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Abstract

Aim: One of the complications caused by obesity is liver disorders, which is due to the
accumulation of fat mass. The aim of this study was to investigate the effect of resistance training
on the expression of SIRT1, PGC-1a and SREBP1 genes in the liver of vistar obese rats.
Methods: In this study, 16 obese Wistar rats, eight weeks old and weighing 327.20+17.44 grams,
were randomly divided into two groups; Resistance (n=8) and control (n=8) were divided. The
rats of the experimental group performed five sessions of resistance training with an intensity of
50 to 120% of body weight for eight weeks, and Real Time-PCR method was used to measure
the expression of SIRT1, PGC-1a and SREBP1 genes in the liver. Independent t and dependent
t statistical methods were used to determine inter-group and intra-group differences at the
significance level of P<0.05.

Results: The results of the present study showed that resistance training caused a significant
increase in the expression of SIRT1 (P=0.001), PGC-1a (P=0.001) and a significant decrease in
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SREBP1 (P=0.001) compared to the control group. 1. Department  of  Physical
conclusion; According to the results of this research, resistance training reduce the Education and Sport Science,
complications caused by obesity by making changes affecting the liver tissue. Bojnourd Branch, Islamic Azad
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Extended abstract
Background

Obesity is one of the main factors associated with various diseases such as diabetes, cardiovascular, fatty liver, and
metabolic syndrome. Sirtuin 1 (SIRT1) affects the activity of peroxisome proliferator-activated receptor gamma-1-alpha
(PGC-1a) protein through direct deacetylation. PGC-1a is the most important regulator of the mitochondrial biogenesis
process, which is a cell receptor that facilitates mitochondrial function. On the other hand, the relationship between
mitochondrial biogenesis and muscle oxidative capacity and cell health through SIRT1 and PGC-1a has been well proven.
One of the main targets of SIRT1 is PGC-1a, and the increase in SIRT1 levels leads to an increase in PGC-1a activity
and ultimately cell mitochondrial biogenesis. It is also possible to pay attention to this issue with high sensitivity that, in
obese people, the increase of fat mass in the liver is known as one of the causes of some diseases and one of the
complications caused by obesity. Fatty liver is regulated by a number of transcription factors including sterol regulatory
element binding proteins (SREBP). SREBPs have been found to play a central role in lipid metabolism, cell growth,
cellular energy, inflammation, and other physiological and pathological processes. Therefore, this study aims to
investigate the effect of eight weeks of resistance training on the expression of PGC-1a, SIRT1 and SREBP-1c genes in
the liver of obese male rats.

Materials and Methods

The research was a fundamental and experimental research in terms of the method. The statistical sample of this study
was 16 Wistar rats with an average weight of 327.2 £17.44 gr at 12-14 weeks old that were purchased from Mashhad
Razi Research Center and transferred to animal laboratory .

Experimental design
Rats were randomly divided into two groups: 1) control, 2) resistance training (each group consisted of 8 rats).

Training protocol:

Resistance training protocol (3 sessions/week) consists of climbing (5 reps/3 sets) a ladder carrying a load suspended from the tail. At
the first week, the amount of load weights were 50 per cent of rat’s body weight and every week according to the weights of rats, 10%
were added and finally reached to 120% of the body weights

Extraction of laboratory animal tissue: To collect the samples, the animals were anesthetized with a combination of
xylazine (10 mg/kg) and ketamine (100 mg/kg) by intraperitoneal injection. Then the liver was removed. The liver was
then washed in physiological serum. The other samples were immediately frozen using liquid nitrogen and transferred to
the freezer at -80 for further measurements.

Assessment of studied factors: Gene expression was performed using Real Time-PCR. Then, Total RNA extraction,
extraction of extracted RNA (OD) concentration from tissue by bio photometer (NanoDrop1000), cDNA synthesis was
performed. Finally, real-time data were analyzed.

Statistical analysis

After collecting data and calculating the mean and standard deviation of data using descriptive statistics, Shapiro Wilk
test was used to determine the normal distribution of data. In the related variables, independent t-test was used for
comparison between groups.

Results

The results of the present study showed that resistance training caused a significant increase in the expression of SIRT1 (P=0.001),
PGC-1a (P=0.001) and a significant decrease in SREBP1 (P=0.001) compared to the control group.

Discussion

The increase of sirtuin is one of the main reasons for the increase of PGC-1a. Little et al. (2010), reported that exercise training can
be a strong stimulus for increasing the level and activity of Sirtl and triggering signals related to this protein, such as increasing gene
expression of oxidative enzymes, and finally reducing oxidative stress and increasing exercise performance. In this regard, the results
of the present research showed that the level of sirtl increased due to resistance training and its increase resulted in the increase of
PGC-1a.

On the other hand, the expression of SREBP-1c, the main transcriptional factor in the control of fatty acid synthesis decreased with 8
weeks of resistance training. It has been mentioned that the duration and intensity of training are important
factors in gene activation. is. For example, Shahouzhi et al. (2022), reported that four weeks of intense interval training does not
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increase SREBP-1 gene expression. According to the results of inconsistent researches, this issue can be stated; Probably less than
eight weeks does not cause significant changes in SREBP-1 gene expression

Article message

According to the results of this research, resistance training increase through increasing mitochondrial biosynthesis (increase SIRT1
and PGC-1a) causes an increase in fat consumption in the liver and decreases the level of (SREBP1). Therefore, these training can
probably prevent liver complications caused by obesity.
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