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ABSTRACT

Article Info: [TYTeaT: Prostate cancer is the second leading cause of cancer mortality among men worldwide and in

Received: 12 Dec 2021 Iran. This study aims to assess the effect of eight weeks of aerobic training and consumption of pome-
Accepted: 20 Jun 2022 ©  granate juice on some MicroRNAs and a tumor suppressor protein (P53) in men with prostate cancer.
Available Online: 01 Apr 2022 YIETGEEE This quasi-experimental study was conducted in 2021 on 40 men with prostate cancer with
' amean age of 61 years who were randomly divided into four groups (10 indivituals): control, exercise,
exercise + supplementation, and supplementation. Exercise groups performed aerobic exercises for eight
weeks, three sessions per week, each for 60-90 minutes with an intensity of 50-70% of maximum heart
rate. Supplementation groups consumed 100 cc of pomegranate juice for 8 weeks, three times per week.
Blood samples were taken from the participants 48 hours before and after the implementation of the
exercise protocol. Dependent t-test and one-way ANOVA with the least significant difference post hoc test
: were used to analyze the data, considering a significance level of P<0.05.
Key words: EEME Eight weeks of aerobic exercise combined with consumption of pomegranate juice caused a sig-
Aerobic exercise, nificant decrease in serum levels of miR-21 (P=0.001) and miR-155 (P=0.001) and a significant increase in
Pomegranate juice, P53 protein level in men with prostate cancer..
microRNAs, P53, : Aerobic exercise and consumption of pomegranate juice simultaneously can reduce miR-21
Prostate cancer © and miR-155 levels and increase the P53 protein level in men with prostate cancer.

Extended Abstract treatment currently is the lack of sensitive and specific
biomarkers, but according to the role and function of
Introduction microRNAs, one of the biomarkers in cancer diagnosis
and treatment is miR-21. The miR-21 and miR-155 are
rostate cancer is the second leading known as two oncogenic protein activators. The miR-
cause of death in men worldwide. Ac- 155 dysregulation has been reported in many malignant
cording to the statistics in 2012, it had tumors including leukemia, breast and lung cancers.
the highest prevalence (28%) among the known can- Recent studies have shown that miR-155 can be signifi-
cers, and was the second cause of death (11%) after cantly expressed in prostate cancer cells.
lung cancer (29%). The main problem in prostate cancer
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Studies on the effect of physical activity on prostate
cancer have shown different results. Physical activity
and exercise can play a significant role in accelerating
recovery and delaying its development. Considering that
so far no study has been conducted in this field in Iran
and other countries, this study aims to assess the effect
of eight weeks of aerobic exercise and consumption of
pomegranate juice on some miR-155, miR-21 and P53
in men with prostate cancer.

Methods

This is a quasi-experimental study with a pre-test/post-
test design. Participants were men with prostate cancer
referred to treatment centers in 2020-2021 who were ran-
domly divided into four groups of control, exercise, exer-
cise + supplementation, and supplementation (Figure 1)

The patients in the exercise group participated in the
aerobic exercise program for eight weeks, three sessions
per week, each for 60-90 minutes. Each session of the
aerobic exercise program was performed in three parts
including warm-up, main activity, and cool-down. The
warm-up was for 10-15 minutes and included stretch-
ing and softening movements, and then the participants
performed the main activity for 35-65 minutes on a sta-
tionary bike with an intensity of 50-70% of the maxi-
mum heart rate. At the end of each session, there was a
10-min stretching and softening movements for cooling
down. During this period, no exercises were performed
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by the control group. The patients in the supplementa-
tion and exercise+supplementation groups received 100
cc of natural pomegranate juice one day in the evenings
after exercises.

Results

The Kolmogorov-Smirnov test was used to check the
normal distribution of the data, and Levene's test was
used to check the equality of variances. Considering the
significance of the tests, dependent t-test and analysis
of variance (ANOVA) along with LSD post hoc test
were used to examine the differences between groups. A
P<0.05 was statistically significant.

Discussion

The purpose of this study was to investigate the effect
of eight weeks of aerobic training and consumption of
pomegranate juice on some Micro RNAs and tumor sup-
pressor proteins in men with prostate cancer. The results
showed that eight weeks of aerobic exercise combined
with consumption of pomegranate juice caused a sig-
nificant increase in the level of tumor suppressor protein
P53. The type and severity of cellular stress may control
p53 function by acting on the surface or the activity of
p53 protein inducing it. This suggests that proteins that
regulate the expression of apoptotic genes associate pS3
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Table 1. Mean values of study variables in the study groups before and after intervention

MeantSD
Variable Time Supplementation . Exercise + Supple-
Control Group Exercise Group .
Group mentation Group
Age (year) 60.1543.19 62.57+2.11 63.35+2.7 59.1+3.25
Height (cm) 173.23+2.11 170.18+2.84 168.15+3.27 171.25+4.11
Pre-test 76.1145.14 77.2513.66 80.2546.11 79.28+4.15
Weight (kg)
Post-test 77.23+4.55 76.11+3.25 75.17+3.87 74.54+3.44
. Pre-test 24.14+1.74 23.55+1.41 24.81+1.12 24.18+1.12
Body mass index
2
(ke/m?) Post-test 32.5442.65 23.11£1.15 22.14+1.14 22.19+1.55
Maximum oxygen Pre-test 32.14+2.51 34.24+3.47 33.47+3.54 31.15+2.35
consumption (ml/
kg/min) Post-test 25.26+2.52 34.26+2.74 40.14+2.34 40.41+2.15
Pre-test 11.57+3.25 12.77+2.17 12.943.11 12.41+3.58
PSA o
o 11.543.2 11.4+2.1 9.21+2.14 8.63+2.98
Post-test
P=712 P=625 P=598 P=0.0001*
Pre-test 175.57421.18 182.54+24.47 184.15+19.74* 177.894£23.29
P53 175.51+£21.15 190.75+25.47 206.41+27.54 215.36+15.74**
Post-test
P=712 P=595 P=0001* P=0001*
Pre-test 4.32+1.15 3.92+1.19* 4.88+1.35 3.919.12
miR-21 4.30+1.1 2.7610.92* 2.66+1.1% 2.141.25%*
Post-test
P=724 P=675 P=0001* P=0001*
Pre-test 3.66+1.17 3.77+1.35 4.1+1.55 4.12+1.63
miR-155 3.7+1.24 2.95+1.1 3.1+1.1 2.66+0.850
Post-test
P=642 P=597 P=008* P=0001*
;ﬁ’ ¥ Complementary Medicine Journal
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* Significant difference from pre-test to post-test phases; ** Significant difference compared to the experimental groups

rest. The P53 plays an important role in metabolism, and
since most cancer cells depend on anaerobic glycolysis
for energy, the increase in p53 protein due to aerobic
exercise can lead to a decrease in anaerobic glycolysis
and interrupt the tumor growth.

Eight weeks of aerobic exercise combined with con-
sumption of pomegranate juice and 8 weeks of pome-
granate juice consumption alone caused a significant de-
crease in miR-21 in men with prostate cancer, where the
reduction was higher in the group received combined
intervention. The miR-21 is considered to be a common
oncomiR that limits the activity of signaling pathways

such as AKT and MAPK by inhibiting the expression
of phosphatases.

Eight weeks of aerobic exercise combined with con-
sumption of pomegranate juice and 8 weeks of pome-
granate juice consumption alone caused a significant
decrease in miR-155 in men with prostate cancer,
where the reduction was higher in the group received
combined intervention. The effect of this microRNA is
exerted through the reduction of the FOXO3a transcrip-
tion factor. Aberrant expression of miR-155 increases
the survival of cancer cells and increases the resistance
of these cells to chemotherapy. Reduction in miR-155
expression can improve cell sensitivity to chemotherapy

Akbarpour M, et al. Eight Weeks of Aerobic Exercise and Pomegranate Juice Consumption on Some Mir-155, Mir-21 And P53. CMJA. 2022; 12(1):70-83.

72



http://cmja.arakmu.ac.ir/index.php?slc_lang=en&sid=1

Y3 3,
Y Q Complementary Medicine Journal
Arak University of Medical Sciences

and promote apoptosis. This suggests a possible func-
tional link between inflammation and cancer by miR-
155. Moreover, it has been reported that caspase-3,
which is a strong suppressor of apoptosis, is another tar-
get of miR-155; in this way, it can also contribute to the
occurrence of cancer.
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1. Target Heart Rate = [(max HR - resting HR) x
%lntensity] + resting HR
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2. Heart Rate Karvonen Formula
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4. Protein kinase B (PKB), also known as Akt

5. Mitogen-Activated Protein Kinase

6. Programmed Cell Death Protein 4 (PDCD4)

7. Tissue Inhibitor of MetalloProteinases-3 (TIMP3)
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