[ Downloaded from ijem.sbmu.ac.ir on 2026-05-18 ]

Ol 2lie 9 3250393 338 galeo
Sk S (o yd = gl Olodd g S eole ol
(VY'Y Cuiigud )l = (1939538) Y5 = XY saio ) (60 )lowd (o2033W5 (0,93

25908 2 9 o I8 o alital o jo5 0593 K4

Ol s90 5 Jol= sla i ge 52

YU_JL‘;A Onle G ;iS4 ‘YGJLK% cida g ol AP IRVWPR

t{oony?

i a3 0SB ¢ o5 (535093058 89S (¥ fpuose a3 el&ualy Sl o gle suSdily ¢ i psle 5 (S cm S ey S ()
&zl aanl JT UM 61,8530 (15 1 Frrns (Souicas g (SailSe (SLEL (538 50 Gl anly ool ol3T al&tils (o255 pole
e-mail: halinejad@modares.ac.ir tl3 bl asan 380 (355 asle 5 S i 05,8 (Alal o sle 8u€Els (uie o 3

s S

oS A gadlas ol agh Bda jls Ol Ol 5 Sloys KaS 5 81K S 35,5 T taedie
o3lo (o dl hgn Fr e By, g 3lge 2 Ol 5o Jale Glabsn sg088 @ 5 ILB B bzl
= ol gl (ETR) ol il = 908 = 5,9 (ETE) 33,5 = 5908 = 55,3 05 Llez 03 ol S8 o
o253 B 035 Gosmg g ABF I (RTR) coml ful o 058 = ol il 5 (RTE) (2555 = 53055
CAd Iyl gaa 93 55 hd |l A A Sde 4 s bl 3l e eliiul o el Ad eslil MC4A-L2 J ke

L ol o 03 5908 sl 51w cdew; VO2Max v ;s VO 4 ‘.."..LA gaan js 45 39 VO2max ap s 00
baail us @Se;l.ul 153 sl g IL-8 Uy . ad | ol wtin £ Ode 4 g VO2mMax o s £O — 00 S
G| (P=r/v o0 ) iy gy agh ey S o s s (== 3 g IL-B Nle G (Gols sre IS
A aJ.g_J (ETR,RTR) Jigé L;\Ae})f K] (ETE,RTE) JS.\‘:JA fL?u‘ @'AGLA‘ Uiﬁs Ly ua‘_LAe}Jf d‘-‘.’ 6)‘.3;;'4&
(S aoes (P>1/00) A oy SRR slaey U2 P ¢ L # IL-8 ch..u g2 S ‘;{:..«.a
SRS 5 3ls B g s Ady 5 21555 53 ILB g e s se g e SRS g i s Dl b el e
o & L;‘:_Lba‘gjf BLIP IL-8 chals U:.A\S ode “ .Lfib' 2508 = U:.Als Jﬂa 3l J.a‘j@ IL-8 Wl e cb.w
Sl SKaS S lyls &l Khy SE e el glacy o3 S OIS s K3 S o g ged 0SSl )

NS Lodon- Y ij;‘l«:‘ 6°J3ﬁ§“f4:““3‘} 6\#;}%,« PL

A=CS ol il G se 55 aaa (el (el By Gl e 1gaals 18519
AY/VY/Y cadlie o5l - AY/VY/0 idandal @il 50 AY/0/10 e =il 5o

GO s Wleee Gn o 1 Gl Gl s el
aSE ofan slagslnael 5 was Slys Bl
5 Ganly Oy g 5o @ by ol Tl
Slel s Koo (suipanadi 5 0ml (s000,8 & Gl g nd
Gl Gl g5 5 Gl slaglb s 7V ass oo (LS
walg sae 5 olae Lo S ol (55wl eSS G
Tah o (555 sl (seuiS
me S s agle e 704 B4 a8 (a8 oS sl )

oty S gl 4 e b plnly wiase ) (S5

douds

29 M (souiiS 1SS Jale o Sage Gl Gl e

S wdbiee G5 Lo Gl g9 e Spald 1)l OB
gl sw S 51 a s S ogaa 5o (@8 sla,sas e
OBy Ol s 35 Glnl 58S 5o taas o JiS3 15 01
o2 5 o8 b 4y cnal OB Glae Ho Gls e (Sl
aalsa 1 olan Cpl 40 Jlaal L8 S (Sl 05 )

Cuas g WL‘&J:S‘LAA K) (5‘,‘.4]' GLAAJ‘J Q3| Y.C_\.d';‘.:

s


http://ijem.sbmu.ac.ir/article-1-1577-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-05-18 ]

Yv Ol O o 9 (sialial o yoi

I 4 )//b’tfl;/!/’,l:p/.:f)

S(VEGF) 3ase asabissl adiy Jole al s A 5 sl
G aSee Suoad ) seess busedn,y o9 Guoe eolss
STl G 5058 ity 5o i s 0s 53 Jaged e
o2 IS Glasl ol 5 Lasaiie 5o od05y lage e
9 aldos ol sudd ud G 4 @S, Wy,
i s 3 Seslie (ol ia £ 3 (VYAY) o),Kka
Golasre Sl W0 S ceaysn 1 Ol Gl e 45 Mo
VEGF  uulie oo oS 658 5 s 85 o
(P>1/40) wu S sualine Hg0 93 paa cuad g Gl gl
&AQJJ@SJ#JA@\chu‘,.:t;_)b@u_&\ijemudT
S5 o ool g, G LSBe w1 GosesS
Tl s T iy 5 e w8l 2158,
3 Oy slagle s Sids wu S (lsie oS bglas

OB ala Al o wdl e (seosh © Gl g5
sloles goay 5 gl o 8 suliil Jas o 515w
05,8 G il g Ly sy Jsbew (589, «<S MC4-L2
o) a3 O (S s suliiil ol 55 5kl
- o Slalie 33,55 5 Guy ole Y-F oS il Gl Jsbew 00
5555 ELUEA S5 5l (el Srm s e Gal 5 e
slasS 5le ags sl Sloas sladas 5l suliinl ail
o9 S SCEe ale 4 plbyus 5 Sy callad b Ladse
oS Sl L s 53 Gl 1) by oo g LA L) 5 0
g5 9 QIS 50 5 (S callad g8 5 cue ond S
sliassy S ool 4 e b sl e pald 1) s
» o o S Jslse slasKgsle (Sal
G a5 Gl wilen S pssn 1) Hse s ady Bl ok
plite S callad BT 4S sl o pydso Gl (s Jlio
@085 08 S e wlg o Jasd ook

Gaols sse st adiy S golasb o ol
Lagigy 9 4l g

FaS W os b a0 BY ol sule (i ¥

3 oSl GA Ol 4 (eolud Hstwly st
Lol b s 5o oo 4 Lgige alad ol (8o (ujae
Bl HhS,l s oo Omgs seuas 5 VA na o (Sw)
ol Hlad Hlal Hla o) 50 ot g5 4ol Gurw 5 Bud

ii- Vascular Endothelial Growth Factor

i Gl e wola 1 Jalse Gl o o8 cnlls a5,
Ol s ) oSy Hu Jadlly lols s, slace e
~ua oS 5 o esle olsieds GBlus Ol edsel el
ol ede 2lEl slagslen ) oSy sl Ghas oS
505 LGS afle S da e GBI 4o sd e
Llad & olg,y ol 5 Sa) cudS s, ssde
OB (2o meus (Ml Lapale sl w55l
P00 K a0l iienes Olgall il g e ol 3
Pl callad wla e slgidy ob) okl SHle
Ol aile axdas slagls jw o sliie plgsl Hla aliie
X! V..uuu_o GRS 1)y 5 any (Ol by @y,
cullad oo 4 s paa (ualS Lagha sl 5 ool
380 sla, ke oS0 Lol wad (318 a5 alie
(Voo ) oLKaa o ' Sely ol sadd Gaddie (ol
s 3lsSle JEs Feliia) cullas woasa G318
-5, sl s w5 50 S go5e 58 Jals sladis s 36
OualS Hse 58wy aalyl Jalse o o3as4 1) Wl I 1)
OIS 53 s 5de (28355 (A0 a3 e s oo S 4 san e
o ady Ol suladb Lo Sas el 5l b S IR
paa OualS (Yo 1) Gllan o (dose adl Gals i
olell sl 41, (a555 b ssess adi 3 sulaob 5 LsesS
wdy Gelal Hse58 O @185 Tl Cud el
o305 ady S) Wl gge O Guls L8 Bua 5 Wil 55058
6ok OB A OGS ST e5s 4 5 LGS S 0S50k
D508 a4 Sl G wols s Gaos (2108 e
A GSH plas s Ol €GOS G WS e SS
che b Gl3dl Gl 5 ouS s gl s
Ol Ol & e Hlaw P4 5o ape A GSS1)
99 SYL b GBS L anlie Ho e LB 5 <G8 5y
Vonls (Siaes (solas i) Gl a0 b o s
sladsle 5o 0T oS 5 A GSslanl Gle Gl
25055 olyan (slajlis Sbe 5 JLb sl sladsles (Sl yu
b ole A Sl il wlad oo algidiy 4S w8300 £
oo ) Fhdie A BSsltl ol Hse s laaels 5o
oo bumeins 5o 3aee Sl Jlael s (YL il
pales 5 L Sisdn (DS, oo A LSl ol
Vsl ey goblie g byl S50 Jsla

i -Zielinski


http://ijem.sbmu.ac.ir/article-1-1577-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-05-18 ]

TP Coigmosl o) (gosload oo 5lE (095 Gyl pugloslio 9 juyi19s3 32€ Galan YA

V Jsaa 59 e el s ORa g3y ook s (RTR)
23 VO2max ws ;s 00 oad b lags sl ol sads 4l )
VO & pida i o cules 5oy wd pad Jol Gla o
oo alasl B Gus (AelELL) Cp sl i, VO2ZmaX wes 5o
Gia F e 4 5 VO2Max s 50 FO B O o cad b 50
o8l sudd Wl Y Joaa Ho sl olaas ol sl
a9 099 Pl slad sl 33535 5 G Suo Ve Sgas

p oY GLSan Ol sy skl 0w GBI,y SHless
S 5 G 1) el slacy a3 lagh e 3 a5 S a2
855 Slesu S Sl cus iy sl 5 s aladl Hse sl
i aladl ) elBil G sal e 58 digm O Gu SSas
2Be0 85 S F Hu dulad K 4 laghse Hsliie Gaea
OBO0s = s - Gilos Jeld lasy S cpl wad aass
- calyial JETR) calsivd - 5505 - (335 (ETE)

CA;‘J:\.U.-‘ _‘)\}A\}:— CAA‘J:.U.I‘ K] m(RTE) ui)_}_)\,- _)\}4\53

Ol S 198 S 9y Plb s sLas g S (18359 (a8 el - Jgaa

JsS3 ole) Qs yu Loy 8 G2yl 099
(a8 53 53.) () (4883 3 o)
o A ANd 205855 59 ol bal gla 5o
Ot Pl s 51 Gy
5 Y Ve ETR , ETE Jsl siia 5
5 Yo \# ETR 4, ETE b5 s4EA 3
5 Yo \A ETR 4, ETE oy (s 4GiA 5
5 Y- Y ETR 4, ETE aolen s4ia 5o
O (Gl s Sl Gy
5 Yo VE RTE , ETE Jsl asin g
5 ¥ \# RTE 4 ETE b5 s4EA 3
5 ¥ \A RTE 4 ETE o s 488 4
5 ¥ \A RTE 4 ETE

020585 5 02eliS ) (S5 (Blhs (5508 3o b Lagise
sy (sthiny © laghse s gl b ad (hsa o
OsSIG sladdl oo laghse (sa 5 @8 S ohe S
Yoo ceyu bosad goslpen it wd goslaes
ouspeubis a0 ¥ glos 5o BES 0 a4y 5 BB Hu 50
pome g sdlase 5o b laa T ase s 5Bl
JEB) Gugpeadis dasyu Ve (e glas b 55008 4 Lagise
po o9 A S IT Gl eSS 5 5585l il
S o lad b CUSABIO =S8 cila oS 5l soliiod b
calan ad g58s3lsl 5 Lis, 4 CSB-E07274m
SlowdS s w Shlhe s S S VA S S S
A o555 4 g 5Se 5l BB e 535368 5 (SsedT B

s silislee 5o a S S YV/YO

i- Exercise-Tumor-Exercise
ii- Exercise-Tumor-Rest
iii- Rest-Tumor-Exercise
iv- Rest-Tumor-Rest

owinS & Gl sl K50 sladsle
ool S5 s e Soe 5 MCALZ 5550
o8 O o Jole Guabie Ko Glae 4 5 0l ol A
S aaly S aals V) Geosbly 5 0eelS clie S50 b
wal 4 gala 55 Sose (Ol Ssus aaly pas
G sabe Qb Glagise culy caw ol YL
sdsle 32555 51 O Seo YooN0 sgas so S
S oual BB ead 33535 walh 5o 5085 (Sl s

Jsb (B3 el 0Lk B 5 e Oy 5 ow
G oses pan gawlas @l sses (W) ase 5 (L)
soSelwl (Al ims (s S b SHa oy
5= paa Slawlas Jso 8 Sl ool &l b 5 0
938 Gupe ead gl o1 Glase [VER6 (WXL2 )]
@l Ol B ad Jsl 55 op el HAT 555 Shulas
] s 4 Ghge 5 53 gum cbilee (5l 55055 pas

YA (Gioos @ae oGS ol guss m 5 Hebie 4

b aladl @oS0sa e duda GaAT B G ol


http://ijem.sbmu.ac.ir/article-1-1577-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-05-18 ]

YA Ol O o 9 ol o pod ISCan 5 5/35 LobT dam 255
Ladisls S GBS Ll etk Sl b laatily als

Ak egad g sse s paas sl LAtk Sl ol
ol saaT Y Llagad 5o ol
2o S 50 Hse s Ak Ssdipe hade S shalen
ce aladl 1y eliid slagsss 5o S 5 a4
09 o5 ana Sl inan ol su g Somb il
023 Hse s I Gl € alas s S L0 wlyl sladiaa
d‘ﬁa‘iu:s..‘:m J:ml."u Y J\,A.s BEIRER Y )Iuﬁl:v ‘ASJJSU.A
oilisly dalas oleT el sladisls 5 A (S sl il Hlas

sdel Hge s pan wdy a5 A LSl gl Gk S

o5 S sl 55 Bgipenl - By Ssal S Gsal
O sl S pl 0 e B L g wd suliiil Lasals o) 65
) ol sals oLz 1y Lassls g3 s ouse JLess osed]
o Laes K o ol o S soliinl s 3el,l slag se)!
S g A OSSN saate Hu FelEial Gasas 8550 )
RETSTRPILER T P PR N VS R VPR IPENN
pan LA OSoloml G dhaly sl 6l 5 (S eudS
o S ol gy (Sieases glagsedl 5l e
alad 5 0l (uad P<-/40 mhows H bl gols e olas
Yo (s SPSS Llila s 31 soliiad b 5T slagsss

=i S alasl

/0 -
[¥0 1
jn ’/‘p 9
a_ AL
H oy
3 /
2
3 /v
A,
4y
LI
A
0
G008 - o583 O8O0y @l o Hsei- (Bios OBOs - s - caliiul cal il o se s - ial il
ol 95 Alids 5lao g S ju j 90 98 paa Ol paaRi—) la gad
oA 95 A parie Hlaxe )yl (uKilis palie -Y Jgua
RTR RTE ETR ETE
FAFINEYYAIY YYV/Feay/y” B-YEVY- IV vaa/reave't (il ool o S 5Say) IL-8
(P=-/-+-\)" (P=/-¥\) 5 (P=-/-- 1)
AV [5V YR AAEN /O gl ¥ e paa b G

(p:./.w)’fJ (P=+/- .\')*

(P=-/-¥0) 5 (P=-/-v0) " o) Gaa 5y aaadl adid <G

ETR 55,5 b 5l ae o5l TeRTR 65,8 b o tae olis *


http://ijem.sbmu.ac.ir/article-1-1577-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-05-18 ]

TP Coigmosl o) (gosload oo 5lE (095 Gyl pugloslio 9 juyi19s3 32€ Galan Y-

oo UM sles S GEIR 15 akie sy slagsss
o S (2lasy S o0 55058 ana (RalS 5 ks Bl
Salsee alasl 1 Aeliiu) glags,a s sl )
sh GhalS (Yeo¥F) ohles 5 Sewul) ad suslie
sl J&s il 4 el glagn a3 shal bl sse s
5lsiose ol Cud Heas humedi; Lo Sal sla
Gaa Yo 5l Gw 1 oses paa GualS (Y41)) o))Kes
che gl wu S G180 Sl slagise o (o
paa OualS 5 Wasaie | MCP-1 5 £ (S sl 5l o e
Vol s ey (2Ll Jelse il 4 1) sses
3 o5 paa ORalS 55 (WWAY) olSea 5 ol5 lel]
L1 (el ol gl olas o) HSpT0 phace (palS
50 edla Ghassy 5o S GBS el slags s
ieliieal Gy shoal e ool 31 Gy 0 sl ol
Bl 09 5 osess paa LA Ca g b gle i b aliie
slas s S o Hee 8 aaa (e (RS Ak 5e 58 Ay o
- ose - walial 5 (ETE) (5555 - ssess - Olos
658, oS pha (2aK Glhe L (RTE) (35,5
Olsiie «0alnls o seuan Lasy S 0ol 5o A S 51T
1555 5 Ll slagsS s wal & JoasS ol 5V GBH5s i
Sou omag3y 5o aole (I Hse i ad ) soladl Lo
G (YY) O 5 slgs mala (hagsy b swes
S Ao e el s Gia F S s
sise 5o IL-10 5 TNF-ol dL-6 o 5l WS s
IL-6 als oLas (55 gl ladisly wials sy Sla o508
slass S b bl 5o (3355 - ssess 895 Ho TNF-a
© IL-10 50l e woS oy (ualS (5058 SIS
855 58 TNF-0 & s (5550 500 (S ghas S (s
Wleals lis lagia gl ¢ sane o Tas YL Gi5os
0505 0908 6108, LGS S o (b5 slags e
S, aa Ve Sl mhass S5k 4 03K o Jraad |
OB8 55 59 5 I8 (YY) OllSan 5 ¥ 55l go (hag3s oo
S LIS 158, A Gl e (RalS 50 Hals
caml b lacelSsi 3 hia oS s
ol sla o el slad shes w55 oS itius SGSE g8
oy 0 LGS s 53055 lamadny oS e il |
"o s eniS dblal gloginl 5 o sladsle

i -Murphy
ii -Donatto

A S sliul pulie ool wias e Glas Lasuls
S olaes S psane 5o 5 adlio ETE 658 ¢ by
8508 59 4 cwd Wals e alad) 1 el slagy s
O 55 sladiBly il s 30mb A Gt sualie S
O o085 paa 5 pos A OIS s1tl Gloee als LS Sals
P=+/++V) wols olone ol (hasss (slasy S
poe A oSl s was e QLS (S5 il (505]
o (Sl 51 Guy S a5 S 50 b ETE 5,5
S[ETR(P=+/-¥\) s RTR(P=+/+ - )] wS oo conlyical
Eolagite &slis (P=+/+++\) RTR 552 L RTE 552
€ 2lasy K e paa ad) Sl ayse 5o )l
93 b RTE 5 ETE) w0 Spe (53 5055 @) 51 G
(P<+/-0) RTR 5 ETR ixs wiu S s caalsical 4 a5 S
solsne b, Giaas ad saalie (g ls fae oyl
Gaa o Hse 8 paa o3I b ases A STl ma G
0508 paa ady Swed 5 (P /ooy 1= /R0Y) Al
s saalie (P=+/c Y 1=2/0-1Y)

S

Oeoad s Ko il gdalllas yala Ra3s Bua
ose s paa o3l g pse A GSST pla 5y olEi
Gl Olag s dola (oo Qb I35 cole slagt go 5o
03 ose s aaa ol olas Ladisls s 3ot aainS &
L relii) slagusal 5083 GBI 5 Guy € alasy <
Saa odls (Rl s e S g0 4 e wiols e alasl
S8 59 ol 0o5s5 3l o A S s) phae in
s S 4 o wals aladl pays slage s S ola
e 5 ol Sl e Sl wils il € Spes S
Sisosk @ 0 Somk ¢SO0 claes S L9 HS i O
Ol 9 ETE 058 5 bgs o A (S 5150l 5o (n 50mb
L ol by ok o 0sa RTR 65,8 5u A S 1500 Slute (5 53
poes A Sl placs Slh0ss o SN Slsaas 4 s
OSslot) s (EAK 0 S LLiwl Gl 5500 s oS paa
Glags a3 b s adiy seisladl slaslS g5l 51 (S A
L NPT

Lol 5 sdie slge SOIS @ 08 Gud Sy
Sl 5 a5, Gy ol 5o sl (S Kby
Aabiee sesd GRS 5 alwe ad gl SWO

plol Jbs 4 Hses paa GualS Aliae gla s


http://ijem.sbmu.ac.ir/article-1-1577-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-05-18 ]

) Ol O ju 5 aldial o pod

I 4 )//b’tfl;/!/’,l:p/.:f)

Ol abssiad e sunS @ Jladl LA Sl
o Jlad s PBK) Y SLS 653 Jstdsi) had s
ek tlest ARt (ial38) s gl oo AR a5 5
© Ganly Sl yes Jolos bsba 5 (A Ha A S s1)
OIS Jlad s AKE 50555 ol i sy G5l
Sodiee (Aol B 5 555 slad SIse 5 Lag5 5 ol
~o Pl sladsle (35S 5wl g Gl o Slee
Soad A oSl slasSole B Sos (S aab
SV (VEGF) (3g,e JLbguil a5 5386wl 53 (5l 5 aniene
Sl » ssde VEGF Miab o Jubiswl slad sl
o wdlbioe s Ood (208, so el Gl
09 €S upd o Bel-2 (55 5% sl ws J Sl go ol i) aalis
Ol Oaiapa 5 wols oLb i Sl slad sl (slas
a3 o Gl LB sasl Jsla 5 3idie A (S ol 30

chw 5958 YU 5L RTR 658 oA Sl il el
lagn s ol (Sines 5 Slsdas Hse5 aaa b o]
adle Hses oo el ELAGS s o SelEil
oo s ol s S28IS 5 was sa 28IS 1 7 (Sl
U5 08505 wsdiee A S phe (1aS oo
590l e ss banoed,y suly Akt casaly sase oS e
S oo ool 55 A LSl asaly S el ool )
el 550 slace S 95 sl ol e (ol
A oGS 5058 5o 15 S,

wlad o olgadng sala hagl lassls ggano Ho
0% ERse OB buugie cad b el Saliial gy
dola slaghise 5o (oo A GSsltl S sl elacs il
paan RS L S s Gl (alS S T 51 5 0ol s se
o0 aullad e Ledl (lBpe ol Buslyan 5505
Ol Lo Ploys S 38 GlSan (38 5 ssdle

JJ‘JUJJﬁa‘&bm‘&i@Mbut\uﬂ

i-Benoy
ii-Phosphatidylinositol 3-Kinase

References

Kruk J, Aboul-Enein HY. Psychological stress and the
risk of breast cancer: a case—control study. Cancer
Detect Prev 2004; 28: 399-408.

Ebrahimi M, Vahdaninia M, Montazeri A. Risk factors
for breast cancer in Iran: a case-control study. Breast
Cancer Res 2002; 4: R10.

23 Gosme ot gl sl 5 LSS T gk
sl o ank gladsle Jous sl) 355 snlS
05088 laanaln s G50 (Ll baae a0 ls iy (Sl e
il A OIS 8505 4 LGS S w5 ol S pae
A 5SSt phaes wu S GBS (Y00 F) ohlSean 5 s sh
BBy Gty Ol Gl Wie Hlan £A 59 (o
Lol phe 5 ws S0 Al 05 L wlis 5o e
oo ghe Oas b mal (Seses Al g4
Siasas St gladsle € Slwlie LA Sl
3 oo g oo YL 3 K oAl o Tl
29 (A oSl gealgla 31 gsac) RANTES sl
o8 sala (Eag5 Lo el GBLIS Gl 0 M ull
oo pan 5 (oo A S ot mhai G 58 (Sieusas
22 S aas e Glds Siiaa Cpl (=0 /F0Y) ad saaline
30 o908 paa oSl by GBI A ST e 45
2308 (2585 59 A Sl oS ol lasb e 5855
25 edesion DD 4 (s (Siead (i S )l I8
Ol b il o o ady Gulal S50 88 Guse LIHS,
slaal SEA GuSslmul Gals 5158 Baa s Gle ol e
Vool 0l e solan ol Sle
59 Goob O ST A oSl € la,K 5t B (S
05088 Ga0d wda ol S5 Kooal s B Hse s ki,
5 e w3 e sses Osd 2S5 Tasbe
A S sltul (5350 em Sl ol sou S s e GBS
G osad da geninS o o A OSslml Jladl sl )
- oo o4ali CXCR2 5 CXCR1 4 JJshes place G 055 59
cullad Jdiwe CXCRI s L0 s Raibie sk
bty CXCRZ 5 wilbipe A 0S5l uSBsaS
83,58 Gl 5 sl Ol 3as Buoe JLBss) slad sl

Y

Tasbie A OSelml 3l il ol & Ui

Harirchi I, Ebrahimi M, Zamani N, Jarvandi S, Mon-
tazeri A. Breast cancer in Iran: a review of 903 case
records. Public Health 2000; 114: 143-5.

Siegel R, Naishadham D, Jemal A. Cancer statistics,
2013. CA Cancer J Clin 2013; 63: 11-30.

Lee IM. Physical activity and cancer prevention-data
from epidemiologic studies. Med Sci Sports Exerc 2003;
35:1823-7.


http://ijem.sbmu.ac.ir/article-1-1577-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-05-18 ]

”«‘”"C«.‘i&t}))/{, ‘;aJL\..:? 1/,.éJJJL~ (5090

DIyl paunyoslio 9 juyi19)3 1€ 1galan Yy

10.

11.

12.

13.

14.

15.

16.

Friedenreich CM, Neilson HK, Lynch BM. State of the
epidemiological evidence on physical activity and can-
cer prevention. Eur J cancer 2010; 46: 2593-604.

Na HK, Oliynyk S. Effects of physical activity on cancer
prevention. Ann N Y Acad Sci 2011; 1229: 176-83.
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: 2249-56.

Murphy EA, Davis JM, Barrilleaux T, McClellan J,
Steiner J, Carmichael M, et al. Benefits of exercise trai-
ning on breast cancer progression and inflammation in
C3 (1) SV40Tag mice. Cytokine 2011; 55: 274-9.
Sparmann A, Bar-Sagi D. Ras-induced interleukin-8 ex-
pression plays a critical role in tumor growth and ang-
iogenesis. Cancer cell 2004; 6: 447-58.

Benoy IH, Salgado R, Van Dam P, Geboers K, Van
Marck E, Scharpé S, et al. Increased serum interleukin-8
in patients with early and metastatic breast cancer corr-
elates with early dissemination and survival. Clin
Cancer Res 2004; 10: 7157-62.

Nicolini A, Carpi A, Rossi G. Cytokines in breast can-
cer. Cytokine Growth Factor Rev 2006; 17: 325-37.
Waugh DJ, Wilson C. The interleukin-8 pathway in
cancer. Clin Cancer Res 2008; 14: 6735-41.

Nourshahi M, Babaei A, Bigdeli MR, Ghasemi Beyrami
M. The Effect of Six Weeks of Resistance Training on
Tumor Tissue VEGF and Endostatin in Mice with Br-
east Cancer. Journal of sport Biosciences 2013; 5: 27-
46. [Farsi]

Lanari C, Liithy I, Lamb CA, Fabris V, Pagano E, He-
lguero LA, et al. Five novel hormone-responsive cell
lines derived from murine mammary ductal carcinomas:
in vivo and in vitro effects of estrogens and progestins.
Cancer Res 2001; 61: 293-302.

Hoffman-Goetz L. Physical Activity and Cancer Preve-
ntion: Animal-Tumor Models. Med Sci Sports Exerc
2003; 35: 1828-33.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Jones LW, Viglianti BL, Tashjian JA, Kothadia SM,
Keir ST, Freedland SJ, et al. Effect of aerobic exercise
on tumor physiology in an animal model of human
breast cancer. J Appl Physiol 2010; 108: 343-8.

Jones LW, Eves ND, Courneya KS, Chiu BK, Baracos
VE, Hanson J, et al. Effects of exercise training on antit-
umor efficacy of doxorubicin in MDA-MB-231 breast
cancer xenografts. Clin Cancer Res 2005; 11: 6695-8.
Hoffman-Goetz L, May KM, Arumugam Y. Exercise
training and mouse mammary tumour metastasis. An-
ticancer Res 1994; 14: 2627-31.

Agha-Alinejad H, Tofighi A, Zuhair M, Mahdavi M,
Shahrokhi S. the effect of continuous aerobic exercise
on the rate of hsp70 in mice with breast cancer tumor.
Olympic 2008; 16: 75-86. [Farsi]

Donatto FF, Neves RX, Rosa FO, Camargo RG, Ribeiro
H, Matos-Neto EM, et al. Resistance exercise modulates
lipid plasma profile and cytokine content in the adipose
tissue of tumour-bearing rats. Cytokine 2013; 61: 426-
32.

Allen SJ, Crown SE, Handel TM. Chemokine: receptor
structure, interactions, and antagonism. Annu Rev Im-
munol 2007; 25: 787-820.

Sparmann A, Bar-Sagi D. Ras-induced interleukin-8
expression plays a critical role in tumor growth and
angiogenesis. Cancer Cell 2004; 6: 447-58.

Niwa Y, Akamatsu H, Niwa H, Sumi H, Ozaki Y, Abe
A. Correlation of tissue and plasma RANTES levels
with disease course in patients with breast or cervical
cancer. Clin Cancer Res 2001; 7: 285-9.

Candido J, Hagemann T. Cancer-related inflammation. J
Clin Immunol 2013; 33 Suppl 1: S79-84.

Addison CL, Daniel TO, Burdick MD, Liu H, Ehlert JE,
Xue YY, et al. The CXC Chemokine Receptor 2, CX-
CR2, Is the Putative Receptor for ELR+ CXC chem.-
okine-induced angiogenic activity. J Immunol 2000;
165: 5269-77.


http://ijem.sbmu.ac.ir/article-1-1577-en.html

Vol 16 No.1 May 2014 Iranian Journal of Endocrinology and Metabolism | 7?2

[ Downloaded from ijem.sbmu.ac.ir on 2026-05-18 ]

Original Article

Effect of a Period of Endurance Training on Serum I1-8
Concentration and Tumor Volume in Breast Cancer Bearing
Mice
Agha-Alinejad H', Haftchenari SH?, MatinHomaei H?

Department of Physical Education and Sports Sciences, Faculty of Humanities, Tarbiat Modares University,
Tehran, 2Department of Exercise Physiology, Faculty of Physical Education and Sports Science, Islamic Azad

University, Central Tehran Branch, Tehran, Iran

e-mail: halinejad@modares.ac.ir

Received: 06/08/2013 Accepted: 26/02/2014

Abstract

Introduction: Exercise training, an adjuvant therapy has a prophylactic effect on improvement of
breast cancer. The purpose of this study was investigating the effect of endurance training on
serum IL-8 concentration and tumor volume in breast cancer bearing mice. Materials and Methods:
Forty female BALB/c mice (4 to 5 week years old, average 17 g weight) were randomly assigned
into four groups: 1) exercise-tumor-exercise (ETE), 2) exercise-tumor-rest (ETR), 3) rest-tumor-
exercise (RTE) and 4) rest-tumor-rest (RTR). For tumorigenesis, MC4-L2 cell lines were used.
Endurance training was performed for 8 weeks before inducing tumor in which training was
initiated with 50% VO2max and reached 75% VOzmax in the 8th week. Endurance training was
performed with the intensity of 50 to 65% VO;max for 6 weeks after tumor induction. After training,
serum IL-8 concentration was measured by ELISA. Data were analyzed by one-way ANOVA and
Pearson correlation. Results: There were significant differences in serum IL-8 concentration and
tumor volume among the groups (P=0.0001). Significant differences were between training groups
after tumor induction with other groups. In addition, significant correlations were observed
between serum IL-8 concentration and tumor volume among the groups (P>0.05). Conclusions:
Endurance training with moderate intensity reduces tumor volume. IL-8 is involved in angiogenesis
and tumor growth and the decreased level of IL-8 is one reason for the reduced tumor volume. Due
to reduction of the level of this cytokine in groups doing exercise after malignancy, endurance
training in addition to a prophylactic role is presumed to have adjuvant therapeutic effects on
estrogen-receptor dependent tumors.
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