[ Downloaded from ijem.sbmu.ac.ir on 2025-06-29 |

Ol 2lio 9 3250393 338 galeo
i) Skt (033 = il Slodd g (S ale 8K
(YFAX oUT) FYY - FYF slraxio F (50,lowd (p35195 (50,93

oo gllo ubujb&;xaiﬁ‘ﬁjﬁc Cdlad Sus J.;Si}'

BT

alos

=

Ao} s

Thlan sage S0 anal sl gsed SIS0 gulselua (35T Calgaenl sla S0

Sladal S 5o (¥ A aaged ol&ils (s pole 5 (S i 53 (goaSails (855 (555050598 855 ()
Slead 5 (S asle olails anl mlie 5 350500 ak asle gouSia 3 ( Sla Oloss 5 oSy
a3 (oSl (B (55553008 858 1 ghens St 83 (SAilSe (ALED (g gk (Sloum Sdlage
e-mail: s_ahmadizad@sbu.ac.irtal s aaat slas SIS0 ¢ gy wagd ol&a3N0 L2555 asle 5 (S

0 S

3.).:3}5 Lawsﬁﬂ Q‘fﬁg‘)dﬂwd\.hg)}a)}h ol bwr@d}a)}& r‘&‘&_d‘y&«fdﬁ C—-;Li FVRVH
s Sad ST ) addlae ol O S e @S 1) e ste S5 sl Kes oS XS md g
V0 tla B, 5 3l ge 3 Wl Olgr Ols o 53 o gl 43 Canglie Jals 5 S gl ot SlacnS sl e slis
g0 4 (o Ble WERV/s 08 5 0 S ols VOEA/Y 055 ol YA/TEF/N s jlns Sl il £ K0 ) Pl 50
e a b 335051 (Gher Ghdm Sy ani g L] and 53 3l dm s ges S L0 andllas ol s aldbsls
L ged [l Solas jab 4 g aie SO ol 4 andy IS0 S AT 5700 ¥ slaad b geglie el
Vo ¥ (F 5700 Gdd b 6550 can ¥ (Y UX Sad b S Y e ¥ (O Jold G508 s e a4
2 5o ks 4B S 55 Ol ander aw a5 a3 g 3 (IFRM) w10 S TAY Sl b )1 S
S Aol 9 |3 O Wl 95 anda a5 S sl eS o g o g Col ful adds S Al a
T 5 b Sad 3T s gl L (S0 e S IE 5 gl (Sl () 5 A 488 Il
(F1,VY=¥V/Y) u.;:&",ﬁﬂ chals U’:"ﬁ‘}é‘ ey JAJU&O C‘.;Jw sl s eslaul JJSJ 645)“’ 9 uw-ﬂi)‘}
o Chle gals o ge g FIN=YY) gl 4 Caglie asla 5 (F1,0Y=4/8) 55 68 (F1,0V=147Y) o gl
o bl 4 geslie Clld Sdd gy cpl b LP</Y) spd e Cled 5l e akoB (F1,0Y=YA/Y)
ol 2 iS4 (P>/00) SN 03 S5 slamite I plASn (sl e 6 (F2,Y8=0/0 5 P=+/+Y)

0 ol g Ol S s eglie Sl Cled 4::;‘ aS > ged 6};5/4".’;‘ Olg oo San ol slaadl
Sl o oS il s pd bl 4 Ol ol pdip Gl 4 Caslie jasld 5 LS sl
s Codled DA ay atgly Sl DL e glie

AVYIYE adlie ol - AV/Y/Y - aa sl sl yu - AAA/YO iddlie =sls 5o

culs ST al das Jha a5 5 KBS slaglas douds

L Lagolas mnba 5 YU psasldd (gihe S ¥ g

Sl salie 5 3050500 O8O S (on @8l Taas e (il g la,saS Hu gole JKae (pbaee (Sl
JE) J e 5 4 € Tadlpe Jlad Sl 5 saay 0 M) Lha assle ol e aw s Jla o @l


http://ijem.sbmu.ac.ir/article-1-824-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-06-29 |

IPAS OLT oF (o lad (o2ilss (co055 (gl puustostio ¢ jayiress 32 gnlzn ¥YYA

aas dbalidl e solae Hob 4 Gl clile 5 =iy
Tl LaalS callas 5l
6o 59 b e b (deglie (p sl ual sladle 5o
b Ploli s ol Sa G sladls G Sl O
Sobl spe sl glisa LK, 5 sale ol
ol 5 lcant 51 oSsls el sse (Slewa
sad saly Gl "Masd e i8S LK & dliae gs)lul
ooy b Sl 5 S5sled slapuly S ol
s el (55 4 gy 5 ol e glhe
L b slagsesss » (deslie culld sla L3k
G L3 sy wose Olaa gaalles win Lo Sy
o8B e slie cnllad 4S el suid suls plas 5™ el
Lol ol cadlad alasl 51 aas alalidy oy il clile s
ook 4 ol clle onllad 5 Guy s s 5 2BS50 s8,99 59
cullad sla 536 s ol b TPl GRAS g5l e
(FRTTYENV UV N A f.HQ:;SSJJ#JTJ:‘L;MJGA
3 ol eslis cullad cas L3G cueal sag
S 530 (S50 4 aallle K o L (5ol Jolse
Vi) 80 s pee SLAGS 50T s e slie culla
slagaly (Y+44) ohlKea 5 Gug,sl aallhs T o
S8 50 e slie cullad ABA s sl i o 1y LagyS sual
feoly g5 4S i a5 wols I8 (s S0 (rme
S0 Vsl e Raslie allad B Caanly S gl
o gl cullad ana oS o ol e o] S )
O3 51 Gu g cliie 5y s pdle Ladiula 5 0o LSy auuls
€ o el faea € Ba g olite as ana B 5 oul
oo 5l cules aaa y cus b sl ol Kaagsy
Ja e b o el dds et o aula SS8
w35 Gosesss s eslie cullad cus 8B 5
Olsa ald) Hu Gl el 4 o glie 5 (oo @8l 5 su
o8B 6 ad ) sols gaallles wd sadd )
2L olSs aaa b Seglie cullas daline glacad
s g Odsudl @ cslie padla 5 lagS sl

'AAJJ|J§L5"“J)'.’

Lagigy 94190

mﬁm‘dcﬁﬁ@d\%JTh\s‘;Sﬂumﬁuﬂde
Ol paas 5 cplite glacad b e plie cullad JS5 5 5

e 5 ABe Sges0n slaatunn S ol slaaly
L oadn slaosst <l wabie S5 (uae
Las Sl ol TS e s 38 15 Sao0s0 sbasSlac
LoSssl mle 5 oy (Sl il Jols
(BSras $HIS Q38 ol Lol Jae dw iyl aiis
© Oseosh ol ol LEal el 5 ATP wls Jual
SRS el gl a0l s B L Gl
S oSy 5o oS58 Loy aS e Jae psr mbe
(Ll Gl dole) v atynoos Jad O plaasnsss
G X0 reme ol funly P o L (RIS el
W5 slee 5 wor @b paa (A G ke ase Gy
Tasbse Jide 3la 98l 5o L g5kl €S 5 gt e oty
32 Jola3 €S oon @il S sud e Koo iS4
itz Vol Al ! S gaa WS ga aalis 1) Gl gl Jae
o1alS ol € b e (BAIS Gla W13 50 a e (S5 ]
slaglas Guoals 5T ol o oSS sual a8 b
s Silglis aowin 5 JSly O Al (B ol
G 5iSisual € wleals Glas Al sladallbe e
eolseilnla 5 el 4 ceslie b GusSae sk
3l ollans Lo (mon Ouls s e de & sl LLS )
Vsl o 5SS gal s (I3 a5
ol 5 iler b cullas sla 58E Gesad Lo
oud b glala S glacp yad 5o 4S sad suly L3S a y
pos Oyl s 5o (gomas Aliae IS Uae usa
slag) )l s 4wl 5 P ol Job o
S 83,8 SIS (Ye00) ohlSan 5 ¥y5 T s g
ss o 2d) Oseoss able 5o il Lo ok
S ol s suls HLis wsay ool U i) slyan a8
able (EalK Cage Yo cud b 5 cue SV sb slacallas
RSB (Y 8) olKan 5 35 pele s sb oo e Gkl
Lol a5 pom iSsmal 5 1) lala S (355
IS8 oo Bl Ol 58 Galsesl 4 ceplie all
Gl ladaSS (3555 Bla a0 A S oo Gl WS
ol Gty (S seme 50081 770 Lus® L 80 O o
Q:‘.‘SL}:}::.:T o 59 ol Sae Huas wallls O o aals

1 - Adiponectin


http://ijem.sbmu.ac.ir/article-1-824-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-06-29 |

¥Ya S 33T 9 (o glio Cflad ki

Ot 5 3l o] Sloew 55

b eSon Lb S oS ad padiie oSoa 58 ¢l slels
sy iy Sosee 0 AL Gupes ad al mae (go5ud
5 Gste Fisel hial 5o € L) b edl sl
ot b 3o b 4 4S (ldy Llle (pid alae
OB 5o I-RM plgie 4 s hal oSoa 58 ¢l e
b sl Slae Gal TA- 5 T0B Y e s o 43S
Y L i g cal il Gl ad dalae e glie oS 5a
ka8 S Gy o daEa Y B
S b aSon culia (gl aduy 58 Guaad 5l sy
Sl rae 5 Mgt €G3 4w o 4S 0l Gl A a0 ge)y]
aalre saledl © (Jeglie cnllad s ww aladl
tad GaS a8 gl b Feplie cullas s s aila
Iae tela 4w 5o o Sogesl s 5T 1-RM s o
s Abae glacas L 1, S8 (sl geln
tala s Gl pladl QS wusa Dal (LS slagas
Cpoad duuda 4w g Sulad LA‘_;.:J}A:)T star (gl
JRM 7%+ oad b LS5 Ye wons ¥ (Gl Jols 3,08
Vs Y (g o IFRM 700 cud b LSS s ¥ (¢
Jdserd oulesl s (oS paas 05 ILRMUZA cads b 5SS
ad dwlas (VAAY) LK 5 Jaw b sad 4l
53 oS ama = e olanl X 1SS olaxd x 4555 like)
ans Lalidly 5 Jd (Glhe V1) S s sad 5o deuls 54
sl Jln ST Sl 5 Gty alla 5o cullad 5
C oo byl oSl gl 5 ad S ael
sl sl 5o osa st sa s S Jlu) s aube)]
(EDTA) (wacel Saieall 5550007 5305 suliad) as oule
BB N0 e 4 4BSS 59 538 YO b a5 suslaes
Sl 5 aas a5 50l ol S Sl g4a 0 ¥ 0
pll gley By oSl CuliSee Dler o L
S om a6 Al ol S ke (gda 0 —AL o (FYR-AISY]
sladi sas cdalllos US55 alail 5 Ladisad (sten suslpen
SR cble ad o lasaiie clile el gl S
SlaseiS) S GK) T iy (i, 5 soliiel by
ST ol 5 (Ol Olog Dbl Lol oS
sl b pyew ool el s ad (55883080 ¥ (gl S0
(550 gl b S50 SLS) (mapils 1Y G )
able wl G Y Sl sy 5 solited U o
ol @Y (i, © 55 s Gl 5 0SS gl
S8 oSeolnl sse (S V! LoSse SLS)

059 WJlw YE/YEF/Y G b ) alls 050 V0 Lis g 1nal )
culs 5 sietla \WF/ALV/: s o Sl VO/V 4/
Sosee @ (poeste 2 aSHlS YF/FEV/-Y ' seus
la suse)] (stan w0 S oSyl dallls ol Lo Gl gl
— 2B solan GsS 5a w3l 5 S5 L s sle )l
wdlne 3 om W Basesl s (Sl 5 Ssse
oS AT L 5 a3y S50 pasad 59 JolS oleds!
Glada o gl g | dadllas o oS s g4l culis,
o 5 o8 Lpuse)] asee oladie labl
o9 ad ) b s (S Bl s s ool (stolii 5
St g Sa3lal eBa b lapagedT S8y o0 dels olea
oS GBS 58 4 Al ) 4S al dulpd b pa el
osbie o alad golousa w58 51 U8 el YY wa
IS an Gl b pogadl 3 plie a5, 58b oS
Cyeas (o138 ol se 0 Smaa Giulesl 51 U8 Gt VY el
Al B US55 shont Oled 5o Oninas L Suse)] aulas
i b 2lie slse GSma cnllad 5l an 5S5a
Slala gaan olo) 580 USRS gl Busal Biems
iad al (V-9 cela) 50, 5 selde Gley Lo syl
SIS S L el cuu8 sy olebial gl
tads S5 laasadl QLS 51 say 1-RM) Mednt
Laso 5 osedl s b bagT guls cule ¢l golabisl
ool Lal auls ol Lol Giaa as o 180 s&aule )]
55T sladiss b oslite e slie (slags a3 L Lo ge )]
S olulisT 5 am s i b oeos slagpals
s ooliie 4 LS tula S oS ad Gl pa lapage)]
Ol sl s ooy Jolid (yad oS 5a a5l 1-RM
(B oad p3) Ol ody Wl o (1) Gad 50)
ol Ol s L YL S GBS Jaa ) (ol d o2
ook 4 ablal danl e (goludas Gl 4 by a5 9L
olaial 5 pegac 39S oS wnal Hulu Jiha @
0 Jold ogac (oS oK ad Lol I-RM ppuas 5 s
p N S Ja po g cull Anse b ey oIS, sy
oolie Gasa8 LSS A) cos ¥ Jeld polaial oS
s Only oad b (s (a8l (Pu el dad iy ply

OIS 55 5 (Bases] e G315 L il I-RM a3 (sl

i - Body Mass Index

ii - One-Repetition Maximum


http://ijem.sbmu.ac.ir/article-1-824-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-06-29 |

1rA9 u’(;ﬂf daju :/,.fb)j/jJ (50197 L'I’l:!',ﬂﬂqlﬂm9l':!lﬂ9l-7 22£ (galao f\"’.

DJ_& B
, VP
Fs
g x . x
M/
< I
- JF ]
NS
¥
o
\RYA 0oy, A+,
cullad o0l

9 J8 (il sla sula (Hlae slad ) (uKilio ) Hla gad
QHJ|AH403MQ*.&'L43&AQ_..\JMMJ|AJ§
cs2o glia Cusllad G aay g Ju8 slasala

—
|

(Sl slo/ o S 5 Sve) 055 s

Y./ 007, A,
cullad sad

Q:QSL‘Q_&.\T slacals (Hlare slaa +) (aKilie Y o gad
(i o G gl ¥ o gl uallad duw 3 aas g S
(o gl Cullad Sl aay g Jud slaouls
callad duds 4w o Qlc&;\,.&ﬂ L baye glasals
ddi LIS S TA- 5 700 A slacad b el
G 4 reslie callad 4 mly o 5 el il Lo sl
700 stala glys F10£/YV 5 O/Ax+/YF /Y sdla o
5 0[O /YY YA+ auala gl 5 FIVESIYV 5 0/0+/YY
Lasols golel 5aIUT o g sl e 5o a5 Sue £/YE4 /Y-
JA stada 5o oaiSgmnl Galyl i SIS uls glas
cullad oad (¥ Hlosad) e AV 500 sladeds 51 i
SO RSP PUPRY RO AP R PO (I PO
4 ely 59 IS sk @ OESspal s ool b (P>+/0)

Jsed 5 ealiiad b palsed) 4 cnoglie (mald o8 S
™ ad a3 'HOMA-IR
88 Guad (gl ii(CV) OldS s (e
TEIY ol gl VIV 0355 saal O/F (il (55 Lags oS5l
ad dulae /P4 SR
VP (saus SPSS i3l s 31 soliiod b lassls saan
Jloss opmnd (sl Lasuls saan luil .t Jula3 5 43a5
s Rnansk 3y S sl S 505l 51 suliinl b o
cllad duada o gl aaliel glasals gaas sad
sl b S lasl oeedl O ssliiul b eslEs
s b oud dwlie an b sdisd HSS glag,Se )l
5 ieslie callas Sk 31 s glys dasals s Jlos
6l (o)) 4ok o ubyls 5lUT 51 L, St sean
100 T e o (YXY) s gl S5 slags 5Sela)
Omaal gl Laeuls Guss Lo e &) e Hu ad suldil
Lagsd | aols i 5 sedl 3l soliiead b o5l Jas
lat (Sle oo 4 Lasals gtan 5 wunlio aa b
Sad &l (SB) 5 lutil

Laaisly

L oslie callad duuda i o ool & b g ye slasols

obed gl dndin LSS S A 5 700 Y- slacad
oY eSS G Geplie cnllad 4 by oy cal il
700 (gtaula (glys /A2 Y o VNE/YY /Y sdala
S WV NY A gl (Glys s /AN 5 2 [A [N
ool 5T sl e sl be 5 A Sl /A /YY
556 el callad mad K 5ok 4 S uls Gl Lasals
Wl Gl L) Llagad) uolss a s iyl wlale 5 (6 ols Sae
OlalS (gola e b 4 Feslie cullad 4 maly o ol
Jols (ominaa (F1 av=YY/V 5 P<:/-)) ol glas
adi saaliie (ans 5 J8) Ol 5 ad Gn olisne
Jolss sladiil 4 danlye L(F2 X¥=0/0 5 P=-/-\)
TA+ stda @ mly 9 ase Oy clale o 0E saalin
ik SIS (£Y/F) 700 (stunln & cansh (22,0 VYY)

R 4:\5‘:\

1 - Homeostasis Model Assessment
ii - Coefficient of Variations

1ii - Bonferroni


http://ijem.sbmu.ac.ir/article-1-824-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-06-29 |

AR WS 30057 5 (o gl Cullad ook

Ot 5 3l o] Sloew 55

AY=4/5 5 P<-/-0) 3S5& 5 (F1 AN\=\4/V 5 P</-0)
S5l goline sob 4 eslie oullad & jly Ho(F1
() Jsaa) wals glas

5 P<Y) Gl golagne Glndl Geslie cullas
(F2 AY¥=¥V/Y

Ol gl B2 s (sl ne 3B el cullas ok

Oalsel Jla ool b (P>2/00) mudln s SEK

o9l Caallad a5l any 9 a8 S 518 9 (il gl (5L yaaio (Hlane lad ) (aSibie =) Jgua

s 41 S5 S5 %A i 41 S5 S %00

T ) S5 S % T

sas Jus s Jus s Jus
e ¥k [PV F/A£-/0F  Y/Ax-/¥) ¥/5xe[PY Ty/ps. ey (il glie s g 9 ,Se) ol g
O/Y£+/\¥ FIAL-[\¥ ACTIAY N 9/ NRYLY. AETAR FIAE-NY (SRl gess 2 a Skie) 5K

G 1y ase oS AV 5 AV ) SaalS juala dalllas
TN 700 JY slacad b e slie cullad 5 aas (a3
5B el callad cad oS el s 5o el s Glis
OIS 55 5 (A ol g s (il e s (55l e
cullad « buas IS 5 e 4 aa B L oS wleu S 5,18
59 TNl e il GBalS 4 e el (Sae (o835
S0 ot Slle [ 1 g dadalllas 3 AL & s
e olsie & TPl S BIS (ados cllad
able 5oy @oliane 5uS (V+0F) GLSes 5 Gyl
Lol 50,S saaliie laslie cllad 31 ans alalidl oyl
ol (halS (foglie callad 5 was s oo L9 O
Ol clile 35 (YooY) oLKaa 5 Juid piman b
03 a3 S a5l (e gl (pal deuda S5 5 ams 1)
ans el \Y 5 0Y A sald o5 S L dawlie o dalllas ]
oyl clle (halS Mg R a e o e (e )
oAl & (Bds £e ) Gi) Sae SV sk slags s Sl aa
Sl (a3 51 BB g5 Sladd 5 i ootk
o€ o olgidy Cilile gladalllhe Ll o gl o soly
b ame 31 59 15 e cullad 4 il 55l sty oS
o saalie HISHLS Ae Sl i b Jobae (5553
Ssd paddie B ool HLS ssse ity slaha 5y 5 e
She ol S 5 S (FA s dlse 5 LGsesss G Ss
Ofiy) e W13 e g wiilpe Jolad 5o SSuuSy Ly wileus

il Gl ol Claste Kile & g 45 slae! T -RM *

w53 ol gl 4 gl Geald 4 bogs e slasals

S TN 5 00 AY slamad b ieslie cullad auuls
cullad @ rwly oo 5 calial Gley gl Gt LIS
AVAESVA ANUIRIVCIVAN VA IRRNP-L VPN EQEN RV v I PRy PN Y
Ghala gl 5 VVENA 5 AR NY 00 (sl ()5
hoslie cullad i il oo VY2 /YY 5 - /A2 /YF YA
sl gl & oeglie pedli s oliaae 58b
el 50 Ol gl & aeslie el (Jla ol b (P>+/40)
M=YV s P<-/0Y) ola e sk 4 e slie cullas 4

(Y Dlasas) ulo glas il sl (F1=

\EVA 007, VA

LA ja2is (3l lGcul B padl +) (&AL sa —Y 40 g—al
33 docu 3 aay g S8 (pul g3l ds s glis AL
3 aa 9 J8 slasals a jla Sme & glds * L i glis

- 3o glie Cuallad


http://ijem.sbmu.ac.ir/article-1-824-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-06-29 |

IPAS OLT oF (o lad (o2ilss (co055 (gl puustostio ¢ jayiress 32 gnlzn ¥YY

Sl as ol Ol Tl g GBS ) p e paa
Mala S5 callad 0 galy 50 1) A S snol cbile
LBy Juls 5 by ol o s paa SlaiS b 58 cbile
sl Lasuls maaal ave 1) ladadllas 3 (g b Ho ulaie
ROV PSS Ui pert

clle oS s ol psla seallls sladiil 5 S S
28l Gl 38 (e glie cullad 5l ass a e Gl sl 5 S K
b feslie callad diuda aw 5o ol gl (I53) 5a0lae
53 ol A AYE YV YE LSS G TA 500 ¥ slacas
2 goblgne 58l eslis callad cad S el s
5 SE llbdl ol s KK o ol gl cble
bg @3l slaulasy cullad 51 aay Lol Gl s
Ol gl GBLE 5o 1y (8355 £ 0l S8E S pladallles
Ooan 5 e S T eiilends (5,18 wileu S o
O5aaS) Galide glacad b cullad «< wioly olas (Y4 Y)
5 SOE clle 5o ol pne il o g dadi Juae
(V+00) ohlSan 5 elassn Tupdie prm Ol g
b cnllad gaas o gl cble S wols las
Gl (Y- F) ohlaa 5 3Boela 5 CaS e (5
S ams Lol 1) asw Gal ) wlile o 1, gl dne
5 SeE clile Saldl Ylaal TweS Gl el
23 oalsadl & eslie padla Gl ale 4 Gl e
il e glie callad gaa

A 55 Gl sl 4 meplie adll suola gaallas o
cad oS el o o ol il Gialidl e slie culdlad )
G oaglie pedli ol 8B Jeglie cullas
gladlbe Hu (YooV) GLKaa 5 (S5 coniulay ol sl
oaald 5 odae cudS J,08 pud S wals plas
cubs @ Miae e (LS50 o 1) Calsas) & i plis
59550 ¥ Lagage)l dallae T o cadn oo wsag Y g5
S8 (oS L Gaa NV Sue 4 g BB TO (sHy, s
b oped L 4S wilsu S sl Ladalllas A il
Srae (58S 7V L gl b 5V ) 0l Gba sas
G5l 1 Calsed) & sl Gadla WIS (dud
< wleals olas baallhs Ko € Ja o TMaay
Slowa cnllad b ol o el 4 cejlie padla
i IS dallhe 5o Tk s 30 e 5 Se

Gl ase bgie ud b s K pose S

Naas Al Lulyd sdan o 0 Ll s3uy baslyd La g
oSeolul sl gaadlhs jo SMae 50K 4 S
siaslio cullas o wols olas 7T LS sladalllas ks
G ol ol g asdee Sude (35K JualS o
Jola bug ooa S6K i Oda cage asa s
Sl culg 5o S a e gun XK (rall Sdlae
59 Sluis wns ol b sl o i GhalS Ca e
Sud b denlie 5o b cud b Seplie cullad 4 ey
slgidy 8L Gl ol Vb olapre Gk 4 b sie
USSs0¢ b Sl (SMude gou s (5558 4 oS WS
o o Sl maly 0 oadke ol (S b cula b
Voo sd gdie o) se s JHES (g IS ]
Aol s (iSS saal oS uls Gl ke seallas

w59 Sl b (I3 Gleglie ullad 5 aa,
G A 5 700 Y slacas b eglie callad sawla
Sl Ja o ol ale Glas (21580 VS 5 VY Y s 3
oS paaal Glle 5 (5ol ne 5l e glis cullad su
chle 5 Su cullas ala 536 (e sad jo cdls 4w
S8 ladallhe o iy ad sladiBly a e S spal
Gloal b (YooF) ohlKan 5 s S 0T
ol alles s sladusesl s 2 @slite Su callas
SSran 550V Sad b (S o gl (550 4S wials

L den 5 (550 2 (20l Huse 5 G Y Sue 4 dadiy

Srulondy ui'a_)‘}i

o9 udins Syan 50KV 540 VO S glacas
Golare sk 4l asew iSsmal clle wuls S
suad yuala gaallhe gladiil b oS Taas e il
S WS sl LK 5 e S dallls O o el
s e L9 pow OiSsual bl ulnl
S pyes paa gaub Sl G ol (Sae Mda S
Lacdly ana olyuds a5 Y Obpad el sl
lsine souial€ 51 4S wb Ledide 5 ad LB, 7-4/4
Gada P 5o s paa @hudd gl o o ple
© by oo pw OSismal GBI gl L (e
tallias ladiils 5 yusla saalllas Sladisls ool oy e
58 aadllae gl 5o 1) wS e cnlea LKas 5 e S
© Muda S5 aslBe (a3 Bl aay p e (iS5 sl clile
sola gdalllae oo S8l (Ll ol e sk
Wi Gmas Jeglie cullas Job Hu lewdy aaas ol jnis
Gl ZAY B Y- e ol slaSSsps b L8 sladalllas


http://ijem.sbmu.ac.ir/article-1-824-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-06-29 |

FYY oS 53T 5 (aglie Clad S

Ot 5 3l o] Sloew 55

RO
O sala gtalllas sladiily Gulal 5o (S 55k 4

case gl eslie culld S 48 oS
oadld 5 s gl gl SSHE (S gl clale il )
Oyl clle (RS cage (pinpas 5 Oalsed] 4 o lie
R IR e e
S oK Seglie cullad cud 4 lajuaie gl ol
S il Ol Qline gladuda 5o G paa

.J_}‘A:I

asn o84S uoe sla puse T SIS 1 WIS 1) jSeubac
Cipaa ol 1 (Slasas g Kas LS sl HLE aal Ha )
o Gl oo S Al ol 5 cd,SS sael GLBT

el o SSES s pad (5LL ) Lo Gl

References

1. Horowitz JF, Klein S. Whole body and abdominal
lipolytic sensitivity to epinephrine is suppressed in
upper body obese woman. Am J Physiol
Endocrinol Metab 2000; 278: E1144-52.

2. Crampes F, Marion-Latard F, Zakaroff-Girard A,
De Glisezinski I, Harant I, Thalamas C, et al.
Effects of a longitudinal training program on
response to exercise in overweight men. Obes Res
2003; 11: 247-56.

3. Kershaw EE, Flier JS. Adipose tissue as an
endocrine organ. J Clin Endocrinol Metab 2004;
89: 2548-56.

4. Yanovski JA, Yanovski SZ. Recent advances in
basic obesity research. JAMA 1999; 282: 1504-6.

5. Cawthorne MA, Morton NM, Pallett AL, Liu YL,
Emilsson V. Peripheral metabolic action of leptin.
Proce Nutr Soc 1998; 57: 449-53.

6. Liu YL, Emilsson V, Cawthorne MA. Leptin
inhibits obese (ob/ob) mice. Leptin inhibits glyco-
gen synthesis in the isolated soleus muscle of
obese (ob/ob) mice. FEBS Lett 1997; 411: 351-5.

7. Tarquini R, Lazzeri C, Laffi G, Gemini GF. Adi-
ponectin and the cardiovascular system: from risk
to disease. Intern Emerg Med 2007; 2: 165-76.

8. Arita Y, Kihara S, Ouchi N, Takahashi M, Maeda
K, Miyagawa J, et al. Paradoxical decrease of an
adipose-specific protein, adiponectin, in obesity.
Biochem Biophys Res Commun 1999; 257: 79-83.

9. Funahashi T, Nakamura T, Shimomura I, Maeda
K, Kuriyama H, Takahashi M, et al. Role of adi-
pocytokines on the pathogenesis of atherosclerosis
in visceral obesity. Intern Med 1999; 38: 202-6.

10. Matsuzawa Y, Funahashi T, Nakamura T. Mole-
cular mechanism of metabolic syndrome X: con-
tribution of adipocytokines adipocyte-derived bi-
oactive substance. Ann N Y Acad Sci 1999; 892:
146-54.

11. Weyer C, Funahashi T, Tanaka S, Hotta K, Matsu-
zawa Y, Pratley RE, et al. Hypoadiponectinemia

el FA B VY oae o Gas S ol gl 44 cia glie (ealll
vd\}ﬁawufﬁ_)‘uug
00 ) 105 sdae oy gane 5o shyls ala sdallbs

ol s L‘,:CSJJ#JT 09 @olaine olmas (LS sladalllas
swy cel YF B callad 5 aas s sage slae, 50 (o oy
O3S0 smal Haolie L yusla gaallls 5o T el sud
(cudlad 5 any abalidly) callad 4 maly Ho poes O3
oad S ghallas aladl plpnls wud g ,Se)lul
S o ol slas 50 Ho LagS sual 5o, e glie callas
S Hsboles s s S o wlad s cullas
LGS smal 0305 4 LG sa 58 @lhmas 51 ol wd ol
ool S S allad Jsb L Lewdly e w4
pan obud Lol gaallas o clbalie calas

Slomas (gl 50 Leols 5 ads g,Se)lal Lawdly

i b Glie shallas aladl (ol plis s muaead

in obesity and type 2 diabetes: close association
with insulin resistance and hyperinsulinemia. J
Clin Endocrinol Metab 2001; 86: 1930-5.

12. Yang WS, Lee WJ, Funahashi T, Tanaka S, Mats-
uzawa Y, Chao CL, et al. Weight reduction incre-
ases plasma levels of an adipose-derived anti-infl-
ammatory protein, adiponectin. J Clin Endocrinol
Metab 2001; 86: 3815-9.

13. Weltman A, Pritzlaff CJ, Wideman L, Considine
RV, Fryburg DA, Gutgesell ME, et al. Intensity of
acute exercise does not affect serum leptin conc-
entrations in young men. Med Sci Sports Exer
2000; 32: 1556-61.

14. Bouassida A, Chamari K, Zaouali M, Feki Y,
Zbidi A, Tabka Z. Review on leptin and adipo-
nectin responses and adaptations to acute and
chronic exercise. Br J Sports Med 2010; 44: 620-
30.

15. Jurimae JJ, Purge P, Jurimae T. Adiponectin is
altered after maximal exercise in highly trained
male rowers. Eur J Appl Physiol 2005; 93: 502-5.

16. Zoladz JA, Konturek SJ, Duda K, Majerczak J,
Sliwowski Z, Grandys M, et al. Effect of moderate
incremental exercise, performed in fed and fasted
state on cardio-respiratory variables and leptin and
ghrelin concentrations in young healthy men. J
Physiol Pharmacol 2005; 56: 63-85.

17. Kraemer RR, Kraemer GR, Acevedo EO, Hebert
EP, Temple E, Bates M, et al. Effects of aerobic
exercise on serum leptin levels in obese women.
Eur J Appl Physiol Occup Physiol 1999; 80: 154-
8.

18. Essig DA, Alderson NL, Ferguson MA, Bartoli
WP, Durstine JL. Delayed effects of exercise on
the plasma leptin concentration. Metabolism 2000;
49:395-9.

19. Olive JL, Miller GD. Differential effects of ma-
ximal- and moderate-intensity run on plasma


http://ijem.sbmu.ac.ir/article-1-824-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-06-29 |

AT QLT oF (coploss oo jilss (cosss (gl puugleting Jyptsosa 2 gatzo  ¥Y¥

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

leptin in healthy trained subjects. Nutrition 2001;
17: 365-9.

Jamurtas AZ, Theocharis V, Koukoulis G, Stakias
N, Fatouros IG, Kouretas D, et al. 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;
97:122-6.

Feigenbaum MS, Pollock ML. Prescription of
resistance training for health and disease. Med Sci
Sports Exerc 1999; 31: 38-45.

Kraemer WIJ, Ratamess NA, French DN. Res-
istance training for health and performance. Curr
Sports Med Rep 2002; 1: 165-71.

Kraemer WJ. General adaptations to resistance
and endurance training programs. In: Baechle TR,
editors. In Essentials of strength training and con-
ditioning. Champaign, IL: Human Kinetics 1994.
p 127-50.

Nindl BC, Kraemer WJ, Arciero PJ, Samatallee N,
Leone CD, Mayo MF, et al. Leptin concentrations
experience a delayed reduction after resistance ex-
ercise in men. Med Sci Sports Exerc 2002; 34:
608-13.

Zafeiridis A, Smilios I, Considine RV, Tokm-
akidis SP. Serum leptin responses after acute resis-
tance exercise protocols. J of Appl Physiol 2003;
94:591-7.

Hojati Z, Rahmaninia F, Soltani B, Rahnama N.
Acute effects of aerobic and resistance exercise on
serum leptin and some risk factors of coronary
heart disease in obese girls. Olympic 2008; 42:7-
17.[Farsi]

Fatouros IG, Chatzinikolaou A, Tournis S, Niko-
laidis MG, Jamurtas AZ, Douroudos II, et al. Inte-
nsity of resistance exercise determines adipokine
and resting energy expenditure responses in over-
weight elderly individuals. Diabetes Care 2009;
32:2161-7.

Baechle TR, Roger WE. Essentials of strength
training and conditioning. 2nd ed. New York:
Human Kinetics 1994. p 417-20.

Matthews DR, Hosker JP, Rudenski AS, Naylor
BA, Treacher DF, Turner RC. Homeostasis model
assessment: insulin resistance and beta-cell fun-
ction from fasting plasma glucose and insulin con-
centrations in man. Diabetologia 1985; 28: 412-9.
Kanaley JA, Fenicchia LM, Miller CS, Ploutz
Synder LL, Weinstock RS, Carhart R, et al. Re-
sting leptin responses to acute and chronic
resistance training in type 2 diabetic men and
women. Int J] Obes Relat Metab Disord 2001; 25:
1474-80.

Fisher JS, Van Pelt RE, Zinder O, Landt M, Kohrt
WM. Acute exercise effect on postabsorptive
serum leptin. J Appl Physiol 2001; 91: 680-6.
MacDougall JD, Ray S, Sale DG, McCartney N,
Lee P, Garner S. Muscle substrate utilization and
lactate production. Can J Appl Physiol 1999; 24:
209-15.

Pascoe DD, Costill DL, Fink WJ, Robergs RA,
Zachwieja JJ. Glycogen resynthesis in skeletal

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

muscle following resistive exercise. Med Sci
Sports Exerc. 1993; 25: 349-54.

Kraemer RR, Aboudehen KS, Carruth AK,
Durand RT, Acevedo EO, Hebert EP, et al. Adipo-
nectin responses to continuous and progressively
intense intermittent exercise. Med Sci Sports
Exerc 2003; 35:1320-5.

Bouassida A, Chamari K, Zaouali M, Feki Y,
Zbidi A, Tabka Z. Review on leptin and adipo-
nectin responses and adaptations to acute and
chronic exercise. Br J Sports Med 2010; 44: 620-
30.

Ferguson MA, Lesley JW, McCoy S, Kim HW,
Petty T, Wilsey J. Plasma adiponectin response to
acute exercise in healthy subjects. Eur J Appl
Physiol 2004; 91:324-9.

Punyadeera C, Zorenc AH, Koopman R, McAinch
Al, Smit E, Manders R, et al. The effects of exer-
cise and adipose tissue lipolysis on plasma adi-
ponectin concentration and adiponectin reseptor
expression in human skeletal muscle. Eur J
Endocrinol 2005; 152: 427-36.

Ahmadizad S, El-Sayed MS. The effects of graded
resistance exercise on platelet aggregation and
activation. Med Sci Sports Exerc 2003; 35: 1026-
32.

Ahmadizad S, El-Sayed MS. The acute effects of
resistance exercise on the main determinants of
blood rheology. J of Sports Sciences 2005; 23:
243-9.

Simsch C, Lormes W, Petersen KG, Baur S, Liu
Y, Hackney AC, et al. Training intensity influ-
ences leptin and thyroid hormones in highly
trained rowers. Int J Sports Med 2002; 23: 422-7.
Brooks N, Layne JE, Gordon PL, Roubenoff R,
Nelson ME, Castaneda-Sceppa C. strength train-
ing improves muscle quality and insulin sensitivity
in Hispanic older adults with type 2 diabetes. Int J
Med Sci 2006; 4: 19-27.

Kang J, Robertson RJ, Hagberg JM, Kelley DE,
Goss FL, DaSilva SG, et al. Effect of exercise
intensity on glucose, and insulin metabolism in
obese individuals and obese NIDDM patients.
Diabetes Care 1996; 19: 341-9.

Seals DR, Hagberg JM, Hurley BF, Ehsani AA,
Holloszy JO. Effects of endurance training on
glucose tolerance, and plasma lipid levels in older
men and women. JAMA 1984; 252: 645-9.
Mayer-Davis EJ, D'Agostino R Jr, Karter A,
Haffner SM, Rewers MJ, Saad M, et al. Intensity
and amount of physical activity in relation to
insulin sensitivity: the Insulin Resistance Athero-
sclerosis Study. JAMA 1998; 279: 669-74.

Oshida Y, Yamanouchi K, Hayamizu S, Sato Y.
Long-term mild jogging increases insulin action
despite no influence on body mass index or
VO2max. J Appl Physiol 1989; 66: 2206-10.
Magkos F, Tsekouras Y, Kavouras SA, Mitte-
ndorfer B, Sidossis LS. Improved insulin sens-
itivity after a single bout of exercise is curv-
ilinearly related to exercise energy expen-diture.
Clin Sci 2008; 114: 59-64.


http://ijem.sbmu.ac.ir/article-1-824-en.html

457/ Iranian Journal of Endocrinology and Metabolism Vol 12 No.4 November 2010

[ Downloaded from ijem.sbmu.ac.ir on 2025-06-29 |

Original Article

Effects of Resistance Exercise Intensity on Adipokines and
Insulin Resistance Index

Ahmadizad S', Khodamoradi A, Ebrahim K', Hedayati M2

'Department of Exercise Physiology, Faculty of Sports Sciences Shahid Beheshti University, 20besity Research
Center, Research Institute for Endocrine Sciences, Shahid Beheshti University of Medical Sciences, Tehran,
Iran.

e-mail: s_ahmadizad@sbu.ac.ir

Received: 18/12/2009 Accepted: 14/06/2010

Abstract

Introduction: Adipose tissue secretes multiple proteins known as adipokines that modulate
various biological functions. The present study was designed to determine the effect of resistance
exercise intensity on leptin, adiponectin and the insulin resistance index in young healthy men.
Materials and Methods: Fifteen healthy male subjects (Mean*SD; age 26.2+4.1 years; weight 75+9.1
kg; height 174+7.0 cm) voluntarily participated in the study. After two familiarization sessions and
determining of maximal strength, all subjects completed three resistance exercise trials at an
intensity corresponding to 30%, 55%, and 80% of 1-RM randomly. The three resistance exercise
protocols included the performance of 1) 3 sets of 20 repetitions at 30% of 1-RM, 2) 3 sets of 11
repetitions at 55% of 1-RM, and 3) 3 sets of 7 repetitions at 80% of 1-RM. All exercise trials were
equated for volume and one minute rest was allowed between exercises and sets. Two blood
samples were obtained before exercise and immediately after exercise and analyzed for leptin,
adiponectin, plasma insulin and glucose. To determine the effect of resistance exercise intensity,
data were analyzed using two-way repeated measures of ANOVA. Results: Data analysis revealed
that resistance exercise increases adiponectin (F1,12=47.2), insulin (F1,11=19.7), glucose
(F1,13=9.6), concentrations and the insulin resistance index, while reducing the leptin
concentration (F1,12=31.1) significantly. However, resistance exercise intensity had no significant
effect on any of the above variables (P>0.05) except for leptin concentration (F2,24=5.5, P=0.01).
Conclusion: Based on the findings of the present study it could be concluded that resistance
exercise induces significant changes in adipokines and insulin resistance index but when the
resistance exercise volume is equal, except for changes in leptin, these changes are not related to
the intensity of exercise.
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