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Studying the effect of resistance training on JAK2/STAT3/SOCS3 gene expression in obese

male Wistar rats
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3060-7078 Introduction: Resistance training as a stand-alone exercise intervention in the

management and treatment of obesity is associated with many cardiometabolic
benefits. The JAK2/STAT3/SOCS3 pathway plays a key role in inflammation,
immunity, metabolism, and cancer. The aim of the present study was to
investigate the effect of resistance training on the JAK2/STAT3/SOCS3 pathway
in obese male Wistar rats.
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Ali Kheyrandish the resistance training group was signiﬁcantly reduce.d compared to the obese
control group (p=0.001). The expression of these genes in the obese control group
was also significantly increased compared to the healthy control group (p=0.001).
The expression of the SOCS3 gene was also significantly increased in the
resistance training group compared to the obese control group (p=0.001). The
expression of this gene in the obese control group showed a significant decrease
*Correspog@ence;: Sadegh compared to the healthy control group (p=0.001). No significant difference was
Cheragh Birjandi observed between the healthy control and resistance training groups (p>0.05).

Conclusion: Resistance training by improving the JAK2/STAT3/SOCS3

Materials and Methods: Thirty healthy male Wistar rats with an average age of
eight weeks and an average weight of 187.5 + 9.37 grams were randomly selected
and 20 of them were placed on a high-fat diet for 8§ weeks to induce obesity. The
rats were divided into three groups: healthy control, obese control, and resistance
training. After confirming obesity, resistance training was applied to the training
group for 8 weeks, 5 sessions per week. Real Time-PCR was used to measure the
expression of JAK2, STAT3, and SOCS3 genes. One-way analysis of variance
and Tukey's post hoc test were used to determine the difference between groups
at a significance level of p<0.05.
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Extended Abstract

Introduction: Obesity is a chronic disease with multifactorial origins associated with impaired
lipid and glucose metabolism, reduced insulin sensitivity, abnormal inflammatory responses, and
reduced antioxidant capacity. It is characterized by excessive accumulation of adipose tissue (AT),
which can lead to dysregulation of adipocytokine secretion. These changes in adipokine levels can
lead to chronic inflammation, insulin resistance, and other metabolic abnormalities, which are key
factors in the development of obesity (1). The Janus kinase (JAK)/signal transducer and activator
of transcription (STAT) signaling pathway is activated by cytokines such as leptin. Leptin binds
to the leptin receptor, which can induce Janus kinase 2 (JAK2) dimer formation and
autophosphorylation, thereby upregulating signal transducer and activator of transcription 3
(STAT3) (2). Suppressor of cytokine signaling 3 (SOCS3) is a target gene of signal transducers
and activators of transcription (STATs). SOCS3 directly inhibits the activation of STATs.
Activated STATs stimulate transcription of the SOCS3 gene, which causes the SOCS3 protein to
bind to JAK and phosphorylated receptors, thereby silencing the pathway (3). Regular exercise
reduces gene expression related to pro-inflammatory cytokines and also reduces inflammation (4).
Resistance training (RT) not only reduces body fat percentage, but also increases strength, muscle
growth, and muscle performance. Resistance training also increases lipolysis and fat oxidation (5).
Considering the limitations of studies on the effect of various exercises on the expression of JAK2,
STATS3, and SOCS3 genes, the present study investigated the effect of resistance training on the
JAK2/STAT3/SOCS3 pathway in obese male Wistar rats.

Methodology: Thirty healthy male Wistar rats with an average age of eight weeks and an average
weight of 187.5 £ 9.37 grams were purchased from Razi Serum Institute of Mashhad. Mice were
divided into two groups: normal diet (ND) (10 animals) and high-fat diet (HFD) (20 animals). The
ND group was fed a standard diet (10% fat, 70% carbohydrate, and 20% protein) and the HFD
group was fed a high-fat diet (60% fat, 20% carbohydrate, and 20% protein) for eight weeks. Rats
that consumed a normal diet were placed in the healthy control group, and obese rats were placed
in two obese control and resistance training groups (ten rats in each group) (6). The training
protocol used a resistance ladder. In the first week, the amount of weights attached to the rats was
30% of their body weight, which was gradually increased to about 200% of their body weight in
the final week. A successful repetition was when the animal could climb the stairs completely and
in about eight seconds. The training was conducted in five sessions per week, with each training
session consisting of three sets of five repetitions (7). Mice were anesthetized 48 hours after the
last training session using intraperitoneal injection of ketamine (100 mg/kg body weight) and
xylazine (10 mg/kg body weight); then an incision was made in the abdomen of the mice and
subcutaneous fat was removed. After collecting data and entering information into SPSS version
26 statistical software, raw data were analyzed. After confirming the normality of data distribution
with the Shapiro-Wilk test, data homogeneity was checked with the Levene test. In inferential
statistics, one-way analysis of variance and Tukey post hoc test were used to examine and analyze
research hypotheses. Hypotheses were tested with a significance level of p<0.05.

Results: The expression of JAK2 and STAT3 genes in the resistance training group was
significantly reduced compared to the obese control group (p=0.001). The expression of these
genes in the obese control group was also significantly increased compared to the healthy control
group (p=0.001). The expression of SOCS3 gene was also significantly increased in the resistance
training group compared to the obese control group (p=0.001). The expression of this gene in the
obese control group was significantly reduced compared to the healthy control group (p=0.001).
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Discusion: According to the results obtained, the expression of the JAK2 gene in the resistance
training group was significantly reduced compared to the obese control group. The expression of
these genes also showed a significant increase in the obese control group compared to the healthy
control group. In line with the present study, Desai et al. (2017) stated that JAK2 deficiency in
macrophages prevents inflammation caused by a high-fat diet (8). STAT3 gene expression was
significantly reduced in the resistance training group compared to the obese control group. The
expression of these genes also increased significantly in the obese control group compared to the
healthy control group. In line with the present study, Naghibi et al. (2021) showed that eight weeks
of intense interval training led to a significant decrease in STAT3 gene expression in the liver
tissue of male rats (9). SOCS3 gene expression was also significantly increased in the resistance
training group compared to the obese control group. Expression of this gene was significantly
decreased in the obese control group compared to the healthy control group. Consistent with the
present study, Pedroso et al. (2017) showed that the overall metabolic responses induced by
resistance training in SOCS3-deficient mice, including changes in body fat, glucose tolerance, and
energy expenditure, remained unchanged. However, exercise performance and glucose control
during intense resistance training were impaired in these mice (10). Indeed, further efforts are
needed to elucidate the cell type-specific mechanisms of the JAK2-STAT3-SOCS3 axis in the
development of obesity-related disorders such as leptin resistance and insulin resistance in order
to develop appropriate therapeutic strategies to combat this epidemiological disease. The
discrepancy between acute versus chronic effects of JAK-STAT3-SOCS3 complicates this task,
which has clear potential for further research (11).
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JAK2 163 59.64 F: CGCGAGTACAACCTTCTTGC
58.11 R: ATACCCACCATCACACCCTG
STAT3 207 58.14 F: GGGAGCATCTCTCGGTCTATG
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R: GCAGAAGTAACCATGGCATC
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