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Abstract

Introduction Many deaths from cancer are due to metastases, a process
which involves the epithelial-mesenchymal transition (EMT). On the other
hand, regular exercise plays an important role in inhibiting the progression
of breast cancer. Therefore, the purpose of this study was to investigate the
influence of interval training on the expression of VIM, the gene encoding
for EMT biomarker vimentin, and tumor volume in mice with breast
cancer.

Methods: Thirty-two female BALB/c mice were randomly divided into
four groups: Exercise-Tumor-Exercise (ETE), Rest-Tumor-Rest (RTR),
Rest-Tumor-Exercise (RTE), and Exercise-Tumor-Rest (ETR). Interval
training was performed six weeks before and four weeks after the induction
of 4T1 mammary carcinoma. The real-time PCR method was used to
evaluate the expression of vimentin. Data were analyzed with one-way
ANOVA followed by post hoc methods, considering a P value of <0.05
significant.

Results: Tumor tissue VIM expression in the ETE group decreased
significantly (P <0.001, F=270.85), Also, a significant decrease in tumor
volume was observed in both RTE and ETE groups compared to the
control group (RTR) (F=23.81, P<0.001).

Conclusion: Based on the results of this study, a period of interval training
(before and after tumor) may decrease tumor growth and the expression of
VIM. This kind of exercise can, in addition to the preventive role, may play
a role in the treatment of breast cancer.

Keywords: Breast Cancer, Mesenchymal Biomarker, Vimentin, Interval
Training, Tumor Volume


http://dx.doi.org/10.30699/acadpub.ijbd.12.01.19
https://dor.isc.ac/dor/20.1001.1.17359406.1398.12.1.5.8
https://irjbd.com/article-1-726-fa.html

[ Downloaded from irjbd.com on 2026-06-18 ]

[ DOR: 20.1001.1.17359406.1398.12.1.5.8 ]

[ DOI: 10.30699/acadpub.ijbd.12.01.19 ]

unyyydle
9 Vimentin omuilyo o5 Jlogw ol 9 (95 9 503 0599 9 il
b b w 4 Wino SS90 49 59095 px>

"ol e Bloases | oty ol 7 S 0013 lae Lb yimw ¢ LoD | aoun

e g (sugd B olEEIS (o559 pole 0aSLAIS e silin 5 sondised) (53555 Sisid ST semdls |
oly!

R PRV VIRVE DRI 2.X NS PPN EPRC X NS PP NI P

Ol Ol ey S5 olKails ¢ Sl psle oSl oo 9 (3l 05,5

o>

e
2 5y sl g cul sblie 51 AU Gl e 4 (LD (sl ag S ye I (55l sA00o
o GBS plite (o) Sellad  Byb Sl atel gorilie 4 JLE gl b I JlESH Ll
e 035 S b oyl imghy Ban ol pl o)l iy ol 858 Lo
Ol Ol s 4 Mo sl Jige )0 j9095 o Ol 9 (caniilie S )log (lo p (29l

D92

05055 4509 Golee 09,5 T ay olal jsbar cwcdly ol5 eole (hge YV slaal iy 2 (095
el Sl 5098 U359 09,5 9 s uses Sl i liiul jseg col il (55
Gk Sl agtge ples ol 2l (0ol (73 9098 Glalay jlaw atin ¥ g S win 7 0ol
gy 3 VIMENTIN (5 e (o) sl i il AT-1 Jsls 00, 5l g0l 05 32,5
09051 g 48, s uibyly o oyge3] 39, b assls .o eolixw! Real-Time PCR

Qo Judo g a5 (P<e100) (5 )boline haw ;o (S¢S
el 09,5 ) sgeys il VIMENIN o5 oy 45 ol olis 2l gy, gl ilaasdly
270/85) cusls s loline jals  coliuwl jgeg coolyinl 05,5 a4 Cand i geg

& RTE) t505 05,5 99 18 10 ;3095 o> Jloline (10l ceizen (p < 0/0001 <F=
.(p=0/0001 [F=23/81) s sualis (RTR) S 05,5 4 < (ETE

Siala 5l am g B8 gl o ped 0y90 S il el bl elul p g S Azass
opdle Wlgi o« o3 £95 nl VIMENHN )5 Lo 2alS 5 j9e55 po 0y (2alS b (e
bl alily by Gl o Sleys SaS 15 4l iy 5

19095 m < 29l o 03 VIMENEIN ¢ oriiilo )5 logas oybims b pan s gudS” sb0351g

Ol Ol Sl (§) by Aaliliad
AYAACAY(Y): VA-YA

ANV byl g,
ANIVIY 355y g,

J gno oy g3 LS
o 00l )lae Lo jo
Attarzadeh@um.ac.ir

\Y()):V3-YA


http://dx.doi.org/10.30699/acadpub.ijbd.12.01.19
https://dor.isc.ac/dor/20.1001.1.17359406.1398.12.1.5.8
https://irjbd.com/article-1-726-fa.html

e ool 30 1,5 logus sy 1 (28U oy pod 030 Sy i

[ Downloaded from irjbd.com on 2026-06-18 ]

[ DOR: 20.1001.1.17359406.1398.12.1.5.8 ]

[ DOI: 10.30699/acadpub.ijbd.12.01.19 ]

A\Y()):V3-YA

P st B baplal by s el e
Ol alez Sl bl Sl lon 5 3l 6N
ON gz ey Gl cel (B, b Gl
Ol 4o b el Sl cdl g Sl els
OB ol 355k 5 Jelse cul 5l plaS e 0sh e
SN Jeily G055 Dlayed nlple sl
o Sedled da gty 5155 elalp aiyls 1) Gl e
s52g b () +) 05 (g Sty oyl s 31 70+ 51 il e
2 By oS b aneys susplxl (slaion,
O o)lyd (oSl
3 el sl lese 05 Gl 3 (s Dl e
() o lSad 5 ¥ S5 il el o loc o o

sleiagn EMT ol

40 dads A) lawgie il b Ll o el aan 45
Mo slagise 5o 1, Vimentin o5 oLy (rals (s,
sz &SB L gl s S ssalie 05 Gl @
bgie Gud b b o))y collad a5 s S ol (oras
0di S ol (200 45 dgdie Timsbgd (ll el
Jid (ol g 505500 cadlss s a8) FY el
25 EMT anld 058 e sl b cal 5l g 090
() 0gdse joog Sdpday g Oy oS pw Al
SaeolsS sl Ol e Jolis Jlg il (o ped SS90
5 £58 dibe cede oS al b g oligS cliul b
@9t Ol yed el (V) WS (oo 65 9l> b (s
weoliiwl (gilse cad,b aoliEl asle wae e
a Mo 33l gl BB Sgilie o Shos g (59 SRS
@9 s g9 opl Sl Ll T 0)ls b Gl
— ok slaylSgile o (e Ry S plgrea
a8y 53 e I o 2 a3l 050 9 (J5SUge
odid wyp bodd gy p 05 s jlwlie 5 550y
Oleyd Sl i )s lag ls el ionl » 9381 ol
a3p Wby Gopsem (g Sae S5 ddedy Gl
0395 o,bgy i 5l mdla sloebl wby e

OSoe (Joho (S g 08 oo iS5 g Sy
onlply sl asls gl o5 gl je cul
oSt Glp el (SBy) WSlg oo (29l Dl o3
snlp sl Sl s e 5w Jole o by

2 Zhang
% Dopamine
* Dopamine Receptor 2

.

doule

3 kg (eges (Sl Sl Sy ol (b
Ol 5l (3L Sy ol ole ol ez e
slaz skt (V) cwl ke 51 o6 sle Sooes
Sl onl jo Soldse oS Cul SlaBaiz g Lgy S
Oz Ul Gl sla ol a5 el ] p3line
oS5 yile a5 (5 9boas il aldls 1) j5lme la sl )
Ol Oly s I3 Baa Iy aly slae 5 Jsboiysn
g oy Fy9e slacdl 4 plaliw g Wgd (9
3y oriilza SlBCIl & wish )5 (95 5
2308 S5 czge g WS piSS gl e g wisd
Joteme sl cnl (@8ly po sl Jomo (T )0 arsls
el Gl s 51 (AU 09 S pe g £t Olime A
S dlsl awl B bt Lol o Sle Jolw 5l (S
VEMT sl b artilie el 4y JUb ol s
ohgds a5 aas o Hlis | bl £g,0 al> o ol o]
Pz ogx ]y GhReagh 5l Gk ax g w3 as
a5 ailosls las 00 xS Glddllas (YY) Canl 00,5
(F) ool Lo ylbyes i 5 jliwlze L EMT
ez 5l el (b sk a5 el gunl,3 EMT
P S5 g 02l b oeniilie GuSgid 4 JLb )
Eeime 02ly S o JLB o) sba b aiS oo s
JLasl slacessp (polocssll 5 Wgd oo (230 losle
(S oYl 5 (ol ISl polie (Jsls
s Jlowidlie sladsbe ar (ooniiilie o 00l8
59y Jolse 0 o L EMT ol (0) wisd
(8) <ol VIMENLIN o] alosjl a5 gl o pulats
ol 59,0 518 VY pgises S s, Vimentin s
3,5 059 OV — KDa ¢ s)ls aiwel ol $55 gy
Lie 59, ol loousiyy 51 S Vimentin «(v)
S8l oSSl e a4 oo Jlal el o5 el
9 Col SIS (90 (295 (e (ol M) S9d o
5 o-E ke L Vimentin s, ol ol
bie 5 o2l LUy il cely EMT ol
el cobal cnl p () e oy laJsbs
wdS ks by ploys sl Bas So plyea
Cosdi b cdawgie Dol b Sy Ol ped (V) Sl ous

! Epithelial to Mesenchymal Transition


http://dx.doi.org/10.30699/acadpub.ijbd.12.01.19
https://dor.isc.ac/dor/20.1001.1.17359406.1398.12.1.5.8
https://irjbd.com/article-1-726-fa.html

[ Downloaded from irjbd.com on 2026-06-18 ]

[ DOR: 20.1001.1.17359406.1398.12.1.5.8 ]

[ DOI: 10.30699/acadpub.ijbd.12.01.19 ]

Sl 1) Sy 4 fhe jlulie SUls a5 conl b
5l AT-Laigs o ooyl Sludl by Gl js jo a5
Brdio BALB/c Doge o oadolm] 8e>adg> jgeq8
oy aibe |y 8 o a4 sl Sllss il oads
2553 Ol by 53 a5 3l leStul 5 e S
Sos 0 4T-1 Joho (295 ol 5o (V0) Wb e
2L Jge oo V0 L DMEDM/F-12 Lo ;o T75
Ho/ml v s omabiels  HEPES
S sy FBS Ve g pg/ml ve e o lognl il
L 10 550,90 o5lail @ o Joko aSST 51 ey .o o0ls
5515 Jsbar i i ol oS o]
24 008 45 PBS 3L i) e 5 50 pgelee V-
@ S peite g sz ) Oygetr Johe oo S ge
Gy 3l om 59y V0 d9ee 0wl B,y5 ol YL 4l
V3 ges o> g At BB 85 4l )0 jgey
Ser SR AL GpSell o g sk jee
Ve asly 5) S50 am s yses8 (L) Usb olsisar j5e58
g ad adS Ly j0e8 W) 0,0 plgiea (420
OF) olsea qP&? 0908 e Jged 5l eslanul
Slp s o] e -V= Y2 (L2XW) & jg0a,
> Al (sloog 550 y9eg5 p2> Ay Sl ea
D o ol alie &y p)lez alie 5008

dudz 0p B 5l e el Y 2hge98 il ol
G035 Gk 3oy S (eles 5l (555055 Slage (n 05
osly 5 MGIKY Ye-0°) (alsS oS 5 Blioygo
(ot 5 o Aol s e (MY/KY Y-0)
31 il bl 55 Gnss 5 o) i 50 slocil
Sezie @l (39,55 50 IS 90 Sl s 0D (339
e on 5 sRSel Gl b (BL sladiges b
RGPS KVE SN I g WP E

69098 <db 31 CDNA jiww ¢ RNA z1 s
b g QIazol Jolmo ;i esliwl L RNA #l,5el
@iz Caed ol plml enile G50 el s
5 550 VA-Y iy Lol il alas (gl yiogili YA- /Y5
58T 5l eslanwl b 5,989 580 lawss RNA oo S

Al oduzinw (Ao V) ke pgyasl

® Jones

S!Sl 510 5 logy ol | ol 5 oDl |yvoms

Jdoas EMT  adllas sl gilewms cpl oloyo
oo platlly b g cul Jlpds (S8 (Sowms
Cepm g ey o laojglivs Ll
Sl dsllas a5 woo o |y Wi cpl byl 0uiSo 5
Sl S bl e anld cnl (JsSse
rlple g delys sanl slotagsy Lol (sleygme
0399 o b gy ol hmgh plnl 5l oa
soetdlie S MRNAS Ly (sl el
ol 4 Mie slaige 9095 b Lo Vimentin
2 =S 090 ol b Gl (rizen g liey
@ e Gjg Cod) Grped @b als g jeg e

Al gy 2 (% )9

Laghigy 9 49

oo & a5 3 ol g (2 ggl pol> Rk
Oirgh O Jgol  den ab plxl el
cyas @Rl Sllg> b Jsol b ol
5 ORegn b g b Sole, lpl el gees]
gdyd oEls DS ateS by o] >l den
5 adbs (R.MUM.FUM.REC.1397.038)
¥) Balb/C 55 ool oge ¥V casdllas opl jo 0 awls
g Ml gyl > (P SV EDY i Sl Laia O L
G309 03P Pixs ol 095 T o Bolas oboay
coliwl CRTR) ol jgegs el il SETE)
- &, & Al EN -

Colil 305 Giiyg 09,5 5 (RTE) (3555 55088
Jyers S 4 RTR 65,5 ios ools 1,3 “ETR)
ain £ Soew ETR 05,5 aisls aalol uid o 545
BN UET 3 LIRS RTE o45 ¢ 9095 Liwlow 5l i
Sl atie £ Saea ETE 095 o inlow
S JSgn g Gl Gl m atie B ulay
Sl (OF) Ohlen 5 sy JSSon wlaly (e
O Jguz)

9 4T'1 g_;ljl“’ 09, )| axlllao )94 )9.095 ZJS—L«) CinS
Fobo 03y b ol Joho salz s GF Gkl
Ol Jsbo 00, aiz 5l (S0 (AT-1) b9 (5 9055

5 Exercise-Tumor-Exercise
% Rest-Tumor-Rest

" Rest-Tumor-Exercise

8 Exercise-Tumor-Rest

\Y()):V3-YA


http://dx.doi.org/10.30699/acadpub.ijbd.12.01.19
https://dor.isc.ac/dor/20.1001.1.17359406.1398.12.1.5.8
https://irjbd.com/article-1-726-fa.html

e simioil 0 555 Jlogs (3l 1 (23LT (9 0 0,90 Sy Sl

[ Downloaded from irjbd.com on 2026-06-18 ]

[ DOR: 20.1001.1.17359406.1398.12.1.5.8 ]

[ DOI: 10.30699/acadpub.ijbd.12.01.19 ]

o S ) Jgo

A\Y()):V3-YA

(@b 55 395) HI,S5 (ado) oy S5 (allBo) o BN (A 5o o) as v IR ™M o3 098
¥ \e - - AFRE yeeg W51 L3 & wlieis T al> o
) £ Y Y. Y500 o5 gl 51 s 095 5 Jol cloasin
o f- v v YO, speg SIS o)k g pow laaiis
o ¥ A ifo Yesvo sgeg SWHIS il g oy sloaiin

29085 W1 31 sy ot pad
o v v Vo Yeav0 o5 Ul 51 oy JETIPLTIN
o v \ Vo Yo av0 L5055 Ll 51 my JERNPLEI
Y v Vo Y910 o5 Ul 51 oy JUSPUEIN
o ¥ \ Vo TYRE L5055 gLl 51 my oS dids
ol (Jlg5 ¥ Jgur
Lo sl ST S 1 55T
Vimentin ACATCATACGGCTGCGAGAG GACTTGCTGTTCCTGAATCTGG
ACTB GGCTGTATTCCCCTCCATCG CCAGTTGGTAACAATGCCATGT

@S 0o,k sl ez 0 olses ACTB
O obe polie (gile seS Gl eolaiul 5 ol
s oolizd 278 oo 5 5l Lais e

&35 0% b en sl skl slaghs,
3 ooliiul | g sl By S 50lS (yge;] 5l L it
SF xS 033l 5 B Guilly Sl (ge5]
bl Slilas alas s ooliul brosls ks (sl 55
a5 08 plil VY ases SPSS lisla s 5l ool b
b 4 S L s (P<e/+0) (g loline

Ladasls

cél Vimentin o5 by » o9l e S
Sololime gl a8, Sy il )ly Julod gl 1559098
ETE 5 RTR o4,5 9o ,o Vimenting; oL ,o |,
@ o ETE 04,5 10 a5 5bas «(P<+/+0) slo L
solS jsees <db Vimentin L. RTR o5
o Ll SeleeN FEYYVLAL) cusls s lobae
Solas (P=+/MV ) ETR 5 (0=:110%) RTE (sley,5
O logel) cuslad 59> (5 lobre

S a5 0l (L35 1yg0g8 p2xe 2 (29U5 (2 ped ]

Jol aie 4y Cod o)l atan o j5e58 o> Sl
2 ETE s RTE) (505 05,5 55 5 (slobime j5ba,

10 K olmogorov-Smirnov Test

e 5 cDNA &« RNA sy, sl
cS 5 5l eas ays PrimerScript RT Regent
 coddosliial S5y, i eslixwl Takara Japan
Sl patas akds VO Ojgonr coS JSSgn el
Sbeo ;o (w9 015 il 4z 0 YV sles o jugSas
Voo luly o g adl 0 oy of 5 sle ax 0 AD
CDNA 35 13 ol 5 il axy0 F sleo ;o aids
S5 ol,F il ax 0 Yo ite sled y0 sdelcasoa

%
50 ooliwl L :Real Time PCR pslxsl Jolyo
Stepone plus(Applied Biosystems) o%ws
Perfect Takara .c.s ;] SYBER-Green .l
ke Realtime , code RRO41A Japan
5o odd oolaiwl (glopesly ol ploul cuS Jesdljgiws
oS <Sya 5l Vimentin o5 ol hegn ol
Floyn (¥ Jouzr 5o peln Slasie) wald )l 2
FeloSes Vo oo & les (bsle s PCR bes
Yo Soedy of 5 ile a0 WO L as > S &0
o5 sl ax 0 W L as > F- ol Jlssa ¢ ast
ploul asl Yo glp of 5 il a0 £v g adll O iy
BBy y dawgs adly obojl solas! slaciigs, b
b S se pbl PCR o gl jo a5 g iomie
S bg bajely Jig b sad Gas
o5 5 (Y Jgax) <85 o,ee Runner Gene


http://dx.doi.org/10.30699/acadpub.ijbd.12.01.19
https://dor.isc.ac/dor/20.1001.1.17359406.1398.12.1.5.8
https://irjbd.com/article-1-726-fa.html

[ Downloaded from irjbd.com on 2026-06-18 ]

[ DOR: 20.1001.1.17359406.1398.12.1.5.8 ]

[ DOI: 10.30699/acadpub.ijbd.12.01.19 ]

B! i o (5slons aalild | iS00 3 el ypae

Y loged) g ol o AIAY gl aian 4y S jg095 pe> op oS (RTR) Jyu8 055 L awslis s
1G5 A B 39 Camd g (29U (o ped ] ETE 5,5 0 aSslasgSa «p=+/-++) F=YY/AY)
Jobime a8l 5 (Sl a8 b Ss il )ly Judos ulis W S Gl YV 0l 0 lkr ain )3 j5e98 o>
(Y loged) 0o RTR 09,5 4 S (P=+/-¥0) RV RTR JysS 09,5 10 9 plu VIVD ETR 09,5 4o

1/2

1 -

Vimentin oL ol e

o

S~

0
Il

O @]
S~ S~
Ee (o))
Il |

0/2 -

RTR ETR RTE ETE

(JF5S 09,5 & Comud i il ) Gidg s sWoog,S 50 VIMENTIN (5 (4l Ol pui 1) Hl3 903

0/7 -
:i /6 -

%0/5-

o O O

~ S >~

N W b
1 1 1

(e yie (L) 5055
o
S~
=
1

Cl il jg0e8 ol il
L NOES [ YOS IRNPON
LU YOr JOUEHICIN

B o ped y9es5 Cnped

7

o

Jol aie ped atin P dlin ol auie

R ilike (grog S 5oyl Sl puw 3 dms aian B 50 g0 poxe dua Ulo :Y 10004

0/52
0/5 -
0/48 -
0/46 -
0/44 -
0/42 -
0/4 -

0/38

Mean heart/Mean weight

ETE RTE ETR RTR

09,5 F 50 g (s (339 4 B (459 Cammnd dunn Lo oY ylogd

\Y()):V3-YA


http://dx.doi.org/10.30699/acadpub.ijbd.12.01.19
https://dor.isc.ac/dor/20.1001.1.17359406.1398.12.1.5.8
https://irjbd.com/article-1-726-fa.html

e ol jo 6L 5 logus sl 2 (29l oy po8 0590 Sy ST

[ Downloaded from irjbd.com on 2026-06-18 ]

[ DOR: 20.1001.1.17359406.1398.12.1.5.8 ]

[ DOI: 10.30699/acadpub.ijbd.12.01.19 ]

A\Y()):V3-YA

a8 JAKT SolliS o bl L6 (piman
a e o3 5l 2,5 0 (YY) sl EMT sl
IL-6 s (g ml 5092 0058 b iy Gl
sl el 3 o5 e |, E-cadherin L
aS Wilesls L (6 5k Slalllas (YY) wz Vimentin
slnlanle (2all caw Jbiyy slacdls &p
e (YY) Wb oo IL-6 s TNF-a ol Sl i
IS B B 5l g0l alse B ybosl (5559 45 oy e
IL-6 _ials 4 sy JAKISTAT3 e
ol 5l azmziye g 09d ymie STATS (s 5 sy9088
Jole o Bl 5 VE AN) 958 9095 pn g sliwlio
Ol R8s (Joboiign (il Ko Ol j5055
Jedoar (ool (oB5)ys Codlad Lol 05l oo (g
Ot Gl Glaalag se2s s 0095 Sglite ol
5 pole il 5l g ped S (o yeT Sl e
S5k i 4l 4 95 Gl g LS aelas
Wwgm Codld D cdled g6 pl o 5 WS
Wl a5 05d o0 dlml 9098 a4l 50 (65568 o il
SOl Hge8 x> 9 g n nl GRS RYS cnl 5l S
P> Ay 45 ols las pol> gl @S alnos
09,5 4 Comd (ETE s RTE) (505 09,5 90 ;0 j5055
109 oS szl jsba RTR Ju5 055 s ETR
ol 4in 40 j9e5 x> ETE 095 j0 aSslasgSay
W ol il Jol atan 4 Cond 5l FIVA 0,
5 L YIVO ETR o5 5 il 013F RTE 65,5 o
ap &y S yye98 o 33y RTR 205 095 50
2 sy o 8 Oliee wnlply g pln ARY
loog)S 4 S Wog 03,55 ()9 8 45 (89S
Fol Gegh @l )0 Geimes e i 0
5 45 ETE 5 ETR 60,5 g0 ,5 o5 a5 _asiie
4 Cand 805 2l 05l yed atin 7 ol Sl p
il ool oy ped w8z oS RTR Jus o5 8
203 oo LS @S Gul aS el ST 5005 w2 Cunnd
2 Sloy SeS A wlgi oo sl egdle 33,9 a5
Sl sl s 0 50 Al Ry S b axdly s
p el N0 cldlae Gol> agh b e
(YO YP) wlools las 50,5 j55,5 dazidyo 1) 5008

14 Janus Kinase

&
&

LJA-.i

o Sk sl Sl ped 3l Gle aghy o
Soles plgreas VIMENN 55 olo lae 5 9095
logige 5o lslie s EMTanl 5o 550 caritilye
oS eanl EMT s ) by ol 2 Do
OTGF-Busile mocade slojs 51 lgsl L
b LWnt/B-catenin "EGF .""PDGF
oS 355 0 mais TNF-0 5 IL-8 JL-6 ol i
oo ole ke @ Sl Jelse onl 5le b
sy Vb w5 sleded 5 JUBG! ks
52 08=1Y) 00 o yzie Vimentin sk Jlewiil o
wan Vol e VImentin o3 ole Gols Liagh
Oy 4ie 7 o5 a0 ETE 09,5 10 gl o o8
R R I I A A I S el
ax g J8 S RTR 05,8 4y cos wain S 1211, glis
Gl WA e SeSgme (ad6,es
Aoy 4 cbgh e (P S/ ))ells g)lolas
Lol sazs cél, VIMENtin o5 ols » o9ls o pes 3G
Ofes 5 Sl asllie @ls b ol ek mbs
Odedy Ll 0 a3 a5 30 )5 )bl oyl .clils Slys oo
OealS el (G, 5o addo A) lawgie Sol b s 4
2 e (slabge ;0 y3e55 px> 9 ViMeENtiN o5 oL
Sl yes )38 gjle (V1) 0500 05 b e
oainl g pgee oo VIMENtin ol 5 3559
Gt slap il plgioe Dlalllas 950 b (g scun
sladlasly Glyeds o ol gt mo 0pedn )
oo by Sldlas o slos S jsbas EMT gl
iz boas el TGF-B lag] cp ipge a5 col
EMT wnlp i bz 5o oledloin oilsnle
Olias a5 ails g2y (6,01 aaleds (V) sl Jolas jo
ol ol cel TGR-B o5 oo wimss
Slosls oylis ansdS slaiagh 0b 0 ViImentin
1(01) 055 TGF-B ()l ol el wilgi oo (2 po5 45
s e Byl Wl o plate Sy odlad cnlplo
Silesz 05 ol el cow TGP SIS

ei Vimentin eiilje

1 Transforming Growth Factor-p
12 Derived Growth Factor
1% Epidermal Growth Factor


http://dx.doi.org/10.30699/acadpub.ijbd.12.01.19
https://dor.isc.ac/dor/20.1001.1.17359406.1398.12.1.5.8
https://irjbd.com/article-1-726-fa.html

[ Downloaded from irjbd.com on 2026-06-18 ]

[ DOR: 20.1001.1.17359406.1398.12.1.5.8 ]

[ DOI: 10.30699/acadpub.ijbd.12.01.19 ]

Iy o ol Hlobine o138l bl aS ol aculows o oo
as ol olas (RTE 5 ETE) Syl 09,5 g3 4o
5 (FY) oLes 5 Vol bl mbs b Lulyes
b sl o8 el 108 () oo 5 g e
aile pdyip el ool p cadly lwgie Sad
Cxge el g8 Gl ASgysba )i I L8
A lulinly el ool B g1 S5s (B imle
sl jo laeodled g (pl Cosle 4 azgi b a) e
Dol b (o835 Glacedls plxl Ul 5 S (Sius
@ olgse 2l Shagh 5o oSl slaige o YL

Dy st oses ol lahae 0 (G yed £98 l Cuge

S S dauia

SIS S 0y S ol el bl Lelel
9,959 > 3 Gl b (Hgegs Ll law 9 L)
..\;19.:69 (e £ Y Vimentin 05 obe uels
Ol jo Sl S8 i wil p Kiy i p ogdle
S el ol B g5l 5 (SsSs az 51l asls gl
.o)Ls L5.>l_3.)’ LSU’J*"S}E 4@

Slae o jlas
Sl 042y ol gl

7 Terada
18 Medeiros

S!Sl 510 5 logy ol | ol 5 oDl |yvoms

s9e58 A8y 3l g el (YY) o Sen MM}
wian ¥l G 1) U5 09,5 4 Cand (025 05,8 50
sl sladsle Ol a8 4 (Seliiul 0 pes
5 Sl adlas (puzmen (YY) wiols ol jgegd
2S5 5 5908 e SRRl sateslis (YA) ol Sen
Gooi olely - 0g slee Sloyes S jees yo
aby elS b glen codled (YR) o) Sen BW s
& S (pped 095 30 1) joegl Cdypdiy jges8 e
756 Slllas 5l (S (o cnl bsols plas ]S og)8
Ol ) Heegi o Slpss (G835 Sl el ol
S9) Al GResh Sue e (Ve ) wlesls
30 Dgles el e ol plo sl odls s 25 Jued
oa Sl j5055 £95 5 (Smyed 090 Job gu e 0ged
ity pol hagh mls b e e ol 6l Ao
O LSy o9l ped b jgegi e ol GlalS
oo ylis wlgs oo sews b VIMENtIN .5 Lo
a2 JLbiigl 5l 35 anls gl Sl e e 5k
Al Gl plbye 4 Mie slaige o Jloiilie
deyyd (505 Sl ey 4 Cal S5 oL
5 ol GlaSileg o) Ol Sled () p
@M g Sya8 Sladised )O 9095 > (pired
Sl el a4 S Sl llyd jo Gl ooy
bl a8 loads plonil (o9l Sl pod ohags (23559
o @l S e )l [y ey (nl 5o @S s
Sals sile gleanlp cul Ses 45 ams e ol
3y by RalS s sy sladele 4 Sleye
sl 0 e Jelse aSiul 4 azgi b andl sl Joso
Ceol (s 55 (6,50 sl ygiS B 5 atis oLy EMT
Bl bl b sl wals ,5b anld ol
S 8 Byo |y laog,S 50 jga5 oo BN lgi o
ool e enlple el ol agh sl i
EMT anlp o 6000 5550 clopsilss 5 la,gsté
Frdly Dygod yol Giagh mlo b wisd b))l 5
WO gl yroend

2 bl sl pole fagh (cu el JSSsn
(et Aol (o yd B0V e) bhwge Jad sl aS

O 039 & B 5y Cand Gl p el g (S

15 Zielinski
18 Murphy

\Y()):V3-YA


http://dx.doi.org/10.30699/acadpub.ijbd.12.01.19
https://dor.isc.ac/dor/20.1001.1.17359406.1398.12.1.5.8
https://irjbd.com/article-1-726-fa.html

e simioil 0 555 Jlogs (3l 1 (23LT (9 0 0,90 Sy Sl

[ Downloaded from irjbd.com on 2026-06-18 ]

[ DOR: 20.1001.1.17359406.1398.12.1.5.8 ]

[ DOI: 10.30699/acadpub.ijbd.12.01.19 ]

A\Y()):V3-YA

References

1. Vaidya KS, Welch DR. Metastasis suppressors
and their roles in breast carcinoma. J Mammary
Gland Biol Neoplasia. 2007;12(2-3):175-90.

2. MR ND, Fazilaty H, Tabrizi M. Cancer
metastasis, genetic and microenvironmental
factors of distant tissue: A review article.
Tehran University Med Sci. 2013;70(11):1370.

3. Chai J, Modak C, Mouazzen W, Narvaez R,
Pham J. Epithelial or mesenchymal: Where to
draw the line? Biosci trends. 2010;4(3):130-42.

4. Kalluri R, Neilson E. Epithelial-mesenchymal
transition and its implications for fibrosis.
JClin Invest. 2003; 112(12):1776-84.

5. Kalcheim C.  Epithelial-  mesenchymal
transitions during neural crest and somite
development. J Clin Med. 2015;5(1):716-25.

6. Kalluri R, Weinberg RA. The basics of
epithelial-mesenchymal transition. J Clin
Invest. 2010;120(5): 1786.

7. Satelli A, Li S. Vimentin in cancer and its
potential as a molecular target for cancer
therapy. Cell Mol Life Sci. 2011;68(18):3033-
46.

8. Wu Y, Zhang X, Salmon M, Lin X, Zehner ZE.
TGFbetal regulation of vimentin gene
expression during differentiation of the C2C12
skeletal myogenic cell line requires Smads,
AP-1 and Spl family members. Biochimica et
Biophysica Acta (BBA). 2007;1773(3):427-39.

9. Hwangbo C, Tae N, Lee S, Kim O, Park O,
Kim J, et al. Syntenin regulates TGF-B1-
induced Smad activation and the epithelial-to-
mesenchymal transition by inhibiting caveolin-
mediated TGF-B type I receptor internalization.
Oncogene. 2016;35(3):83-9.

10. LEE I-M. Physical activity and cancer
prevention-data from epidemiologic studies.
MedSci Sports Exerc. 2003;35(11):1823-27.

11. Zhang L, Liu W, Gao Y, Qin Y, Wu R. The
expression of IL-6 and STAT3 might predict
progression and unfavorable prognosis in
Wilms' tumor. Biochem Biophys Res
Commun. 2013;435(3):408-13.

12. Gibala MJ, Little JP, MacDonald MJ,
Hawley JA. Physiological adaptations to
low-volume, high-intensity interval training in
health and disease. J physiol. 2012;590(5):
1077-84.

13. Meyer K, Samek L, Schwaibold M,
Westbrook S, Hajric R, Lehmann M, et al.
Physical responses to different modes of
interval exercise in patients with chronic heart

failure: Application to exercise training. Eur
Heart J. 1996;17(7):1040-7.

14. Ranjbar K, Agha Alinejad H, Shahbazi SH,
Molanouri Shamsi SH. Interval aerobic
exercise and selenium nanoparticle stimulate
autophagy in mice with cancer cachexia .Int J
Cancer Oncol. 2018;5(1):35-40.

15. Baliga MS, Meleth S, Katiyar SK. Growth
inhibitory and antimetastatic effect of green tea
polyphenols on metastasis-specific mouse
mammary carcinoma 4T1cells invitro and
invivo  systems.  Clin  Cancer  Res.
2005;11(5):1918-27.

16. Jones L, Viglianti B, Tashjian J, Kothadia S,
Keir S, Freedland S, et al. Effect of aerobic
exercise on tumor physiology in an animal
model of human breast cancer. J Appl Physiol.
2009;108(2):343-8.

17. Thiery J, Sleeman J. Complex networks
orchestrate epithelial mesenchymal transitions.
Nat Rev Mol Cell Biol. 2006;7(2):131-42.

18. Palena C, Hamilton D, Fernando R.

Influence of IL-8 on the epithelial
mesenchymal transition and the tumor
microenvironment.  Future Oncol. 2012;
8(6):713-22.

19. Yuji T, Hiromi Y, Susumu S,Koji T,
Yasuhiro I, Ajay G, Masato K. Increased
expression of Slug and Vimentin as novel
predictive biomarkers for lymph node
metastasis and poor prognosis in colorectal
cancer. Carcinogenesis. 2013;34(11):2548-57.

20. Massague J. TGFbeta in Cancer. Cell.
2008;134(2):215-30.

21. Hunter C, Jones S. IL-6 as a keystone
cytokine in health and disease. Nat Immunol.
2015;16(5): 448-57.

22. Sullivan N, Sasser A, Axel A, Vesuna F,
Raman V, Ramirez N, et al. Interleukin-6
induces an epithelial-mesenchymal transition
phenotype in human breast cancer cells.
Oncogene. 2009; 28(33):2940-7.

23. Suzuki K, Nakaji S, Yamada M, Totsuka M,
Sato K, Sugawara K. Systemic inflammatory
response to exhaustive exercise. Cytokine
kinetics. Exerc Immunol Rev. 2002;8(1):46-8.

24. Jiang S, Zhang HW, Lu MH, He XH, Li Y,
Gu H, et al. MicroRNA-155 functions as an
OncomiR in breast cancer by targeting the
suppressor of cytokine signaling 1 gene.Cancer
Res. 2010;70(8):3119-27.

25. Friedenreich C, Orenstein M. Physical
activity and cancer prevention: Etiologic


http://dx.doi.org/10.30699/acadpub.ijbd.12.01.19
https://dor.isc.ac/dor/20.1001.1.17359406.1398.12.1.5.8
https://irjbd.com/article-1-726-fa.html

[ Downloaded from irjbd.com on 2026-06-18 ]

[ DOR: 20.1001.1.17359406.1398.12.1.5.8 ]

[ DOI: 10.30699/acadpub.ijbd.12.01.19 ]

evidence and biological mechanisms. J Nutr.
2002;132(11):3456-64.

26. Liu X, Chu K .E-cadherin and gastric
cancer: Cause, consequence, and applications.
BioMed Res Int. 2014;12(1):9.

27. Zielinski MR, Muenchow M, Wallig MA,
Horn PL, Woods JA. Exercise delays
allogeneic  tumor growth and reduces
intratumoral inflammation and vascularization.
J Appl Physiol. 2004;96(6):2249-56.

28. Amani-shalamzari S, Agha-Alingjad H,
Alizadeh S, Shahbazi S, Khatib Z K, Kazemi
A, et al. The effect of exercise training on the
level of tissue IL-6 and vascular endothelial
growth factor in breast cancer bearing mice.
Iran J Basic Med Sci. 2014;17(4):231-6.

29. Murphy EA, Davis JM, Barrilleaux T,
McClellan J, Steiner J, Carmichael M, et al.
Benefits of exercise training on breast cancer
progression and inflammation in C3 (1)
SV40Tag mice. Cytokine. 2011;55(2):274-9.

Olp! b B (5low aolidkad | ] )ed 9 ;b 105 Lugeo

30. 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(15):75-8.

31. Woods JA, Vieira VJ, Keylock KT.
Exercise, inflammation, and innate immunity
Immunology and allergy. Phys Med Rehabil
Clin. 2009; 29(2):381-93.

32. Terada S, Tabata I, Higuchi M. Effect of
high intensity intermittent swimming training
of fatty acid oxidation enzyme activity in rat
skeletal muscle. Japanese J of Physiol.
2004;54(1): 47-52.

33. Medeiros A, Oliveira Em, Gianolla R,
Casarini D, Negrao C, Brum P. Swimming
training increase cardiac vagal activity and
induces cardiac hypertrophy in rats. Brazilian. J
of Med Biol Research. 2004;37(12):1909-17.

\Y()):V3-YA


http://dx.doi.org/10.30699/acadpub.ijbd.12.01.19
https://dor.isc.ac/dor/20.1001.1.17359406.1398.12.1.5.8
https://irjbd.com/article-1-726-fa.html
http://www.tcpdf.org

