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Abstract:

Background: Physiological stress resulting from physical activity is one of the potential
regulators of leptin secretion from adipose tissue. Thus, the purpose of this study was to
examine the effects of a 12-week combined training (CT) program on serum leptin, C-
reactive protein (CRP) and the insulin resistance index (HOMA-IR) in over weight men.
Materials and Methods: In this quasi-experimental study, 30 sedentary men (20.97+1.9
years old, and body mass index (BMI) of 26.47+0.75 kg.m) were randomly allocated into
the experimental (n=20) and control (n=10) groups. The experimental group performed a CT
program (aerobic exercise: 60%-70% of their maximal oxygen uptake for 20 min and
resistance exercise: 2 sets of 10 repetitions at 70% of 1 repetition maximum). The control
group did not perform the physical exercises. At the end of the CT, blood samples were
collected from the experimental group. Dependent variables were measured before and 12
weeks after the CT program.

Results: At the end of the 12 weeks, there were a significant reduction in serum CRP
(1.45+0.27 mg. I versus 1.39+0.3 mg. I?*, P<0.05), leptin (7.27+0.68 ng.ml™ versus
7.24%0.65 ng.ml™, P<0.05) and insulin resistance index (1.6+0.14 versus 1.5+0.23, P<0.05).
Conclusion: A 12-week CT program can cause to decrease leptin, CRP and insulin
resistance index in over weight men, and this improvement occurred in the presence of
increased cardio respiratory fitness but is independent of measurable changes in weight and
BMI.

Keywords: Exercise, Leptin, C-reactive protein, Insulin resistance

* Corresponding Author.
Email: abedi@iaumahallat.ac.ir
Tel: 0098 918 866 7662

Fax: 0098 864 325 7555 Conflict of Interests: No
Feyz, Journal of Kashan University of Medical Sciences, October, 2015; Vol. 19, No 4, Pages 293-301

Please cite this article as: Abedi B, Abbasi-Bakhtiari R. The effect of a 12-week combined training program on serum leptin, C- reactive
protein and the insulin resistance index in overweight men. Feyz 2015; 19(4): 293-301.

Y4y



http://feyz.kaums.ac.ir/article-1-2776-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-06-11 ]

o glis padlits g (CRP) C - Syl (it g g (il g3 (23S 53 (3 a3 €582 1Y 5

09 Bl (sl 40a (la e y9 (HPMA-IR) (ad gussf

Y *y

ol (pule Lo, ¢ gl ol e
oM
et Sl e et 5 o gL SlaediS i 51 S S bl G el (K580 5LES 4Kyl 4 e L i g il
el Caslis Gasls 5 (CRP) C- 3 581y 5y o pr 2t on5 5 s 4ol 428 VY 31 oo 1 adlllas ol Sa el
s 039 LSl gl Ols e 55 (HOMA-IR)
e p SIS YPIRVEND Gy o35 Gasls 5 Jlu Y/AVEN/A o) Wb b 5 0 Y0 (205 des aalllas ol )3 Sl (5395 9 Slge
Prisilen ) (oS 5l o 0p 8 NS el (BN ) IS 05 8 5 (B YY) (o8 0n 8 g0 s Bolal ssba (m e
sty plosit 1) (g 1S5 S8 Aoya Vo 3 1SS N0 50 ¥t faglin Cdlad 5 aids Yo gl B pan O5emST SSTam s s Ve G
3 g b dily (sla it b (oslpar (225 098 1 S s se DL 3 Lol plol Sl Cdld s SRS 0y S
K (g, S0 L o a3 aslp 4k VY
e (P00 pnd 8 o VYRE/Y 53 VIYOE/YY) o s CRP s (5505 nn a8 a5l atin LG s il
(P<e/00 N0 pl 53 VIFEUNE) ol il o glin jasls 5 (P<e/00 cpd oo 1 p 8 6 VINERL/F0 ol 53 VIXVES/FA)
A sdalin
el 5 s SalS 055 LBl (glyls Bl pe 53 1) opd gl gl el s CRP opid (oS 5 0 o5 4sl p 460 033193 18 i o
Sl G 035 GalE 5 058 i (6 S eIl 3 s 45 ol 0l o Oy o AN 5 kS B (Zolal 550 L 5 s
il nslie (O 5 2S5 5 1 e (3 H ST OIS

YAYY ) Slis AYAF OLT 5 g0 oF o lad (A5 0053 b agh — pele abobe 53

S [ sbay C— S Sty iy 45 258 0 5l 6550
Ol Olgea rrer 5 Bl b b s glaglen (o d s
gl [Y] 5L Wil o Iy o gl Caaglis oge S
“oler R s ol solen b 05 C- S 281y nsy 5
S35 Golem S 558 Hsba &S il odd b 0 algdl sl
Cldl b 58 Pl s sl sl [F] AS e puie
Sl @l gLl bl 5 ol 0dd b s el 4
05 dpams o [F] Wil ¥ g5 calis 5 sl uslis
To5 ahs S e a oS el amd e Dgep 0 Sl
Sl odd B8 sl (Kaw 2 3L Ol opid
A o R s pasls K dbnlga (o gl w5
Sl Gl (gl 4 Caglis s 5 beitd mla 4 N

b Coslis 5 bexid mle o dal, S Sy sylu 850
e OL) 5 Olspe 5o Sk ooy jasld 5l Jaw o gl
sl 3 e d e Ol lallas cpl [O] ol e 2,158
3 P o g dighie g0 sdiy e dile S s
s Sllas l S (s 554 S Shwser 3 1, Sl
Olgeay ol dboji 5 b o b (B 45 A8 0 2lgdy
b Coslie b Cal oSan 5 038 Job o guadl 0diS Ll

Ya¥

Ao

(Homeostasis o gl Coylas jasls (Sl
s model assessment insulin resistance - HOMA-IR)
st (Bl ol K Jals iz 4 U1 s IS
I 9ot 2T, ok 5 o gl sl & e oS plixl 0 2
L0 go,58 ot Splie DM 5 Go b 3l sdes 5sba 338 o
On 035 patld 3l s (Bl 355 o sbml S gusl
5 oS sol mi 5 i Go b 51 (Body mass index: BMI)
S gl s Jalo prkir S5ty ol o gl Sangllin 13
R e Sl 2y Jske Slie Gl 5l (S [V] 2 S
3 FFA) 5131 oz dowl (TNF-0) Wi 05 5555 5556
Coslis ioreh (g0 3 Ses 5 Kl g0 (L-6) $- S J 2l
OEan M Slp 6P S e Dlite () 45 HK S o gl
[¥] 222 (CRP) C- £ 251,

Ol o limo o sollunl 15T 2B (o Vimo 3319 539 Cans 5 29,5 ¢l '

Ol 0y ¢ solawl ST 215 Ol ps 319 ¢33 Cans 43295 o100 "

sJoluns eximygs ¢3l *

O 321y okl 31T 2lEils 2Eitils Qblis o dials bl T lgl
AZFYYOVOLO sun303)0s AN AAFFYEFY 3085
abedi@iaumahallat.ac.ir 1Sx3g)3S) Cawy

AE/P/PY 1led Jingdy A6 AE/A/ 1 E s0adlys 306


http://feyz.kaums.ac.ir/article-1-2776-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-06-11 ]

..;CRP}&:.(;JJ.:@,J}‘

8ol il b S 05y (p 8 SN 25 b 1S 60 07
wglS S 3 el FRFFL Jie) (g)lms g A5 5 eslinal b
09 slaes HUS esliayl Comdy 5o (o gilutr/y S35 L O )
Gl g sale Lyl s 5o kS &S Jb- s g S
G0Nl Gy 53 oS Ceand 1 SO 530S 55
“oI1 (sl ebls 1 355 o 33l slas! 5 35 oS A
S0l A paste OF Caad o btz 5 3l 31 S 55 (5,8
U e )l e S eslimal b &) 55 5 6 e xS
W3S g 3 0% g 5L S n Jeeo Dady 5 ploni
(o) 8 jpdome 4 (p S 4hS) 35 835 e 51 Oy 0358 4Ll
Je) S8 3l ealinad b Od o, deo s drwlons 5§ dlons
3 S b 4l 555 04K Ke5) (Harpenden
Ao U ol o g Cugaw 5o 0 Caly Cu 53 O
o 5Kl 5 B F e (W) Sl 4 25 gl s
dslee o Jackson, and Pollock Jgejp b s ad b cug
bl g b 35030 OF 51 L [VAAA] w5 805000 Siri
4 )y e LSS g wxlp iln Pl
e 5 ST g W gagesl 5 ad esls 35aal La s s
05 S Ml o issel IS 4 gt p) owise IRM
Sl Aoy F0 B F) S pldiis b b gl (05
3 day il ploxit 1y a5 5,00 S 450 0 B Y sl (LIS
AR OLY 05l5 (225 Sl a3 b ol pon ol il 4dds S
ot sl sl plmil S ST A A G P L
Ly opl 5 Ad BLol by O3 4 oS Ll L5 ST
s Sl 0] S e i 1S5 K B 3l s
sles 3l 5w at 05051 51 b 335851 VO3 max 3,51 2
A oslitl b3 5 4 VO3 max 335 5 0525 e

VO max = VEVE = V¥VA(0L3) + +/F0Y (33" — /A Y (L)
b Ol 3 VO3 gy 3 s Olgsa ©dd s sl
dge b 3l 5 S35051 (SHly do o a4 Doy dlad 55 ST
A eslizul oy g,lS

B OLe) w (e wad) + (Colial U5 0L L)
(0L B Bl )= (aiy BB Ol ) — (Coml 2l
slpleal, dagsgyl AW Slas gy ol 83 0LL
B, s g5l 5 el Jesay O ges plxil 5 g p5Y
55 Slileyl Y] WS oS8 a3l 3 AW gSTas g
A (6, Selh s, S b Ol gles 5 Sl sl Ll
Lolsl aslidn  Jaw 5 U o 5031 (ahiE 235 4 b s o SLENDI

595 S g as sl 59, 53) Sgy 4w s wele YF ST,

Foosled V4 oy03 [VYFAF[OLT 5 g0 | pad asbiolags

Syl 4 az gl [0] A3k Bas e opmd I 0L 5 gl
AL S sbe Gl Sl Sl ol
AV od s [VE] C- S 5815 s Bo o ot 6olo
Sl 2 S ml Ollas Sy ol skl b g
209 Sl b B 5 [V VY] Wles gad Oly e e
Sy o3 45 3903 W1 (aaly 3 sl 4 Caglie 5 (551 52)
5 e 31RO g 53 ol gl Ll 35 4 e (5598
OW 5 Lol VO] ol 0k o el 43 Conglia slls 5131
) swslae cdled jI o« - oS oldlas celaal Sl e
Sl oo Lledd ol jor pailie s b Lles S O g5
e O A L S Sl e Old (S
23 ek Ml s oldlas (les S SIE meglie
4 ars b olpl PO-IWV] S dalie 1) o sl 4 ol
2> DMl 5pnS 5 5y Sl a5 A mW
VY3 el B bl eyl (oS 5 Ol el o gt
TSl oS s o 2 (sl $5IR) (oS n T i
3 b 55 LBl glols Ol 5o ol gl aglin 5 C - F

A

by 959 3g0
A bl Sowe b 5o A Jl s &S ey ol
&ioi),sw|@,;,;c,kgdﬁa@wm&i
sbe (B YD) bl g8 S s (B V) JES o f
Lild Las bl el by 5 S8 cyr ol
S s yasli (Wl YO U A o g atals andlas 4 55,5
5529 S 3 Ml pds e p SShS Y B YO G
Gl s 5 p BShS Y 51 R Oy D)y ek pis (ot
GLslae g adE ok £ filus gl K e 5 o>
PSS YOSl oS Gy g pasls caddlls s Bpdy pde
sl (B3 pils Span 858 5 sl sl 5 g
SR elsl b 53 B8 ki 5 a2, g 5l g
Sl b Sl Sk 5 i Sas ) L gsgasl 5y
s gad JooSS LIS g 5 B 1 bl p b g Lad sl
L I K OV EANIEYS e 5 s ga3l
NS K G S5 G s sSE Sl e
#Sla= 5 (One-Repetation Maximum: 1RM) a.iy
53858 axl o oK lo3T 4 (VOomay) dindey 55 pmas O 5o |
Lok 059 O 31 e 5 A3 S0l G sla, eSB!
GES- ¢ 5 Digital Glass Scale) Juows 59515 5 osliu!

Y40


http://feyz.kaums.ac.ir/article-1-2776-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-06-11 ]

i 6 IS 15 Bl amys Ve gles 3 5 Jlwy ys Gisbesl
Daa31 3 S 505 95 b A walgs b s gedl ) K5
Sooy 4 kb S S Ol kel plmil 1) (s2558 Cled
5 Ol O a3 usly &5 58 8) SaST S JE oy 5
Ol 0 (5,030l (OLdD) 0¥ lin 50T g1 oiss Janw i
5D (R (amakle g 5 IRV s 4 WA 0 e o sl
Mallops sl gy Sn +/0 Cole= Dbl 528 DRG 5,4
2 ol & aglis Sasli s el UUIMD 2 e
2 pA e e LG O A Bl e ol L
el dol g Koo 3G o gl cale s (mg.dl!) 2 s
Y] asloms F00 ol sie s (UMD 2 s
DRG-Diagnostica, ) sl <uS 31 eslinad b e 0P
ngml) zdde oS 56 Coulox s (GmbH, Germany
PI 5 110 b bt (s 3 (FErs33 S e a5 (
gl S v A6, gmadile pg Ol I Gsa (e
oS S esll b 5 g a8 By 4 C- S S5 Gis o e
(MININEPH ™ human CRP kit; The Binding CRP
2 ¢S ke +/+f Cowles L site Ltd, Birmingham, UK)
R 3 D> S a5 (g dl) s
o dboj el sl k3 b o3 0 5 TV
g b3 S olinal el By S 5edS a3l 51 Laesls w55
w5 U3 S sl sSU oS 5l ada VY ST s
"5 (s S 0359) add S t a3l 31 220 058 s Il
S Sl gy SRS s 28 098 m W e s
Sols o plaw 3500 4S5 A el Sblg S Jdow )
Ao 3 ealizal b baosls paled A B 8 a5 55 /00 51 S

Ak LT VA 4, SPSS

@lﬁ
\ A)Lw.fn J}.X? BL Lhd."}aji &él;}a: Slasie

) s &)

skl ol

m;wm‘d,im)qyu,aﬁﬁ,(mdw
Sy 05 Gogesl g Gk Cb sl dgb s (easils
Al gl 3N a8 ol gl ), o st
S ool YF Jb s &S 1, el Saelal 5 Wl pli &
Il Wosls Jot 5 a0 g S Cud Lng 035 s
ool b e 5 0dd f 05 4 odd D pae gli sl
<ledbl Dorosty Food Processor (NIL, FP2) Nl s
b gdhacdys Olpe 5 4 Jdow 5 428 2l w3, 4 by p
(2B 0255 GHOLSs g (2 3 0095 Jgb 53 s S e
s plaaaly odd Kol 1S 5 5l eslisl 4 b s305
Jsa b Gk 055 5 o (o Pl 2 L sl 55156
lad 5 gSU edar 5l e 9 A awlow Harris & Benedict
S RS e VY] A b iy, 5L 250 55 S
dalsly asliis p 035, 4us PP L S al b sagesl 31 adas
o Bl Kot a5y 85 oS (68 5 D) 1) 0
Sl dls 1y gl e 05, Oles (5,55 5 Ol 4 ekile 5,
035 085 (ads V1) (ages 035 0 5 Jald (oS 5 o ped a0l
9 S Dl sl 5 (551er S (W30 B Y) ey
Odss @5lsp ppd Jold sl (ol 3 (4283 0) 038 5w
O3St 81 Ao pa Vo B PY j0 dids Yo (6l feo s 50
Vol ) S des VSl b aglie o e g (e
O sl Y cal il Ol beyss ¥ slp eS8 a0 IS
Slyjed b w5 B 55 500 o oM Y LelSan
pg gl Doy ARl G N il el
(1) Glo ST (1) Gloo Hashs (V) : ol oo S LaelKons
V) o op () Jiy 5 25 0) el (F) b oy
30 5 (V1) 3l ey (B) o3l hr A) (os b oo o5 >
o A 53 53 EL Sl 1 B A S e iy S
A sy 0 Ade VI Gl S e s S
5 okd sl Sl Sl s g ikl Candy 53 (G g05

5906 g e o 4d3s 55 555 W gl Lo b lap s aloiD

LQJ:)AJI P E Slasein =) G)La.:l d).b—

REIEYEY S50 f

P A g8 P A 2 P

- - YA/SEY/TY - - Yo /NOEN /5 (Jl)

- - \VY/NEA/OF - - \V£0/40 (o la) 23
ivd VA/FAEVIY VA/$EV/$ CIAY \ZZARE=A VE/$Y¥LO/YA (f' S S) 055
QAN Y£/f0t /04 Y£/0k0/¥0 Y YP/YAL /50 YF/EFE0 AV (grr 2 (,f,l_s) BMI
+/AY YA/AEN /YA YA/VALY/YA 0 YV/ASEN /N Y YV/YOEY/AY (aids s C;M 2 ) VOomax
/4 ATVAZILLY Yo /FAENO/N Y LY \4/4vEs VY Yo/YOE VA s e

Yas

Foosled [14 0y95 [VFAF|OLT 5 e | o2 asbiola o


http://feyz.kaums.ac.ir/article-1-2776-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-06-11 ]

..5CRP}&.‘.;3)3&.3J~3;|

Y ooled Jad) ol 0L (acka gl

Solsime SN S g5l plie 5, Jlos 5 4 s

595 S g waa glunl 45 93) Say Aw pldE 5] ol s 1

B w55 Lalsl LY ity 5l eslined b b sl JS 2l ) el 5 s =Y oslad Jsi

Pl e 2SS e e e
A YVOCEYROY  YOFRY00/A YAOHV00/4 (NS 5hS) 55 wde
i FANEO/Y ¥4/0+Y/0 O /¥EO/¥ (A y3) Sy g S
VY Y#/Y1Y/7 YO/YRY/¥ YV/$2Y70 (%2,3) o7
V¥ VO/ALY/¥ AESTAIN A\Y/0EY/ (Ao 33) (s

P<+/00 ‘5)|.>‘;bu ch..w)i»‘

-
x Ppeve [ =S 5t e
1’ Yo
> *
v AR I
(—i’ l
M, v
a
T
iy
T Y
oy s CRIR R

J3 (CRP)C — 3 sty oy clale ol uis =) oslas IS
5 oeSle ell 5 Sledbl . S 56y 8 ol azia VY 5l
NG I W FL O NV C oW I e

P<:/00 gylspme Cl"‘" PHRA

LA [P
=i/ Sl i e
VXA P=:/ay O Bl
;}] \Atd *
S
2
)
VY I
'l; l
‘}i) VXY
-
) VY
YAA

Ay e 5 e

W\Y)|M}L}Jrﬁw2¢ju.wﬁul)md—\‘a)w }.(.w;

JJ\J.:L“.M:' ulﬁl}wﬁl,f meleLG)U@\ Lf"uSJT e}_)f C,.“Jlx.é
sl a.LijJ\)f

P<:/:0 gylspme Cl"‘" PHRAE

Foosled V4 oy03 [\YFAF[OLT 5 g0 | pad asbiolags

CRP chle ;5 b gm ol cop o575 s
P=/oxr g e Sk VYAEY s V/fOE/YY)
2l o3 VIWEIFA) pad () okl JSS) (ESY/YAA
JK8) Eve P=oey gl e e S50 VIYEEYFO
Pp o3 VEENE) (sl Cuslie sasls 5 (Y oyled
Vo g3 (ks S2) (EY/VY P=asay /0y
s O3St g1 ipl e Do Ad Clad Gl ey atia
2SS 2 A YVASEVNY Lln 55 YV/YOEV/AY)
b gsgesl Ok oz dwous 5 (=-X/YY P=v/oe¥ s
P=2/0¥ woys VUAVEGVY Ll s Y YOE/VAA)
Ok O3 bl LCdl sae wka NY I e (tSY/FP
P=0AY e SAS VEIR\RON pln s VE/TYEO/YA)
Ap o3 YESPEUAY)  Ga eag asls 5 (t=r/YYY
- 25051 UEVPY P=0NY (g n e o p S kS YF/YAE /50
G DI s e SIS el db s
lasS o s 5 e 1 e RS o5 0 S
— Oy 8 gadS Oge3l 3 sl b By, opl o3 ad eslizul
S55an (P>1/20) A o313 LI Wesls 835 (amb i o]
A 03l O g Oga3l b 5l Gasesl slaes B bl
Fooliie 0358 losns 4 a5 b O B, cd 555ea
e U F luie ol woam g b ot cule, (P>4/00)
3508 0,31 0I5 o 358 I3 frn 5 5,50 gla, 5S6 p Jiies
RERTSIRS > CIE P N ISy e
Ay G55 L gSE o e s ey S Ol i Kl

(P>1/40) S sdalin

Yav


http://feyz.kaums.ac.ir/article-1-2776-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-06-11 ]

g1 gt b Olidod b Godow ol i [F0] i S
e Pt 5o 1) W b sl B s sl Jes o 0 ST
B gl S glin 53 5 gy 4 S iy 5900 BMI 5 055
Ok oz 008 53 Jals bl BMI 5 055 ol jois 51 Jowe
53 (Waist to Hip: W/H) K as oS bases o
U 1) ool 4 conglio 2alS Jlom| andlas opl gla g3 g5
3ol 53 b 45 3503 5 gms 3 cal KS o A g350>
53 el sdalie falS (gl sle iy (glap S sad S5
Cnglin 55y 45 355 o0 5 gud ol by AL o gl Conglin
e RS B sdes [ sba ol (Sen 1 o5 dlalgay (g
238 il C = F 281y onigp 5 ot dloz 51 (5503 o
sty ) o C = S 2815 (8 0 Chle falS addlls oyl
Ol 059 LI lyls 521 53 ((fegliom (551 58) (oS 5 (2 05
JWb b 554051 POY (g5, p 01,\Ken 5 Lakka ganlllas .5l
i3 00 ¥ Jold o laia Yot el sl S cou
~ RS 5isp s A ia 55 LY (5ol 43 o
SIPY] s 0L e F1 5 1, (g 51 22 W p e ©
N C-F sty g o SalS OLen 5 ik b
el 48 VY 3 s vovEve mel ! 4 v /pokep me I
ol e €= S RSty sy el b 3130 55 (e glie
S g Kl el il s YY) L S alie
el Ll s gy V/FOE/YY Mgl 4l S 55 C - S sl
mg.I" i1, prmes C = 8 Sy i g Olime (s=a 103
Slda plply ool L2alS V/¥aks ¥ mgl! o V/¥OE /Yy
S g S gl C =8 1Sy iy i (3 505
G ml e g B S e sl it Sl
og s ol 5o (g O 5 Klein aslas 55 dia
L] sdalte Sl ged Joo 5 ey e C = S 2815
05 6o s o el b alde 5 ol £ O Kea You
31y Gols e LS 5 aisls Gl 5 pw) 5,0 ansh Ol
DT Dyt [10] 4a S sdalie e € = 52815 ey 5
s lyls 3131 g5, 15 saslie Sy a3 1 OF,Kea s White
GSsm 3 Gl Al 5 LS s 5595 Sobe
ol 3 B s [YF] A e sdalita o C - S S,
g 055 pRalS ailp cn ed (b el (Sen e
OLSan 5 Kopp acadllae )3 aily plds o3, 5 S350
Sy ol 5 s el e Foml 55 QA b 05y el
s Anderson adlas 3 J¥V] cils als e C -85Sy
¥ s e pelii] Sl w4 b O Ses

YaA

skl ol

P=e /vy .;A.JL-_A;\J?
[ <o 51 e

HOMAIR i st ot
|

s G S el ey

jJA}(HOMA-IR) U,:S}Mu‘ C,\.d)u.d u,a;-L:: -y ULQ..';JK.:
5 oSl bl Sledbl L S ey 8 cllad i VY 5l
el o 2158 5kl G sl

P<t /00 gyls gne c]a.« wlis =

azaa VY Gl 1) gl sl Cwglis ShalS asdlas oyl

23 35 oS Slllas (F 5 b s opl ols DL (oS 5 o a3
Sl g (Il a3l s (alial cp jod 51 1) o gl 4 o plis
0L 3ok nl 51 (36 s [YFAN] ol g sl OLS
oS O BMI 5 035 55 i 09 o gl & S gl o5 5ls
2l g s [YFYO] (5 Sllas b s ol 5 2t
Sl O S 5 Sk ) 6 K8 p e & 03 5 o slgiiy
A At b gim AL S g o gl 4 Caglie falS
1) o il Conglan (oo GY gb 5 3l>) coliul oy 03 4 ol
s 029 5 S I8l Il g s e GSLEN J
S S o slgty Sl (S [YV] M g (AS
35ty At e Nl eliiel s b alde (Reslas o el
S 48 el el Bl i er 358 8 gl a4 e gl
ool Slil 6l e Sl lle ol e 0 slis
o aglin ghils il 5 (a3l 31 55 eites ) gbay (ol
53 wesls (o [YAYPTASL (0 Doy 3L 035 )3 0 gl
gl o e S dias e 0L [#4] oLt 5 [Y4] Sl
ot aseta |l XS e syl Sl diae s S S i
L ool aslin Jsn ssbay feslin o pod 4ia VY &S
2 gl g 0dd S o SIS o 15 el s
Pl Ly S 5 e e )3 5 5y iy n 2 50 O g
-2 5 dghe gl 52 (GLUT-4) 8408 goins JUSl ey
ot [NV ] ol o oo Jsbo 8550 Res slaisis g o
azia £ 31 4 O, lea 5 Holden bw g oLl s b

WSS e Y g Sl L OYLS 5 s eslie e

Foosled [14 0y95 [VFAF|OLT 5 e | o2 asbiola o


http://feyz.kaums.ac.ir/article-1-2776-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-06-11 ]

;CRP}&:.Z;)J.:@,J}‘

] s pd cbale pals js iy Sel 555 WOy
Aoy 00) Jaw g (53198 o a5 Ji1 38 0, s Okazaki
23 oed Clale 5 o el aa VY (gl 1, (VO e
S o 8 ams 5 NS hlel Jludle Gl Jb 12 OL;
o2lS a3 5 A BMI o2 005 4 o) <l s
i Yl ) chale 2alS 45 L S slgide Ol .udls
boadaly 53 a5 b mls cplple [FY ] 5s 05 SRS s
S 3 Ol & G354 B OIS 0 1) S Wy o]
slaasalip (05,55 o jo3 9 035 1 o3 (05 030) anlllan 3 40
ol b (o 5 e (oS (p 9) 0 eslial (2 ped

[FF] ols o OB a5 S 2 (55 )

&5 domid

o oS 5 I il 4 5l 0L adlas cpl uls
B oo n el & Caglie clile st SU NS
Ll r oS 5 Dl pad plomil I LAl wdls o ) 5 C-
Guds Jls 4 B @ ey glp el o)
4 C - S uSly 5isg 5 ol df oS b g 02 g his
4 Nl Il Gy g 4 sl 61K By S sk Jlea!
O BLBI lols Dls e )3 ¥ g Zabs 5 (S92 olew
ASb

S0y 9 K
SI31 o8ty tags b 5l ohsu 5l 4B S Al
-CﬁJu aS A&Lw (Y\Y? b‘:jj.; eJlA-i') Mo .L?l} w}\w‘
Jﬂ&ﬂ}ﬁa}\aﬂ}r}budbmwab)'ﬂ%}

"’de“ PIESEY

References:

[1] Despres JP. Abdominal obesity: the most
prevalent cause of the metabolic syndrome and
related cardiometabolic risk. Eur Heart J Suppl
2006; 6: 4-12.

[2] Yudkin SJ, Stehouwer CD, Emeis JJ, Coppack
SW. C-reactive protein in healthy subjects:
associations with obesity, insulin resistance and
endothelial dysfunction: a potential role for
cytokines originating from adipose tissue?
Arterioscler Thromb Vasc Biol 1999; 19(4): 972-8.
[3] Ross R. Atherosclerosis—an inflammatory
disease. N Engl J Med 1999; 340(2): 115-26.

[4] Lemieux I, Pascot A, Prudhomme D, Almeras
N, Bogaty P, Nadeau A, et al. Elevated C-reactive
protein: another component of the atherothrombotic

Foosled V4 oy03 [VYFAF[OLT 5 g0 | pad asbiolags

~ S Sy oS n Ol Gas VF Doty 555 53 (Sl ok
sl Slie 3 Somly eIl 3l dn el il S s pm C
-5l welu YF aaliiin 5l eslizel L) ol andlas 55 [YA] 54
— Sl S 5 e 1 VY 0y08 S (I3 3,
ol oml 5 (B (055 WL g1l (sla S ge3l 5 (e glie
S sl )L el B s S S N
O JP- KW D NS O PP NPT PICS S 3P
Pl s g i er Sla Slllas Ll (g ity Dhas
SSee ilesls BLES 1y b5 Cudlad 5 day OlenST ST oo
A58 = G P 5 slaeS) ST Cales Sl ol
ol 03 3lgii [FA] Aas S2alS 1 Il abas gl S sl
OB a5 3P oS Pl s W pe5 55, 5586 &S
SRS ¢ pnie Sl s il 5 53 S5 C S S,
VY oS sl Ol ol asdllas 4] 558 C = F 2uSly iy s
055 BLBl lyls 3131 53 1) p o 2t o (oS 5 op o3 aia
S el by o et 3 Jab Sldlas as e alS
[NV ] los S &l 1) ol guls pid » e SV b
S caliy win F U Y) 65008 o ped oo VY 5 dmy Bl OG5 s
L oanlis 5o bty pad cble fals (hw e oud b asle
clle gals Of,)Kes 5 Peruse [Vo] ais sdalin J xS oy 8
Vooaia s and ) glazia Yo 650 el 5 a1 opend
A S sdalin (VO gy e ;3 VO G100 ad> 53 423500 &
223 pAE g (0255 GRS L el il J e
Sl 5101, Ken s Thong [FY] s esls Gl ) goas! Cplam
Ol s A3 S 5T pend BB 1, 05y RS 5 B30
et lad e (G 25 (o ot DS b 0dd el
SR 5 @5 A ol )3 i By e 45 L5 S sdalis Ol

profile of abdominal obesity. ? Arterioscler
Thromb Vasc Biol 2001; 21(6): 961-7.

[5] Ruige JB, Dekker JM, Blum WF, Stehouwer
CD, Nijpels G, Mooy J, et al. Leptin and variables
of body adiposity, energy balance, and insulin
resistance in a population-based study. The Hoorn
Study. Diabetes Care 1999; 22(7): 1097-104.

[6] Esposito K, Pontillo A, Di Palo C, Giugliano G,
Masella M, Marfella R, et al. Effect of weight loss
and lifestyle changes on vascular inflammatory
markers in obese women: a randomized trial.
JAMA 2003; 289(14): 1799-804.

[7] Ryan AS, Nicklas BJ. Reductions in plasma
cytokine levels with weight loss improve insulin

vaq


http://feyz.kaums.ac.ir/article-1-2776-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-06-11 ]

sensitivity in overweight and obese postmenopausal
women. Diabetes Care 2004; 27(7): 1699-705.

[8] Eriksson M, Johnson O, Boman K, Hallmans G,
Hellsten G, Nilsson TK, et al. Improved fibrinolytic
activity during exercise may be an effect of the
adipocyte-derived hormones leptin and adiponectin.
Thromb Res 2008; 122(5): 701-8.

[9] Jirimée J, Maéestu J, Jirimde T. Leptin as a
marker of training stress in highly trained male
rowers? Eur J Appl Physiol 2003; 90(5-6): 533-8.
[10] Sari R, Balci MK, Balci N, Karayalcin U.
Acute effect of exercise on plasma leptin level and
insulin resistance in obese women with stable
caloric intake. Endocr Res 2007; 32(1-2): 9-17.

[11] Marsell TJ, Mcauley KA, Traustadottir T,
Reaven PD. Exercise training is not associated with
improved levels of C-reactive protein or
adiponectin. Metabolism 2005; 54(4): 533-41.

[12] Nassis GP, Papantakou K, Skenderi K,
Triandafillopoulou M, Kavouras SA, Yannakoulia
M, et al. Aerobic exercise training improves insulin
sensitivity without changes in body weight, body
fat, adiponectin, and inflammatory markers in
overweight and obese girls. Metabolism 2005;
54(11): 1472-9.

[13] Bell LM, Watts K, Siafarikas A, Thompson A,
Ratnam N, Bulsara M, et al. Exercise Alone
Reduces Insulin Resistance in Obese Children
Independently of Changes in Body Composition. J
Clin Endocrinol Metab 2007; 92(11): 4230-5.

[14] Yassine HN, Marchetti CM, Krishnan RK,
Vrobel TR, Gonzalez F, Kirwan JP. Effects of
exercise and caloric restriction on insulin resistance
and cardiometabolic risk factors in older obese
adults — Arandomized clinical trial. J Gerontol A
Biol Sci Med Sci 2009; 64(1): 90-5.

[15] Chapman J, Garvin AW, Ward A, Cartee GD.
Unaltered insulin sensitivity —after resistance
exercise bout by postmenopausal women. Med Sci
Sports Exerc 2002; 34(6): 936-41.

[16] Fenicchia LM, Kanaley JA, Azevedo JL,
Miller CS, Weinstock RS, Carhart RL, et al.
Influence of resistance exercise training on glucose
control in women with type 2 diabetes. Metabolism
2004; 53(3): 284-9.

[17] Fluckey JD, Hickey MS, Brambrink JK, Hart
KK, Alexander K, Craig BW. Effects of resistance
exercise on glucose tolerance in normal and
glucose-intolerant subjects. J Appl Physiol (1985)
1994; 77(3): 1087-92.

[18] Jackson AS, Pollock MI. Generalized
equations for predicting body density of men. BJ
Nutr 1978; 40(3): 497-504.

[19] Siri WE. Body composition from fluid spaces
and density: analysis of methods. 1961. Nutrition
1993; 9(5): 480-91.

[20] American College of Sports Medicine.
ACSM’s Guidelines for Exercise Testing and
Prescription, 7™ ed. Baltimore, MD: Lippincott
Williams & Wilkins, 2006.

Yoo

skl ol

[21] Ettinger S. Macronutrients: Carbohydrates,
proteins, and lipids. In: Mahan LK, Escott-Stump
S,eds.kruse Food, Nutrition, & Dite Therapy. 11"
ed. Philadelphia, Pa: Saunders; 2004:37-74.

[22] Harris J, Benedict FA. Biometric study of basal
metabolism in man. Washengton, DC: carnegic
institution; Publication NO; 1919. P. 279.

[23] Matthews DR, Hosker JP, Rudenski AS,
Naylor BA, Treacher DF, Turner RC. Homeostasis
model assessment: insulin resistance and beta-cell
function from fasting plasma glucose and insulin
concentrations in man. Diabetologia 1985; 28(7):
412-19.

[24] Kriketos AD, Gan SK, Poynten AM, Furler
SM. Chisholm DJ. CampbellL V. Exercise
increases adiponectin levels and insulin sensitivity
in humans. Diabetes Care 2004; 27(2): 629-30.

[25] Duncan GE, Perri MG, Theriaque DW, Hutson
AD, Eckel RH, Stacpool PW. Exercise training,
without weight loss, increases insulin sensitivity and
postheparin plasma lipase activity in previously
sedentary adults. Diabetes Care 2003; 26(3): 557-62.
[26] Poehlman ET, Dvorak RV, Denio WF, Brochu
M, Ades. PA. Effects of resistance training and
endurance training on insulin sensitivity in non
obese, young women. A controlled randomized
trail. J Clin Endocrinol Metab 2000; 85(7): 2463-8.
[27] Henriksen EJ. Effects of acute exercise and
exercise training on insulin resistance. J Appl
Physiol (1985) 2002; 93(2): 788-96.

[28] Miller JP, Pratley RE, Goldberg AP, Gordon P,
Rubin M, Treuth MS, et al. Strength training
increases insulin action in healthy 50- to 65-yr-old
men. J Appl Physiol (1985) 1994; 77(3): 1122-27.
[29] Knowler WC, Barrett-Connor E, Fowler SE,
Hamman RF, Lachin JM, Walker EA, et al.
Reduction in the incidence of type 2 diabetes with
lifestyle intervention or metformin. N Engl J Med
2002; 346(6): 393-403.

[30] Holten MK, Zacho M, Gaster M, Juel C,
Wojtaszewski JF, Dela F. Strength training
increases insulin-mediated glucose uptake, GLUT4
content, and insulin signaling in skeletal muscle in
patients with type 2 diabetes. Diabetes 2004; 53(2):
294-305.

[31] Krisan AD, Collins DE, Crain AM, Kwong
CC, Singh MK, Bernard JR, et al. Resistance
training enhances components of the insulin
signaling cascade in normal and high-fat-fed rodent
skeletal muscle. J Appl Physiol (1985) 2004; 96(5):
1691-700.

[32] Lakka TA, Lakka HM, Rankinen T, Leon AS,
Rao DC, Skinner JS, et al. Effect of exercise
training on plasma levels of c-reactive protein in
healthy adults: the heritage family study. Eur Heart
J 2005; 26(19): 1939-41.

[33] Haghighi AH, Hamedinia MR, Jamili P. The
effect of resistance training on serum reactive
protein C (CRP) in obese men. J Sabzevar Sch Med
Sci 2006; 13: 4, 204-10. [in Persian]

Foosled [14 0y95 [VFAF|OLT 5 e | o2 asbiola o


http://feyz.kaums.ac.ir/article-1-2776-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-06-11 ]

;CRP}@.(;),:@M}‘

[34] Klein S, Fontana L, Young VL, Coggan AR,
Kilo C, Patterson BW. Absence of an effect of
liposuction on insulin action and risk factors for
coronary heart disease. N Engl J Med 2004;
350(25): 2549-57.

[35] You T, Berman DM, Ryan AS, Nicklas BJ.
Erratum in J. Effects of hypocaloric diet and
exercise training on inflammation and adipocyte
lipolysis in obese postmenopausal women. J Clin
Endocrinol Metab 2004; 89(4): 1739-46.

[36] White LJ, Castellano V, Mccoy SC. Cytokine
responses to resistance training in people with
multiple sclerosis. J Sports Sci 2006; 24: 911-4.
[37] Kopp HP, Kopp CW, Festa A, Krzyzanowska
K, Minar E, Roka R. et al. Impact of weight loss on
inflammatory proteins and their association with the
insulin resistance syndrome in morbidly obese
patients. Arterioscler Thromb Vasc Biol 2003;
23(6): 1042-7.

[38] Andersson J, Jansson JH, Hellsten G, Nilsson
TK, Hallmans G, Bomana K. Effects of heavy
endurance physical exercise on inflammatory
markers in non-athletes. Atherosclerosis 2010;
209(2): 601-5.

[39] Mattusch F, Cufaux B, Heine O, Mertens I,
Rost R. Peduction of the plasma concentration of c-

Foosled V4 oy03 [VYFAF[OLT 5 g0 | pad asbiolags

reactive protein following nine months of
endurance training. Int J Sports Med 2000; 21(1):
21-4.

[40] Church TS, Barlow CE, Earnest CP, Kampert
JB, Priest EL, Blain SN. Associations between
cardiorespiratory fitness and C-reactive protein in
men. Arteriosclerosis Vascular Biol 2002; 22(11):
1869-76.

[41] Okazaki T, Himeno E, Nanri H, Ogata H,
Ikeda M. Effects of mild aerobic exercise and mild
hypocaloric diet on plasma leptin in sedentary
women. Clin Exp Pharmacol Physiol 1999; 26(5-
6): 415-20.

[42] Perusse L, Collier G, Gagnon J, Leon AS, Rao
DC, Skinner JS, et al. Acute and chronic effects of
exercise on leptin levels in humans. J Appl Physiol
(1985) 1997; 83(1): 5-10.

[43] Thong FS, Hudson R, Ross R, Janssen I,
Graham TE. Plasma leptin in moderately obese
men: independent effects of weight loss and aerobic
exercise. Am J Physiol Endocrinol Metab 2000;
279(2): 307-13.

[44] Bouassida A, Chamari K, Zaouali M, Feki Y,
Zbidi A, Tabka Z. Review on leptin and adiponectin
responses and adaptations to acute and chronic
exercise. Br J Sports Med 2010; 44(9): 620-30.


http://feyz.kaums.ac.ir/article-1-2776-en.html
http://www.tcpdf.org

