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Primer sequences used for real-time PCR

Gene Forward Primer Reverse Primer
PAX7 5 GCCACAGCTTCTCCAGCTACTC3 5 TGACCGGGTTCATGTGGTT3
PAX3 5_GCCACAGCTTCTCCAGCTACTC3 _ 5 TGACCGGGTTCATGTGGTT3
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Abstract

Introduction: Supplementation with the glutamine is likely associated with preventing or reducing muscle damage
from intense resistance exercise and increasing recovery speed and muscle performance after intense exercise.
Exercise training causes muscle damage, which is associated with the activation of satellite cells and increased
expression of PAX3 and PAX7 genes in muscle fibers. The response of these genes to exercise is inconsistent, and
most previous research has paid less attention to slow and fast twitch muscle fibers and the type of subjects (animals
and humans); In addition, the protocols of these studies were either endurance-based or the measurement times after
physical activity were not appropriate. The present study was conducted with the aim of determining and comparing
the effects of glutamine supplementation on the relative expression of PAX3 and PAX7 genes in slow-twitch muscle
fibers (soleus muscle) of male rats after a session of intense resistance exercise; and It is novel from the point of
view of determining the effect of acute intense physical activity on the expression of these genes indicative of
muscle damage, as well as determining and comparing the effects of glutamine supplementation on these genes,
especially in slow-twitch muscle fibers.

Method: The present experimental study was conducted using an animal model in the form of a multi-group
research design with a control group. 30 eight-week-old male Wistar rats were prepared and after two weeks of
maintenance in controlled conditions, they were weight-matched and randomly assigned to three equal groups
(control, glutamine supplementation, and intense resistance exercise). The glutamine supplement used in this study
was administered by gavage once a day as a powder dissolved in 100 cc of distilled water at a dose of 0.5 gr/kg of
body weight. After 5 days of supplement consumption, the rats participated in a resistance exercise session
(climbing a flat incline to a height of one and a half meters and an incline of 85 degrees) with four sets (load
equivalent to 50 to 80 percent of body weight), five repetitions, 30 seconds of rest between repetitions, and two
minutes of rest between sets. After performing PCR on the soleus muscle tissue, the expression ratio of the target
and reference genes was compared with each other. The mean variables were compared between groups (except the
control group) using an independent t-test and between each group and the control group using a one-sample t-test at
a significance level of p < 0.05.

Results: In both variables, the means were higher in the group that underwent one-session intense resistance training
than in the group that took glutamine supplements in addition to one-session intense resistance training. There was
no difference between the effect of a single session of intense resistance exercise with and without glutamine
supplementation on the relative expression of the PAX7 gene in slow-twitch muscle fibers of male rats; However,
the average relative expression of the PAX3 gene was higher in the one-session intense resistance training group
than in the one-session intense resistance training group with glutamine supplementation.



Conclusion: Performing a session of intense resistance exercise causes cellular damage in slow-twitch muscle
tissue, which is associated with an increase in the relative expression of PAX3 and PAX7 genes compared to the
control group. Glutamine supplementation prior to performing a single session of intense resistance exercise
moderated the damaging effects of intense resistance exercise and, by creating protective effects, prevented the
increase in the relative expression of PAX3 and PAX7 genes in slow-twitch muscle tissues.

Keywords: Glutamine supplementation, resistance training, satellite cells, myogenic genes, muscle damage.



