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Abstract

Aim: Enduranceexerciseand caffeine consumptionmodulate cardiac cell signaling
pathwayshowever theinteractiveeffectsof theseinterventionsontheexpressiorof apoptosis
regulatingproteinsin myocardialtissuehavenot yet beenfully elucidated.The presentstudy
aimed to investigate the effects of eight weeks of endurancetraining and caffeing
supplementatiomn cardiacapoptosisfactors(BAX, BCL2, P53, Caspase3and miR-499¥in
maleWistarrats.Methods: Thirty-two ratsweredividedinto four groups:control (ND), cafféine
(ND+CAF), enduranceraining (ND+ET), and combinedtraining + caffeine (ET+CAF). Theg
caffeine groupsreceived6 mg/kg/dayof caffeine via oral gavage.Endurancgif@ifiing was
performedonatreadmil for eightweeks(five sessionperweek),with intensityificreasingrom
12 m/min (15 min) in the first weekto 27 m/min (60 min) by the eighthweek. Theffelevan
factorsweremeasuredisingWesterrblot andRealtime PCRmethods Qne Wa ANOVA test
was usedandTukey'sposthoctestwasusedto comparethetwo group$PREsuliSIiEhe resuli
showedthatthe level of proapoptotigprotein BAX was higherin th@igaffeine grotpauileNit
waslower in the enduranceraining groupandthe combinationofffraifig and caffeinegrotp :
(P=0.001).Also, the level of antiapoptoticprotein BCL2 was.higher inithe combinationof Phy3|ol_o_gy, Fac_ulty .
training and caffeine group (P=0.001). The expressioniéVellofimiR-499fkthe endurance Humanities andeouaI Science
training groupandthe combinationof training and caffelffe groupWashighefthan thatin the Enl\é_ertslty 0 Kurdl?tan,
control group (P=0.001),and caspase3 was lower/ifilflall groupstff@hlin thg’control group *(lérorlfein,ondin auttr%r:j
(P=0.001) butit hadno significanteffect on P53 (P=08#8).Conclusidfii enduranceraining ; rahimi@FL)Jok ac %

effectively mitigatescardiacapogosis, and when combin8@With caffeifie supplementatiorit ' "
enhancesnti-apoptoticsignaling indicatinga synergisticcafdiopreie€tiveffectmediatedby
BCL-2 upregulation,miR-499 activation, and suppressiorof ‘Gaspaselependentapoptotic
pathways.
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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 membeis a hallmark of cancdf ). Studies have shown that exercise training is effective in reducing
cardac mitochondrial proapoptotic proteifs). In another study, prolonged moderatiensity aerobic exercise was

shown to reduce apoptosis, and the extent to which supplementation reduced apoptosisaexeddset ). Apoptotic
processes may be affected by a number of pharmacol@gidadietary interventions - ). Caffeine is the most widely
consumed drug worldwidg ) . Caffeine is a multifunctional drug that has the ability to induce programpuutatic

cell death(). It appears that caffeine has dual effects on tissue function and modulates the cell death (if¢. cycle

Materials and Methods
The researctvas an experimental and applied stu8® male Wistarats with an average
of 181+15 grams were obtained from the Pasteur Institute of Karaj. At the age
week in the Animal Physiology Laboratory of the Islamic Azad University of Zanj

of eight weeks and a weight
eightweeks and maintained for one

Experimental design

Ratswere randomly divided into four groups of eight: control normal die
+ CAF), exercise (normal diet + endurance exeruse) (ND + ET), and e ise*+ caffeine supplement (ET +
sign with a control group

ing to the Helsinki Declaration,

.UOK.REC.1401.018.

and |n compliance with all ethical principles of working with la
in the Research EthigGommittee of the University of Kurdistan

Training protocol

Caffeine supplementation Supplementation was giv ing e weight of the rats and at a dose of 6 mg/kg
of body weight, for eight weeks the relevant grQu

ing the mean and standard deviation of data using descriptive statistics, Shapiro Wilk
normal distribution of diatine related variables, owveay ANOVA test was used for
and control group and then Tukey's post hoc test was used to compare the differences betweer

After collecting data an
test was used to determi
comparison between grou
groups.

Results

The results of the or@ay analysis of variance test showect tieere was a significant difference in the levels of BAX
protein (P=0.001), BCL2 (P=0.001), Caspase 3 (P=0.001), ané488RP=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 oéndurance training with caffeine supplementation can affect the apoptotic proteins BAX, BCL2 and
Caspase 3 and also significantly increase the expression e498ifith the heart tissue of male Wistar rats. In this study,

the level of the apoptotic proteBAX 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 decreastélevel 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 vaes\aal in the levels of p53 in the groups under
study. On the other hand, in this study, Ai89 in the cardiac tissue of male Wistar rats in the endurance exercise group
with caffeine supplementation showed a significant increase compared to the nainabdnal 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 ndulate cardiac apoptosis by increasing the levels of BCL2 and48®Rproteins and decreasing the
apoptotic proteins BAX and Caspase 3 in cardiac tissue. In general, it seems that endurance training with caffeine
consumption can have aspoptotic effect®n 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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