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ABSTRACT

Physical activity and diet are the most important modifiable determinants of cancer risk. The objective of this study
was to examine the effect of intense intermittent training with and without taking vitamin E on expression of p53 and
PTEN tumor suppressing genes in the prostate gland of male rats. For this purpose, 50 Sorague-Dawley male rats
were randomly assigned into 5 groups. [1] control (CON, n = 10), [2] sham (S n = 10), [3] intense intermittent
training (11T, n = 10), [4] intense intermittent training + vitamin E (IIT + VE, n = 10), [5] vitamin E (VE, n = 10).
Protocol of this study was implemented for 6 days per week for 6 weeks, with observing the overload principle on
the motorized treadmill. After implementing training protocol, expression rate of p53 and PTEN genes reduced
significantly (p<0.000, p<0.031, respectively). Taking vitamin E with intermittent training caused significant
reduction in p53 expression (p<0.013), while it caused significant increase in expression of PTEN (p<0.035). These
results showed that intense intermittent training reduces expression of p53 and PTEN tumor suppressing genes and
taking supplementation vitamin E along with this type of training could cause different effectsin expression of these
tumor suppressor genes.
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INTRODUCTION

Prostate cancer is the second most common canoggriraround the world [1]. Lifestyle and especidilgtary and
physical activity are among the factors that ca@duce the risk of prostate cancer progressiondaath. Many
prospective studies in healthy people show thaiseg physical activity is correlated with a redurskl of prostate
cancer [2].

p53 and PTEN tumor suppressor genes are most conmactivated and mutated genes in different tydesaacer
[3]. Tp53 gene encodes p53 tumor suppressing prata this protein is called aguardian of the genome". When
the p53 gene is damaged, tumor suppression isedgueduced [4, 5]. Many stresses lead to stabitinaand
activation of p53, including oxidative stress [6image to DNA, hypoxia, deprivation of food and Dieblication
[7]. In response to cellular stresses, p53 tuma@peessor gene encodes a transcription factor [&dlihg to
inhibition of cell cycle progression, induced agidgferentiation or apoptosis [9], depending oa tiipe of cell, the
cell environment and oncogenic alterations. Phasigleaand tensin homolog gene [PTEN] encodes thélRdiBor
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suppressing protein [10]. This protein regulatdulze processes such as cell proliferation andidéarough the
phosphoinositide 3-kinase/protein kinase B/mammataget of rapamycin [11, 12]. PTEN gene actsussor
suppressor through negative regulation of signgtiathway AKT/PKB, and it is considered as the namshmon
tumor suppressor gene deleted in prostate can8gr [1

p53 and PTEN control cell proliferation and deatid dhey are often expressed simultaneously in &tyaof
tumors [14, 15]. Due to the short half-life of p#3, suppressor function depends strongly on tiaikilization [16].
In normal cells, p53 levels are kept at negligleleels by ubiquitin-mediated proteolysis. p53 adER may form
a positive feedback loop .By binding to PTEN proenaind thus activating PTEN receptor, p53 can eggut. In
detail, p53 can upregulate PTEN by binding to tAi&R promoter, thereby activating PTEN transcriptjtB]. In
terms of mechanism, PTEN inhibits AKT-mediated mgifusylation of MDM2 to prevent MDM2 from
translocation into the nucleus and p53 breakdowih [MDM2 is an important negative regulator of ga3, 18].
Thus, PTEN can stabilize p53. Therefore, it carstaged that AKT activation with PTEN deletion magad to the
quickly breakdown of p53, leading to more PTEN-defmnt tumorigenesis [19]. However, there are coefrsial
views on the importance of this regulation [20].

Germline mutation in p53 and PTEN leads to Li-Franiveyndrome and Cowden syndrome, respectively. [B1]
recent years, physical activity has been considasesupportive treatment after diagnosis of canideere is clear
evidence suggesting that training improves psydioé#d and physiological consequences and reduces
cardiovascular disease and mortality rate of nareemus people significantly. However, the possibipact of
physical activity in preventing or reducing prostaiancer has not been revealed [22]. Thereforeaitheof our
study was to investigate the effect of intermitteatning with and without E on p53 and PTEN tursappressor
genes in the prostate gland.

MATERIALSAND METHODS

Animals

All experiments involving the animals were conddctgccording to the policy of Iranian Convention fibe
Protection of Vertebrate Animals Used for Experitaérand other Scientific Purposes, and the protocas
approved by the Ethics Committee of the School efiMdine Sciences, Shiraz Universi§J), Iran. In this study,
50 three-month-old male Sprague-Dawley rats (180—3p were purchased from Center of Comparative &
Experimental MedicineShiraz University of Medical Sciences, Iran). All animals were housed on a 12-h light-dark
cycle, with controlled humidity and room temperaty20-23°C), and access to food and waterlibitum.
Afterward, the rats were randomly divided into figeoups including: (1) control (CONy = 10), (2) intense
intermittent training (1IT,n = 10), (3) intense intermittent training + vitan®#(lIT + VE, n = 10), (4) vitamin E
(VE, n=10), and (5) sham (8,= 10) groups.

Exercise training protocol

Protocol of this study was implemented for 6 days/eek for 6 weeks, with observing the overloadgple on the
motorized treadmill. The intermittent training prag consisted of a 3-min warm-up at 16.2 m-mifollowed by
intervals of running at 54 m-minfor 30 s, alternated with running at 16.2 m-thior 60 s, performed 3 days per
week. Initially, 3 intervals were completed andrgased to 20 intervals by the 4th week. On alterdays (3 days
per week), rats completed a warm-up, followed hyning for 3 min at 40.5 m-mihseparated by 60 s at 16.2
m-min™. Initially two repetitions were performed and ieased to six repetitions by the 4th week. Thesmsities
were subsequently maintained for 4 weeks (23).

Vitamin E supplementation

In order to supplement vitamin E in this study,d@&m succinate package of Sigma Company - (+)Tocopherol
acid succinate, Sgma-Aldrich) was used. Six days per week and three hoursé#ierimplementation (24), 60 mg
of vitamin E per kg body weight was given to rats/&, IIT + VE groups by gavage (25). Sesame oikwaed to
prepare vitamin E (60 mg in 1 ml of sesame oil))(Zglditionally, 1 ml sesame oil was given for shgroup rats
per kg of body weight by gavage.

Tissue sampling

Forty and eight hours after the last training segsiats were anesthetized by Ether and killednTheeir prostate
was removed and rinsed by physiological serumjtamds kept at — 80°C for subsequent analyzes.

522



Amin Allah Dashtiyan et al Int J Med Res Health Sci. 2016, 5(11):521-528

Total RNA extraction and cDNA synthesis

The total RNA from prostate tissue were obtainetth WiRIzol reagentl@vitrogen Life Technologies, Carlsbad, CA,
USA) following the manufacturer’'s instructions. ThealoRNA concentration and purity were measured gisin
NanoDrop™ 2000c Spectrophotometéihgrmo Scientific, USA). The 1.5% agarose gel electrophoresis was
performed to check the RNA integrity. 59§ of total RNA was used for cDNA synthesis withirsaf volume of 20

pL, using Prime Script™ RT reagent KEWRy, E0801-03) following the manufacturer’s instructions.

Real-time PCR

To measure the relative mRNA expression, real-th@&R was performed with an StepOne real-time PCResys
(ABI, Applied Biosystems, USA) with SYBR Green High ROXReal Q-PCR 2x Master Mix, Ampligon, Denmark).
The housekeeping geB2M was used as a reference gene for normalizationfariaerd and reverse primers listed
in Table 1 were designed using the NCBI-primer BIA®tabase. The PCR was performed with 12.5 pl 2RFS
/ROX gqPCR Mix and 10 pmol forward and reverse pravapecific for the respective genes, in a totéiwe of 25
ul. The following reaction conditions were applidd min at 95°C, 45 cycles of 15 second at 95°C Emthute at
60°C, and a melting curve protocol (plates read rwimereased 0.5°C every 5 second from 65°C to 956€)
amplicon specificity verification. All amplificatits were run in triplicate, and any doubtful curvesre excluded.
The amplification efficiency for p53, PTEN and B2Nas estimated by real-time PCR with different dithbcDNA
template. The threshold cycle (Ct) values fronaatblifications were measured.

Table 1. Sequence of primersused for real-time RT-PCR analysis

Accession No. Gene symbol Forward Reverse
NM_030989.3 P53 5’-ATTTCACCCTTAAGATCCGTGGG-3’ 5-AGACTGGCCCTTCTTGGTCT-3’
NM_031606.1 PTEN 5’-GGAAAGGACGGACTGGTGTAA-3’ 5’-AGTGCCACTGGTCTGTAATCC-3’
NM_012512.2 B2M 5-TACGTGTCTCAGTTCCACCC-3'  5-TTGATTACATGTCTCGGTCCCA-3’

Measurement of prostate vitamin E

Prostate vitamin E levels were measured by HPL@easribed previously (27). 50 mg tissue were poedievith
liquid nitrogen. 5 ml cold absolute ethanol wereledl 10 ml cold hexane was added and then vortigr &at,
Centrifuged for 2500 rpm, 15 min, 5 C°. The up@sel was removed and injected to HPLC instrument.

Statistical analysis

All data were expressed as means + SE. The conymet““" method for relative quantitative analysis was ysed
and the results are expressed as a fold changgmdssion levels. The mean value of triplicates agdied for all
calculations. All statistical calculations were foemed with the SPSS 22.0 software package (SP&¥ Trhe One-
way analysis of Variance (ANOVA) test was useddomparisons among groups. When main effects wenedfo
comparisons between means were made usltf§oapost hoc test. The GraphPad software (Prism, 6.01) also was
used to draw the graphs.PRAvalue less than 0.05 was considered statisticaghjftcant.

RESULTS

Measuring vitamin E in the prostate of all groupmwed that levels of vitamin E in the group VE skodw
significant increase compared to other groups @3@. (Figure 1). After performing intense intermitt training

for 6 weeks, p53 gene expression in IIT and IIT B §foups significantly decreased compared to th&l @@up

(respectively, p<0.000, p<0.013). However, decreéasdT + VE group, was lower than IIT group (Figueb).

PTEN gene expression level after 6 weeks of inténsamittent training in [IT group decreased sfiaintly

compared to control group (p<0.031). In IIT + VEOgp, the expression level of PTEN after 6 weekgitig

increased significantly compared to IIT and CONup® (respectively, p<0.001, p<0.035) (Figure 3153 jand

PTEN expression decrease after 6 weeks of interteeniittent training in IIT group was statisticalijgnificant

compared to sham group (S) (respectively, p<0.p€0,016). Figures 2a and 3a show results of elpbtn@sis gel
of all PCR products of the samples.
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Figure 1 showslevels of vitamin E in prostate tissue of ratsin the control (CON), sham (S), intense inter mittent training (11T), intense
intermittent training + vitamin E (11 T + VE) and vitamin E (VE). As shown, E vitamin level in the VE group (*) increased significantly
compared to all groups (p<0.000)
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Figure?2. (a) Gel electrophoresis of PCR product for p53 gene (b) Asshown, mRNA expression of p53 gene VE group (*), I T+VE (**),
and |1 T group (***) hassignificant difference with that in control group (respectively, *p<0.002, ** p<0.013, *** p<0.000)
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Figure 3. (a) Gel electrophoresis of PCR product for PTEN gene (b) Asshown, PTEN expression level showed significant differencein
VE group compared to CON group (*), I T+VE group compared to CON group (**), |1 T+VE group compared to I T group (***), and
11T group compared to CON group (****) (respectively, *p<0.013, ** p<0.035, *** p<0.001, and **** p<0.031)
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DISCUSSION

The results of our research showed that after sigks of intense intermittent training, the exprsdevel of p53
and PTEN tumor suppressor genes was significaetlyaed in the prostate tissue. As similar studaé® mot been
conducted on the effect of intense intermitterittrey on p53 and PTEN gene expression level intptegissue, we
were forced to refer findings of other tissues atiter trainings such as continuous training torpret and analyze
the results.

p53 gene expression level after implementing 6 waxkntermittent training in IIT group and IIT +B/group were
significantly reduced compared to the CON groupe Tdecrease in the expression of p53 was also seen i
continuous training (28-30). Although some studiretuding those conducted by Jiang et al (2014¢stigated the
effect of chronic intermittent training in this i@gl, these studies were conducted on rats with argaa infarction
and the effect of these types of training on theds was examined. Jiang et al (2014) examineckttteet of 8
weeks of aerobic intermittent training on rats wittyocardial infarction (Ml). They investigated tipeotective
effect of intermittent training on myocardial mitmndria in post-MI rats focusing on mitochondridtek MI, p53
expression level increased significantly. Howewadter implementing the training program, they okedrthat the
ERK1/2-JNK-P53 signaling pathway was deactivatel).(Bartlett et al (2012) compared the effect of @ession
of high intensity intermittent training and one siea of moderate continuous training matched wébheother in
terms of workload. Their hypothesized that intetemt training stimulates signaling pathways related
mitochondrial biogenesis more than as continucaigitrg does. Their samples included Vastus latei@liactive
men. Their results showed that physical activitptibintense intermittent running and moderate ootiis
running) increases P&%"phosphorylation in skeletal muscle of man 3 hodtsraraining (in the period that it
seemingly belongs to upstream AMPK signaling and p38 MAPK) (32). According to what was said,Stdlear
that one intense session of exercise as physieasstr increases p53 expression. However, theestieg thing is
how chronic training reduces the p53 gene exprassidgs proven that regular training reduces ottidastress and
enhances the antioxidant defense (30, 33). Freeatadand reactive oxygen species (ROS) are esasdati our
health playing various regulatory role in cells X3#hey also stimulated the signaling of many geeesoding
transcription factors, differentiation, and incredsantioxidant enzymes (35, 36). Therefore, asafrtbe reasons
for the increase of p53 is increased oxidativessireve can expect that expression of p53 genetalbe reduced
due to the reduction in oxidative stress.

On the other hand, expression of PTEN after 6 weékstermittent training was reduced in IIT gro(jp<0.031),
but it significantly increased in the group IIT +EMp <0.035). It has been shown that p53 can baexird to
PTEN promoter areas and activate them in termeaaktription (15, 37). Thus, according to the diretationship
between p53 and PTEN, one of the reason to redUE&IRxpression might be reduced expression of @Bthe
other hand, as mentioned earlier, regular traingayices the level of oxidative stress and thisiin tan reduce the
level of expression of PTEN in the prostate.

Many studies have shown that free radicals playont@mt role in damage to genome DNA (38-40) andlemce of
certain cancers (41). As physical activity is ofi¢he factors in producing free radicals (42-44)e of the possible
reasons in decreased expression of p53 and PTENecdamage to the DNA of these genes.

It seems that vitamin E along with intermittentiniag regulates PTEN gene positively. Increasedresgion of
PTEN in some studies used other supplements wa®hierved (45). Smolarek et al. (2012) examinecetfect of
taking various supplements of tocopherel f§, y, andd) in inhibition of breast cancer tumorigenesis iminaal
models having estrogen-receptor-positive. In thigly levels of PTEN mRNA in rat consumirfy y, andd
increased, but it did not change in rats consumintpcopherol. The researchers concluded that inuhers of
mammals,y and3-tocopherol, but not- tocopherol, increase levels of PTEN and p53 pathwhe relationship
between PTEN and p53 may be an important mechafoisthe inhibition of tumorigenesis byands -tocopherol

in vivo (46). Gupta et al (2015) investigated the effe€tg docopherol-rich mixture in two different animabutels.
The results showed that tocopherol consuming increases PTEN expressibjp (dseems that vitamin E causes
over-expression of this gene in IIT + VE group, &ese it did not happen in IIT group. Cellular eféeaf vitamin E

is mainly based on the antioxidant activity of thisamin, but it has been shown that vitamin E agdition to
modulating various signaling pathways, is effectimeexpression of genes involved in cell prolifezat and
inflammatory processes (47). The mechanism by whitlimin E causes over-expression in PTEN is ndt ye
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known. It is due to fact that lack of sufficientdkground on diagnosis of mechanisms involved is fpositive
regulation is difficult.
CONCLUSION

Our results showed that regular intermittent tragnieduces the expression of p53 and PTEN suppresses.
Reduced level of these genes can be examined framaspects; (1) Intense regular training reduces fadicals
level in organism and reduces the need for actinatif these genes (2) Intense training and follolsegroduction
of free radicals causes damage to DNA of thesegyehereby reduced expression of them. On the dthed,
vitamin E, along with training, can cause over-e@gsion of PTEN and prevent p53 from under-exprassi@ome
extent.

Per spectives

The main finding in this study was that the regum@ermittent training can reduce the expressiopss and PTEN
tumor suppressor genes. On the other hand, nuatigia very important factor to alter the expressibthese tumor
suppressor genes. Therefore, in order to gain eptimesults, it is recommended that the optimumllef/éraining
with the use of antioxidant supplements shoulde=lu
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