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ABSTRACT
Article Info: D [l Several microRNAs are involved in regulating muscle mass, which plays an essential
26Jul 2019 role in hypertrophy and atrophy of skeletal muscle, The present study examined the expression of some
10 Dec 2019 : genes as regulators of muscular atrophy following a period of inertia in rats.

01062020 | For this purpose, 18 male Sprague-Dawley rats were divided into three groups (Con-
© trol, Exercise+inactivity, and Inactivity). The exercise+inactivity group run on the treadmill for 18 weeks
and five times per week. The hindlimb of the animal was immobilized for seven days with the casting
method. Soleus muscle was extracted and the expression of the genes was measured by the RT-PCR
method. Univariate ANOVA and Tukey post hoc test was used to determine the differences (a=0.05).
The Ethics Committee of the Tehran University of Medical Sciences Research ap-
proved this study (Code: IR.SUMS.REC.1396.5 463).
Results showed that immobilization in both Exercise+ inactivity and inactivity groups, compare to
the control group, increased expression of miR-1 genes (P<0.10), FOXO03, (P<0.001) and decreased expres-

Key words: sion of miR-206 (P<0.007) and /GF-1 (P<0.001). This difference was statistically significant.

Muscular atrophy, Mi- : According to the results of this study, it can be said that changes in the expression of RNAs by
croRNAs, miR-1, chromatography cause changes in the expression of muscle regulating genes, and although endurance
miR-206 © exercises have protective effects, they cannot prevent these changes.

la and decreased expression of PGC-1a has also been ob-
served in inactivity [4]. Little information is known about

1. Introduction the role of miRNAs and their effects in the sedentary period
after a training period [11]. miR-1 and miR-206 because
uscle atrophy is caused by the aging, inac- they play an important role in increasing and inhibiting and

tive lifestyle, suspension, and a variety of on the other hand miR-1 is directly regulated by FOXO3,
pathological conditions [1]. Exercise can and inhibits /GF-1 and in contrast miR-206 through MyoD
cause hypertrophy by inhibiting atrophic degradation was able to reduce FOXO3 The result is a
factors such as FOXO by developing the lack of reduction in /GF-I and ultimately maintenance of
AKT pathway [3]. FOXO is inhibited by AKT and PGC- protein synthesis in inactivity [13]. This study aimed to
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Table 1. Mean+SD of weight and food intake of groups and results of statistical test of analysis of variance

Mean1SD
Index One-way Analysis of Variance
Control Exercise + Inactivity Inactivity
Body weight (g) 363.6£14 341.4+14 337.6:08
F=30.614
+
Soleus muscle (mg) 220.6x11 231.249 189.2+12 5ig:0.002
Soleus muscle / body weight (mg / kg) 638.8+34 690.8+35 500.2+35% F;;%Z(')Olsso
F=151.964
i i + + +5+
Food intake (g / daily) 23.843 30.613 14.445 5ig:0.001

+ Significant changes compared to the trained group;
i Significant changes compared to the sedentary group.

investigate the expression of miR-1, miR-206, IGF-1, and
FoxO3, genes following a short period of inactivity in
trained and untrained rats.

2. Materials and Methods

The present study was fundamental and experimental. A
total of 18 male Sprague-Dawley rats at the age of eight
weeks with an average weight of 200+20 g were randomly
divided into control groups (n=6) and endurance training
groups (n=12). The rats in the endurance training group
performed endurance training for 6 weeks and five days a
week. Training started at 17.5 meters per minute for 15 min-
utes and reached 30 meters per minute for 60 minutes. The
control group experienced walking on a treadmill at a speed
of five meters per minute for 15 minutes [ 15]. The rats were
anesthetized 48 hours after the last training session.

fold change
N

mir-1 mir-206
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Both legs were then fixed at the hip, knee (in extension),
and ankle (in plantar flexion) [16] for seven days. Immo-
bilization of the lower extremities and the ability to freely
consume water and food was confirmed by observation. In
the end, all rats were anesthetized and soleus muscle was
extracted and the expression of the desired genes was mea-
sured by the RT-PCR method and the ratio of the target gene
to reference gene was calculated using CT-2 formula. To de-
termine the differences, the one-way ANOVA method and
Tukey post hoc test were used at a significant level (02>0.05).

3. Results

Soleus muscle weight The ratio of horseshoe muscle
weight to body weight and food intake of the exercise group
compared to the sedentary-exercise + sedentary group were
statistically significant (Table 1).
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Figure 1. Changes in gene expression levels of groups and results of one-way analysis of variance with significant level (020.05)

* The sign indicates significant changes in the exercise+sedentary group compared to the control group;

+The sign indicates significant changes in the sedentary group compared to the exercise+sedentary group.
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Increased expression of miR-I1 (P=0.012), FOXO3,
(P=0.001) genes and decreased expression of miR-206
(P=0.007) and IGF-1 (P=0.003) in the exercise+inactivity
group and the inactivity group compared to the control
group, these differences were statistically significant. Also,
the in-group results showed a non-significant increase in
miR-1 gene expression (P=0.068) in the inactive group
compared to the exercise+inactivity group, but an increase
in FOXO3, (P=0.004) in the inactive group compared to the
exercise + group. Inactivity was significant. Also, the inac-
tive group showed a significant decrease in the expression
of miR-206 (P=0.030) and I/GF-I (P=0.002) genes com-
pared to the exercise + inactivity group (Figure 1).

4. Discussion and Conclusion

The most important findings of this study were the in-
crease in the expression of atrophy stimulus genes (7iR-1
and FOXO3 ) and the decrease in the expression of muscle
hypertrophy stimulus genes (miR-206 and IGF-I) in the
exercisetinactivity group and the inactivity group com-
pared to the control group, which confirms the principle
of training reversibility. Endurance exercise activities with
increased aerobic performance and development of antioxi-
dant capacity create favorable conditions for hypertrophy.

By decreasing reactive oxygen species and increasing PGC-
la expression, the FOXO3 -associated atrophy signal path-
ways associated with miR-1 are reduced. Exercise appears to
increase /GF-1, which is associated with miR-206. With inac-
tivity, the first thing that happens in the muscles is a decrease
in aerobic power, which has been shown to decrease PGC-1a
expression. This reduction reduces the intracellular content of
muscle, especially intracellular water, which in turn reduces
antioxidant defenses, and ultimately allows atrophic path-
ways to grow due to the absence of hypertrophic agents.

Despite the protective effects of exercise activities against
atrophy due to inactivity, the effect of complete inactivity
will be greater due to high levels of fitness. This process
is achieved by reducing the stimulants of hypertrophy and
increasing the inhibitory factors by reducing the antioxidant
defense and will play a very important role in the develop-
ment of growth hormones. In addition, very important cel-
lular markers called miR-206 are reduced, which causes the
atrophy process to continue. In spite of the importance of
preventing this regressive process and reducing ideal bodily
function, there is still no clear way to deal with this inactive
condition and the need for further studies and training (nu-
trition training) and nutritional interventions (polyphenols
such as quercetin and curcumin) is felt.
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