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Introduction: Mitophagy is a multifunctional pathway that can lead to mitochondrial
defects or greater efficiency in skeletal muscles. Physical activities are an important
factor in the regulation of mitophagy according to conditions, such as intensity,
duration, and type. Therefore, the current study aimed to investigate the effect of
moderate-intensity interval training (MIIT) on the intracellular content of proteins
related to the mitophagy (FUNDC1 and NIX) pathway in the soleus muscle of male
Wistar rats.

Methods: In this experimental study, 16 three-month-old Wistar rats with an average
weight of 280+30 were randomly divided into two Control and MIIT groups (8 rats
per group). Intervention for rats in the MIIT group consisted of running on a treadmill
for 8 weeks, 5 sessions per week, and each session consisted of 10 MIIT bouts of 3
minutes, separated by 2-minute rest periods. In the first week, the average speed was
19 m/min, and in the last week, it reached 25 m/min. The variables were measured
using the Western Blotting laboratory technique in the soleus muscle tissue. Data
were analyzed using an independent t-test with GraphPad Prism software version 9.5.
A significance level of p<0.05 was considered.

Results: The content of FUNDC1 and NIX proteins showed a significant decrease
in the MIIT group compared to the control group (P<0.0001).

Conclusion: Considering the reduction of these factors, MIIT training can regulate
the mitophagy process in skeletal muscles and help maintain mitochondrial health
through related pathways. Therefore, further research is required.
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Extended Abstract

Introduction

Mitochondria are highly developed to maintain a proper
balance between energy demand and supply in tissues,
such as the brain, heart, liver, kidney, and skeletal
muscles which consume large amounts of ATP. The
quality and quantity of skeletal muscles change with
specific physical conditions. Protein quality control in
the mitochondria relies on several
interconnected molecular and cellular processes and
pathways. FUN14 Domain-Containing protein 1
(FUNDC1) is an outer mitochondrial membrane
(OMM) protein. Phosphorylation and
dephosphorylation of FUNDCL1 play important roles in
its interaction with other proteins. These factors can lead
to the activation of the ULK1 complex (including 200
kDa protein (FIP200), ULK1, and autophagy-related
proteins (ATGs)). Finally, it activates downstream
factors, including the FUNDCL1 protein. Another protein
related to the mitophagy pathway is NIX, which is very
similar to BNIP3, also known as BNIP3L. The
mitochondrial outer membrane protein acts as a
mitophagy receptor by recognizing autophagosomes via
BNIP3L/NIX. Regular exercise is an important part of
life and has significant effects on maintaining health and
preventing muscle-related disorders. Moderate Intensity
Interval Training (MIIT) is similar to HIIT, but
the intensity of the training is lower in the ratio of work
and rest time. MIIT is generally defined as repetitive
bouts of relatively short, moderate-intensity intermittent
activity with active rest. Understanding the complex
mechanisms underlying mitochondrial homeostasis,
quality, and function may provide valuable insights
into the development of therapeutic strategies to treat
skeletal muscle atrophy and hypertrophy and promote
muscle health throughout the human lifespan. This study
aimed to investigate the effect of MIT on the
intracellular content of proteins related to the mitophagy
pathway in the soleus muscles of male Wistar rats.

Methods

This study was conducted experimentally and based on
fundamental developments. Sixteen three-month-old
Wistar rats with an average weight of 280 + 30 g were
purchased and prepared. MIIT group rats were
trained according to the training program for 8 weeks,
with five sessions per week. Before the start of the
training session, the rats in the training group worked for
neck warming and cooling at a speed of approximately
5 to 15 m/min and a duration of 3 min. It is worth noting
that each main MIIT training session consisted of 10
bouts of moderate intensity for 3 minutes, separated by
2-minute rest intervals. The average speed in the first
week was 19 m/min, and in the last week, it reached 20

m/min. The incline of the treadmill was zero for all eight
weeks. 48 hours after the last training session, the
rats were anesthetized with an intraperitoneal injection
of a combination of ketamine (30-50 mg/kg body
weight) and xylazine (3-5 mg/kg body weight)
following ethical principles. Soleus skeletal muscle
tissue was taken from the rats' bodies and immediately
frozen in a nitrogen tank after washing it in
physiological serum. The study variables were
measured using the Western Blotting laboratory
technique. The normality of the data was checked using
the Shapiro-Wilk test. Owing to the normality of the
data, an independent t-testwas usedto check the
average between the groups. GraphPad Prism version
9.5 software was used for the data analysis and figure
design. A significance level of p<0.05 was considered.

Results

The FUNDCL protein content was significantly lower in
the MIT group than in the control group (p<0.05). In
addition, the NIX protein content was significantly
lower in the MIIT group than in the control group

(p=0.05).

Conclusion

The results showed that MIIT training caused a
significant decrease in FUNDC1 and NIX protein
content in the MIIT group compared to the control
group. These findings suggest that MIIT training can
regulate mitophagy in skeletal muscles and help
maintain  mitochondrial health through related
pathways. As mitophagy is a cellular solution for
removing damaged mitochondria and preventing the
production of free radicals, MIIT training may have a
protective role against many muscle and metabolic
diseases. To confirm this assumption, it is necessary to
conduct clinical and physiological studies to identify
additional mechanisms.
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