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ABSTRACT
e (ol g Lo RETple MO o] [ETSIAV/EES] ULK1 and LC3-1l are factors related to liver lipophagy. The purpose

of this research was to investigate the effect of four weeks of aerobic training in fasting state on factors
related to liver lipophagy (ULK1 and LC3-Il) in male Wistar rats.

In this experimental research, 30 male Wistar rats were randomly divided
into the following groups: control, fasting, 3 days of training, 5 days of training, fasting + 3 days of
training, and fasting + 5 days of training. Unlike other rats that had 24-hour access to food, the fasting
rats received the same amount of nutrition in 10 hours. Continuous aerobic running on a treadmill was
performed for 4 weeks with a frequency of 3 and 5 sessions per week in both feeding and fasting
conditions. Statistical analysis was done by SPSS using one-way variance analysis test and LSD.
Significance level was set at P < 0.05.

The increase of LC3-I1in the groups of fasting + 3 days of training and fasting + 5 days training
was significant compared to fasting and 3 days training groups (P < 0.05). Also, the increase of ULK1 in
the groups of 3 days of training and fasting + 3 days of training was significant compared to the fasting
group, and the changes of ULK1 were significantly higher in fasting + 3 days of training group than in the
fasting + 5 days training group (P < 0.05).

It can be said that aerobic training in fasting mode increases liver lipophagy and the
expression of ULK1 and LC3-Il genes is different compared to the amount of weekly activity.
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Introduction

he catabolic process of autophagy, a well-
known process of bulk cytoplasmic recycling
and cell self-renewal, is the central regulator of
lipid metabolism in the liver (3). Lipophagy is
a form of selective autophagy and a new type of lipid
metabolism that has recently received scholarly attention.
Lipophagy is defined as the autophagic degradation of
intracellular lipid droplets (LDs) (4). Unc-51 like autophagy
activating kinase 1 (ULK1) plays a key role in the induction
of autophagy in response to starvation (6). Also, during
autophagy, microtubule-associated protein 1 light chain 3
(LC3) binds to the phosphatidylethanolamine molecule on
the separation membrane as lipidated LC3 (LC3-1I), an
autophagy substrate (5). Considering the role of ULK1 and
LC3 in liver lipophagy, researchers' attention has been
drawn to these factors that are associated with lipophagy.
Studies have shown that food deprivation conditions such as
fasting conditions create a series of coordinated metabolic
and hormonal changes to maintain the metabolic balance of
the organism and cellular homeostasis. One of the cellular
changes that occur under fasting conditions is the activation
of hepatic autophagy and lipophagy, which are important for
maintaining cellular homeostasis and energy balance,
quality control, cellular and tissue regeneration, and defense
against extracellular damage and pathogens (8). Another
factor related to the metabolism of fats in the liver is
exercise. Exercise training can induce changes in the lipid
composition of membranes that not only affect fluidity and
cellular function but also alter the cellular environment and
circulating lipids that regulate signaling cascades (9).
Previous research has shown that exercise increases lipolysis
as well as lipophagy (10, 11). Dynamic changes in these fat
pools during and after exercise are important and key factors
that may be responsible for regulating changes in fat
oxidation in response to different exercise conditions (9).
According to the above-mentioned argument, the aim of the
present study was to compare the effect of aerobic exercise
under feeding and fasting conditions on gene expression of
factors related to liver tissue lipophagy in male Wistar rats.

Methods

In this experimental research, 30 male rats aged 18
weeks with an average weight of 348 + 25.53 grams were
selected, and after a one-week familiarization with the
laboratory environment, they were randomly divided into 6
groups of 5 including control, fasting, fasting + 3 days of
training, fasting + 5 days of training, 3 days of training, and
5 days of training. The fasting protocol was for four weeks
and was applied daily for 14 hours during the waking cycle
(17:30 pm to 7:30 am) of the rats. In order to induce fasting,
the rats in the fasting group consumed the same amount of
normal food (10 grams per 100 grams of rat weight) that the
other groups received during 24 hours within 10 hours. In
the training groups, in order to familiarize and adapt the
animals with the environment, they were placed on the

treadmill for 15 minutes in the first week. After the
familiarization phase, the continuous aerobic exercise
started which included running on the treadmill for 45-60
minutes with frequencies of 3 and 5 days per week continued
for 4 weeks. The main training program of rats on a treadmill
with a zero-degree incline at a speed of 14 meters per minute
in the first week reached a speed of 16 and 18 meters per
minute with a zero-degree incline in the following weeks
(13). ULK1 and LC3-ll gene expression levels were
measured by quantitative real-time method. One-way
analysis of variance statistical method was used to compare
the investigated variables in the research groups, and in case
of significance, LSD post hoc test was used to find the place
of difference. Statistical analysis was done using SPSS
version 26, and a significant level was set at P < 0.05.

Results

According to the results obtained from one-way analysis
of variance, a significant difference was observed in the
expression of LC3-11 gene (P<0.001) and ULK1 (P<0.001).
In further investigations, the results of the LSD test showed
that the level of LC3-11 in the group of 5 days of training (P
<0.014), fasting + 3 days of training (P < 0.001), and fasting
+ 5 days of training was significantly higher than that in the
control group (P < 0.001). Also, the level of LC3-1l was
significantly higher in the groups of fasting + 3 days of
training (P = 0.009) and fasting + 5 days of training (P =
0.027) compared to the fasting group. Also, the level of LC3-
11 was significantly higher in the groups of fasting + 3 days
of training (P < 0.001) and fasting + 5 days of training (P <
0.001) compared to the groups of 3 days of training and 5
days of training. Also, the results of the LSD test showed that
the level of ULK1 in the groups of 3 days of training (P-
0.008), 5 days of training (P = 0.009), fasting + 3 days of
training (P < 0.001) and fasting + 5 days of training (P =
0.018) were significantly higher than that in the control
group. Also, the level of ULK1 was significantly higher in
the fasting + 3-day training group (P = 0.009) compared to
the fasting group. Also, the level of ULK1 in the group of
fasting + 5 days of training (P = 0.029) was significantly
lower than that in the group of fasting + 3 days of training.

Conclusion

Overall, the results of this research showed that sports
training increased the expression of ULK1 and LC3-1l
genes, and the increase of ULK1 was more sensitive to
sports training. There were significant changes with the
frequency of 3 training sessions, while a higher training
frequency was required for the increase of LC3-I1. Also, the
results showed that in the protocols where exercise training
was done in the fasting state, higher frequency had no effect
on LC3-1l, but in ULK1 changes, training frequency of 3
sessions per week was more effective than 5 sessions per
week. However, more research is needed for the mechanisms
related to the effect of frequency of training in the fasting
state on the expression of genes related to lipophagy.
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