[ Downloaded from ijdid.tums.ac.ir on 2026-06-12 ]

247—257(44>JM) 15 6,421395 Cadigasa 5 = (335 9 58 () ) Acuad galie g cubss ddae

9 holiin! 31> Cudlad 43 gy 30 o gl 43 Cuogliio S Lo 39 i il
Il 31531 30 (T Ldlaio (559180 5 so 599

ot sla g s NIz 2l El5 e sl d L 5 L sl

o AS>

. e

e 4 by 53 gl by sl a5 gl SIS ey i U sy Sl Gl s el
sl ol Bl s O Lol (65555 lae g 5 elazad s~

5 55508114 0 055 oI 2314251127 s o 5 223THLI50 065 ) Ol 20-30 5 0 ks 5 05 e sla s,
Gy o) 53 Ul o Gia sl 1TOITIA6/5T s o 5 160/1244/18 065 5 o S oL TO/B5ES/16 o o
o pot Shle gl L Ll s i po (b IS 5 Sl e s b gesl i sel 08
3 0L, oy 10 s b el sl b 4335 40 ol 355 asl s 5 0l (sl a8 gl ol
6) s W sler ol anis S s sl cele S sl O Cilae 5 s e S an 4t
Jos 5 0 6l A sl b ) e ol 24 5 1 s (Sl Sl oL 5 S e (R e
A aslinal S Bb g3 bl o 3l Laesls

el 4 aslie Gaslis 5 sl clle ol 5 b e Sl ot 55 i 55 Oy el
el LoDy o i Sl eslinal U Laasls 4 el oman 355 Jlsgme SIS 6l S5 (<0/05) 5 Jls e
LS & o Olspn 53 e andr 53 Loy Sl Sl il e 51 s 8 edalie (5l plie S s S
A bzl sl b 4 (gl @ Caslie 5 gl SIS LSl s il i Wl oy il
Sl gl e

f il S ol bl s el 4 sl ald ki Corge 0005 5 el sl Sl g xS amd

;)lf &J,:J)M.:l 4&:5}«.3‘4.3@)&» 4;}‘:}0 ‘QL)) 4&:; RSB Q.,\U: 26.\?‘5 ¢lfj|_9

d‘_)'l‘ gQL“MJ_)S ;QLTMJ_)S :K.\:Jb g‘;.:)')j C}l& IR ‘g_)‘i’;‘)} 6}})}.:_;.9 :j_)f—l
Q‘ﬂ‘ ;u‘_}.@ﬁ ;M%ﬁ:a&xb ‘ij')')-’ 6}1& oAl ‘u:)'ﬂ &55}j}iﬁ3 a};—z

1983963113 : S ((Bus 50mnmd 8508 (mBioy pole saSal (i agd sl&ails (Sally Glase (s il "
s_ahmadizad@sbu.ac.ir : s 5 i< ey 29902931 0,485
1395/02/26 : (4 yady Gy 1395/02/20 : sl cacal g3 ya syl 1394/12/03 : el ya syl


https://ijdld.tums.ac.ir/article-1-5392-fa.html

[ Downloaded from ijdid.tums.ac.ir on 2026-06-12 ]

o allad Gy yo (ad gl o glie (aALE ys ceia il 1) Sa0 g U5 suaal 248

LSSy 53 (i SIS G a3 85) W s
K sl ol S Lol bl 2 ki 5 2 e
oalital 5 ol s Vb Sl 5o s eslie Cled ad
Ol Gl e Ty e ke e IS
[97 Sacize o 5 5mg s 03 31 e sl 24

e S 5158 (1389 1) Ol an 5 sl e
Ui 5 Gl Sl landr S sl
55 J10T s o il 1 o gl a4 Cnslie Lals
chle (eglis clo s el Ol (s (glandlas
b sl & aslie pastli 5 o gl 5 SIS
AU meslie b cad Sl das e il
chle s el 4 Caslie Lexlis L (gl s
117 5l S8 5 sl

Sl s 3 i g5 Olpeas 3l5n llad Ygans
Gl 5 3 g s el 4 s
SRIB G e wds Sl s s (8]
3 el 16 BBl 1y gl L g5 508 s
Ll ¢35 ol 8l Olgpe o8 Sty g 53 Gk Slled
o 12T asb e g Sl S 5 8 4wl
Cdor o YL o b el ads 30 Ollas
b 5 (18] Blr 5131 55 sl b sl s 5418
S s s GUlS 4] Gl el 4 ls 22
sdalie U 5 Y 530 s ilsime b Kos ol
L35 a8 (2004) ol Kes 5 Kriketos .[12] w5 S
4o (wis LB e S Gl s
Osk Sl S 3 sl 4 ol w15
Gl ol odalice [10] 555 0 O 035 Olejon ials
G S gl (L1 4 e s S Sl S
b Sl Gaaisad 5 ol sl s sl aladd s
b sl & Gl e adr  [16] 555
sk Cdls ST LI s e Sl cele cpdes gl
Col el 4 Bl epd LSS Ol dgb s
Gl 4 Sl 3 5 GVsb Rl S s e
J17] 55 3 sl

2ot wde ads b ke s s

j‘ o 6)}&._).) CJ‘}LL:A 6@0)}) L;ﬁ wjjm.}‘ )).ijvz.&

PRV
2 S cl Sple Coady S sl 4 coglis
Ol S5 palie & il el Ol OF b
 Caslie @3l 5 Al b Il S
© S O gladghe O 55 &S Cdd mss o g
Al sl slin 55 e ol sl S
Ll o Og A e b B> 3 Sop el S
Jels 3s,em 5 5 SIale slagslen b B S [1]
5 S (B SIS s ede s g8 ol
o bagoben cnl e BLL Ll el el b s
Ll o o el 4 G glis S oS sl (YL h
355 St (2] el els oo
e Ll el slile antlidl ol pedl 4 Caeslie
5 S5 slysst lls oS 5l s 58 Jlez
Lo Jsbe 0500 A e le B 5 (S s
1921 Jle s st aiS [3] il olewdl
Cubs Oloys L3 skt Wiy e s KL bug
S Jold 6345 oy S sl 4] 55 sl
[81 s 535d 5 O3S Wy SIS il Ol
Slsolben ST 5 g 5 sls sl
4 Cawle s agms 0BG 5 Ol STk
Sds s G Sl Jsb s el dd b sl
Gl sl 55158 Olsye 5l xig OU3 5 olds edes
3K 53 Sk Sl 5 B B eis el [6]
5 Sl Cand s 35 05 ramed 5 b b (Sl
PRSP P ERCUS T P SR
)13 05 SIS maw 5 el il 4 aslie (S S 5
lad b slee 53 GLUT-A oL 5l b 515 (7]
b Caglie (Gdpdl 4wy s LSL) Sdlas
cs b ey s 8] wisu e sse b s
e Dl o sl 4 Caaglie el el
53 (2010) ol as 5 Black Jis (gl ol ol ol
R O R B - o
S35 TT[O] 58 s 1y 5l oslie b b
o stie Sleb (anb o) sddiy 25 pludl SIS
5 (i S G o3 65) Lo e (o 55 s


https://ijdld.tums.ac.ir/article-1-5392-fa.html

[ Downloaded from ijdid.tums.ac.ir on 2026-06-12 ]

249 (4o ylact) 15 oy 53 1395 cacliguss yf = (33359 58 -0l ) sl galis 5 Culss adane

p.;k&:ﬂ 6)jk.§_{) e)j)jéﬂuz.ﬁl s> C»:nx.ﬁ‘\..)wj}.«\.)l

ot b Al o Gt @ 4zl s O

bk S,

la s ge)l
I 30-20 s anels b (W 50 T 5 05 8) 4 15
L3S CSLd G cpl s allbsly oo
ol s eS,E W e alid Cosmn b el
5 2203TEL/50 SU3) e glls W S5 031 Bl s
5 55/5048/14 oU3) o35 (Il 23/4221127 ois
160/12+4/18 ob3) x5 (o S sks T9/B5£15/16 o> e
OB3) S es s ales s (e il 179/7146/57 s » 5
(mrie ¢S sks 24058£3/57 ols e 5 21/05+2/61
23 b bl il Gl e b Sasesl s
wbislsy (oS AT L5 s S5, o s
Mol sl adr 5 Ln S LSS 1) Gold 3 2S5
Lol B8 5 055 5 o bissml esee Slasia
Gl 5 Sl asliin e S (5, Se5lul s

L eSS Ol s S

G S5 5
bRl G et JSsn g bl sl
JSSsn e s A el wlie gla o sasl 5l eslizad
S bgasail s 8 sl g x| LG S S
Ao andr s 5 (US) Sl il o ands
O e as S 5 sl el palinad sl Il
win 53 3 ande 53 53y Balas Ghay 4 bagssesl
286 s wd g g3 05T ol 5123 S el i g
cled wSma Knlbsl 4wl 5l 3 el
52 s (Cele B) il - w sl anll 25,5
Sas 0 ole arxle S s s 0k S
dLlesl 53 o T30 ol T e s g0 3T 0505
s O ooty Sl ai33 20 51 s LA ol
G 0 ) dm s B S LT S el ol
Jeenp sy i D Sdea 035 S Gl
ol (oW JseS el h/p/Cosmos mercury Joaw)

3 an BlaBloas Soline s 4 il (e
s (191 i 05y pmy 18] 18 s
(2001) ol Ken 5 Rose .lesls olis 1y [20] jzals
362 b 51 Uy 3 sl Comlos a8
Juesl 2l [20] s 5 518 el 5l e sl
g5 Rhs 2 s Sl a5l e SIS
ol s kb aalsl Olomen o 5l ey BB g3
33wl 5 el el 5l e el 20 6 158l
[14]

3l 00 s s etle (S S Lol
S S S plgles il (S b JRals
22 b (PBlr SRIP el ao pal S
Wt ol G ASls ST e S - B Sl
g ('*”T Pﬁ*ﬁﬁﬂ F@v‘img SF et ‘1@53}“15)::“
il & Caslie [21] sl e Ol L sla IS
Wl ) Glodas & Sl 51 220 53 ¢ 5 Colis sl 5o
3850 s Il oS il 2B 4 g L A8
s Gae m il Sk slagslen b QL O
g5 rl R s S e Sl s, [2] ol
el Caslie el 53,5 sl S0 sl
S B o 2

gl Coslie o elinad sl cJld o4 S
o Cuslis Sk J 4 b Ll ol sld
sl leesss oo Gl Cdl baw g sdlobm| ] sl
5 Sl S E ey s OF Sl 50
s Shes G35 Sl Sl H Sl Sldlas pioman
DB o 2050 065 53 e 5 Olsje 53 e |y ) 5]
anlie &wy 53 Sl glaasl abal, 5l 53 5 Llesls
s Perreault (Jle sbas 50 555 bz &b
S csle 453 S W S sdalie 2004) O, Ken
(S il 0L 5 Ol IS sl 3 Shae oo Jlas
o oS ol (221 55 1y EalS Ols e s Ll
Caslie gl LTS 3l asie b ol lsa

! Hypercholesterolemia
2 Hypertriglyceridemia
% Arthritis


https://ijdld.tums.ac.ir/article-1-5392-fa.html

[ Downloaded from ijdid.tums.ac.ir on 2026-06-12 ]

o allad Gy yo (ad gl o glie (aALE ys ceia il 1) Sa0 g U5 suaal 250

sl sl s 4 0wl e US e 5,8 13
S5l gl 3s edd ase, EDTA kY 50
5,50 (K 6l 428 =l MINDRAY,BC-3000plus)
Wb S 3 esland

o P i S5y iy 3l eslial b p SIS bl
ok S S S last SIS SSL
s S AIT s oo b (O ) g 00l
el S 1Y s 3l eslinad b p e gl e
Rl ) eslizad b (K00 caulipse oS 4 (Sl
RERWC R PETIPES

sl glackle el Lol 4 e glis
HOMA-IR d)ﬂjﬁ )‘ oalau LJ 9 U,LJ}M\J\ 9 ;}lf
[25] L5 5 dulos

HOMA-IR = (Lol glzib S 8% el glesl o suil) / 22/5

3 L) addz o 4 mal o bty e Ol s e
S o Sslen 5 mslSsan sl eslinad L (Gl 05
L [26] ws S awl>s (1974) Costill ;5 Dill iy,
by 53 il sloesls Ly o i 51 3lind

Ll sl (55550, 5 Sl 4

sl Jobos

A SIUTSPSS 16 i jble 5 51 salial i Laesls  sles
e el G355l gy 3 eslind b
Joop baesls ool & ar g LAd s Laesls Do
AUy el sl el sb aslie gl sy
aybys bl s 5l S slayssU y Cs
0/05 Wl mhaw 53 255 o bole b 2X4) S
33 ol Oop L sae Sose A el
Lazs) amlie 5 SolE oo ond Sl p Comir 5 andr
o3 S sl g s daS B,

(B sleoley 53 cdled 4 sl g3 0 SIS Chle
G, Sell 24 JUs 4 5 am cole 1 Al
5 414120074 4/52+0/60. 4/46+0/44 . s
S ol Ol mls e ) s Jpe ke 4/50£0/95
5 (F vq=0/556 5 P=0/647) clacds 03,5 &l i

e L3l el bl (2SS > ais 3-2 5w,
A S5 Les s e el IS sl sl
5 duim) DN e Ol S Sl o eSS IS e
6 oo dens Cope dinl ad eslindd (Gl
2 ai3s 2 a5 welsl s s ad i cele  egls
S ol b ds el OF G Csle  elS
ft B 0L s o3 15 4 b ga a3l LB 0L
Jyep Gl b gogesl w5 OL,2) s LaO
ol s sy OF 51 da (U s (220—00)
S e cud bis Cr 5L Onse 2 5 Lk
s b b gosesl [230 24] ws e o5 ol UYL
L des s o » Oy Sl aids 45 e b
@ a5 Sy s 4aly plasl ) dns Aol sl pln
cele 1 ey Lau_};yaj e S aB S St
Gaes SO Ll Hn s Wssed Sl il allil O sen
24 5 e e S0 A S S G
o~ 5k (CEISTS el 130 celo) 505 cola
tdr wlie I35 adr 285 s WL ) son
i K e ol 00 8 Sls ol by
3 ad Gl aalp Gollae as S0 s S bl

A el

AT a2y,
S s (Rlke B 6smd ) S las e
Sbdse Lad ab § wis S 3 s Jlo S
s EDTA (5l S oy 50 4 odiian § J ot
4« | 2 EDTA 050 6,53 5 (ol Sl 15 0ol
4[5) EDTA 0sb Gp 4yl Ldd Jime pow
5 Al ails &5 BU1 gles s aids 30 gl (ad e
Sdeay 4ids 3 555 2500 e b LSCES I ey
5 A Sem mle o 8 Sl e 4 gles 5y aids 10
Shosis S 5> e L 0o S Sl Gy e
plail 5 day AlolBl Lap e @j@? gty
s =30 sles sy Jime Kbl 4 S5,
@jwﬁ Gt plast 31 s B s S0 3 51 S sl
ol 3550 sl 5 S S (6, Se3lul gl el sad aen


https://ijdld.tums.ac.ir/article-1-5392-fa.html

[ Downloaded from ijdid.tums.ac.ir on 2026-06-12 ]

251 (4o lact) 15 o 593 11395 catigan yf ~ 33y 98 -0lpa! psalgalio g Caubis dlas

)léw (F \‘\r:]./lol 9 P:O/313) 6‘4...'.17- e C)‘j::xj
Ols e 5 0U3 53 50 anda=0b) ol cpiomen o
(1 Jg.;) (F v‘rq:0/934 E) P:O/ng) :},..3 )‘:L;l,u

):JA (F \‘\r:0/205 9 P:O/658) 6‘4.....1}- ey C)'j::,.';
Cled andr 5 Ol e J»Lr.? Cpimen L350 Sls Sme
5 a320.(F vrq=0/391 ;5 P=0/662) s,s Dl o 58

oS als Ol Ulsje 5 065 3 SIS slaesls g bl Lo

= 1 o Gl lxd dds == O 1 o ) 2GS Al

100 U e il O S dl
\ 95
X,
,'\‘ 90 - - -t
S
a
> 80 — —_— * o
‘0 - o - =
,t 75
=~ 70

65

wicbo 15y, axcln 24 5,9l

ol

Oaye 9 Ol) g9 JAIS g Caallad deula 99 4 gl 5o 35 918 CUALE (o yluilical GBI yadl £) (uSilis =1y gad

9590 B0l (sailiad (905 gl -1 gua
093 Gl sesi] 5 iS50

P [CTONT-R
*0/000 Sl Sl e ool — el 51 LS
*0/050 Ay Cele SO = b ) LS
0/058 dey el 24— L ) LS
0/478 s el = cJls Sl da o
0/360 s el 24 — C e 5l dmy dsBnl
1/000 A cele 24— 1 cole S

a=0/05 e 53 Gl e

9,90 Slagle) aslial (90T Ealin -2 Jgua
O ) s Cao gl (5 4a80 5l

P L lae clr
*0/000 Sl Sl e ool — ol 51 S
0/066 Ay Cele S = b ) LS
0/111 dey el 24— L ) LS
0/587 s cele G — a5l da o
0/333 s el 24 — Cles 5l day doBdl
1/000 Ao ol 24— e el S

a=0/05 e 53 Gl e

(B sl s Sl @ sl 0 0 sl Bl
G, el 24 Jlisey 5 dm ool 1 oan aloisl,
6/24+1/84.  4/36+1/84.  8/84x+2/37 . ;4
i s s Ak 2 Son 55 6/3621/94,
IS 5 ol ads 53 n & sl 0L Laesls (bl
(F v.=0/534 ; P=0/4T78) 1 sanlive (gl sme oslis
L b (Glads 0553 Slw) Ol U
SOl o s g L(F +4=9/327 5 P<0/001)
S 03 S el Sy ondas Oya3l 5l edd I3 me
2 s S s S e ol el 1 s Of s
dey lobOl b el Sl S ladle) e odled Al
i Sl cele S Ll LS el
s a5 d opl bosgls 55y (olaome slEs
SSeilhl Cilie sladley o sl sme Dosle =
Ol el o e s K edalie o gl o
5 P=0/003) ws salice (gl ome sl o ke
LoDy o i (511 Laesls o5 55 (F rra=5/460
Sl 5 S 4 sl Aol b L KA mea

(F r4=6/431 5 P=0/001) 55; Jis_ses


https://ijdld.tums.ac.ir/article-1-5392-fa.html

[ Downloaded from ijdid.tums.ac.ir on 2026-06-12 ]

o allad Gy yo (ad gl o glie (aALE ys ceia il 1) Sa0 g U5 suaal 252

Ll LoDl = Ol exs (gl beesls &S OLES Usje 5 063 55 o sl (glaesls bl Moo 5 4 s
5 Slad andr 53w o gdl el o ol me sl (FL=0/933 5 P=0/352) (dlal> o ohpis & o
s P=0/224) sk Sy e 95 > JgS Ol e 9 0U3 3 38 anda=Ole) Jolad ¢ ppoman (s Jls e

(u 2 Jg.;) F r‘rq:1/522 u_SLo)' (L 2 Jg.;) (Frxc\:2/029 )P:0/126) 3 g )buf.’“

(<
R N e i N L
I B U T P Ea L R e e
1
% 10
- 8
&
3 6
3 4
i o
0
S8 ] asl Loyl  anelw 24 5,05,
obe
(¢
T 0 50 el ey T O 0 0SS dnler
7 b ol dls O G S s
3
g} 12
[T
3
’i 8 . " ) e e o= o= B, -
F
3y
.
0
S8 ] aslo Loyl  axelu 24 550l
obej

Locudly aaa ol st b oudigmaaal sLasals g (&) ala slaoals 51 Gl geus) CUBLE (4 I Ll B ol &) (uKilaa =2 Hla gad
Glaye 905 1 RS g cullad dala gu da Gy 53 ()

sls OLas Laesls (gl Jedos 5 e AL e 1) s o el s el S8l Ll il 4 Cwglis slie
(F \\w=0I773 5 P=0/395) glad> o oluis &S 5 A cele e bbbl (3 ol o el
5 P=0/000) (glacd 05,5 i Lol dis ls e 803879 e s, el 24 50 .


https://ijdld.tums.ac.ir/article-1-5392-fa.html

[ Downloaded from ijdid.tums.ac.ir on 2026-06-12 ]

253 (4o ylact) 15 oy 53 1395 cacliguss yf = (33359 58 -0l ) sl galis 5 Culss adane

Sosls e o Ll 5 el gols pme Hsba i
Jde cosle 85 S Suse g Gl sl S

Wl il SWl e 4 el
53 sl aslie slaesls bl s 5 4
Gladsr o Sk & sl Ol O, 5 0L
(mmmed s I3 gme (F+=0/068 5 P=0/798)
335 slagme Olope 5 OB5 53 o awda=Oley Julss

(3 [K2) (Fry4=2/055 , P=0/122)

S 03 slid s g odnd Opasl 51 gl Jous
55 S s S el el 2 o s Of il
o iy b el 51 5 slable o e ke
2l byl s ool pme sl c s
4 slis olie o ols pre Dl ma J 28 ad
555 sdalie Caliies (glaObe) 3 eldawlue o 5]
sdalin (gl jme Sl andr=0le) Jolad 3 proman
Slssed a4 ammle L .(Frxq:4/870 B P=0/006) .z
@ el 3 gl 4 Calie 5 S edalie Laesls

— 10 50 Cudlad dude == O f5 o  2US Al

, e Gl e = 8= 6 S
3
15
1 2
05 1 -~ =
0

wiebo 1 559,  aieln 24 (5,510,

ol

Oy 90 8l ys (J A0S g cuallad deula 9o da frcaly ju Gl gl da Cao gl (3, lalicul S i) F) (4aZilaa =3 la gad

S8 e 5l ol Sal eyl S 4 oS,
w8, el 24 5 Ll col malS sl
sJdamurtas oS Jb- ;s sl 205l e bgs all Il
Ao cell 48 524 151, SIS e (2006) Of,1Sen
L27] 53 )8 i Osd melizal s el )
SIS sl s (1389 O) ol Kes 5 sl gt
Lals Ol |y Ayl I 4 cxS iy 30 5 uw
e sls 0Lis 2005) O ,ies 5 Jurimae Ll [11]
e RTRUPRCAEPRCL TR T | NP LY
Wil 3o ol B b e o 335 e e )
Qsls ol 2008) ol Kan 5 Magkos ¢ yiomes [28]
chle i glawds S el jlam el 12 &5
ol el IS andr boaglie o Lty SIS
chle s g5 5 2010) o Kes s Black .[29]

Cou

chle S cal gl sl G ol glaasl )
S dn daB g ga3l i Sl S o e SIS
LS dle 3L i Osds Gladr SO 5l
b S8 v oS (2004) o1, Kan 5 Jamurtas .=
Pl Bl Ola e 5o ol Gl Sl 5l ds
S o3 [2T] ASl o gonr L35 20l oS s
clls s gl sre a5l 2005) Ol s 5 Jurimae
L3S 5l ol ladr el Gl am SIS
Gk Gl Sl SIS 1 iaes [26]
g5 ol Bt Glllas g Il sl Bl s e slie
st S iles Sy SIS SR 1 a0
Cole 5l e S8 Cll aan [10011]


https://ijdld.tums.ac.ir/article-1-5392-fa.html

[ Downloaded from ijdid.tums.ac.ir on 2026-06-12 ]

o allad Gy yo (ad gl o glie (aALE ys ceia il 1) Sa0 g U5 suaal 254

Jurimae o Ji- 5 . L5,58 il S elanal sl clad
Ao 4235 30 gl clle s (i (2005) oS
bl 28] WSS edalie (s3lpa b adr S
12 & wals olas (2008) o )Kea 5 Magkos s
ol e ezl glandar S el 5l am csle
[29] b Jrals U8 ek b alis s Ly
205 ) Oldlas 5 (gl 5o slate glaasl s
el Loy e Dl i Gl resls sl pde
0L, 5, 10 Jurimae Guss gle gagesl (opizeen
ids 20 e s lwge Hsba oS Loy e S opes
[28] sl o plonil e S51 1L 2 6000

25831 xS o el 4 gl L
ssba glads SOl a5l e Aol
(2006) o \San 5 Jamurtas il ialS (gls e
S5 el Sl am gl 4 Caslie s lslas ialS
Geiss ol a8l S [27] w5 518 1 slsn slads
D Oes 5 sl sdaxl S s S e anb
S A L sl a4 Saslie el sl (1389
55 ol J10] s 8 518 eslie glad SO e
sarle gl b cdle cus S se
315 el (505 Guns 53 LI sl 4 e sl
Aoy gl 4 cglie 531 (1389 ) ol lKens
wdr g3 ar ST sl 0L el sl ol
.[11],\.5.3@,LAL.':.A¢33L5.?6:.&@362.&4.&

Sl 4 Cslie arli e Sl am cele K
dw el 246 5 Gl el o 5l i w
s Jamurtas .3l welsl Sl Al Lo el
et s Gl iz (2006) O Ses
Lol 5l de cole 48 524 L ool 4 i
24 5555, 53 sl 4 Caslie Ll s S5 1S
Loadsl cdb w8 celb 48 6 5 il wela
G opl b geen S [27] L alsl S il
3 sl e b Gl Bl fpames L LSL s
S el S S LS Sllas sl HOMA-IR
o 25 sl 4 aslie 1) eslie (glanda
S Sosba Bl Cos pdilie o4 Al 3

Ol meslis o= cdle 5l de el 241, SIS
[9] Lals

» 4i33 45 &S Wsg Gl 5, 9 Jamurtas gla s g
OemS1 S 133 65 o b S a5 253 )
0L 5 Black 6“‘@3)‘51 [27] w55 S8, Bas
3350 68 Ly S 5 a5 Bl s 5 05 16 42009)
23S Goge 53 [ wmy o bege Sad b i
sl 0385 3 M 30 5 0515 5 ol sk
15 Sus b1y s sa) » Ouss 4ids 49 & s
S Hsbolaa sl fb_;,l Cdo B 0L Ao
5 G sbagasesl s ol spne el
@l s olails WV Ll e Sl o ped S5
S FAS e e Yol 5 L sl Cose
> 0l elisd 5 A s S s e ol
Al edhse

S S B 0 o gl Sl (Gl
Glad> S il cdle 3l e koDl s el
Sleas b Laesls &8 Jley o dls (gols sae JalS
Slagme Jals aa 5L LS moeal Ledly o
a8 (2006) ol,Sas 5 Jamurtas s edalis
45 5 dn Aloldly g o il SR 3 1 (s s
Lo3 B0 L )8 s 55, 035 U5, adds
Ol Wl Bl Ola e 5o vl (B s OS] ST
amen il pean G ol mlE LS Ll
il Sl s i pls (2005) o ,\Kan 5 Jurimae
A3 S a8 el sl ol 51 |,

S G e Al fasn 53 e el SR
ssba el Sl cele s ssesl e
b bl 5l e sl 24 55 5 5l gols o
Slp besls &8 Jley o ols aals) 5 Aolbl 4 oS
Sl o b LS meal Ll o Dl i
o 2006) ol Ken 5 Jamurtas .o sdslie golis
Cl e Cole 24 6 sl e 4 sls 0L
e 5l e el 48 L Sl Lo sl il
S S o anl 1) G ool anl a5 L e aslsl 4yl
Slde cell 48 524 s Sl smn oS mp Lol 4


https://ijdld.tums.ac.ir/article-1-5392-fa.html

[ Downloaded from ijdid.tums.ac.ir on 2026-06-12 ]

255 (4o ylact) 15 oy 53 1395 cacliguss yf = (33359 58 -0l ) sl galis 5 Culss adane

e g b3 S Wilbe b el
FCOW (P S R PR VO R VO I VOOK.{ R I PP LW
[34] 48 Joges 1y ahize sl Jus K155 o cpimeann
sl 5 SHS e 3550 5 05 G S adlllae 5
lad 1ty oSl pdl 4 gl Jlie 5 p
eMWéjl:&AM@AQMJ‘J&C&L&24)1
e 5 el clle Ol s e ads s Ll LS
Al e i 0L 4 S Ol pe 53 ) il a4y a5l
S Wosls ol (2004) ol es 5 Perreault o - s
3 Ses 53 Solsgme alS & s eliial sl oy el
Colu 463 55 0b5 a4 S Ol 53 0L IS sl
S 03 o A 4 e 85 35 e eSS e
4 S D13y 53 el gl Aoy & ame SIS
S Sk s i Csls S s 553 e O
et ol [22] ot s 150555 508
S sl s Shas 53 i lacgle oS aiS s
dae ool Jea=l 4 e glacdl s oy el
5 0L S Wsls Olas Lol (cpimmen 313 525 IS
= 3 e s Slkas S Sl pelie pslis sy
T 5> el (S A5l S e ST ] 2
GeS 3 S pl 5 AL Gded bl B, b asdlas
ol eops O3 wlabe ey x JRS ma ol
ot 2004) ol ,Ses 5 Perreault Guiss 55 o J- s
5 Ohail &8 Sy Wng Alabe 093 JsSI8 56 s
Lzen oS I UL oanlis o B8 03 05 edsn
4 e i i (slad sl T al o [22]
Sl mal 8 Conl ol o3y QLA Lol ooy Bl
dae oodpbe 05 redsn 5 Oapdl o i
5 sl 38 e b el Jb s sl
SssSee » wlae b WIS e 0sess
G Oisel S ok e dBL adly Mlas 5SS
Sl b ) Sy SIS Ol ol
Sl Al Gk Sl ea (Al pl 5 das e alS
Koo 5 wlisd s S s 0SS
O3 s n oMo Al e O35S Jie Lty S

Ll das JalS oo 1) 05 S8 cuils p cl S

s e &S Wl ol 2010) o, Kea 5 Black
oslanal 5 ol s VL Dus 93 e s el |l el
sl 4 aslie e SOy e L G IS5
omman [I]aisn o ssp e 5l cslb 24 51
cele 12 &5 wsls olas 2008) o \Ken 5 Magkos
b Caglie e _elid lads S ol Sl e
[29] il els U ek boanlis s ol
43530 5 (1389 O) 0en 5 515 el oS JI- 55
é&l&il}é]&ﬁ@j&ﬂ%&ﬂj@@:ﬂ&éjli&f
G 3 G e dedr g o Wl S SIS
[11] L5 edalin (ols gae oS

ol 55 L2158l 6l Jla| sla,S 55k abes )
Lghft:% ol 4 Ols e Ok el 5l o g:J)“““ @
SSHS sas il 055 Rl B el (il
5 okl S GlSs K 5 05,58 e sl
doze S8 sl il 5l ol o denl adss 153l
[30-33] 5 5 o lal abae sl s o s

gl bz 3 (I Jg S G35 Lo 550
ol 4l ol adr K5l e 6usSSL e0ss Lo
4 Combe 53 ped Lol sbal Ol ol
oS el (5 p3 L5 03,58 s b ) s
0558w [B2] ail e ki ASGl alas
Sl oo 3 oy SIS o G e Dl
Sl edos wly sd e O3S Rl e
e A5yl GLUT-4 sdasdlasl (5l ehly opl ol
gl @ sk 0303 25 e Sl SIS e asd Uil
Sl Jager S5l WJ opl LAl e Johe
Sl Olpe 5 abge slaply 1By nl S sl
Llodd oo 5 hnnd 5 sba baply bl 6l 5o 555
33 53 Sl 5 ey 603155 53 03598 st (33
ddee o m il e Ko e T e 50
e ol sl T ) el ) Jie 055508
0l ) Sl ey SO (Sl alds )
S weal j5b 4 0558 sdome o (G jed 3 g S
Jl 65 Glsme immen Sl gl 4 s
Gl 4 (S5 ssba SSlae 0y5s oS


https://ijdld.tums.ac.ir/article-1-5392-fa.html

[ Downloaded from ijdid.tums.ac.ir on 2026-06-12 ]

o allad Gy yo (ad gl o glie (aALE ys ceia il 1) Sa0 g U5 suaal 256

Cooslin Jldie 5 gl Chle O &S ssd
FeS Ol g e 0L 3 Sl ands s ]
s 53 0bs b ol b It s sl .
odeeSl (S Sldea s S 5 Al o elinl Sl
JS s Olape b aslie 53 0L Kos ojle 4 S
dsb s o5V AUl alae FRA il 5 O

L3776 yls malizad = Jlad

1. Zierath JR, Krook A, Wallberg-Henriksson H.
Insulin action and insulin resistance in human
skeletal muscle. Diabetologia 2000; 43: 821-835.

2. Hoy AJ, Turner N. New insight into the
mechanism by which acute physical exercise
ameliorates insulin resistance. J Physiology 2008;
586.9: 2251-2252.

3. Friedman J. Fat in all the wrong places. Nature
2002; 415: 268-9.

4. Felig p, Frohman LA. Endocrinology &
Metabolism. Fourth Edition, International Edition
2001.

5. Baynes KCR, Whitehead J, Krook A, O’rahilly S.
Molecular mechanisms of inherited insulin
resistance. Q J Med 1997; 90: 557-562.

6. Robertson MD, Livesey G, Mathers JC.
Quantitative kinetics ofglucose appearance and
disposal following a 13C-labeled starch-rich meal:
comparison of male and female subjects. Br J
Nuture 2002; 87: 569-577.

7. Ross R, Freeman J, Janssen |. Exercise alone is an
effective strategy for reducing obesity and related
comorbidities. Exercise Sport Science Review
2000; 28(4): 165-170.

8. Borghouts LB, Keizer HA. Exercise and Insulin
Sensitivity: A Review. International J Sports Med
2000; 20: 1-12.

9. Black LE, Swan PD, Alvar BA. Effects of
intensity and volume on insulin sensitivity during
acute bouts of resistance training. J Strength Cond
Res 2010; 24(4):1109-16.

9 S e (a8 e dlo ol ol w110

2 Seslie sl s S L G A s

D sy ol Caglie Lastls s LapplSsonl
143-158 Slis 28 o)L (11389 s psle

5 5 ol (T (3l et sl ol ste1 11

RS FORCN P RCINE S NPV

ol aloes o gl 4 Caslie G2 ls 5 el sl

slgiy s Uil L 055UE Sl eslizal S e s
o el sy (Gl es s 5y Ol Sl ol
3 Ohaiel 03 o Dl 4 aly sl s
58 SIS Glam 5T momen [35] il 05 255
Jolo kS oo 1SS ey 5 Ol s
503 m S S Al eSS 5K b Sl 0558

361 ol s sualine CJled 51w 350
Gl Sl 5l el i (85 B 5 Lk s
sdalive 525 opl b ldES Slsgme (5,8 e3ll )5

RESW

A27-434

12. Mikines KJ, Sonne B, Farrell PA, Tronier B,
Galbo H. Effect of physical exercise on sensitivity
and responsiveness to insulin in humans. Am J
Physiol 1988; 254: 248-259.

13. Devlin JT, Horton ES. Effects of prior high-
intensity exercise on glucose metabolism in
normal and insulin-resistant men. Diabetes 1985;
34:973-979.

14. Devlin JT, Hirshman M, Horton ED, Horton E.S.
Enhanced peripheral and splanchnic insulin
sensitivity in NIDDM men after single bout of
exercise. Diabetes 1987; 36: 434-439.

15. Kriketos AD, Gan SK, Poynten AM, Furler SM,
Chisholm DJ, Campbell LV. Exercise increases
adiponectin levels and insulin sensitivity in
humans. Diabetes Care 2004; 27(2):629-630.

16. Goodyear LJ, Kahn BB. Exercise, glucose
transport, and insulin sensitivity. Annul Rev Med
1998; 49: 235-261.

17. Wojtaszewski JF, Richter EA. Effects of acute
exercise and training on insulin action and
sensitivity: focus on molecular mechanisms in
muscle. Essays Biochem 2006; 42: 31-46.

18. Wasserman DH, Geer RJ, Rice DE, Bracy D,
Flakoll PJ, Brown LL, et al. Interaction of exercise
and insulin action in humans. Am J Physiol
Endocrinol Metab 1991; 260: E37-E45.

19. Bonen A, Tan MH, Clune P, Kirby RL. Effects of
exercise on insulin binding to human muscle. Am
J Physiology Endocrinal Metab 1985; 248: E403-
E408.

20. Rose AJ, Howlett K, King DS, & Hargreaves M.
Effect of prior exercise on glucose metabolism in
trained men. Am J Physiol Endocrinol Metab
2001; 281: E766-E771.

21. Mokdad AH, Ford ES, Bowman BA. Prevalence
of obesity, diabetes, and obesity-related health risk
factors. Jama 2003; 289: 76-79.

22. Perreault L, Lavely JM, Bergman BC, Horton TJ.
Gender differences in insulin action after a single


https://ijdld.tums.ac.ir/article-1-5392-fa.html

[ Downloaded from ijdid.tums.ac.ir on 2026-06-12 ]

257 (4o lact) 15 o 593 11395 catigan yf ~ 33y 98 -0lpa! psalgalio g Caubis dlas

bout of exercise. J Appl Physiol 2004; 97: 1013-
1021.

23. Daries HN, Noakes TD, Dennis SC. Effect of
fluid intake volume on 2-h running performances
in a 25 degrees C environment. Med Sci Sports
Exerc 2000; 32: 1783-9.

24. Khanna GL, & Manna I. Supplementary effect of
carbohydrate-electrolyte  drink  on  sports
performance, lactate removal & cardiovascular
response of athletes. Indian J Med Res 2005; 121:
665-669.

25. Matthews DR, Hosker JP, Rudenski AS, Naylor
BA, Treacher DF, Turner RC. Homeostasis model
assessment: insulin resistance and betacell
function from fasting plasma glucose and insulin
concentrations in man. Diabetologia 1985; 28:
412-419.

26. Dill DB, Costill DL. Calculation of percentage
changes in volumes of blood, plasma and red cells
in hydration. J Appl Physiol 1974; 37: 247-248.

27.Jamurtas AZ, V Theocharis, G Koukoulis, N
Stakias, G Fatouros, D Kouretas, Y Koutedakis.
The effects of acute exercise on serum adiponectin
and resistin levels and their relation to insulin
sensitivity in overweight males. Eur J Appl
Physiol 2006; 97: 122-126.

28. Jurimae JJ, Purge P, Jurimae T. Adiponectin is
altered after maximal exercise in highly trained
male rowers. Eur J Appl Physiol 2005; 93: 502-
505.

29. Magkos F, Tsekouras YE, Prentzas Kl, Basioukas
KN, Matsama SG, Yanni AE, Kavouras SA,
Sidossis LS. Acute exercise-induced changes in
basal VLDL-triglyceride Kkinetics leading to
hypotriglyceridemia manifest more readily after
resistance than endurance exercise. J Appl Physiol
2008; 105:1228-1236.

30. Ebeling P, Bourey R, Koranyi L, Tuminen JA,
Groop LC, Henriksson J, et al. Mechanism of
enhanced insulin sensitivity in athletes: increased
blood flow, muscle glucose transport protein
(Glutd) concentration and glycogen synthase
activity. Journal of Clinical Investigation 1993;
92:1623-1631.

31. Andersson A, Sjodin A, Olsson R, Vessby B.
Effects of physical exercise on phospholipid fatty
acid composition in skeletal muscle. American
Journal of Physiology 1998; 274: 432-438.

32. Thompson PD, Crouse SF, Goodpaster B, Kelley
D, Moyna N, & Pescatello L. The acute versus the
chronic response to exercise. Med Sci Sports
Exercise 2001; 33; S438-S445.

33. Holloszy JO. Exercise-induced increase in muscle
insulin sensitivity. J Appl Physiol 2005; 99:338—
343.

34. Goodpaster BH, Brown NF. Skeletal muscle lipid
and its association with insulin resistance: what is
the role for exercise? Exercise Sport Sci Rev 2005;
33: 150-154.

35.D’Eon TM, Sharoff C, Chipkin SR, Grow D,
Ruby BC, & Braun B. Regulation of exercise
carbohydrate metabolism by estrogen and proges-
terone in women. Am J Physiol Endocrinol Metab
2002; 283: E1046-E1055.

36. Roepstorff C, Steffensen CH, Madsen M,
Stallknecht B, Kanstrup IL, Richter EA, et al.
Gender differences in substrate utilization during
submaximal exercise in  endurance-trained
subjects. Am J Physiol Endocrinol Metab 2002;
282: E435-E447.

37. Mittendorfer B, Horowitz JF, & Klein S. Effect of
gender on lipid kinetics during endurance exercise
of moderate intensity in untrained subjects. Am J
Physiol Endocrinol Metab 2002; 283: E58-E65.


https://ijdld.tums.ac.ir/article-1-5392-fa.html

[ Downloaded from ijdid.tums.ac.ir on 2026-06-12 ]

E 26 Iranian journal of Diabetes and Metabolism; Vol.15, No 4, 2016

EFFECT OF GENDER ON INSULIN RESISTANCE INDEX IN RESPONSE TO
ACUTE ENDURANCE ACTIVITY AND SUBSEQUENT RECOVERY PERIODS IN
HEALTHY SUBJECTS
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ABSTRACT

Background: The purpose of this study was the investigation effect of gender on plasma glucose,
insulin and insulin resistance index in response to acute endurance activity and subsequent recovery
periods in healthy individuals.

Methods: Eight females and seven males 20-30 years old (females 22.37+£1.50 and men 23.42+1.27
years old, female weight 55.50+8.14 men and 79.85+15.16 kg, women height 160.12 + 4.18 men and
179.71+6.57 cm) voluntarily participated in this study. Subjects performed two control activities
during two consecutive weeks. The implementation of the sessions was randomly determined for each
subject. Exercise program consisted of 45 min acute endurance at 75% of maximum heart rate on the
treadmill and subsequently the subject was in a sitting position for one clock recovery. Four blood
samples (6 ml) before and immediately after exercise, as well as 1 and 24 hours after the activity was
collected. Two-way analysis of variance for data analysis was used.

Results: Regardless of gender, effects of activity and recovery on plasma insulin and insulin
resistance index was significant (p <0.05) but not significant for glucose. Also when the data were
corrected by changes in plasma volume, similar results were observed for insulin. Although changes of
all factors (glucose, insulin, and insulin resistance) in response to activity session of acute exercise
endurance was higher in men than in woman, gender has not significant effect on factors.

Conclusion: acute endurance activity and recovery induce change in insulin resistance index but these
changes were not related to gender.

Keywords: running on treadmill, men, women, insulin resistance, insulin, glucose
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