conclusion: This study has demonstrated that regular exercise training reduce dust
particle damage in those exposed to dust particles. The findings of the current study
indicate that plasma arginine levels decline following three months of consistent
exercise, which may lower the risk of respiratory conditions such as asthma in
environments with dust particles. A portion of the harm inflicted by dust can be linked to
the generation of free radicals, with nitric oxide playing a crucial role in this process.
Nitric oxide (NO) is synthesized by a group of isozymes known as nitric oxide synthases
(NOSs), all of which utilize L-arginine as a substrate. The generation of NO within the
lungs and airways serves multiple functions during lung development, including the
regulation of smooth muscle tone in the airways and blood vessels, as well as
involvement in inflammatory responses and host defense mechanisms. Disruption of L-
arginine/NO balance, due to the buildup of endogenous NOS inhibitors and competition
for substrate with arginase enzymes, contributes to various pulmonary conditions and
diseases, including asthma and chronic obstructive pulmonary disease. Furthermore,
arginine is a substrate for numerous metabolic pathways that yield a variety of
biologically active substances, such as nitric oxide, creatine phosphate, agmatine,
polyamines, ornithine, and citrulline. The availability of arginine is primarily controlled by
two enzymatic systems: arginase, which is part of the urea cycle, and nitric oxide
synthase. Arginine exerts numerous effects within the body, including the modulation of
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immune system function, promotion of wound healing, regulation of hormone secretion,
control of vascular tone, enhancement of insulin sensitivity, and improvement of
endothelial function. Research indicates that arginine and exercise have a significant
impact on oxidative stress and the suppression of inflammatory factors. Regular
exercise can enhance aerobic fitness, decrease body fat percentage, and improvement
levels of amino acids such as arginine, alanine, leucine, isoleucine, and valine. This
improvement may mitigate the adverse effects of dust particle exposure in healthy men
residing in regions impacted by such particles. Consequently, promoting consistent
physical activity in areas with clean air throughout the year appears to be an effective
strategy for alleviating the complications associated with dust exposure on polluted
days. The present study encountered several limitations, notably the research sample
consisting of inactive men and the varying environmental characteristics across the
three provinces of Kermanshah, Khuzestan, and llam. The air temperatures in these
provinces differed during the periods when dust particles were present. It is
recommended that future research focus on specific populations exposed to dust

particles while maintaining consistent environmental conditions.
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