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Abstract

Aim: Obesity is associated with the development of non-alcoholic fatty liver disease, which
involves the accumulation of fat in the liver and can lead to inflammation and liver fibrosis.
Therefore, the aim of the present study was to investigate the effect of aerobic exercise followed
by footshock electrical stimulation on the expression of the hepatokines Fet-A and FGF21 ilﬁe
liver tissue of calorie-restricted obese rats. Methods: In this experimental study, with a cohl
group of 35 male Wistar rats (8 weeks old, weighing 200+19g), after induction of ogesity‘
weight gain, randomly divided into 5 groups of 7: control, fasting-obese, fasmncé

exercise, fasting-electrical stimulation and Fasting-endurance training-electrial stiniiation g
is QR code to see the

accompanying video, or visit
jahssp.azaruniv.ac.ir

were divided .Intervention groups for a period of 4 weeks under endurance spot aWy (with
a speed of 10 to 20 m/min and duration of 20 to 40 minutes), electrical gfiulafi@fk (foot shock
device for 0.5 mA and 20 minutes) and fasting (8 to 16 hours) were ‘@Fd. Aftew

anesthesia, brain tissue sampling was done and after molecular pro gene expr

measured using Real time-PCR machine. For data analysis, two-v’ay is of variance test
was used at a significance level of p<0.05 and GraphPad smsult.‘results showed
that endurance training resulted in a significant increase idifHe cXpression of esand a
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significant decrease in FGF21 in fasted obese rats co‘a'ed to the‘ol gr(’P=0.000l). 2. Department of Exercise
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Extended abstract
Background

Obesity is the result of an imbalance between energy intake and expenditure and metabolic disorders. It is also progressing
as a disease worldwide, with a threefold increase in prevalence over the past two decades. Also, strongly associated with
the development of non-alcoholic fatty liver disease (NAFLD), which involves fat accumulation in the liver and can lead
to liver inflammation and fibrosis. People with NAFLD usually have insulin resistance and metabolic disorders, which
increase their risk of type 2 diabetes and cardiovascular diseases. In fact, it can be said that there is a direct relationship
between adipose tissue and increasing liver enzymes. After that obesity, body infarcted of liver diseases such as NAFLD
and metabolic diseases. Therefore, in this study, are used two important gene Fet-A and FGF21 that proper liver function.
Materials and Methods

This applied research was conducted as a post-test with a control group. The statistical sample of this study was 35 Wistar
rats with an average weight of 200+19 gr at 8§ weeks old that were purchased from Iran Bagiyatallah University and
transferred to animal laboratory.

Experimental Design

Rats were randomly divided into five groups:1) control, 2) obese-fasted, 3) fasted-enduras
stimulation, and 5) fasted-endurance exercise-electrical stimulation (each group co
experiments were done according to ethical guidelines and license of Islamic Azad U
number. IR.IAU.ARAK.REC.1403.334 is done.
Induction of Obesity

To induce obesity, a standard high-fat diet was used for rats, consisting of pea i d sweet biscuits in
a ratio of 3:2:2:1.This diet contained 20 grams of protein, 20 grams of 4 rates, and four grams of
fiber per 100 grams of mixed and ground diet and was provided to the nduction period to bring
the rats' weight to within 310 grams according to the Lee index.
Training Protocol

After adaptation, obesity induction, and familiarization with t

ise, 4) fasted-electrical
rats). All animal

p was performed for five minutes at
was performed for four weeks, five
sessions per week, each session lasting 60 minutes, at a spee to 29 m/min and an intensity between 54 and 65% of
maximum oxygen consumption. Cool-down was med i ame manner as the warm-up after the end of the
training.

Dietary Restrictions Protocol
This program included 8 hours of calorie restutc
65 grams of carbohydrates, 14.3 grams of protei
grams.

Electrical Stimulation Protoc
Electrical stimulation was pro,

injection. Then th
physiological serum. ere immediately frozen using liquid nitrogen and transferred to the freezer at -
80 for further measurem
Assessment of Studied Fa
Gene expression was perfor using Real Time-PCR. Then, Total RNA extraction, extraction of extracted RNA (OD)
concentration from tissue by‘NanoDrop, 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, Two-way ANOVA test was used for
comparison between groups and control group and then Tukey's post hoc test was used to compare the differences between
groups.

Results

The result of variance showed a significant difference between groups in both genes. The post hoc Tukey test showed a
significant decrease among MIT group compared to all groups in Fet-A gene (P=0.0001 and F=40). Also, in the MIT.ES
group relative to CO and FA had a significant decrease (P=0.0005 and F=12). The results of this test showed a significant
increase of FGF21 gene among MIT group compared to CO, FA and ES groups (P=0.0001 and F=44). Also, in group
MIT.ES relative to all groups showed a significant increase (P=0.0001 and F=62). On the other hand, FA group showed
a significant decrease in CO (P=0.0001 and F=12).
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Discussion
Among the important findings of this study, we can mention the significant decrease in Fet-A gene expression and a
significant increase in FGF21 in fasted obese rats following exercise training. Also, electrical stimulation and its
combination showed a significant increase in Fet-A gene expression and a decrease in FGF21. Fet-A initially attracted
much attention as a natural inhibitor of insulin receptor tyrosine kinase in liver, adipose tissue, and skeletal muscle.
Furthermore, there is a direct correlation between the expression level of hepatic Fet-A and the expression of key enzymes
of glucose metabolism, phosphoenolpyruvate kinase 1 and glucose-6-phosphatase, and its essential role in insulin
signaling and energy metabolism has been demonstrated. Aerobic and combined training resulted in significant reductions
in serum Fet-A levels and some markers of metabolic syndrome in overweight and obese women. Exercise reverses FGF-
21 resistance in adipose tissue by inducing FGFR1 and the KLB receptor. Exercise training in obese individuals also
increases FGF-21 by remodeling adipose tissue and improves the proliferation and metabolic disorders caused by obesity,
with mechanisms that are still unclear. Fasting reduces plasma FGF21 levels. This reduction in FGF21 levels was
accompanied by improved sensitivity to this factor, which was mediated by reduced TNFa expression and increased [3-
klotho and FGFR1c receptor expression. In particular, the TNFa signaling pathway plays an important role in FGF21
resistance, and reduction of TNFa restored FGF21 sensitivity and improved NAFLD. Thes ults suggest that fasting
can help improve metabolic conditions by reducing TNFa levels and increasing FGF2 ity, which is mediated
through the aforementioned signaling pathways. Finally, it can be noted that ES in skeletal musc lead to increased
production and secretion of FGF21 and is a new intervention regarding hepatokinesthat r

Article Message
It seems that endurance training and electrical stimulation during fasting in th n of liver injuries
due to obesity and play an important role in the physical health of the pastieipants®
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