http://rjms.iums.ac.ir VY a5, ) led Y4 0,55 15l 15Sisjs mgle alan

s € ey dvyre® oCope )0

&

gy Jlio ]

*3

[ Downloaded from rjms.iums.ac.ir on 2026-06-24 ]

[ DOR: 20.1001.1.22287043.1401.29.1.3.4 ]

S0 WS CEb 43 E2F4 g E2F1 (migigy S 5ol by » (53198 o yod iliko OO i awslio

by 15 (I yo

ali_barzegari@pnu.ac.ir (Jyius ssiwss #) olyl i o pls ol g (595 09)5 obstinl 16,55 e
Ol ol o ply o (355 pole 5 (G Canyd 09,5 ) (bl 165518 I5gu

Ol eld (B39 pole olSimgly «s3s9 (S35lsn5e8 09)5 lidbinl g B3] jCun pub doseo

Ol eld g pla oSl (559 pole 5 (S Sy 09,5 15 (ol 2

Ol sl ooyl sy oMol ST oS3l 15559 (535368 035 eyl (ol )l 18 il a0 03 ke LS j 0o

EER €2

Lo jlgaals’
dhwgio Cud by oy el
By (G ye

Sl (o9l (p a8
E2F1

E2F4

VEe /AR il s guls

VWALANE il b

E2F4 4 E2F1 slay; ole wlogi ole y HIIT HIT MIT @l o5 (gogmb dus psl oy 3455 ol B 1802 g dino
S92 by S35 5 glac) A5 <l

IS 0955 slae do (Bl S0 4 S VYV ENY (g g i A (s Sils bl S135 53 ) joo Y polite iy 1) (509
9 B2F1 clays ole polie g 850 wads (HIIT) sy (o9l5 o0 j05 (HIT) sy 005 (MIT) basgio s b o 505 (CO)
uﬁ)f )‘)5 IR )9 L&:ui ) E2F4

IS 09,5 dy s HIT 04,5 (lo Jling 5 slocsy 18 cdl 0 E2FT 15 ol 5 (gyls sine coglés a5 ol ol ol slaaidly
0993 b (29,5 oy Aunlie (P= +/+ %) wis oamlie JyuS g MIT (sla 09,5 lo (55l (ixo B3 Tos 3l Se35 (6 sime glds
<AV P=./avy [yt 4_-) Y 399 Jys 9 HIIT MIT dl.hc”f 9 HIT dl.hc”f olbe d)h@-“’ OS] as sl OUES il
s MIT (Laog,S 5o E2F4 5 Ly ()lsmime BMS] aS ol L5 (o ye5 (sloog)S > ouiins O,a)'i oy (P= /-y P=
0355 it (5 P3smine 315 553 g 1 (P= +/Y-Y P oYY P= LAWY (o ) 3,15 353 U8 s HIIT HIT (slaos,s
(P=e1o¥Y 5y a) b sl S 09,5 4 s HIIT

M35 5 slaesy 08 cdl » B2F4 3 E2F1 o5 ol o HIIT g HITMIT 6405 ¥ 0 o8 ol o)l ol IS jobo ) 36 S doesi
D)3 3539 (gl gime et JyuS b (o yed b 09)5 (xS 05l 393 g (6 bline gl Hliusg

ool ot 35S sgdle Lyl
285 Jlo pols a5 Sy los guio

i ol 4 slciwl oguids

Barzegari A, Kazari S, Shariatzadeh Joneydi M, Satvati Niri Z, Alizadeh Mirashrafi MR. Comparison of the

Effect of Different Intensities of Aerobic Exercise on the Expression of Transcription Factors E2F1 and E2F4 in

Liver Tissue of Wistar Rats. Razi J] Med Sci. 2022;29(1):48-59.

sl 43 )5 o3 y9u0 CC BY-NC-SA 3.0 s Galloo SIHT (ow piand s y90043 allie ¢yal pLiuisl™

A


https://orcid.org/0000-0001-7926-5885
https://dor.isc.ac/dor/20.1001.1.22287043.1401.29.1.3.4
https://rjms.iums.ac.ir/article-1-6463-en.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-24 ]

[ DOR: 20.1001.1.22287043.1401.29.1.3.4 ]

Razi Journal of Medical Sciences. 2022;29(1):48-59. http:/rjms.iums.ac.ir

t Original Article

Comparison of the Effect of Different Intensities of Aerobic Exercise on the
Expression of Transcription Factors E2F1 and E2F4 in Liver Tissue of Wistar
Rats

Ali Barzegari: Assistant Professor, Department of physical education, Payame Noor University, Tehran, Iran
(*Corresponding author) ali_barzegari@pnu.ac.ir

Soda Kazari: MA, Department of physical education, Payame Noor University, Tehran, Iran

Mohammad Shariatzadeh Joneydi: Assistant Professor, Department of Exercise Physiology, Institute of Sport Sciences,
Tehran, Iran

Zeinab Satvati Niri: Department of physical education, Payame Noor University, Tehran, Iran

Mohammad Reza Alizadeh Mirashrafi: MA, Department of Exercise Physiology, Ardabil Branch, Islamic Azad
University, Ardabil, Iran

Abstract

Background & Aims: The liver is one of the main and major organs of the body, which Keywords

with the help of various enzymes is of special importance in regulating hormonal activities Moderate-Intensity
and metabolism, during rest, training, and returning to the original state of sports activities. .

Under normal circumstances, the liver and kidneys receive 27% and 22% of circulating Training,

blood, respectively, but as a result of heavy training, the blood flow to the liver and kidneys

. o . High-I ity Traini
decreases to 5% and 3%, respectively. Prolonged reduction in blood flow to the liver and 1gh-Intensity Traming,

kidneys may have detrimental consequences, of which fatigue observed as a result of the High-Intensity Interval
constant sub-maximal activity is part of it. The liver is also one of the most sensitive tissues .

targeted by training-induced oxidative stress. Sports science coaches and professionals are Training,

working to find ways to reduce the effects of strenuous training and increase the E2F1

effectiveness of training programs over a limited period. The liver has different functions in ’

the body and different roles are considered for it. Metabolism, control of glycolysis, E2F4

glycogenesis, and lipogenesis are the main functions of liver tissue. Many factors and
proteins play a role in these processes, and two factors have recently been identified called
E2F1 and E2F4.

Methods: The present study was approved by the ethics committee of Payame Noor
University with the code IR.PNU.REC.1398.059. In terms of purpose, it is fundamental-
applied, which was implemented experimentally. In the present study, 32 8-week-old male
Wistar rats with an average weight of 237 £33 g were purchased from the Pasteur Institute.
After being transferred to the animal laboratory environment, these animals are housed in
transparent polycarbonate cages in an environment with a temperature of 22 + 1.4 °C, the
humidity of 45 to 55%, four heads in each cage with free access to water and closed. Foods
were maintained according to a 12-hour sleep-wake cycle. Animals were randomly divided s
into 5 groups: control group (Co) (8 heads), moderate intensity training (MIT) (8 heads), Received: 29/01/2022
high-intensity training (HIT) (8 heads), and high-intensity interval training (HIIT) (8 heads) Published: 03/04/2022
were divided.

The MIT protocol was performed in such a way that in the first week, 5 minutes of warm-up,

5 minutes of cooling, and 20 minutes of the main body of the exercise, including running at

65% VO2max at a speed of 20 m/min, was added to the training time every week. In the

sixth week, the training time reached 37 minutes and remained constant until the end of the

eighth. Also, the training speed was unchanged from the first week to the eighth week and

was equal to 20 meters per minute.

The HIT protocol in the first week included: 5 minutes of warm-up, 5 minutes of cooling,

and 20 minutes of running training with 65% VO:max at a speed of 20 m/min and an

increasing slope of the treadmill. The training time was increased every week, so that in the
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sixth week the training time reached 30 minutes and remained constant until the end of the
eighth. On the other hand, the slope of the strip was 2% in the first and second weeks and 2%
was added to the slope every 2 weeks to reach 8% in the seventh and eighth weeks. Also, the
training speed from the first week to the eighth week was 20 meters per minute and was kept
constant.

The HIIT protocol also included 10 minutes of warm-up before the workout, in the first to
fourth weeks including 3 intense intermittent runs with an intensity of 90 to 100% VO;max
and a speed of 30 meters per minute in 4 minutes and 3 low-intensity intermittent runs. With
50 to 60% VO2max and at a speed of 20 meters per minute in 3 minutes. From the fifth to the
eighth week, it also includes 4 intense intermittent runs with an intensity of 90 to 100%
VOomax at a speed of 30 meters per minute in 4 minutes and 3 low-intensity intermittent
runs with 50 to 60% VO:max at a speed of 20 meters per minute. It took 3 minutes. The
main body time of the exercise was 28 minutes per repetition. Mice in the control group did
not participate in any exercise program but were placed on a stationary treadmill for 10 to 15
minutes per session to adapt to the environment to create the same conditions.

After in vitro analysis of the samples, descriptive statistics including standard mean and
standard deviation and inferential statistics were used to quantitatively describe the data.
First, the Shapirovilk test was used to determine the normality of data distribution, and the
Leven test was used to determine the homogeneity of variance. Due to the normal
distribution of data, parametric tests including one-way analysis of variance and Tukey's post
hoc test were used at a significance level of p>0.05.

Results: The results showed that there was a significant difference in the expression of the
E2F1 gene in the liver tissue of male Wistar rats between the HIT group compared to the
control group. There was also a significant difference between MIT and control groups (P =
0.003). Comparison between groups with post hoc test showed that there was no significant
difference between HIT groups and MIT, HIIT, and control groups (P =0.977, P=0.917, P
=0.093, respectively). Post hoc tests in training groups showed that there was no significant
difference in E2F4 gene expression between MIT and HIT, HIIT, and control groups (P =
0.977, P = 0.721, P = 0.202, respectively). On the other hand, a significant difference was
observed between the HIIT group and the control group (P = 0.022, respectively).
Conclusion: In general, the results showed that there was no significant difference between
IT MIT, HIT, and HIIT methods on E2F1 and E2F4 gene expression in liver tissue of male
Wistar rats. However, there is a significant difference between training groups with control
of differences.
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