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ABSTRACT

This study aims to evaluate the effect of different intensities of aerobic train-
ing on the expression of transcription factor 4 (TCF4) and C/EBP homologous protein (CHOP10) genes in
subcutaneous adipose tissue of male Wistar rats.

In this experimental study, 32 male Wistar rats with a mean age of 6 weeks and
a weight of 237433 gr were used. Then, they were randomly divided into four groups of 8, including
control group, moderate-intensity aerobic training (MIT), high-intensity aerobic training (HIT), and high-
intensity interval aerobic training (HIIT). The MIT group trained at an intensity of 65% VO2max for 47
minutes. The HIT group running at a speed of 20 meters per minute with an increasing inclination for
40 minutes. The HIIT group trained at an intensity of 90-100% VO2max for 37 minutes. Adipose tissue
sample was collected 24 hours after the last training session to evaluate the expression of TCF4 and
CHOP10 genes by real-time PCR method.

[T There was a significant difference in the expression of CHOP10 gene in the subcutaneous tissue
of male Wistar rats in the HIIT group compared to the MIT and control group (P=0.004). However, no sig-
nificant difference was observed between HIIT and HIT groups (P=1). In addition, there was a significant
difference in TCF4 gene expression in the HIIT group compared to the control group (P=0.006). However,
no significant difference was observed between HIIT and HIT groups (P=1)
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Extended Abstract

Introduction

Adipose tissue is an active endocrine organ

that secretes bioactive molecules called adi-

pokines that participate in the regulation of

metabolic homeostasis. Some studies have

reported that in addition to nutrition, some
genes have an effect on the growth and proliferation of sub-
cutaneous adipose tissue. One of these genes is transcription
factor 4 (TCF4). Mutations in TCF4 can cause digestive
problems that may result in the growth and proliferation of
subcutaneous fat cells. Some genes act as an antagonist of
TCF4 and prevent the reproduction and transcription of this
gene. One of these genes is CHOP10 (C/EBP homologous
protein). It is a basic-leucine zipper protein that plays a role
in differentiation and apoptosis. The CHOP10 is involved in
a variety of stress response pathways, including endoplasmic
reticulum (ER) stress, redox stress, and nutrient deprivation.
The functional role of CHOP10 in apoptosis and inhibition
of adipose differentiation has already been reported.

One of the factors affecting fat metabolism is exercise.
Exercise programs play a significant role in modulating the
levels of adipokines secreted from adipose tissue and insulin
resistance by reducing the number of fat cells, improving the
secretory function of these cells, and reducing the content of
macrophages in adipose tissue. It has been shown that the
type and intensity of physical activity have different effects
on energy metabolism. Aerobic exercises such as walking,
cycling are low-cost therapeutic methods that are performed
at low to moderate intensity for at least 30 minutes and 5 ses-
sions per week to reduce metabolic risks, although, people
are not able to implement these programs regularly. There-
fore, there is a need for different intensities of aerobic exer-
cises. High-intensity aerobic exercise has beneficial effects
on important metabolic risk factors compared to low-intensi-
ty aerobic exercise. According to studies, adding intensity to
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exercises is more effective than adding volume to exercises
in improving metabolic diseases. In recent years, there have
been extensive studies on high-intensity training (HIT) and
high-volume training (HVT) in terms of their differences and
similarities in adaptations. The present study aims to inves-
tigate the effect of 8 weeks of HIT compared to HVT on
expression of TCF4 and CHOP10 genes in subcutaneous
adipose tissue in male rats.

Methods:

In this experimental study, 32 male Wistar rats with an
mean age of 6 weeks and a mean weight of 237433 g were
selected. Then, they were randomly divided into four groups
of 8 including control group, moderate-intensity training
(MIT), high-intensity training (HIT), high-intensity interval
training (HIIT). The MIT group ran at a constant intensity
of 65% of VO2max for 47 minutes. The HIT group ran at a
speed of 20 meters per minute with an increasing slope for
40 minutes, and the HIIT group trained at an intensity of 90-
100% of VO2max for 37 minutes. Adipose tissue sampling
was done 48 hours after the last training session to measure
the expressions of TCF4 and CHOP10 genes by real-time
PCR method. After collecting the data, they were analyzed
in SPSS software, version 20 statistical. The significance
level was P<0.05. First, the normality of data distribution
was examined using Shapiro-Wilk test. To determine the
significance of the difference in variables among the study
groups, Kruskal-Wallis test was used followed by the least
significant difference test.

Results

The results of the Kruskal-Wallis test showed a significant
difference between the three groups of HIIT, MIT and HIT
in expression of TCF4 (P=0.011) and CHOP10 (P=0.008)
genes (Figures 1 and 2) in subcutaneous adipose tissue of
male Wistar rats.
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Figure 1. Changes in expression of TCF4 gene in different groups.* Significant difference compared to the control group (P<0.05)
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Figure 2. Changes in expression of CHOP10 gene in different groups. * Significant difference compared to the control group (P<0.05)

There was a significant difference between the HIIT and
control groups in TCF4 (P=0.006) and CHOP10 (P=0.004),
but no significant difference was observed between the
other groups.

Discussion

Overexpression of TCF4 causes higher production of pri-
mary adipocytes and their differentiation into subcutane-
ous fat. If this gene is overexpressed, it will cause obesity
and related diseases such as hyperlipidemia, heart diseases,
and diabetes. Overexpression of TCF4, which disrupts Wnt
signaling pathway, stimulates the differentiation of primary
adipocytes into mature adipocytes. Our results are consis-
tent with the results of Fayaz et al. (2019), who showed that
moderate-intensity aerobic activity reduced Wnt signaling
compared to HIIT. Markewicz et al. (2019) concluded that
TCF4 causes the differentiation of adipose tissue.

Evidence shows that CHOP10 temporarily inhibit the
growth of primary adipocytes. Based on the findings of our
study, HIIT increased the expression of CHOP10; as a re-
sult, primary fat cells were transformed into mature fat cells.
Previous studies have shown that CHOP10 can protect cell
survival by the regulation of autophagy in the early stages
(before irreversible ER stress). Our results are consistent
with the results of Bozi et al. (2016), who showed that aero-
bic exercise increased the amount of CHOP protein in a rate
model of heart failure. In another study, it was reported that
exercise increased the expression of ER proteins in the liver
of obese rats and improved mitochondrial biogenesis.

More studies are needed to accurately understand the ef-
fective mechanisms caused by exercise. Since the role of
exercise on mitochondrial biogenesis and fat metabolism has
already been identified in many studies and it has been re-
ported that the PGCla-ATF6a signaling pathway increases
CHORP protein level in skeletal muscles, more study on this

signaling pathway that is known as ER homeostasis, is rec-
ommended in skeletal or cardiac muscles.

It can be concluded that the expression of TCF4 and
CHOP10 decreased after HIIT. These findings show that
HIIT is effective in controlling the expression of genes in-
volved in fat metabolism.
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13. Moderate-Intensity Training (MIT)
14. High-Intensity Training (HIT)

15. High-Intensity Interval Training (HIIT)
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22. Dominant Negative-TCF4 (Dn-TCF4)

23. Low-Density Lipoprotein Receptor Protein (LRP)
24, Transcription Factor 3

25. Transcription Factor 12

26. bHLH
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