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Abstract

Aim: Endurance exercise and caffeine consumption modulate cardiac cell signaling
pathways; however, the interactive effects of these interventions on the expression of apoptosis-
regulating proteins in myocardial tissue have not yet been fully elucidated. The present study
aimed to investigate the effects of eight weeks of endurance training and caffeing
supplementation on cardiac apoptosis factors (BAX, BCL2, P53, Caspase3, and miR-499)/in
male Wistar rats. Methods: Thirty-two rats were divided into four groups: control (ND), cafféine
(ND+CAF), endurance training (ND+ET), and combined training + caffeine (ET+CAF). Vg
caffeine groups received 6 mg/kg/day of caffeine via oral gavage. Endurancegf@ifiing, was
performed on a treadmill for eight weeks (five sessions per week), with intensity fiicreasiagifrom
12 m/min (15 min) in the first week to 27 m/min (60 min) by the eighth weekl Theffelevant
factors were measured using Western blot and Real time PCR methods. Qne, WajANIOVA test
was used and Tukey's post hoc test was used to compare the two groupsiPREsultSiEhe results
showed that the level of proapoptotic protein BAX was higher in théheaffeine grotpyumileRit
was lower in the endurance training group and the combination of/faifiig. and caffeing-group _
(P=0.001). Also, the level of antiapoptotic protein BCL2 was,higher Thithe combination of Physiology, - Faculty
training and caffeine group (P=0.001). The expression AeVelNofimiR-499%ifkthe endurance
training group and the combination of training and caffeifie group"Washhigherthal that in the
control group (P=0.001), and caspase 3 was lower /ifilflall groups thamlin the’Control group
(P=0.001), but it had no significant effect on P53 (PE0.8#8), Conclusioflj endurance training
effectively mitigates cardiac apoptosis, and when combinédiWiith caffeii€ supplementation, it
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Extended abstract
Background

Apoptosis is a natural mechanism for the elimination of unwanted cells from the body and plays a fundamental role in
organismal growth and tissue homeostasis. Resistance to apoptosis by dysregulation of the mitochondrial pathway
controlled by BCL2 members is a hallmark of cancer (). Studies have shown that exercise training is effective in reducing
cardiac mitochondrial proapoptotic proteins (Y). In another study, prolonged moderate-intensity aerobic exercise was
shown to reduce apoptosis, and the extent to which supplementation reduced apoptosis was dose-dependent (). Apoptotic
processes may be affected by a number of pharmacological and dietary interventions (1-¢). Caffeine is the most widely
consumed drug worldwide (V) . Caffeine is a multifunctional drug that has the ability to induce programmed apoptotic
cell death (A). It appears that caffeine has dual effects on tissue function and modulates the cell death life cycle (%).

Materials and Methods
The research was an experimental and applied study. 32 male Wistar rats with an average a
of 181+15 grams were obtained from the Pasteur Institute of Karaj. At the age of eigh
week in the Animal Physiology Laboratory of the Islamic Azad University of Zanjan.

ight weeks and a weight
eeks and maintained for one

Experimental design

Rats were randomly divided into four groups of eight: control normal diet (N
+ CAF), exercise (normal diet + endurance exercise) (ND + ET), and enduran
CAF), and they had free access to water and food. This study was cong i
and in compliance with all ethical principles of working with labora @

supplement (ET +
ign with a control group

Training protocol

Caffeine supplementation: Supplementation was given i WeIght of the rats and at a dose of 6 mg/kg
of body weight, for eight weeks in the relevant groug

Endurance training: Endurance training (eig
The running speed and duration in the first
week it reached 27 m/min and 60 min.

eek) was performed on a treadmill for rodents.
m/min and 15 min, respectively, and in the last

RT-PCR methods were used to measure the levels of apoptotic proteins,
ANOVA method and Grafpad prism software..

mal distribution of data. In the related variables, one-way ANOVA test was used for
comparison between groups control group and then Tukey's post hoc test was used to compare the differences between

groups.

Results

The results of the one-way analysis of variance test showed that there was a significant difference in the levels of BAX
protein (P=0.001), BCL2 (P=0.001), Caspase 3 (P=0.001), and miR-499 (P=0.001) in the study groups. There was no
significant difference in the levels of p53 (P=0.8734) in the study groups.

Discussion

The present study was conducted to investigate the response of cardiac apoptosis proteins to eight weeks of aerobic
training and caffeine supplementation in male Wistar rats. The findings of this study showed that endurance training and
the combination of endurance training with caffeine supplementation can affect the apoptotic proteins BAX, BCL2 and
Caspase 3 and also significantly increase the expression of miR-499 in the heart tissue of male Wistar rats. In this study,
the level of the apoptotic protein BAX was significantly increased by both endurance training and caffeine consumption,
on the other hand, caffeine supplementation with endurance training increased BAX in the heart tissue of rats. The findings
of this study showed a significant decrease in the level of the apoptotic protein Caspase 3 in the endurance training group
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with caffeine supplementation compared to the normal food group and the normal food group with caffeine
supplementation alone, but in this study, no significant difference was observed in the levels of p53 in the groups under
study. On the other hand, in this study, miR-499 in the cardiac tissue of male Wistar rats in the endurance exercise group
with caffeine supplementation showed a significant increase compared to the normal diet, normal diet with caffeine
supplementation, and normal diet with endurance training groups.

Article message

The findings of this study showed that eight weeks of endurance training, both alone and in combination with caffeine
supplementation, can be effective on the apoptotic responses of cardiac tissue in male Wistar rats. Endurance training can
regulate and modulate cardiac apoptosis by increasing the levels of BCL2 and miR-499 proteins and decreasing the
apoptotic proteins BAX and Caspase 3 in cardiac tissue. In general, it seems that endurance training with caffeine
consumption can have anti-apoptotic effects on the cardiac tissue of rats. However, in normal and normal conditions, it
is recommended to use an appropriate dose of caffeine supplementation and to accompany it with exercise training.

&
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Figure 1- P53 protein levels in heart tissue in experimental
groups
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experimental groups
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