JAHSSP http://jahssp.azaruniv.ac.ir/
http://dx.doi.org/10.22049/JAHSSP.2022.27802.1467

Journal of Applied Health Studies in Sport Physiology
Spring/Summer 2024
Volume 11, Number 1
1-10

Original Article Open Access

The effects of endurance training on alpha-actinin 2 and 3 in skeletal muscle of
male Wistar rats

Sara Azarakhsh?!, Asghar Tofighi?*, Firouz Ghaderi Pakdel®

Receive 2022 May 11; Accepted 2022 September 21

Abstract

Aim: Alpha-actinins are members of the family of actin-binding proteins that play a key role
in the survival and regulation of cytoskeletal structure, especially muscle cells. Therefore, the
aim of this study was to investigate the effect of endurance training on the expression of alpha-
actinin 2 and 3 proteins in the skeletal muscles of the plantaris and Gastrocnemius muscle of
Wistar rats. Methodology: For this purpose, 16 male Wistar rats were divided into 2 groups:
endurance training and control. Endurance training groups for 12 weeks, 5 sessions per week at
a speed of 12 to 22 meters per minute and with a slope of zero degrees and observed the principle
of overload training, worked on the treadmill. Western blotting was used to measure alpha-  Scan this QR code to see the
actinin 2 and 3 of the plantaris muscles and Gastrocnemius muscle. Independent t-test was used  accompanying video, or visit
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independent t-test showed a significant difference in alpha-actin 2 (p = 0.001), alpha-actin 3 (p
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Extended abstract
Background

The anchorage of myofibrils of muscle fibers or Z-discs is the most important place for bearing these types of forces. The

structure of skeletal muscles has various structural structures to withstand the physical forces caused by muscle
contractions (1). The proteins that make up Z-discs are different and diverse, and alpha-actinin proteins are one of the most
important structural and regulatory proteins of these discs (2). Z-discs play a key role in transmitting longitudinal force
from sarcomeres to tendons. In human fast-twitch muscles, alpha-actinin 3 is more abundant in type 2X than type 2A
muscles. Fast-twitch muscles are particularly susceptible to injury from exothermic contractions, while slow-twitch
muscles are highly resistant to any injury from exothermic contractions (4). Based on the interaction that alpha-actinin
proteins have with many structural proteins and cell signaling, especially with actin proteins in the form of z-discs, alpha-
actinin proteins present in sarcomeres (alpha-actinin 2 and 3) Probably, they create a stable or static structure for skeletal
muscles that consolidate and maintain the sequence of deployment of myofilaments arrays and also act as a regulator in
controlling the contraction coordinates of contractile fibers (5). Deficiency of alpha-actinin 3 causes a decrease in the size
of I1x fibers and a decrease in muscle strength and ability (9). Although the results of various studies have shown that
alpha-actinin-2 and alpha-actinin-3 are powerful factors in skeletal muscles that can change the physical performance of
the whole body, but the effect of exercise training on alpha-actinin changes in skeletal muscles has been less studied. (7).
Since alpha-actin 2 is an important protein in slow contractions and the performance of endurance athletes, and on the
other hand, alpha-actin 3 is used in the production of maximum force and the performance of fast-twitch muscles,
especially for speed and strength athletes. More importantly, the different levels of these two proteins affect the factors
that inhibit or facilitate the metabolic phenotype of muscles (12), it seems necessary to determine the effect of exercise
on the levels of alpha-actin 2 and 3. Exercise training has been shown to have beneficial effects on metabolic and
inflammatory factors, as well as aerobic and muscular fitness (13-15). However, the effect of exercise training on
sarcomere proteins of skeletal muscle has received less attention, and it is still unclear whether regular endurance training
is effective in the growth and strengthening of these proteins. Based on this research, the percentage of answering an
important question is: Does 12 weeks of endurance training cause a change in the amount of alpha-actinin 2 and alpha-
actinin 3 proteins in the Z line of the sarcomere?

Methodology

This research is of an experimental and laboratory type with an animal model. There were 16 male Wistar rats with an
average age of 8 weeks. Rats were divided into 2 training groups (n=8) and control group (n=8).

Research protocol

The familiarization program included 5 sessions of walking and running at a speed of 5 to 8 meters per minute and a 0%
slope for 5 to 10 minutes. During this familiarization with running, no electric or wind shocks were used to cause stress.
The program of the endurance training group was carried out for 12 weeks, 5 sessions per week with progressive intensity
and duration, and following the principle of overload, training was carried out on a 5-lane treadmill made in Iran (16). 10
minutes of warming up and 5 minutes of cooling down with low intensity were performed at the beginning and end of
each training session. The exercise intervention in the present study was implemented for 12 weeks. In addition, the
control group was placed parallel to the training group on a silent treadmill so that the only research intervention was the
effect of endurance training.

Measurement of the research variable

The calf muscles and the soles of the feet were carefully removed from the animals' bodies, and kits based on the western
blot method were used to measure the quantitative amounts of alpha-actinin 2 and 3 proteins.

Statistical methods: Shapiro-Wilk test was used to detect homogeneity and normal distribution of data, and independent
t-test was used to check the difference between two groups. All analyzes were done using Spss version 23 and the
significance level of the tests was set at P >0.05.

Results: The findings showed alpha-actinin 2 (t=-8.991, p=0.001), alpha-actinin 3 (t=5.309, p=0.001) in soleus muscle
and alpha-actinin 2 (t = -3.77, p = 0.006), alpha-actinin 3 (t = -7.988, p = 0.001) was observed in the twin muscle.

Discussion and conclusion:

The results of the present study showed that endurance training can lead to an increase in structural proteins in skeletal

muscles. Alpha-actinin 3 of skeletal muscle has a protective role against muscle damage, and on the other hand, its
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presence in the muscle sarcomere is effective in producing maximum force (8, 17). Also, they have shown that in the
absence of alpha-actinin 2, alpha-actinin 3 plays a compensatory role in force production and maintaining the total
amount of sarcomeric proteins (8). The reason for the increase of alpha-actinins in this study is that alpha-actinins
probably give a slower response to the training stimulus and a longer training period is more effective in the expression
of these proteins. Due to the fact that no similar research has been done in the field of endurance training, the
mechanisms of increasing this protein are not clearly known.

Conclusion:

In this way, sarcomeric proteins have undergone significant changes and a suitable growth response was created in
sarcomeric alpha-actinin proteins, which in turn can play an effective role in reducing muscle damage and improving
force production during muscle contractions.

Article message

In general, endurance training increases the alpha-actin protein 2 and 3 in the skeletal muscles of male rats, and it can be said that due
to the response of these proteins to the control group, this type of exercise is a good stimulus for muscle adaptation.
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