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Abstract

Aim: The aim of this study was to investigate the effect of different exercises on
the expression of FGF and TGF genes in the liver tissue of male Wistar rats.
Methods: For this purpose, 32 Male Wistar rats with an average weight of 250 g
were prepared. Mice randomly divided into four equal groups of control,
moderate intensity training, and high intensity training and high intensity
intermittent training. The training groups participated in moderate-intensity, high-
intensity, and high-intensity interval training programs for 8 weeks. 24 hours after
the last training session, rat liver tissue was extracted and stored at -80 ° C and
the amount of TGF and FGF gene changes was determined using Real time PCR.
One-way analysis of variance and Tukey's post hoc test used to examine the
differences between groups of variables. SPSS-24 used for data analysis.

Results: The results showed that there was a significant difference in the
expression of TGF and FGF between the groups (control, HIT, HIIT and MIT) (p
= 0.0005) (p = 0.001).The results of Tukey test showed that there was a
significant increase in TGF gene expression among training groups (HIT, MIT,
HIIT) compared to the control group (P = 0.001)In addition, There was also a
significant increase in FGF gene expression among training groups (HIT, MIT,

Scan this QR code to see the
accompanying video, or visit
jahssp.azaruniv.ac.ir

HIIT) compared to the control group (P = 0.001). 1. Assistant Professor,
Conclusion: In the present study, it was shown that three training methods, MIT, Department  of  Exercise
HIT and HIIT, increase the expression of TGF and FGF in liver tissue, but it Physiology, Payame Noor
seems that the expression of these genes in MIT training was more than HIT and University, Tehran PO Box
HIIT. 3697-19395, Iran.

*(corresponding author)

(ali_ barzegari @pnu.ac.ir)

Keywords: MIT, HIT, HIT, fibroblast growth factor, transformer growth factor 2. Master Department  of
Exercise Physiology, Payame
Noor University, Tehran PO

Box 3697-19395, Iran.

Cite as: Ali barzegari Saeed Naghibi Mohammad Hassan Dashti Khoidaki {Farzad Karimi Zafarabadi. The effect of three different

exercise methods HIIT, HIT and MIT on the expression of FGF and TGF genes in liver tissue of male Wistar rats. Applied Health
Studies in Sport Physiology. 2022; 9(1): 100-113.

Owner and Publisher: Azarbaijan Shahid Madani University
Journal ISSN (online): 2676-6507

Access Type: Open Access

DOI: 10.22049/JAHSSP.2022.27721.1451

DOR: 20.1001.1.26766507.1401.9.1.9.0

Copyright ©The authors Publisher: Azarbaijan Shahid Madani University



https://portal.issn.org/resource/ISSN/2676-6507
https://dorl.net/dor/20.1001.1.26766507.1401.9.1.9.0

JAH SSP http://jahssp.azaruniv.ac.ir/

http://dx.doi.org/10.22049/JAHSSP.2022.27721.1451

The effect of three different exercise methods HIIT, HIT and MIT on the expression of FGF and TGF ... 102

Extended abstract

Background

The liver is a vital organ in the body that plays an important role in the metabolism of carbohydrates, proteins, fats and
maintenance of homeostasis (1) and aerobic exercise has beneficial effects on liver function and improves its
metabolism (12). Also, one of the pathways of liver regeneration and repair is angiogenesis, so that exercise training
improves angiogenesis (8), FGF and TGF genes are also important in liver tissue signaling pathways (2). Therefore, the
aim of this study was to evaluate the effect of three different modes of exercise, HIIT, HIT and MIT, on the expression
of FGF and TGF genes in the liver tissue of male Wistar rats.

Materials and Methods

The present study was an experimental investigation and the subjects included 32 male Wistar rats that were randomly
divided into 4 groups of: control, moderate intensity aerobic exercise (MIT), intense aerobic exercise (HIT) and intense
intermittent aerobic exercise (HIIT). In the first week, the MIT protocol consisted of 5 minutes of warm-up, 5 minutes
of cooling, and 20 minutes of the main part of the exercise, which was performed by running at 65% VO2max and 20
m/min, increasing the training time on a weekly basis. In the sixth week, the training time reached 37 minutes. The HIT
protocol for the first week, consisted of 5 minutes of warm-up, 5 minutes of cooling, and 20 minutes of running training
with 65% VO2max at 20 m/min and increasing treadmill incline.

The training time was increased weekly (Table 1), so that in the sixth week, the training time reached 30 minutes and
remained constant until the end of the eighth week. The HIIT protocol also included 10 minutes of warm-up before
exercise training. In the first to fourth week, 3 intense intermittent running with 90 to 100% VO2max intensity and at a
speed of 30 m/min were performed during 4 minutes of training and 3 sessions of intermittent running with 50 to 60%
VO2max at 20 m/min for 3 minutes. The main body time of the exercise training was 28 minutes per repetition (21). 24
hours after the last training session, rat liver tissue was extracted and stored at -80 ° C and the amount of TGF and FGF
gene changes was determined using Real time PCR. One-way analysis of variance and Tukey's post hoc test were used
to examine the differences between groups of variables. SPSS-24 was used for data analysis.

Findings

According to the results and equality of variances and normal distribution of expression levels of TGF and FGF genes,
using Leven test and Shapirovilk test, one-way analysis of variance (ANOVA) was used to compare the mean of
variables in groups. The results of this test showed that there was a significant difference between the four groups in the
TGF gene expression. Inter-group comparison was performed with Tukey test and the results showed that there was a
significant increase in TGF gene expression in male Wistar rats between training groups (HIT, MIT, HIIT) compared to
the control group (P>0.001), however, no significant difference was observed in TGF expression in the HIT group
compared to the MIT and HIT groups (P = 0.102, P = 0.924, respectively).

The results of this test showed that there was a significant difference between the four groups in the expression of FGF
gene. Inter-group comparison was performed with Tukey test and the results showed that there was a significant
difference in FGF gene expression in male Wistar rats between training groups (HIT, MIT, and HIIT) compared to the
control group (P>0.001). However, no significant difference was observed in the expression of FGF in the HIT group
compared to the MIT and HIIT groups (P = 0.514, P = 0.902, respectively).
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Conclusion

In the present study, it was shown that three training methods, MIT, HIT and HIIT, increase the expression of TGF and
FGF in liver tissue, and these changes were observed in all three exercises training, but it seems that the expression of
these genes in MIT increased more than HIT and HIIT. Therefore, it can be concluded that the duration of training in
MIT has been an effective factor in the expression of both genes and one of the most important factors in the expression
of TGF and FGF is the intensity of training and its duration. However, further research is needed.

Article message

HIT, HIIT, MIT is a very time-efficient model for exercise training and almost stimulates the metabolic adaptations of
regular endurance exercise (17) and coaches and exercise specialists can work to increase the effectiveness of exercise
programs over a period of time and use them for a limited time when it improves liver function.
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*-Vascular endothelial growth factor (VEGF)

" —fibroblast growth factor (FGF)
¥ —transformer growth factor (TGF)
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