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Abstract

Aim:  Resistance training is one of the most effective methods to reduce fat tissue and
prevention of reducing muscle mass and strength loss (sarcopenia). The aim of this study was to
investigate the effect of 8 weeks of resistance training on protein amounts of FOX03, Murfl
and Atrogin-1 and also muscle strength of obese aged male rats. Method: Out of 30 Wistar male
rats (age: 15 months and weight: 320 to 350 grams), 10 were separated as control group and the
rest became obese under a high-fat diet for 12 weeks. Then the obese rats (with Lee index higher
than 310) were divided into two groups: obese control and resistance training. The resistance
training group performed training program (ladder-climbing) for 8 weeks, 3 sessions per week
(3 sets of 8 reps with %25, %50, %75 and %100 of body weight). The amounts of FOXO3,
Murfl and Arogin-1 proteins were measured by ELISA method in soleus muscle. muscle )
strength was also measured by forelimb grip strength test. The levels of protein were analyzed Scan this QR code to see the
using ANOVA and Tukey and muscle strength were analyzed with ANCOVA and Bonferroni ~@ccompanying video, or visit
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Arogin-1 proteins (p=0.000) and decreased muscle strength (p=0.000) in the obese control ) )
group. on the other hand, resistance training decreased the values of FOXO3 (p=0.003), Murfl 1. PhD student of exercise physiology,
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The effect of resistance training on ... 014

Extended abstract
Background

Sarcopenia is a condition characterized by loss of skeletal muscle mass, strength, and function following aging (3). This
condition can increase the risk of falling and breaking bones, insulin resistance and cardiovascular diseases in the aging
(4). In this regard, it has been mentioned that obesity and the association between adipose tissue and skeletal muscles can
play an important role in creating this condition, especially in the aging (3). As a result of this situation, mitochondrial
dysfunction, increased oxidative stress, insulin resistance and increased inflammation can cause muscle atrophy through
increased expression of FOXO3 and ubiquitin proteasome system ligases (Murfl and Atrogin-1) (8). On the other hand,
various exercises training, especially resistance exercises, can protect the skeletal muscle tissue by increasing protein
synthesis, reducing fat tissue, and also reducing factors influencing the development of sarcopenia (23). Therefore, the
aim of this study was to investigate the effect of 8 weeks of resistance training on protein amounts of FOX03, Murfl and
Atrogin-1 and also muscle strength of obese aged male rats.

Materials and Methods

In this study, 30 male Wistar rats with the age of 15 months and the weight of 320-350 grams were used. After the first
week (the adaptation week), 10 rats were separated as a control group and the rest became obese under a high-fat diet for
12 weeks. During this period, rats in the control group were fed with a standard diet. After 12 weeks of using a high-fat
diet, obese rats with a Lee index (26,27) higher than 310 were divided into two groups: obese control group and resistance
training group (Lee index: the cube root of the rats' weight (gr) divided by the body length from the tip of the nose to the
anus (cm) multiplied by 1000). After a week of adaptation and familiarization with the exercise, the resistance training
group performed the ladder climbing resistance training program for 8 weeks and three sessions per week with 3 sets of
8 repetitions. Also, the amount of weights carried by rats were in this way: 25% of body weight in the first and second
weeks, 50% of body weight in the third and fourth weeks, 75% of body weight in the fifth and sixth weeks and 100% of
body weight in the seventh and eighth weeks (28,29) and all three groups used the same standard diet during this period.
After 8 weeks, in order to measure the amounts of FOXO3, Murfl and Atrogin-1 proteins in the soleus muscle of rats,
the ELISA method was used by utilizing special kits for each protein. Muscle strength was also measured by forelimb
grip strength test in the pre-test and post-test. The amount of proteins in the research groups was analyzed by using one-
way analysis of variance (ANOVA) test and Tukey's post hoc test, and also muscle strength was analyzed by utilizing
ANCOVA test and Bonferroni post hoc test. Statistical significance was established at P<0.05.

Results:

The results of the ANOVA test showed that there is a significant difference between the research groups regarding the
amounts of FOXO03, Murfl and Atrogin-1 proteins. (p=0.000). The results of Tukey's post hoc test show that FOXO3
levels in the obese control group (p=0.000) and resistance training (p=0.017) increased significantly compared to the
control group, but resistance training could decrease significantly the level of FOXO3 protein in the training group
compared with the obese control group. (p=0.003). Also, there was a significant increase in Murfl values in the obese
control group (p=0.000) and resistance training group (p=0.004) compared to the control group, but the resistance training
group showed a significant decrease in Murfl values compared to the obese control group (p=0.005). Atrogin-1 values
also increased significantly in the obese control group (p=0.000) and resistance training group (p=0.003) compared to the
control group, but resistance training caused a significant decrease in Atrogin-1 values compared to the obese control
group. (p=0.012).

Also, the results of the ANCOVA test about the forelimb grip strength test showed a significant difference among the
research groups (p=0.000). The results of Bonferroni post hoc test showed that there is a significant difference between
the control group and the obese control group regarding the forelimb grip strength test (p=0.030). Obesity caused a
significant decrease in muscle strength in the obese control group compared to the control group. Also, a significant
difference was observed in the comparison of the resistance training group with the obese control group (p=0.000).
Resistance training was able to significantly increase muscle strength compared to the obese control group. However, no
significant difference was observed in the comparison of the control group with resistance training (p=0.082).

Discussion:

The results of the present study showed that although the use of a high-fat diet and obesity increased the atrophic markers
FOXO03, Murfl and Atrogin-1 and decreased the muscle function of forelimb grip strength, but performing 8 weeks of
resistance training could decrease the values of these markers and improved the forelimb grip strength in obese aged male
rats. In this regard, the results of previous studies have shown that resistance training reduces fat tissue (44), improves
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mitochondrial functions and reduces oxidative stress markers (45), as well as improves insulin resistance and thus
maintains muscle mass and muscle function, especially in aging (38). In addition, resistance training can phosphorylate
and inhibit FOXO3 possibly by increasing markers related to protein synthesis such as IGF-1 and Akt (36) and decreasing
inflammatory factors such as 1L-6 and TNF-a, thus reduce the expression and activation of atrophic markers Murfl and
Atrogin-1 (37). Therefore, it seems that the FOXO3, Murfl and Atrogin-1 are downstream targets of many factors related
to atrophic and hypertrophic pathways, which are affected by exercise (23).

Article message:

In general, it can be concluded that performing resistance exercises in obese aged male rats can preserve muscle mass and
muscle function by reducing the atrophic factors FOXO3, Murfl and Atrogin-1. However, it seems that more researches
are needed on sarcopenia and muscle atrophic markers, focusing on the pathways and other influencing factors, as well
as controlling effective parameters such as inflammatory markers, oxidative stress markers or insulin resistance.

Keywords: Resistance Training, Obesity, Aging, Sarcopenia, Wistar Rats
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