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Backgroun d

Prostat ommon cancers among men. Data indicate that prostate
adenoc&‘o prevalent type of PCa. Factors such as age, lifestyle, genetic history,
i sity, and environmental influences appear to contribute to the

idants, modulate redox balance, and regulate the expression of metabolic genes.
ical activity, it is believed that the use of natural antioxidants and a proper diet can
| effects on some chronic diseases. One of these antioxidants is vitamin D (VD);
he most well-known nutrients with a crucial role in vital cellular mechanisms.
Evidence shows that VD acts as an antioxidant by directly neutralizing free radicals and may
serve as a suitable complementary agent in cancer therapies.

Systematic reviews confirm that aerobic exercise induces an adaptive antioxidant response and
increases levels of SOD, CAT, and GPx, while initially raising oxidative biomarkers such as
MDA in an exercise-dependent manner—but subsequently decreasing them. This hormonal effect
creates an enhanced redox balance in target tissues, including the prostate. Although both vitamin
D and aerobic exercise independently reduce oxidative damage in prostate tissue, their combined
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effects on MDA and TAC have not been fully investigated. The convergence of their
mechanisms—suppressing ROS production, enhancing antioxidant enzyme systems, and
reducing lipid peroxidation—indicates a potential synergistic advantage in prostate cancer.
Evaluating their joint impact could reveal additive or even synergistic improvements in oxidative
balance and provide insight into novel complementary interventions for prostate disease.

Methods

In this experimental study, 48 male Wistar rats were obtained from the breeding and laboratory
animal center of Beitaran Laboratory. The samples were selected purposefully and based on
availability. Male rats aged between 10 to 12 months and weighing b n 280 to 300 grams
were considered for the study. Forty rats with induced prostate cance
five groups: (1) diseased control group (PCa), (2) sham group (vitami ame oil, Sh),

on the study
variables, eight healthy rats were assigned to the healthy contro
To induce prostate cancer in the rats, LNCaP and TSP-1-EnSCs cel
the Pasteur Institute of Iran under standard conditions and appropriate
all necessary nutrients for cell viability. The cells wer
medium supplemented with 5% fetal bovine serum (F
preparing the injectable solution to the pro glandga
cells in 75 microliters of RPMI 1640 with 5%IFBS an
The rats were anesthetized using a combination
was made in the lower abdominal cavity, an rough the superficial and deep
muscles, the abdominal muscles were incised, bladder and seminal vesicles were freed
through the incision to expose state.

The prostate cancer-induced ra i th a special rotating wheel for rats and
exercise protocols for one week. Su ran daily for 60 minutes at a speed of 15
meters per minute
Vitamin D used.in t sed from Sigma Aldrich, USA. Due to its insolubility in
non-fatty substance i
a dose of 100Q,JW/k
were measured-using

re first ordered from
ur dia containing
ained in RPMI 1640
logies, Canada. For
ining 1x10"6 LNCaP
roliters of Matrigel was prepared.
azine. A transverse incision

alysis was performed using SPSS software version 19, and a significance
considered for all analyses.

acity (TAC) (P = 0.001, F = 44.41) and malondialdehyde (MDA) (P =0.001, F =
66.87) am he study groups. Tukey’s post hoc test revealed that TAC in the prostate tissue of
the prostate cancer group (PCa) was significantly lower than that of the healthy control group
(HC) (P =0.008). Although no significant differences in TAC levels were observed between the
PCa group and the vitamin D supplementation group (VD) (P = 0.26) or the exercise group (T)
(P =0.12), TAC levels in the combined exercise and vitamin D group (T+VD) (P = 0.001) and
the sham group (Sham) (P = 0.001) were significantly higher compared to the PCa group.
Furthermore, TAC in the T+VD group was significantly higher than in the T (P =0.001), VD (P
=0.001), and Sham (P = 0.001) groups.

Regarding MDA levels, the PCa (P = 0.001) and Sham (P = 0.001) groups exhibited significantly
higher values compared to the HC group. Conversely, MDA levels in the VD (P =0.001), T (P =
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0.001), and T+VD (P = 0.001) groups were significantly lower than those in the PCa group.
Additionally, the T (P = 0.003) and T+VD (P = 0.001) groups showed significantly lower MDA
levels compared to the VD group. Moreover, MDA levels in the T+VD group were significantly
lower than those in the T group (P = 0.001).

Conclusion
It appears that although exercise and vitamin D individually have a limited effect on reducing
malondialdehyde (MDA) levels in the prostate tissue of rats with prostate cancer, their
combination can enhance these effects by significantly improving antioﬁant capacity and further
decreasing MDA. This suggests a synergistic interaction between aerobt€ exercise and vitamin D
supplementation, which may offer a more effective strategy to mitig stress and lipid
peroxidation associated with prostate cancer progression. Integrati
therefore provide a promising complementary approach in managi
cancer.
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Article message
The combination of aerobic exercise and vitamin D
enhance the antioxidant capacity and reduc?ondial s in the prostate tissue
of rats with prostate cancer compared to either ne; therefore, simultaneous
application of these two interventions represents a fategy for improving oxidative
status in prostate cancer.

Ethical Considerations
This study was approved by the
IR.UOK.REC.1403.049.

e University of Kurdistan under the code

Authors’ Contributions
All authors cong

study. *
Confli6t of Inte
s de lict of interest..

imes New Roman (Headings CS) 12 bold)
who helped us in this study.

e design, i mentation, and writing of all parts of the present

Sport Physiology, Volume 17, No 65, 2025


https://ethics.research.ac.ir/ProposalCertificate.php?id=526921&Print=true&NoPrintHeader=true&NoPrintFooter=true&NoPrintPageBorder=true&LetterPrint=true

DOI: ........ 54-39 el 66 O)Lm..i': 17 0,90 1404 QL,.....;L: ‘LS‘.:’)~)9 6)5“3’]‘:'9

% "'m S

SPORT mxmmw

oy of s escachand Techrmiogy
Spnnsﬂmx Research Inslitute

g il g o
3 0T (58 (ygflo &l gusid 32 D comalizg JoSio 9 (5 35 i yod Sloli 5 aitstae 6T
Sliag 39 U g 4 Wio 51 g0 liawg 9 b P (3 Wb

1404/00/00: L5 & 5 1404/09/04 - 5,5, & b 1404/09/03 M -5 121 sl s g b

(d.vatani@uok.ac.ir) : e ‘3‘5@)@!

e s 5D bty oo 5 (s5ls lis o ol 5 alslaz T (1 *f
1372124 (63)16 « 535 sislsnsed Sl ol ANEA T

ll! G ¢ 4l )8 o e 1 BOE Ll 0920
b ol SlasT T ed b g asall g0

ol

s 2 (VD) D aling g 0 o3 ollae (25 42 51
55 4 (PCA) Sliasg s by (6 kot 55 EEIe oyl ylozan b
51 cad b VD oo bolyon (T) (5590 0 o dtin Coin
e JrsS (1) s 318 05 laeg)S 5o (Bolai & j90 4 LNCAP sl o3,

Sl &1 L e

Hlswym fb‘O"J

(MDA) o531 5809l

Ol

"> MDA ,;5lie .(P=0/008) 54 HC 04,5 51 1S (5,10 sixe y5b 4 PCa 04,5 by, b 50
oS iy 4 TAC g MDA polie T+VD 05,5 10 cuizxed (P<0/05) 09 PCa 09,5 5l jieS
aS oleog,S 4 Cand THVD 05,5 )0 0as sadlive &l s <0l odle (P<0/05) 54 PCa
2l 2 -95T50 = D uslg 5 ilsr phaite Sl yed iz 2 (PSOI05) o5 g civg: 03,5 dlys (oles &
2 lgee DM (nl oS 5 (g )8 S Sl Gl p a0 s 2l 2o slatge Dliwg y 28 ;5 MDA
bl 415l <5y ST TAC il s MDA jzals

) Copyright: © 2023 by the authors. Submitted for possible open access publication under the
@ 0 \> e terms and conditions of the Creative Commons Attribution (CC BY-NC- ND: No Derivatives)
BY NC ND

license (https://creativecommons.org/licenses/by/4.0/ ).



https://creativecommons.org/licenses/by/4.0/
https://orcid.org/0000-0003-3877-870X
https://orcid.org/0000-0003-3877-870X
https://spj.ssrc.ac.ir/

Ellt Sl yedi 2 D rnaliyg Joso 9 (5519 iy aT lalyd g ailSTaz LT
EVRVTY

55l ae e 15 e osg oz 5l 5908 T12 50 plose slagll j il 51 (S (PCR) iy b oo (5 lore
2020 Jlo jo 555 Gadoo 1A 51 lless ol slass a5 00l so (com G 090 o0 Jol 1) laz 50 oyl pa 3150
Ml £55 05 gl Sliwg s loginm ) Sgio] a5 aas o oylis Sledbl (1o, 2040 Jlo jo 185 y5de 2/9 &
5 S STl pgyiin (S able (S S (o wile alse sy (o0 S5 4 izen Cl PCR @
O SO pae 4l 50 &5 glannST il gl 413’9 2 D)ssin sl M8 ) e tsl"“’“ Jelse
Pl )3 Gl (55lom S iy Sl b BV 51 (S Glae 4 0pd (oo 0L
Wsbo JLbo a ol @y e Joboo (99,5 59 (ST Jlsd slo 435S (ial38 5 Lol b & Jolss
sl 5 (TAC) ol ShapunST T B 2alS (MDA) 05001 (0 ¢, 5ol 5500 deaST a3l
24 s 4T 4 @)ile (oo JUb 1) (G555T eaiS” Jlb (sla (s bl SSl e sle sl 4
T 5085 oaims 59,55 ole ((IL-1P) L 1 01uS's) iyl aiile el Lolse zslam | ool ol lalllas
oeiins L1 (6 loss b piogs b PCA ) o ey 45 seilag 6 55 sl (TNF-a)
I- Byzesls

Ol §)len Aoz 5l (roe slo (S 5lom 2 (29llae D51 b o5 ol cpl  oliel ()1 ]

L e 9 S e 1alS ‘Q‘M 58> Ot sole 5 -—fw‘b‘f b (o959 phie lo culad oo
Lo da ST 5T | LLs 1 o 1o (6 e ol by, 2> 5 PCa |

sl S1lS L il e p—lﬁ"—:ﬂ EH W (D05 (Sglos slo 05 Oler Jrond 5 S50,
ol s 0 (5o 1S g 39 oS 5B Flg 0 (07095 oy il 15 Slisgan L 45 poxie uslancS]
ECSIBLESSRER O ) alo i b peo By Lo 09242 59 Wl (o0 Gheped gmmslianSTyy (1S 0 atile
Oge (ST tr* - > E 5 rol 0o )0 95 Dud b ol gl o yed a5 wd 515 sl
S50 “?’ PR Jate (a9 9 (IGF-1) 1 pdgudl s 0y (90,90 w0 lo jasls
5 Ll oS 5 30 sl anlllas ,o (T)eailss Sliwgp b a0 s o y0 cpitd 9 uiSSgmsl 5

3,5 PCa & e (la e 50 (S5 kS S99 (g il Tobams S5m0 i (Shoglie
s Jb o138l aw by 4 M 65,0 MDA 5 GPX polie «(gg, ool ole s 31 s ols L
Dedly ol (i Ggeligs]
u‘f‘ A.:‘y L..A‘Ss‘..\.c f""))j &A—Ab Lgl.ﬁ u‘-\...mf‘ (5:"1 )‘ oolaw! a5 cewl U"‘)" slasel ‘(5"'\" utnaﬁ).’ogy.c
51 o VD L1 (VD) D sl g Lo ylawceST 6T cpl 51 (S0 ol ails oie slo (s)lews 5l (S 2 (oi5kao
wps oo ol Sledbl o ls Joku Sl 6bd muails ;o cot Jlwe (i a5 Sl (gl 4365 Slge o 5 By e
Sloyd slo (g, 50 Wl co g S o (5 1) o] la JISGol,) puitins jgb 4y oSt T G lgie 4 VD aS
Gl L )l e LLII VD oy zobaw a5 ol olis mls ol addllae jo (10)asl cowlin JoSo oyl pu
g sl 2lesly5 13 008 5 50 a5 kol aalllas S5 5o (1 D)o ls Gl 4 e il o 5 S 50 (50

65 o Lo 17 0,90 1404 liwsl (5359 59092 3



by oMY Fud g (S g8

Gy Ly 3 e (13) 55,5 o MDA ials (GSH TAC iul38l g0 VD G pae 45 o ools ylis
Joke 58 gilacas] Loyl 2l 5 SlownsST ol el b alidl 4 e wilg oo VD 8l 0 a5 ol el o

(13) 00,5 o ye 5 oads Giwe Sliwgy <L JLL ol slo
Sl 0d 5 (a1 5T DI (D pppaliyg (oS g e (50-125) Jg y2ndS ()T Jlab S5 0529 42« D sl
Jlasl wigd oo ol ondso Sypo 41 45 D (VDR) cypolkiyg sloodi o8 3,b 51— iy alaz 51— lacdly o 1,
a5 o6, se Skt St 5 58| NADPH i 2als LD (el RenslSe S5 51 (1S o
izan and e LialS | MDA wile o ogmslinaSlyy (gl Sl
P g WS (oo Cagls | jlanSTy (95LlS GYBE ¢ jbgenns 90STn
D cyeoliyg 5saS a5 wilosls i il iy slo e gy Lol

(16)ce ouile asLisls 550 oyl ;o TAC s MDA ;1 Sl : =iy VDRsPSA L

Gﬂ‘ 20 Jeed 5 b (e &S sl o
) “L*) ol sleglas] gl a5 o
el slaalandy il 5 el sals
L plojen a5 “”Sas” o 1) Sliwg (5 los

oslo L}L“'“" Sl ool as Ll s_)l.a.wjj.a é)l.o...v °

b SlonST ol b ams oo il JalS 95 g Lo

iLis ol s a8 b 45 was oo ialsil |, GPX CAT .SOD

| ans oo als Lalite Lol = amd oo il 3l (i yed 4 sy

3590 5 i g S ST gilaanST Jol )0 liilen (2 b (sl sloogege Wiy oo bS]
oo &l Sy 6 b ol o
B9 49

Ollgas (5,155 g ankd

ol glo;l (alalo;l Sllgeo ;0355 5 (2595 35 0 31 lmms 0155 35 (2l (g jw 48 il 205 dalllas ()
039as )3 35 gl o Sl [hge a5 (Sl sS4 3gr (s 53 g wiedun j5b 4 e diges SBIL Al s ol
b sl g ol delol o b S 15 e 539 o0 300 J1280 5 eag0me g ole 12 1 10 s

65 o louis 17 0,90 1404 yliwsl 559 59092 3



Ellt Sl yedi 2 D rnaliyg Joso 9 (5519 iy aT lalyd g ailSTaz LT
SIS 2talojl axly onl Glsem (o355 SHalseied oKtulos] L o diin Sy Do 4y Lo b (6,55
0,30 ol i ool Sipede onlen ol 5k ol o ealKigleg] Sllgam LIS 551 5 50 ples it
55 i sy ol 5 Ole ax ;0 24 522 slos ¢ (So,b 4y olids, a2 o laibinl Lylyl jo Sllss (b
Wl (5l e

W cllgs guiey S

D) w8 09,5 @) PCR) Jlow S5 (1) (sl 05,5 @ (Bolas 5l & Sl
oS (THVD) D palisg + (0 503 () (T) (o 05 (4) (VD) D (ynliy g JoSe (

09)5)3 pJL.u ‘Ww}ﬂ}wgé‘mmébwfulﬁwa):u 3 wm.\;@

9, /D (el

5 8, lasbis] Ll i cow TSP-1-EnSCs 4 LNCaP sl oo, lay
1 00l i ol il gieind! 35 e oy“ ol

A (6, g iS5 bS5 Life Technologies .
1640 ;5,50 75 ;s LNCaP Jobo 106 5 1 s

iomedical Products

Sliwg y Gl W sl

%‘ RPMI 1640 s s sl 42l

) 25 JB Jsloee 5l oobal (sl s
55l yidsSee 75 5 FBS asys 5 RPMI

(Ca.u.aj.?LwLa 3,534, (Collaborativ
2o la (hge dslol )0 ad i (grailimgan
3l o g e Sl (oS 0ji> b p0 (oiye i S
sl U oad ST A Gk 5l o S99 Jlimns 5 ailie 5 0us
¢¢@527QMQM& ~,1¢‘|¢‘§¢L°¢:,W

2 sL? O35 (Sghe Wb d‘ﬁ oTC J&L’u >l )‘ o 9 GBS 0,98 b yo
sy IRUOK.REC.1403.049 05 |y fliws S olStils 35 ataS anls

S S g
Sl oo o oS el b i S e 4 Sy Gl j 4 M ol o sla Shge o]
@i o ley Sae ,0 almo Gla Jhge 4T dgr Dyge p (gile bl Lasas Ll b,
5 IS saalllan ool aalol jo 090 ok g 10,558 (595 2 48BS e 8 ey
Aidy90 azyd 15 o 0 dids e 15 e p b aiBs 00 wily) Slbiwgp olbjo 40 M oo slo g
Jol ole ) sl uimran 0l ploul > ) Gl dan g aan Cuie Sow gl Sl s a5 Cnl 53 LB @SS
2. 20)ars, 435 60 @ \loj piia U p,le> atin 5l g og 4iBs 30 p,le> b Jol atin ,o ol o5 b adlsl

1 McCullough

65 o Lo 17 0,90 1404 liwsl (5359 59092 3



b3 Y s 9 (S ga
S el ddz o151l glo (hge audz (T 50 (nyed ol 5l gLl S j0 0 (BB gl cule gl
D craalizy w20 JaSio

fa..\.c MQ:\AOM%D u...al...sj M‘Q‘)Q‘M%&]@T @)Mimdﬁ) D wbj‘@‘&.ﬂmw‘)o
S 4 SBlao y50 4 D oraliys 1000 1UKG ailjs) 5 s o 0 02, b etz o Slse o s ndy Pl
Q2D &5 lmo slo

SSSan slanl o G ol Jole Gloie @ ooy D (aling Sl i
oo 2 ok 5 wind hsger edbly 5 el 5l eslial b olisl ce

03 oo pd wiile 8,0 jaris sla u?*‘)‘ ey 29t e

J,aw@)o@mg@uoml@lgﬁn,ﬁx“;mﬂl s s oo d 5 5 (oo plas]

k“;« b 4 S L 50 (Lhed (o g
5o aid )5 Ll B il s y5b 4 (55 2] : )9**5“-‘-”[“[-’9“:.5“«5“5‘5-’)“)‘
il g ,500 b cal o) LS 5l ol aslss 20 5 > & b oo b Gige oS 0,0 dalol
S 59,50 0 aloldd s_)L.w‘uﬁ s
50480 IS5 610 wow gl g o ools )18 il 5l o9
Bl Jite -80 gles a la il o3l SSb o

S,9 abse 5l

MDA § TAC (g5 0303l b,
53105 el 58 il ZelIBio oS 5l solitsl b MDA yolie aslllas o 5
0 oS 5l ooliisl b 3 TAC polie s 6,05 ojlil Yooy Sne | ol L
o5 03l Sy s <l 5o 100UMON/L el L CAT No. ZB-TAC-96A coluczil

O ol
s plonil St osabee bl s 3aios pl 5o colEiilej] Sllge LS B 5 ls0 plas
60 i 55 Logh ) w5 Sl a5 ,0 24 522 oo ¢ [ So,6 a4 olidg, 4 > o lasbiwl bl i jo Sllgs
o sl e 059 613E g ol o3l cw s b g g o coblB L Blas ol )5 L sl i 4o 5 oy
oS5 el b alme sla (hge sl dised 5 g A Grizren 5 Gl Gl o lie 0 dal (65l
58 o 3 Olimebl Caz taiad (se o (5SS 2 S (e 25) iy 5 (S 5LS p p5 (ee 55) eliS
oozl ol o glo Gige 5 4 adle 4y 5 (i plail e (0,88 aiile 0,0 e sl geil 3 g0
S w4y ol (raghy Wb 48,5 0 SSse o g el (60,0 (2wl 4 e ge3] cl 4 (ST pas ol
g, IR.UOK.REC.1403.049 oS |y )ls,S olSetils 55

65 o louis 17 0,90 1404 yliwsl 559 59092 3



gl Sl yedi 2 D rnaliyg Joso 9 (5519 iy aT lalyd g ailSTaz LT

ool Jaloxi 5 4525 (b
O905) 5l b eols 039 Jloy (o (6l 5l o a8l,1 o lasliwl Gzl uKile Lol 5 Lo sols addllae ol jo
S il,lg BT g atnls t sla yael 5l (25,5 o Dglds sy (sl dnlol Ho el oo soliiw] Shgg s
oolitul (S5 cmhind ygo)l 51 09,5 s Dglad oo craend 5l (09 I8 dire g 0 el oo eolail anl
Jedo plad sl 5l (e grlans g wiod Judod g ayym 19 aseas SPSS 1581 6 5 y0 aalllas oyl (slo o0ls .0uo )5

BB s 5 s o (P<0/05)

el %)

,P-0/001)

S92 HC 05;)‘J-¢~56)‘0‘5AM)9J04)PCH as)f g_JL»...uj).: 5"(5""“&)9‘“)‘ Cul.u
09,5 b awslie ;o (P=0/12) T 4 (P=0/26) VD (s(8Reg,S ;o TAC Solas ax,51.(P=0/008)
59 PCa 09,5 3l jiias (6, (sae y5b & (P=0/001)"Sha ?VD 09,5 ;o Lol «ais csnlie PCa

s 5| i THVD 035 )5 (rizman
) Sham 4 (P=0/001) PCa +4,5 ;o0 MDA ,olis
5,5 51 ywS (P=0/001) T+VD 4 (P=0/001)
5,5 18 Cpomen g VD 09,5 5l S (P=0/001)
2 Jloges)

T ‘(P=0/001)VD 09; ).) Lol .05.3
T+VD 4 (P=0/003) T (la o4 é" )
(P=0/001) S92 T 09 g )l )...05 Sole

65 o Lo 17 0590 1404 bl i3y 58l jud



by (oMY Fudd 9 (S

1.60
1.40 #+$n

0.00
Sham T+VD

=
o
o

=
o
o

TAC (umol/L)
o o
3 3

o
™
o

s TAC -).g.aLE.o-l Hloged

n arch groups
05,5 & o o sime el (P=0/01) %

5l gime al381 (P=0/001) § :Sham oy 5 4 s

Giind W 09,5 58 (220 gsu‘l ol

Graphl- TAC values in prostate tjs

S g il (P=0/001) + PCa +5 5 & s o e Ll
T 05,5 a0 coms Yo me 2olil (P=0/001) * VD

25.00

20.00
) I I I I

0.00
Sham T+VD

[y
(83
o
o

MDA (umolar)
=
38

|

G gy os; 39 6.3];.790 s T uqus)a <l 0 MDA ﬁ‘é&o-z 519903
Graph2- MDA values in the prostate tissue of rats in research groups.
(P=0/001)$ PCa 09)5 Ay S o Jro ol P=0/001)# HC 09,5 Ay S Hlo e 253l P=0/001) =

T 09,5 & G ,lo sme L20lS (P=0/001) " VD 04,5 a0 s o sino 2alS

65 o louis 17 0,90 1404 yliwsl 559 59092 3



Ellt Sl yedi 2 D rnaliyg Joso 9 (5519 iy aT lalyd g ailSTaz LT

S el g o
TAC polie jo Oglas Lol .ogy )lo jw 09,5 51 S (55l98 (3 503 09,5 .0 MDA jolis ols (lis ol> aslllas guls
4 ol 4y e Wlg (o gelannST oyl (Ral38 0 o 45 WisSilen s caalise by g (el 0g)S 50
Ao ol 50 (2) 95 ymie ok Sl saiS JyuS lo o5 50 Pl 4 Wl o 3! oyl w05 DNA LS
TAC 5 53 (6, aixe ysb & IL-6 TNF-a dL-1p MDA zslas PCa & Sl Lyl s 1o a5 sisls s oprions
5510nST oyl ]38l 45T Winges o Ll iz 35 (gl adlllas 4o .(3)og WJle B ) S s xo yeb 4
39l & ate (cmgiy; sl aind Jole (90l pind (s 5 998 2200 PISKY JUb 4 il oo
TNF-0 (NF-kB) B LIS gl aean ol 53l Jled b oo ol )o coed RF1/2)2 4 1

ool 2 (8559 236 5 (5 09 9 (5 0950 Ll Cizee K00 2 20335 Slops o
oo 5 (SlapST (ool (l58 4 i sﬁj)yw L IS8 () 2990 | gelaS]
- ﬂ 9 038 (S GgamslinnSTy
0gsS Ol 4 M (2o slo (hge B 8L 5o bl «ﬂé‘ czge (29l (nped tin Sudia ol
3l 5 pol> axlllas ggeme 10 (26)00,5
S Lelioylo auSTT s s 4y SOl Cdlea i) 59
Ju 61 PIBK 0923k yaud (6l (58559 Sl yos
Lo 6591 0)93 L olya (5555 Sk g (s (i 4 (590
2y9 Sl ped &5 Woged ()l (e (ol (S)le 4 0B
50 ol 2T) aise oo o5 |y SloST 5T sl o 5T cdlad

o535, GPXUg VLIS SOD 5l 5 595 fats ad ;5 (ARE) ' o] 51 Kol yaie & Jlail b 525 NRF2

(28) sl oo al3 TAC a5 5 adly (2alS o) GsmaslomasTyy b ot 25Tl Galsdl b s

09,5 ;0 TAC ,olie ;o (g4l sime Dglas Lol .09 PCa 09,5 31 2eS (5,0 Jxe j9b 45 VD 09,5 o MDA, 0lis
ool 9 SOD-1 YBIS TAC yiol3d8l 4y oeie VD G pan aS il oadline die) o) 0 .ais cunlie PCa 4 VD

L antioxidant response element

65 o Lo 17 0,90 1404 liwsl (5359 59092 3



by (Y Fnd 5 (o oo
Dl bLS I adize 4z )51 Koo gl addllas 10 .(29)05 5 o Glm g oo b s 4 M o181 0 MDA
Obiza ol Lol caials lis aiw b ps 590 Ldickkopf-1 g sy Sl AD sile lgsein! Sdgilie sl [ Silis
i ol 83 Moo 0155 3 5355 ot B3| GPX 5 SOD il 1 VD s e i3l o5 il oLt
S @l 5w el (Jsho cotS e 50 ate by slo Uk 59 2 55 Skl 2 ogdle .(30) 55l
5 J b 0o, MCF-7 Jolu 00, 50 (59,000 WluSTy (iuli8l Coge wilss oo VD aS ols jlis 5aos
Sl s g Ll s 4 VD oy oyl 40 .B1) wisgess 315 TACEIGSH yolis o Sl Fxe
a5 Wdges ylo oyiizee 4SSl a0 0gd i oljT sl JIG0l) g5le s
oo s5mml welis ) oei 5 e b s (Jobo Gglrids g aled
L oS o 655 4 w09l (oo Jlosl VD )3 95290 J9 9 (ol algS alowss

09,5 pl )0 uizren 390 PCA 09,5 3l i TAC olie g S,
Qwu&ééw&nw}wlp.o%VDgTLiuwj)f}‘ - Y 5,1 s ysb 4 TAC
AL sle 5o 5 b35S 5in i 03 BIAC o s VD 5 s o o8 o

EIS)wla g by 4 dis

sals g b plaensT T alidl 5y (3559 31 (i
Digie D Geslig 5l 5 658 1) ailonnST u il
5 ;YL SOD Ly al33l « PISK/AKYNRF2

S b (o855 slo codled
Omimets (25)055 oo e (50w STy
el 31 el o il o oI

6 oo Jﬂﬂ‘ : ; S 6l 35151 (i) 32 G3ys b ey (o0 50 4 ol b
o9k & \@u‘r"-‘ L bls,l o gogamme s SlMbl o (g 0 o8, o Bl (8559 5 wollae
O L O Ol b ols 892y Sliwg by o SlaS] &T—Q‘W\ sl Slas p olejen
SO PIBKINRF2 e i a0 4295 b Cpizmoad 09 o0 Slpiin ST Sldllae gl ais;
ety 9y (nl 5l el pol anlllas slo Cudgae Kool e (al (2l3)l poe o (laeS]
o Sl alllas (nl (0505 63,5 4 5li 4 az sl b0y 18 bl 0550 5 (JeSUsem Jsbes s cnl ST
5 plsl Sl slo aiges o asl g BB Jgeol cole, b allae g0 ol J1 ST lalllas o 00 5

Wi 2o sl (o9 Dliwg p <8l )0 MDA als s sgae jsb 4D (rsliyg 5 (i ax ST 0w, (oo Hlai 4
5 ST (Sl ed )b sgee 5o |, Wl Sl il o dlslie 99 Gal oS5 Sl 0l b silo il Slisg y ol &
WS Cogdi MDA als

AJlio oly

65 o louis 17 0,90 1404 yliwsl 559 59092 3



oo Sl yedi 2 D rnaliyg Joso 9 (5519 iy aT lalyd g ailSTaz LT
Cedyb (oled 4 S e 4 e (55000 JS 4 Al 0 D el g JeSe Bran g glee Dl el oS S
Sl b oo & Mire (sl sbgn 10 1, (MDA aiall g0 cy5lle pebans g o0l Lial331 1 gy il o] 3]
uLa.MJj).s &.ABL’ ﬁs‘m‘ wj .)9...@; (5‘)-’ )3).33.0 ‘_go)S.lj) 54.1.’>L.\A 9\5 U"‘ )| ULA)A.Q °\>L°-A-A.AJ‘ u.;‘).al.a.s AR w.alf
JENESRRTEVR

s, IRUOK.REC.1403.049 S b s S olSetils SIS 0l & 5l g

1. James ND, Tannock I, N'Dow A, et al. The Lancet Commission on prostate
cancer. planning  for _ the he Lancet. 2024;403(10437):1683-722.

, Kobylinska Z. Galiniak S. Shedding light on the shadows:
tate cancer progression. Frontiers in Oncology. 2024:14.

ai C, Zou K. Effects of Exercise Training on Prostate Cancer: Current Evidence and
Mechanisms.  Advanced  Exercise _and  Health  Science.  2024.

5. Veras ASEBACorreia RR, Batista VRG, Tavares MEA, Rubira RJG, Fiais GA, et al. Aerobic physical
exercise fies the prostate tumoral environment. Life sciences. 2023;332:122097.
https://doi.of@10.1016/j.1fs.2023.122097

6. Rebillard A, Lefeuvre-Orfila L, Gueritat J, Cillard J. Prostate cancer and physical activity: adaptive
response  to  oxidative  stress. Free radical _ biology & medicine.  2013;60:115-24.
https://doi.org/10.1016/j.freeradbiomed.2013.02.009

7. Kang D-W, Field CJ, Patel D, Fairey AS, Boulé NG, Dieli-Conwright CM, et al. Effects of high-intensity
interval training on cardiometabolic biomarkers in patients with prostate cancer undergoing active

65 o Lo 17 0590 1404 bl i3y 58l jud


https://ethics.research.ac.ir/ProposalCertificate.php?id=526921&Print=true&NoPrintHeader=true&NoPrintFooter=true&NoPrintPageBorder=true&LetterPrint=true
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(24)00651-2/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(24)00651-2/fulltext
https://www.frontiersin.org/journals/oncology/articles/10.3389/fonc.2024.1393078/full
https://www.frontiersin.org/journals/oncology/articles/10.3389/fonc.2024.1393078/full
https://www.tandfonline.com/doi/full/10.1080/10715762.2024.2320381
https://www.tandfonline.com/doi/full/10.1080/10715762.2024.2320381
https://www.tandfonline.com/doi/full/10.1080/10715762.2024.2320381
https://www.sciencedirect.com/science/article/pii/S2950273X24000547
https://www.sciencedirect.com/science/article/pii/S2950273X24000547
https://www.sciencedirect.com/science/article/abs/pii/S0024320523007324
https://www.sciencedirect.com/science/article/abs/pii/S0024320523007324
https://www.sciencedirect.com/science/article/abs/pii/S0891584913000622
https://www.sciencedirect.com/science/article/abs/pii/S0891584913000622
https://www.nature.com/articles/s41391-024-00867-3
https://www.nature.com/articles/s41391-024-00867-3

b9 (MY Fld 9 (o> a0

surveillance: a randomized controlled trial. Prostate Cancer and Prostatic Diseases. 2024:1-6.
https://doi.org/10.1038/s41391-024-00867-3

8. McNaught E, Reale S, Bourke L, Brown JE, Collinson M, Day F, et al. Supported exercise Training for
men with prostate cancer on androgen deprivation therapy (STAMINA): study protocol for a randomised
controlled trial of the clinical and cost-effectiveness of the STAMINA lifestyle intervention compared with
optimised usual care, including internal pilot and parallel process evaluation. Trials. 2024;25(1):257.
https://doi.org/10.1186/s13063-024-07989-y

9. Delrieu L, Touillaud M, Pérol O, Morelle M, Martin A, Friedenreich CI‘,e al. Impact of physical
activity on oxidative stress markers in patients with metastatic breast cafger. @¥i@ative Medicine and

effects on cancers: A review. Molecular Biology Reports. 2024;51(1)%
023-09111-y

11. Bai Y, Wen Y-g, Ma X. Association between the Serum Vitamin D Conce i d All-Cause and
Cancer-Specific _Mortality in _Individuals with Cancer. iti r. 2024:76(1):89-97.
https://doi.org/10.1080/01635581.2023.2279233

12. Sepidarkish M, Farsi F, Akbari-Fakhrabadi ﬂ\la azi ashiani A, Hagiagha AM, et al.
itami i idati systematic review and meta-

2019;139:141-52.

trials.
11.011

analysis of clinical
https://doi.org/10.1016/j.phrs.201,

13. Bao BY, Ting HJ, Hsu JW,
oxidative stress in nonmalig
2008:122(12):2699-706. https:/

f 1 alpha, 25-dihydroxyvitamin D3 against
ial cells. International journal of cancer.

14. Krélikowska akowska M. Vitamins in the Pathogenesis of Prostate Cancer:

Support. International journal of molecular sciences.

Azizi M. The effect of short-term vitamin D on the antioxidant capacity
i exercise.  African health  sciences.  2023;23(1):584-91.

nutrltl earch Internationale Zeitschrift fur Vitamin- und Ernahrungsforschung Journal international de
vitaminolog¥@et de nutrition. 2018;88(1-2):100-12. https://doi.org/10.1024/0300-9831/a000494

17. Nian L, B¥kang G, Shasha W, Xiangyun L. Aerobic exercises ameliorate benign prostatic hyperplasia
via IGF-1/IGF-1R/ERK/AKT signalling pathway in prostate tissue of high-fat-diet-fed mice with insulin
resistance. Steroids. 2021:175:108910. https://doi.org/10.1016/j.steroids.2021.108910

18. Jafari A, Sheikholeslami-Vatani D, Khosrobakhsh F, Khaledi N. Synergistic Effects of Exercise
Training and Vitamin D Supplementation on Mitochondrial Function of Cardiac Tissue, Antioxidant
Capacity, and Tumor Growth in Breast Cancer in Bearing-4T1 Mice. Frontiers in physiology.
2021;12:640237. https://doi.org/10.3389/fphys.2021.640237

65 o louis 17 0,90 1404 yliwsl 559 59092 3


https://www.nature.com/articles/s41391-024-00867-3
https://trialsjournal.biomedcentral.com/articles/10.1186/s13063-024-07989-y
https://trialsjournal.biomedcentral.com/articles/10.1186/s13063-024-07989-y
https://trialsjournal.biomedcentral.com/articles/10.1186/s13063-024-07989-y
https://trialsjournal.biomedcentral.com/articles/10.1186/s13063-024-07989-y
https://onlinelibrary.wiley.com/doi/10.1155/2021/6694594
https://onlinelibrary.wiley.com/doi/10.1155/2021/6694594
https://onlinelibrary.wiley.com/doi/10.1155/2021/6694594
https://link.springer.com/article/10.1007/s11033-023-09111-y
https://link.springer.com/article/10.1007/s11033-023-09111-y
https://www.tandfonline.com/doi/full/10.1080/01635581.2023.2279233
https://www.tandfonline.com/doi/full/10.1080/01635581.2023.2279233
https://www.sciencedirect.com/science/article/abs/pii/S1043661818312106?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S1043661818312106?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S1043661818312106?via%3Dihub
https://onlinelibrary.wiley.com/doi/10.1002/ijc.23460
https://onlinelibrary.wiley.com/doi/10.1002/ijc.23460
https://onlinelibrary.wiley.com/doi/10.1002/ijc.23460
https://www.mdpi.com/1422-0067/26/9/4336
https://www.mdpi.com/1422-0067/26/9/4336
https://www.mdpi.com/1422-0067/26/9/4336
https://www.ajol.info/index.php/ahs/article/view/245605
https://www.ajol.info/index.php/ahs/article/view/245605
https://www.imrpress.com/journal/IJVNR/88/1-2/10.1024/0300-9831/a000494
https://www.imrpress.com/journal/IJVNR/88/1-2/10.1024/0300-9831/a000494
https://www.imrpress.com/journal/IJVNR/88/1-2/10.1024/0300-9831/a000494
https://www.imrpress.com/journal/IJVNR/88/1-2/10.1024/0300-9831/a000494
https://www.sciencedirect.com/science/article/abs/pii/S0039128X21001227?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0039128X21001227?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0039128X21001227?via%3Dihub
https://www.frontiersin.org/journals/physiology/articles/10.3389/fphys.2021.640237/full
https://www.frontiersin.org/journals/physiology/articles/10.3389/fphys.2021.640237/full
https://www.frontiersin.org/journals/physiology/articles/10.3389/fphys.2021.640237/full
https://www.frontiersin.org/journals/physiology/articles/10.3389/fphys.2021.640237/full

oo Sl yedi 2 D rnaliyg Joso 9 (5519 iy aT lalyd g ailSTaz LT

19. LiuW, Zhu Y, Ye L, Zhu Y, Wang Y. Establishment of an orthotopic prostate cancer xenograft mouse
model using microscope-quided orthotopic injection of LNCaP cells into the dorsal lobe of the mouse
prostate. BMC cancer. 2022;22(1):173. https://doi.org/10.1186/s12885-022-09266-0

20. McCullough DJ, Nguyen LM-D, Siemann DW, Behnke BJ. Effects of exercise training on tumor
hypoxia and vascular function in the rodent preclinical orthotopic prostate cancer model. Journal of applied
physiology. 2013;115(12):1846-54. https://doi.org/10.1152/japplphysiol.00949.2013

21. Fleet JC, Kovalenko PL, Li Y, Smolinski J, Spees C, Yu J-G, et al. Vitamin D signaling suppresses
early prostate carcinogenesis in TgAPT121 mice. Cancer Prevention R rch. 2019:;12(6):343-56.
https://doi.org/10.1158/1940-6207.CAPR-18-0401

06939-5

24. Yen C-J, Hung C-H, Tsai W-M, Cheng H- ng H- . t of exercise training on
exercise tolerance and level of oxidative stress folhe ergRatients following chemotherapy.

25. Alves CR, das Neves W, de
training reverses cancer-induce
Molecular metabolism. 2020;39:1

idative stress and
https://@Qi.org

ameous effect of quercetin and exercises on oxidative
ue of rats. Journal of Jiroft University of Medical Sciences.

cancer. Xidative Medicine and Cellular Longevity. 2021;2021(1):2364931.
https://doi.o 0.1155/2021/2364931

30. ElI-Mahdy RI, Zakhary MM, Maximous DW, Mokhtar AA, El Dosoky MI. Circulating osteocyte-related
biomarkers (vitamin D, sclerostin, dickkopf-1), hepcidin, and oxidative stress markers in early breast
cancer: Their impact in disease progression and outcome. The Journal of Steroid Biochemistry and
Molecular Biology. 2020;204:105773. https://doi.org/10.1016/j.jsbmb.2020.105773

31. Koren R, Hadari-Naor I, Zuck E, Rotem C, Liberman UA, Ravid A. Vitamin D is a prooxidant in breast
cancer cells. Cancer research. 2001;61(4):1439-44. https://doi.org/10.1074/jbc.M008179200

65 o Lo 17 0590 1404 bl i3y 58l jud


https://bmccancer.biomedcentral.com/articles/10.1186/s12885-022-09266-0
https://bmccancer.biomedcentral.com/articles/10.1186/s12885-022-09266-0
https://bmccancer.biomedcentral.com/articles/10.1186/s12885-022-09266-0
https://www.physiology.org/doi/10.1152/japplphysiol.00949.2013
https://www.physiology.org/doi/10.1152/japplphysiol.00949.2013
https://www.physiology.org/doi/10.1152/japplphysiol.00949.2013
https://aacrjournals.org/cancerpreventionresearch/article/12/6/343/47237/Vitamin-D-Signaling-Suppresses-Early-Prostate
https://aacrjournals.org/cancerpreventionresearch/article/12/6/343/47237/Vitamin-D-Signaling-Suppresses-Early-Prostate
https://academic.oup.com/endo/article-abstract/153/6/2576/2423811?redirectedFrom=fulltext&login=false
https://academic.oup.com/endo/article-abstract/153/6/2576/2423811?redirectedFrom=fulltext&login=false
https://academic.oup.com/endo/article-abstract/153/6/2576/2423811?redirectedFrom=fulltext&login=false
https://www.nature.com/articles/s41419-024-06939-5
https://www.nature.com/articles/s41419-024-06939-5
https://www.frontiersin.org/journals/oncology/articles/10.3389/fonc.2020.01536/full
https://www.frontiersin.org/journals/oncology/articles/10.3389/fonc.2020.01536/full
https://www.frontiersin.org/journals/oncology/articles/10.3389/fonc.2020.01536/full
https://www.sciencedirect.com/science/article/pii/S2212877820300867?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S2212877820300867?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S2212877820300867?via%3Dihub
https://journal.jmu.ac.ir/browse.php?a_id=331&slc_lang=fa&sid=1&printcase=1&hbnr=1&hmb=1
https://journal.jmu.ac.ir/browse.php?a_id=331&slc_lang=fa&sid=1&printcase=1&hbnr=1&hmb=1
https://journal.jmu.ac.ir/browse.php?a_id=331&slc_lang=fa&sid=1&printcase=1&hbnr=1&hmb=1
https://www.mdpi.com/2076-3921/12/1/39
https://www.mdpi.com/2076-3921/12/1/39
https://pubmed.ncbi.nlm.nih.gov/35222792/
https://pubmed.ncbi.nlm.nih.gov/35222792/
https://pubmed.ncbi.nlm.nih.gov/35222792/
https://pubmed.ncbi.nlm.nih.gov/34721756/
https://pubmed.ncbi.nlm.nih.gov/34721756/
https://pubmed.ncbi.nlm.nih.gov/34721756/
https://www.sciencedirect.com/science/article/abs/pii/S0960076020302983?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0960076020302983?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0960076020302983?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0960076020302983?via%3Dihub
https://aacrjournals.org/cancerres/article/61/4/1439/508350/Vitamin-D-Is-a-Prooxidant-in-Breast-Cancer-Cells1
https://aacrjournals.org/cancerres/article/61/4/1439/508350/Vitamin-D-Is-a-Prooxidant-in-Breast-Cancer-Cells1

b oY G g (o> 0

32. Jamshidinaeini Y, Akbari ME, Abdollahi M, Ajami M, Davoodi SH. Vitamin D status and risk of breast
cancer _in lIranian_women: a case—control study. Journal of the American College of Nutrition.
2016;35(7):639-46. https://doi.org/10.1080/07315724.2015.1127786

33. Kalvandi F, Azarbayjani MA, Azizbeigi R, Azizbeigi K. Elastic resistance training is more effective
than vitamin D3 supplementation in reducing oxidative stress and strengthen antioxidant enzymes in
healthy men. European journal of clinical nutrition. 2022;76(4):610-5.
https://www.nature.com/articles/s41430-021-01000-6

65 o louis 17 0,90 1404 yliwsl 559 59092 3


https://www.tandfonline.com/doi/full/10.1080/07315724.2015.1127786
https://www.tandfonline.com/doi/full/10.1080/07315724.2015.1127786
https://www.tandfonline.com/doi/full/10.1080/07315724.2015.1127786
https://www.nature.com/articles/s41430-021-01000-6
https://www.nature.com/articles/s41430-021-01000-6
https://www.nature.com/articles/s41430-021-01000-6

