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Article Info ABSTRACT
Article type: Introduction: Obesity is characterized by an excessive accumulation of adipose
Research tissue, inflammation, and fibrosis, and exercise is an effective intervention against it.

Therefore, the present study aimed to investigate the effects of high-intensity interval
training (HIIT) on the expression levels of PEPD and MMP14 proteins in the visceral
adipose tissue of rats fed with a high-fat and high-carbohydrate (HFD+HC) diet.

Methods: For this purpose, twenty-four Sprague-Dawley rats were randomly
divided into three groups of eight rats, including standard diet (ND), HFD+HC, and

Article history: HFD+HC+HIIT. The HIIT group ran on a treadmill with a training regimen that

RECE'VEdl'3 September 2024 included seven intervals of four minutes at 85-90% of maximum speed (Vmax)
Received in revised form: interspersed with 2-minutes rest intervals at 50% of Vmax. After induction of
12 November 2024 anesthesia, visceral adipose tissue samples were extracted to assess PEPD and
Accepted: MMP14 protein expression using the Western Blot technique. Statistical analysis was
29 November 2024 conducted using ANOVA and Tukey's post hoc tests, at the significance level of
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18 December 2024 Results: The HFD+HC group showed a significant decrease (P=0.002) in PEPD and

a significant increase (P=0.01) in MMP14 protein expression. Conversely, HIIT
resulted in a significant increase (P=0.03) in PEPD and a non-significant decrease

;Zi’wordsz (P=0.26) in MMP14 protein expression.

fibrlosis’ Conclusion: Obesity leads to reduced anti-fibrotic proteins and increased fibrotic

interval training, factors in visceral adipose tissue. In contrast, HIIT during HFD+HC significantly

obesity, enhances anti-fibrotic protein expression and moderately decreases fibrotic protein

visceral adipose tissue. expression. These changes may help mitigate adipose tissue dysfunction (fibrosis)
induced by HFD+HC and are associated with reduced inflammation and insulin
resistance.
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Extended Abstract

Introduction

Obesity is a major global health issue and a significant
risk factor for chronic diseases such as cardiovascular
disorders, stroke, type-2 diabetes, fatty liver disease, and
certain cancers. The causes of obesity are complex,
involving interactions between environmental and
genetic factors, with physical inactivity, also, the
consumption of high-calorie foods and sugary beverages
playing key roles. Simply put, obesity is characterized
by excessive accumulation of adipose tissue. With the
progression of obesity and an increase in adipocyte size,
widespread hypoxia can occur, triggering a pro-fibrotic
transcriptional program that leads to adipose tissue
fibrosis. Exercise is a valuable intervention for
preventing and managing the negative effects of obesity.
This study aimed to investigate whether high-intensity
interval training (HIIT) affects visceral adipose tissue
fibrosis during the rapid and unhealthy expansion of fat
tissue.

Methods

This experimental study utilized a post-test design with
a control group involving 24 male Sprague-Dawley rats.
The rats were randomly divided into three groups: 1.
Standard Diet (ND), 2. High-Fat and High-
Carbohydrate Diet (HFD+HC), and 3- HFD+HC+HIIT,
with 8 rats in each group. The HIIT program was
conducted over 12 weeks, 5 days per week. The HIIT
group ran on a treadmill with a training regimen that
included seven intervals of four minutes at 85-90% of
maximum speed (Vmax) interspersed with 2-minutes
rest intervals at 50% of Vmax. The HFD+HC provided
60% energy from fat, 20% from carbohydrates, and 20%
from protein, along with a 10% fructose drink. Samples
were collected 48 hours after the last training session,
and protein levels of PEPD and MMP14 were analyzed
by Western blot technique. One-way ANOVA and
Tukey's post hoc test were used to assess quantitative
data, including histological and molecular findings.

Results

The results of the data analysis indicated that a 12-week
HFD+HC diet led to a significant increase in the weight
of the rats compared to those on an ND (P=0.001). In
contrast, HIIT resulted in a significant decrease in the
weight of the rats when compared to the HFD+HC
group (P=0.001). Additionally, obesity induced by the
HFD+HC diet resulted in a significant reduction in the
protein expression of PEPD in visceral adipose tissue
compared to the control (ND) group (P=0.002).
Conversely, HIIT during the HFD+HC feeding period
significantly increased the protein expression of PEPD

in visceral adipose tissue compared to the obese
(HFD+HC) group (P=0.03). Furthermore, while obesity
(HFD+HC) elevated the protein expression of MMP14
in visceral adipose tissue compared to the control group
(P=0.01), HIIT during the HFD+HC feeding period did
not result in a significant decrease in the expression of
this protein in visceral adipose tissue compared to the
obese (HFD+HC) group (P=0.26).

Conclusion

The accumulation of adipose tissue in obesity is linked
to hypoxia, inflammation, and fibrosis, which are as
significant in adipose tissue as in other vital organs. This
study found that obesity (HFD+HC) decreases the
expression of the PEPD protein in visceral adipose
tissue, while HIIT significantly increases its expression.
Exercise may reduce fat mass and promote adipocyte
atrophy, which decreases hypoxia and inflammation in
adipose tissue, likely leading to reduced fibrosis.
Additionally, obesity significantly elevates MMP14
protein expression in visceral adipose tissue. This
upregulation may relate to increased adipocyte
hypertrophy, hypoxia, and inflammation. However,
HIIT during the HFD+HC period may partially prevent
this increase, even though the effect was not statistically
significant. The downregulation of MMP14 might
correlate with body weight loss, reduced fat mass, and
enhanced angiogenesis, as exercise has been shown to
improve angiogenesis, promote browning of adipocytes,
and decrease inflammatory and fibrotic factors in white
adipose tissue.
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