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Abstract

Background and Purpose: The mechanism of muscle protein synthesis is regulated by the mTORCI1
pathway and specific downstream signaling factors such as Eukaryotic Translation Elongation Factor 2
(eEF2), which maximize skeletal muscle fiber hypertrophy. The aim of the present study was to compare
the effects of eight weeks of continuous aerobic training and high-intensity interval training (HIIT) on the

gene expression of mMTORCI1, eEF2K, and eEF2 in the soleus muscle of male Wistar rats.

Material and Methods: For this purpose, twenty-four male Wistar rats (8 weeks old; weight, 280-300 g)
were randomly divided into three groups: HIIT (n=8), continuous aerobic training (n=8) and control (n=8).
The training protocol consisted of eight weeks of continuous aerobic and HIIT program (three times per
week) at a 15° incline. The HIIT protocol included eight minutes of high intensity repetitions at an intensity
of 85-95% VO,max followed by active recovery at an intensity of 50-60% VO.max. The intensity of the
exercise increased from two full repetitions in the first week to five repetitions. In the continuous aerobic
group, the rats ran at an intensity of 65-75% of VO;max and the training time increased from 30 minutes
in the first week to 60 minutes in the fourth to last week. For warm-up and cool-down, the subjects ran at
40-50% of VO.max for 10 minutes at the beginning and end of each training session. Fourty eight hours
after the last training session, the soleus muscle of the rats was extracted and the factors were evaluated by
real-time PCR. Data were analyzed using one-way ANOVA with LSD post-hoc test at a significance level
of 0=0.05.

Results: The results of the study showed that continuous training significantly increased the ratio of soleus
muscle weight to body weight (p=0.01) and the expression of eEF2K (p=0.002). Moreover, mTORCI1
expression was significantly elevated in the continuous aerobic group (p=0.001). However, changes in eEF2
expression were not statistically significant (p>0.05). The HIIT also led to significant increases in mTORC1
(p=0.001), eEF2K (p=0.05), and the soleus muscle-to-body weight ratio (p=0.05), while no significant
changes were observed in eEF2 expression (p>0.05).
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Conclusion: Our results showed that 8 weeks of continuous aerobic training and HIIT on a treadmill at a
15° incline increased mTORC1 gene expression and the ratio of soleus muscle weight to body weight.
Given the increased expression of eEF2K and no changes in eEF2 in both exercise groups, it appears that
the elongation pathway does not play a major role in the potential hypertrophy caused by either training

modality.
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1 Muscle protein synthesis

2 eukaryotic Translation Elongation Factor 2

3 eukaryotic Translation Elongation Factor 2 Kinase
4 mammalian target of rapamycin complex 1

5 AMP-activated protein kinase

6 High-Intensity Interval Training

7 Tuberous sclerosis complex 2

8 Ras homolog enriched in brain

9 Ribosomal protein S6 kinase beta-1

10 5-Aminoimidazole-4-carboxamide ribonucleoside
11 eukaryotic translation initiation factor 4E-binding
protein 1
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