[ Downloaded from ijem.sbmu.ac.ir on 2026-02-14 |

Ol el gilio 9 32)039,3 308 (galomo
i) Skt (033 = (il Slodd g (S 3y oale oI
(YYAF UT2 520) YIE _YYF rasxio oF (50,lowi paudd 50,90

‘(‘J*‘Ot’gxi" Tk » Solen dly 2l o el ads il L0

35§ Sul> a0 065 2 hs-CRP 5 g &+ o

Taliy ol Ml 530 S b SLd waas 50 < pandy dll m g, S0 atill gl G158

t{oony?

Oloal (Siandy asle slails cubs @lRiEad 3 50 (e suSiia o35 (¥ Olsal Glray gl olSamils (o359 6355152338 0555 ()
Rt PR R RS P ﬁ&l"J o a5 euSanls Ol sal ol ses wagd sl&aals  shese (ouiuuy 65 (541K LES
e-mail: f.abolfathi69@gmail.com

oS

JA‘).‘ JAKL&JJJ QL{'JQSASC;—J‘ ol ool QLES cdﬂ‘b@)uﬂjuw‘wwkw)‘ubjbuﬁ

S3lon ol el i Sl 50 )y e by Sl s W gl el 4 sl 25 o e
il o3 la iy g sl se A el g5 6 Caubs 4 Yaw 0L ;3 hs-CRP 4 s Foos p O::ﬁﬁaicjkﬂé‘”ﬂ
dals 5 Glaas=) ) astlie 0 8 9o 4y dolad b 4 jlsal g3 55 5o & Cabs 4 Mo O3 A (2 dey aalllas
S0 033 SIS, (silen Jlymal fpjed 4 atda 53 aude 4w wiin Cla Sde 4 adbstle oy S .434.2(..:..23(;\4;&:/\)
e Tk GSelbl g D5 Gladigel dastlayy by Ol Sl doys A B PO Sl L TS
A 4 O3l gy 5 Ogn3 G Al e 53 55 asdam Aoy 4 Shed Foes 5 Y Bs) 4 hS-CRP 5 (oG po
hs- 5 s ¢ pass (Sl oo o (53158 Il 2l o o3 a3ia St 3l g 513 OLES (bl sla Juboud laasily
Sl ol 3 S s 1SS 4D (P00 ) 5,55 Iy (yla e s Aald 05,8 b auglie 53 dlstlde 05,5 ;5 CRP
5o 3l B O o L Ol ST Aoy A B 50 lefjm):uq-ud)'\ﬁdbﬂlaﬁmwrlqu'\AS

51 53 g5 el 4 e 0U3 53 hS-CRP 5 gbed & o p s 53] gl 631 (el 44 onslie

hs-CRP 44 g5 ol (sl e Jlg il oy e OS5 sl 1gualS 830,
APV sellie (il - AF/F/Y0 i doal il o AF/F/YF rellie =l 5o

<

s o mis 5 B35 Ol € ol (olagS slu saal
ol psa ladil Tusdie alad) ooy @il b
4 clen G3 saS5s oS ol S was e
bl sl olall ws s Saseslml ol s
3 Olsedl & coglie (GBla b GusSae L) S 0]
OESsnal mly e w5 oasls g g b
el S s8] 33505 Mol cobs Gisief saaaaglas
09 pa Gelgeal ma S Sosad e 1 SEK e
taas e Gl (o slagise 5o a s allu slagis—e
S b 0iSmal S el T O (Sla sl slaghass
99 g5 b sha swias ral Glsie o algllas Ul
VS e Jee (Baoe - 8 a1l
oA b Qlel 5o psh cubs pesed 4 sl
oo pob QulHl g sl sliea il sl b

-

dodlo

rmld Ol (S e wolan e el

ol ol a5 tenl o009 sat slagslas
s oaalS 3 o SR e plas GRal38) (s olan
4 SR JE) il 5o ol ceplie sbudl gl g
Ol Ol 59 ol Jole 59 o) 3 (S5 L Jsles JAls
55 el al el 4 el s a8 cubio b 59 g 58 anbs
sl ohlas amss 4 TusB oS 5ok 4wl culs
€ ool sl paddie aled 4o g cuba 4 e
el 5505880 o oLl Gy lagS sl sl
LaoS siluspal ol ooage O (S Taisls i
G ooglie bl i Ho ol e clile Sl S gl

3 S oS ol Pl e GBAIS u g5 cabis 5 Gl s

v

TNES?


http://ijem.sbmu.ac.ir/article-1-1967-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-02-14 |

Y\V EL) Cy L;“"lf.’ ULJhS-CRP}st CN i O::g:‘,::)“-c)]du):‘;)bh d‘)J‘.&il @J.:mc,..nx:l:

ISan 5 il o] 415

W K @ i ulagl Hlan 5 Jb ol o ced
oS S stine) 5o (BEaT 8B wny ool b sl
ST IR I PR VL PRV (FRCRT P PP
59 g anbo 4 e (L) daela 5o hs-CRP 5 (gasl
oo b 5o solsa Jlsoiul (el G cudia 586
by € MWie 3B Lo hs-CRP 5 sl £ e (5SS g

Lagtg, 9 ol se

la a el

£ ) poattad Sose & pala 3d8aS (B,

Gols L) 50 g9 cubs 0 Maae GB35 51 8 WA La s 908
2 pSHLSYO-Y L Sy ssu 8 sl 5 Jla YY-OY A
L Olsal et QL b lay cobis 5S5e 5o (sesie
55,5 5o Jl FVADLE/OY (e Siloaihk) i oSiles
65 5Sle 5 (b 55,8 5o Sl 5 FO/YOLH/AS alalae
\OVED/YA lilis 558 Lo LieBle VOF/AYEA/YO)
Wk S VYAY Gl Lo (aald sy S Lo sie gl
b gl JolS Hob 4 lag T (slos Gha g3y Jalse 5 Blaal
Jolid (Ml 5wt @il o GLKT gwbosls, |
eSS oLl 6l (B8 5 (Sl Bl s 5908 el
S 5l Galad 5o bl gls Jal e Cpl Jlis 5 Oless o
o (Slas=V ) dalas 85 S g0 o Eulad Hsb 4 5 wu S
a8 bl gl 51 la Su ge)] .aiis K 18 (slaai=A) wals
oo A8A Ly SE5 5 cullad @ AYAY slusa Ll gl B
L obess aas (hhlay el oS oy plas (Sady 3l g
s reosiie pli sA 48 e aK lagols
VY0 glisl wE Jold allas 4 sy slasliae
G203 pue O Lisms ane Gl e ws o 8 Sl
Golid iy ((Jooe ol slagslay ML) ase (Gl s
Wl pac 5 AR = SHlae o ol glagslan (Soa
9 ios cullad alia cacnsua b Ko el suia
ws etdss phie calei G La GRS uigps
5 O olada o cuae Jold (a5 5l gooa slaslie
plasl geops b Lo Sahy e cule, aue

93 OBA 95

Ol el 4 oo slie G389 pesle) (B Coa slaai]
bl b obls,) Lo aliie sbdbe VK oo )
Vo sad pladl (slaanal oy a5 p e IS 500
LDL e eusSae b)) oud alad) olallhs 5k
ghw s HDL gl cuiie LS, 5 JosialS cusnl(s 53
silea S sualiie (iS5 50T O ge 88 o e

Yo owlia b C S Sl i g5 G—tinps
oS o Sty 5 b)) peal Gy gebua (hs-CRP)
sads Byae JSose - ol glagslan b (o8 saiS
wlg ClEll 5 cosie 4 puly e padld ol Mo
Osa lad Galsl Lol sl sk 4 sl e
BLES 59 Lasd (oo o @linds 5 cubs 5 (Sls
i b hs-CRP oje pdac ialy3l el
Booe olan 5 o dan (Foe - B slaglas
TCRP lawadly (o s coninad ol 81508 Sl
Tl cate LS, Sdplie pssuie 5 cubs (e b
hs-CRP &l o & witilisu (Yo ¥) pishian 5" ool
Vool ssas ol sae e LSl oy a3 sual

»y buwsie cad U g slacullad oladlas [
S e o Valials S86 0 ey sl ble
oo Shle lhnad ek (pi5 ol cule 556
el said suls Hlas Mlagige 5 ol Hu 0SS gaal

L o8 oy olusa 4 hs-CRP muly € win 5a
5ol Ol S0hasS ) (A s S pedidie (Jess
2005 2o 3 o 1 (lell dale ol T paiS s (A
Olsie 4 hs-CRP ol adiio «S 45T Lol ilan S ael
OS] o g gssasialS Jelse 3 (S
Sla gl oulad ool s Viosde elubus
OS5 g0l (o ses psbas S o s, ARSI 5 S sl
Oleus s e 55l S cal (Sae aas (RIS
008 Slusa adl Gl sl 4 coglie 5 g0 g5 b
€ clacan ol anddplie 5o s Sloos Gl
il a3 %o g g ol gl & conlin (381 2y
6lsd Lol Sse iSla lsie 4 Bl e Fb cas b
S glaels Hu eoidns da b wlde ol,uis S S
© by slaSolas 5 o Slee (3slpiad ol il

i- High Sensitivity c-reactive Protein
ii-C-reactive protein
iii- Ouchi


http://ijem.sbmu.ac.ir/article-1-1967-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-02-14 |

IFSF OUT— go oF (soslad padin (co)55 gl pungleptin 9 juyi19)s 32¢ snlzn YA

lay Gluld) aldia (saida Ho 4l #e 4 ol (s4Gha Ho 4l
0 sgun o ecullad wda 5o GLL Ho Sasedl 58 S
aladlosa ol SShaa wm o V=¥ L1, Ga S 3w 43430
oLl L9 LB usse wad 5o LIS L Jlael Hskie 4l
G b ol sl bigasesl 3 sslss asley saia
oubial 53 5w (oS5l G o siel (o 3e5T sl
sia 5o callad gddase Lo LS cud Gl ) @
ool sl JSS 95 ) Joda 5o ok waldl aliia B andy
ol snd sl ) (65 98

o o0 Bab alla Lo lasuge)] ol Jsa slads sa
L Gur 5 Dol 4 50l Gur s Osedl Glay da e
WAk 5eab 5l 4d8s 50 90 YA- B YO ce
S Bl a0 -V sles 5o e dalad (Lo B lad g
b oS gl o yus pobas (oBASSs (pl o S L18
=ale Mediagnost) cuw s8bas (slad S 51 suldil
aib gige oS 5 soliind U hs-CRP ,salis 5 (oLl
olyaad cus L3 (Monobind,Inc.lake, CA.USA)
VIN 5 PIV bl 5 aos8 A 5 VYO (i ,0
toass slagaala wud o5Kelul 1Y) (g 4w
(VLDL 5 HDL LDL s (s 5 a5 3 ) (st
a8l 5 se)T Gusl o d oS sulined b

$as299) 6ol Jlasii) sl JSSep -V Jees

(S5bso iau,lS
Rpm llad mad SlS eal il ouls <Gia
(0855 squn wm ) (wt)
(ol
¥0 -00 #0 Y/\A 5 Jo!
Y0 -00 V- Y/\A- % ase
Y0 -00 V- ¥e/\A A s
¥0 -00 Vo ¥e/\A 4 ol
Yo -00 Vo 8+/VA- \ ‘»;;.\.3
Yo-00 A~ O+/\A- A ,;...:u.:.
Yo-00 A- IIAYS \Y ,L‘..u
Yo-00 A- IIAYS \Y M

bl Jula3 by,
28 slre el 5 (Slke Gaaas sl Ara s Lol )
b )55 Cand sl =L —sombld G ge)T 3 5 it
) AS s Slomads pss gl soldiul Lasaly

S A0S Om olowdd wwlie gl s Ganly tgse)]

35031 sloal Jalse

6l shal Osedl pord 3 Ghay ks S o Soge)]
o9 iy s s Osedl aladl eas b bl
59 4 Lo gl preed3 ) Gy B0l suals NI IRY]
5 05 by dase su e sl ddlse sy S
(5015 qaenad 51 ooliiead b 0S5 ) 00 o8 <OsedTom
osdae 5 2 SIS 5 G55 e L) G g0 sula
9 () 5 5aS hasme driulane L) (ST 5aS 50 a8
Jao Sas S5 sy 5l soliinl L) Hu poa s o
5 saliied b) e sldd (osim o8 dlu X7 Ll
o Sad g5Sell (!5 cala gls g mies HLas olKs
695 iom s sl e ) suliiad L VO2peak e
(Bow il AYA E Jus) SHbse mraslS s4a 3 90
omns sl pmas sosiel Geedl 3 Oxiaas wd alasl
Osedl ool oo ad soliiul o dugel] gl iSlaa
Yoou oly 00 b guS af dase S 3y Sosedl
S ans 5 aie SIS, (1pm) ¥O-00 cie yuw b o) s4ii3s
o Sably 5 (S gle) B oly 10 s S sa Gl
irme o3l o) Tk WLl (i35 b ol
(V] Jsesd (Beb asiicns 5ué b 45 Lo SoseT (Vo2peak)
Vo2peak (ml.kg.min-1) =9.39 (W) +7.7 (kg) -5.88

(yr) +136.7 (ml.min-1) / weight(kg) [\]

olS, Gaa e Jold (glsa Jlssiul Gasad 4l
Cuda 4w (ghada (SHU go min)lS (648 52 50 (550 2 09O
el as Olas 5o 595 K oo 4 (s VY S )
sy g leal da s (S a8 Jold (a3 8 S el
095 DI85 (oS a8 dase 5o L Suged] adie Gu S
SSlaa wm e Ve-Fs sud Ly SHbse 4aa 50 sy
sheal da s Ho S L wuls aladl B 0 ue L by ol S
© ol su g8l alda Byl gdia 51 85 ol olals
©4Gaa 5o 8,50 VY B Ul i ju s 90 # 5 Sgusb
2o Q) cullad Ho LS sud S lay Gl aldia
NIRTER Rt P S ISE IRt IV P+ I« SREN R VSR RUIVEN
59 asedl sl s 3 Jy) e s S o
dase 5o 5 asd Ol SShaa s 0 PO L cullad (gdla e
Ol s W oS, Ol Slaa wsHu Y=Y Lo caad yil
da s 5o Ol SiSla wiasu A @ Al (g4GRa 5o (lhae
Vool cullad gddase Gle) ae o dle G a; callas


http://ijem.sbmu.ac.ir/article-1-1967-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-02-14 |

Laqzsly ©ooBassy Gl Lo b saliiu) Gul,lssS JalaS G se)]

Siewsan Gaa5T ) lapiie Gu LU s ookie

(Saste sy 50T slagadla Hlas Gl 5 Sl S sl b clilae ol s soliiud (ses
S50 slasaitie (gHlabne rolaw (haas 5 (S LSS g sed] oline o 5 o aladl SPSS/17 l3dla s
toad (oliand gn claddie (uinaa 5 ¥ Jgaa o aallls b Ga,S L o +/40 3 i

R P ‘%‘J‘Y JJ.A.A BL) L;A-\-\-\-‘

S S5 5 S e g 5B (slagadlt (85 S G002 G Sl slawlia Y Jyaa

298 o P 298 soos P G901 oy Oe3T Uty Lasy S La zile
(05237 o)
.Jay Yy FE/AYLE/YA #O/Y0L0/PV FIECT (pS5LS) 005
<IAY VAAF£Y/A0 YA/ YEY/A0 aals
IV IYY Y#[0-£Y/0¥ YFIV-£Y/\V alalas 2 pSulS) s s pedls
(e ste
N YAIAYEV/YS YAAY£A VY aals
NAR <NY A/ 0¥ <[aYz- /- V¥ PIEYRYS
-I¥Y NINRYR 72 SANE-[ Y aals WHR
<Iv¥ -/aY TY/A - £0/A- YY) FLE/VO Al O o ey
-IYY TE/FYEY/VY YO/YYY/¥ - aals
e YERY VPRV /T AY/ADEN/YE il st 053l
- IV \Y/EFEYIV AY/YYE-fOV aals (s.53n sio o)
- /00 NAYN V/EFE- [V AIYY- [0V aalas lsiabs i las
NE A¥Y- AV AEN/ND aals (55 sio slae)
ey RN Y/FO£V/AA WV/ETE/YY Al Sl o) b yeme 5aeS) ¢l
AR VALV JAV VWIVEEN/AY aals (880 5 p SIS s

ol,lasS Jalas 05T 51 (A58 G Slowas cnlie sl 5 Gy t O adT 1 (A5 S0008 Smis (s 1 5 9 P00 (ol gine o ¥
A suldinl

sl F s (biasd gas slagaald 289 S (90 5 sB9S O OlsaS dewlio Y Joua

B9 S onP 298 Gaos P G901 oy Se3l oty Lasy S La yi3.
(=3 o)
- J¥F -IA- Y-8\ PY0/0F Y #\FEAN/YO ilse Uil
-J¥A VPALFF-0 \FaYa/TY aals (Db wam 53 0 S le)
-Ja¥ <IAA AYY/A-£E5/V - \YALE - /AA alalis TG
<IN AYAETA/AA \YASOV /Y aals (Rlsbe o s pSke)
/¥ NI OY/0-+\Y/PY OF/\FEY/YA alalas HDL
<JAY FoEAYY FVEYYIVO aals (Rlsbe o s pSke)
o5 N 0F/0- £\ V/AY AY/AFEYY/A0 it LDL
vy FOITEVA/FO FYITYEVN/F4 s (Salsln sum 50 0 S slae)
-/a¥ <JAA Y#0F+A/YF YV/F VY)Y PIEW VLDL
“IAY YO/FFLV/A YO/F £\ - IYA asls (e wo 2 2 Sise)

it ealienl (uil, NS JalaS o 5a3T 5 (A58 e Sl dwlia sl 5 Bals t 59057 51 (A H09 Slowis (s 1o 5 95 (P<H/+0) soliine o *

S50 Oblas (P=2/AY) o 055 5 (P=2/VF) 0 (osa ol G ped oS ols OLas (ha 5y 0ol 5l Jeals B
A saaliie Lé\).&.ﬁ.ﬁ u:}e.‘.us‘ C~9| )fdl:a.a BE) GJLS&_\:.Q KPP ‘( =~/Y‘\) ui.‘ o ‘).as BXE) C.\.u.u.\ (( =~/V) u_m.; aJ&S


http://ijem.sbmu.ac.ir/article-1-1967-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-02-14 |

IFSF OUT— go oF (soslad padin (co)55 gl pungleptin 9 juyi19)s 32¢ snlzn YyY-

53 hs-CRP ulie 5 o (a3 gpol wlile o sdle o

(PZ/40) asSS lay omdS wwad el Sy obL

D-_'J.’V-;‘l T

N - -7
._a.’“‘u" =]

.(YJ\_}‘JJ—A:!)
Y. -
3
\i)" Yo o
/'\i Y.
D vy -
Ny
R ‘]. -
ESEE
dilas

aals

Ailas g aald sy S g o (S sl saolie Hlias il ik iSilie dawlio =) Ll el

L

NES L

x
g A
R
A |
S

j Y/0 4
¥ Yo
% \V/O 4
"‘441 \
;]“ s
4

3

dilas

aals

d.—’;l..u\,.uL..'z,a\,ﬁ\,.:‘,.\cJSQZSSIJQ#J#J&JLLJ@JIJAJ&@QAM.&»—Y‘,IA‘,A

hs-CRP  sasd ¢ 5a8 (s (aog o0

pom 535 gl L 330
() Sharat e (P) 5 hoine o

-I¥¥ fo- 559
—/eY </3¥ (BMD) (s 50055 salad
Iy -Iv4 O (203 By
— Y SV hs- CRP
XY ¥ HDL
—\F RY LDL
- /Y¥ /¥ TC
—./04 NIYY TG

o R ERIKIEC PRI BYVEL I S PREZE S Y

o3 S5 loal 3 o (TC' 5 TG HDL VLDL)
CJL.HA\AQLL;@JﬂQJJJJ&iSLgﬁJ.ma@LiM
Ol 4 S Gsed) Guy alaye 5o 53 85 50 LDL
s b onges (P=/0 1) @il ol (S 5e3]
oo SBIE Snas G sy (Sesed o5e)] @l
dasly o e slapitie 3 Spa b O gyal

'(\, JJ..\A) ads saalie 6J|JL§A3A

i -Total Cholesterol
ii -Triglycerid


http://ijem.sbmu.ac.ir/article-1-1967-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-02-14 |

YYY 9355 2> 065 hS-CRP 5 qucd 00 0w 55555057 sl 2 (6315 Iyl 2 e wtih Sn 36

ISan 5 il o] 415

S smal ooy e B ol o5 O )y ol
23 035 GRalS Sluie YLl ol Tl (2l 6 s
09 (somdl Wl Sl su g (gledlul 4 yala e g3
S la) 35 pul cilale

hde (5008 5 pas o8 Salias (pfiae (A
Jlaal wed a8 S K @ aayos culld Hu gid
&‘fd&‘ﬁ‘&s&u‘)ﬁ%@%d]@ﬂ&‘ﬁfﬁ
@or b o IS S Glgie 4 p e 0SS gl ol
ol S elad s ieps WS oo dae
Loarsl & sradannS) 5 susad Jlas |, AMPK 0,8 sao]
callad ok ) aas e SRl dhae o 1y W] osa
Gl el duwly L850 Slae s34 AMPK
GBS G0 » »ala (Bagdy Lo sad 4lp) Ju e
cullad p95 ol Sl a4 5 @8 S alad) SHlse i, S
Ylaial caas o L3 Gu a1y i3 alul e)lae LS
o callas cpl Ho sad A8 S K 4 Suae gou s ana
oiSipmal Gble g, Wleh S ol sugs (gla)lul
il IS

cble s e ouil ase Jlaial B¥s 51 Koo (S
Sa oS paa Sl e pala GBASS 59 RIS gwsl (oo
Gia VY wuls glas TomhiKes 5SS sl e
Yo oud s (VO2 peak 50%) bassio oad b oy
oudl e g S (548 s 99 s 9, 2 (VO2 peak 75%)
S 0d Sud g3 48 O:t:&:l\’#d“‘ oo s Dy e
GOS0 paa i Sa S L osd s Y0 O S
S8 58 5l Gl alals as sa S SO dalllas )4
paa bl 383 S ol gose oSl
DS o) YU (g4 s

Wire ol 3l Lo hs-CRP phass 4 wilssls ol olalllas
oo sy (Aol (Bls sk o3l 51 S0 el
355 el alail 51 Gus 1, hs-CRP s (aalS
sudd 50 S Ao Sl o Tileals plas g)0sa
sala nagy sladil MoasS GBI 1 ol
Jooinl Cpyed Gaa cuiia ) oy hS-CRP mhacs uly L
L € oS ay solaine (2alS o5a3 855 5 s)lse
Mol 5 WS s P onKes 5L ol

el Gl sAan

iv - Coker
v - Lee

S sl cbale 5 SIS 536 Jalse 51 cubis solan

able cubs  Wie Hhlas oo Seosb 4 wdlbiee o
o asls L8 ESoml pobes L o OESS g
JAS sags 58 cslio gusaal, Olsie 4 WilgS o o500
4 M Glslass 5o cubs 51 (Al ool se (Al 5 e
o @l TS LI da s asee sslsen su g cub
058 hs-CRP ca oSS spal ol als LEs Gha g5
dosa S 5 50l (B geu s sl (K
Llat 51 g5lsa Jlootul (e Gla a5l Guy G (202
L otass— ool sladtilb 0, oldne suis oLl
VoK slen oK LKy sl o
o Lols ol gepals ™ Y dalllas Lo geas
Gin O pm 1y aoe iSisal cble 7l Kea
9oL &) ssoesly v EeolS a8 oo 08 IS
8 el goSeslal ga ps (b llas Ho («ida
0T 8IS 5 0N Gos o8 s BB suds aae £
oo € asle allas @ZS;\,.’\:\JT omdS ade 3 Lau_’m}aﬂ
BB 86 G5 S o)yl Gdas mln b,
DI o oS susal GBu S Lo b il s gledbadle
che ORlN 4 Lo a5 GRS Gia Ga GBOLs
(\W4e) cublKen 5 uipd Mo 3ol (o
S Blate o g Gba Glse (S smal o o
Yoooad b glasS Ll s or Ga99) $5lsd el 850
el B pwn (B GLys SSha wsyu VO B
criid 31 Guy dalas 558 o e Q:&S;Jgﬂc_ln.‘.u;\; ol
A8 el 5 il Gyl @ Olsa (slesge (el 4da

sas e 5 (ol Sde 5 Sad (5 GRS 5 esdle
Y.
|

JE
S smal oy lale 4S 5500 ssa g (soal s 4n S

O 058 8 wor sLdsle el b e dlaly
Al a1y aanl ool olallas 3 A Ll Tl
cubis 4 Mias Glase (oS oo GRS ol sad (3,108
ol olhuds ase b padss culad B oo o g5

ons Ve aS S Pl s ol sen o O s

i- Yokoyama
ii - Praet
iii -Aly


http://ijem.sbmu.ac.ir/article-1-1967-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-02-14 |

IFSF OUT— go oF (soslad padin (co)55 gl pungleptin 9 juyi19)s 32¢ snlzn YYYy

GoloA sl Gia Hlga dalllhe K o win oo ailea S
HDL (33l 5 LDL 5 TC als Jy il (2alS ciels
G geadie & ol sad sl Glase 5 b L
JooilS psla 5 oou 4 (o, ol el S0k 5,
w3, ohalS b ol Ko wipli€ e 31 LDL 5 TC 4G
5 6olea Sluss -Y sl shyes ooy pualS L i
gl € g0l8) 5o HDL o535 @ gand g5a8 5 (558
Tl aalas gul)y L8 WLl TG w5 5 panbs
@3 (OB)) 15 69108) (sl F s i Lo (Sobe
5 (TG) wirais 53 sl oo 5) oS was oo L3 536
oo sl Llssds ssomt HDL L 5L LDL
5 Y6 B b SugedT syl HDL glise ybla 3:8a3
o wld wg b o 5o LT TC 5 TG LDL ()3
A (gl Sre @ 5uad (saand slagaald il (iaa

oo gl s pae ol (e S 5 S ale
el O 055 o9 oS pac il a5 1 LGS 5 5 el
slagiags 3 sael cuws o oledbl glus 5 «S Iyn
3 e Lo s e sudd oS il sad ekl Sl
S pue sipge DS @ Galnls Vil 05y hals
Yo 3 (S pala Gaagss Lo L Ssge)] Gos sl
2l ganl £ yan Ll giae sads ase il

(CVD) (e - o slacsslans 4 Ml Shd Giolodl
a5 el LS, o HDL 5ol eble U
bl e 5wl OB 5o Oy el @i slasll L
pag e oo Ll 4 Ml sad G31E T lacle 31 S
OB 553 59 L s ga T J g iuslS o s o lo Sae i
Sl e 0 Gl S S sl Jids ol 4 ssls
oo ghw 3 @YL oSle Gl 5 wlsasw
as e olas 1y gass BB oluss 5 wiwaHDL
OEalS w5 33 oy ehais yudla (BAs3s 5o rines
Oos i 4 sl (Shy ol Sy ol
NEETER PR N KR PR SRRV NV R PRt e gy
Leawsual e sdad 5 ol Jal al @lsiss

4
el bogsye

LU Ghasly o sl gulal
gt lagadls b a s (S gl sbs Gn s5loSae
O Lladae Jo¥u o) (S wla s saaline gl

s e dalllas Cpl (slads gad oS ulaad @ Gl |, LS )

iv- Cardiovascular

Shes g0 4 Ll paa s Gl o (HAS L LLS I o
S ol @Sl ol oS eslal Glsee saae LIS
Js @ o Gos oS wles S sl Lagha o5,
© il oo hs-CRP (alS Lol Jole o555 slagn s
slagl G500 Jlis 4l (Sae S (S5505008 o))
09 s deling oly las sl € bl T
Fee Od (eoa maud g 0O daa Bl iS5 a g
23S ol OIS a5 O ol Sipl s ol sus
OL 5895 (2oa il 5 JEiuie hs-CRP haws ualS S
3 Al S5l S5 (Salel QRN L LS 5 ol
S N p355 0 ol ws casla 5 cullas
3058 oualS Gm Sl LIS 5 Sl Hudla BaaS 50 a oo
a5l hs-CRP (500 &l 5ua3 b (goidos LS| o5 wus 5
Shasine Ghal3l piole €y (K35l (Soblel B
eb sala 38a3 Lo lagagedl @lsr 5 S (Sl
i sualiae hs-CRP e 5o caddie JBT 4 K

L els 53 (o e Gl Wile (und SYHEL
L olyan ol =¥NERN o Sl 5IHDL olyee (ualS
oS53 ot Oll38) el &€ wiius o g5 Sl g5l
2l TS Ohlan onl o8 Base - B slagslas
Gl goan 5o ol Are Huds sl (a5 sladsl
i cuta glyal 3 e (TG 5 TC HDL LDL) ;i
Slallas mln b < ads saalin g)lsa Jlysiul s
ol 5 olsaan Y omallKan 5 oy Tt 5 ol
NE I PEURY AN S N C OV

s e foad s olallee A S
goane 53 wilosls oLas Tl ol Slagiae il pac Koo
oo 556 @3 i 4 LDL 5 HDL wufins opdiae
ool wad 5 Se HDL o3y 4 5 S0 13
Jsaa ale | aluyel ooe 5 ool Glst wla Pasl .
80 e 5o WS o) e oldlas cudls @l o
e G5 i gl foad 5 (SOS8 5 Ol (oS
S it i ol SEY sk Sue -\ ke b
€ PlESS i ) adl S5 Sl e Gia cula
L s sladeliys 51 wilen sad (2151, cprad (5,185

soldiyl (43da VP 5 Y-.¥F) i cuda 5 i ose

i - Byrkjeland
ii - Terada
iii - Slentz


http://ijem.sbmu.ac.ir/article-1-1967-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-02-14 |

ARAS

9355 2> 065 hS-CRP 5 qucd 00 0w 55555057 sl 2 (6315 Iyl 2 e wtih Sn 36

ISan 5 il o] 415

cobe 5 i S Ylaal Galsedl @ cglie s
39 g ewba @ Mae oL hs-CRP 5 oy (35 ol
I8 wsane SleMb) 5 Ladisl Juls o (ol wga s Lol
gobe 5 el delse gus o pliie pBH5s (oS
B 50 g ubs M Ghlan 5o pse S sul
b e Cpl L9 sotdi olBlaS € ool 900 5 s

WS S e Sl (g4 aaa

i-
i-

10.

11.

12.

13.

Rajkovic
Al-Hamodi

References

Larijani B, Forozandeh F. Diabetes foot disorders. Ira-
nian Journal of Diabetes and Lipid Disorders 2003; 2:
93-104.

Clark M. Diabetes self-management education: a review
published studies. Prim Care Diabetes. 2008; 2: 113-20.
Kara M, VanderBij JJ, Shortridge-baggett LM, Asti T,
Erguney S. Cross-cultural adaption of the diabetes ma-
nagement self -efficacy forpatent white type 2 diabetes
mellitus. International Journal of Nursing Studies 2006;
43:611-21.

Putz DM, Goldner WS, Bar RS, Haynes WG, Sivitz WIL.
Adiponectin and C-reactive protein in obesity, type 2
diabetes, and monodrug therapy. Metabolism 2004; 53:
1454-61.

Boudou P, Sobngwi E, Mauvais-Jarvis F, Vexiau P,
Gautier JF. Absence of exercise induced variations in
adiponectin levels despite decreased abdominal adipos-
ity and improved insulin sensitivity in type 2 diabetic
men. Eur J Endocrinol 2003; 149: 421-4.

Berggren JR, Hulver MW, Houmard JA. Fat as an
endocrine organ: influence of exercise. J Appl Physiol
2005; 99: 757-64.

Awad AB, Bradford PG. Adipose tissue and inflamm
ation. Boca Raton, Florida: CRC Press; 2010.

Bluher M, Bullen JW Jr, Lee JH, Kralisch S, Fasshauer
M, Klting N, et al. Circulating Adiponectin and Expre-
ssion of Adiponectin Receptors in Human Skeletal
Muscle: Associations with Metabolic Parameters and
Insulin Resistance and Regulation by Physical Training.
J Clin Endocrinol Metab 2006; 91: 2310-6.

Berg AH, Combs TP, Scherer PE. ACRP30/adiponectin:
an adipokine regulating glucose and lipid metabolism.
Trends Endocrinol Metab 2002; 13: 84-9.

Trujillo ME, Scherer PE. Adiponectin-journey from an
adipocyte secretory protein to biomarker of the met-
abolic syndrome. J InternMed 2005; 257: 167-75.
Steinmetz A. Treatment of diabetic dislipoproteinemia.
Exp Clin Endol Diabetes 2003; 111: 239-45.

Kimm H, Lee SW, Lee HS, Shim KW, Cho CY, Yun
JE, et al. Associations between lipid measures and
metabolic syndrome, insulin resistance and adiponectin -
Usefulness of lipid ratios in Korean men and women -.
Circ J 2010; 74: 931-7.

Sheikholeslami Vatani D, Ahmadi S, Mojtahedi H,
Marandi M, Ahmad Dehrashid K, Faraji H, et al. Influ-

14.

15.

16.

17.

18.

19.

20.

21.

22.

O s sSae bl o« wlsals las ual sladlls
doa ) (olgill loagpadls 5 S gl adls
Tl s o gss cnbo © Ws ololass 5o hs-CRP
O 4S als Glas suala Ghagsy 5 sael cws 4 @l
olsne bls,l hs-CRP 5 o 3K sual o yun sl
5 olspa MoK 5 el i b € )l ssa
acal ol 52wl g sen JT B b
pladl & uls plas sala Ghassy @l (K b 4
0% s i S (g5l Jlaoil (p el e cudia

3 obd e by ol SSlus sy A B O sl L dada

ence of different intensities of resistance exercise on
inflammatory markers in young healthy men. Iranian
Journal of Endocrinology and Metabolism 2011; 12:
618-25. [Farsi]

Munford RS. Stains and the acute-phase response. N
Engl ] Med 2001; 344: 2016-8.

Pearson TA, Mensah GA, Alexander RW, Anderson JL,
Cannon RO, Criqui M, et al. Markers of inflammation
and cardiovascular disease: application to clinical and
public health practice: A statement for healthcare profes-
sionals from the Centers for Disease Control and
Prevention and the American Heart Association. Circu-
lation 2003; 107: 499-511.

Ouchi N, Kihara S, Funahashi T, Nakamura T, Nishida
M, Kamuda M, et al. Reciprocal association of creactive
protein with adiponectin in blood stream and adipose
tissue, Circulation 2003; 107: 671-4.

Polak J, Klimcakova C, Moro N, Viguerie M, Berlan J,
Hejnova B, et al. Effect of aerobic training on plasma
levels and subcutaneous abdominal adipose tissue gene
expression of adiponectin, leptin, interleukin 6, and
tumor necrosis factor alpha in obese women. Meta
bolism 2006; 55: 1375-81.

Fatouros 1G, Tournis S, Leontsini D, Jamurtas AZ, Sxi-
na M, Thomakos P, et al . Leptin and Adiponectin Res-
ponses in Overweight Inactive Elderly Following Resis-
tance Training and Detraining Are Intensity Related. J
Clin Endocrinol Metab 2005; 90: 5970-7.

Zeng Q, Isobe K, Fu L, Ohkoshi N, Ohmori H, Takek-
oshi K, et al. Effect of exercise on adiponectin and
adiponectin receptor levels in rats. Life Sciences 2007;
80: 454-9.

Matsushita K, Yatsuya H, Tamakoshi K, Wada K, Otsu-
ka R, Zhang H, et al. Inverse association between adipo
nectin and C-reactive protein in substantially healthy
Japanese men. Atherosclerosis 2006; 188: 184-9.
Marcell TJ, McAuley KA, Traustadottir T, Reaven PD.
Exercise training is not associated with improved levels
of C-reactive protein or adiponectin. Metabolism 2005;
54:533-41.

Hwang CL, Wu YT, Chou C. H. Effect of aerobic in-
terval training on exercise capacity and metabolic risk
factors in people with cardiometabolic disorders: a meta-
analysis. Journal of cardiopulmonary rehabilitation and
prevention 2011; 31: 378.


http://ijem.sbmu.ac.ir/article-1-1967-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-02-14 |

ISF OUT— go oF (soslad inadin (co,35 gl pungleptin g jayizess 222 atza  YY¥

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Storer TW, Davi J A, Caiozzo VJ. Accurate prediction
of VO2max in cycle ergometry. Med SciSports Exerc
1990; 22: 704-12.

Punyadeera C, Zorenc AH, Koopman R, McAinch AJ,
Smit E, Manders R, Keizer HA, Cameron-Smith D,van
Loon LJ. The effects of exercise and adipose tissue
lipolysis on plasma adiponectin concentration and adip-
onectin receptor expression in human skeletal muscle.
Eur J Endocrinol 2005; 152: 427-36.

Martinus R, Carban R, Wackerhage H, Atkins S,Singh J.
Effect of psychological intervention on exercise adhere-
nce in type 2 Diabetes subjects. JAnn New York Acad
Sci. 2006; 1084: 350-60.

Yokoyama H, Emoto M, Araki T, Fujiwara S, Mot-
oyama K, Morioka T, et al. Effect of aerobic exercise on
plasma adiponectin levels and insulin resistance in type
2 diabetes. Diabetes care 2004; 27: 1756-8.

Praet SF, Jonkers RA, Schep G, Stehouwer CD, Kuipers
H, Keizer HA, et al. Long-standing, insulin-treated type
2 diabetes patients with complications respond well to
short-term resistance and interval exercise training.
European Journal of Endocrinology 2008; 158: 163-72.
Aly FA. Adiponectin response to supervised aerobic
training in type II diabetic patients. Asian Biomed 2015;
8:597.

Giannopoulou I, Fernhall B, Carhart R, Weinstock R,
Baynard T, Figueroa A, et al. Effects of diet and/or
exercise on the adipocytokine andinflammatorycytokine
levels of postmenopausal women with type 2 diabetes.
Metabolism 2005; 54: 866-75.

Shavandi N, Saremi A, Ghorbani A, Parastesh M. Relat-
ionship between adiponectin and insulin resistance in
type II diabetic men after aerobic training. Arak Medical
University Journal (AMUJ); 2011; 14: 43-50.

Bahceci M, Gokalp D, Bahceci S, Tuzcu A, Atmaca
S, Arikan S. The correlation between adiposity and
adiponectin, tumor necrosis factor alpha, interleukin-6
and high sensitivity C-reactive protein levels. J
Endocrinol Invest 2007; 30: 210-4.

Monzillo LU, Hamdy O, Horton ES, Ledbury S, Mul-
looly C, Jarema C, et al. Effect of lifestyle modification
on adipokine levels in obese subjects with insulin
resistance. Obes Res 2003; 11: 1048-54.

JUrimae J, Hofmann P, JUrimae, T, Maestu J, Purge P,
Wonisch M, et al. Plasma adiponectin response to scul-
ling exercise at individual anaerobic threshold in college
level male rowers. International Journal of Sports
Medicine 2006; 27: 272-7.

Coker RH, Williams RH, Kortebein PM, Sullivan DH,
Evans WJ. Influence of exercise intensity on abdominal
fat and adiponectin in elderly adults. Metabolic Syndro-
me and Related Disorders 2009; 7: 363-36.

Soinio M, Marniemi J, Laakso M, Lehto S, Ronnemaa
T. High-Sensitivity C-Reactive Protein and Coronary
Heart Disease Mortality in Patients With Type 2 Dia-
betes A 7-year follow-upstudy. Diabetes Care 2006; 29:
329-33.

Jae SY, Fernhall B, Heffernan KS, Jeong M, Chun
EM, Sung J, Park WH. Effects of lifestyle modifications
on C-reactive protein: contribution of weight loss and
improved aerobic capacity. Metabolism 2006; 55: 825-
31.

Murphy MH, Murtagh EM, Boreham CA, Hare LG,
Nevill AM. The effect of a worksite based walking
programme on cardiovascular risk in previously seden-
tary civil servants [NCT00284479]. BMC Public Health
2006; 6: 136.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

Lee SS, Yoo J H, Kang S, Woo J H, Shin K O, Kim K
B, et al. The effects of 12 weeks regular aerobic exercise
on brain-derived neurotrophic factor and inflammatory
factors in juvenile obesity and type 2 diabetes mellitus.
Journal of Physical Therapy Science 2014; 26: 1199.
Byrkjeland R, Nilsson BB, Westheim AS, Arnesen H,
Seljeflot 1. Inflammatory markers as related to disease
severity in patients with chronic heart failure: limited
effects of exercise training. Scandinavian journal of
clinical and laboratory investigation 2011; 71: 598-605.
Havel PJ. Update on adipocyte hormones regulation of
energy balance and carbohydrate/lipid metabolism. Dia-
betes 2004; 53 Suppl 1: S143-51.

Lu W, Resnick HE, Jablonski KA, Jones KL, Jain
AK, Howard W1J, et al. Non-HDL cholesterol as a pred-
ictor of cardiovascular disease in type 2 diabetes: the
strong heart study. Diabetes Care 2003; 26: 16-23.
Terada T, Friesen A, Chahal B S, Bell GJ, McCargar
LJ, Boulé¢ NG. Feasibility and preliminary efficacy of
high intensity interval training in type 2 diabetes.
Diabetes research and Clinical practice 2013; 99: 120-9.
Slentz CA, Houmard JA, Johnson JL, Bateman LA,
Tanner CJ, McCartney JS, et al. Inactivity, exercise
training and detraining, and plasma lipoproteins. ST-
RRIDE: a randomized, controlled study of exercise
intensity and amount. J Appl Physiol 2007; 103: 432-42.
Strasser B, Siebert U, Schobersberger W. Resistance
training in the treatment of the metabolic syndrome: a
systematic review and meta-analysis of the effect of
resistance training on metabolic clustering in patients
with abnormal glucose metabolism. Sports Med 2010;
40: 397-415.

Olson TP, Dengel DR, Leon AS, Schmitz KH. Changes
in inflammatory biomarkers following one-year of mo-
derate resistance training in overweight women. Int J
Obesity 2007; 31: 996-1003.

Lakka AT, Lakka MH, Rankinen T, Rice T, Leon S, Rao
DC, et al. Effect of exercise training on plasma levels of
C-reactive protein in healthy adults: The Heritage
Family Study. Europ Heart J 2005; 26: 2018-25.

Wegge JK, Roberts CK, Ngo TH, Barnard RJ. Effect of
diet and exercise intervention on inflammatory and
adhesion molecules in postmenopausal women on horm
one replacement therapy and at risk for coronary artery
disease. Metabolism 2004; 53: 337-81.

Behall KM, Scholfield DJ, Hallfrisch J. Diets containing
barley significantly reduce lipids in mildly hyperc-
holesterolemic men and women. Am J Clin Nutr 2004;
80: 1185-93.

Taylor A J, Watkins T, Bell D, Carrow J, Bindeman J,
Scherr D, et al. Physical activity and the presence and
extent of calcified coronary atherosclerosis. Medicine
and Science in Sports and Exercise 2002; 34: 228-33.
Calle MC, Fernandez ML. Inflammation and type 2
diabetes. Diabetes and Metabolism 2012; 38: 183-91.
Rajkovic N, Zamaklar M, Lalic K, Jotic A, Lukic L,
Milicic T, et al. Relationship between obesity, adipoc-
ytokines and inflammatory markers in type 2 diabetes:
relevance for cardiovascular risk prevention. Int J
Environ Res Public Health 2014; 11: 4049-65.
Al-Hamodi Z, Al-Habori M, Al-Meeri A, Saif-Ali R.
Association of adipokines, leptin/adiponectin ratio and
C-reactive protein with obesity and type 2 diabetes
mellitus. Diabetol Metab Syndr 2014; 6: 99.


http://ijem.sbmu.ac.ir/article-1-1967-en.html

Vol 17 No.4 October-November 2015 Iramian Journal of Endocrinology and Metabolism | 342

Original Article

[ Downloaded from ijem.sbmu.ac.ir on 2026-02-14 |

The Effect of Eight Weeks Aerobic Interval Training on
Adiponectin Serum Levels, Lipid Profile and HS-CRP in
Women With Type II diabetes

Abolfathi F1, Ranjbar R', Shakerian S', Yazdan panah L?

'Department of Exercise Physiology, Shahid Chamran University of Ahvaz (Islamic Republic of Iran), 2Health
Research Institute, Diabetes Research Center, Ahvaz Jundishapur University of Medical sciences, Ahvaz, |. R. Iran

e-mail: f.abolfathi69@gmail.com

Received: 15/07/2015 Accepted: 28/09/2015

Abstract

Introduction: The direct relationship between inflammation and resistance to insulin has been
well codumented. It also has been demonstrated that the aim of this study was to evaluate the
effect of eight weeks aerobic interval training on adiponectin serum levels, lipid profiles and HS-
CRP in women with type Il diabetes. Materials and Methods: In this study, 18 patients with type Il
diabetes were enrolled in two groups (experimental and control). The experimental group
underwent aerobic interval training and pedaling on the ergometer bicycle with 65 to 80 percent of
their maximum leg power, three times a week for eight weeks. Blood samples were obtained in two
pre-test and post-test steps to measure the adiponectin serum levels and HS-CRP by the ELISA
method and lipid profiles using biochemical methods. Results: Statistical analysis showed that
after eight weeks of aerobic interval training, adiponectin serum levels, lipid profiles and HS-CRP
of the experimental group showed no significant differences in comparison with the controls
(p>0.05). Conclusion: Results indicate that in women with type Il diabetes, aerobic interval training,
three times a week, for eight weeks with 65 to 80 percent of maximum leg power, improves
resistance to insulin but, has no effect on adiponectin serum levels, lipid profiles and HS-CRP.
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