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Abstract

Introduction: Apoptosis and tumor growth are inhibited by intratumoral miR-21 via upregulation of
bcl-2. Hence, the aim of the present study was determine the effects of continuous endurance training
(ET) and high intensity interval training (HIIT) on intratumoral miR-21 and bcl-2 of breast cancer
bearing female mice.

Methods: Eighteen female BALB/c mice after inducing breast cancer through MC4-L2 cell lines
injection were randomly divided into three groups (n=6) including control, continuous endurance
training (ET) and high intensity interval training (HIIT). Then, both experimental groups including ET
(75 min/day, constant running speed corresponding to 60—65%) and HIIT (six intervals for 3 min and
20 seconds, 85-90% VO2 peak, 90 second of active rest at 30-35% VO2 peak separating intervals)
performed exercise protocols at 15% inclination, five days a week for ten weeks. Tumor volume was
measured and recorded by caliper every week. miR-21 and bcl-2 gene expression were determined by
gReal-time PCR. Statistic data values also were measured by One-way ANOVA.

Results: The results of the present study showed that miR-21 gene expression was significantly
reduced in both experimental groups compared to control group (p<0.001). While, bcl-2 gene
expression had no significant change in comparison with control group (p>0.05). There was also
observed a significant reduction in tumor volume of two experimental groups in comparison with
control group. It should be noted that tumor volume reduction in HIT was larger than ET.

Conclusion: HIT is possibly more effective than ET in attenuating cancer cells progression via its
intratumoral effects.

Keywords: High Intensity Interval Training, Continuous Endurance Training, miR-21, bcl-2, Breast
Cancer.


https://dor.isc.ac/dor/20.1001.1.17359406.1396.10.2.5.6
https://ijbd.ir/article-1-629-fa.html

[ Downloaded from ijbd.ir on 2025-10-28 ]

[ DOR: 20.1001.1.17359406.1396.10.2.5.6 ]

93 Jbo
(o= BY) £ ITAF sl co90 lants o0 Jlw eyl 2l oylbinmny (gls sloms dnlidind

AISIN i b yrdy o, | ABIVITVY s byl oyl

9MIr-21 @by ol » S9ld O 3 (9 303 9 (09I (SFoliint (32 503 (5 390881 33! il
Ol b w 4 Wino 08bo sl g0 48 bCI2

Ol Ol e oyt S olRails  Slul pole 0aSiasls (0559 pole g (S San i 09,5 L0509 Silaeal) UR3ag STols e tOWAIS Sgazme
IR Ol st o S oSS Sl gl 0SS 535 p5le 5 S e 035 (G355 STalate) s S8l ¢ o1 AelT ns
Olnle0l s ol olasls (25559 pole 5 (S CaF 0aSals (25555 S35l 5d 09,5 WS e p0

Ol el 55 0 9l s (ol ST olSils o o555 psle 5 (G S 09,5 10 lARS Ao

ol

R4

5 osdien e sgag <8l 50 MIR-21 awsgs BCI-2 adasl 3 alowgs j9055 0y g Jshoo 00d (532,40l 5 5 10 1400
Srpeslynl plo p (HIT) osls w9 (ET) (oglas el @l yod OIS s Jol> g 5l Bas 5,00
D9 Hlims b 4 s oole sla ige yg095 3L ,o BCI2 g MIR-21

Polas IS8 4 MCA-L2 Jshs o5 52,5 abossas (lbys sl 51 gy (g by o5 00le (50 s VA 2oy 32 09
Folis (25 05,5 99 s i el (HIIT) sy (L5 03 5 BT (gogls (olicnl (o3 ¢ J 558 09,5 a5
Yo gaido ¥ ools i) HHT 65,5 5 (VO2peak 750 b 75+ culs caep b (yuss o9, o 5o aids YO) ET 09,5
VO2peak 7o b 7Y ous b ool ;o o o Jud el asb 4+ 5 VO2peak Za- b ZAd o olasl
A00,S Tl dian 00 Dk 4y g Alad 4O gy gy Dgee 4 LVD cod o ] o859 Sl el

S5 alemages DCI-2 5 MIR-21 glays lo e s 5 @ pFojlail 5 by (Siis Sjgo 4 505 o>
85 1By 8590 a8k G il ylg Judo 9031 b 5 mesls i s Real time - PCR

JF5 09,5 & S (g loline S5 4y (2285 05,5 90 ;0 MIR-2L (5 (L o oo i ol imghy b sbasdly
J5S 09,5 b aslie [0 0y20 09,5 g0 ,0 BCI-2 (5 Lo jo (s lobias M| 0925 opl L (P<0.001) il als
o3V o sasline JyuS 09,5 A Camd (0,55 03,5 99 ;8 10 j095 ez loline L2alS uzmen (P=0.05) wis svaliv
g (o9l (ol o yoS 09,5l iy Dud 5 (9l 09,5 )3 H9egi e RalS 45 Sl SS 4

Sl Gk ) Ol Ol ladsbe 0By Cepe 53,5 WS 50 Sy ol Sl el Vlets | g S A
el (o9l (oliinl (2 po3 5] Sresges ¢ H9a5il 2k

bel-2 MIR-21 (s b o ¢ coglas ctaliiiwl (s pod (o (29l oy 1 goadS” (gla05g

55 JeBT daz ¢ 3359 (558052 58 05,5 ¢ sl pole 0aSLilS ¢ e o5 oKD Jgtans oiamsi (Sl *
Halinejad@modares.ac.ir g x5l les



https://dor.isc.ac/dor/20.1001.1.17359406.1396.10.2.5.6
https://ijbd.ir/article-1-629-fa.html

Ol g las dgoxo

WaF bl

DOR: 20.1001.1.17359406.1396.10.2.5.6 ] [ Downloaded from ijbd.ir on 2025-10-28 ]
o

aSbe plb s (2)lse p (S pate Sl Glse (e
Blad g, ol 51 0) cal ol jlslio b g oyl p o
5 by sberlle » plie (B 25U o0
s & ployw Cdyiny 9 0y 50 g (590950
b G o Al g0 Jled A e 5 S92
Sedges 5o Sl sl egh 9 ol sleask
s &5 5ol gy 5l Bas L, as 3 1390 wialys
slogs ole » AT 5 (el ol s ST g
a Mie oole o ige ye085 o bcl2 P) miR-21
g5 99 on! Slwl alie 4 4l g Gl olb
5% gyeesilinl slyy p By JSSgn

Lol a5

Laghigyy 3l g
D3 (65 Aigad 5 (g3l - 22 £95 5l pol> iegh
o5 eBisle;] ige yu VA 8,5 bl ool  Solas
3ead apd 0,8 V0 B VY (5o can 0-F) b
(il Slais e
old o g Blad ool ez 5 sadasle
Cogb, ol Litle ax ;0 YY-Y0 sles b alKik;]
GRS AT oL - olidy, JSew AFe-Zbe
Sge 4 (0 labn] b)) Sllgs glie 3 o Laus

Wlas  glauis o

L85 18 o hge LS j0 g o9 JS 0 ailals]
Sy b1 Jpol b Billae (haghy (SIS ool a5
pole oKl Lgae Jludl Gl 5 2Rl
8,8 planl e ot S5,

S0 3l MCA-L2 Jslus 0, ags 5l s tyg0g sl
ctS Lame 50 TT5 (bl o b Johos oSy
HEPES ;L Jse ke V0 L DMEM/F-12
bl o g o eols s 100pg/ml s o
(ko Gammlimgn s g o Jokw 5ol aloye (paim
PBS 3l ;5 o0 (ysemilimsges Jshos pgekee S laws
o 450D By 5 B hee Soley 4 (S p) e 4
FB Ojge @ lis oo 59, VT 1A s (b
A lasay (s b ol

Oyegs Slml | ey aie Sy i RgR 9590 ooy S
S 1 ob P 09,8 a4y Bolay SO 4 ige s VA

.

doule

s ol g (riels plpe @ pluw olb s
2 gy Jled 4 Gl 59 e 9 S e glS Jelse
Ol by & Mie S0y Jsb )0 H8 S e 4w
0,0 ol &5 (nl e 9 Sy £ Alitips 090 o
Ob) sl (oo 255 aSdy il oS s & 2l Jle
adly 2l 298 B AVY G ol g5 ol 4 Sl
ol g ol 98 il 92d 25 Jl= Gl b (1) e
(V) Cenl ssile ol e

e 4 oo bzms oy Jule S plyie 4, MIR-21
i g pelald o pSeta JSS 4l H9egi 00
4 a3 Bas 090 |) (else g 3gdoe Olo
RNA ) ol (1) aiilon j5098 dnmgi g ai, Sl
2 9 5ml e alS Jelse 5103l Sy lgie 4
5 olye 4 BCIZ ol 505 )0 w4t
gy o 4 j5aml 55 x50 MIR-2L Gua o
Ol dmugi 5 0ly Gl esl ol Gl i oS
(VL)) 09 o0

by olbyw 430l 25 Grals sl ouaia Jalse
L s oSy 3liml plyie 4 ol axwg 5 0l Ghals
(F) ol o0y gty 6koms €55 ol 55 loyd JaSo
@ @ipl Joss g @l m)y dsles cnl etk
SiPl 4 (Prae @56l Cand) Sa colld alaulg
el Gy (G wly, ol Jsb s (28l
39 i sl S Dlie 4 plaie Soy ol
Sy 50 oleyd e 5o Jlods] Jlay oS 5 lags Lo
JB sk 4 a5 () d9)00 Jled 4 saaie (S
aSal pyde sl S0 55 Jols 53 s
03,50 pmtd by, A 9S UanidS ans Olalllas
Sl Goay e olsie & Ghig il Ol LT &5
5,5 oolitial (ol antis (aze 4 (SeS g JoSe
GFll S adl plosle (o)) Sluyes Ll ()
Wy bl b as cul Joos BB g eal (JoSe Sloyo
by 2)lss 5l Slooyd b o azgs LB g5
5 iy plel b (Ss aler Sl Gl b
» ol Mis plhlen (S Glewsr CoiS
Sl ped Sloyd ol o595l (A LY) cel bl
Bl Sl Blee el Ly S Gl o)
JLo & 3! Sldllas g ol oo OlS1 s s oy


https://dor.isc.ac/dor/20.1001.1.17359406.1396.10.2.5.6
https://ijbd.ir/article-1-629-fa.html

[ Downloaded from ijbd.ir on 2025-10-28 ]

[ DOR: 20.1001.1.17359406.1396.10.2.5.6 ]

O by s slows dolidiad

e (09I (oLl (3 o3 (5590831 yiul p3G

5 Ol,5 e e s oYL bl 1 A el sl LS
0.005, I') o,ls 5459 la g0 ,0 VOZMAX a4 -y,
53,5 Sylp wldlas pen 3L 51 (p<=0.98
Gl Cepe e Gub 5l lagise VOZMax
O 3 pime (hey o plsie a1y Ll augs
AY N ailes,S 53 Buis g5 ol ,0 VOZ2mMax
ol 4 azg b ladiads pol> laghy o lud cnl
3l oolazwl a7 (ggz 4y ol udiil g ol Cuwdy gy
48,5 oupal 1 gile la g b and 53 gy
Mo sl ige Uy 5 Olboyw 5 (B0 (Soas o
Ol &S Lz b (G codld el jo plbye 4
Cellad plwl o Ll Qlly Gulel  laige s5le
D an8 S A S (55

J7e 53 59055 SRl 5l 139098 e (g peS 051
SHB D90 4 H9eg x> (Sl sashe &)
ax 5855 [L] sk am g0 50 eadsS alws @
S dygly 42,3 A0 b (2050 ax) [W] (26 5 G5e98
02> S5 03l (Sl s 25 (6 S 03lil (ol @
[V=L2(L% (¥ A) lfSn 5 iz 303 31 1505
OF) 0,5 sslaul XW)]

ez 3T 5l an Cele YF 2ygesi cdl pbigen
OelS Blae (98 GuyF dhewn bahee (e
i Loen o (A0MO/KG) bl 5 Q0MQ/KY)
SIS e 358 5o 5 gl Alolidl a5 il
BT ol 5 22325 e b bS5 005
a6, A gles (o

:CDNA 3o ¢ MICrORNA g RNA z! sl
abwy & MICroRNA 3 RNA sl
oS s esls miRNeasy Mini Kit (50) cus
28,5 ploul cuS Jeall 9w b 4 (olJT) Qlagen
Sdises olod glp yegl YAYEe odo cos
ey Slp e 09 YU VA o ead gl ysel
J5 9 5a539S by, 5l eads glyzsl RNA cois
sy CONA s 5l L3 s eolixal 4 5150
gl diges 0 DNA 0459 poe 51 ol
&5 plil DNAS treatment oo

Transcriptor c.s ;1 bcl2 5 cDNA ;i ol
5 oo angs first strand cDNA synthesis kit
miR-21 !, cDNA ;. 5 (LJhroche s,z

Wad Lol 5 o 69y 2 %90 b ige iie
(2 el (g o S35 2 SS90 Dbl laxh)
SS9 j9) @k 4B ,8 50 5 AS 03 Do 4 e
wlby aud> o0l Dol (e sloog S sl (e
VO e a eed 5 (59, (sd (ool (eliinl (el
B7Z¥ cas b oo,8 o5 ahds gy Jolis o g aids
Lge 150 oab b Gaes ainds #0 VOypeak 7¥-
G Ay Sod L oo,S oy as8s &y VO,peak
owed 53 505 HHT 65,5 6l 00 VOopeak 7.
aud> el Tl aal oelS pyed Al Sow
T Jold a5 02 oo 5 (59, ogd adi3S YVIO (o3
it VOpeak 7y -7 cas b oS a5 aids
780 b AAD Sas b gl Yoo daids aw) wels
b2 oo b Jbs 6, ast 4+ VOzpeak
O35 Sy 4By =iy g ool e oo VOopeak Zyo
5 4 ol es o VOzpeak 7Zf--Z8. cos b
Gl S anlen L5 & pol gy 8 42
bl 25 00 () cEle oo a3 S plnil oty
DAd p (9l g (Seliiwl Ol o3 50 6008 laaly
S Cogal g Al 0,90 aSI (N 0) Conl 0uls b
Sy IS Sl 5 elly Slalllas 03 ke oale
3 dSSen cnl sblze )l 485 )13 58 w0
sbise @Uls 5 Glbyw 5l (AL (S 385 ks
Ol 4 azg b (23555 ol el )3 Ol p 4 e
ol 0als o Ll T a4y (goy Eore 4o aS 04 Wil (55len
SSSan Haige Siler ol by Gl JSSen
2y Jol aan 0,0 )b S atie e silse Ol (b))
a5 Oygo pdy il el pgo dan B 0 LU S atan g0
o L #m/min Sy b 50,5 0,5 4280 0 5l aw
Ole 2 )b 4 ak8s o (o S lg Ce s 420310
Al lyie 4 e wdhe gl YM/MIN
Alolidl Lo jige 45 O oo 438,5 LA )0 ddiy Sy
S bl oo eeed 5 5o S Gl Gy
ey il 38 L T 5l e alolBl 5 agas ol sy
Olsre @ Cepw pl 9 (VY V)) ails auge 4 08
Ol latags dgdge 485 Sl o i e
ol YL oSy cdale b acin cepw a5 wilosls
VCO2IVO2 i cows g jd 50 Jyo o
el aed 5 OF V) Sl (s 9 S0) VO Jolas



https://dor.isc.ac/dor/20.1001.1.17359406.1396.10.2.5.6
https://ijbd.ir/article-1-629-fa.html

DOR: 20.1001.1.17359406.1396.10.2.5.6 ] [ Downloaded from ijbd.ir on 2025-10-28 ]
o
=

Ol g las dgoxo

WaF bl

u_:lx.w (G oyleds JSK0) (P=2/240) s conline
Ll 5l gy gle 058 o BC-2 (5 ol ol
o ke &) (F=-/vsv p=-/531 )35 loliae 6)LJ
30 55085 ez el 38l Caud ols oyl =l eizen (Y
93 50 Gyl e jeb 4 Jol Aan 4 Gl pod aian
Sy yweS JpuS eg)S Loawalie o gy o)
09,5 ;o uals pl ues (F=£IYYY p=---)
ydion (5, lobae JSi a o eliiwl 09,5 4y s HIIT
HIT 09,5 ;0 a5 gl aigS 4 (P= o0+ V) Canl oog
Comad a3 Gl AMFY 0l (o0 4 ;0 5085 pax>
Cod 4 9095 2> 0y J5uS 09,5 10 9 ol V- /YYP

(Yl O)Lo.:; Jiw) S92 ﬁ‘ﬁ YYAYY J9| A0

3 1.54 %
ES
X3 *
3 1‘ 1.0-
3]
B
37 — T
& 05 N
- \
8 o
% 0.0' &. 1
miR-21 O3 uLu CJ‘)'&" ) o ylouds SO
(S5 09,5 4 Copmad (5 olixs”)
~ 20-
X
i
2 15
¥ ]
-:.3 :‘ 10_
B BT
o 2
2 £ 05
<
<)
0.04

Js el el HIIT
BCI-2 5 e ol o oY 0 louis S
(JFS 09,5 4 a5 l3lins™)

S i) ead ags miScript 1 RT Kit cus ;)
,5%e sleaS Jeallgws 3b 5 (WD Qiagen

Sl oolazul
ooli! L gReal time PCR :Real time — PCR
& pll (Rotrogene 6000, Corbet) of%ws ;)
bel2 o ol owy2 lp  OReal timea,
2 S esS 4 e By sleey S
ampligon cs,» ;1 SYBER- Green _.L.l
ol S le a0 W L as > SO ls 5 (S )lly)
a0 AW L as > F T Jlos @ g 4i3s V0 S
Feoolp oS oile ax,0 8 5 ail V0 lp ol 5 sl
MiR-21 I, real time b, .a5 sbxl asb
;) miScript SYBR Green PCR Kit L.,
ax,0 A0 b as > G x els 5 (WD) Qlagen s s
Las,> Fe ol Jloo a4 5 4ids V0 Sawe 4 ol 5 b
ol 3 ile ax ;0 00 @il 10 glp ol 5 sole ax s AF
plowl 4l ¥o (gl o5 il as 0 Ve g adli Yo ol
@ S (5959 Slaog S 5l Suym )0l Dl ad
W 03 b (o) SelS) BCIZ o5 ol J 7S 09,8
o5 LMIR-21 Gl 5 (05 Com35) GAPDH (¢ ls
S, 5l eslansl b Snord 61 (Qiagen) s, lsasls

. -AACT
O dewle ¥

Sl £ Sile g s laosls  sales 1 g bo] g,
009 (b e jelaie 4 iloads acogr o laslisl
A oolaiwl Bgi ol —3g,5 s0lS Qs,a)'] 31 aools
LEVENn sl b lomilyly oo lued Grizes
59 e (29,5 Dl (el S A oz
oets 3 ONe Way ANOVA (5Ll cyg051 5109,5 ¥
29,5 oolitwl LSD iy (9031 51 (5 lobine o
SPSS (s,LT 58l 5 51 oolazl b baosls Julos g 4y
ooy &l g P<O.0S (g lslae s jo VA A

28,5 bl £ ases PTISM l3sls 5 5 s loges

Laassls
ool ol bl S Jgaz 0 a5 ol agh mls
miR-21 Ol Oliee (s pad 09,5 90 ;2 y0 a8 sl L
wsly 2als g)lolae SO @y S5 0,5 4 o
09,5 ;0 a5 sk a4 (FEYO/VER P=-/- ) cul
S 15X HIT 05,8 5 g /0¥ oy sl


https://dor.isc.ac/dor/20.1001.1.17359406.1396.10.2.5.6
https://ijbd.ir/article-1-629-fa.html

[ Downloaded from ijbd.ir on 2025-10-28 ]

[ DOR: 20.1001.1.17359406.1396.10.2.5.6 ]

O by s slows dolidiad

e (09I (oLl (3 o3 (5590831 yiul p3G

5 ooshds eliial 09,5, ooy a4 AYAIY 4 LFFID)
O 50 ygegs A e (33,5 WIS g (Db (2l
emoliinl  eglai el g (MFYS) ol oo
oSy sl OVNVYY) U, 05,5 0 Coms () +/FYF)
Sloyd oo S (e 4 (5859 25 SISE SLsS
Mo slobge Hge95 <db 0 MIR-21 L, jrals o
0509 (eS8 Sl & wBliee iy plbw @
WS s ey SaS 5 Bl ele S lgie 4 Yoo
00 b RNA 5 e Gyl 5l jses 08, 038
Slg o (Vo) lappille ;Koo 9 (10) MIR-21 alex
5yl gl ,o Sl pe)de Ll ogd &ly Sge
Sy Jobo 03, 5 lagtge 55 (10) 40235 g
S8 solatul 0,0 Heegs sl o (MC4-L2) aliws
bel-2 o5 lo 000 0 polo gl @bt s
B3 Gagh @l b osees (ol i (9w
4 asel Sl cde Yol ogs AV 2als)
wd) G (Sl g Do) (SB35 sadSSgn g5 e
SS9, plml fley o axnds iagh 0 (YY) wil
Vo yole Shagh yo AT (Shge )0 eog alie B L5550
Orzred gyl 518 F el G555 Sloed aie
sbss B2 5 le jo ol mls s)ls Jlax
2 By Sleyed 5l ol Sglite 60 36
(V1) w2l (So5lgtand drmgs g ol il sloaz o
5 <l jo 5e55T SO lgre a0 a5 MIR-21 925 ol b
b 5l S & 3900 led 4 jseg ol (sle b
5 Cewd 9,8 slapiille 5 (VY YY) bCI-2 st
Srtebn (Joko Syeanld )0 lajluls collad o
oSl S oo Wl 1) coge (1B Jsho Semsl g ends
VE- NF-kB al.> BUNNTSS SR K CL O T S
AP PTEN 5 0 f) REK .TPML1 «(vv) cadherin
hrsgi g By o a5 WS e Jleb e b b | (VY
s pil @l 4z b AY) Wl 2 jgey
3ilgs o MIR-21 (sls )13 56 cow b Y] 35,9
WS 50 Fge JoSe 5 pjal S plsie 4 loys anlE o
Sl pole Sledbl o9l a3 )S a5 s j5eg 0B, (3,5
3 o)y Sl pes 1 bcl-2 Solbe sy pae LYo
Oy Sz W adloe dgame iy by oje>
bl (6908 yiion Slalllae ploxl 090 cul (o
=Son gobm 58 DCI-2 Gl sy e S5 4 Sl

*
151
*
#
104
B,
5 4
Control Endurance HIIT

& 0B i 5 jng) Amgl 5y Canms 1Y 0 o S

ORRYR, 0390 09,5 dw 53 Jgl axia
(ol 09,5 4 Carns (5 loline #) (555 09,5 41 G (5, l0line™)

oo oy S L) e i ) oyl Jguo

s Ol (il ;
. oy 5 o3
5 i ol
ol
LY - 1BYD < _
ool miR-21
AV R HIT
ol
5 f VY =
o9l Bcl-2
YO VY HIT
g

SRS 095 93 8,0 sl plas pal> eyl mls
e Lol el azily zals MIR-21 o5 ole ol
99,0 (VT LY ol Gae slays 5l o bcl-2 Olbe
Gl gl JRUS 09,5 A S (oS 095
90 52 50 yeeg by (o AL 292 (nl b Cudla
S5 Sspeie JyUS 09 4 Cewd Sy JSSon
S 09,5 )3 Heegs e A, Rl (nl wizmes
ool el A Cod (MFYE) ol osls
D a5 wilosls oLt Slalllae g sy (VYY) ogls
G s Sliyes (14) azin A L 5 VASYS) £ (V0)
el aSly Wad jgeg e jloline falS el s
ole Lmals 5 (VY lade 4) MIR-21 Ly gals
539 09,5 Soibge o (VA lade 4) DCI-2 (55,
e Ohlea boamlie o gl glbyw & e
bl e Lo 4 Lol magh (V0) o olo Jld
miR-21 oo LlS 050y alndS sl gk



https://dor.isc.ac/dor/20.1001.1.17359406.1396.10.2.5.6
https://ijbd.ir/article-1-629-fa.html

Ol g las dgoxo

WaF bl

!DOR 20.1001.1.17359406.1396.10.2.5.6 ] [ Downloaded from ijbd.ir on 2025-10-28 ]

gy ol g0 ol 5l 2l (s &5 (5D 4y 05
i a8 S 000 o Ghge (nl S g Codlad Wiy,
I oeslinl) Sles oldlae w65 cpl el ol
59 SdSgn 5w an) b glbye sl sle
Jrted 9 Sl g (Seils Slalllae oSS Sz (553
Sl Sl 4 g Slallls gmbs JEl s S5,
ol s bl 5l (0) cwl pael,lS g il
=59y gobw ;5 BCI2 15 S ojlail pue ¢ rags,
Sloyed bl 65G8 mls Cwdlgioe &5 g
al)) jeeg <8l o MIR-21 cuws (b o5 2 5559
Olllae & golpiing gl o alagy opl e
=59y gobe 5o by cnl 6 pSeslul jshaie 4 ou]

!
S aSdaaia

G Dady gl g GRalil gegls 550 Dl ped
256 Gk 3 Vil Gloys S s, Sy ol
Ol b s drsgs 9 0B, W9y (5590951 il MIR-21
WS oo S ) Gl Gl 4 M sla e 5o
Ot 5 srsal 5 GBSl ey
Ol egaty (23559 SSSan £55 90 0 SHeesl ikl
D92y ol Loy i ldlae 4 5Ls o,y ool
@l (e pyad 3 yol> agh l alol> mls
9 Sy ey Sop GhytEe SISl e D0l
Ul 85 Ll o 4 axg b jees e dxwyd
)9 Sellad plnil 4y by b 4 Mie slo 50
(o dloz 1 ol 5l (U )l 538,55 000l
S olsie a ]y e g5 ol el slsm Ol el
Ol Ol oy 2alS o yse (Sloyy JoSe

S oo dlpitinn Selaiwl saglad (el 4y S

References

1. Alegre MM, Knowles MH, Robison RA,
O'Neill KL. Mechanics behind breast
cancer prevention - focus on obesity,
exercise and dietary fat. Asian Pacific

St o 09y St 5l 65 ESs Sledbl
o3k olles MIR-2T oo 0l 05 cnl sr hins
ol 2 Biss S E5 50 m Sl &S Gl
5 ool celiinl o ye3 o AFFID lade 4) MIR-21
g line (Bady 29l cuyed 4o AYAUY ke 4
AL Ay o oD AL82 )O 9055 (o A1) 5 (s
4 Cund (NFVF) Dady (sl (oS 09,5 )3 ol
el Vil g siiy OV YYE) aglts  talil
Sla)l5 g sl degeme 5 fge p8U L Sady (ool
i 50,8 S cel (VR,VY) (60005l sl sasise
0300 00 S5 Gy 5 ge Sl L g j5eg 0,
So Oy Wl oes (B9 w9yl b 09dos H9ess
Sk 005 )l 3 oolitul 8590 Jiis g [me (Slojo 9,
Ao oleys JLS e eSe S plsie 4 Wl oo e
@ wlgee (g ol @S gy ol 5l (B) 09t w8 S
B S @ aney ol o &5 olajregh ade
Wl a8l Sawd (B9 Sr9e95 09,0 (o5l Db
Syl 0,90 5o 1y canyl Sldlas jaue g 090 a8l
il lsen jsesi bame 5y 50 hns (Jiseslil
5 (VV-YF) sl 8,5 Ol pes 51 oolizul o)l
Lleys Ko bolen (YV-YA) ol 5 ools Sl s
lees &5 oy b Lo o (S5gdsmennl 5 (Sl Slalllas o
Sy sbl b s oldllae a8l wosl Sigliél b 4o
JooSS Sz B9 ogegl il ©lsl e (IS pga
et 9 Jeted jolaie 4 (b g (Seils wlallas
Iy oy 3ol 5 e mls chys oSy @il
ol g Ghagh g8 bl L(0) Wil s lyen
@ aS 0 MCL-2 Ly oyl Jgho o, 5l solizu
@ B9 Sl yed i & Grigres WIS oo 0D G0
B a4 eByhs JSSgn 4k c8)S plnil wha Ve Dus
@M latge Uy ulol o Ghagn cal yo w88
ond (b (2335 slacadlad plxl o by ol

journal of cancer prevention : APJCP

2013; 14(4):2207-12.

2. Buscaglia LE, Li Y. Apoptosis and the
target genes of microRNA-21. Chinese
journal of cancer 2011; 30(6):371-80.


https://dor.isc.ac/dor/20.1001.1.17359406.1396.10.2.5.6
https://ijbd.ir/article-1-629-fa.html

[ Downloaded from ijbd.ir on 2025-10-28 ]

[ DOR: 20.1001.1.17359406.1396.10.2.5.6 ]

O by s slows dolidiad

e (09I (oLl (3 o3 (5590831 yiul p3G

3.Si ML, Zhu S, Wu H, Lu Z, Wu F, Mo
YY. miR-21-mediated tumor growth.
Oncogene 2007; 26(19):2799-803.

4. Himbert C, Delphan M, Scherer D, Bowers
LW, Hursting S, Ulrich CM. Signals from
the Adipose Microenvironment and the
Obesity-Cancer Link-A Systematic
Review. Cancer prevention research
(Philadelphia, Pa) 2017; 10(9):494-506.

5. Betof AS, Dewhirst MW, Jones LW.
Effects and potential mechanisms of
exercise training on cancer progression: a
translational perspective. Brain, behavior,
and immunity 2013; 30(1):S75-87.

6.Jones LW, Peppercom J, Scott JM,
Battaglini C. Exercise therapy in the
management of solid tumors. Current
treatment options in oncology 2010; 11(1-
2): 45-58.

7.Jones LW, Liang Y, Pituskin EN,
Battaglini CL, Scott JM, Hornsby WE, et
al. Effect of exercise training on peak
oxygen consumption in patients with
cancer: a meta-analysis. The oncologist
2011; 16(1):112-20.

8. Speck RM, Courneya KS, Masse LC,
Duval S, Schmitz KH. An update of
controlled physical activity trials in cancer
survivors: a systematic review and meta-
analysis. Journal of cancer survivorship :
research and practice 2010; 4(2):87-100.

9. Riggs CE, Michaelides MA, Parpa KM,
Smith-Blair NJ. The effects of aerobic
interval training on the left ventricular
morphology and function of VLCAD-
deficient mice. European journal of
applied physiology 2010; 110(5): 915-23.

10. Laursen PB, Jenkins DG. The scientific
basis for high-intensity interval training.
Sports Medicine 2002; 32(1):53-73.

11. Hoydal MA, Wisloff U, Kemi 0OJ,
Ellingsen O. Running speed and maximal
oxygen uptake in rats and mice: practical
implications  for  exercise training.
European journal of cardiovascular
prevention and rehabilitation : official
journal of the European Society of
Cardiology, = Working  Groups  on
Epidemiology & Prevention and Cardiac
Rehabilitation and Exercise Physiology
2007; 14(6):753-60.

12. Leandro CG, Levada AC, Hirabara SM,
Manhaes-de-Castro R, De-Castro CB, Curi
R, et al. A program of moderate physical
training for Wistar rats based on maximal
oxygen consumption. Journal of strength
and conditioning research 2007; 21(3):
751-6.

13. Jensen MM, Jorgensen JT, Binderup T,
Kjaer A. Tumor volume in subcutaneous
mouse xenografts measured by microCT is
more accurate and reproducible than
determined by 18F-FDG-microPET or
external caliper. BMC medical imaging
2008; 8:16.

14. Buscaglia LEB, Li Y. Apoptosis and the
target genes of microRNA-21. Chinese
journal of cancer 2011; 30(6):371.

15. Khori V, Amani Shalamzari S, lIsanejad
A, Alizadeh AM, Alizadeh S, Khodayari
S, et al. Effects of exercise training
together with tamoxifen in reducing
mammary tumor burden in mice: Possible
underlying pathway of miR-21. European
journal of pharmacology 2015; 765:179-
87.

16. Aghaalinejad H. The Effect of
endurance training on mirl55 expression
and SOCS1 gene expression of tumor in
female Mice with Breast Cancer. Iranian
Quarterly Journal of Breast Diseases 2014;
6(4):7-14.

17. Manzari Tavakoli Z, Amani Shalamzari
S, Kazemi A. Effects of 6 weeks’
Endurance Training on Oncostatin-M in
Muscle and Tumor Tissues in mice with
Breast Cancer. Iranian Quarterly Journal of
Breast Diseases 2017; 9(4):50-9.

18. Shiri Y, Agha-Alinejad H,
Gharakhanlou R, Amani Shalamzari S,
Saei MA. Effect of six weeks endurance
training on tumor tissue IL-10 cytokine
levels in breast cancer bearing mice.
Iranian Journal of Endocrinology and
Metabolism 2014; 16(3):205-10.

19. Mirakhori Z, Kordi MR, Gaeini Aa,
Alizaden S, Anoosheh L, Amani
Shalamzari S, et al. The Effect of Aerobic
Training on Plasma Estradiol and mir-206
and ERa Expression in mice with Breast
Cancer. Iranian Quarterly Journal of Breast
Diseases 2015; 7(4):23-32.



https://dor.isc.ac/dor/20.1001.1.17359406.1396.10.2.5.6
https://ijbd.ir/article-1-629-fa.html

ohhKon g ;Ao dgoxo

WaF bl

DOR: 20.1001.1.17359406.1396.10.2.5.6 ] [ Downloaded from ijbd.ir on 2025-10-28 ]
o
<

20. Aveseh M, Nikooie R, Aminaie M.
Exercise-induced changes in tumour LDH-
B and MCT1 expression are modulated by
oestrogen-related receptor alpha in breast
cancer-bearing BALB/c mice. The Journal
of physiology 2015; 593(12):2635-48.

21. Pedersen L, Christensen JF, Hojman P.
Effects of exercise on tumor physiology
and metabolism. Cancer journal (Sudbury,
Mass) 2015; 21(2):111-6.

22. Chao J, Guo Y, Li P, Chao L. Role of
Kallistatin Treatment in Aging and Cancer
by Modulating miR-34a and miR-21
Expression. Oxidative Medicine and
Cellular Longevity 2017; 2017.

23. Yang Y, Guo J-X, Shao Z-Q. miR-21
targets and inhibits tumor suppressor gene
PTEN to promote prostate cancer cell
proliferation and invasion: An
experimental study. Asian Pacific journal
of tropical medicine 2017; 10(1):87-91.

24. Henke C, Cabri J, Fricke L, Pankow W,
Kandilakis G, Feyer P, et al. Strength and
endurance training in the treatment of lung
cancer patients in stages HIA/IIB/IV.
Supportive Care in Cancer 2014; 22(1):95-
101.

25. Cuesta-Vargas Al, Carabantes F,
Caracuel Z, Conejo I, Alba E.
Effectiveness of an individualized program
of muscular strength and endurance with
aerobic training for improving germ cell
cancer-related fatigue in men undergoing
chemotherapy: EFICATEST study
protocol for a randomized controlled trial.
Trials 2016; 17(1):8.

26. Hvid T, Lindegaard B, Winding K,
Iversen P, Brasso K, Solomon TP, et al.
Effect of a 2-year home-based endurance
training intervention on physiological
function and PSA doubling time in
prostate cancer patients. Cancer Causes &
Control 2016; 27(2):165-74.

27. Kazemi A, Kalantari Khandani B,
Ashraf Ganjoei A. The Effect of 8 Weeks
Endurance Training on Serum Levels of
IL-10 and IL-8, and White Blood Cell
Count in Women with Breast Cancer.
Journal of Fasa University of Medical
Sciences 2016; 6(2):194-201.

28. Schulz SVW, Laszlo R, Otto S,
Prokopchuk D, Schumann U, Ebner F, et
al. Feasibility and effects of a combined
adjuvant high-intensity interval/strength
training in breast cancer patients: a single-
center pilot study. Disability and
Rehabilitation 2017: 1-8.

29. Schmitt J, Lindner N, Reuss-Borst M,
Holmberg HC, Sperlich B. A 3-week
multimodal intervention involving high-
intensity interval training in female cancer
survivors: a randomized controlled trial.
Physiological reports 2016; 4(3).

30. Licker M, Karenovics W, Diaper J,
Fresard I, Triponez F, Ellenberger C, et al.
Short-Term Preoperative High-Intensity
Interval Training in Patients Awaiting
Lung Cancer Surgery: A Randomized
Controlled Trial. Journal of thoracic
oncology: official publication of the
International Association for the Study of
Lung Cancer 2017; 12(2):323-33.

31. Baguley BJ, Skinner TL, Leveritt MD,
Wright OR. Nutrition therapy with high
intensity interval training to improve
prostate cancer-related fatigue in men on
androgen deprivation therapy: a study
protocol. BMC cancer 2017; 17(1):1.


https://dor.isc.ac/dor/20.1001.1.17359406.1396.10.2.5.6
https://ijbd.ir/article-1-629-fa.html
http://www.tcpdf.org

