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Abstract

Background & Aims: Knee pain is one of the most common pains complained of
by military officer’s students. Musculoskeletal injuries due to increased load are the
reason for the loss of a significant part of the useful time of basic military training
and are one of the important reasons for reducing the use of military training. One
of the important genetic indicators that SMAD3, GDFS5, and asporin (ASPN) genes
have been studied to predict the incidence of joint pain and osteoarthritis, especially
in the knee joint. This study aimed to investigate the changes in the expression of
genes that predict the incidence of pain in the lower extremities after 16 weeks of
progressive exercise. D14 paid for the aspirin gene (ASPN).

Methods: The statistical population of the present study was the students of Imam
Ali (AS) Military University. Inclusion criteria were no abnormalities in the lower
limbs that could be seen by visual and functional assessments. He was in good
health and had no history of surgery or trauma injuries in the past six months. A
total of 100 students were randomly selected and volunteered to complete their
research by completing a research application form. Subjects were randomly
divided into three groups: training intervention, training intervention with booster
session, and control. To determine the genotype of each subject, after 12 hours of
fasting, 10 ml of venous blood was taken at 8 am in the University Medical Center
by a laboratory science expert under the supervision of a physician and used to
extract DNA. Blood sampling was taken twice, the first time before the start of the
training intervention and the second time after 16 weeks of training, and one day
after the last day of training. DNA was extracted from blood leukocytes by the
salting-out method. After digestion of DNA with a type of shear enzyme, a large
number of fragments of different lengths were obtained, and then these fragments
were separated using agarose gel, which was possible to identify a specific
fragment using direct and inverse primers. Some of the SMAD3, GDFS5, and ASPN
genes containing the studied polymorphisms were amplified by PCR technique.The
exercises were held in four levels and each level was performed with a specific
purpose for a period of one month. From the first to the fourth level, the exercises
are progressive. The sessions were conducted three sessions per week and each
session lasted for 60 minutes. In the group that did the + booster session, the
subjects in the last training session of each week did the exercises of that week with
twice the duration of each set in the first sessions. But the booster session group did
the exercises without changing the time. To evaluate and determine the intensity of
sports activity, a Polar telemetry clock was used for several subjects, which was
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used to control and monitor changes in subjects' heartbeats.

Results: Results showed that SMAD3 gene expression in the training + booster
session group was significantly different from the training group and there was no
significant difference compared to the control group (P>0.05). Also, the expression
of the SMAD3 gene in the exercise group was significantly different from the
control group (P<0.05). ASPN gene expression in the training + booster session
group was significantly different from the training group and the control group
(P<0.05). There was a significant difference in the expression of gene expression in
the exercise group compared to the control group (P<0.05). GDFS5 gene expression
in the training + booster session group was significantly different from the training
group and the control group (P<0.05). There was a significant difference in gene
expression of the exercise group compared to the control group (P<0.05).
Conclusion: Progressive training seems to have two special features that
distinguish this type of exercise from other types of exercise programs. The first
proposition is that in this type of exercise, stretching or stretching combined with
resistance activities usually bears the weight of the body, which combines the
characteristics of resistance training and stretching exercises. Also involved in this
type of exercise are the tiny muscles, which in turn are important in the
development of common deep pain. The second proposition is the activation of
profundity receptors in this type of exercise. These receptors are activated during
imbalance and protect the muscle and joint from injury when there is an imbalance
of weight and joint angle. Given that the expression of ASPN and GDFS5 genes in
the exercise groups with booster session was significantly reduced compared to the
group with the exercise program alone, it is possible that the intensity of the
exercise program can be effective in changing the expression of genes predicting
pain. . In the booster sessions, the intensity of the exercises increased with the
increase of training sets. Studies that have reported booster sessions in training
sessions have also reported improved patient rehabilitation and pain relief,
especially in the lower extremities. Therefore, it can be concluded that progressive
exercise can modulate the gene expression of polymorphisms associated with pain
in the lower extremities, especially the knee joint. As a result, it is better to use a
combination of progressive exercises with booster sessions, and in the military,
including officer students, operational forces and even staff can be a factor to
prevent pain in the lower extremities, especially in the area. Be on your knees.
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