o)y Alis http://rjms.iums.ac.ir WAV 03355, 95 o5l Y0 0,55 15l) 1ySaisjs ogle alan

dL-6 polio p ol yhe) (S1ygs & pan g (Giloys (2 o5 aoliy o 5l amlio
Y &9 HUS Bl U 50 o J 8 g TNF-a

alirajabil4@gmail.com.(Jsiue s gi) oyl ¢ Judyl o bud)l 3izee oKl ( quwliiilyy o i pole 0aSuiild ¢ od)yg (5900308 (658 (Gormdily 1 iy (o
Oyl eyl e udyl izme ozl ¢ pwliilyy g (a3 pole 0dSCEIS ¢ objyg (Sielersd Lo 5 bl 1y ludgS law C e
.Jﬁl ‘J)@' ‘J)@' olRusly (s0)9 pole 5 SNy 0l (s9))9 B3P paasis 4 Hhassly b‘}.; ).¢51 ‘_A.G

ANV ol o)l AFINYY  cdlys )b

oS

2 S5 J5S g TNF-2 L6 jslic 2 e (S1ygs Span g Sloyd 205 sy Ko 8 sl p5 o Grios am :Bd g dio
S0 Y gy b 3l b

Solme 09,5 oz 4 (BLai Spgotr ¥ g5 (0l Gla 05 FA 092 5,80 (6503l b b 28 4 g5 3l sl el gy 41 (g
b slan (el cdin )3 sl duo) iin A e & Ladglt (oS g (et e 09,5 Al mandS (Lodg)l eplyie; dedg It i oyt olyde)
gl b ool | olo 93 e s (G 40 L) (lyae; IS j3gy S uo Fov &iljg; 500 0l plog] (Al BB bys Mo P VO B F ki
Shgmgmld gseil 51485 )3 y0,90 HDALC 5 5 55505 TNF-2 5 IL-6 (sl piste aalsl 15 52 pai8 51 .5 (o ¥+ (5500
45 o2lizl LSD (s s b anl iy (ili)ly oo 9 (9ydige sl o923l 9 505 650l b il ly el

dloye 3 55 5 lasime 2als HDALC 5 o8 5508 TNF-2 5 IL-6 juie alslno (slaog S )5 o5l sty 4 Casmad (pgail g o po 3 L0iBly
S0 ) sine BN Loyl 095 b e daigyls b cupeit e colies b cupeitolis) daigylotinyed b et ol @) G oseil e
390 )b gine SMBI Laigyls 09,5 bl g Laigyls b Loy ot yed dodg)ls b (o yait ol 09,5 et BMI g (59 it )3 imen (p<-/-0)
(P<-+/-0)

Jlesl (HDALC 5 55 55585) (slapas L sbojl Jhlie )5 lablos 51 S, olyie Bymo 5 (s3lsn allid plosl oy Jlazol 55 o 18 oS Aol
Logad (by—ae olhie) o cdplio syng e 4 glyiej aiSedl s sloog,S > TNF-2 5 IL-6 (5 58 ials s Jlozsl 8 e
il e Bl ) S| Bl (8> s GBI g (095 5 (e S) sloASgigeMe

TNF-a dL-6 «lyacj (silsn (ojy0 & g55 cabs sLaojlguds

[ Downloaded from rjms.iums.ac.ir on 2025-12-08 ]

Sl jo (b5 sla g 90 Carog j0 s dodio

[ DOR: 20.1001.1.22287043.1397.25.1.5.8 ]

Sl aiilgi oo logyge,90 (ul &5 35— o0 (2%
(V) Wigd pdgadl 4 Coglio
S, Slii aes o lis —iagh slaasl
39 Bl o8l o TNF-a ¢ IL-6 assle oledl
Dg—b ge ddg (g0l Hlade 4y ubis adliwe ol 3
YL 5egn 9 05 Ober bl b o Jlhle
M (55 sl 5 Sl alas s TNF-a
0ds S s lgl ode s pie oy 8L Yzl
5SS 055 e TNF-a ool TNF-a
H—as ool )5 gl b o iS5 25

SopeS 0 Gl 0 loaiasla_ia
Cebd Gl 5o 85 Gsekee YV - 5l Gl il oo
Sl U"‘Y.v. JL..; bafow@ 0)91)39&3)‘0
UL""J" d—o 0 AR )_.aL> JL>)¢ J.:H):‘).: 99
olez 50 8 S asl Ve oo cobo o
OV JFS Gy 5 ebis ) a8 T pae JLuds
Cowl 0ol i)l .(V) w0 oo s 5l 095 >
€95 Cabo (ubs adliwe ol 3l s 0 A B £ as
s (e Bl aiiw s j Gl gaii b Y


https://dor.isc.ac/dor/20.1001.1.22287043.1397.25.1.5.8
https://rjms.iums.ac.ir/article-1-4930-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-12-08 ]

[ DOR: 20.1001.1.22287043.1397.25.1.5.8 ]

@...5TNF-3 dL-6 jolie  yliae; Slhss Brae 5 Sloyd oyl dolipy SO )..fL: as o

Ol oS anb Liasa b laoleys 51 s S
(Crocus  cole pb L lae5 ol5 (V)
el 2LS Iridaceae oolgl> ;i sativus L.)
3 39790 SlaS 5 G e aBlw (e g il
5 98 95) seasull il el jae;
(e 955 9 s 9,5) Loadsiggdle 5 (JUl AL
Slale Jed b olSia 4l .OA)
Sl o) oo i 4 olS il 5o 9250 SlawnS]
5o e sla sl a il Sl p gaiedg—w
2 eoslsS ol b sle &) 5, p (oS
S s (grwd SRl e 55 b les pln
o g3 b plply (V) 050 )5 cvslice p
#5656 ;0 a5 TNF-a 4 IL-6 slo S el wqeo
G gl dy Suaglie dngi 5 ¥ gg3 ol
5 J0sé (1) Bente (5,90 Sla i o 5 &5,
ol » (V) ol Ken g Luciana 4 (Y+) ), Ken
Sl yoi 53l (adlite gl g ol oo oS
TNF-a 5 (V¥-)) IL-6 pg—as |5 59
3 olyaey ol 4 S 4SSl 5o 9 (VP-VY)
3 Sl alislesl clles g5, 5 Olisiss
9 V) Sl Cundg Sgne 5 95 S oS a5
SalS e 5 paplis oS o g (YV-YY
obid 095 51T g9 (ol gl jo 1) gg5 L
2 okS ol b S S (VF) el ools
2 by SeendS J 7S Sz Slail diged (s,
Codlad b ol yor TNF-2 g IL-6 (clo lS sl
AT o 425,55 5 Slaie 55
b Ohlem )0 plybes B—ae g S coJlid
Ol ples L85 )1)8 yaiine ax o5 0 )50 (9SG
O (Sl @l (o) Saal Sl Gdio
dL-6 polie  lyie; STy Br—an 5 Sloe
s 3l o) 5 Seemd 58 5 TNF2

Al pldl ¥oggl

SLIETY
b Loy ad g 3l ol gudiod g,
el FA) Qy}Tui;.,,;? al> 0 -) S50 6,50)'@1
p9d ad>yo =V in s a—ud> ooyl 5l 3

WAV p3,59,2 N PP o lad (YO 095 ls]lijﬁ.lulngl.:nl:l.n

Cde Wgyyd g Wwe o2 o |y oo _dosls i
i b Sl e adglie g Lo Losit e @
S oo St fude—dl SSJLK s il
e oty TNF- & o 3 3 (izpas
ol B Bk 5l sl 4 Cglie 9 e
o bl ad il e oy sl ala
9 390 Mg (2 S8l lawgs g3k ol
ol 009 alei b oyl (50,5 50 oyl5e
(B) el s o SIS Jozs 5 (el gl @
» kA G sl Sy Db IL-6 S gl
S9b oo ol (nl (699, 50 (el guail 4y Cuoglie
5 IL-6 a5 wlools L_ii oldlas puomen (F)
£5 5515 B aisn 05 2 il 5 TNF2
Sado JUT 5, ool 5 aale—i 3 Olallas

Oleyd 5o Sl (el alezjl o by9 Sl el
3,9 Cadled ploeil (V) wilools 31,1V g45 colis
3¢ oo GLUT-4 olayig y olaws o33l cely
Colgiy g Ll oo o5 jials cel oS
2 Slpeds celn 0l oo (D)9 Cr e
Coledyo g ool TNF-a 5 IL-6 ol slo SSlis
() 09— pd gl a4y ol Do 4 i
obe o 1) IL-6 Zohaw  jials ¢550sS lallas
G Sle oy el Sl Y es sla ubs
Sldlae ‘5‘5){ ).i{o Ty = )| .\ 9 \’)..\J‘o.);
o)liS L6 ma s o) —ialS dsS e 3
339 e Omizad (VY 5VY) alon SO
2y TNF-a g IL-6 zgla s (slazan 0o3lg0)
Slas wxd (VO) 3l L5 9 (VF) olxzo
L) (59 (nyed S Slides o Jlcnll
b oS 5l oolaw! jols> > j0 S0 B b

s L lem (b o @l BT slool—as g

http://rjms.iums.ac.ir


https://dor.isc.ac/dor/20.1001.1.22287043.1397.25.1.5.8
https://rjms.iums.ac.ir/article-1-4930-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-12-08 ]

[ DOR: 20.1001.1.22287043.1397.25.1.5.8 ]

a5 o gogeil lag)ls oo 5o 4z g JB
(V%) i ol s S5 | 5 (95 38
o35 31 i S alllan Jobo ;5 ol 55 4 0¥
3 Bl byl goday pae Jdo 4y ol yae
33,5 )53 (Sl (ized 035 Bdo b
e85 5> SIS BB it gl oy sgama oS
sla sl 5100 b jo wld aS e ol
ot S 6 o slacsgas ool aler
LS (sdin e 3 gk Slya Sl 5 LIS U]
Ome pae 90 jende JolS &9 a5 ol ae 5
odd SISE )90 4 (9 9 (s Sl
4 (B Gl pae g (8 s 4 by 608
S Jleiloslaial (o359 Cnyed 9 Oliae;
5 Plos Glie o Sogesl (g9 5l L sl
S 50975 9 lj; slacallad ol col
5 oy Sondg 05Nl o Sogeil (S5 09,8
o ogaj] apdss da oges] sramds la iy
e Cal jo a0 pY slrools iz e
Shyg> aelw YT jolol 5l oolaiwl b o Soge;]
ROV P | N DN S Y C s WU R W E Y
YE b ool ol sawlslgla so,e5 sles
AS L5300y 03,5 B, ae Al 538 el
Dl 5 0 05 Mz e gl eole 090 Jlozo]
Dbl said jglol el
lodglo g (4l e Jg—mmS B a0 g ankd
oo ailig) 590 Sl Sliios (& b Gillae
@ Gy o L) plytes IS 5w y09 25 e
Oleslw awlils b oyl ae5) ol oolawl olo g0 o
g O/ VeV e _Slags Oylig gyle g lae
S, oS s Fov laie (0+/1)1119)
02 5 S0 Sl JoanS )3 0l o ol yae;
Lo ls sl JyumsS (VE) b 5 15 IS
JSop & jgod paiS 0, 0,8 oo B v g5ime
4 (VY) b agd Ledgylo 09,5 sl (b | JoSo
Slelw ;o do oS Byae )l lase
f""d—“’“ s9—a> )5 ole g3 Dide 4 )“?r'o'}‘“f
Sl olsd oL olpen [ JoaS So (S0905]
5 o> Jolse JruS Hokite 4 0908 By —as

http://rjms.iums.ac.ir

OSer 5 o2 e @

5 el oo 99 pladl I oy sl FA) (5051 g
Ole ez o a0 T (i) B
aim 93) ol yhey B yama g (a3 58U (s E ke
Ladgyls 09,5 b (hayed sz (y5 5l g
g (yed O99) Olye) 09,5 (Lnped 99)
05 ohlss om 5l Gt nl )bl Al
oliile,S (lewl ¥ g5 culs adlice 3l Jlebyus
Olee 5 58 Geod sladiged (o 0l LSS
DO YESIYF -y ) eSilio by g o] ansl
10N 7 S ok AVIMEOITA -5 (Jlw
SVOOEYVY BMI o) YY/V\VEY/-)
VEYIVEES/AD 108 (o o yie p p)S olaS
S )las 4 dazgi b aledan & 90 4 (o sHl
O 5 Slrdigel Ojgods Bl 4 09,9
(A5 VY 09,5 12) 09,5 Jlaz 4 45 wisy
(Olydes dadgls dasglorin pod o peitl )
5 us ( SJales dul> 10 (Y0) Wold s
CEph 55 alilald ) g @ Ghegly U1y
axgi batdlas ol 33l Sogesl 5l imgsy o
3 St dezil) gk ol gy 2 4
O ol gle a4 Ml el gl e by
S K00 (g Dl yed 50 &S b caslllas
g (ol hogh JSSgn
o goge;l <850 5 Sl slaylre o 5 Lol
~ B o g ylo 4 Ml pos Sl Biho o
SR I g (Sglie 5 (A e S By e
VA ) i oSl mslS 9o by
(Shsr) (b (B)lse 43S e Bl s
Celled jo o8 b pas (Shod, (Shod
b S A ol Gl e plate (o5 555
gy oyl (L0 B pas pas alldS olo £
OS5 B yman g Sobo 4 Ml ailw Jw 0
P b s St 28 ee So 5l G
Oliee & eoysiie b Gogajl a02) 55, ail
SR Gl Grizred w39 (2335 o0 B man (LSS
£5 els Joone 5 (so50e (25> Olo o o
® ek Wy pa—aste Sy g 5l T
et ()9 Dliy yed g axlllae ol plowil Jobo

WAV (53,55,5 A8 o5l Y0 o )55 1gjl) 1T js mglealan


https://dor.isc.ac/dor/20.1001.1.22287043.1397.25.1.5.8
https://rjms.iums.ac.ir/article-1-4930-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-12-08 ]

[ DOR: 20.1001.1.22287043.1397.25.1.5.8 ]

YO+ zgo ok ,o picrocrocin gly iy 4
&lp g segl YV. o safranal sl 5 jegil
B s>y . 0,8 il gl T s crocin
Oy Garkai ol—uil p diges ;0 0l cnl 51 S
5 90,5 o plxil ol —ul SCu b Sy (s4l05L
797 S gl Sund bl ool o 2dile
((V J992) 098 oo ymrd 00l S s b
(YAN)
Gy o3Y slrools 1 di Aol o J oS
Y Jolob loolawl b lo gogesl olae cdl o
59 9 Jelasi 8 59, 99) Sy anel
Sk Slye eSilin et Sz i Lo
31,81 cales 5l ael o @ o Soge;l (8L 0
el Gaelil g la s ys5 plos o atwly>
(D391 00,5 Bras ash A5 celw YF b oas
S910L sl ol 3l 4 SeS g (YR) S 53
g Bg,b 5l coals 00,95 olde Blge yolde 5580
aol i plad colaiwl Sl oleasley
Slse et Cag Vo o b Sogeil 51 Sy 2 ol
Dl eSS (BB 0,90 Job o )L Y (slatan)
slosal) sloola b blie gou5,53 Lolie
) Bo—d hasi o8 4 (S slo ol

@...5TNF-3 dL-6 jolie  yliae; Slhss Brae 5 Sloyd oyl dolipy SO )..:L: as o

s (Sl g 5l plSel 0> 1 3o 090 b
oSG Oliae a5 o J0g0;] der a5 a8t
ol yae ) 554—"‘ s ebino O‘j'.‘.“ Cypas

9 U""‘"’SJSS)S*‘ ‘Q'.‘."*’s; d“)—! A god d‘).:fo)ta.c
b jolate o ((La—asiie lawgs) JU L w
B9 Jolow 5l (0h9) o plp Voo 0 asges
o3 31y Ly 00,5 Y590 g 3,lg Al
3,5 A g 450 10 Gae s odds gilSgu
SR Jdy Oogp g SOU o cele Y s

BYSCRLOTIL WONVA FARSTA - I P WONIWIP I W R
oola Wl HPLC & 3,5 slp o) 51 b o ools

Yo jshie pay HPLC L _wg oL 550 00,8
Zorbax-SB- jsiw 4 Sl o,lac il S
5 SIFMM =l ks 4 YOCM  Jsb 4 C18
HPLC oo a0 Joain yiog,Soe O &I )3 Lad
, Unicam-Crystal200 Jo—
bgleo ol 5 oo 6 0 G55 il
o | e pigin 1y (Al o5gs ©f 5l sola
o3 g jladds p il e ) Cep b oS
aS’ 54 photodiode array g 5l ,5550 .auS o

)}—f " . l

wim A Job )3 otie g ped asly balps =¥

By gy P S Do Ol OAb - dude p 3 ppei ey CAD L in ol
(4283) duls> %HRmax glize cuyllad
Sl g by (8 5 S > (gd o3 Ve ron> oS e duly Y g ) il
(suiiS EVT N
Lycawd (S 5 olS > y. YA Szl LSy
ye. 1550 Ogd ol
O 9 oS oy e S g (S o 70-> O3S Dy
S g bgcawd (S 5 OB ugd Ve 700> o35 e awd o ¥ ain
(S Ak 5D dud>
bycuwd oS 5 OS> Ve 7bo—5- Sagp e
Y. J50-V- Ogd ol
0N g yoS oy e (IS g S o o> O3S 3y
S g b g (S 5 S hgd Ve 700> o35 e awih gV S an
i adn > dud>
b g Cund (S 5 S > Ve 7005+ Syl s
¥ AR Ol ol
ON g yoS oy e (IS g S o o> O3 3y

WAV p3,59,2 N PP o lad (YO 095 ls]lijﬁ.lulngl.:nl:u:

http://rjms.iums.ac.ir


https://dor.isc.ac/dor/20.1001.1.22287043.1397.25.1.5.8
https://rjms.iums.ac.ir/article-1-4930-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-12-08 ]

[ DOR: 20.1001.1.22287043.1397.25.1.5.8 ]

@ (VY- ) Jgo 8 5l 5 aiin G810
IS b gogesl b by v grws @i (lby2
Rockport ) &,6.5T, 33, ol 501 5l o S5 )]
YY) ol oolas! (walking test
Sl el asliy b o gogajl (s s jslateey
Chegypa > S5 5 s b pbye iled g
€95 3 ey SOl (o8 dlz ¥ o Goges]
A axd § Ll o e pl Sl el del
259 Sedlad pae @ ax g b sl Dl el
55 5 omly Slo—nz (Folol 5 ol3l ol plass
Olird Dud) @ $9,00ks Dyge & Jol atin
g8 Lyo w0 Fe dgas o wlan g0 pl 4o
S g DA 09 (4830 Ve U V0 o Ouw
Mgy 9 (TN D50 A ALAR 5B yed
5 Lo gogesl «sjlan (o ped jo Bl il
Ol > oS 5 g (g9 00k plxil 44 S sl
FLIC U cb._.u.a‘? Ode L)"‘ O U‘J.Q.C-) 9 Lods)‘.b

OSer 5 o2 e @

NRle 5 sael Josllygiws Gl 138 j0
FP2: Food Processor) 1a¢  j3ls, (5,5 gumalS
Slge 5 55 2l Czr 5 0t TS @
0)5.A dud-t; qu._M:)ls Ja_wy Ars QT Lsd:..a
(YO Jguz) <85 )13 Julodga o

sab o ‘liﬂ),o—l Colio rezl 1 S yod al o
03,9 S Amdz VBV 4 1,V g5 glo
S ogS L (S5 L g eglia b (s5ls)
50428 V0 Plas oS aian (0 odes SMac
Jala by 5 o gie S5 s5lge b9 atin
Al YL Sal b gilen yb),9 a0 as 8o -
S3le pyed a0l p (YY) g VF) i o deogs
Sl ) (90 p ) 9,5 p,5 ardo Ve el l
Ao YO U Fe o b augs Lol el
085 Sy 48B3 O (bl yo g ain b 0Ly
(Y g VF) 0g adgl cdl> a4y iS5k

e 2 3l n s Bos BB L2
SRR FIIES SFCSPN S OOV N PPN PRI L4
O y90 Dol X (dipiion <8 L ys -l ol
(F0) 00,5 ool codlad B )b po =1 L

asllas 590 (slnog S 5> (sdie dlge g (631 Clyd (s 9 98 (o (Sle duglio -V Jgio

losg)lo oléss bodg gy yod Ol e e
OFIAVED/NN OF/VYEV/YY OVISYESIA oVats/\s (Js) o
F/YEY/ YIAENY F/5£YV/A F/0EYIY (Jlo) s plow & Ml o Jobo

WeA/VIENYD VEAV/SAEA YR VEAY/YSEVSS VPAY/ARENYD (395 15 )5) 55
YOY/AYEYAIYY YYYIYSEYY/VE YYO/AYEA/VY YE¥/-VESY/EA (s 1 £55) lysamgs,S
AeleoENS/EY YAIAENY/YA YY/avEVV/YY FEIFFENEIYY (Gas! £)5) cxSom
$5/-AEVWY F¥/- 0V FAISYENY/AY FO/NYENY/VA Gos ! £5) i s

VE/NALE/Y NZAAEYAN NAAE /AT VY/YOEY /YA (3951 £55) yusd :s;
YASIO¥EVYANY YSNAYEAD/YY YV INAAEY -\ /5 YEY[AYEVA/ Y (5901 £35 seo) S 3
FY/AVEYVFE AVIVSEVY/50 DA/VYEYS/YE DO/SAEYD/NY (9! o5 ko) C psalig

YIE\EY/FY YIAYEN/SY Y/R¥EV/f5 Y/oEN/VF (39) 1 £5 eo) E (ol
OY/SOEYE/NY FY/AAEYY/OF FAIMEYV/EY FY/A-EVY/VE (s ! p35 955%e) podes

(ool 033 ol il E Jne Bl il S5 &y 3lie) 5,50 (oS0l b il g o g0l SPSS s FP2 1581 g5 Lawss o sigiho osko

ohiss Jeol slacdglio Glie s =V Jgi>

Safranal Crocin Picrocrocin osle i
26.1 16.2 14.8 (4883) )il oo
1.17 6.47 6.69 e

(mg/gr) (mg/gr) (mg/gr)

http://rjms.iums.ac.ir

WAV (53,55,5 A8 o5l Y0 o )55 1gjl) 1T js mglealan


https://dor.isc.ac/dor/20.1001.1.22287043.1397.25.1.5.8
https://rjms.iums.ac.ir/article-1-4930-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-12-08 ]

[ DOR: 20.1001.1.22287043.1397.25.1.5.8 ]

...9TNF-a dL-6 jolie  yliae; Slhss Brae 5 Sloyd oyl dolipy SO )..fL: as o

loaisly

ol greb w355 Sl 9yl (305l @l
Sls olis ggesl ot Al ye 0 15 09,5 ez slo
Fr—ae 2l by el @bl pizen
US| jrogh szl Job o a5 ol L_is
Slge o gdse Clyo sl plaS o jo (gl Jxe
o (o303l (et (B Sl eling § (Soxe
(F 9 Y JE“A‘}) KIWIRY S99 o LSLN’E;

S ) 5 g plejlail Gliwe o i Gainlye
2 it (pelad )5 Ggailm aloye Sl
T e )D Sm dady 50 5 lyke k559 09,5
09,5 )0 9 595 (Gum o3y el b (o
() Jloged 9 F Jguzr) 39 Laig)lor 2559

et a—lie o e (G3gail (93,8 sl (S
et L6 e 5o Ggajl oy Al ye 55 (5855
(Pl e 7Y Ledglot i o3 b (o peit (i 09,8
(P<</+-0) Qb_é_c)’ b QH..)—"J+Q‘)J—°}
(P<efe o)) Lasigyls Lo oy pait ol e e
09; O 9 P<+/++Y) Lo.ig)‘o l.s L¢39)|Q+Cﬁfoj
WS P</-+F) Ladgylo 09,5 L olyae
Oldes b Ladgylorin ped G (S 09 s (G
ad> 0,0 05 o gxe BT (P<4/AYY)
et olyae 09,8 e 116 e ;5 B wke
Lo Crpest ol i) dP<e /oY) Ly lorin pod L
Laiglo Lo oo pei+lyaey «(P</+-V) liac;
P<+/+Y) Lodg,lo b Lasg,lot s pad o(pP<e/*+ ¢ V)
(V= log05) 095 ,lo dime S

eSSl o 9ail b polie b alie o
Olaesrin s 03,5 3 dL-6 i (ga3l
Olyae s (P</++Y) Laig oty pod (P<+/++))
Pl dow o als (P<o/e-))
05,5 ) ose ity ol e L el
Lad g lorim pos (P<+/+ V) olyae jhop ol
(O Sloged) clls gyl e ralS (P<+/++V)

2 O3elim Al pe 30 (o295 o alie o
L o i+ lyae 09,8 s TNF-A sis
L o it olyae s d(P<12VF) Ladg,lob p yod

WAV p3,59,2 N PP o lad (YO 095 ls]lijﬁ.lulngl.:nl:l.n

(Y Jgaz) ausl anslas oby,9 codled
Celw AVY 5l i i bojT Sb 3 )]
Ty g5 diged (o (o V0 Olie BB
J=1re 50 5 o bogesl o s JLol; (b5
o jham el YA) Ggaslim 5 geslin
bl 2215l e 4382 93 5 g (Ln oS Al
ol.i:;ﬂLo)"I 3 paastis g () Baik) oo el
S0 s ad § LelS col i wlaads Ve 5l e
8 ey 20590 Glmr—dgm b yese dn ol
S ool I b g 1591 g, b pyes TNF-a .03 5
9 WS g5 L Orgenium s, i oS
il IV oS b 5 IL-6 oy ol
cat number: ) Boster Sl IS ol a5
(EK0410, Human IL-6 PicoKine ELISA Kit
@ (HbALC) aly ;sS85 roslSgan o i Jbj)l
oS 5 ool 1l 5 el o) oS s SIS,
2010 olKi—ws ylell 35 e Roche

o by, 4 S elS0l (5,5 0sluil Elecsys

053] sl E5 58 6l slaceS Sleslans L
A g S eslasl ol ]
Cd s gl siogi bl 5l g bl LT
ooli_aol Jlore Bl el 5 paSils A uloea 3,1
O al> e 0 osls mue8 g crml 0l
3> Sagmgml—d Ggejl 5l eslaiul b (9]
Slp 285 18 s 23,90 i sla 525
2 295 09y Sl By Olpess )
Lol ly Jo ko el ) iz o oo
ooliil g hisy (sowhind 9051 5 )50 (503
Ao 2 50 (29,5 G S ey lp 0t
boan o il g Jelow sl el 51 Go
o303 5l a—d oolai Wl LSD  codied s
(Effect Size) 5l ojlasl 5,9, > Cohen’s d
o3Il lgxeds /Y 5l maS Sloslasl ol eolaiuw |
G /D s enS Slojlasl « /OB /Y s gzl [
ol Sleslail /A 5l in g Jawgie yil ojlash < /A
Sloolaw 1L )kl Oldes (YF) 04 o 2L
Ao, 0 (6,8 sme prhaws g plxil VY s SPSS

http://rjms.iums.ac.ir


https://dor.isc.ac/dor/20.1001.1.22287043.1397.25.1.5.8
https://rjms.iums.ac.ir/article-1-4930-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-12-08 ]

[ DOR: 20.1001.1.22287043.1397.25.1.5.8 ]

http://rjms.iums.ac.ir

OSer 5 o2 e @

Laiglo Lo oo pei+lyaey «(P<+/-¥0) )lyac;
Lasg)lo 095 b lyaes 09,5 (o g (P12 2 Y)
al> o 0 0 o e ST (P<-/+0)
w0g,S oy TNF-a 56 o g L50sls
(P<TVA) Lasglor g yod Lo o pei+ oyl yae g
S| (p<e/e 2 V) Ladgyls Ly o edv e
(Y jlogad) 00 o Sxe

Ol o cg0)l i polie b amlie o
Ol yd 03,5 50 TINF-a it (y9031m
Olyae 5 (P</+Y) Lol g)lotp yos (P<+/+Y)
dslas ;o 5,58k d> e 0 9 malS (P<-/))
Olrie srinyed 09,5 )0 9ol Gy ety Ly
(Y jlogad) cils (g o gxe ials (p<-/- YY)

33 O3elim Al pe 0 (02,5 e a i o
L orpeirolyie) 09,5 o HDALC (%) joiie
L o it lyae ) o(P</+Y0) Laig,lot s yod
Laigylo Lo oo ped+ylyaey «(P<+/+YY) )yac;
Losigyls L Lasig,lor sy yas o(p<+/+++Y)
Losg)ls 09,5 b lyde; 09,8 G g (P<2/-TY)
(Flogad) 09 o gxe OS] (P<-/- YD)

WAV (53,55,5 A8 o5l Y0 o )55 1gjl) 1T js mglealan


https://dor.isc.ac/dor/20.1001.1.22287043.1397.25.1.5.8
https://rjms.iums.ac.ir/article-1-4930-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-12-08 ]

[ DOR: 20.1001.1.22287043.1397.25.1.5.8 ]

@...5TNF-3 dL-6 jolie v oylyae; Slygs Brae g Sloyo oy yes ubﬁ&l,:j‘l: as o

Dkl calise (slmog S )3 Sglie (sla et li g (i (7 (bt Slyusd (xSle 4 by plie —F Jgoo

09,5 ¥ 5w P Jolye 295 5P Cohen’s Oy Jolye Lnog,S A AN
sl e b o d o TSLEE ol o9ilote ke
osedl 09°)] (%) sl
o[+¥a o5 A A < [oay -¥/\a YA/ \YES/YA #VY/OAES/YY A+ [AAED/ - RIS TR (PS94 ) 09
A A 1oV -YI\¥ A-d/vry/ry #A-N\YEYIEY  AVAVEY/Y. Lo gylo+ ool
A A -Iys0 -Y/¥¥ A-[-5EYI8Y #VA/OSEV/¥Y INVAREZZAN) oie;
D D olexy NAls INTRRE=20Y+ AVINAES[YY As[aotD/A- PPN
Jooe [eeey A A AEZN —\¥/vY IYAQ/YYEY/A #YV/EYEY/F) Y\/AALY[55 BUtTSTINI TV
B B \Yys -Y/dA PAP/EYEYV/EY #SYEVAF  YYAVEYNA Los gl (505 (32,3)
B B AR AL YA/ TVEY/Y - #Y-[AVEY/YA  YYAVEY/NS ohis;
D D <IVFY AN YE/AVEY/ - Yo/ vEV/Y- Y¥/EVEY] 5 Los 9>
[+e8 efeeA A A -6+ -¥/¥0 YAQ/VAEY/AA #YAAVEY/AS Y YEY/FY RIS TR (o35 Ladli
A A “[0+) -V/¥- A JardVin! #Y/FeEV /¥ YANOEV/D- L gylo+ o ypes 2 eSS ) oh
A A WANN+ =YY Y NAEY/AY #[ANEVIVD YL /VVEY 08 o (@yo oo
D D -[o¥¥ AYY Y¥/-VEY/EA AATAY=2 ¢/ VY[ YEY/YS Les gyl

sl (5o gino EMES] pae oximd L dldie Y B9 o 225 (29)5 ) LSD (s s b ol il ly Jilos
alyo 5 (D) cseil i Ao po 4y o (5B ke alo o (#) g3l & S g3l Ao (255 0909) St e 5 55 Slac Sl b Gyl o (el gl )l eeY

{(E) 0ol 4l o & o (5,55
Sl ojluil 3)5ly cq> Cohen’s d (e 5-v

25 17
24 16
23
2 15
21 14
=4 2
= =1
18
EB En
W 16 » 10
S 8
14 -
I3 3
-
Z 11 =7
T 6
g 5
2 4
6 3
O3l Gaji om ¢ Rl Gsa)) Ok Q) on EE
ol OGN e L i e O e gl RO G e W N G e ) s gl

calises (glaog,S ) TNF-a ok Ol =Y Jges

b ol p<ele e o)) Ladgylo b on podt ) yhe
(Y loged) 091 jlo gxe WS (P</+ V) Lasglo
los (g0l i polie b 4 lis o
095 39 e S oS maie g jlim
Lad g lor g yod (P<e/++ V) olyae j+iop o3
15 pialS <[+ ¥Y) lhes P</e+Y)
905 Gt Al o b awslie jo 5, B0l al> 1o
GalST cnl (P<eTe 2 V) olyhe i o3 09,5 5
(Y 5log03) 395 (5l Sxe

WAV p3,59,2 N PP o lad (YO 095 ls]lijﬁ.lulngl:nl:u:

lisee (sloog S 50 IL-6 Zokaw Olyss =V Hldges

20 0393lms Al e )0 (o295 (i dlia o

b orpeitlhe) 09,8 Gm p—w S5 e
L o eitilyae 5 dP<e/+V) Lad g lor iy pos
Laigyls Lo o sei+ilyae s (P<+/+V) olyae;
Lasgyls Lo Lasg lor iy o o(P<e/+ =+ +Y)
Lo ig)ls 05,5 b olyae; 09,5 (e g (P<+/++ %)
Al> 0 50 09 o e BT (P<-/- - 0)
035 Gm pr— S5 e 0 LSl
(P</Y) Ladgylorcp poi Lo oo i+ lyae

(P<-/-V) ey L o yadt o)l 2 e

http://rjms.iums.ac.ir


https://dor.isc.ac/dor/20.1001.1.22287043.1397.25.1.5.8
https://rjms.iums.ac.ir/article-1-4930-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-12-08 ]

[ DOR: 20.1001.1.22287043.1397.25.1.5.8 ]

w
R

(HbA1c) (%)
v 0O
N o

4
]

o

Ll pl O
ke o5 » HDALE b o1 ¢ o

0 S

R omwd 53 2,5 olae) 35315

s o o o g Sk
ol OB el G e OB e Wy

ilice loog,S )3 pyus 515 Syeis Y Jlogel

O9iloien b dulin )3 P<ele v} b 3yl ine clis TT
0ol b dulio 0 P/ gl )3 o iz ogles s

w2l (Y7) ),Kan g Farinha asjlas gzl
a—s gl lee b (gy9,00 A lan ,o Bente oy
Slogslen g cobs 3 o 285 5 ()9 e
53 16 &5 505 (s oS ans B e ool
o ol 5 lam 23 5 S (sl Jsko &
o Cabo (g ke w5 o TNF-a g ol
Do SYsb (559 Cedlad plxil g 9,15 (allS
L b 5 698 Lledlas G5ll S lsea
Sl s S L S e ol
R I i o
P boSsulw ol Gals g S8 55 5 55 l8
ot sl (5 ol g ile (B)lse SRalS
L 6y9m dlin o ol Kan o Luciana (1) s,ls
2 el saslb 5 Say codld ST plsie
S Selati—s () 5 1V 9 il Gl slan
Fool Ui owyp beonds Bolas 6L:a6ﬁl.¢ﬂ)l5
oS Slllas 25145 0o,S 6 pFamys o lis

5 IL-6 zobaw (55, 5 e SYsb 3 L) )g L
oeals L aslesls pladl sl of 81 TNF-a

u‘)&“” 9 José (Y) o o009y °|)"°‘Q 6)‘065.3.9
s ..\_30; Lg).:f A5 (5,90 6“"—”—5"" o
Sl G sl Shy sl IL-6 Seolw
Sbrsl 9o (252 9 S G Job—w j0 5 009
)9 Cedled g .09 co Gl gl 4y Ciaglie

http://rjms.iums.ac.ir

S 35 ATl 9 Cny

Byan dS W 5 ek de ol Gudod (o
el @l @ Gl oped g pliae; (Sie>
ao y3 BMI 56 TNF-2 dL-6 ls e _zalS
9 HbAlc L;.J}st..o LQLQQDI—’*' 9 ON 22
Oleirinyed 05,5 5o (rizeed 005 (SIS
Gyae 5 &len Culled Bloly b Ylazs!
b esie (nl 30 3SR b 2ol olyas;
Warg 8 s .wue,5 Ko slhoeg,S 4 cas
Sl o o jlo Jme OS] poe Sl uimd
OlAe 09,5 5 Ladg)lotin pod 09,5 98 (e (B9
g

Q,:iil.:.o ‘uﬁ‘ju*“-’ ﬁ&LB..olg c\_%l.‘d,o 59
05,5 ;> L6 5 TNF-2 i (y3o e
3O 6)lf-.\JLo d:L.’>).o )9 LJAA-Q[S L°35)1‘>+Cﬁ)'°3
095 0 ose il ey > e el
6)‘5565.240 u«.@L{ s”_‘6 W sLAjg)‘Q+Q%)AS
Ogeslom ad o 50 (0895 ammlie 40 092
IL- W L) Lou's)‘o l.: LA;ﬂ)‘“’*’Q-.’.)AS 509; O
=l (Y 5 ) Jloged) 09 o gae B! 6
Bente sbo mls b Gisw opl )0 ol gudod
oK e g Jose (V) o, K. 4 Luciana (1)
L 5 oo (YO) Ko g Mendham 4 (Y-)

WAV (53,55,5 A8 o5l Y0 o )55 1gjl) 1T js mglealan


https://dor.isc.ac/dor/20.1001.1.22287043.1397.25.1.5.8
https://rjms.iums.ac.ir/article-1-4930-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-12-08 ]

[ DOR: 20.1001.1.22287043.1397.25.1.5.8 ]

...9TNF-a dL-6 jolie  yliae; Slhss Brae 5 Sloyd oyl dolipy SO )..fL: as o

Aules ol

IL-6 eSilee Slyhesrinyed 5 Olidej 09,5 50
> yo 4y o G903l Al e )3 TNF-2
iz Sl L (5l s (1ol (ge3l i
5 olrie 09 50 (295w a—milie o
B Ladg )l 09,5 L b pusite cl Gl yhe 0 o
al>,0 )0 TNF-a 5 IL-6 als o4 )l cxe
ol cll> 4 e 5 090> U (6,5 uile
Olayer 56 Logas ;0 Ghudos (Y 5 laged)
Ol slocdslio b (a5 Bras s (23555 o pod
G 5o S i 8L b e cnl s 2
gl 45 Conglia <l jslate 4 ) San 5 Xi
@ o93teliFe b pgilaliSo b oo slatse
Glawd aXan £ Do 4 liae i wg S ol e
yobdo TNF-a e pg0 09,5 ,0 oo 4
S Jlonllh sl 009 Sl 6)lo e
Sidos 5o (F)) wii ole Sl opl sl sasie
olas; olas S ) b o See 5 Zafer oo
sl @ 2 des Ae) (2lome (9o ouxo o35 5
5155 Jawgs alyg jsboas a5 (s 0 e 9k
52575 45 89,5 (g S Az D plonil (ST o5
oS gl Ol 1alS el ljhe; 0 )lae
o o308l Cde 1) 56 pl g 0a b TNF-a
Slawsls oylaes &b 5l SlowST ool elis
2 oh)Kes g (a8 e Ko A o (FY)
3 Ohae; syS Codgilie Sl eslai il (g9,
)'| ool ol b oo LS.JL)Q Ls‘M sl hge
O 955 2975 45 233,5° lyie L 9599 Y|
b S 095 )0 o> S el el yhe;
Oleyd 09,5 b dunslde )3 (s 9,5 Loads oo
T 559095 55,55 Jole oy S (it 0
gl o | (IL-6) $= a5 o) 20 o(TNF-a)
) G 9590 il 5l (B (ubs @l e (b
5 0l 2@ e (FY) wa 5o alS
S W0, Gleie gy9me dlan yo 00l >
PSS e Ve 900) Olide) e 95
59,55 Jole ol Grals cely (Glgl5 & j5o @
(IL-6) $- 5ol 2l 5 (TNF-a) LalT (5 5058

WAV p3,59,2 N PP o lad (YO 095 ls]lijﬁ.lulngl.:nl:l.n

(V)
St (ol Gyl 5l &5 ala g5l 51 (S
039 Gl b o0 Sl falS cge G
g LrelS cel wilg oo 039 Srals Lol
A osd gz bl slacnS gule
N5 Gj9 (RS p &S (ola ) w0
3 059 eSSl LK e g Monzillo (YY)
T 3 (S5 Sem hawi adlny S @l
S oLl e oledl slagS gl (Se> (B8
A 9 83,5 oy 1) el 4 Saglia L
Sgste el G ()39 )0 4z BB sd W8S
IL-6 als § pdgil & Co il vs oL
2 st 97 e &S Qb (FA) 350 0
G sl sl o GRlBIL S 4l
OS5 ol dall- jgag 59,55 555518 wiile o]
Coa—dy Sy obml & e Wlgie VA 5 7
818 ol (F2) 085 St o el
Olyeds Slgioe (252 <8l Rl oig 9 0
85 1, el sla S gl e g 03,8
S Olgrea (o8 59 Sl L |) e o wamo
7 009 9 039 Rl 53 kel g cawlie 13
50 Oty Slalllae S Lz oo S (o0 Jos
9l o5y eledlas ol il 5l G aslesls ol
..\._‘.ul.’s.‘o L5"l—“"‘>‘ ST 9 T 0% u@lf )‘
J—ol plo 5 (S oy b asbsTl(F )
sz <8l el b el TNF-a g IL-6 oJgs
Hhor pall 8 Syl 90 Gl (oo b
sals 2153.5,0 Yz cd 5 ams olgi oo oyl pl
b geslom al e 5o Ladg)lor i yad 09,5 55 (339
oS 559 IOVE 0L JSloslasl 9w o =YY
VIYYS ol Sloslal b s o sowe 0 -VIOA
G oS Wilgs aS G oo slojlailas (F Jgo)
TNF-a 5 IL-6 sla plSgnle zohw jo lo e

http://rjms.iums.ac.ir


https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwirhuOw9bvVAhWJXhQKHV_jCNIQFggnMAA&url=https%3A%2F%2Ffa.wikipedia.org%2Fwiki%2F%25D8%25B9%25D8%25A7%25D9%2585%25D9%2584_%25D9%2586%25DA%25A9%25D8%25B1%25D9%2588%25D8%25B2_%25D8%25AA%25D9%2588%25D9%2585%25D9%2588%25D8%25B1%25DB%258C_%25D8%25A2%25D9%2584%25D9%2581%25D8%25A7&usg=AFQjCNGt4gITML98QldFwfGsFcBc824gnA
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwirhuOw9bvVAhWJXhQKHV_jCNIQFggnMAA&url=https%3A%2F%2Ffa.wikipedia.org%2Fwiki%2F%25D8%25B9%25D8%25A7%25D9%2585%25D9%2584_%25D9%2586%25DA%25A9%25D8%25B1%25D9%2588%25D8%25B2_%25D8%25AA%25D9%2588%25D9%2585%25D9%2588%25D8%25B1%25DB%258C_%25D8%25A2%25D9%2584%25D9%2581%25D8%25A7&usg=AFQjCNGt4gITML98QldFwfGsFcBc824gnA
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwirhuOw9bvVAhWJXhQKHV_jCNIQFggnMAA&url=https%3A%2F%2Ffa.wikipedia.org%2Fwiki%2F%25D8%25B9%25D8%25A7%25D9%2585%25D9%2584_%25D9%2586%25DA%25A9%25D8%25B1%25D9%2588%25D8%25B2_%25D8%25AA%25D9%2588%25D9%2585%25D9%2588%25D8%25B1%25DB%258C_%25D8%25A2%25D9%2584%25D9%2581%25D8%25A7&usg=AFQjCNGt4gITML98QldFwfGsFcBc824gnA
https://dor.isc.ac/dor/20.1001.1.22287043.1397.25.1.5.8
https://rjms.iums.ac.ir/article-1-4930-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-12-08 ]

[ DOR: 20.1001.1.22287043.1397.25.1.5.8 ]

Sl i gyls gae zalS ygesl i Al e
5 0lrie) 09,5 30 (29,5 dumliie )d (rizren
AW Lasg)lo 09,5 b o yusie ol o) pae 3 oy 3
al>yo ;0 o S5 SalS g (5l s
ol cll> 4 e 5 (090> U (6,5 0ile
» st 50 o L8 Slallas o(F g 1V loges)
b less pl 50 (0edsS plb—w b slo, (s,
odalie o 9IS gl (i (Rl g S
Og> w8 Ghals ol )Ses 5 6,2l (V) w0 S
L Rl @l sloige o ) olyie; lags
Juis & Kan g ol (FA) o, 5)l58
9§ Seo—elSsnla S (0lhe5) g )S Ry
(F) wo S 5155 g S Sl ST
bo o, o 8L Slha o oS o
3929 Sy o0 a3 4 pl by (O0) W5 losls
o 9S Logas (lyie; jo it glacolsbi
Coglie rals cel (FA o FY YV-YF ) e
35568 cils p oo (FY 9 YY) dg—dl @
31 slossy SIS iz g 5 ogmme <l 32,
ool o 5o 3500 )0 J33 lap—asilicc
FO) ab b ppw 3555 ol cules o 5 IS4
(¥7
oo Jlaisl )19 oo ool iamdds ulis 4 axg5 b
Ol (St S—an 5 5l Collid plxil a5
abojl blis jo I8 sladl=s 51 S olpsa
g9 abd slom )0 F5e (Slalie Glaazls
Omizrar S oo Jlos! (HDALC 4 (9> 5515) ¥
2 PS5 ol Sl w90l (35ei ol e
Aloe bl 5 (SHgbis loaxl b oS
@ arg b eigen 335 o ¥ gy Zubis (5 len
0935 P U= 27 S—e)d 9 Uiy S S
S Olyedr Wlgs oo (S adlad ey lot i o3

http://rjms.iums.ac.ir

OSer 5 o2 e @

Sl gulis 4y az g b ol ply (FF) 09000
IL-6 Silo Lol a5 ol Jlazl olgi oo 3
olre) 5 olrejrinses slo 09,8 0 TNF-a
S —uS1 5T olge 09> e 4 ojls Jlazs]
g V) g, Codglio 0g>g (FY YV-YY)
Olyae o aS cunils (FF 5 FY) s 9,5 5 (F)
@ ey S Sl j Sl Gudod (B
J992) 092 39290 05 2 e )5 (e PITY e
e

Snbio lo,gS1 () foge aS) 4 a2 o5 L
9 0—ab oo Sol5 ¥ o cobo lem o Se
Solowm Sguy sl p Cla s 5ST Lol Bus
HDALC (e axl 5 Jole cal JyS <ol
8 Sowanl ol sl siabe T ey &S
Ol oaimo il g 00g 4l OS5 ol Y- b 9>
a5 Cals S g ol deliyg a4 sl il
cal Gles oo (FO) el 00y ),.Jw.a_es.o S
oSl 2alS ol Gudiod (Lol 4l o ot
53 Ldg)lor iyl °9)5t 2o B it Gl (93l me
Az yo 33 58 5 o9e3l G Ao po b aslin
Ladgylo Ly Ladglor i o 09,8 (e 090510
Sl i (F 5 ¥ Lloged) 09 Hlo cme OS]
b oo Baly s )3 SIS (B
£ ks Bl o3 55 r olad 5o (el
O Al s Slposs pl sl es o Gali8l g
9 gl G LS )0 (69,8loe D s
sl BU efgn Sligime Gl b e
b (83 9 wdlioe GLUT-4 ¥ 3551 55515
o 5 Gl L ds—il 0 Shes C 05
oo SIS Cils s Ligl3El el GLUT-4
el ol jiagh mlii b s (YF)
39, V0 3l o 50 LS o Hardini 5800
BFe ¥ e 0bo glhlew 59, 2 sls collad
ks o o, Sen 5 Grace 4 (YY) o #-
05> S oS Jlogae Jrals «(FO) )9
5 &ilep cudled plil 5l asy 1) 59 sHDALC
53,8 )15 Ghles ol

S, Sln Glidesrin yoi g i) 09,5 )0

WAV (53,55,5 A8 o5l Y0 o )55 1gjl) 1T js mglealan


https://dor.isc.ac/dor/20.1001.1.22287043.1397.25.1.5.8
https://rjms.iums.ac.ir/article-1-4930-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-12-08 ]

[ DOR: 20.1001.1.22287043.1397.25.1.5.8 ]

@...5TNF-3 dL-6 jolie  yliae; Slhss Brae 5 Sloyd oyl dolipy SO )..fL: as o

Williams & Wilkins; 2006. P. 124-9

6. Agha Alinejad H, Molanori Shamsi M.
[Exercise induced release of cytokines from skeletal
muscle: emphasis on IL-6]. Iran J Endocrinol Metab
2010;12(2):181-90. Persian.

7. Dovio A, Angeli A. Cytokines and type 2
diabetes mellitus. JAMA,; 2001. 268: 22-33.

8. Kern M, Wells A, Stephens J, Ehon CW,
Friedman JE, Tapscott EB, et al, editors. Insulin
responsiveness in skeletal muscle is determined by
glucose transporter (GLUT4) protein level. Biochem
J 1990;270:397-400.

9. Bente KP. Anti-inflammatory effects of
exercise: role in diabetes and cardiovascular disease.
European J of Clinical Investigation 2017;47:600-
11.

10. Nicklas BJ, Hsu FC, Brinkley TJ, Church T,
Goodpaster BH, Kritchevsky SB, et al, editors.
Exercise Training and plasma C-reactive protein and
interleukin-6 in elderly people. J Am Geriatr Soc
2008;56:2045-52.

11. Shehab M, EIl-Kader A. Aerobic versus
resistance exercise training in modulation of insulin
resistance, adipocytokines and inflammatory
cytokine levels in obese type 2 diabetic patients. J
Advanced Res 2011;2:179-83.

12. Ryan AS, Nicklas BJ, Berman DM, Elahi D.
Adiponectin levels do not change with moderate
dietary induced weight loss and exercise in obese
postmenopausal women. Int J Obes Relat Metab
Disord 2003;27:1066-71.

13. Touvra AM, Volaklis KA, Spassis AT, Zois
CE, Douda HT, Kotsa K, et al, editors. Combined
strength and aerobic training increases transforming
growth factor-B1 in patients with type 2 diabetes.
Hormones 2011;10:125-30.

14. Fasshauer M, Klein J, Neumann S, Eszlinger
M, Paschke R. Hormonal regulation of adiponectin
gene expression in 3T3-L1 adipocytes. Biochemical
and Biophysical Research  Communications
2002;290:1084-9.

15. Kasapis C, Thompson PD. The effects of
physical activity on serum C-reactive protein and
inflammatory markers: a systematic review. Journal
of the American College of Cardiology
2005;45:1563-9.

16. Straczkowski M, Kowalska |, Dzienis-
Straczkowska S, Stepien A, Skibinska E,
Szelachowska M, et al, editors. Changes in tumor
necrosis factor-alpha system and insulin sensitivity
during an exercise training program in obese women
with normal and impaired glucose tolerance.
European Journal of Endocrinology 2001;145:273-
80.

17. Soeda S, Ochiai T, Shimeno H, Saito H, Abe
K, Tanaka H. Pharmacological activities of crocin in

WAV p3,59,2 N PP o lad (YO 095 ls]lijﬁ.lulngl.:nl:l.n

00,5 Jas St Sloll 25 ) il
145 TNF-a 5 IL-6 slocnlS gl zola i
il 4 Cnglin angi 5 ¥ g9 s 5
@ a9 b puien was Jhals 1) ol 5
Ol oo g ye (b g (5950 SV (o)
Sl 5 555 ;555 Ll ol Jles
Olyae; eauS cdl o sleog,S ;0 TNF-a 4 IL-6
Pr—ae ole; sl culalie 92y cle a
5 (e 355 9 i 9,5) SAIgig9Ms Lo gua >
(TS o o Gl g o iy oS5

el olhae @b ) SlagsT

S g padi
rhio ;o gemiils A, 5l —isu allas oyl

Sl oyleb b (oD3)5 GGl s 4D (650
ol Bl g ol 5 ool o #/AY/AO/FEN T

Szl oyl as Slyse ads g oanses b
oyl ]y i Je S wilodged (gL Guas
L & diS g (Aol (ol 5o QB 25 (e

ailaoly Jle olas

&b

1. Zijoud S, Hosseini J, Hasanshahi G, Mahmoodi
M, Rezaeian M. [Chemokines: Small Molecules
Participate in Diabetes]. Zahedan Journal of
Research in Medical Sciences 2013;15(4):1-5.
Persian.

2. Luciana  C, Jaime D, Carlos  E, Menezes
S, Fabiano T, Célio F, et al, editors. Physical
exercise on inflammatory markers in type 2 diabetes
patients: A systematic review of randomized
controlled trials. Oxidative Medicine and Cellular
Longevity 2017;18:1-10.

3. Plomgaard P, Nielsen A, Fischer C, Mortensen
O, Broholm C, Penkowa M, et al, editors.
Associations between insulin resistance and TNF-a
in plasma, skeletal muscle and adipose tissue in
humans with and without type 2 diabetes.
Diabetologia 2007;50:2562-71.

4. Moller DE. Potential role of TNF-a in the
pathogenesis of insulin resistance and type 2
diabetes. Trends in Endocrinology & Metabolism
2000;11:212-7.

5. Shils M, Shike M. Modern nutrition in health
and disease. 2nd ed. Philadelphia: PA: Lippincott

http://rjms.iums.ac.ir


http://zjrms.ir/browse.php?mag_id=72&slc_lang=en&sid=1
https://www.hindawi.com/80495726/
https://www.hindawi.com/39474129/
https://www.hindawi.com/16480342/
https://www.hindawi.com/16480342/
https://www.hindawi.com/15620762/
https://www.hindawi.com/50963497/
http://onlinelibrary.wiley.com/journal/10.1111/\(ISSN\)1365-2362
https://dor.isc.ac/dor/20.1001.1.22287043.1397.25.1.5.8
https://rjms.iums.ac.ir/article-1-4930-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-12-08 ]

[ DOR: 20.1001.1.22287043.1397.25.1.5.8 ]

metabolites crocins, picrocrocin and safranal for
quality determination of the spice grown under
different environmental Moroccan conditions.
Scientia Horticulturae2012;121:366-73.

29. Tofighi A, Ghafari G. [Effects of regular
aerobic training accompanied by omega-3
supplementation on soluble intercellular adhesion
molecule-1 and lipid profiles of obese elderly
women]. Iranian Journal of Nutrition Sciences &
Food Technology 2013;8(3): 35-44. Persian.

30. Ghaffarpour M, Houshiar RA, Kianfar H.
Household of scales guide, conversion coefficients
and percent of edible food. Tehran, Publication of
Agricultural Sciences 2000;25:24-29.

31. Praet S, Loon L. Optimizing the therapeutic
benefits exercise in type 2 diabetes. J Appl Physiol
2007;103:1113-20.

32. Nezamdoust Z, Saghebjoo M, Barzgar A. The
effects of twelve weeks of aerobic exercise on serum
levels of Vaspin, fasting glucose and resistance
Insulin in Patients with Type Il diabetes. Iranian
journal of Diabetes and Metabolism 2014; 14:99-
104.

33. Swain D, Hrltz B. the fuel calculations
(application of equations). 1st ed. Iran: Tehran.
Publishers; 2001. P. 1: 4-112.

34. Meamarbashi A, Rajabi A. The effects of
peppermint on exercise performance. Journal of the
International Society of Sports Nutrition 2013;
10:15-21.

35. Mendham AE, Duffield R, Marino F, Coutts
AJ. A 12-week sports-based exercise programme for
inactive Indigenous Awustralian men improved
clinical risk factors associated with type 2 diabetes
mellitus. Journal of Science and Medicine in Sport
2015;18:438-43.

36. Farinha JB, Steckling FM, Stefanello ST,
Cardoso MS, Nunes LS, Barcelos RP, et al, editors.
Response of oxidative stress and inflammatory
biomarkers to a 12-week aerobic exercise training in
women with metabolic syndrome. Sports medicine-
open 2015;2:1-0.

37. Kohut ML, McCann DA, Russell DW,
Konopka DN, Cunnick JE, Franke WD, et al, editors.
Aerobic exercise, but not flexibility/resistance
exercise, reduces serum IL-18, CRP and IL-6
independent of beta-blockers, BMI and psychosocial
factors in older adults. Brain Behav Immun
2006;20:201-9.

38. Monzillo LU, Hamdy O, Horton ES, Ledbury
S, Mullooly C, Jarema C, et al, editors. Effect of
lifestyle modification on adipokine levels in obese
subjects with insulin resistance. Obesity research
2003;11:1048-54.

39. Ouchi N, Parker JL, Lugus JJ, Walsh K.
Adipokines in inflammation and metabolic disease.

http://rjms.iums.ac.ir

OSer 5 o2 e @

saffron. Journal of Natural Medicine 2007;61:102-
11.

18. Hosseinzadeh H, Nassiri M. Avicenna’s (Ibn
Sina) the Canon of Medicine and Saffron (Crocus
sativus L.): A Review. Phytotherapy Research
2013;27: 475-83.

19. Garcia C, Riese H, Escribano J, Ontanon J,
Fernandez A, Atienzar M. et al. editors. Effects of
long-term treatment of colon adenocarcinoma with
crocin, a carotenoid from saffron (Crocus sativus
L.): an experimental study in the rat. Nutrition and
Cancer 1999;35:120-6.

20.Jos¢ M, Sandra M, Gustavo J, Carlos
H, Everardo M, Guilherme D et al. Interleukin-6
increases the expression and activity of insulin-
degrading enzyme Mirian A. Scientific Reports
2017;7:1-12.

21. Kianbakht S. [a systematic review of the
pharmacology of saffron and its active ingredients].
Journal of Medicinal Plants 2008;7(4):1-27.
[Persian].

22. Xi L, Qian Z, Xu G, Zhou C, Sun S. Crocetin
attenuates palmitate-induced insulin insensitivity
and disordered tumor necrosis factor-a and
adiponectin expression in rat adipocytes. British
Journal of Pharmacology 2007;151:610-7.

23. Altinoz E, Oner Z, Elbe H, Cigremis Y,
Turkoz Y. Protective effects of saffron (its active
constituent,  crocin)  on  nephropathy in
streptozotocin-induced diabetic rats. Human &
Experimental Toxicology. 2015;34:127-34.

24. Azimi P, Ghiasvand R, Feizi A, Hosseinzadeh
J, Bahreynian M, Hariri M, et al. Effect of cinnamon,
cardamom, saffron and ginger consumption on
blood pressure and a marker of endothelial function
in patients with type 2 diabetes mellitus: A
randomized controlled clinical trial. Blood Pressure
2016;25:133-40.

25. Falah H. Principles and methods of
Biostatistics. 2nd ed. Tehran: Publishing Subhan;
2013. P. 11-206.

26. Yousefepoor P, Tadibi V, Bahpor N, Parno A,
Dalbari A, Rashidi S. [Effects of aerobic exercise on
glycemic control and risk factors CVD in people
with type 2 diabetes]. Med Medical Journal of
Mashhad University of Medical Sciences 2015;
57(9):976-984. [Persian].

27. Aryaeian N, Arablou T, Sharifi F, Hosseini A,
Valizadeh M. [Effect of ginger consumption on
glycemic  status, insulin  resistance, and
inflammatory markers in patients with type 2
diabetes mellitus]. Iranian Journal of Nutrition
Sciences & Food Technology 2014;9(1):1-10.
[Persian].

28. Mounira L, Charles L. Cantrell b.
Quantification of saffron (Crocus sativus L.)

WAV (53,55,5 A8 o5l Y0 o )55 1gjl) 1T js mglealan


https://www.nature.com/articles/srep46750#auth-2
https://www.nature.com/articles/srep46750#auth-3
https://www.nature.com/articles/srep46750#auth-4
https://www.nature.com/articles/srep46750#auth-5
https://www.nature.com/articles/srep46750#auth-5
https://www.nature.com/articles/srep46750#auth-7
https://www.nature.com/articles/srep46750#auth-1
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwiEkdycnKzVAhUECpoKHWV1BvoQFggoMAA&url=http%3A%2F%2Fjournals.sagepub.com%2Fhome%2Fhet&usg=AFQjCNHmXMxxlYGd9t_MwtDQHd0_ctvOPA
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwiEkdycnKzVAhUECpoKHWV1BvoQFggoMAA&url=http%3A%2F%2Fjournals.sagepub.com%2Fhome%2Fhet&usg=AFQjCNHmXMxxlYGd9t_MwtDQHd0_ctvOPA
https://www.ncbi.nlm.nih.gov/pubmed/26758574
https://dor.isc.ac/dor/20.1001.1.22287043.1397.25.1.5.8
https://rjms.iums.ac.ir/article-1-4930-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-12-08 ]

[ DOR: 20.1001.1.22287043.1397.25.1.5.8 ]

@...5TNF-3 dL-6 jolie  yliae; Slhss Brae 5 Sloyd oyl dolipy SO )..fL: as o

WAV p3,59,2 N PP o lad (YO 095 ls]lijﬁ.lulngl.:nl:l.n

Nature Reviews Immunology 2011;11:85-97.

40. Mujumdar PP, Duerksen-Hughes PJ, Firek
AF, Hessinger DA. Long-term, progressive, aerobic
training increases adiponectin in middle-aged,
overweight, untrained males and females.
Scandinavian journal of clinical and laboratory
investigation 2011;71:101-7.

41. Xi L, Qian Z, Shen X, Wen N, Zhang Y.
Crocetin prevents dexamethasoneinduced insulin
resistance in rats. Planta Medica 2005;71:917-22.

42. Zafer S, Aldhehri W, AL-Bishri, Rasha H.
Saffron (Crocus Sativus) ameliorates Tnbc-induced
colitis in rats via downregulation of inflammatory
cytokines TNF-a and IL- 10, caspases-3 gene
expression and oxidative stress in experimental rats.
Pharmaceutical Sciences 2017;7:1-9.

43. Samarghandian S, Azimi- Nezhad
M, Farkhondeh T. Crocin attenuate Tumor Necrosis
Factor-alpha (TNF-o) and interleukin-6 (IL-6) in
streptozotocin-induced diabetic rat aorta. Cytokine
2016;88:20-28.

44. Razavi B, Hosseinzadeh H. Saffron as an
antidote or a protective agent against natural or
chemical toxicities. J of Pharmaceutical Sciences
2015;22:23:31.

45. Grace A, Erick C, Francesco G, Petra
L, Neil A. Clinical outcomes and glycaemic
responses to different aerobic exercise training
intensities in type Il diabetes: a systematic review
and meta-analysis. Cardiovascular Diabetology
2017; 2:1-9.

46. Richard D, Wendy K, Richard K, Eugene J,
Eric C, Barbara A, et al, editors. Critical review
dietary carbohydrate restriction as the first approach
in diabetes management: Critical review and
evidence base. Nutrition 2015;31:1-13.

47. Hardini P. Role of Aerobic exercise as an
antidiabetic therapy in Type2 Diabetes Mellitus: A
pilot study. UTRR 2017;6:76-82.

48. Mohajeri D, Mousavi G, Doustar Y.
Antihyperglycemic and pancreas-protective effects
of Crocus sativus L. (saffron) stigma ethanolic
extract on rat with alloxan-induced diabetes. Journal
of Biological Sciences 2009;9:302-10.

49. Rajaei Z, Hadjzadeh MA, Nemati H, Hosseini
M, Ahmadi M, Shafiee S. Antihyperglycemic and
antioxidant activity of crocin in streptozotocin
induced diabetic rats. J Med Food 2013;16:206-10.

50. Arasteh A, Aliyev A, Khamnei S, Delazar A,
Mesgari M, Mehmannavaz Y. Effects of
hydromethanolic extract of saffron (Crocus sativus)
on serum glucose, insulin and cholesterol levels in
healthy male rats. J of Medicinal Plants Research
2010;4:397-402.

http://rjms.iums.ac.ir


https://www.ncbi.nlm.nih.gov/pubmed/?term=Samarghandian%20S%5BAuthor%5D&cauthor=true&cauthor_uid=27529541
https://www.ncbi.nlm.nih.gov/pubmed/?term=Azimi-Nezhad%20M%5BAuthor%5D&cauthor=true&cauthor_uid=27529541
https://www.ncbi.nlm.nih.gov/pubmed/?term=Azimi-Nezhad%20M%5BAuthor%5D&cauthor=true&cauthor_uid=27529541
https://www.ncbi.nlm.nih.gov/pubmed/?term=Farkhondeh%20T%5BAuthor%5D&cauthor=true&cauthor_uid=27529541
http://www.sciencedirect.com/science/journal/10434666
https://cardiab.biomedcentral.com/
https://dor.isc.ac/dor/20.1001.1.22287043.1397.25.1.5.8
https://rjms.iums.ac.ir/article-1-4930-fa.html

Original Article http://fjms.iums.ac.ir

[ Downloaded from rjms.iums.ac.ir on 2025-12-08 ]

[ DOR: 20.1001.1.22287043.1397.25.1.5.8 ]

Comparison of the effect of a therapeutic exercise program and oral
administration of saffron on the levels of I1L-6, TNF-a and glycemic control
In type 2 diabetic women

Ali Rajabi, PhD candidate in Exercise Physiology, Faculty of Education and Psychology, University
of Mohaghegh Ardabili, Ardabil, Iran (*Corresponding author). alirajabil4@gmail.com

Marefat Siahkouhian, PhD, Professor in Exercise Physiology, Faculty of Education and Psychology,
University of Mohaghegh Ardabili, Ardabil, Iran.

Ali Akbarnejad, PhD, Associate Professor in Exercise Physiology, Faculty of Physical Education and
Sport Sciences, University of Tehran, Tehran, Iran.

Abstract

Background: The purpose of this study was comparison of the effect of a therapeutic exercise
program and oral administration of saffron on the levels of IL-6, TNF-a and glycemic control
in type 2 diabetic women

Methods: 48 type 2 diabetic obese women were randomly divided into four equal groups
(saffron + training, training + placebo, saffron, placebo). The saffron group + training and
training + placebo groups performed aerobic training with intensity of 60-75% of maximal
heart rate for 8 weeks (three sessions per week). Daily dose of 400 mg of Saffron sprout powder
(once a day) was used for two months. The placebo contained 400 mg of wheat flour. The
following IL-6, TNF-a, Blood glucose and HbA1c variables; lipid profiles and HOMA-IR were
tested. The Shapiro-Wilk test, variance analysis with repeated measures, Bonferron's post hoc
test, and one way analysis of variance with LSD post-test.

Results: In the post-test phase, the pre-test the variables IL-6 and TNF-a, blood glucose and
HbALc in intervention groups decreased significantly, and also in the post-test between group,
saffron + training with training + placebo, saffron + training with saffron, saffron + training
with placebo and saffron with placebo there was a significant difference (p<0.05). Also, in
variables of weight and BMI, there were statistically significant differences between saffron +
training with placebo groups, training + placebo with placebo groups, and saffron with the
placebo groups (p<0.05).

Conclusion: It can be possible aerobic exercise and saffron consumption have a protective
effect against the increased levels of blood glucose and HbALc. It is possible that the reduction
of blood glucose, IL-6 and TNF-a in saffron recipients is due to the presence of saffron
metabolites, especially flavonoids (crostein and crocin) and increased antioxidant defense
system through saffron.
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