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ABSTRACT

L[S eIt e e o) EE =R This study aims to investigate the effect of detraining on the telomere length
in skeletal muscles of male mice.

Received: 16 Nov 2021 SSEESERE N EGEEE The samples were 24 C57BL/6 male mice that were randomly divided into four
Accepted: 22 Jan 2022 i groups: Base control (n=6), control (n=6), low-intensity training (n=6), and high-intensity training (n=6).

The training program was performed for 8 weeks, 5 days per week following 4 weeks of detraining.
The factors were measured after DNA and RNA extraction using real time polymerase chain reaction
method. The data were analyzed using two-way ANOVA.

[(EEMTE The main effects of muscle type (slow-twitch and fast-twitch) (P=0.825) and detraining type
(P=0.062) and their interaction effect (P=0.408) on the expression of TRF1 gene was not significant.
The main effects of muscle type (P=0.073) and detraining type (P=0.309) and their interaction effect
(P=0.093) on the expression of TRF2 gene was not significant, either. The main effects of muscle type
(P=0.763) and detraining type (P=0.053) and their interaction effect (P=0.651) on the telomere length
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Keywords: was not significant, either.

Detraining, Skeletal ¢ [SNENELT Detraining after high-intensity or low-intensity training affects the telomere length of slow-
muscle, Telomere twitch and fast-twitch muscles equally. It seems that detraining in people with a history of exercise with
Length, TRF2, TRF2 i different intensities has no different effect on skeletal muscles.
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Extended Abstract

Introduction

keletal muscle is a post-mitotic tissue that

is composed of multinucleated myofibers

(cells), the elements that arise from the fu-

sion of mononuclear myoblasts during de-

velopment [3]. There is a special structure
inside the nucleus at the end of the chromosomes that is
called telomere [4]. During cell proliferation, telomeres
are shortened and cause irreversible cell cycle arrest [5].
Previous studies have reported the relationship between
telomere length and environmental factors, psychologi-
cal pressures in life, lifestyle changes (such as exercise,
diet, body mass), socio-economic status, and smoking.
Inactivity or reduced load causes loss of muscle mass [9].
The decrease in muscle mass and subsequent decrease in
muscle strength and performance can lead to a decrease
in quality of life and life expectancy [11]. The benefits of
regular exercise can be lost by its discontinuation, which
is called detraining. Detraining is the partial or complete
loss of adaptations caused by training in response to insuf-
ficient training stimuli [12].

Previous studies have had contradictory results. Consid-
ering that the role of atrophy and the reduced number of
fibers in the total muscle atrophy is still a controversial
issue, no clear answer has been given to the questions:
what is the effect of detraining on the telomere system?
Is the behavior of the telomere system different after dif-
ferent exercises? Is there a difference between fast-twitch
and slow-twitch muscle tissues in terms of the effect of
detraining on the telomere system?

Methods

The is an experimental study. The samples were 24
C57BL/6 mice that were purchased from the Labora-
tory Animal Breeding Center of Ahvaz Jundishapour
University of Medical Sciences in Ahvaz, Iran and kept
in the laboratory animal center of Abadan University of
Medical Sciences in an environment with a temperature
of 22 +£2°C, a relative humidity of 30-70% and a 12-hour
light-dark cycle. The mice were equally divided into four
different groups. Mice from the base control group were
dissected at the beginning of the study (n=6). Therefore,
the remaining 18 mice were divided into three sedentary
groups of high-intensity interval training (n=6), low-in-
tensity interval training (n=6), and main control (n=6).
The training intervention was done for eight weeks, 5
days per week. Four weeks after intervention and at the
end of the detraining period, all procedures of dissection,
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tissue removing and tissue analysis were performed on
the remaining mice from each group to evaluate the effect
of detraining. After preparing the tissue and removing the
extensor digitorum longus (EDL) muscle as a fast-twitch
muscle and the soleus (SOL) muscle as a slow-twitch
muscle, RNA extraction, complementary DNA synthesis,
and gene expression measurement were carried out using
the real-time polymerase chain reaction (PCR) method.
The data were analyzed using the analysis of variance
(ANOVA).

Results

There was no significant difference in the expression
level of TRF1 gene between slow-twitch (SOL) and fast-
twitch (EDL) muscles at the beginning of the study in the
base control group and after 12 weeks in the main control
group. The data obtained from real-time PCR showed
that the interaction effect of detraining type and muscle
type on the TRF1 gene expression level was not signifi-
cant (F=0.931, P=0.408), indicating that, after 8 weeks
of training and following 4 weeks of detraining, TRF1
gene expression level did not change significantly in any
muscles. No significant difference was observed in the
expression level of TRF2 gene between SOL and EDL
muscles neither in the base control group at the beginning
of the study nor in the main control group after 12 weeks.
Also, the data obtained from real-time PCR showed that
the interaction effect of detraining type and muscle type
on TRF2 gene expression (F=0.093, P=0.912) and telo-
mere length (F=0.438, P=0.651) was not significant, ei-
ther. Therefore, detraining had no effect on the increase
in telomere length in any muscles. However, it seems that
it prevented from the reduction of telomere length or ero-
sion in muscle tissue.

Discussion

The results of the present study showed that, regardless
of the possible effects of training on the telomere in skel-
etal muscle tissue, no significant changes was observed
in the telomere length after training and detraining. The
comparison of two types of slow-twitch and fast-twitch
muscle tissues also confirmed this result. Therefore, even
though different types and intensities of training may
improve the telomere system, a long period of detrain-
ing may cause the loss of possible adaptations. Overall,
it seems that training can at least maintain the telomere
length and prevent its erosion after a period of detraining.
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