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ABSTRACT

Purposes: Leukemia inhibitory factor (LIF) is a myokine that is affected by
overweight and has inflammatory and destructive effects. Since exercise causes
excess weight loss, the aim of this study is the effect of aerobic and resistance
exercises on muscle LIF gene expression in rats fed a high-fat diet.

Materials and Methods: In this experimental study, 32 rats were randomly
divided into four groups: healthy control, obese control, obese + aerobic exercise,
and obese + resistance exercise. The training was done for 4 weeks with moderate
aerobic intensity (50-65% of VO2max). For resistance training, rats were trained
to climb a ladder (height 110 cm, slope 80%, and the distance between the bars of
the ladder 2 cm), based on determining the maximum of one repetition. A high-fat
diet of 40% fat, 13% protein, and 47% carbohydrate was prepared and continued
until the mice reached the obesity threshold. The tissue sample was taken from the
gluteus muscle.

Results: The expression of LIF in the obese control group was significantly
increased compared to the healthy control group (P=0.039). The expression of LIF
in the resistance training group was significantly decreased compared to the obese
control group (P=0.046). There was no significant difference between the aerobic
exercise group and the obese control group (P=0.059). There was a significant
difference between the aerobic and resistance training groups regarding FSTL-1
(P=0.05).

Conclusion: Resistance training seems to have a greater effect on LIF expression
in the muscles of obese samples compared to aerobic exercise.
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Extended abstract

Background: Leukemia inhibitory factor (LIF) is a myokine that is affected by obesity and has
inflammatory and destructive effects. LIF has been shown to have a wide range of actions, including
acting as a stimulator for platelet formation, hematopoietic cell proliferation, bone formation,
neurogenesis and survival, muscle satellite cell proliferation, and acute-phase hepatocyte generation.
Since exercise causes excess weight loss, the aim of this study is the effect of aerobic and resistance
exercises on muscle LIF gene expression in rats fed a high-fat diet.

Methodology: The current research was experimental and fundamental. This research has been
approved by the Ethics Committee of the Institute of Physical Education with code
IR.SSRI.REC.1401.1607. The statistical population of this study was all 12-weeks-old adult male
Wistar rats with weight ranged from 180 to 200 grams and they were used in 4 groups (8 rats in each
group). Mice were kept in standard environment and temperature conditions with 12 hours of light
and 12 hours of darkness in standard size cages. 8 mice were kept in each cage. One week before the
beginning of the training protocol, the animals were kept at the project site in order to adapt to the
new environment, and during the study period, all the animals were kept in standard laboratory
conditions in transparent polycarbonate cages. Temperature (20-22) °C, humidity (55%) and free
access to water (300 mL clear, graduated, autoclavable bottle with 1 cm stainless steel screw-free
cap) with 12 h/light cycle were maintained. All principles of work on laboratory animals approved
by the Ministry of Health of the Islamic Republic of Iran were observed in this study. 32 rats were
randomly divided into four groups: healthy control, obese control, obese + aerobic exercise, and obese
+ resistance exercise. A high-fat diet including 40% fat, 13% protein, and 47% carbohydrate was
prepared and continued until the mice reached the obesity threshold. The training was done for 4
weeks with moderate aerobic intensity. For resistance training, rats were trained to climb a ladder,
based on determining one repetition maximum. In order to adapt the rats to the main training program,
a week of adaptation training was performed at a speed of 9 meters per minute for 20 minutes. In the
main training, the training intensity reached 50% VO2max in the first week and 65% VO2max in the
last week. Based on this, the duration of training was determined to be 20 minutes, and the training
intensity reached 16 meters per minute in the first week and 26 meters per minute in the last week.
Also, the rats were warmed up for 5 minutes at a speed of 7 m/min to start the training and cooled
down for 5 minutes at a speed of 5 m/min after the main training. For resistance training, rats were
trained to climb a ladder (height 110 cm, incline 80%, and distance between steps 2 cm) based on the
determination of one repetition maximum (1RM). After one week of adaptation, the weight of the
mice was measured. Then a weight equal to 50% of their body weight was attached to the end of their
tail. After one successful ascent, 30 grams were added to the initial weight (50% + 30 grams). The
last weight that the animal could lift was considered 1RM. The first training session started with 50%
and 140 seconds of rest between each set and continued with 75, 90 and 100% of 1RM. If the animal
could lift 100% of 1RM, 30 g was added to the weight and this process continued until the animal
could not reach 1RM. The last weight successfully lifted was considered the rat's 1RM. In the
following days, the training started with the highest weight of the previous day, 1RM. The tissue
sample was taken from the gluteus muscle. In this research, the Shapiro-Wilk test was used to check
the normality of data distribution. After normalization of data distribution, one-way analysis of
variance test was used to check the difference between groups, and Tukey's post hoc test was used to
determine the difference between paired groups. All analyzes were performed using SPSS software
version 22 and at the level of P <0.05.

Results: ANOVA test results showed that there is a significant difference in LIF expression between
groups (P=0.041). Based on the post hoc test, the expression of LIF in the obese control group
increased significantly compared to the healthy control group (P=0.039). The expression of LIF was



Joumdl of Spart Physiology Special Groups August 2024. Vol 1. Issue 2

significantly decreased in the resistance training group compared to the obese control group
(P=0.046). Although the expression of LIF in the aerobic training group decreased compared to the
obese control group, but the difference was not significant (P=0.059). There was a significant
difference between the aerobic and resistance training groups (P=0.05).

Conclusion: The results of the research showed that the expression of LIF in the resistance training
group had a significant decrease compared to the obese control group. However, the reduction of LIF
in the aerobic exercise group compared to the obese control group was not significant. There was a
significant difference between aerobic and resistance training groups. In this regard, the results of
some studies showed that LIF levels in the blood are related to the severity of liver steatosis. Patients
with ballooning, fibrosis, lobular inflammation and abnormally elevated liver damage markers
alanine transaminase and aspartate aminotransferase also had higher LIF serum levels than control
patients (1). In this regard, So et al. (2017) showed that 12 weeks of aerobic and resistance training
decreased the level of LIF protein in hind limb muscle in rats, and there was a negative correlation
between LIF protein level in soleus muscle and leg lean mass (1). In another study, eight men cycled
for 3 hours at 60% VO2max, and muscle samples were taken before exercise and up to 48 hours after
exercise. Muscle LIF mRNA expression increased up to 4-fold immediately after cessation of
exercise and gradually decreased during the post exercise period (1). This study showed that aerobic
exercise and resistance training regulate LIF mRNA expression. Given that resistance training causes
more muscle involvement (3-4), it may be the reason for the decrease in LIF in the resistance training
group in our research.
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