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Abstract E
Aim:  Obesity is a risk factor for many cardiovascular diseases, hypertension, hyperlipidemia,

diabetes, and cancer, and genes such as UCP1 and irisin play a significant role in it. Therefore,
the aim of this study was to investigate the changes in the expression of UCP1 and irisin genes
in the adipose tissue of obese rats following endurance exercise and electrical stimulation with ?

caloric restriction. Methods: In this controlled experimental study with a control group, 35 male

Wistar rats after induced obesity (8 weeks old, weighing 200+19 g) were randomly divided into

5 groups of 7: control, obese-fasted, fasted-endurance exercise, fasted-electrical stimulation, and E
fasted-endurance exercise-electrical stimulation. The intervention groups underwent endurance

exercise (10-20 m/min for 20-40 minutes), electrical stimulation (foot shock device for 0.5 mA

and 20 minutes), and fasting (8-16 hours) for a period of 4 weeks. After exercise and anesthesia, Scan this QR code to see the
adipose tissue samples were taken and gene expression was measured using Real-time PCR.  accompanying video, or visit

Data were analyzed using two-way ANOVA with a significance level of p<0.05 and GraphPad  jahssp.azaruniv.ac.ir

software. Results: The results showed that endurance exercise significantly increased
(P=0.0007) the expression of UCP1 gene and non-significantly increased irisin in obese fasted 1
rats compared to the obese fasted group (p=0.766). Electrical stimulation also showed a '
significant decrease in both variables compared to the control group (P=0.0001). On the other

hand, electrical stimulation and its combination with endurance training led to a significant
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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. The human body is composed
of different forms of adipocytes called white adipose tissue (WAT), beige adipose tissue (BLA), and brown adipose tissue
(BAT). These tissues participate in the processes of storage, fatty acid release, metabolism, and thermogenesis. Among
the most important thermogenic compounds that play a very important role in the thermogenic activity of adipocytes and
the body's energy homeostasis directly, we can mention uncoupling protein-1 (UCP1) and irisin (Ir). In addition to medical
treatments for this disease, the use of exercise, fasting, and electrical stimulation has been proposed as a suitable
intervention for browning white adipose tissue and weight loss. Considering the above issue, the researchers of the present
study sought to answer the question of whether positive changes in the expression of UCP1 and irisin genes in adipose
tissue of obese rats occur following endurance training and electrical stimulation with calorie restriction.

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-endurance exercise, 4) fasted-electrical
stimulation, and 5) fasted-endurance exercise-electrical stimulation (each group consisted of 7 rats). All animal
experiments were done according to ethical guidelines and license of Islamic Azad University, Arak Branch with IR
number. IRIAU.ARAK.REC.1403.101 is done.

Induction of Obesity

To induce obesity, a standard high-fat diet was used for rats, consisting of peanuts, milk chocolate, and sweet biscuits in
aratio of 3:2:2:1.This diet contained 20 grams of protein, 20 grams of fat, 48 grams of carbohydrates, and four grams of
fiber per 100 grams of mixed and ground diet and was provided to the rats during the obesity induction period to bring
the rats' weight to within 310 grams according to the Lee index.

Training Protocol

After adaptation, obesity induction, and familiarization with the treadmill, a warm-up was performed for five minutes at
a speed of 10 m/min and a zero-degree incline. Endurance training on the treadmill was performed for four weeks, five
sessions per week, each session lasting 60 minutes, at a speed of 20 to 29 m/min and an intensity between 54 and 65% of
maximum oxygen consumption. Cool-down was performed in the same manner as the warm-up after the end of the
training.

Dietary Restrictions Protocol

This program included 8 hours of calorie restriction and 16 hours of unrestricted calorie intake, with a food plan containing
65 grams of carbohydrates, 14.3 grams of protein, 2.5 grams of fat, 3.7 grams of fiber, and other ingredients per 100
grams.

Electrical Stimulation Protocol

Electrical stimulation was provided with a stimulator at a current intensity of 0.5 mA for 20 minutes, 3 days a week,
which was sent to the foot shock device through the stimulator outputs.

Extraction of Laboratory Animal Tissue

To collect the samples, the animals were anesthetized with a combination of xylazine and ketamine by intraperitoneal
injection. Then the visceral adipose tissue was removed of the animal. The visceral adipose tissue 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 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
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The results showed that endurance training led to a significant increase (P=0.0007) in UCP1 gene expression and a non-
significant increase in irisin in fasted obese rats compared to the fasted obese group (P=0.766). Also, electrical stimulation
showed a significant decrease in both variables compared to the control group (P=0.0001). On the other hand, electrical
stimulation and its combination with endurance training led to a significant increase in irisin gene expression compared
to all groups (P=0.0001), but in UCP1 gene, it showed a significant decrease compared to the control and fasted obese
groups (P=0.0001).

Discussion

One of the most important methods of treating obese patients is to suppress the causes that cause it. Therefore, paying
attention to the adipocytes in the adipose tissue (BAT), fatty acid consumption, and treatment of metabolic diseases has
become a valuable goal in the treatment of these patients. Therefore, energy consumption through genes like UCPI is
very important. Therefore, energy expenditure through genes such as UCPI1 through physical activity, fasting, and
electrical stimulation is very important. Also, the conversion of white adipose tissue to brown through the above
interventions is important and necessary. On the other hand, Irisin in skeletal muscle, through AMPK and MAPK signals,
leads to increased gene expression of proteins such as PYGM, PCK1, GLUT4, HK2, PPARa, UCP3, and TFAM, which
are very effective in improving lipid and glucose metabolism and improving insulin sensitivity in muscle. In most studies,
the increase in gene values of both variables is shown by physical activity. The present study also showed a significant
increase in UCP1 and a non-significant increase in Irisin by exercise. Regarding electrical stimulation and its effect on
obesity, researchers did not observe any research. However, electrical stimulation led to a decrease in UCP1 and a non-
significant increase in irisin. Also, combining it with exercise resulted in a significant decrease in UCP1 and a significant
increase in irisin, and further studies are needed.

Article Message

It seems that endurance training during fasting can be effective in converting white adipose tissue to brown and reducing
its negative effects by increasing the levels of UCP1 and Irisin protein genes in obese samples.
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