[ Downloaded from ijdid.tums.ac.ir on 2026-06-15 ]

YAV-Y47 (Fo ylack) V¥ 090 N FAYF Catigs ) — (a5 8 58 () ol ] galie g caalas alans

(AR Sl oLl g 0 yw (o 3 Tobaw 33 (5 319B (9 503 A 03 3190 33l

Vsl s

oS>

. e

ol VL St b S el (S5l e SR Bl oLl o i il sl 5 ity - slan dedda
3 P (e C}hw 2ol s i eniles U e ol addles Sl Gda Ll ol es o eld) Caglis
Sl Ols,e 3 IRap 5 (HOMA-AD) o5 susb sl stogn ool dide d(AR) s ;= 55 50l (gla o ls
el S pi0S

YWARYIY i\ 0) (53l cpns 05, 53 (ol [ sbas S a8 Gl 300 YV (oo L3S G L i,
BN IS 5 (e ez p SES YYNEY0 00 ea g wlad oo doss VIWVETE (o SLS av/oRv Jl
G S5y Ldd s (mp e oSS YYYET/Y (oo Ao s TV/TER o SLS AE/VEY (Jle YWY
SRS o3 6593 5 5 J3 IRar 5 HOMA-AD AR (glaasls 5 p s (s zsbaur da G5 5050 o s
doys Ve B Sl caia 53 oy el and YY) TS o a0 035 S, (el s 035lss ol (G5l5m o ped IS
SPSS-16 (s,lel lsdle 3 (5 S5 a b baesls ks 5 a3 (adr 2 53 4d35 £0 B Ye e ot B 0L,
A a8 s p<e/n0 (gl pas a5 S 5

IRag 5 (P=+/+Y+) AR «(P=+/++V) HOMA-AD «(P=+/"\) ¢ ) ol oo jnd 0353 5l m tlaaidly
A sdalie (ols gme uid JS 658 s s She lagatls Sl plaSoma s U3 bl WZ3L JIalS (P=r/eT)
(P>+/v0)

laze den sl o slie L gla e Ls STRAR 5 AR HOMA-AD 5 oty (535 3 7 slaw 16 S aond
O Sl b Al e S aeieS Olr Ol e copl by .8l Jals S iaS Blr Obs o 55 (S3lsn o 05 atin 033053
s Gl (B sem B slagolen 5 0 g Culs ol et (gl 5a

S e el S lie sy (318 o ed 15 IS O3

Q‘ﬁ\g)ﬁm ij.w.)a-]} ‘5&%‘ J‘jToK&J\J g‘;i}j)jrjlﬁj JJ:C,»:JJ,S aj)§—\

SOAE (ol psle 5 (Sas s 3y S Gl aaly U.A)L.u‘J‘;Ta&iﬂ‘dm&i}‘JsS)@ﬁxﬂmOm)@ﬁ‘otdeSOtmh‘r;w*
moradi_fatah@yahoo.com : s 5 5<I - AVE-TY 04 €4 ¢ bl
VWAE/2Y/YO 4yl gy VWAF/2 Y/ sl Cal g3 ys g )l WA/ Y/ Presils ya gy


https://ijdld.tums.ac.ir/article-1-5413-en.html

[ Downloaded from ijdid.tums.ac.ir on 2026-06-15 ]

~SLagadll g p s (e ) gl 53 (S 5198 (13 545 438 003 g i 0 YAA

Se) s 3l g0 53 Sy cnl g ol b kil e
Gzt ey 5 (e b s Sl J 5
Slp e la el ana g gl 53 [V] das o
g 50 Glaaxle sl Caslis L3
—lstagn b3 doe st ls ool aler 1 dledd
e = S5 5031 [A] (HOMA-AD)  -3S5 505]
[A] RAR) ool Cooslie i 2xls 5 (AR)
53 o334 HOMA-AD oS Col okl aseie Al e
Ok o5 wlad 5 S8 SV mslan b Ohley 25
5 AR [A] Ll e 5533 HOMA-IR 5l 2> (BMI)
Camdy S o sbjerls Olgsa 50 IRap
2 AR astls 5 Wledd 5oae Sde SV b Sl
R T N &:;g%,f C)-E“ Loalis
550 g ks Sl B L S8 Sees
[aV ] )l Sl £ 5

23 ey B8 03 pske il e
INY] sl a8 S )5 anlllas Cos Gl gla oo 5]
930 s wa A Lis sl Ol (YY) O, 5 Bai
5 038 ot Olsal B 3 ) el ity e
OLKea 5 Gueugnon aslzs ;3 [VV] sls Zals Sl
W3S Spe Ol ludd Ol g, &S (Y2YY)
S ode & dobae Gl 5, 5 ol el ) S S
(= DV] 2,5 sl sy sk 53 (6t ols
Sl Lol s aslys (Y0)) ol Ses 5 Ahmadi
ety (SO st Lol en LS 1 ad (o5
S g3l a5 Al 1y el sl ole s
Sladlas il Il aa [IY] sls (5150 e
AL e A8 5 S 5 g g

el anslis I GV s L S S S
Blr 513l sl Caaglin Ol 5 [VE] Sl ol am
e sl Caglas [VONT] ol 2V sl 3151 i
g5 ek g 5l U3 adle 5 cl 5o 6 5 alis oSl
Oires s Glllas [W] s e 25 0L s g
S Gdes Wlos S ooy r 1y gl aslis 5 2503
oslizl o gl Cuoslis uns () » HOMA-IR sl
S s S I s Y OY DAY Wles S

TRV

Gl ol bl 5550550 ol G Olgews o 2 6L
G S S e i L bl Sl el <
OB sl Sl s o SIsbe las Slee
o S Ll Whseysn ) dhexr Sl s, LD
b & ot S S Sl gledl sl
b)) FIZZ slapyisn b ity ad slad sS850
Ll sty [V Y] 305 Glad (el 5 s ok
VA S S e S O S
[V sl e ol VY0 JsSse 035 L s dnel
23 e Ol b o S8L 5 Fge 50 e
Byde Ol L3y St s Wl Ll s, oS 1>
el Jos ln o3 O Caglie Msa e,
SOl 53 ey sl [T] Gl 0l (55180
o IS SO Olsen 5 Lhe iRl Gy
POk 0 e B S Sl B S 5 e s
o Ol oomen [1] XS o 3L O (25058 5 ol
SFap DS 555k 55 pags L ey &S Sl
S ol 0 ol G ASUl ST O pen
b il Caglie A8 0 556 3 oLl 5 5555
Ay i g ea g ol en O iten sl Rl
das o Lo sl Coslie L1, Sy nan, &S
L¢]

(Sdple o (Gl paxls el calis
S — b Glalen O L s p s il
Sl L8] ke Ol asiie flSl 51 S
el 035y Oliies a5 5550 o)l gen ) sl aglie
S il Coglae pad O s lklal i,
P 45 L o Sead sl il SeaadS 5 SIS
saebe 5o Lyl opns SO b S 5 sl G
Al 05 SIS e K B by a5 Sel
whamy orlg (b eslanad Bl Sl L, ol
bt o [ Wil Jlas s 5 lpds Sl
Caglis (gl U'.’.ji'.'.l" sl jerls (ol adl
Slp sbhesess oLl dde &8 Al aan s o gl
laatls onl der I (HOMA-IR) oyl sl


https://ijdld.tums.ac.ir/article-1-5413-en.html

[ Downloaded from ijdid.tums.ac.ir on 2026-06-15 ]

YAQ (Foback) V¥ 090 A YA¥ Catirana )~ (39 )9 58 -0 ol pecaad alio 9 Caslas s

3 gad JeoSS 1y Sl Slad 3 0S8 Solel o3
ol o andlas S IG5 s bl sl s
TPV I G P> Wi N SN L+ P (R LR

NOCRY

B XS

TS Al S bl es IS5 pa s Sl S8
(Gl Solal oaL) lapp e gl Jowe 3
3 o WS G b, s b Sl
Wby 5 (St S5 sm M) ARaLT sla b))
oS i QUL gl Jade jsba G Sl
© B G e Gl e (e
5 b el il (s3lem cped 6 S sl g el
33500 5 (VOmax) b Sssesl b as O3S ST
B G il sl asms Sla (S e
A5 S BMI 5 (BFP) 0l s A3 035

win o3l 5o Jald ol adlllas 53 (g3lee a3 IS5
Voaa a3 on meolS Fo G 035 DS, el
L3S Ll Obe s e K Spsen e ands
btd LB Ol Aoy Ve BN Ll el s
B> Vo 0y53 gt 53 ol (p el Oley ke 55 58
Ol adds B ay ol o0 SLEI U ka5
TS b sed akds Yooyl ais L) il
N0 Dud Loy ed adds T (po> axda Sl s
Vi DAl L e a3 B cppe sl 5 Ao
3 i dedz gl s oty CIB 0L s Ao s
Sl s s Yo s gl (ol s 1SS
03 sl e el 038 0 8 S slen 1) p 5 gn 5 AS
[ogde o228 Dby el 5 o 53 Todms 33 ands S8 0LL
3 S oo 1SS 038 5 e laten 4iB3 V0 Siews
23S AE w3l ped 038 lagnsesl
bl Sl b 658 e el ) G 0555 sk
b by o La s sa3l dulas Clal (g3 o5 Sy o3
Slassssl disls bl Gis Culta 5 olla S
G55 el 05 |y 25 055y (S5 55 J 28 05 S
oy S sbadle o oobl (e gu el

AR)  dsdl Caslie Lds gl el —
o g Lol el 4 (IRjg HOMA-AD
oslil Cr b yatls ol S5l 4 by e slalesl
wdlea UK Sl L3 g lS 5 ds Sledlbl
2 s Sler e anas 03 s se slaasl
SAT] il e S Bl Sl s ey 55 S
b)j‘j) ﬁSU a8 ala L' j.»pl:- AASLE.A ‘u-.’.‘j"l'” [\\
S pe Ui pobe p SOler e aue
Sl Ol 3 IRag s HOMA-AD AR (sls axls

255 Do S S

b )

S]]
Salesl g8 Jols o miaas ¢ 5 5l ol andlls b,
Slr Olspe 5 3y Osadlom 5 dlote b RS
3 adlas Cov i 5 S g a0k gd S S
5 e anls plal ) ladda Gaisd (6 84 ged A S
Lo s S 4 Lo s sasl S5oLS Ll (BMID) 0y o35 bl
Il e sasesl wldbsls oSl Cgr 25 dolas
Ol 3 Gob 5l anllae lsh 5 sy cBlual op 55
Lis oaiS anxl e OUbsls Ole 3l s S Skl
S5 e o eSS T 5l 2 LOTBMI &S (ol 3l
t B asb iy O sls eSS 5 ady VY]
ol ale s Gl s eSS el
3 S slaglen «obs (s B Sl
2L b | edd bl O35 ke Candy £5
L (SKan s Sob L L) sl 65 8 G pme JI>
g 80 Slos b ol w5 g s S
Ol esle 5 8 4 slasl LS £l G 0L >
Ok sls 75 5 a4 e 3 S 5 JSO1 G e 8
S dle s Ollbsls s S e Gaiss L)
DY) wmals 1) ol Sy b aile G g,
osba &S oy AT Gl Lyl b sl OUB Sl slass
JAs 5 m=)0) (ool el 058 0 4 ol
3 S wlnls; e )b Ollbsls pled  Lud s (n=1))


https://ijdld.tums.ac.ir/article-1-5413-en.html

[ Downloaded from ijdid.tums.ac.ir on 2026-06-15 ]

~SlagAld § oy Galleuse y T shacs 53 (53] 98 (13 545 4348 093] 9 sl sl 40 Ya.

Xi= S 53 5 ot b S o ¢ soms
Xo=

Y8] A5 arslome Siti Jgo (6,8 S L BFP
Ok o Ao yn = (880700 J&s) —L0-
B0 s (TYemp) B8 Ol Sl 550,
(B 0L,o S - colnal B OL,2) o psts
e o ChB b Jlans ot ) lid alesa,
CS 5 cotle Ms-906 Jde dresh life S,L)
S50 2308 p e 28 e (0150 JSGs o jle
o (ESans)y prbline ol 2 2 53) S F 2
s Lzl (Olpb i8S csle ROBIMAX 7750
— 1 el a3 iy 5 O 00 3l eslizad L VOymax
oz SIS 5l e w3y [T0] i 35l Semsly
Olyda s S 100 5 oo IV (s N0 e
34 Sle s ol ey S5 RS S s
G oa U A el i ol opslie ads S
v 2ME Gl el Ll S 5k el el
35 alle s IS 4 a0l O3 s 53 ks
SSde syllal oS 5 Ol o oS Wl S 1
loaly GladS s sasl o a o litecn s 5d ale,
Loy 5 S a5 Lol s &S wd osls gladss
yems SIS Y0A o 5 s Dl g S SO IS
Shst 5 ol Ol o ol sdsy £ LIG
O A B O
Iy p 3 b ssgesl &lisy bran 350 IS 55l 5
Gl /00 ol eSb L Sy s 3yl
Lo esliad J 8 058 6l WY 5 olen el e S

1yvi]

4k d e Ol (g =
T+ YV X 835 ¢s09) + (0 x B (o _an)— OVAX e (1)
$las BSrae $5H SIS s
wly e slie O (s 0 x (V/00 L V/Y)
Human Resistin =~ .S) ptesy oy sl &S el
Sl 0N i o OV L YA sy 0,3 CV ELISA
BioVendor S ,& ol « /¥ ngml (g3l Kol o
Human Adiponectin .S i) iSosesl 5 (Ol

008 e eosd Sl dm s 8 Lssed (S
O g s b e oKalsl 5 b sl
33) 05 e VP a5l S ol OB
ey (P Tl el S (o O sl
Sladizei A 48,8 ssl Ay Sl sl 5 S s
-l s S sla e la (6, Sl ol U o
Il b gosasl s (S S Sl 4o
OLES (8IS 03,55 Sl lag Sapad 51 I3 535 4w
g el 5l 35 s sl g e Siae 5 K
el VY Gles alolb 5o 503500 oboa s Sy ollad
Oaelsl 5 03,05 S a Sl 8 g Sases 3 S
S JS e e wdis L JaS Cer bl s
e sogesl Sl candlas Cos la pite (5355 Lags oS4 sl
SSages sl 51 S a5 e dsb 3 S S wl
Sy adis o oSy s lads ) Wt s S ax
o3 A o33 3 1 2lE 05y e 5 Aules el
S prrmer bl LSS ol oS Sl S
U G aale w0y 93 sk s b s sasl w i J S
Sl 3l 55 3,5 5 Sl Sl gy
5 o Dhdag S Ao, V0 5 T 00 i Sa)
S s a5 ek S i (S

isld i ol iyl 4l s gyllas OYI

osls 53515,5
ol U Jlios 0y 3l estinal b s s sasl 035
Ly (e Stle ws 80 Jo) p SLS +/) ds
Je) e mle o) 3 Plas L T S S8
38 6, Selul (s ol Machinen AG
M) B sdme (k) Ok L35 e Giyb 5| BMI
23 A GRS Gk 5l ol JB Al aloes
(&5 55 5 e de ) OL 5l abd aw 5o gl
Sobe ke V3 Ble) S abse
S anle 5 (LIKI 458 cxle Harpenden
138 55500 Vs 5 0eSr Jge b Sl eslinad L O

Y]

O &= 11 1X0 om0 IF1Y0 (X0 0200 (KO- o/2 4+ Vi (X))


https://ijdld.tums.ac.ir/article-1-5413-en.html

[ Downloaded from ijdid.tums.ac.ir on 2026-06-15 ]

Ya\ (Folast) V¥ 0590 YA Cacdiguan ) — (135 98 Oyl pssd 5alie 9 Cuabas dlaas

bl Jeow 5 452
£ oles Olil) oy Ll 51 besls s s <l 5
Dol 3 amelr w35 Oagr Jla i s g (S0l
ShpSls  amlie ek S sl S
5 Wamen t 03030 3105 8 a 53 Ueslm 5 sl
LoosS o 0eslite cloSile amlie s,
boos S 53 Osslm SloSle amlie 1 5 KuS
(SN smn b A eslinal Jie t 05050 5SS
bl Glafdons 5w ples s w3 S i s v/v0
Gl esle Gl bl e VN s desa

23 5 &5 0 (SPSS)

aasl

-

shorise 5 Sidn (Sl s S

RCOW PR B R PRCSI T P V|

JLL))‘ O CvV ISR YA JLL))‘ Q}): CV M ngml
Awernes stat fax 303 plus oews) 15V 5y 4 (do sUF
Insulin 8) (sl o oo - e (5S35 (Sl ol
Cgwlo {4l Monobind Inc. &S & Jyuams CIA™
O/Y JLL))‘ wJCV c-Lo)) 0/A JLL))‘ Q}):CV ¢ '/Yo },LIU/ml
(Ol L Berthold oess) i ) oS gy 4 (Ao
LES oy

s dadsep ) sl Caglie (gl atls adoe Cg
A Q] A eslanad

HOMA-AD = Gyly/Ag
AR =1+ log;o(Ro) — logo(Ag)
IRAR = 10g10(IoG0) + 1Og10(IoG0)10g10(R0/A0)

Iy s 53 085 e 2 SIS 25k Go S
2 Helloe ol 5K e sl sk
53 2535 e pU 5SS gl s Ao s
055U o g o6 s sk Ry 5 A e

AL e kb Camss 3 2 e o

(0aSilia £ jlans 81 jad) Lo s 903 (alsasad gas 9 (o533 8193 538 (S 730 99,501 SLaS5a9-) J 9o

o5 S
J S S e b
(m=1\Y) (m=1\+)
YV Y # YV/A £ ¥/Y (dW) oy
Qg £/ aY/o £ v/) (¢ S 55) 035
AR \VEA T OX s Aoy
YY/Y ¥ YY/e Y0 (r 7o 2 p S Sk 035 e
YV 0/t YUY £+ 0/) (425 p S oS 5 7 o) (B pas DS fS 1
QY £ Y/ /v £Y/0 (s 52 0 8 5L s
NA £ Y/ A6 £\ /4 (e 2 p 5 5,50) S s
Ve £/ VE/Y N (e Modliogm a9 K0) o gl
ALV £ 4/Y MY £ V/A (Aows 2 p S o) 58

LS Sl S S Bl Ol e Olbe 3G YY) La g pesl #

&LB;\.)_))JJEJMtQ}A_)TJ‘AJLLLﬂ‘Lb};jbéuwik:ﬁwwu..d#

P=+/YAY) o gl (P=2/YVY) G 5l (P=+/44A)
‘_;Uﬁa}; O ‘_;)bk;bu Q)Uﬁ <P:'/VY°\) ;jlf 9

Sl oL J 2S5 ol o pes

oSSl amlie sy i € 04l ml
BMI (P=+/\V\) BFP (P=+/TY¢) 05 «(P=+/V0Y)

VO,max (P=+/YY")

Mﬂ) ‘<P:./\/\d\)


https://ijdld.tums.ac.ir/article-1-5413-en.html

[ Downloaded from ijdid.tums.ac.ir on 2026-06-15 ]

~SLagadll g p s (e ) gl 53 (S 5198 (13 545 438 003 g i 0 Yay

IRAk 5 (P=+/Y4+) AR «(P=+/Y)¢) HOMA-AD
g_)'lj“j ‘_;Uhc}; O ‘_;)‘:@;u Q)Uﬁ j:.v P=+/YAY)
sl olias JJ:S ERCSIEY

Coslis Glapasll 5 o Gt sk (Giamen
Sl s U8 5 el slaes S 0 i sl
ol ol 5SS Y Jsds s Osasl e 5 O3] i
Osoil e SoSle amlin lp Jis t 05050 b

3080510k SIS 3 J SIS 5 53198 (5 (sLao 9 S 53 (sl gl e glia (SLAGRILE  p e (et y T glaes =Y Jgua
(e Jlano S 230) 905 T

ey S
J &S S 88 e b
O3l 0383t Seilom sl
4 £ Y70 Y £ 18 VY £ v a0 £ V0 e 52 p5 58 o
Vea/s £\ VUY VEV/Y £ £01 VAT £ /s Vou/Y £ 1)/ HOMA-AD
\/o Y YRRV, Ay YRV AR
/Y £/ YA £/ v+ ot ¥AY £\ /Y IR\r

LS Sl S S Bl Ol e Ole 3 GE YY) s g sasT §

(o £ 39031 51 03lited b s ks e Oga3T 5 Lv/v0 o 53 ol gme sl
Jmtg_}}ﬁ)T_)‘ o)l.m‘b\.awi;\?a 4...,.3\.5.,0) JJI.S ojjf Q}A)wa'/'o CE«)J_}‘A‘;}&A Q}LLT#

s odiles il Lol adllas glaasl Ll
Slr Ubye 03 pow ot ke SOl el
AU w53 3 ge glaasl ol Ol a8 S S
505 Sl Gty 538 03 sl E5s p el
OLes 5 Ahmadi /QW u.>l.u.>u: AL e el
C}hw el (Y40q) O,a 5 Elloumi 5 (Y+)))
LIV VAL s gad Ol 1 (5505 (s Joda et
Ol 6y addlas L (Y0r4) Ol,n 5 Elloumi
S AL s et (3P sl ole 5o I Gy
or Bl Wl s Gty sk 5 1) 53 s
5 Lt ey e by WOT s s
Codgdome b op el S5 5 i el slees S
oS J 55 [YA] ols 0Lz il el Ol 4 (5551
OlL,ea 5 Hayashino 5 (Y+\Y) 0, 5 Gueugnon
503 O Sl o et sk s pde (T01E)
Sosba T Y] Logad 515 50 slaasl 5o 1,
SS9y sl 5 (YVE) OlL,Ks 5 Hayashino
PR CE TN NI P PN ft

s 53 pr b @ Ve Ohle 03 L e

313 0L (3lsm o ad 058 53 atemen t Ugesl @S
HOMA-AD  (P=+/)) g iy s
ssbay P=+/02Y) IRar 5 (P=4/+Y+) AR «(P=+/++V)
3 el pse 5o Ll owls LI S (gl e
Gobime il JES s S 3 Sk gla el
(P>v/00) Wil sdaline

Sl amlis gln i t Opa3l 2l wdlew
HOMA- (P=+/2YY) o ity s 03051
55 (P=2/++8) IRyg 5 (P=+/+£¥) AR (P=+/+YV) AD
RS 5 @il aped Glaes S o Gl me sl
sl olas

Sow

Ols o 53 p s ey sk (3158 (ol a3id 033153
095 ol Jlisas pooman bl LAl S eSSl
R el el L el e

sls oLis als 55 IRAR 3 AR (HOMA-AD


https://ijdld.tums.ac.ir/article-1-5413-en.html

[ Downloaded from ijdid.tums.ac.ir on 2026-06-15 ]

yay (Foback) V¥ 090 A YA¥ Catirana )~ (39 )9 58 -0 ol pecaad alio 9 Caslas s

ol slgiiy S5l o 5 et el (6,05 ez
e s Sl Sl A5 el
Sal warmg Lol s [ sl GBB al
Oty g kol mle o Gladshe 5 a3l Sl
Opmen) b ar o b ol gbacaasy 5 [TV] dzes
S5 ey Oy g Ly WSL s SLe (o3 50 s
4 s oo e SN OIS e pl ply S e
I¥A] sls s Sl 655 OF sdals” ol

sl yerle sl Ol ol adllke glaasl (pcoman
S 2aS Slr Olsps 3 IRak 5 AR HOMA-AD
allas 3L SRalS (ilsa n el atia o35l il
2ol b S el ladlae sl S
A sl el SL5o Gk o e el sl
op LS S 0SBl Olape 53 i sedl nslie
s el

e Slid>s 3l azws OT b andlas glaasl copl oo
S sl Gk Sl sl Cuaglie oS 35 S
Lobebes Lo S byl (HOMA-IR - O geas)
(Y++V) 01, 5 Ahmadizad 5l axllas glaasl
Coslae a4 e elital p e by
O Kas 5 Roberts [YY] 555 oo oSl 013 0 53 i 5l
oo Lol en (5555 el atda 93 Lssed Oy (Y4IY)
035 b 5 0355/l 085S s |, HOMA-IR _lie
(Y+\Y) 0, 5 Gueugnon [YA] sls jials b
563 pad S S Bt (G gl uslie e
Lssad sdalie Gl s Ol 5 53 1y 2l il
S pde (TeN)) O 5 Jorge « Llie 55 VY]
Lo oslie (Silsa el Bl ol Caslie
LaS S 55 g b 4 Slae sl 5 |y WS S
Ceaglie 2ul581 (Yo ) 0) Ol 5 Balducci ¢ > [Y0]
pootew 5 93 g5 abis 4 D Ohles 5o 1) (s 5]
Ldgad sdalive oS 5 5 (53l op e Sl e STl
[Y]

Sl alae 53 W 1 sl Joe 555 ooy
el sl S5 s g asls L3 1) s o 3 e
Gl e Sy SIS o Ol el

Lol adlae glaasl Jb-aa [Y4] das o
(YY) OLKea 5 Bai Ogmen Jlidme  (slaasl
OLa 5 Balducci 5 (Y+\V) 0, s McFarlin
S s s S S sl s (110
T ™1 -*5‘;%5 S s gl 3 1 st
Adle SOl s (YY) oL, a5 McFarlin [V ).
ok slads opslie 5ol ld wale LS
s Balducci [Y+] sls fals 0558 55 1) e
by w4 M Ohlen (s andllas L (Vo)) O1Kn
03 Oty sl L35 (ST gl pgsdn 5 55 65
Rl V] Sl alS S5 s sl el glaes S
S il Hlanl Ll oS ol ol 51 Sbe Laasly ails
ol Gty sl 53 (psle Dl sS alen el
w S g Dlalllas sl oS ey o lalay [YV] S
o3 g4 5 (Al 5 e ‘UJ) s slaadlie Ll
U (i (oo aals) alae Cod Comar Bl
kol s (G (Solal a5 (2l Cons (Slr
LEY Y] Sl o ool s laasl, sl

Oires A a5 Sl glaadl g5 4 s L
3550 55 A bl w%f 2 gk 2 53505
Sl ol anllas s iy sk A 5l
laasl 8 Sllas 550 pms ool bl i
5 05y eals &S das e Ol Wlesgad L3158 gl
Jome oS g5l dhax Sl 5555 G e SSlaze BFP
[¥e o] asl e

Ll (Y0V8) O 5 Davoudi b ol Aol s
4 e S g S L oghle op el el Jlise
5 ey ol X3S BFP 5 e0g alS
e adle ea 3 &S I s ol Ol S
U g i S LRt
2 BFP 5 o 038 i 4 e Gl e 0 S
LY o pde oS plaasl g onl L VE] 03 S
3 035 2 (FoMe s ke YT GRI
a oS Sldlas 5 s G 51 Llesls OLES 1 Ol S 5
S o or 0355 5 05y 3 s jsbas s a8
Gl 55l s 5l (S s s 31 T0] Ll


https://ijdld.tums.ac.ir/article-1-5413-en.html

[ Downloaded from ijdid.tums.ac.ir on 2026-06-15 ]

~SLagadll g p s (e ) gl 53 (S 5198 (13 545 438 003 g i 0 vaf

— sbsben 5o g ol w Ml s (g5lse
Las LalSly B e

Uil s s esls IRag 5 AR HOMA-AD
Slasey 5o Sl Oldlae o ks el Cowglin
A o Ll 488 S o 0T (555 38 e
adlae I wglate el Olasein L) (silsa o jes
O Oped) R e S gl b (el
oS gy sk (S5 L o8
4 e 53 3 ) mer slaes S K 55 anlllas
Slawgs) g (Bo B slagbon b cals
e w5 oals L3 O Kaasn skl s g iasn
Al gy aas ol s e

) e
b areis dKlesT QLSS () S 0Sans plas
Gis oS Gl gls olad 3ok a4 5 OB 5 Ol e LS
5 S5 dlesens ikl 0L Sass ol @l s L)
5 Gies oy ol adllas Jbo el Lles e Sl
S dly ookl T ozl UGl 1 eslazal L

1. Steppan CM, Bailey ST, Bhat S, Brown EJ,
Banerjee RR, Wright CM, et al. The hormone
resistin links obesity to diabetes. Nature 2001;
409:3017-312.

2. Steppan CM, Brown EJ, Wright CM, Bhat S,
Banerjee RR, Dai CY, et al. A family of tissue-
specific resistin-like molecules. Proc Natl Acad
Sci USA 2001; 98:502-506.

3. Al-suhaimi EA, Shehzad A. Leptin, resistin and
visfatin: the missing link between endocrine
metabolic disorders and immunity. Eur J Med
Res 2013; 18:12.

4. Sharma R, Kumar C, Gangwani S, Sugga GS,
Rana AC. Resistin and cardiovascular disorder.
Afr J Pharm Pharmacol 2011; 5(1):1-5.

5. Muniyappa R, Lee S, Chen H, Quon MJ.
Current approach for assessing insulin
sensitivity and resistance in vivo: appropriate
usage, advantages, and limitations. Am J
Physiol Endocrinol Metab 2008; 294:E15-E26.

s sl b o Sull A B ogs Ol
Ogmad 358 00 Jold 1) Bl pe sty ol
G 0 L3 GLUTA (gl smn 5 S 20 oS15 il
Giin el el b Slae b gl
53 il Rl Sl dd sid OS5 s Jetee Sl oS
03 RIS les) 5 Sl SIS el s

L] sl 05,508 cls
a a3l Sl 0350 0S¢y ol 0333 sk 0 eb S
ol do g gldns SIS ol Sl S Ol ple
5 ues slaia 63353 0553 sk 3 b gosesl baug
e b sbeasl Ol S Lelis Sllae Ol

el Caaglie Lo Gla s (555 A0os (05
adlas Glacys sl dhax 5l 3 gad anglie LOT L 1
G ollas s Lol 4 4y &S Ll o ol

Rl g aey ol g A sle 4 Ll S e
Rar 5 AR HOMA-AD 5 cpi; 33,5 53 s
il des )il Ceslie .xi.xe-/ ‘_;Laup;'-LL Y
OB S 68 Bl Ols e 53 (S3lsn (i pes aids 033153
PR 3 S 5 S 2ieS Sl Ol e cnl e 3L

AR

6. Singh B, Saxena A. Surrogate markers of
insulin resistance. World J Diabetes 2010,
1(2):36-47.

7. KangES, Yun YS, Park SW, Kim HJ, Ahn CW,
et al. Limitation of the wvalidity of the
homeostasis model assessment as an index of
insulin resistance in Korea. Metabolism 2005,
54(2):206-11.

8. Matsuhisa M, Yamasaki Y, Emoto M,
Shimabukuro M, Ueda S, Funahashi T, et al. A
novel index of insulin resistance determined
from the homeostasis model assessment index
and adiponectin levels in Japanese subjects.
Diabetes Res Clin Pract 2007; 77(1):151-4.

9. Lau C, Muniandy S. Novel adiponectin-resistin
(AR) and insulin resistance (IRAR) indexes are
useful integrated diagnostic biomarkers for
insulin resistance, type 2 diabetes and metabolic
syndrome: a case control study. Cardiovasc
Diabetol 2011; 10:8.

10. Kural B, Deger O, Erem C, Yucesan FB,
Aliyazicioglu R, Barlak Y. Is the combined use


https://ijdld.tums.ac.ir/article-1-5413-en.html

[ Downloaded from ijdid.tums.ac.ir on 2026-06-15 ]

Yao

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

(Folac) VF 0,90 NWAY Cailigasn yl — (a5 9,8 -0y ) ptd galio 9 cubis alae

of insulin resistance indices, including
adipokines, more reliable in metabolic
syndrome? Turk J Med Sci 2014; doi:

10.3906/sag-1310-90.

Bai Y, Zhang J, Jiang S, Sun J, Zheng C, Wang
K, et al. Effects of the body fat mass and blood
sugar and plasma resistin to slim exercise
prescription for overweight and obesity
students. Wei Sheng Yan Jiu 2013; 42(4):538-
42, 549.

Gueugnon C, Mougin F, Simon-Rigaud ML,
Regnard J, Négre V, Dumoulin G. Effects of an
in-patient treatment program based on regular
exercise and a balanced diet on high molecular
weight adiponectin, resistin levels, and insulin
resistance in adolescents with severe obesity.
Appl Physiol Nutr Metab 2012; 37(4):672-9.
Ahmadi N, Eshaghian S, Huizenga R, Sosnin K,
Ebrahimi R, Siegel R. Effects of intense
exercise and moderate caloric restriction on
cardiovascular risk factors and inflammation.
Am J Med 2011; 124(10):978-82.

Ford E. Does exercise reduce inflammation?
Physical activity and C-reactive protein among
U. S. adults? Epidemiology 2002; 13:561-8.
Matinhomaee H, Moradi F, Azarbayjani MA,
Peeri M. Growth Hormone, Insulin Resistance
Index, Lipid Profile, and Cardiorespiratory
Function in Obese and Lean Inactive Young
Men: Correlations with Plasma Acylated
Ghrelin Levels. Knowledge & Health 2011;
6(2):18-25.

English PJ, Ghatei MA, Malik 1A, Bloom SR,
Wilding JP. Food fails to suppress ghrelin levels
in obese humans. J Clin Endocrinol Metab
2002; 87(6):2984-7.

Ye J. Mechanisms of insulin resistance in
obesity. Front Med 2013; 7(1): 14-24.

Roberts CK, Izadpanah A, Angadi SS, Barnard
RJ. Effects of an intensive short-term diet and
exercise intervention: comparison between
normal-weight and obese children. Am J Physiol
Regul Integr Comp Physiol 2013; 305(5):R552-
7.

Hasson RE, Adam TC, Davis JN, Kelly LA,
Ventura EE, Byrd-Williams CE, et al.
Randomized controlled trial to improve
adiposity, inflammation, and insulin resistance
in obese African-American and Latino youth.
Obesity (Silver Spring) 2012; 20(4):811-8.
Balducci S, Zanuso S, Nicolucci A, Fernando F,
Cavallo S, Cardelli P, et al. Anti-inflammatory
effect of exercise training in subjects with type
2 diabetes and the metabolic syndrome is
dependent on exercise modalities and
independent of weight loss. Nutr Metab
Cardiovasc Dis 2010; 20(8):608-17.

Goral M. Effects of leptin, diet and various
exercises on the obesity. Res J Biol Sci 2008;
3(11): 1356-64.

Ahmadizad S, Haghighi AH, Hamedinia MR.
Effects of resistance versus endurance training
on serum adiponectin and insulin resistance
index. Eur J Endocrinol 2007; 157:625-31.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Jackson AS, Pollock ML. Generalized equations
for predicting body density of men. Br J Nutr
1978; 40:497-504.

Siri WE. Body composition from fluid spaces
and density: analysis of methods. 1961.
Nutrition 1993; 9:480-91.

Powers SK, Howley ET. Exercise physiology:
Theory and application to fitness and
performance. 5th ed. New York: McGraw-Hill;
2004: 300-304.

Maddah M, Jazayery A, Mirdamadi R,
Eshraghiyan MR, Jalali M. Sex hormones,
leptin and anthropometric indices in men. J
Reprod Infertil 2001; 2(2):4-13. [Persian]
Rahmani-nia F, Rahnama N, Hojjati Z, Soltani
B. Acute effects of aerobic and resistance
exercises on serum leptin and risk factors for
coronary heart disease in obese females. Sport
Sci Health 2008; 2(3):118-24.

Elloumi M, Ben Ounis O, Makni E, Van Praagh
E, Tabka Z, Lac G. Effect of individualized
weight-loss programmes on adiponectin, leptin
and resistin levels in obese adolescent boys.
Acta Paediatr 2009; 98(9):1487-93.

Hayashino Y, Jackson JL, Hirata T, Fukumori
N, Nakamura F, Fukuhara S, et al. Effects of
exercise on C-reactive protein, inflammatory
cytokine and adipokine in patients with type 2
diabetes: a meta-analysis of randomized
controlled trials. Metabolism 2014; 63(3):431-
40.

McFarlin BK, Johnston CJ, Carpenter KC,
Davidson T, Moreno JL, Strohacker K, et al. A
one-year school-based diet/exercise intervention
improves non-traditional disease biomarkers in
Mexican-American children. Matern Child Nutr
2013; 9(4):524-32.

Jones TE, Basilio JL, Brophy PM, McCammon
MR, Hickner RC. Long-term Exercise Training
in Overweight Adolescents Improves Plasma
Peptide YY and Resistin. Obesity 2009; 17:
1189-1195.

Hopps E, Canino B, Caimi G. Effects of
exercise on inflammation markers in type 2
diabetic  subjects. Acta Diabetol 2011;
48(3):183-9.

Ertek S, Cicero A. Impact of physical activity
on inflammation: effects on cardiovascular
disease risk and other inflammatory conditions.
Arch Med Sci 2012; 8, 5: 794-804.

Davoudi B, Zilaei BS, Ahangarpour A, Zilaei
BM. Effects of two different physical exercises
on plasma levels of adiponectin and resistin in
obese and overweight young girls. AMUJ 2014;
17(85):27-37.

Jorge MLMP, Oliveira VN, Resende NM,
Paraiso LF, Calixto A, Diniz ALD, et al. The
effects of aerobic, resistance, and combined
exercise on metabolic control, inflammatory
markers, adipocytokines, and muscle insulin
signaling in patients with type 2 diabetes
mellitus. J Metabol 2011.

Prestes J, Shiguemoto G, Botero JP, Frollini A,
Dias R, Leite R, et al. Effects of resistance


https://ijdld.tums.ac.ir/article-1-5413-en.html

[ Downloaded from ijdid.tums.ac.ir on 2026-06-15 ]

37.

38.

~SLagadll g p s (e ) gl 53 (S 5198 (13 545 438 003 g i 0 Yag

training on resistin, leptin, cytokines, and
muscle force in elderly post-menopausal
women. J Sports Sci 2009; 27(14):1607-15.
Lehrke M, Reilly MP, Millington SC, Igbal N,
Rader DJ, Lazar MA: An inflammatory cascade
leading to hyperresistinemia in humans. PLoS
Med 2004; 1:e45.

Kadoglou NP, Perrea D, Iliadis F,
Angelopoulou N, Liapis C, Alevizos M.

39.

Exercise reduces resistin and inflammatory
cytokines in patients with type 2 diabetes.
Diabetes Care 2007; 30(3):719-721.

Andersen JL, Schjerling P, Andersen LL, Dela
F. Resistance training and insulin action in
humans: effects of de-training. J Physiol 2003;
551(Pt 3):1049-1058.


https://ijdld.tums.ac.ir/article-1-5413-en.html

[ Downloaded from ijdid.tums.ac.ir on 2026-06-15 ]

Iranian journal of Diabetes and Metabolism; Vol.14, No 4, 2015 E32

EFFECT OF TWELVE WEEKS AEROBIC TRAINING ON SERUM LEVELS OF
RESISTIN, AR, HOMA-AD, AND IR INDICES IN SEDENTARY OBESE MEN

Fatah Moradi'*

1. Physical Education and Sport Sciences Department, Islamic Azad University-Saghez Branch, Saghez, Iran

ABSTRACT

Background: Resistin levels and insulin resistance increase in obese humans. Also, inactive life is
associated with high risk of increased insulin resistance. The purpose of this study was to investigate
effect of twelve weeks aerobic training on serum levels of resistin, and adiponectin-resistin (AR),
homeostasis model assessment-adiponectin (HOMA-AD), and IRsr indices in sedentary obese men.
Methods: In a semi-experimental study, twenty one sedentary obese men were randomly placed into
two groups: aerobic training (n=10, 27.8+3.2 yr, 93.5+7.1 kg, 31.7+3.4 %, BMI 32.0+3.5 kg/m®) and
control (n=11, 27.1£3.1 yr, 94.7+6.0 kg, 31.243.1 %, 32.24+3.3 kg/mz). General characteristics of
subjects, serum levels of resistin, and HOMA-AD, AR, and IRaR indices were assessed before and
after training. Aerobic training consisted of twelve weeks pedaling on cycle ergometer (3 sessions per
week, intensity 60-70% of reserved heart rate, duration of each session 20-40 min). Data analyzed by
SPSS16 software. Statistical significance was considered at P<0.05.

Results: After the training period, serum levels of resistin (P=0.016), HOMA-AD (P=0.007), AR
(P=0.020) and IR sg (P=0.003) were reduced, while none of mentioned parameters in control group did
not change significantly (P>0.05).

Conclusion: Circulating levels of resistin and HOMA-AD, AR, and IRAR, that are novel indices for
insulin resistance, were reduced after twelve weeks aerobic training. Therefore, sedentary obese men
can reduce risk of type 2 diabetes and cardiovascular diseases with performing aerobic training.
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