[ Downloaded from ijdid.tums.ac.ir on 2026-04-28 ]

VeY=IAY (Y o,Ladh) YF 0,590 V¥ ¥ puS g ula a0l g3l auusd galie g Cislaa alas

wwwglio g cmildm g (50w Tobaw 9 (119385 5 (5 5k JoSo g (510 218 (o glio (9 yod ik Cuid
339 LS (51518 (410 3o 3 (yud quil 4

‘Lﬁé)}; V':?JJ}% uTc‘rlﬁmﬁ‘f‘Mn\*a&j}‘ 4.:3) c“}jjx.d L“J._J‘

a.\&

5 ool o psbe p Oldes b JoSo 5 lonls maslie el anis e s addlae cpl 51 e taedie
Sy 0ds lal glyls Ol e 5 ) sudl 4 S slas

(s 03 Dl w0 alas sba (Disalal ghls 5 Blr Ol Gl B e (ooaaes ash opl b3 b Sy,
A ety o d 42s a5 ths Sl Sdedy (el ey S LUAS e (B0 05 S ) J S 5 JeSe « JaSiot oy o3
B ng.:»?'jjsb.oljép)' 025 Sl oSt s a3 5 e 65,8 sl bl (glopls moslie Slaiy o0 jae Cug 5o aids
A (5UTCQ s ko 2T 5 s el EA 5 005 i A e 3 55 S ek gas s S eslizad oSe Ol s s,
.mePS~/~o)\J@Mcbdjsfj;tj&p,lj;d,uioyjij\ oslizal L Waesls

JoSa 5 LSk s a3 (o ad 05,8 Dgnsl e 53 cpd gl 4 Canslie 5 liin s Olse 53 (golslins Sl aan t s ilaaly
w Coslie 2 ls g El il pilien s Ol ools OLES bl S Lo gl e (P e/00) sl oL O3l i 4 Sl
(P 2/00) Cuils Slslas Al J 28 05 S 4 Cond JaSle 5 oot s a3 (0 03 03,5 55 oy g

f o Cuslie 5 oilins o ol p OLdss b JoSo 5 slogls reslie p el anis St s e 4 i S e
5 Las g5 Oa g Lls Jsas Wl e Ol ae olS 558 035 ALl Glyls Ols e 53 e 53 0l (halS 4y i Ll oo 5]
.m@l\,@uwﬁ‘&uﬂﬁjc@;&iﬁmb@

gl s gl ¢yl 5 o3 JeSa glo pls (slacy o3 g S 0TS

B g W IO W [+ SN [ PP L PRSP g pobe 8ASEs (a5 S5 055 )

e oS 350 $58le 08 0u S (palimily, 5 S asle Buaaly (Luasl $Base il asls LLA sleml (Jua)) 1 aledi
afroundeh@uma.ac.ir : S s 3KI ey < AVEVOTYITT ;0305 0114411 ¥V

VEY/VY/Y 1 ey Gyl VECYNY/0 Y ol Caal 93 0 g, VESY/Y 0 /YF el ya gyl


https://ijdld.tums.ac.ir/article-1-6322-en.html

[ Downloaded from ijdid.tums.ac.ir on 2026-04-28 ]

VoY b 3 (1A ok Jase 5 slo gl (e gl (13 paS dBBA A 3l iS00 g o g )

03 1y liens a3l S a5 ol ol slgniy W5 pen
53 ol 0] S e ST el SadlSm & uly
5 blawgl bug | S8 Gl (ALl Ll
A4S bug S8 cills, Bl s eals Rl a5
Ch.ﬂ Ol e bLI N calisee Sladlle [VV] 555 e
SslS Sl 5 by (Pl il plagiben 5 il
(25 53 s sk cnl eslle 0] Wles S 2158
Le WATY) die oz S8l e b (SO 5ba
TINF-a® o 5l 86 iy dhwst O g 5 a2
GH) 425 030558 5 (ILB) V- 1S il ok 55,5
Jsb 3 0d BlSs s o8 0 [NV] 238 o i
Sl lagdss slaspaS b Lo B3l 5 s 5555 ol
e lamee 53 (allST SLid) 0as Sl 4 o8 Jles
SldeSe 5 sl Gpae Al iz 3 s
LS ol oob) Coueal ( Sy 5 b Jlslus
Slasls il SBT3 bl (2l 05 KT & ax 5
2k s S gl 4 iS5l s (ol
OLLS emmes 5 ol &Bly ax s 25 2l ol sladl
S5 Sl S L pled sl Sl g me S sl

DY] e
gl 5l (Crocus sativus L) ools ol L 0liss oS
SLS 5 p fee Sl Bl 05 5 e aLS Iridaceae
Lo 5558 5 LSl oS 55, Jols oS cnl 53 39 5
35 ge eS| 5T 5 ad e L OlS 5w x5 Ly ool
Qb il el 5 (guos s BT ey oo o 40 olS 0l s
ok Sl Slss sy S Olsea s ess el [VY]
38 oo o3 eslizal 350 o sl a4 Caaslie 5 3l (S pilee
gl Oz S el chle s Sl 8 bl 51 V]
OB sl S cl s s o D3l el
53 Sk Slled Coeal sas Do) el g Dl 55 055
oS Sl ol 5SS daigole 1ol Oloys 5 (6K
Sol ool el a4 Bl Sl (1B o SR L
;LL”;‘;»JKJ\@UZJ')}J;‘U [0] 555 o Bs,e 3 Shas 55

[Eaa®B u'.’l):" 3 L;.’L-»-H sladi gad 3 LAQ:S};iJT C}E,w I

4White Adipose Tissue
3 Tumour Necrosis Factor alpha

PRV

2l LS Sl 2l 03 il Sllass 5l S Bl
—l aslen 5 0 o DU G gl Lk
cilze b 5o (ool Sl el [V] sl el e By 0
Sydeme L Ll d cpl g s Bl L 055 LB s Oler
Eors ol gladle 5o V] g al ann s la)siS &
53 kol Sl 0T 4 by e gl olesl 5 fame ol
s GlS bl et e b LS
5 055 Bl 51 Sl Ols e Lo 3 VO 5 0L Loy OA ol
2 b jesS e e s £ imes L 5 Sy
(S S et 03 FsS G glaalel Sl SO
Sl gt ] el iy 5 O 51 6 5 lhe 5 B
w e o SUsb Sde gl (855 8,55 L eglle O35 wilsl
larS sl ile (S5dsm gadSpe 3l ol 5
S5 Slsen D) (S5 5 sl Shes oS 55 5
SlaoeS 5 La S sl ol 8] S o J 28 1 (L) 5
2ot s M8 psba 5 S e A5 oo CBL AL g
5 5 ailiE gh om il glacsl 5s SIS ) ke
3L [0 T] s ke Sl w53 (51 Dol
Ok Slogist o J 28 53 b o Sl il Ol geas o
IV] s S50 6,53 (8l e By 5 ol ol antli
S Sl 5 oy SIple 5 5,05, GBI CSL (gl
S ok e G55 MF Jse LS4
55 s M5 s Sl (lim s (o) ol (s3a

g g odual plS gosl &S AS e
LB gladshe S oS oyl 58U Olgear | livn
S olbens A] spdle ald a5 S s 4
dol el £8) 51 OLSI 53 oSl SslaghS oY s,
Sdsla) S sdas Il 5586 Olyea 5 el S
o S s Wse (8] b abs (BT Sty
Sl e Tl o il s Ogese
Olid Sldlas e ST i sl (il s sl 5
0 by S 4 cl Ses s ol &S A s
4350 Oly S 0 358 oo C3L Oy aS a3l S

I'Visfatin
2 PBEF
3 Viscera


https://ijdld.tums.ac.ir/article-1-6322-en.html

[ Downloaded from ijdid.tums.ac.ir on 2026-04-28 ]

(Y o Lak) YF 0,90 NP+ ¥ 13 g alaya .l ol awusd galis g culs alas V¥

Sl G Lo sl Gl o505 035 6L Sl ls
5 Ol S slie oS culey b ol dles s
Jsb 52 8 el (Sids dusllel gl cle ) 5 i
31 ouisS anml e Clbgls 1Y s 5l et g0 sl ole S
L asdlas @ 5555 Ll 0 UL &S O mils 51 L4 £
S 535 S QL 835 Llad B 05 sl s o g0 Sl
Labls Do 5 LAd Ser o Ao 5 S
JoS Ul 5l oy U saT L3 S sl & 5a5 O ey
530 5 aldbsls Huba 5 JolS Coloy bz b sl s b
o shasl 5 (555 5 (S5 Gilse) sl eSS L
e 553050 Lo ol anlllas 53 &S L2 w0 5l asbouls,
(s JoSat e g S 8 s el dslal s
Loyl LS e BV s S o J S s S
e BMD S a5 Lles hls Olgr Ol et ol aallae
O S Al a8 ol i 3l a8 (ool 3l Kg/m? ¥ Yo
Golow €S Wiler 23ISR 1) e LS55 ol
Ll o ramen 2y ol Sl 5 oS Sae pde
—B s St sblen @ lal els adlas Sl 2
Cold G ol GAS ase laglen 4 Wl (e
Soar el 5 Loy lasls 5 sles e (s
wlae Sl day cslsl 3 s Gies sl Jsb s b s sl
o3l (g I3 0L (L WOt HLas J28) Kap hu s

Al Sy bag s

23351 5 Glamr (6 5505100
et O3s B ol S e s ST sla el (5 Sl
ebnil WHR) S & oS 535 S 5 BMID) 0 i35
Shestanad b Clyse 5 S5S 09 e Sl a4 I8 Jsb 00
5438 Sl b aw e gle ) B Ll s
0SS b in gl 035 s S 38 B Ol e 0T 0L
5 oldl a8 ol Seca Jue (gl 4 jie g3l Sl ealina L
SS Il L s (RS U (S I Lp SV s L
s Aoy A S o gasesl 035 Olgea OF 5SSk
BF-) OMron e o 2 (S50 olSans Sl oslial b sl 31
s S| BMI 1355 (5,803 0l 528 L (306
On ol 5o 5 S UL 5 WHR 5 6 00 0155 5 035

33 el o 55158 50 LAl el d ol bl el
P e Ss S 05 e clllee S
Soldlas ziy DW] cl s 518 T
Lo[o] Llos 5 eslanal 035 s Gl solsn o S5,
OSes gl a4 Saslie 5 Gl s e DL 4 ax g
P R T3 ISPV SO [P G
Fon o o il s 2alS 3 Kilsn o)lS e Sty S
Oies JoSa b pogart 53 55 Sllas [IA] 553 ol
OLea 5 Rajabi Ly ool 53 coasl a3 S 513 oy 5,50
5 Gl oped wia i 30 Olse b adss s (1FAT)
G n i wir 93 boeles Oles JoSe O
Cobs o la Gl 065 5o cobs (olew b Lo e sl 2t s
e g (Silen el atis Sl a5 Wsls QLIS g &
33 75 ks Golen b ke slaatls 5 oLl 4 JoS
s b elen JaSe G pl s o)l (goblas
53 AT el b el ol IS 1 b op rie 5lea
AU s 4 (YDA OLes 5 Dayani o s aalllas
o 2 D el Goae 5 S5 slag e aids e33ls
Alal hls 065 5 b glad e 5 Shae 5 o il
S oyl Sl ml S dmby e g8 b 035
g A8 53 Dl a5 S5 glacn e
LY T cd 350 035 alsl hols s 065 s cpilias
R R KGN PR N
5 Sl ol plil (28l 5 3 gms b Sl yilie s
Slalllae 56355 S Olae; JoKo a0 da > Slallae
S seslie Slain o3 5 Oldss 0L JoSe JIL bLI s
5 ladlae bl ol sy Bl 5 O35 Ll GLils Ol e
Kown o 2ime 53 mha &S Ol 03 A5 S a
wdas Cla Gl ey e Gl pl il syls &y 0
o T 2 Oles Sl S 5 Slopls eslie gy a3
Sy 0ds Lol glls Ols e s o sedl 4 Ceglin 5 lens

la s,
ool ol CJEJLS"JJ.)SJL;’J—?JWC)J S s o
s Lol 5y JJMS 0); L Qyjm _Oyju;ﬁ

9 él}- g)l.ij?r.\:o.!lb :\;ub- 3 Q\je- O‘JJA ‘J‘iﬁj}% d‘)"‘fe


https://ijdld.tums.ac.ir/article-1-6322-en.html

[ Downloaded from ijdid.tums.ac.ir on 2026-04-28 ]

AR b 3 (1A ok Jase 5 slo gl (e gl (13 paS dBBA A 3l iS00 g o g )

lagdae Cdiyy 5 (550 Cdbys a0 by o slacsls ‘Laubj,aﬂ
A @j@? Sl el aslidis 51 o3l b

Lig,ls 5 018 d gmS S s 9 s

Ja&«(ﬁgﬁnﬁ W35 590 Sl Slllas = b illas
ol o3 VAT A eslinal ole 55 Sodass 555 L3 LSS Ol ae
ald b Gle ple o8 3 Ly S Olies oS 5 anllae
il by S o As eslina DMS-433335 :J same
53 Wb ez o Sage (COCIN) sy S 0 55 53l (5> 5l
et b solas o S ke V0 (gl o3 a o Ol e
S Sdslte 5 ol felse J S 5 shiea ol s S
oo ) G s sk 5 B S sl s s el eles
AT eslinad S 5 g5l

e s kil cele VY Bl 5l e S0
U o 53 ped deds o 2T 5 e ol $A 5 Osa3l i
R R U Ry I N N T 1
A) 555 5 eme Solo g3 (6 Swges A a8 s o gesl
als Sllag 51 ke bapplS sl mlaw b s plosl (mes
bewlly (3l S S sladiped XSS i 0T s
ol St il adds jn e Yevr Co L adds V0 Solea
5 dezmie 3l S Bl A s Ay (gles 3 leslly Ssad s
31 ezl b il 5 (5580310 Gatoss ol 3 Ak (513455
5 el Sl b5 LT 5588 cxle (DRG) .S
A (Sl 0T ey 4 s doys V5 8/0 s
cble sy ) Le s ny'b' V/0 S el oy Sl
5357 S eslizad b SlSIS IS By, 4 kil SIS
s (s xSe3lul (Instruments, Irvimne Beekman,) .o
eslaial L 5 (Radioimmunoassay) RIA 5, b 50 o sl
(Stillwater, MN) S 5 cotle 80S 5 50 gasl (g)ld &S 3l
oslinal U ol el 4y Zaslie s S (6 Sl S el 528
kit S8 chle o ,0 Jols ulul, s HOMA dsles |
e Al 5 Se) AL el SBlE s (1) Jse )

(YE) dol sy YY/0 ol s (2

Oﬁ)}:j 6\.:1.1\ )\;- (_gUL“) [FYS) ﬁ) 4.::-[; uw&;;js
S8 sk s gl BB 8 ol e SS 4
QJAS)}JM“ “")"4;.4;;:}[».& '/\ a:bkﬁjﬁd.)ujé‘)w

.Jﬂ]&;«oﬁ@ﬂ)}.)

lopls (faglan (o5 2l p
(Y++V) Kraemer s Fleck sslgiiy Jde Gb o e sl
Odeay [YY] (Y4 E) O,Ka 5 Nikseresht | L 5 [YV]
Cos 3 5 agds Ar adr ja 5 el 4 gladds aiia Sl
Lol 38 b dom s Yo Yo (glos 5 5 atem glid )3 e
) VY s 2SS = VY Lls eslie slagy el A
3l M s o i oy g 1 Jeld
AL SRS et 6513 b oS0 w00 ] s
G Al 228wl ey b oty ey 55 OB
bbbl ol cule,y plal p S 55 Ala b g5k sl il
0-Y 5 Y1 &) s b 5 elKansl oy o il Lol s
3 b s Sew (S S bl Gl G e aids
S Gt i 52 IS a Gl el A2 ) S
Ao dade SIS S Ao b s KOS
e il )0 S Ao T s 90 OSSNV 0) S
5 (i LSS S do s VO o aw STV Y) Lo s
IS s A g e WIS ) R
VY] (S e Gk adey LSS SO Ao s

el IS K=

(p 5 $hS) 04l lor 035/ V/* WA (Ko B 1 S5 315X/ YAV)
fde oI 5 LK i 5 ,a) wiia azia Sl Sdews
KVSRTINU oot JUR BRERUC I W CYPR PR POVS PRI W SO
plos O ) Jad) Lo S 1l i aiy JISS S
Sl b s ddls oS by S s Ll b da g ges]
5 S 05,8 Glagngesl (o e by opl 3 s salis
5 JeSe 058 A 505 e el S5 (JoSe
2L K oS Slsiews Olpies o3 5l oSt i 05 8
L5 S eslinal 395 52 C;L;,:AV' Slde 4 ole 93 Codeds G,y
Slads )8 Kk o b o gesl olde NESRALY
el bl s d 5l S ks G S bl e b
s s w b Sllae a5 S adlae OLL G


https://ijdld.tums.ac.ir/article-1-6322-en.html

[ Downloaded from ijdid.tums.ac.ir on 2026-04-28 ]

(Y oglash) Y¥ 0,90 AY Y 4l g ulayd )yl pead galio g Cuslia dlae

$lo yals Lo glie (4 pad dols yu jo liada il 3 -\ Jgua

A v 14 o ¥ y \ \ ain

H VL L M VL M L L Jdylads
VL M M M H H VL M ey kds
M L H L L L H L pow &l

(H) 5 SeelM) L oe(L) S VL) S L

o glie 3o a9 ) B 3 53 a3 1o yla (e gl (g yad dals 3 - Jgua

S oAl
S b e S S o
S glin ) S slie ) Coo glae ) Cooglae )

oy T oy o N T T nie
4 ¢ Y Yo oo oY g R b e
4 S oo VoY g oo K o
_ _ _ - - - T Vo \ £ Y. \ IS e A oz
4. ¢ v Vo Veooor e VoY £ T s sk
Q- ¢ Y Vo K Ay e \o Y e Yo \ a;,ag.é.g
4. ¢ v Vo Veooor e VoY £ T sdoas 5515 b (S
- - - Vo D Y e \o Y o Yo \ Ub)‘u:..is
oy oy O A

Q- ¢ Y Vo D Y e \o Y o Yo \
b
q. ¢ \s Vo Vo A e \o Y e Yo \ bb(;..."..;
q ¢ T Vo oo Vo X £ Yoo GlE ey
Q- ¢ Y Vo D Y e \o Y 0 Yo \ 43\:;\3;.“.&&525
4. ¢ ¥ Vo ) Y i3 Vo Y 0 Y. \ A Lyil o

Dlae Ol il wi;h» O geds osls d"L“‘; (Gl )3
assl S esls w558 O3 b ppp lp ol s SolS

(e S e s el a3y QLAY Jgdr s oS sbolea
adllas ol j5 eSS 5 L;Lau.'-s_}»j ey 58O
CJ)UJ ¢L§)LAT Ll )‘ O o 6L“°}J§ Q}AJTM B

(P> v/v0) Cil s Sols sme

05 0351 3 e bl oSan sl 5 Shis =5 s 005l
Gl ey sl O b 4 amy Loy s esliza
Lo s b bl sl 5l 0sa3l 4 Cond LSSl
Wal e S Ods gl s Ol e Glassls @ e
oslizul Loy S s Sl ) sl ellssS s )
00 (gls gme o 55 LSD uixs a3l 31 pimean .S
S s S eslinal baey S a3 Ssls s gl P<
oge T8 i SPSS sl 5 Sl eslinal L bl Slkes

RO


https://ijdld.tums.ac.ir/article-1-6322-en.html

[ Downloaded from ijdid.tums.ac.ir on 2026-04-28 ]

AR

ol g3 Ol GOl Jase g sloyals (e glie (a3 B8R A Sl LS00 g ouig S

dalllns 3 ) 9o sLao 58 o La 33T olaeo g3 sLa SS9 Y Jgsa

e Sl itk ks ey §

)3 (e el L

ARVARRE-RVANS RS (W) opo
AAVAREESRVAR JoSe s a3
A YAV £ /84 JoSe
YY /0 Jd s

VAY /oY R (o sl) 48
VAY £ /e ISty a3
/Ay VAY & /ey oS
VNG £ /g Jzs

AQ/Es E YT R (‘,)fjl__s) 059
AQ/Ve E /AL JoSe g a3
VAL A/AY £ YTV e
AV £ YN Y Jxs

TVAY £ 1/14 Y (rrel e SAS) G ooy
ARYARE Vi JaSa 0 a3
AR YUVY gy S
YVAL £ «/0A Jrs

ARTADE -RVAL) RS (Ap,3) O 0
YEN /AL JoSe #0350
+/00 ARJAUIE-RVAR S
Yi/4e £ 044 s

AV E /ey o (asle) (R 4 w8 93 s
AV E /e JoSa a3
XY AV E /e JeSe
AV E /oA Jd=s

daalling 3y g0 (sLa0 5,5 4o hA 95 SLa yaitie  Huilicel S Al g aSilae & i ¥ Jgua

A8 P PS03 P T Y ¢ N
055l e 03051 T2 e
sig F sig t r
se/o0) AVA w80 VATE GAA Y/ov R vy P o gl 4 Caglie
VORI RV S SVAR SRR VA o SEVAL W 1A W VAL ] CORURNEN:
Ty Y me) YAV A0 VAT E NS YAT R Y e
Y - VCAR FAV- VAL S YA\ VAT J xS
/o) VWAY AY YYAE Y YA R Y Cpes o5V
CYCERRENAL yL VAR VLS SR VA ATE VAT YA I VA SN PC ORI
Fo/eed AT meaYU 0 Y/E0 /AY YAOE FY Y0 E v oS
Ay SOV AT EEY E XY §/EAE /0 J xS
so/oe) VYT VL YA R Y YAV £ ) Ry o sl
ge/ee) N8N AV NYNVEE 00 VTR /80 St S
o/ YAT e/ AV AV Y0 R ejoe NYYY £ JoSe
+/04 /00 AV YA E T AT E 8T Jd s
we/o) Ve SAYAY/Y ENAA AN E VIV R SE
ge/ee) VUYWAY AFeE N0 MA YA LSt S
feseed LO/AQ /o) A} LVZ- IV 1-TR- 45 /A i SR CVARYE- SR VAA | JoSe
AV VAT A0 AT /84 A Y J xS



https://ijdld.tums.ac.ir/article-1-6322-en.html

[ Downloaded from ijdid.tums.ac.ir on 2026-04-28 ]

(Y o Lak) YF 0,90 NP+ ¥ 13 g alaya .l ol awusd galis g culs alas VoA

O Jlie 535 Jlsgme Gzl (P= v/v ) J2S L foSe
O et 50 JES 05 8 5l eSS 0s S e g8 5o
Ssgms Bl (P= 2 /0Y) JoSot s 03 5 oo (sla 0 S
b el P=0/0F) JoSot i 05 L o5 058 o Ll 35
Ogoil p = o 33 355 Slspme Gzl (P= 0/VY) oS
S P= /e V) IS L e 058 (gl 0 sl e
(P=+/0 1) IS b Ko 5 (P 2/001) U RS U JoSiot (00
IS 05,8 5l S g 05,8 e 2 53 5 Sl s Sl

25 edalin Sls me Dl baoy S ple oS 3 s

sy OlEs si b (gobel O g0l =0 5t datr b Gillas
Opilim oSbe Opeil ity lie L oamlis > S
(i G S 53 gl w0 aslis 5 Sl 5 gle e
P 0/00) As OLES (g I3 pme jalS JoSot o 03 5 JaSe
b3 me Slit) andllas 5550 (gl puhne 53 28 05 S s Ll

(P> +/40) LZ odus
ls QL LSD pdnd s Uy bl sS Jebos 05051 s
b ol 098 m by ekie 53 Ogo3l o Al se 5
5 P=0/e)) JaS L oSt g pod (P= 0/0e)) J S

dalllas 590 5La,2ais LSD (903 (2] deslis -0 Jgaa

gl gl ilies s

Yo /oY
VAt AN
Foreny Fareny
AL\ A

’f'n/nn\ ’f'n/nn\
Foreny Foreny

05 51 pie
oSt i o3 S
Jose o
Jzs e
JoSet n i Jose
J 7S oo

d s JoSat i ol

ol 2 ragn S b peanl & [TV] A edalis
a5 5 e (Y01 0) O 5 Ghanbari-Niaki -\coxes
Sl o b Sl il s Rl e B 5
A Gl Loes G ol &S WS SIS
Basami i s aslae glaanl 31 [YA] 5yl 2505
o s sl Sl 6 s OTAY) O
o Zuslia b 0T BLil 5 ol glewlly chale 0
g Ol Olsye 53 i) Open8 5 T\ =S sl (o s
S bl e Sl RS Gy oS S Ol Gols 0o
Lo, S lea 1 ool me 3l eslie sl el
L35 pllel Lol ol pwlings 5l 8 ol (5, Sell
sty SBle g 5ge Jole peslde Sl o
S Olgea 1) olis U150 5 S lieg s
[Va] s 8 s s sl 4 cnslis dul b 5o J5e ol ge
Ol Laslie s g o pe LIS e S5l Slats
S 03 eslie e Sius A 4 S I Y] sl

Cow

roslie fnped s A Sl ) ol Al St
5 by o e O Ok JeSe 5 el
@l oy 03 BLal Ghls Ols e s O gl 4 s gl
wolopls geglie el atis Clia sl Ol S5l dalllas
C)Jad 03 ol pme fals Cely Ol i oSe b pae ol pan
Slaes S 55 gl 4 sl Gatli 5 Slies o
53 addllae Sl ol sl s oS 5 JaSark o 03 0 03
Saasl s b o el 035 53 b yarls ol 2alS 5,4
s Shabanpour (\¥47) OL,Kea 5 Saremi oldlas
(vaY) o, 5 Jamshidi Khezerlou 5 (\YaY) ol K
s Jamshidi Khezerlou ilie ;5 [YO-YV] Coul 6355 senan
S Wl ol Sldlas 31 (65K e 5 (WFAY) o,
G el o el 4 sl 5 sl SIS L W
OF Ol pais s a8 il (s pme kS o slie Collad
Solsme DolE 5 saslie bl sla SO 4 sl 5o


https://ijdld.tums.ac.ir/article-1-6322-en.html

[ Downloaded from ijdid.tums.ac.ir on 2026-04-28 ]

V- b 3 (1A ok Jase 5 slo gl (e gl (13 paS dBBA A 3l iS00 g o g )

Ol Ay Osapsn Jed S sislasl gl esU 51 &
odselmle 4 Ul 5l Sy e Al e s
oo p 4 S plml Slalllas iy ) p [YV] 2L ks
oo by e gla g Olide oS das o 0L plien
i 5 el 5 s 3 el b e
oo s 2 L Ol e Bl s elind
Glaaa VY e Wby K os cnl s Ol Lles S
oA e a3 IS Ve e b sl ]l
[EY] s 5018 OLL 5 owiliens (o el 3 (g)lalne
ol illlan s Ol a S 005 detily Lse
sl o a5t oS sl 55 05 S aslis OT L I
Sl odal s s lite gl iles S g (il s
Cools eslie slaip ol (g5lsa o 0d U= [VV]
5 Sdpbe s bakal S Ll g3l s S o
Sl S e s Sl o Sl s
Slem s Sabe ladnl b es el e poane
0 S ilis [E¥] S o sboml |y ik Sseysn
(S o slo) gl e e 5 03,8 Il ) e
Ll 5 oo Gl o pedlacs 31 ol L35, cllad O
& (GLUTA) 5,08 sitnsJisl 5wl Loalsil 4 e
ilies Jol o Cilose Slallias sl [£6] 53,8 Ik e
Jolos ool o S1 2L s Size ol RS s Al e
5 0 Al ] b e il (il s glasls
ol s s Sae w ax 5 Ll [V Ok S 5 Julse
shls 6“;;93}‘)'1 BLINEC NI @l:j S 5 el

St a5y (g i Sladlae w3l (05 LSl
gl 0> oS 3l O el cpl oS
JoSa 5 oSt o oy S 5 apastls (led (o
Slallas 5 G ol b et L odaliis Jlolias ,2alS
el i b bl s [14] 55 (W41 0l,1Kes 5 Rajabi
oyl (Yo0q) Ol Ks 5 Mohajeri oldlas Ol 55 o0 i
53 S5 e e b 0 45 a8 IS S 58
s Rajaei [to] il asl Jall oo gl g
A5 s S ps Jlse (7T OLKes
B35 GUE L s S GeSIET 5 Sl sl
S L3S SIS (Yve) oLa 5 Altinews [£1]

G el 48 s g8 axg Sk ses
oo Slime RlPl case ol DA L Resles
33der SUS s o Sk O3S (o sl glae s S
Sl ol s Sla st 5o Lasedne G = ol L [MY]
Lodbs oo 30 03 e (sl Sl s 131 S
Gloiasn el ol SS90 g ol 5 Bl b
e il sla B, S il O saias OLis Ciliss
Ly 03 S0 I ] s sl Sl 35
Sbr Sy sl 4 Caslis s 5o Saslie S5 B
Sldlas dmr 5 ol 35ms b OIFY] 5505 ssms Gy
e e Sl el a4 Zasle (el s (6 i
FRGIEVI NEVERGIN A GURGNVIY PR BP RGN PR WA FARY
35 s IITTASL b tassy ol 53 Sllad oS ot
S5 sl 4 Sl spp Gl el S5 ol
@ Cwglie 5 alS Gl S5l [YE] 5ol 5y dos 5 sl
M i sl S Al sty 1o oy
e 53 050 SIS U Glagtsny Sl s
O3S il qFe] Sllas kS Lo S
OAE SR s alay Sl Gl s Sk
as 4 052 5SS b Sl ol oo glaa
dae (S5 3 i 5 deae S s SRl Clew
S0 Jele [YO Y] il SIS il sl ses
O gl a4y o glie sliae C’L“’ Sy Pl s c,M\O&M«S
e 5wl Gl Cld 5 5 Cde il
Gl o850l pilin s [YV] ol andllan 5550 Cuman
IYA] 35,8 o 5 Bl 3131 e 230 3 aas b S
oS alid Lol ysbay 0456 Lasli ol s Shes Ao a
Sl s i Lals pl cl Ses Ll ¥4 0] o
s pld &S o SHY o Sl s Shae 580 ol caaly anils
Joes aliml Glail s 1 o sbdske s
Gl a5 Col 5l s o Sl 58 6 505 5 AS
S 5 V] AS e L 1) e slapllil )3y el
25 ke Jeeed b S8 IS slhes cl S
sl Sl el [£0] 25 5 Sl e g 4 e il
O aS Bimle o gelial - Soa8 Sl ok e
Sl al Bl e Lolly sla s chale )5 15 (g 2ty


https://ijdld.tums.ac.ir/article-1-6322-en.html

[ Downloaded from ijdid.tums.ac.ir on 2026-04-28 ]

(Y oyLach) Y 0,90 VFoY 4ul gl A 0l yal pcad galis 9 caabus alas VY-

A G s bassls 0o Ll e s S
ails gbli= 3 Wlg o oSSl i 5 SG o dandsay
Sl ool xS ple &A@:yﬂ ded LS b
Sgh oo gl s ol en LAL;:),«)'TVSJL\;J}LA@;)»}T
Ol &y s 53 5 i u‘;’}"'j slaas b Slallas sl s
S eslizal pimmen 5 b g3 geil pldE 55 G35 IS L

z -

S o

LS)L.’. Ja.{ﬁ E) 6‘°J:’\'> L;»)LE.» uﬂj‘j aua A J”“)Lfd Jla.séu
GAsl 4 Saglie 5 plieay e pske Ol
wlsl Lg\)lé Q‘JJA BE J:x.:,a 92 U‘i‘ UL.AG O ) .,L:\}IL;A
5 b g5 Ga g ls Jdaas Ll ge Ol e olS 255 055
S Ll 1y adlos 2« iSSpmsl 5 S o a4y

1 Bl

ol S50 Jw 5 Goiod ool a3 5050 ) sy
il e el 53 1 L S sl Glses o85S
Llas o Glas 8 5 S dilacens Lo gas 0L G

CfL"‘J’Jl’J
Al el )8 webobly ) plaal ol s ol
ol s 3le ol dﬁ@.a)nﬁ &;ﬂ&@c@b

.J)lu\..: Jﬁj

1. Hamidi A, Bagheri A, Fakkhrzadeh H, Heshmat R,
Moayyeri A, Mahmoudi M J, et al. The Relationship
Between Leptin and Insulin Resistance in Iranian
Obese Children. Iranian Journal of Diabetes and
Metabolism. 2004; 4 (2):89-96.

2. Sanchez-Mufioz C, Muros JJ, Cafias J, Courel-
Ibafiez J, Séanchez-Alcaraz BJ, Zabala M.
Anthropometric and physical fitness profiles of
world-class male padel players. International
Journal of Environmental Research and Public
Health. 2020; 17(2):508.

s sl o (Bl Slde Al o ey S
SeaelS s 3 (Y0 V0) 01, 5 Arasteh [£V] 555
[EA] Kesls s s S gl danilya 1) Ol e
Olptes po ke gbadple sy Ao s bia
S5 D5 oS LS 5 e S pe e e
S el 4 Zaslie S o SIS sy S S
Shogless, SIS Cla e 5 e SL 5k
225 PG sladshe o Shes s 0 Jo Léu)ggtﬂ
Sl popar 53 4] AL o SUS S ulg
ale Johe gla il 8 a8 b Olies Slas| o
e BT GGl Wy B 4 SIS
2 OSIST Gl Bl oS Olpe Haulsa s
ol At Sl d b bl SSL sl slad s
3o e an Of ol iy S s las|
S ol el Ol Sldles ol sl 4 e glie
ST il 31 68 b b glaolnS]
LGy e A8 «ubs Joo) e slagsslan 4 Unl Jlat
Gre b Lgd o Colle B o 5 LA o S
5 e i Sl w5 ak glaOlLSI s
Spe ol s 5 e il e SR OT e e e
O A e OL L e by Ol s L8 e
Ao gisls 58 ol L sl 4y Ol o La0IAST 5T
S dmea OLLS 3 ol 0L 8L oS s
Sl Gl 3l 6K Oloys 3 LT 0 SUS ol
Osr SLS 5 055 s Loy 55 Ol jde s .l ol )y
ol ol L JSIT 5 b sl (s S (e S

Olie oS 25 5 amyS 01y o 1 .ol (553 launsS] 5l

=l

3. Boghrabadi V, Hejazi M, Soltani M, Behnam
Vashani H, Kharazian S, Soltani A. The Effect of
Aerobic Exercise on Leptin, Fasting Blood Sugar,
Blood Insulin Levels and Insulin Resistant Factor in
Patients with Type Il Diabetes Mellitus. Evidence
Based Care. 2012; 2(3): 41-49.

4. Konigorski S, Janke J, Drogan D, Bergmann MM,
Hierholzer J, Kaaks R, et al. Prediction of circulating
adipokine levels based on body fat compartments
and adipose tissue gene expression. Obesity facts.
2019; 12(6):590-605.


https://ijdld.tums.ac.ir/article-1-6322-en.html

[ Downloaded from ijdid.tums.ac.ir on 2026-04-28 ]

AR b 3 (1A ok Jase 5 slo gl (e gl (13 paS dBBA A 3l iS00 g o g )

5. KhajehLandi M, Bolboli L, Bolbol S, Zabihi B.
Effect of One Course Pilates Exercise Program on
Serum Levels of Resistin, Visfatin, and Chemerin in
Overweight Women. The Horizon of Medical
Sciences. 2020; 27(1):98-113.

6. Makki K, Froguel P, Wolowczuk I. Adipose tissue
in  obesity-related inflammation and insulin
resistance: cells, cytokines, and chemokines. ISRN
Inflamm. 2013; 2013:139239.

7. Maenhaut N, Van de Voorde J. Regulation of
vascular tone by adipocytes. BMC medicine. 2011,
9(1):1-12.

8. Uslu S, Kebapgt N, Kara M, Bal C. Relationship
between adipocytokines and cardiovascular risk
factors in patients with type 2 diabetes mellitus.
Experimental and therapeutic medicine. 2012;
4(1):113-20.

9. Adeghate E. Visfatin: structure, function and
relation to diabetes mellitus and other dysfunctions.
Current medicinal chemistry. 2008;15(18):1851-62.

10. Curat C, Wegner V, Sengenes C, Miranville A,
Tonus C, Busse R, et al. Macrophages in human
visceral adipose tissue: increased accumulation in
obesity and a source of resistin and visfatin.
Diabetologia. 2006; 49(4):744-7.

11. Einollahi N, Alirezaee A. A review of adipose tissue
hormones and their functions in the body. 2016;
8(33):23-34.

12. Ajam M, Afzalpour MI, Abtahi H, Saghebjou M.
The Effect of Saffron Extract Consumption on the
Serum Paraoxonase-1 (PON1) Enzyme Activity and
C - Reactive Protein (CRP) in Healthy Young
Women Following a Session of Acute Resistance
Training. Sport Physiology & Management
Investigations. 2015; 7(1):97-111.

13.Bid Abadi S, Gholami M, Shakeri N. The Effect of
Eight Weeks Circuit Resistance Training on the
Levels of Interleukin-15, IGF-I and IGFBP-3 in
Overweight Males. Journal of Sport Biosciences.
2020;11(4): 433-46.

14.Choi K, Kim T, Yoo H, Lee K, Cho G, Hwang T, et
al. Effect of exercise training on A-FABP,
lipocalin-2 and RBP4 levels in obese women.
Clinical endocrinology. 2009; 70(4):569-74.

15. Venojarvi M, Wasenius N, Manderoos S, Heinonen
OJ, Hernelahti M, Lindholm H, et al. Nordic
walking decreased circulating chemerin and leptin
concentrations in middle-aged men with impaired
glucose regulation. Annals of medicine. 2013;
45(2):162-70.

16. Duzova H, Gullu E, Cicek G, Koksal BK, Kayhan
B, Gullu A, Sahin I. The effect of exercise induced
weight-loss on myokines and adipokines in
overweight sedentary females: steps-aerobics vs.
jogging-walking exercises. J Sports Med Phys
Fitness. 2018; 58(3):295-308.

17. Lee K-J, Shin Y-A, Lee K-Y, Jun T-W, Song W.
Aerobic exercise training-induced decrease in
plasma visfatin and insulin resistance in obese
female adolescents. International journal of sport
nutrition and exercise metabolism. 2010; 20(4):275-
81.

18. Haus JM, Solomon TP, Marchetti CM, O'Leary VB,
Brooks LM, Gonzalez F, Kirwan JP. Decreased

visfatin after exercise training correlates with
improved glucose tolerance. Med Sci Sports Exerc.
2009; 41(6):1255-60.

19. Rajabi A, Siahkouhian M, Akbarnejad A. The Effect
of Eight Weeks of Aerobic Training and
Supplementation of Saffron with Two Weeks of
Detraining on Some of the Indicators Associated
with Diabetes in Obese Women with Type 2
Diabetes. Journal of Sport Biosciences. 2021;
13(2):125-148.

20.Dayani M, Taghian F. Comparison of 12-week
Combined Exercise Training on Vitamin D Intake
on Serum Visfatin Levels and B-cell Function in
Diabetic Overweight Women. Armaghane danesh.
2018; 23(4):413-27.

21.Fleck S, Kraemer W. Designing resistance training
programs. Human Kinetics Champaign. Human
Kinetics; Fourth edition, 2014.

22. Nikseresht M, Agha-Alinejad H, Azarbayjani MA,
Ebrahim K. Effects of nonlinear resistance and
aerobic interval training on cytokines and insulin
resistance in sedentary men who are obese. The
Journal of Strength & Conditioning Research. 2014;
28(9):2560-8.

23.Hasanvand B, Mehrialvar Y, Heydarianpour A,
Erfaniadab F. Comparison of the Effect of Different
Intensities of Exercise Training with Saffron
Supplementation on the Metabolic Balance in
Overweight and Obesity Women. Yafteh. 2020;
22(2):160-176.

24. Ahmadizad S, Haghighi AH, Hamedinia MR.
Effects of resistance versus endurance training on
serum adiponectin and insulin resistance index.
European journal of Endocrinology. 2007;
157(5):625-32.

25. Saremi A. Comparison of the effects of endurance,
resistance and concurrent training on insulin
resistance and adiponectin-leptin ratio in diabetic rat.
Journal of Inflammatory Diseases. 2017; 21(3):22-
13.

26. Shabanpour O'Mali J, Sagib Jo M, Fathi R, Qarari
Arefi R. The effect of 8 weeks of high-intensity
circular resistance training on the plasma level of
lipids and insulin resistance index in male patients
with type 2 diabetes. Journal of Applied Sports
Physiology. 2013; 10(19):135-142.

27.Jamshidi Khezerlou Z, Ahmadizad S, Hedayati M,
Rahmani H, movahedi A. Responses of visfatin and
insulin resistance index to different resistance
exercise protocols. ljdid. 2014; 13(4):297-307

28. Ghanbari-Niaki A, Saghebjoo M, Soltani R, Kirwan
JP. Plasma visfatin is increased after high-intensity
exercise. Annals of Nutrition and Metabolism. 2010;
57(1):3-8.

29.Basami M, Ahmadizad S, Rahmani H, Nik Sarasht
A. Effect of resistance exercise and its volume on
plasma visfatin concentration and its relationship
with insulin resistance index, interlukin-6 and
growth hormone in men. Journal of Sports and
Biomotor Sciences. 2013; 5(9):33-41.

30. Henriksen EJ. Invited review: Effects of acute
exercise and exercise training on insulin resistance.
Journal of applied physiology. 2002; 93(2):788-96.


https://ijdld.tums.ac.ir/article-1-6322-en.html

[ Downloaded from ijdid.tums.ac.ir on 2026-04-28 ]

31.

32.

33.

34.

35.

36.

37.

38.

39.

(Y o Lak) YF 0,90 NP+ ¥ 13 g alaya .l ol awusd galis g culs alas Ny

Holten MK, Zacho M, Gaster M, Juel C,
Wojtaszewski JF, Dela F. Strength training increases
insulin-mediated glucose uptake, GLUT4 content,
and insulin signaling in skeletal muscle in patients
with type 2 diabetes. Diabetes. 2004; 53(2):294-305.
Poehlman ET, Dvorak RV, DeNino WF, Brochu M,
Ades PA. Effects of resistance training and
endurance training on insulin sensitivity in
nonobese, young women: a controlled randomized
trial. The Journal of Clinical Endocrinology &
Metabolism. 2000; 85(7):2463-8.

Feinman RD, Pogozelski WK, Astrup A, Bernstein
RK, Fine EJ, Westman EC, et al. Dietary
carbohydrate restriction as the first approach in
diabetes management: critical review and evidence
base. Nutrition. 2015; 31(1):1-13.

Klimcakova E, Polak J, Moro C, Hejnova J,
Majercik M, Viguerie N, et al. Dynamic strength
training improves insulin sensitivity without altering
plasma levels and gene expression of adipokines in
subcutaneous adipose tissue in obese men. The
Journal of Clinical Endocrinology & Metabolism.
2006; 91(12):5107-12.

Behrad, A., Askari, R., Hamedinia, M. R. The effect
of high intensity interval training and circuit
resistance training on respiratory function and body
composition in overweight females. Journal of
Practical Studies of Biosciences in Sport. 2016;
4(7):89-101.

Abedi B. The effect of acute aerobic exercise and
resistance exercise on leptin serum and insulin
resistance index in sedentary men. Yafte. 2016; 17
(4):109-119.

Molanouri Shamsi, Alinejad, Amani Shalamzari,
Aghayari, Asghari Jafarabadi, Talebi Badrabadi.
Anti-Inflammatory Effects of a Bout of Circuit
Resistance Exercise with Moderateintensity in
Inactive Obese Males. Journal of Shahid Sadoughi
University of Medical Sciences. 2011; 19(5):598-
609.

Fukuhara A, Matsuda M, Nishizawa M, Segawa K,
Tanaka M, Kishimoto K, et al. Visfatin: a protein
secreted by visceral fat that mimics the effects of
insulin. Science. 2005; 307(5708):426-30.
El-Mesallamy HO, Kassem DH, El-Demerdash E,
Amin Al. Vaspin and visfatin/Nampt are interesting
interrelated adipokines playing a role in the
pathogenesis of type 2 diabetes mellitus.
Metabolism. 2011;60(1):63-70.

40.

41.

42.

43.

44,

45.

46.

47.

48.

Soltani F, Daryanoosh F, Salesi M, Mohamadi M,
Jafari H, Soltani A. The Effect of Eight Weeks of
Aerobic Exercises on Visfatin, IL-6 and TNF-o in
Female Sprague Dawley Rats. Journal of Zanjan
University of Medical Sciences & Health Services.
2013;21(89)

Rezaei Nasab H, Ranjbar R, Habibi A, Afshoon
Pour MT. The effect of eight weeks of combined
training (aerobic - circuit resistance) on visfatin
concentration, il-6 and tnf-a in obese men with type
ii diabetes. ljdld. 2018; 17(1):39-48

Choi K, Kim J, Cho G, Baik S, Park H, Kim S.
Effect of exercise training on plasma visfatin and
eotaxin levels. European Journal of Endocrinology.
2007;157(4):437-42.

Smilios 1, Pilianidis T, Karamouzis M, Tokmakidis
SP. Hormonal responses after various resistance
exercise protocols. Medicine & Science in Sports &
Exercise. 2003; 35(4):644-54.

Rezaei Nasab H, Ranjbar R, Habibi AH, Shakerian
S. Comparison of acute aerobic exercise in different
intensities on plasma visfatin concentration in type 2
diabetic males. Iranian Journal of Diabetes and
Metabolism. 2015; 14(2):133-40.

Mohajeri D, Mousavi G, Doustar Y.
Antihyperglycemic and pancreas-protective effects
of crocus sativus |.(saffron) stigma ethanolic extract
on rats with alloxan-induced diabetes. Journal of
Biological Sciences. 2009; 9(4):302-10.

Rajaei Z, Hadjzadeh MAR, Nemati H, Hosseini M,
Ahmadi M, Shafiee S. Antihyperglycemic and
antioxidant activity of crocin in streptozotocin-
induced diabetic rats. Journal of medicinal food.
2013; 16(3):206-10.

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(2):127-34.

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 Med Plants Res. 2010; 4:397-
402.


https://ijdld.tums.ac.ir/article-1-6322-en.html

[ Downloaded from ijdid.tums.ac.ir on 2026-04-28 ]

113 Iranian Journal of Diabetes and Metabolism; Vol. 24, No 2, 2024

Effect of Eight Weeks of Circuit Resistance Training and Saffron Supplement on Visfatin
Serum Levels and Insulin Resistance in Overweight Men

Parya Maghuli!, Roghayyeh Afroundeh™, Mohammad Ebrahim Bahram?!, Ameneh Pourrahim?!

1. Department of Exercise Physiology, Faculty of Educational Sciences and Psychology, University of Mohaghegh
Ardabili, Ardabil, Iran

ABSTRACT

Background: The aim of this study was to investigate the effect of eight weeks of circuit resistance training
and saffron supplement on visfatin serum levels and insulin resistance in overweight men.

Methods: In this semi-experimental study, 40 obese and overweight students were randomly divided into 4
groups: exercise, exercise+supplement, supplement and control (10 people in each group). The exercise
groups performed circular resistance exercises for eight weeks and three sessions each week for 90 minutes
in the evening. The supplement and exercise+supplement groups used saffron tablets with a dose of 30 mg
per day as a supplement. Blood samples were collected in two phases of the pre-test and 48 hours after the
last training session. The data were analyzed using covariance and paired t test at a significant level of
P<0.05.

Results: Correlated t results showed a significant decrease in visfatin and insulin resistance in the post-test of
the training, training+supplement and supplement groups compared to the pre-test (P<0.05). The results of
the analysis of covariance showed that visfatin increased and the insulin resistance index decreased
significantly in the exercise, exercise+supplement and supplement groups compared to the control group
(P<0.05).

Conclusion: It seems that eight weeks of circuit resistance training and the addition of saffron help on
visfatin serum levels and insulin resistance can lead to the reduction of these two variables in overweight
men. The saffron plant can play a protective role due to the presence of flavonoids and by stimulating the
secretion of Visfatin.
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* University of Mohaghegh Ardabili, End of Daneshghah Avenue, Ardabil, Iran. Postal Code: 56199911367, Tel: +989141532136,
E-mail: afroundeh@uma.ac.ir

Copyright © 2024 Iranian Journal of Diabetes and Metabolism and Tehran University of Medical Sciences. Published by Tehran University of Medical Sciences.

@9_ @ This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International license (https://creativecommons.org/licenses/by-nc/4.0/).
Non-commercial uses of the work are permitted, provided the original work is properly cited.


https://ijdld.tums.ac.ir/article-1-6322-en.html
http://www.tcpdf.org

