[ Downloaded from journal.rums.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.17353165.1396.16.6.1.3 ]

-

- J

R e
Olawd ) (S pole ol AS1S alxo
B+O-0VF IYAF ;99 pieid VP 090

2Bl audT (B g ¢ w05 195 B pan of ot 41 9L5 (o 503 W
Wil Sl gl o S gig0

V‘Sﬁy\o b ol J cpdla “«5;*""' 4 guaxo
WIFNA Wl Sy AFIFIF o g5 3 dodhol Cdlsd A/ TIY izMhol Cag okianysi 4 dlin Jlos!  A0/11/F :allio bl 55

oSz )

Pl 4 oS gol o3isds (Jgeysm and Sl 5 alanlgay 1) comadsilie (slo Sy oeati o)z 2Ol :Bud g dine
rred b pole gk 5l Bum S (6 Sole Sl nl b L ye (slags Lo 5l Wl oe (o <l J S il oo

g andly Gl almes Sl ise 10 S 5 HeiSSsnsl e (reesS 155 Brae 5 o5l

035 T ay (Solai jsbas anle VF jLiwg ol 4l Glr (2lme (oo s VA (025 aslllas (53 (g g Slge
S Vo dnd> e e o dnde Voatia A ol (o i 4ol o el (JeSetin yod 0npd (oS (S
50 g b £gyd aids 0 e VP L ol atan 0 a5 0 b ol 48B30 Y 5 70 cud b glaads ) cdled
@ ads 50 59, T g% Ojg e okS e Gl 4 eesSysS Joloe 05 e Yo o) 4dSS 3 2o YA 4 i atia
losogajl 5l (g% digad (nped dudr 03T (Ll Sl Gy b By JeSe cariSml 0 (slaeg S 4 atie A D
5IUT 08 aplne (HOMA-IR) (el &) Cuoglivo (asls 5 Gadgendl 5515 e 08 c5eiSigmol ol s 4288
23,5 513 eolaial 3550 (g (Kired o pd 5 43Sy by

gl Ceaglia g (=1 /Y ) LzalS o peS cdale (P=/V0) iolpdl uiSGansl clale o5 slaeg,S o gl
Sl dgzy (yed 095 Sladse 3 GipeS 5 LSl gyl (e abul, (=0l A) 8l els
(r==+/AY P=+]-Y")

Slogly o155 w55 o« rlgml Cenglie 5 (3508 eiSigmol 2 58 b (gl e ey o0 S 4 1 e A

S i e A (35 L5 5 Bl 51 o3l e

@lee Sise (Bl (omesS 555 gl (sl ped i gandS (slojlg

Q‘Jil 401).@_7 Ldﬂ U]J.@.? .»\>|5 GQL,.\ A]J'T al{.’lﬁb k;i':)')) LSJ}JXJT."’ L;&J)AT a}f A@L‘J] r)l; o&i‘.}‘) )\ill;‘.u\ (J}.‘..wa a.\l.w.i}})—\
mhbi sadi @yah00.coM : K5 =l Gy e VA-SSFATWY 55,55 ¢ Y\-AAYOAYAY : - ils
Ol (Ol 63,8 Ol dmly ookl 55T o&ils ¢ 555 5lsr30d il 05,8 Sl poke o dSCails (Ao 5355 MBI olid 8 Y

Ul Ol B8 Ol g aly Ol .sb'T a@lﬁ\: 337 S5s)s b MJ}AT e))? P f)l:— oSzl bt ¥


https://dor.isc.ac/dor/20.1001.1.17353165.1396.16.6.1.3
http://journal.rums.ac.ir/article-1-3644-fa.html

[ Downloaded from journal.rums.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.17353165.1396.16.6.1.3 ]

o Bl 53T (5 1 1 58558 B s 0l by g (T S D-F

5 Selplis slo arls sgge el 5,08 by o3 plox
Tobw (22 L (09 (nl g 0sdoe oLl o (A8
[o] el ol o (3 peS

oS ol apgzs; ol S 5o oole (nyiege (055 55
ool oz Sl (6, Reinr (69,5es o iy sl
S lon SN0k S g 55 JoslS ol
Sl oSl il g Gleillas cools (Bsye -8
C2gn masSyS Spas o5 wblys oliixe [7]
HDL iyl 5 pb Joyiuls o LDL clile ials
vl S

Gran g By sloclled el 55 b bLsl
S 5 eSignol Slgse,sr zshaw 1 mesSysS
30 bl ol Slss 5 outs ploxil SIS Sliizs
Sl b (gl (el ot (chiyy odld 4wl
Jol egh 5l Bas 1 s aseie By Lawgie
o5 595 Bran g bawgio ad b gl o ye 3
3 2o Glagise jo (nyeS g eiSignol polie p

o g, 9 olge
Sl pole sasSiils sBislejl jo oym5 adllae oyl
YA slaxs ol plsl A0 Jlo Hler 5o g5l o1 oKl
ale V¥ )LA-M.AJB o‘).' LSl.‘> 4...51.: oole @‘)M U"?‘A g
aols b [A] abgy o pie 5 ladllae ancig bl 5
ohgs pladl 5ol aws Jolas a5 25 YO--Y-- S5
SIS 5 G295 350 3l 05 0 sy 0T )0t
@ JES 5l e g obsl gyl oljT oBiils blgas

olas jebay wos o b G,LWT 3 oLii.iLoﬂ e

doddio

L o«s)9ol 090 b Olyreas (Sl 5l olyee
9 > Sy sbanls o gl Ol
oS 5 lodee Ol 3T a5 cadl ol jen (b S glie
IV 5,158 o (Sl 5l e UT codles 5 S5

5 O hhog eyl (Hadle Sl 58, e
08,5 o0 by 50 (SBoyem B Slas o g ol (Sl
Sglie pyaiw @ Mol Hlas Gl b (Sl el
D] el o pon gl

b 5l Flie S g 3l S u,.o_i‘y;ﬂ
et plie @baid )0 soge (BB (30,90 (pl sl oy
9 90 suS 5 Hhac cdl g0y Dluee S 9 o
o Lo..,;)l.. u....S.‘ﬁ...»ﬂ cdale wsals QLW Oy Slaass
S bwgie 5 YU slacad b sjlen cnped 4 by
oy b Gl b LF] sen o mi 5 0 glasl
Loolyen wlgioe &5 0gdie Jldn 35 (npeS md5
Nl Wlgoe By Colld sl el Cuglic
Gl 9 ¥ ggs cobs lem Sl g gl a4 Coaglia
Lo sl azils ol pon a5 1) Lawdly o3 oS zolans

ohlem 83y » OLen § sarEmi a5 adod (o

s, oawline wisly plxl Sdglio pyoiw 4 e

VW48 Jlo & oless (VS 0493

ow,ésﬁf}m&m@


https://dor.isc.ac/dor/20.1001.1.17353165.1396.16.6.1.3
http://journal.rums.ac.ir/article-1-3644-fa.html

[ Downloaded from journal.rums.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.17353165.1396.16.6.1.3 ]

b-v

O\)&A}WM}M

039 LS o il 4 p S ke Yo 5o o (Slis g
JoXeo slaog,5 ay atan A Do 4y g atan )0 59, ¥
Sl yrie oy slp DV w5 JeSer 03
2 i Sl Lulys b 6xS 055 Jee cpliardsn
(o A ) o el FA Sllgs plos
VP UVY 5l g (Goped ol SIS oy s 31 6l
Slao 21 55 L daige ad plwl (oLl cel
0) o235kl 5 (r55kS 2 sl & p S e #0) (elsS
P9 ¥ 40 Cod (039 £ kS 52 il 4 p )5 s
@ e O Olie @ o Gl 3l GRS 0sS 5 Wa
(Hettich, 5ot yile awgs baiges oy (s Sl Jos
Oley B g ool las aado jo Jlie V- ye0 L EBA 20)
S 6K Ve sles 50 e Sladiged (5 xS ojIl
[l
ol b 5 (505 ) 4 2yeS 5 HeiSispol cale
USA,Assaypro ) 15,91 ¢, slacaS s ELISA s ;|
gy b S el clale i (6,505l (co,Rat Elisa Kit
S8, Sl caS 5l eslitl b el (eSS,
95 b edgedl lowdly ke 5 (olnl opesl ok
4 4>y b (N5 Mercadia o5, coS) ELISA
copo A g pSeilail euile Al IS el gl
b9y b 5 (5 S 0jlail 280) (Fgajligp Sl
IVE 28 Slp e 50 4 a9 b (5550l
IE 3 IYIV Sl ol i oo 1 0,556 OIY
2 Sk 8 5 TVA S Gl d e 2 p S5k
292l oS o[V g YIF gl sl g s g
S o (gl Cuoglin (b3 ol g e

STl pdsmdl 5 95 5815 e 955152 51 g (2L

b b5 Cnyed oS ys5 oS o J S 095 ez &
JoSotbawgo wal b o9ls (pyed cawgie Dol
b bge (09,5 2 50 po V) Wb el (egS )55
o= Ol @lepead s oY Glees S & jgon
colo o gile Yeox VD10 olal & Glas ol S L
loo (2Kl b ol J a8 bl o o) g3l <8
Sy 5 OOED lp Cusb 5 ol F il 4z YYEY
0y b o aal Gl IYY SOLL 4 o,
TS son S0 el oy sl ) Slls> g
Lo s psS Ve o slilaeS Ve Olie @ ailys,
Ol Les oS Grae Suan 85059 4o a>g
ools 13 yiws 5o oyl & gods s Sllges 5SS 90
O ooe 4y bagogesl cguyed SSgy lzl 5l U
by diad sl Jeed i 59) Codlad plonil o L 5,
Dy B0 B Gae 4 s g 58, ol Jeln oLl
g alan o dud> Voaan A Jold (508 (sloog,S asli
Y g 70 Gud b glaade vV cdld cew Ve add> o
o VP L Jol aan j0 a5 0 laciew (o ol sl aado
Sy 4y 48,80 50 e ¥ Al ;0 g odd £g,0 a8 (0
4285 50 yie YA Gl 4 gt a0 ol og3dl
e 3l s g Jed ey aids g pizmen (8] 0y
b 85 s Sl (0 S a5 (595 05
5 ke sy odlul ofjT olasls S aeS wls
RCRVIERTIN PR FRNNIUR e SRR
(Ul Jst Pl pd oo Vor 53 eesS 555 0
Sygots el LSw g5yl oS50 5l eadangys

A4S Jle ¢§ o yled NS 090

OW)ﬁﬁf}l&o&ﬁ\é&u


https://dor.isc.ac/dor/20.1001.1.17353165.1396.16.6.1.3
http://journal.rums.ac.ir/article-1-3644-fa.html

[ Downloaded from journal.rums.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.17353165.1396.16.6.1.3 ]

e Bl 55T (5 2 oS98 B a0l e 4y 235 el U D0 A

a8, Sy il jly LT g, 5l wiliie sloog S oy
3l Lg)LoT S siae Dol canlie Oyee ;0 9 (ANOVA)

Fisher's Least Significant Difference) LSD g}
NS oo cyand S (o e IS JBlos> g,
o b 5o ,5g] Cans s g o solitul (29,5

Smed uy5 5l 2 peS 5 Sl ey polie
g_)l...wl.?m ‘nl.o_v 6‘).3 Ls)loL’um C_lam W oosz.';...:‘ O
WPV SN YRR YA

50 el 0 03,51V Jgo 0 labge 59 ol s

I R e i a B Sy
BN 392y ()25 g SRS sleog S e Ol
3 sRres by, S ) Sl ()39 atie A Sl e
Sstel Bl 5Ll 55 5omly S5 05,5 Ly alin

P>+ 0) 055 Jlolise

Slgten  Joo o Dbl Gdgdl Cglie a2l
5 HOMA-IR (Homeostatic model assessment)
D] s oolazal 55 slaslxe Jge,

HOMA-IR={[fasting insulin (pU/ml)]x[fasting
glucose (mmol/l)]}/22.5

aSews SPSS 3310 5 5l eoliiwl b (k] oldes S
3l osls a3e5 090 Jloyi Cptd Sz 0,5 plowl Ve
ol oy Gl g Bgienb g SaalsS (5]

A Al eolitwl (Levene) gl ygeyl 5l mib g

als a5 ol Glad Bgiewl8g,550leS (gl
S oeesS ysS JeSe oS 098 Lz sl yasie
258 Ll oS sS JeSer gls (el 09l
aS ols olas ol Q}A}] azis (PP 0) Wog Jlog
Sloeg,S j0 lapae aldS g S slauiblg
Oemrad (PP 0) w0 SSNen lils wilS )l

B sl e 51 S5 pe (6 loline Ol poss sy p sl

G lez s0g,7 90 Up0ilre 5 Og0i Tt 10 b bgo Lis i -1 s

Slere Byl g uSSleo

JoSo+ (2 yoi o2 J s o
RO BT
VoEYAQ VPEYVA VYEYAA YotYA- o0 i (855) o339
OEYY- VIEYSA VOEYA- YAEYAD o903l um (255 &3d9

A i LT g [ /D (6913 ixo pelaw A 3liiw! 48 WG il I JGT I

JoSot o3 09,5 50 eiSiggol clale (il ol
g frian (oS 555 JoSe 09,5 by (2 pe5 095 4 S
58S 8l el )25 slaog S ) (oS sk

5 JAS 055w s)bline BB (025 5 1 Al

30 oSS ‘9,.,..{&1 clle ol las regl ol s
(295 O dmlie )3 a5 3l Gl 0y leeg S
7S oS g S5 098 G slline SN

Sl S8 a4 oY (Y Jgaz) (P=/210) ol cunlice

VW48 Jlo & oless (VS 0493

ow,ésﬁf}m&m@


https://dor.isc.ac/dor/20.1001.1.17353165.1396.16.6.1.3
http://journal.rums.ac.ir/article-1-3644-fa.html

[ Downloaded from journal.rums.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.17353165.1396.16.6.1.3 ]

AR

O\)&A}WM}M

s 09,8 slagbse 0 (pyeS g GiSigmal olia
(P=2loXe, 1= JAY) clls 0929 29l

5 S 05 ooy 5 55 il o b bl

g (P= +/++V) SolS als (p=+/++Y) plouil juals

30 a8 3gy (P=0/0 2 A) sdgud! Caglio als yalS

(Y Jgaz) 09 jlolize L@z S 09,5 b anglio

Comd oSt 00 705 095 50 (a8 lale alS 5
g o (oS 555 JoSte 09,5 b (2 ye5 095 &
2 S s oSgmel polie o (Sices
(055,85 JrS 09 Lz adl Gy lagise
dlre 35 GrasS )5S * 23S Giyed 9 ol (S

Ot Gylobire saie adayly aS ols ol in;@'e%o;

c;;)lggog)af;wﬂ'};g.:nw}d/&ojﬁo ol y’}b‘:wf}..ﬂ‘_g)lor‘shuaéﬁ—f‘j;d?

Wog,s
P-Value F osS 9 ipyed (i ped 095 595 J s
ﬁM
(s V) (o V) (e V) (e V)
) a>lgg yKao) Ll ¢y g
ey VY WITVED/VY Rt o
AVEEE/AF 1/ VeED/YA VE/VeED/YE - (o o
3 055 o) Ll 35918
ofoe) WA/ (5 st 2055 hoe) BAL 575
Yor VAV Ve b/ etV VY * (d g
ofeeh £/q. HOMA (pd gl cenglito as-Lis
YIYAEY /N Y/AVEV)YF fexyay  OIFTENAD
0/ vav/e (i slool 5 936) (oiigus S
AIFRE /50 SIAsEYSIFE  alvEYE)Y. OIOEIWVIAY
o¥elo qA/Y (e (ol 55 930) (3 308
YIAL VE/AY SIFAEIAIDE  AITNEYe sy ONTETZIAA

A i LT g P o/ (SIS Fixo gl A 0liiw! LSD 1507 9 48 oG il ol 4SBT I
SAIT09,5 b dubo 43 15 Lo 9l -

AIB g (o solem S (gl Cuoglie
Jolo Ssslsnzed Lad [VF] el L3l o o5 ,Lad
Olie 5 St Slaoygey0 cdile (S culles )
Sigsl Sl AL Jelse 5l e I

a8 aaals bl ol Kaagn 5l S Dol culaodl

» >
.

Sooa ks (Bl ged (sogmo Ws, 4 azg L
Kgy 50,5 WS jslaieds ddpoas g S5 Sloyo 3]yl
Ol « Sl py0in 5l (6 iy g (Sl oo

a5 el soly plas oldlas VY] 0gs o el

5 Sgilie pyoiw b uiSSgmsl olewdls oyl ials

A4S Jle ¢§ o yled NS 090

OW)ﬁﬁf}l&o&ﬁ\é&u


https://dor.isc.ac/dor/20.1001.1.17353165.1396.16.6.1.3
http://journal.rums.ac.ir/article-1-3644-fa.html

[ Downloaded from journal.rums.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.17353165.1396.16.6.1.3 ]

e B 55T (St o 85585 D s 0 by 35 e 0N

5 Slgiee S ages Salite slaley onl a5 [Y7]
DAL 6 31 esSogmsl cdale ol5e

5 Sl sasr LS (e w0 Sl 4
8l sloos,gls 5l cppeS sl ol b s e Jalge
a4 Caglie gy <8l ojlail b g cul Slisl o>
5 Sluds Coexdy (5 S Vb mhae (gl
@ S YL (sl 3 (L) i slaoge)9n
b ige 3l solitul ede VY] el LLs I o (olsye
530U Ty el s ot a4 o o l o o0l
W)l 1y sl 51 63V zobw Gloye b anlis
Iyvl

whan Cue o 0 ol ol iash il
R (2 yeS (sop Tobie (095,85 SBras g (el
o byl Segh mls b (bl
3l Sleen Venojarvi 4 Saremi  Mosayebi
ool ol Lrals Saremi gss o [aANA
i 4 Mo 3lr (loye leg S So 0 S
S g el (el wtin VY Cdlie (SIgle
Wodlte (@lr g 0j9a8lal shls (s ye) ;508 09,5
aby by oo [0] wi caalie ilen (pes atin
GeRoS 0 g AXan odjlgs Saremi gdst )0 oo yed
Cobe ialS 4 azg b Veiol ogy atin Cutn ol
Olod 5o (sMiamodslyd (el (Gl 93 )2 ;0 (2 yeS
Jeonlb oyl Jlos 4 | slasaciie e b
S g bagie 4> 5 gl Sliyje5 Sad ez
colled ahe e Jlos 4 Jolse Sl Uoauil
gobew bl pals e 090 Jol> (045

aly alr g oy Wl Gl sla Sogesl o (S

oS 5 sz oy b oS L3 sl (iSSgo]
D] el oy cél

Cae Cuid Jloo 4 S ol cssliv Lols dsllas o
o ghe 0mesSyS Bras g (2ol (e
b pol> Ghagh bt cdl s loline ial33l (iSSgno]
s Huang Dutheil ‘LeeHemmatinafar laiss gl
cske Fatouros [VA-YY] coul guen Fatouros
Judyed JlS 5 o3 e 5 eiSigmsl (alewdly
5 elizal (35,9 lled obe # plonl JLis & 1, 3l
Sloline 2alS @bl 08 (o p (R ped (o ol 7
Lastie g olo las | UMS)HJ Slobre yiol5dl g o]
Slati g 350 JobsS iy S5 L bt (pl WS
5 Dutheil [YY] s)ls oYU bls,l S eog Lasls
5ol 5 ler el oo FaS ol Gl oS
N E QORI SN PR RS PP LW APE
as w0,S oo byl 00,5 o 3 eiSSgmal lobas
Gololine BLS,| iy e o2 5 D oBde b (52iSigo]
asls bl s il Kes 5 Kraemer [v-] o)l
Tobe Sgdos 0y Rl el &5 placlé
DE] sms o Gl 311 ol il (iSSgmo]

Azarbayjani [Piroozan s L iegh onl @mlo
@ fyrove] ol Slyen Yatagal 4 Yokoyama
o> b oldlas oo oadodnlin SBNS| o, oo Lk
JoSo 5 5 cadsis eslol analer 4y bgype sl (S
e odlear VEL wsl pagh sla Sogesl
Ol am ol Se S aises lallla
3 o [VF] ed 5l o cele pws (S o dYYYO]

ol o alowil colad glyz 5l ey el YF 5 S

VW48 Jlo & oless (VS 0493

ow,ésﬁf}m&m@


https://dor.isc.ac/dor/20.1001.1.17353165.1396.16.6.1.3
http://journal.rums.ac.ir/article-1-3644-fa.html

[ Downloaded from journal.rums.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.17353165.1396.16.6.1.3 ]

O

O\)&A}WM}M

5 g 0z Slodel gexd JhalS el Dae SYsb
) gl 4 Conlas dacplgnol 5l (S p oliae 5o
WS oo (i (Slsmdl Ceaglie 5l g wiSu e s
s Fedewa iogy L ,ol> agy wmbs Y]
Lyy-ry] sl Slysen Haghighi

by Sldllae o) p aiw) ,o oS o Fedewa
S sl plas (gl 4 Caeglie 5 (B39 (nped @
35 Gl &) Canglin Sgat (s yline 5B (5
oasls ol osspac oo ol o Haghighi [vY]
OB 03 Sler s atin A (g 50 gl 4 Caeglie
@ Yol mbs asls ol IPY] ws s 3,18 1, gl
Ao G903l g9 ol gmil (6 uSoslail g yo glas Lo
Lol Ol yod Soe g g4

b colled Gdow ol lacasgace alex
30 Cudgazme (pl 0gd co Slpiiny a5 o4 Lm@ayji
Sgibi g0 Sloiey 150 G S8 0 ST slatag)y
595 Ol 50 i 080, Lboean] slajiegs,
P sl eSe 2975 ()l paiged (yloj (uesS 555
S g Do et g A a0 G aile Ko
plxl oo Ll slogazli (swyp g (o855 Dl yes
Sgd

Sad b gl ped plosl ols (Lis asllas ol s
Tobe  n Wl eesS,sS Grae 5 bt
Gl o AT psboay sl T ST Lol ssl
Cuoglia azlis LalS 5 (S EalS (iSigno]

Nl oo dawgie Sol b glS B9 0gd (gl ge]

LOXA] wims o s 5 035 5 @2 ol 28
ol (S yed slaog S )3 e hge (59 el S8 4 a3y
ASLS{I;.L;U Dgud lolre Lol el pals aas A 5l
D5l g0 b (5 i polie 4 5ol Wig) )0 (30 eS
s s 1281 30 ] 5 1alS el (S
Lf] sl condgbio a5 > a0 oyl 85,9 5 ooy
SloFes Zolfaghari pogs L ol iagh mls
JUURIP PUPS VS JUPRIOL I I PSSR | Y IRSRE
Sloyes Juis @ 3l ob )0 08 zobe s, )
il Doyl 3,5 samline 5 035 (owyn S5len
L¥e] sgs o S zobaw o loline Ol o
s i s el S ez e ol o
090392 1ok 15 Corwluc atilgs oo o JeSo g Lagls
S5 2 Fig Fse Dl 5 auS by b oS 1y nyeS
e 5l 6% Jelse axdl iy o 5l ]y e gogas]
5 &5 > (Brae 9o dagogeil (g @il b ey
355 )8 oo n 0y5e Wb oy DB
Joline GalS 5 (Sl iagy ol wmt 5
g andly @lr slagtee 0 (gl Cwglie jasli
Sleen Friedenreich agy L ol> iogh mli
(Slod cpped atin A5l L oliixe cpl [¥V] sl
andly 503 9 1y el Conglie (asli Jlobine ialS
Bl s s oy LielS W 1) T g w8 saslive
wzge dime ol jens g0 5l Bl 02 ged
oM o8 S (Jld A 0sdiee (sl Canglie
Sl 5l eadgmd 5 slageS shle b e gudl SIS
Ao Sl by gladshe Sy bl 5 02

VW48 Jlo 8 oless (VS 0,98

OW)ﬁﬁf}l&o&ﬁ\é&u


https://dor.isc.ac/dor/20.1001.1.17353165.1396.16.6.1.3
http://journal.rums.ac.ir/article-1-3644-fa.html

[ Downloaded from journal.rums.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.17353165.1396.16.6.1.3 ]

e B 50T (5 1 eS8 B s 0l e 4y 35 el ST Y

silo,..\.'e‘ 9 M y

ol o el gmiils amg gk ool 12l ange
Sl 0es Sad g glo,ud il awgrpas ol Kaaghs
Gyl 3=l olﬂ oBasls wllg> oli;.iu}'l SEESRINE

5l ee oMol i S ()b |y Lo i S35 cslyz! 4o a5

S eSed> g 2 b Gels lp cwlie ool
039950 ;0 yuegS 495 B pan ¢ pizmed aib o] Ol pae
@S Jya> p i@ ce ()9 olped 4 Cdle polis

D% 56 e

References

[1] Pourshanazari AA, Rashidingihad HR, Rafati A,
Mirza M. Effect of Estrogen and Progesterone
on Baroreflex  Sensitivity in Acute
Hypertensive Rats. JRUMS 2005; 4: 85-95.

[Farsi]

[2] Satoh H, Nguyen MT, Trujillo M, Imamura T,
Usui |, Scherer PE, et a. Adenovirus-mediated
adiponectin  expression augments skeletal
muscle insulin sensitivity in male Wistar rats.

Diabetes 2005; 54: 1304-13.

[3] Mohebbi H, Talebi Garekani E, Rahbarizadeh
F. Effect of Intensity Training on Plasma
Adiponectin  Concentration in Male Rat.

Olympic 2009; 16: 71-8. [Farsi]

[4] Ernst MC, Sinal CJ. Chemerin: at the crossroads
of nflammation and obesity. Trends Endocrinol

Metab 2010; 21: 660-7.

[5] Saremi A, fazel moslehabadi M, parastesh M.

Effects of Twelve-week strength training on

serum chemerin, TNFa and CRP level in
subjects with the metabolic syndrome. Iranian

J Endocrinol Metabol 2011; 12: 536-43

[6] Lopez- Lazaro M. Anticancer and carcinogenic
properties of curcumin: Considerations for its
clinica development as a cancer chemo
preventive and chemotherapeutic agent. Mol

Nutr Food Res 2008; 52: 103-27.

[7] Soni KB, Kuttan R. Effect of oral curcumin
administration on serum peroxides and
cholesterol levels in human volunteers. Indian

J Physiol Pharmacol 1992; 36: 273-5.

[8] Verma JP. Statistica Methods for Sports and
Physical Education. 978-0-07-133351-1, New

Delhi, Tata McGraw-Hill. 2011; P: 123-138.

[9] Hoshino D, Yoshida Y, Kitaoka Y, Hatta H,
Bonen A. High-intensity interval training
increases intrinsic rates of mitochondria fatty

acid oxidation in rat red and white skeletd

VW48 Jlo & oless (VS 0493

ow,ésﬁf}m&mwu


https://dor.isc.ac/dor/20.1001.1.17353165.1396.16.6.1.3
http://journal.rums.ac.ir/article-1-3644-fa.html

[ Downloaded from journal.rums.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.17353165.1396.16.6.1.3 ]

OVY

O\)&A}WM}M

muscle. Appl Physiol Nutr Metab 2013; 38:

326-33.

[10] Gorgi A, Mirdar SH, Nazari S, Hedayati M.
The effect of endurance training and curcumin
supplement on lung HIF- ol levels in rat
exposed to lead acetate. Sport Exercise

Physiology 2011, 7: 523-34. [Farsi]

[11] Faramoushi M, Amir Sasan R, Sari Sarraf V,
Karimi P. Effect of Simulated Intermittent
Altitude on the Metabolic and Hematologic
Parameters in Streptozotocin Induced Diabetic
Rats. J Ardabil Univ Med Sci 2016; 16: 53-64.

[Farsi]

[12] Matsuhisa MY, Yamasaki M, Emoto M,
Shimabukuro T, Funahashi Y, Matsuzawa. A
novel index of insulin resistance determined
from the homeostasis model assessment index
and adiponectin levels in Japanese subjects.

Diabetes Res Clin Practice 2007; 77: 151-8.

[13] Tjonna AE, Stolen TO, Bye A, Volden M,
Slordahl SA, Odegard R, et al. Aerobic interval
training reduces cardiovascular risk factors
more than a multitreatment approach in
overweight adolescents. Clin i (Lond) 20009;

116: 317-26.

[14] Schondorf T, Maiworm A, Emmison N, Forst

T, Pfiitzner A. Biological background and role

of adiponectin as marker for insulin resistance
and cardiovascular risk. Clin Lab 2005; 51:

489-94.

[15] Bouassida A, Chamari K, Zaouai M. Feki Y,
Zbidi A, Tabka Z.Review on leptin and
adiponectin responses and adaptations to acute
and chronic exercise. Br J Sorts Med 2010;

44: 620-30.

[16] Kraemer RR, Castracane VD. Exercise and
humoral Mediators of Peripheral Energy
Balance: Ghrelin and Adiponectin. Exp Biol

Med (Maywood) 2007; 232: 184-94.

[17] Jdurimae J, Purge P, Jurimae T. Adiponectin is
altered after maximal exercise in highly trained
male rowers. Eur J Appl Physiol 2005; 93:

502-5.

[18] Hemmatinafar M, Kordi M Choopani S,
Choobineh S, Gharari Arefi R. The Effect of
High Intensity Interval Training (HIIT) on
Plasma Adiponectin Levels, Insulin Sensitivity
and Resistance in Sedentary Young Men.

ZUMSJ 2013; 21: 1-12. [Farsi]

[19] Lee SH, Hong HR, Han Tk, Kang HS. Aerobic
training increases the expression of adiponectin
receptor genes in the periphera blood
mononuclear cells of young men. Biol Sport

2015; 32: 181-6.

VW48 Jlo 8 oless (VS 0,98

ow,&ﬁf}ua&uu@


https://dor.isc.ac/dor/20.1001.1.17353165.1396.16.6.1.3
http://journal.rums.ac.ir/article-1-3644-fa.html

[ Downloaded from journal.rums.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.17353165.1396.16.6.1.3 ]

e B 50T (5 1 8598 D s 0 4y 35 el U ONY

[20] Dutheil F, Lesourd B, Courteix D, Chapier R,
Doré E, Lac G. Blood lipids and adipokines
concentrations during a 6-month nutritional
and physical activity intervention for metabolic
syndrome treatment. Lipids Health Dis 2010;

31: 148-55.

[21] Huang H, lida KT, Sone H, Yokoo T, Yamada
N, Ajisaka R.The effect of exercise training on
adiponectin  receptor expression in kkAy
obese/diabetic mice. J Endocrinol 2006; 189:

643-53.

[22] Fatouros IG, Tournis S, Leontsini D, Jamurtas
AZ, Sxina M, Thomakos P, et a. Leptin and
adi-ponectin responses in overweight inactive
elderly following resistance training and
detraining are intensity related. J Clin

Endocrinol Metab 2005; 90: 5970-7.

[23] Piroozan F, Daryanoosh F, Jafari H, Sherafati
Moghadam M. The Effect of 12-Week
Exercise  with  Omega-3  Supplement
Consumption on Serum Level Changes of
Adiponectin, Leptin, and Insulin in Girls. Sci J
Hamadan Univ Med Sci 2015; 22: 129-36.

[Farsi]

[24] Azarbayjani MA, Abedi B.Comparison of
Aerobic, Resistance and Concurrent Exercise

on Lipid Profiles and Adiponectin in Sedentary

Men. Journal of Knowledge & Health 2012; 7:

32-8 Farsi]

[25] Yokoyama H, Emoto M, Araki T, Fujiwara S,
Motoyama K, Morioka T, et a. Effect of
aerobic exercise on plasma Adiponectin levels
and insulin resistance in type 2 diabetes.

Diabetes Care 2004; 27: 1756-1758.

[26] Yatagai T, Nishida Y, Nagasaka S, Nakamura
T, Tokuyama K, Shindo M, et a. Relationship
between exercise training-induced increase in
insulin sensitivity and adiponectinemia in

healthy men. Endocr J 2003; 50: 233-8.

[27] Zeng Q, Isobe K, FU L, Ohkoshi N, Ohmori
H, Takekoshi K, et al. Effects of exercise on
adiponectin and adiponectin receptor levels in

rats. Life Sci 2007; 9: 454-9.

[28] Mosayebi Z, Nazarai P, Fathi R, Hanachi P,
Aslani Moghanjoughi S. An Investigation of
the Secretion Rate of Plasma Chemerin and its
effect on Insulin resistance Index after 8 weeks
of resistance Exercise in male rats. Qom Univ

Med Sci J 2015; 9: 1-9.[Farsi]

[29] Vengjarvi 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

VW48 Jlo & oless (VS 0493

ow,éxﬁf}m&m@


https://dor.isc.ac/dor/20.1001.1.17353165.1396.16.6.1.3
http://journal.rums.ac.ir/article-1-3644-fa.html

[ Downloaded from journal.rums.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.17353165.1396.16.6.1.3 ]

O\)&A}WM}M

with impaired glucose regulation. Ann Med

2013; 45: 162-70.

[30] Zolfaghari M, Taghian F, Hedayati M. The

effects of green tea extract consumption,
aerobic exercise and a combination of these on
chemerin levels and insulin resistance in obese
women. lranian J Endocrinol Metabol 2013;

15: 253-61. [Farsi]

[31] Friedenreich CM, Neilson HK, Woolcott CG,

Mc Tiernan A, Wang Q, Ballard-Barbash R, et
al. Changes in insulin resistance indicators.

IGFS, and adipokines in a year- long tria of

aerobic exercise in postmenopausal women.

Endocr Relat Cancer 2011; 18: 357-69.

[32] Fedewa MV, Gist NH, Evans EM, Dishman

RK. Exercise and Insulin Resistance in Y outh:
A Meta-Analysis. Pediatrics 2014; 133: 163-

74.

[33] Haghighi AH, Yarahmadi H, Shojaei M.
Effect of 9 weeks of aerobic training on serum
visfatin level and insulin resistance index in
obese women. J Sabzevar Univ Med Sci 2014;

20: 623-34.[Farsi]

VW48 Jlo 8 oless (VS 0,98

ow,&ﬁf}ua&uu@


https://dor.isc.ac/dor/20.1001.1.17353165.1396.16.6.1.3
http://journal.rums.ac.ir/article-1-3644-fa.html

[ Downloaded from journal.rums.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.17353165.1396.16.6.1.3 ]

o Bl 53T (5 1 1 58555 D s 0 by g T U OVF

Effect of Interval Training with Curcumin Consumption on Some

Adipokinesin Menopausal Obese Rats
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Background and Objective: Adipose tissue controls the regulation of metabolic responses through semi
hormone secretions, specifically adipokines. Fat control can prevent the relevant diseases.This study aimed to
examine the effect of interval training with curcumin consumption on some adipokines in menopausal obese rats.
Materials and Methods. In this experimental study, 28 Wistar menopausa fat rats aged 24months were
randomly divided into four groups. control, supplement, training, and training + supplement.Training program
was planned for 8 weeks and 3 sessions per week. Each session consisted of 10 activity sets in one minute with
the intensity of 50% and 2 minutes rest between the sets. In the first week, subjects started with 14 meters per
minute and increased their speed to 28 meters per minute till the eight” week. In the supplement groups, 30
milligrams curcumin solution per kilogram of body weight were injected 3 sessions per week for 8 weeks. Blood
samples were taken after the last training session and the levels of adiponectin, chemerin, glucose, insulin and
insulin resistance index (HOMA-IR) were measured. One-way analysis of variance (ANOVA) and Pearson’s
correlation coefficient were used for data analysis.

Results: In the experimental groups, adiponectin concentration increased (P=0.015) and chemerin concentration
(P=0.020) and insulin resistance index decreased (P=0.008). There was a significant negative correlation
between adiponectin and chemerin in the training group (P=0.030, r=-0.803).

Conclusion: It seems that the interval training with curcumin consumption affects serum adiponectin chemerin
and insulin resistance index and in this way can play a major role in reducing the inflammatory responses caused
by overweight and obesity.
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