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Extended Abstract

Background and Purpose

Recently, aging has become one of the major health challenges. Unfortunately, physiological
changes during aging lead to a decrease in the quality of life and an increase in the mortality rate
in elderly people. Although it is impossible to stop these changes, numerous studies have shown
that many factors, including exercise and physical activity, can improve the quality of life and
cardiovascular function in elderly people. One of the important factors affected by exercise is the
expression of cardiac genes in different tissue like as myocardium, SA node, and AV node. Two
important cardiac anti-aging genes that have recently attracted the attention of researchers are
AKT1 and GATAA4. Many studies have shown that moderate and high-intensity aerobic exercise
can cause significant changes in cellular and molecular signals upstream of AKT1 and GATA4
expression in cardiac tissue. Therefore, the aim of this study was to investigate the effect of
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various types of exercise on the expression of anti-aging genes in myocardial tissue, SA node,
and AV node in elderly rats.

Materials and Methods
Twenty-four male Wistar rats aged 23 months with a body mass between 420 and 510 g were

recruited in this study. Prior to the study, all rats were familiarized with the pool and swimming
at a shallow depth. Familiarization involved placing the rats in shallow water at 32°C for 10
minutes per day for three consecutive days. Therefore, the maximal load for each rat was
measured. To calculate and determine the maximal workload for all rats, a metal weight equal to
5% of their body weight was attached to their tails with leukoplast tape. After 5 min swimming
was 1g added to the workload and continued swimming till exhaustion. The highest amount of
weight that rats able to swim with was considered as maximal workload. After determining the
maximum workload, the rats were randomly assigned to 4 equal groups (n=6): control, continuous
exercise, high intensity interval exercise (HIIE-HV), and low intensity interval exercise (HIIE-
LV). The continuous exercise consisted of 35 min swimming at 65% maximal workload. The
HIIE-HV consisted of 35 min interval swimming encompassed 5 sets of 4 min swimming at 85%
maximal workload and 3 min of passive recovery. The HIIE-LV consisted of 7 min interval
swimming encompassed 14 sets of 30 s swimming at 110 % maximal workload interspersed by
30 s of passive recovery. After exercise, all rats were dried gently with towel and anesthetized
with ketamine and xylazine. After extraction of their hearts, all tissues were placed in a nitrogen
tank and transferred to the laboratory. To determine the gene expression levels of GATA4 and
AKT1 in the left ventricular myocardium tissue, SA node, and AV node, reverse transcription
polymerase chain reaction (RT-PCR) or quantitative real time polymerase chain reaction (QRT-
PCR) was performed. To analyze the research findings, to determine the normality of the data the
Shapiro-Wilk test were used. To compare of means between different groups, ANOVA one-way
analysis of variance with Tukey’s post- hoc test were used (p < 0.05).

Results
Data analysis of the present study showed that HIIE-HV exercise significantly increased the

expression of GATA4 and AKT1 genes in the left ventricular myocardial tissue, SA node, and
AV node compared to the control group and other exercise groups. While HIIE-LV exercise
significantly increased the expression of GATA4 and AKTL1 genes in the left ventricular
myocardial tissue and SA node compared to the control group (P<0.05), and there was no change
in the level of AKT1 and GATA4 expression in AV node compare than control group (P<0.05).
Althought, the results of post-hoc test showed that there was a significant change in AKT1 and
GATAA4 expression between HIIE-HV, HIIE-LV, and continuous exercise (P<0.05). In addition,
there were significant changes in expression of AKT1 and GATA4 between HIIE-HV, HIIE-LV,
and continuous groups in the left ventricular myocardium tissue, SA node, and AV node (P<0.05).

Conclusion
Based on the findings of the present study, it seems that high intensity interval exercise with low
and high volume can activate anti-aging genes in myocardial tissues, SA and AV node in elderly
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rats. Although, the level of AKT1 and GATA4 expression in myocardial tissues, SA and AV node
in response to continuous exercise at moderate intensity compare to control group were not
significant changed but the level of these anti-aging genes were higher than control group. It seem
that aerobic exercise with any type and intebsity can promote cardiac function. Previous studies
have suggested that various molecular cellular signals are involved in the expression of anti-
cardiac aging genes. Interestingly, exercise can increase the expression of these cardiac anti-aging
genes by activating signals related to cellular metabolism, stress, and mechanical factors such as
cell wall stretch.

Key Words: Aging, High Intensity Interval Exercise, Continuous Exercise, Cardiac
Conduction, Cardiomyocyte Aging

Article Message
Recent studies have highlighted the effect of different exercise protocols on gene expression

related to anti-ageing in the hearts of elderly rats. This study demonstrated that high intensity
interval exercise with high volume can increase significantly the level of GATA4 and AKT1 in
the left ventricular myocardium, SA node, and AV node of elderly rats.
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Table 1- Sequence of primers

Gens Sequencing primers

Gatad r-Gata4-F TGTGCTAGAACTGGCAACCC
r-Gata4-R CCTTGAGGGAGAAACAGCGT

AKT1 r-AKT1-F CCCTTCCTTACAGCCCTCAAG
r-AKT1-R ACACAATCTCCGCACCGTAG

GAPDH r-GAPDH-F AGGTCGGTGTGAACGGATTTG
r-GAPDH-R AGGTCGGTGTGAACGGATTTG

Bdelyo 8,50 & 90 4 EDTAITIYPSIN o 51 dlewss 4 o Jglo il PCR-QRT g, a0 o 45 o\lo oy 2 1y
RNA S (s5lulaz jslie ar ind (5,005 8,5 ilo a3 = A 508 55 (ol s SO §gud il 5l e
U oy 5 1o 52 ,Sen 5| e o 10 RNSE Sl 51 iz (sl s ooliial Jgial 3 Jolona 51 LS5 |
Fogidg Sl olSiws 3l oolaiwl L RNA &5 o)y p ol oolaiwl ouls 9NSs5l 9 DNase ¢ RNase ;I sl
e 5,50 O Jolee cdiges Ll yle s 51 e 0l plil (Nanodrop spectrophotometer ND-1000)
S 6l oo 3l Jless plml 51 o lews DN@Se ,55,500 Y/ (o RNA - ol5e Caas b g aisls JRNA
sl 5 03,5 (5L ws s S 55T J5 5 1, digad 51 55,500 /0 Jlaiie DNA (Fogll 5525 a5 livol!
oligo (dt) 20 primer ;| oolawsl L (CDNA) JoSo DNA .0l o)y aigas ;0 DNA &l 5459 pac 285 418s
Real Time sla STy plxil (gl .ol bl (Parstous, Iran) Lugb o)l <o 5 (V Jgoz) peslp oloie
dw ooyl diges yo 5l wds iuljdl gl .o eolanl Corbett Research Rotor-Gene 3000 oK.s;PCR

FY oylods AV 0590 VFF ol ¢ 2959 59092 38



a o)W gmo Bl 5o CdB (6 gy Wb 51 (35 Bl 1 (o9 Cdl2b Elgil WU

@lp 20T g, 5l g a a8 5 jlas Sl U8 Glaie 4 GAPDH (5 .0l aid 5 )5 o sy Jias 1,55
Sheds Lblizee gla ol jo i 550 slo 5 o Glie 605 o3l (gl o eolaiwl b o5 Lo Sl s anglae

Al oolainl g 98ws Se alaiie axlg jo Jolw olows e o,

P ™)

005 0slitusl (S§ odn 9031 5 Il 48,15 uily g o 5ol by, 5l ol gl slaesls Julos sl
2 AKTL s GATAS 5 Lo s e a8l el 03,9 codlad oS ols ol ol e gl (P< 1+ 0)
(Y 51 JSLEXY oyl Jgam)(P< +[+8) o S 05,5 & caras AV 6,5 5 SA 05 cz ykay 0,05 guo iy
il 5 AKTL 3 GATAS o o5 ol s aine Liulidl cacls HIE-HV codli sls s oaad 051
5 ol s e oI5l el HIE-LV 5 HIE-HV sla collsd aSlo o a8 AV 65 5 i ol 5,5 5mn
(¥ Jguzx)P< +/+0) w5 SA 05 10 5500 o

AV §SA s 0,5 (LV) ¢z b 0,65 g0 ;0 AKTL g GATAS b (45 sk 0o Y Jgua
Table 2- GATA4 and AKT1 gene expression values in the left ventricular (LV) myocardium, SA and AV nodes

Control HIIE-HV HIIE-LV  Continuous One way ANNOV? fest
AKT1 LV | o ook 138+067 426+111 193+£061 21+12 9.13 0.001
SA 5| SAnode 103+0.28 652+1.9 4642 293+1.67 10.27 0.001
AV 5| AVnode 104%035 242+059 14+021 106+012 15.62 0.000
GATA4 LV | o ook 186+1.76 2836+17.6 841+212 6.04+3.67 8.64 0.001
SA .5 |SAnode 101022 6.7+209 41+098 2.72%0.65 19.86 0.000
AV 5| AVnode 101£0.18 557+221 249x041 177+04 15.21 0.000

AKTL 3 GATAL (sl ()5 ol (5o anmliio =Y Jsor
Table 3- Pairwise comparison of GATA4 and AKT1 gene expression

HIIE-HV vs continuous HIIE-LV vs continuous HIIE-HV vs HIIE-LV

Mean difference P Mean difference P Mean difference P
AKT1 LV | e ok -2.16 0.01 -0.16 0.99 2.32 0.006
SA +,5 | SA node -3.59 0.01 -1.71 0.37 -1.88 0.3
AV .5 | AV node -1.36 0.000 -0.33 0.48 1.02 0.002
GATA4 LV | oo oo -22.32 0.005 -2.37 0.96 19.94 0.01
SA 5,5 | SA node -3.98 0.000 -1.38 0.3 2.6 0.01
AV ¢ 5| AV node -3.8 0.000 -0.72 0.75 3.07 0.003
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