The Effect of Selected Training Methods on the Gene Expression of ANG-1
and ANG-2 in Subcutaneous Adipose Tissue of Male Wistar Rats

Alireza Fatahian!™

, Mohammad Shariatzadeh Joneydi?™=', Majid Gholipour®
, Saeid Naghibi*

1. Corresponding Author, Department of Sports Physiology, Faculty of Sport Sciences and Health, University of Tehran, Tehran,
Iran. E-mail: alireza.fatahian@ut.ac.ir

2. Sport Sciences Research Institute, Tehran, Iran. E-mail:shariatzade@ssrc.ac.ir
3. Department of Sports Physiology, Sharif University of Technology, Tehran, Iran. E-mail: gholipour@sharif.edu
4. Department of Sports Physiology, Payame Noor University, Karaj, Alborz, Iran. E-mail: sdnaghibi@pnu.ac.ir

Article Info

ABSTRACT

Article type:

Research Article

Article history:
Received:
31 January 2022

Received in revised form:

15 August 2022
Accepted:

22 August 2022
Published online:
22 September 2022

Keywords:
Angiopoietin-1
Angiopoietin-2
continuous training
interval training
subcutaneous fat

Introduction: One of the most important influential factors in the process of
human physiological adaptations is angiogenesis; which helps to repair and grow
body tissues by continuously creating blood vessels through angiopoietin activity.
In the present study, we investigated the effect of three methods of moderate-
intensity continuous, high-intensity continuous, and high-intensity intermittent
training on the angiopoietin-1 and angiopoietin-2 genes expression in the
subcutaneous fat tissue of male Wistar rats.

Methods: For this purpose, 32 male Wistar rats with an average weight of
236.3+34.5 grams and age of 8 weeks were randomly divided into four groups of
intense intermittent running aerobic training (including four intense intervals with
an intensity of 90% to 100% of VO2max and four low-intensity intervals at 50% to
60% of VO2max in a total time of 38 minutes), moderate-intensity continuous
running aerobic training (including running at 65% of VO2max in a total time of 47
minutes), high intensity continuous running aerobic training (including running at
65% of VO2max in a total time of 40 minutes with an incremental incline of the
treadmill with a 2% of incline every two weeks), and Control. Twenty-four hours
after the last training session, after complete anesthesia, subcutaneous fat tissue
samplings of the abdomen were done. The gene expression levels of angiopoietin-1
and angiopoietin-2 in subcutaneous fat tissue were measured by the RT-PCR
method. Due to the non-normal distribution of data in some groups, Kruskal-Wallis
statistical method was used.

Results: The results showed that the angiopoietin-1 gene expression increased in all
three training groups compared with the control group, which was significant in the
moderate-intensity continuous group. Also, the angiopoietin-2 expression increased
in all three groups compared with the control group, which was significant in the
high-intensity continuous group.

Conclusion: In general, continuous training seems to have a positive effect on the
increase of angiopoietin-1 and -2 expression in subcutaneous fat tissue.
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Extended Abstract

Introduction

One of the most important biological activities in the human body is
the delivery of nutrients and oxygen to different tissues and organs of
the body, which is carried out through the blood. The activities that
lead to the formation of new vessels and the repair of damaged vessels
are called angiogenesis. Angiogenesis is a process in which new
vessels are multiplied and this process continues in all stages of human
life with different intensities. The first signs of this operation are seen
in the second week of the embryo, which begins in a process called
vasculogenesis, the process of embryonic formation of endothelial
cells from mesoderm cell precursors and vascular areas. After this
stage, angiogenesis begins, which is responsible for the expansion and
development of blood vessels in all physiological activities. Factors
affecting the activity of angiogenesis are known as angiopoietins,
which participate in this activity by applying different mechanisms of
action. Angiopoietin signaling is directly related to angiogenesis.
Angiogenesis occurs through sprouting, migration of endothelial cells,
proliferation, and in some cases destabilization of vessels. They are
responsible for separating the endothelial wall of blood vessels.
Angiopoietins are involved in signaling to perivascular smooth muscle
cells, controlling vascular permeability, angiogenesis, and
vasoconstriction. At present, four proteins of angiopoietins have been
identified, which are: ANG1, ANG2, ANG3, and ANG4. They act on
the tyrosine kinase receptors, TIE1 and TIE2. ANG1 acts through the
TIE2 receptor, while ANG2 acts as an antagonist and may have
different effects. The reason for this conflict can be found in the ability
to form bonds, ANGL1 can be tri, tetra, or penta; to form higher order
multimer and this factor increases the binding strength in action with
receptors. Considering the great impact of angiopoietins on the
physiological activities of body tissues, knowing the various factors
affecting them in this field can play an important role in improving
human physical health.

Methods

For this purpose, 32 male Wistar rats with an average weight of
236.3+34.5 grams and age of 8 weeks were randomly divided into four
groups of intense intermittent running aerobic training (including four
intense intervals with an intensity of 90% to 100% of VO2max and
four low-intensity intervals at 50% to 60% of VO2max in a total time
of 38 minutes), moderate-intensity continuous running aerobic
training (including running at 65% of VO2max in a total time of 47
minutes), high intensity continuous running aerobic training
(including running at 65% of VO2max in a total time of 40 minutes
with an incremental incline of the treadmill with a 2% of incline every
two weeks), and Control. Twenty-four hours after the last training
session, after complete anesthesia, subcutaneous fat tissue samplings
of the abdomen were done. The gene expression levels of
angiopoietin-1 and angiopoietin-2 in subcutaneous fat tissue were
measured by the RT-PCR method. Due to the non-normal distribution
of data in some groups, Kruskal-Wallis statistical method was used.

Results

The results showed that the angiopoietin-1 gene expression increased
in all three training groups compared with the control group, which
was significant in the moderate-intensity continuous group. Also, the

angiopoietin-2 expression increased in all three groups compared with
the control group, which was significant in the high-intensity
continuous group.

Conclusion

Training affects increasing the expression of angiopoietins in the
subcutaneous tissue. This change can be seen in all three types of
continuous, intense continuous, and intense intermittent training, but
in continuous training, ANG1 and ANG?2 increased significantly.
Therefore, performing continuous or intense continuous training as a
stimulus in increasing anxiety for beginner or professional athletes can
improve various physiological aspects. Also, the implementation of
continuous training for overweight people will affect weight loss by
increasing angiogenesis.
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2. Reverse Transcriptase
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*. AMP-activated protein kinase
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