[ Downloaded from jssu.ssu.ac.ir on 2026-06-19 ]

[ DOI: 10.18502/ssu.v29i4.6497 |

MM RVARYA P ATO PR T Fy O3 (Bgho Sl (S pale oIS Lhdgy (oode alo

VFooloV oV oy &0 VFeo i yloz olosdh ot § o 059

S2b JoSo g (ol (3 03 oS 5 g0 (313910
oo 3lgo 3330 I Gl (WD gw Sy S8 g 93 (095 595
o b 0dk sl ige o Sled!

Y T .
S50y 2abold TGl o2 5

Gk 3l hgeg &by 2 GeesS 555 )b JeSe olyen 4 (5len (n oS SlRlen (oS 5 Sl (o) gl 5l Bas (ol
D91 by by 4 Mo 03le slo Jige o s 3L ;o TNF-af NF-kB 20ply j9oce

Ol Ol Sg 51y 03be (o b 9o o T o addllan (ol )0 09) (225 £95 5] polo anlllae Jue oy 3 95
5 (€555 5 (EC) cra0555~ (ol (31505 (E) (y2ad 09,5 ¥y ool poboty ol sl 4 4T1 g5 5
595 7)) Oe0sS 595 1ol aiS N0 1y yed Ay (a0 jg, B) alad gy e 4 EC g E (sleog,S .aiah pouss (C) J o8
ORT- (Bg; & TNF-o g NF-kB slagyy gle ol 2855 ool CC 5 EC (sloog S (55, p aslllas Jsbo )0 (atin )0
9: P<e/+0 (g lolins mlans .ol ploxil SPSS version 16 138ls 53

A Comd (5 bolize zalS TNF-a ¢ NF-kB sla s b 9 ol b s o) 500 EC g CCLE 05,5 aw 0,0 igmli
(P</+0) 595 JJolias E 04,5 4y e EC 09,5 10 5 90 ;0 lu 2alS e cpizpe (P=2/0 V) clils C og )5

2 65 B gl Sy ol b rosS s (6ol JoSo b elyad Sl (50 paT anyign S 4 (6 S demai
Sl ol @ alslae o 4 Cond Gl Gl sl Sl 0l 0,5 wiS g NF-kB  TNF-0 als

NF-KB TNF-0 ¢ y095 55 ¢ sinliinl o pod o )liny b s 1 goudS” (g jlg

51 Ol (gl ady ey 32 095 595 5k oo g (ol oy S F Fge (2I8le 1Akl (sie, e ye s 1E L

2Ol Oy dpa jd o&asls o o j g pole 0SS (o9 STs)92 jud 09,5-V o)
VAAPAFAVE: i G9aio M.delfan@alzahra.ac.ir : ;Sug Sl Cay o+ PV =ADFAVFFA 10l (U giummo d2iams 95)%


http://jssu.ssu.ac.ir/search.php?slc_lang=fa&sid=1&auth=%D8%AF%D9%84%D9%81%D8%A7%D9%86
http://jssu.ssu.ac.ir/search.php?slc_lang=fa&sid=1&auth=%D8%AF%D9%84%D9%81%D8%A7%D9%86
http://jssu.ssu.ac.ir/search.php?slc_lang=fa&sid=1&auth=%D8%AF%D9%84%D9%81%D8%A7%D9%86
http://dx.doi.org/10.18502/ssu.v29i4.6497
https://jssu.ssu.ac.ir/article-1-5343-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-19 ]

[ DOI: 10.18502/s5u.v29i4.6497 ]

@ Cod JeS (B)lse Jodo 4 (LS Slse (Gl l jo oS
N8 UrS g owyp 0590 3l Glaans o olands slag)lo
39S 585 09l olend gl il U cal a8 S
Jole S lgeas oS ML"SA Gml.f Slgo cpl alex
Sl S ggw 4 (V) aS o Jes Jge Sl was
(b Jsko 65 ISS Sl Jolds (esS )55 (Slb s
O b abaly 50 aBbige Hee wby Sl g Pinsl ks
aS el ool ools HlaS ppe pl (SN SeaS o B
5 S Olie P @ e bangie al b Sy o Jled
2 wpp b Qe (OF) 09800 by 51 (L0 e
Ol @ Mie (65 0 Shee p plate (Salitul Ol pod
Sleys a Sloyed g5 cnl 45 Waew) s Gl @ by
olil Sl yes a5 ggbay WS S Gl ol
ol Wedoe Ol Glope slaobe fals el
G S 5o Sl o5 aihe )15 ol S il e (S o Jlad
oSy Sidlas o Sdee il Gl by g
Ol js S5 4 az g b 0gdise bl (goaxie (5l sue
Ob e ISt cn e 5l (o Olnl )0 Gl
Sl (nl @Dl s Lo jslS Koo DS 5 5 00l Cgume
Solew Crl Oloyd 5 JAS (omyp paedd el Simly
5 Sl Sldlas plxl pae (VF) w0 Jlaiar 5905
2 el (el g GeasS 155 (oS S b e p 4 sl
s NF-kB 5 TNF-a asle Sl s 9090l slo eS8
drwgi g aby Mg, p Alble 0 ol ganly I puizes
SRR Celime a5 08 oo slediay (Liles Il b
Ol 31y 039> (nl 33 ey @ B2l T ) 52l
2092 Jlgm cnl & ol Jloo 4 (regh (ol pladzee (ol
2 ¥l Sl 555 b S 4o (elitl (e LT a8
S Gy Gl <3l 3 TNF-0 g NF-KB slagsy ol
ol gy 5l s gyl 5198l olew 4 alBlae s o
b JoSo olen 4 (silon (nyed e mn Sl o)
3oy 8L s TNF-o g NEKB o5 olo » 0mesS )68

O ulm) qu).w 4 )Luvo oole GLQL)»}A

VFeo 7 )l 0 losds ok 9 S 090

b by 55 (Ll Jolge <09 595 (55l JoSo «(53l9R (1 yod

sl lon 5l e g S @ld Jele (raegs ol

g Bl wnng laysiS 5 Gl el 0 (SBoe- Sl
39)s0 oty 4Bl drwgi oS (5lo)gdS ;0 Jole g
& 53 Ol 5l (G20 e 5 S e g £9ud o8 iz 2 (V)
o9 Sy ol dle plizmen iy lbp Ll Col s
Oy 3 lpl 5o V) el () G jo Ol 51 (56
Obs Sy e ool 5 (b5 lagll s 8)lge 5ITYY liny
Golont ol 45 975 4y (T) dmo o oSt |, allus FO b ¥
ety (b 50 (Gl 0aiS IS Jele (n it Olgiees
Ol 4 diw 0,8 10 ol obwl asjle gl () 09,000
Sy il 5 jse9 JSa5 4l o ol ol
$y9098 SLodobe dg)0 S n 86 L g (O) Wik
drgi 55 GolS G leyd 4 sl g Slislie 55T
wily Sl (ol (Shg (F) wS (o0 Ll Ol )3 59005
S dalsnle oy dacousSd 35a ol Gl @
ahy oy biewsS) il Fingl 5 il ksl
(TNF-0) (555055 55,50 W ole wiile cplSsmle opain
IL- 5 IL-8 dL-2 clayS's) il LelS o T AFNY 9,5 ]
ol o s Gl Bisia, 5 50 sege LA A 0ul 10
oS e ool iy oenSsnle o inge 5 TNF- ol
ol 5 Sl sk i Gemal Gols 48 elad v |y
Someal g 18 Joho Sl 5 9 ,Sas ples iy )3 (V) Jsho
€955 53 Fye Jolse 51 (So NFKB %08 g9 51(A) 351
ol &5 laigSay awsl NF-KB lbyw Céing 5 y9098
5 LolseS 5 008 bl 1) Gimml wo slag
oyl 1) S e Jd bl Gy slagB gl
Ban 390 5 G e Sy lgiear ;550 (23l e
odle () +) sl 0y wiSlid e oy 5 (6K 4
sar ik Jalse 5l (ol 0at eols s cnl
(b O cwl JWne (Suj oged li ol
sl Jaipo Gl oy 0 Ml o lE L 13¢5,

O3 (Bgio dgels (Sloyo = (Sl ©lous g (S pele oSS aloxo


http://dx.doi.org/10.18502/ssu.v29i4.6497
https://jssu.ssu.ac.ir/article-1-5343-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-19 ]

[ DOI: 10.18502/s5u.v29i4.6497 ]

«(\#) (vWo,max) velocity at maximal oxygen uptake
39 @R oot |y (Seliiul o ped JSSgp atie gy Sue 4
Looduge aado Voo Jols JSTg, cpl caisls plol aan o
Praze Jwod S (59, » VVO2ZMAX as,s Fo-FO Sl
o, YO-Fo oad) 50,5 o5 dads miy Naggs Bais>
OO OO akBS gy 9 JSSon 98 5l S (VV02Max
a0 SS9 oLl 5l e (VWO2MaX as o Y- al)
09,5 laghse ;0 (22559 SSon 2L playen b axd S
ke b (0l L CLi) (peesS 55 51518 EC 4 CC
Jolowe 53 a0 o (9 5 eSS o il oS oo Ve
carboxymethyl ¥olo Lie oS5, ] P> 50
4 oy 5 pled (55l g (1Y) ol bl cellulose
il T 5155 E 5 C sloog,5 5o e ol 5o e3lgl u il
slagise e Lt GGloglesy Sz pizes W5
0 Sae @y mized g Jees s Glhe (oyre yd S 098
851 hgels Jees 59y 4B

ol p2 amslxo g (b jus 0355 Slasl (g 5501

odsS leolainl bl g0 slaan b 0098 o>
5553 [L] Jsbo amy 99 50 (Sl joi8 el Jlpmo
wgly azy0 U b K0 ) W] o0 5 (Gl 0055 oy
[V=12(L2 XW)] Jse 2 b 5 sl (Job & s
V) ab el j509 x>

Olb w0095 1yl

ol laghge (opd dd> 3l 5l am cels VF
oS5 0 [10 malkg] cnpMly (Blae (9,5 GoyF abewsa:
0355 gyl Gl ol (hea o [90 MO/KQ] (eliS” L
o 38 0308 3 39505 OB s abolddly (b (b e
A i e 2BalT Ll 5 a4 sl beaisel ase

gReal-Time PCR

NFkB 5 ol Sl (o0 yslaie 5ol asllias 5
Rotrogene oo L gReal time-PCR g, 5l TNF-a 4
aSST 5l e b el LT eiS el 6000, Corbet

VFeo 7 )l 0,losds ok 9 Comn 090

b by 55 (Ll Jolge <09 595 (55l JoSo «(53l9R (1 yod

G o Vool ol 5 225 g5 5 2l g
BVE o9 aels g aian $-0 o aiels jo g b ol ools
Sllgaz ol s gl ghins] (B9 dunmge 5l 0517
a0 YY-YO ko) Gal.i.i..ll.cﬂ o labiw] lalps o
Sl —@bdy) S g 00,5 0 BT Cogh, ol 5 il
g 1ae a ailol] S w o bge ded .aiod (5 loqSs (VY2 Y
pos 5 s3e98 ishe pas gegi sl WAl s O
a hegn 090 S 5o Lk g9 Sl e S S el
4 oad 53 0)lge 51 Sy e i pae g 39)9 slre Olgie
b i, S ks Gl Sl el laie

(ol yw 0095 Colpos]) (3l s 0095 Wiguy

Ohoe sz 5 ATL 5 5l Dl by Hgegs <L L
2 5 Silelaz Heesi 8l e D Sbml oo b ool
b gl Slahise g el o yio e B 0 ¥ olel
Oty sloodgs g ol Sstm iy 9 oS G5
Sibeor] )y Soky 4l 50 9 Sls p) Sige w4 by
ase oK L (2l Joe il 51 e (V0) W
e boosd Cilial Gy 0395 5 0B A 5 98

GBI g0 ey S

S5 2 50 Sl b 009 el Gl e 59, 4w
ouds ol cewly (ol 50 g 009 el B 00y s b aS
Oygods B hge s )]0 59095 3390 Sl 51 las Wik
Y dE) s 09,8 ) el Sb Ve 09,8 F a4 Bolas
095 )95 09,5 ¥ UEC) (S 95— Saliiinl (nyed 05,5
Silolid] s A0 s (C) J S 05,5 F 5 «(CC)
Whe Sy Do (D)9 JSS9n LEC 5 B 095 slahse
L b ige Jsl 55, 5o 5 aloye Gal 50wl plail (4l )
@ gord (ABds )0y £) CleSh 5 b Sl Se e
b ks 0500 (ohys SSUsn b plid] Caz g 28 (e
3om i plnil e (alil (505 5l f2eST slacie

SolEnl e Dad s Gl Iy e 5 b))

O3 (Bgio dgels (Sloyo = (Sl ©lous g (S pele oSS aloxo


http://dx.doi.org/10.18502/ssu.v29i4.6497
https://jssu.ssu.ac.ir/article-1-5343-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-19 ]

[ DOI: 10.18502/s5u.v29i4.6497 ]

DB g LS o o -

O 0ed Hlolise 4 axg Lo 8 colaiul ooy yoe
JoSo 5 ayed Sl ome )| Sz (P>100) (905
asey) b oolizal One Way ANOVA s, 5l iesS 58
Ot Sz e (100 gyl gl 50) LSD ok
10505 oy (gl 28,5 13 oolanwl 090 (5 lolins oKl
&,lel Juds 4525 (sl ¢ Microsoft Excel 2007 1340s 5 5|
40,8 oolat.! SPSS version 16 ,l58le 55

S wlasde

by b L Jyol b il aslllas 351 Jyol a5
A 28,0 by Glis (S pole oty wgan (pRiLs]
55 pole olKimgsy 5| (IR.SSRI.REC.1398.620) 5|

20,8 ol o, Kiegh bawg Lagh 0,90 Jeb o

Ol ol w0095 W)

Ty ) slaaisl O g0 sdalie V Hloges ;0 a5 jghilen
Slpss g Gl 0095 by (oSl &5 8000 (LS pSl>
Sloog,S den ,o gl alhe 4 Cod ey atas o ]
brodle (P<+[+0) 39y yiaS S 05,5 & Comd kgl
d)labu QBLZ).? By T ERUW Ql)’.:.c 30 (S 05; 99y ‘C)'.‘-‘
°5)§)‘)"“"‘“"EC °5)§)‘5 lesu"“sd)j-‘odawodibw
(P=+/-¥1) 50, E

6000
'i 5000 _
] 4000
¥ 3000
3 3
3 = 2000

Py in
o

s

i
-4 -

oS cle) Jsply sl eslaiwl b jgegs il RNA 2l 5cl
2 Sl DNA 455 8 Bl cgs w285 pll (L]
jbe,® o>Le) DNase treatment ob 4 >l b dadiges
Transcriptor first <o L cDNA jiw .o s (L]
&b 3 (LW Roche) strand cDNA synthesis kit
Foolb o S gl miSly 88 Ohge oS el g
CeSebls S8 a4 oS eaiile Joallygis ol IS
0 oo jo o STy cpl a5 Ojg0 pay ol plol (oUgs)
axo Foo gy 0 g adl V0 Sue 4 ol S le ax g
aS cwl [S3ap3Y a8 S sl asli £ Goe 4 ol 5 sl
VO g ol )5 sl ax 50 A0 o3 pay adgl (el g5bs (loj ¢ Loo
Gbals 50l o, (Melting Curve) od sles sovie
g 8,5 18 oolaiul 9,90 Al S lgie 4y GAPDH
dged 4 bgy e GAPDH  iiSly Jeame « 2.5 S Cu
Syzg pas b g 992y i 516 wo)S Jaie wo o ¥ 5 (59
O) ey s &858 by ey 09d owyn Joame
oS g @MY AACE e Gl a0 Y Jge b 5l s b
0,8 eolaul 5 lo polie (g5le
ol Juloxi g & 525
solitul jlae Bl Sile 5l hogs Hlol i o

Josi s Sl (K-8) il B3 F505S 3031 51

T

T

N
H +F

Oeeg¥yes JT s 0T el

O oy, S 10 b jige Jsl dan 4y pony aas by 0098wy Sl ) loges

cmasS )35 JFHS 09,8 & s (s lolime s H# (S 098y s (5 loline il [
(P<10) 5loline ghans ctoliil oy pad 09,5 45 Cnnd (5 lolins ailis ¥

VFeo 7 )l 0 losds ok 9 S 090

O3 (Bgio dgels (Sloyo = (Sl ©lous g (S pele oSS aloxo



http://dx.doi.org/10.18502/ssu.v29i4.6497
https://jssu.ssu.ac.ir/article-1-5343-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-19 ]

[ DOI: 10.18502/s5u.v29i4.6497 ]

osdlie ¥ Lloges o a5 jebijlen 0 (gew
Sezg adbSe Guibyly Jelo el mls sl o
gt g S o TNF-a 5 Lo jo Lo sxe S
Ol Hlolixe rals a8 (goo6 4y (P =4+ 1) ol las |,
CCy(P=+/++\)E «(p=+/-+-1V)EC 09,5 ,0 TNF-a 5
Al odslie JyiS 09,8 Lo oawslie o (P=e/e-))
i B 09y a cud oS (pl EC 09,5 ;0 izpee
(Y log03) (P =+/-FY) 0o

1.1

NF-kB/GAPDH

1.0
0.9
0.8
0.7
0.6
0.5
0.4 *
0.3
0.2
0.1
0.0
Jaxas wkalited

b by 55 (Ll Jolge <09 595 (55l JoSo «(53l9R (1 yod

TNF-0 s NF-KB sl 5 o\ls
SO sire BB 3929 8, bl o Qyoﬂ m=b
P o=fee)) ol QL.,..; |) L{ooj)f O NF-Kp 05 uL*-’ 59
EC (loog s o NFKB 5 (e Jblse folS (izen
05; A S CcC (Pz’/”\) 9 (P:’/’ ’\) E 9 (P:’/”\)
Olies 5o (03 09,5 99 Oz b oswlin (C) 8
035 13 45 5oba ad edalie (g bl Lolis 0 (nl Ole

Y log03) P=+/++0) 541 E 09,5 ;5 iy yials | EC

I

OeasT 285 JyT  pes e gralliul

g slaegS 5o NF-KB o5 ol Slais ¥ Jloges
s 155 SIS 05,5 b S (5 Joline s H (S 035 4 S 5 foline s [
(P<-1-0) (s yloline grlaws  alitul (o3 05,5 4y Corn (5 lolins aslis ¥

TNF-A/ GAPDH
(=== ]
& N @

Iy

*
0.2 -~
0.0
el

*
' #*Y
Oraes¥ 19 J 35 OuenT Y it

Ui sl 09,5 0 TNF-0L )5 o\lo &l s oY loges
(095 555 JrS 09,5 du s (5 loline ilas # J 5US 09,5 a4 s (5 loline wilis
(P<-1-0) lsbins o bkl o3y a5 05,5 & o (5 loline ailis ¥

) alslae 90 5o 51 oS5 g GresS)sS sliinl (a3
»els v asle o 56 L akly o mls cpl ol olas

$575 4 59 Cpptony Dlalllas s b guvad ()55 e (gl iiie

oo md 3l oslods ks 9 Coma 0590

s TNF-a oy oy shobine 2alS Lol adllas gl

» ULJ-M’ uUaJ.w aQ )t«-o o MJL) ools LSLR’;)"SA ) NF-kB

O3 (Bgio dgels (Sloyo = (Sl ©lous g (S pele oSS aloxo


http://dx.doi.org/10.18502/ssu.v29i4.6497
https://jssu.ssu.ac.ir/article-1-5343-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-19 ]

[ DOI: 10.18502/s5u.v29i4.6497 ]

DB g LS o o -

VO U PO ol b g 9 o538 ofy (silsn golasul oy yod
Gh oS ol 4 anin BB plps Sl ws)
I el Jse 5 el 5K ilS Ll oS 55
a4 bazloe 31 SO o 4 caws CRP 4 IL-6 (TNF-0 alo>
3 VY) 0gdee (Sl pyoin 4 M (U5 y0 (2l
s aian g S Cawl oads ool lid Ko (gladlae
O 595 Sl (2l Blee el (wda o 5L 0) L (b5
4 ogboe oy o NI Gpas AU S)lse alS o
Sl Sl cpl als) PON-L o5 gle &5 5920
095 5951l 09,5 5o (Wilise Zubs g oS lagslen
2 g b gloliae D9 & esS )55 098 A S
s S le ol g 5 e s sS85 iz
05 Ot 2 6l 2l @ Lid o5 wols plas gl Bk
Joline 2alS el posS 65 4K ye0 40 il NF-kB
55 ol Sy 45 wiols Gl Gyl ol Lol o5 ol
39940 NF-kB Lo zals ;o canly 51 oo b aslos
olid Oladllas ¢ 05lKe s 10 iz ed (YY) ol 03]
NF-kB (5lo s @,k 5 wladl sl L TNF-a wlools
by szl Coopas 5 ke iS5 IR el
NF- e Gk 5| TNF-a aSg5o0 4 (V) 05800 liny
2 o oty g A el 5 03,8 Jae kP
sl 350 51 Sl 55 (1) S5se Sl sl Jsbo
S oo Jud |, NF-KB ssis, sos TNFR2 4 TNF-a
Sl Gk il smnl e del gledld nl (YF)
NF-KB o3 cnoy 93000 S owyIosl (Jobo (g0
O 9 9 5SS ¢ Joke sl a5 S (e S, plac
L boalgule 5 beplises alsi « 5,5 ol (S,
NF- g TNF-0 codled S o el ol iaisS o J a8
Sl & o Jobo Sl il 4 p2ie o> B KB
NSy 55 e slaazdly ulul 5 oegycnl D9 50 )9""9”|
550 (@3l s len b egS 505 g (Seliiul (o3
Lo o Brb 5l aiiS oo 055 ) Gl by slodsher a2,
Sl boalblie 90 ol oS5 sl a8 gols olas

VFeo 7 )l 0 losds ok 9 S 090

ol e g ol cnne (o5, Ao Ol SL bl jo as
Jloysl Slyped aan gz a5 wisls olas YoV 2 Jlo o
» TNF-a gysegil il e Jblae 2al5 cel sjlse
Ol ecnl pogdle (VA) ad Gl (b 4 Mo slaoge
Dol b g gwldiul el alas A a5l oals cols
2 NFKB gysesilinl plo jbline Gials cel lawgie
SR g 5O b Sty Gl 4 M slas,
TNF-0. (s 5058l il oline 2ol Kby yols aslllae gl
09,5 Slaghse 3 mesSysS S I (AL NFKB
Sl 55 ax3dS Slallas Liol, l o 05 CyeesS S
G085 )5S Sl 0al osly lid A geu 4y Nng s oyl
Slodsbe 15 NFKB (555 gob folins ol Cecl
w9 2S5 Gk ol g dedee Gl Olbpe
orzee (V1) wS e sl 1) Ol Olbope slasle
9 055 Ol & (LM ;0 TNF-0 (go s zglans als
05 ol el ol CBlate 5 (raesS 555 b 5l (LA6 LS
@ Oldllas cpl (YY) canl ouls o 2uSe P53 (590951 o]
2l oSl g9 4 oad 5D by Slallas ol yan
Gy oeesSys Gl ws B 5 pole adllas
Sl Gy 0y (0,5 05 53 2l 4 plS o el
i b alaly o ol addlle mls oyl opdle il
Ol w2 b (aesS )55 g (eliinl 0y alSlae 90 (o5 5
A Saobnl b e 595 5 (Seliinl (nyed oS 5 a5 3l
NF- s TNF-a ol (2005 ) Fse aliblen 5 )l oaial33
15 ol A3, Had FAS 4 e olbyw b o kB
balslas 51 S5 50 4y S Gl (o s 3 Mo lo S50
badal) jo Sldllas cosgaoes oy (nl b 0gd oo 2l &
Sy wo A8 p Seliul el 56
e B8 el (28555 (SISl Al 3 (agS oS
llllas Ll sl 05,8 lgds (g e |, Sl ol (Siska
DS Fee G 0aisS 0l by dhas Gl Z)B 50 K00
o Ol 2 oresS S Slee S GRIB e gelinl

€an £l odd ool lid A4S (ged A Ll ol 65 e

O3 (Bgio dgels (Sloyo = (Sl lods g (S pale oBLAGIS aloeo


http://dx.doi.org/10.18502/ssu.v29i4.6497
https://jssu.ssu.ac.ir/article-1-5343-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-19 ]

[ DOI: 10.18502/s5u.v29i4.6497 ]

Ol 28, (355 Jle 5 05 )0 )l SISt 5 Keis
5 B las 9o cpl sy oo ey elal b sl asils
5 S Gl S laie 4 ..\3\53‘5;. Sdea b oSy
TNF- oz 58  ln Foe Joily booaisS eSS
o281 by olllas jo lbw ai, ¢ o/NF-KB
S esar opl o i Slellas r:l:gd‘ 3¢9 oyl b oS

ey A (65958 Sralz g 5 JelS (o0 plSe oid

05; e J...u)| ‘5...41.;....4)[5 AJL...:) )l W s U"‘
aS ol Bl olod 5l el o a3l olRadls L8559 (5909508
Dy o ,SiT Wlodgad 5,k Iy Lo gy cnl plsil yo

.o)LAJ ‘5".0 ‘5°L"

Sl 09> tadlo o ylad

b by 55 (Ll Jolge <09 595 (55l JoSo «(53l9R (1 yod

g WS oo SrSedn |y gl plbpe 0By 3 lag s
Spslle 5 else Sl sl 5550 Jenily G wlsi o
Ol 8L 9,0 ;0 TNF-0/NF-KB g0 aloax 51 Slecdl
4 baye waled b mls ol ;o S wal g 1) sl
SLbdeSe olpen a4 swliiul pyes 5l eslaal gLl
5 Oy Gl ploys 5o (Gloys S & 53 uegS )9S
Od adad U aS wix e e e lis 1) Slas Sldlas

Oezed g OmesS S wpkiie alinal o pe8 Yo

Los Lles 5o g (i Wlgi oo allae g0 ol 5l (oS S
TNF- jpme Jlae Gub 3l ol ol oy o85S
Al anily Gl ol @ M slaige 4o a/NF-kB

Sial33l el Yl | (oS 58 b onS 5 5o el (o3

1-Sabatino SA, Lawrence B, Elder R, Mercer SL, Wilson
KM, Devinney B, et al. Effectiveness of Interventions
to Increase Screening for Breast, Cervical, And
Colorectal Cancers: Nine Updated Systematic
Reviews for the Guide to Community Preventive

Services. Am J Prev Med 2012; 43(1): 97-118.

2-Mocellin S, Goodwin A, Pasquali S. Risk-Reducing
Medications for Primary Breast Cancer: A Network
Meta-Analysis. Cochrane Database Syst Rev 2019;
4(4): CD012191.

3-Kruk J, Aboul-Enein HY. Psychological Stress and
the Risk of Breast Cancer: A Case—Control Study.
Cancer Detect Prev 2004; 28(6): 399-408.

4-Karimi F, Behboudi T. The Effects of Six Weeks of

Aerobic Training on the Tumor Volume and

VFeo 7 )l 0,losds ok 9 S 090

Oncostatin-M Serum Level in Mice with Breast
Cancer. JRUMS 2018; 17(2): 105-14. [Persian]

5-Lu H, Ouyang W, Huang C. Inflammation, A Key
Event in Cancer Development. Mol Cancer Res
2006; 4(4): 221-33.

6-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 Prev Res 2017; 10(9):
494-506.

7-Yeh SS, Schuster MW. Geriatric Cachexia: The Role
of Cytokines. The American J Clinical Nutrition
1999; 70(2): 183-97.

8-Vanaky B, Shakeri N, Nikbakht H, Farzanegi P. The
Effect of 6 Weeks Swimming and Consumption of

Zingiber Officinale Roscoe Extract on Some

O3 (Bgio dgels (Sloyo = (Sl ©lous g (S pele oSS aloxo


http://journal.rums.ac.ir/browse.php?mag_id=113&slc_lang=en&sid=1
http://dx.doi.org/10.18502/ssu.v29i4.6497
https://jssu.ssu.ac.ir/article-1-5343-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-19 ]

[ DOI: 10.18502/s5u.v29i4.6497 ]

DB g LS o o -

Inflammatory and Anti-Inflammatory Factors in
Heart Tissue of Mice Induced by Breast Cancer. J
Medicinal Plants 2018; 4(68): 32-40.

9-Dolcet X, Llobet D, Pallares J, Matias-Guiu X. NF-
Kb in Development and Progression of Human
Cancer. Virchows Arch 2005; 446(5): 475-82.

10-Greten FR, Karin M. The IKK/NF-Kb Activation
Pathway—A Target for Prevention and Treatment
of Cancer. Cancer Lett 2004; 206(2): 193-9.

11-Tisdale MJ. Mechanisms of Cancer Cachexia.
Physiological Rev 2009; 89(2): 381-410.

12-Hashemzehi M, Avan A, Hasanzadeh M, Shahid
Sales S, Yousefi Z, Kadkhodayan S, et al. Effects of
the Novel Formulated Forms of Curcumin on
Tumor Growth Inhibition in Breast Cancer. The
Iranian J Obstetrics, Gynecology And Infertility 2018;
21(2): 75-84. [Persian]

13-Banfi G, Dolci A, Verna R, Corsi MM. Exercise
Raises Serum Heat-Shock Protein 70 (Hsp70)
Levels. Clin Chem Lab Med(CCLM) 2004; 42(12):
1445-6.

14-Kazemi A, Aghaalinejad H, Alizade Sh, Shahbazi
Sh, Amani Shalamzari S, Mahdian R. the Effect of
Endurance Training on Mirl55 Expression and
SOCS1 Gene Expression of Tumor in Female Mice
with Breast Cancer. 1JBD 2014, 6(2): 7-14.
[Persian]

15-Ashrafi S, Shapouri R, Shirkhani A, Mahdavi M.
Anti-Tumor Effects of Propranolol: Adjuvant
Activity on a Transplanted Murine Breast Cancer
Model. Biomed Pharmacother 2018; 104: 45-51.

16-Delphan M, Agha Alinejad H, Delfan M, Dehghan

S. Intratumoral Effects of Continuous Endurance

VFeo 7 )l 0 losds ok 9 S 090

Training and High Intensity Interval Training on
Genes Expression of Mir-21 and Bcl-2 in Breast
Cancer Bearing Female Mice. 1QJBD 2017; 10(2):
49-57. [Persian]

17-Ung VY, Foshaug RR, Macfarlane SM, Churchill
TA, Doyle JS, Sydora BC, et al. Oral
Administration of Curcumin Emulsified in
Carboxymethyl Cellulose Has a Potent Anti-
Inflammatory Effect in the IL-10 Gene-Deficient
Mouse Model of IBD. Dig Dis Sci 2010; 55(5):
1272-7.

18-Isanejad A, Alizadeh AM, Shalamzari SA,
Khodayari H, Khodayari S, Khori V, et al.
Microrna-206, Let-7a And Microrna-21 Pathways
Involved in the Anti-Angiogenesis Effects of the
Interval Exercise Training and Hormone Therapy
in Breast Cancer. Life Sci 2016; 151: 30-40.

19- Saedmocheshi S, Saghebjoo M, Vahabzadeh Z,
Sheikholeslami-Vatani D. Aerobic Training and Green
Tea Extract Protect Against NMU-Induced Prostate
Cancer. Med Sci Sports Exerc 2019; 51(11): 2210-16.

20-Liu JL, Pan YY, Chen O, Luan Y, Xue X, Zhao JJ, et
al. Curcumin Inhibits MCF -7 Cells by Modulating the
NF-Kb Signaling Pathway. Oncol Lett 2017; 14(5):
5581-4.

21-He ZY, Shi CB, Wen H, Li FL, Wang BL, Wang J.
Upregulation of P53 Expression in Patients with
Colorectal Cancer by Administration of Curcumin.
Cancer Invest 2011; 29(3): 208-13.

22-Osali A. Aerobic Exercise and Nano-Curcumin
Supplementation Improve Inflammation in Elderly
Females with Metabolic Syndrome. Diabetol Metab
Syndr 2020; 12(1): 26.

O3 (Bgio dgels (Sloyo = (Sl ©lous g (S pele oSS aloxo


http://dx.doi.org/10.18502/ssu.v29i4.6497
https://jssu.ssu.ac.ir/article-1-5343-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-19 ]

[ DOI: 10.18502/s5u.v29i4.6497 ]

23-Fatolahi H, Azarbayjani MA, Peeri M, Matinhomaei
H. The Effect of Curcumin and Exercise
Rehabilitation on Liver Paraoxonase-1 and NF-Kp
Gene Expression in the Rat Induced by Forced
Drinking of Ethanol. Clin Exp Hepatol 2020; 6(1):
49-54.

24-Kim EY, Kim JE, Choi B, Kweon J, Park SO, Lee

HS, et al. AWP1 Restrains the Aggressive Behavior

VFeo 7 )l 0 losds ok 9 S 090

Ol ol pw 53 (2l Jolge (095 595 55k JoSo «(53lgo (2 o3

of Breast Cancer Cells Induced by TNF-4. Front

Oncol 2021; 11: 631469.

25-Xia Y, Shen SH, Verma IM. NF-Kb, An Active
Player in Human Cancers. Cancer Immunol Res
2014; 2(9): 823-30.

26-Roh KH, Choi EJ. TRAF2 Functions as an

Activator Switch in the Reactive Oxygen Species-

Induced Stimulation of MST1. Free Radic Biol Med

2016; 91: 105-13.

O3 (9ot (Sloyd = (Sl lovs g Sy pele oIS alxo


http://dx.doi.org/10.18502/ssu.v29i4.6497
https://jssu.ssu.ac.ir/article-1-5343-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-19 ]

[ DOI: 10.18502/s5u.v29i4.6497 |

Journal of Shahid Sadoughi University of Medical Sciences Received: 15 Jan 2021
Vol 29| NO 4 | July 2021 Accepted: 27 Mar 2021

Efficient Synergistic Combination Effect of Endurance Exercise with
Curcumin on Breast Cancer Progression Through Inflammatory Pathway
Inhibition in BALB/C Mice

Maryam Delfan™, Fatemeh Ramzi?

Introduction: TNF-o/NF-kB signaling pathway plays an important role in promoting the inflammatory
process and growth of breast cancer. Accordingly, the aim of the present study was to investigate the
synergistic combination effect of endurance exercise with curcumin on breast cancer progression through
TNF-o/NF-kB signaling axes in female BALB/c mice with breast cancer.

Methods: The design of the present study was experimental. After transplanting 4T1 breast cancer into the
right flank of 40 BALB/c mice, all mice were randomly divided into four groups, including endurance
training (E), endurance training-curcumin (EC), curcumin (CC), and control (C). Then, E and EC groups (5
days per week) were performed for 5 weeks. Curcumin (6 times per week) was given by gavage to EC and
CC groups for five weeks. The intratumoral expression of TNF-o and NF-kf were measured using the qRT-
PCR method. One-way analysis of variance and LSD post hoc test with SPSS version 16 were used for
statistical analysis. P< 0.05 was considered statistically significant.

Results: A significant decline in cancer growth and the gene expression of NF-kp and TNF-a was observed
in E, CC, and EC compared to the C group (P =0.001). Furthermore, a significant decline in expression of
both genes was observed in EC compared with E.

Conclusion: Endurance training combined with curcumin supplementation has a more effective role in
reducing TNF-a and NF-«kf, and slowing the growth of breast cancer cells when compared with either of
other interventions alone.
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