[ Downloaded from journals.tums.ac.ir on 2024-12-30 ]

VI=VY s (Y 0 5lad) V£ 5590 1YAD (5 — 53T (3l ol sl galie § cuslas adas

LTS

L g (53 905 (o0 g Tobaw 39 S 5 Codgumo 9 (5 319d ()39 Cudlad il
99 &9 <9bid 4 W b ) 33 Lol gl 49 Cunglio

Lo . A . T . ook .
db—dl.m)r}a.&\;)ﬁjvq—&uwggjr}ﬁug L;))MQLA})

0 A~

Y

a Caglie 53 S Wil gl gladaudy oy o B 5 A e Wl gl 4 Caglie gladil B ys e S Olgdl tandde
5 RS o gl 1 SIS s s 5 (51pn lad BT anslie ol ta g el Sl e Ll (5 pme (1 (o el
A3 e 92 & il 065 s o gl 4 Ceglin el

ol s (6;}1.5 VAAEVIY O35 6w 847 E0/8 e L) 53 g5 b 4 dlae OB 51 BT (e andllas cpl j3ila g,
03,5) SIS s o o] jama (5l Slad () g2 05 5) SIS s gdoms 09 S dw a Solal jsbar 5 s e OS2 SRy
(o 3 05T i g oslind anin VY ooty (SIS s plons TY0 L e 1255 G 51) T 05,5 i oo J S 5 (¥ 20
w50 gl S Cussdoms 100 5 e 5 555 2 Ohsd 5 ol St Jeld o el sl K Sl B Y g 05 S
WYl s J8 (SIS s TAY/0 5 (5550 (s (Rl BITNY/0) s sas solitad oS 5 Spsmns ) (o2 05 5 2l
AT 5 a5 5 bl Ogesl 3 szl L baesls ad plowil (sl 5 SIS VSl e oS (63 slatey (6,0 5 cania
S o 4 s (P /00) (glabias o 5o 4 b SG ills

(HOMAUIR) (1l 4 ol st CWHR) (55 4 oS 555 s (BMI) idy o siled 13 0L Lol Anil
ey S 55 oy eS ija.w Slae a5l S ml (P</00) Cils (goblae 2alS oo slaes S (saen 55 VSl
Solstine Siar A0S ml s WHR HOMACIR BMI i L s o8 Sl s (P=2/001) 550 Y 5 Pe/ee)) Vs
(P<e/v0) w5 S sdaline

ol S (SIS 3o 5 53l5n s S OT 20 55 s el 4 Caslie b oS sdlals 4 5 L s S e

oles Wl ¢y gunsl 0 sl &atsﬁdlebﬁaicjbdms

Ol slie (g31n Clad (SIS s sdoes o eSS O 51

Qlﬁ\ gulj.@_? gulj.g_? oK..f;.‘:‘.) ‘J;).J\j r)lﬁ«ju_v-\.r C,\.:JJS L;am\.) ‘U’;j)} 6}}5}1):3 a}; -\
Qlﬁ‘ ‘Qlj.@_? ‘(J»> UAJ'.H NESHN ‘J;j)} f)l"'ju""\" S s L;a.)&..i.}\.) ;u,ij)} 65}5}'1)23 a}; -y
d‘_;-j“d‘jéj‘(w)‘ﬁ)‘“l-{";-‘"‘f;)))(’jl&}d-hcf?j:LS‘JS‘:"‘: -y

Ol 0l Ol o> (3555 pske 5 S S (5ol —8

SYATIINNNAAOA (el o 5 o3I pdhss asle 5 (Sas e 3 gaaSianls ISl s S s (Hlad SO GLLa ()l ;‘,_'.u.;*
soorirahman@yah00.com : s 5 i3SI ey (Sl - AYNE - £4Y4
VYA0/A/YA 1 h iy Gyl VWAO/ A/ e sl cual 93 yo f )l YA/ VN b bl e )l


http://ijdld.tums.ac.ir/article-1-5522-fa.html
https://journals.tums.ac.ir/ijdld/article-1-5522-fa.html

[ Downloaded from journals.tums.ac.ir on 2024-12-30 ]

e SIS S ganns 5 (5319 (il Cuallad Sl L ISa0 5 (5 g Ny

s el oo ol sl g g5 als 5 Sl
poliw 4 Ss S35 g S C}Jﬂ.w aS Wl plis
0_9)§ VJL& J\fé‘ )‘M 9> C).v J:Jli) '>l)3\ 9 u@j;hﬁ
ajjf).suu;ﬁ)&gyl‘fﬁ”:mf;)m@f’-
AU S sk gten  opjeS &S col 0T KL baail
t).«\}.w cL;;l;: 6jjjﬁj:’9j;l:’. L QI J:"‘;" \JJ sJ)‘.)
LT s Sl Sl s o g by 5 S pba
ol Sl wdel Josas Sla gt a5
ol 5 g Sl Pl b 5 (S5 gesd
33 g5 Subs 585 5 sl 4 Saslie (e 55
Sl ol o V] das s fals (ool u- U
S 2 &JJLS Codgdme 9 LS‘;).)} C,«:)bd C)b}\
SIS pbe pokis 43l b ks e STl slaala
S Ol pedd 4 Gl S oy gl 4 S glie e
gl bgd bge NS mol b Sl gla el
Cussdos 5 5505 Sl G s 5o bl J-
05 50 (YY) 0L, Kea 5 Chamberland (Jle Ol sea
Ol 5wl Cuws glin a4 SLl ganllas
sealS 1y S C}Ja.w (Shpl Casgdeme 4S5 sl
L35 Oby (Y+VY) 01, Kaa 5 Chakaroun [VV] aas .
Sl laasl oS wls ol S o s e |
lJ. &U\S« V-'.'j) olo JL.,.Z (L;.::))) MAL*J PIPYY \\‘) Q)}
(el 53 VY] 5,16 552 di\vujangw?)
$ods mals a8 Wsls Olis (Yero) ol,es 5 Khoo
S Cassdome S 505 (Ao Sk Lo
Lgujfjhﬁj&gjrg\@u}ﬁa‘wfﬁckwsﬁélﬁ
Lee Kyung (gasllas ;5 [T LEL o Slr Ols e 53 ol
C}L,a\ ada A oS U eals Olad (YY) OKea
w3 s s Sk S ls SWs et
ol D] il 5 S50 o S S (6 50S

4o o

LS o ol &S ol ol wsld ota o)l
Joo L dSs 5 GoliS 0y L oo
ol oS pusl 65 5 (oodate slagelis oSy (S o
Jos L0 pas5n Ailen L s ol S oo i 5 il
5l (Bae s (Lo (5 S g s 503 5e
Lol S5 3 sl ol 5 gl laaul 3 s
o Pl Conds b (oS Bl e Sl V]
Lo Jle e oo Sl Gl 5 Sl el s
Salps ol pdl g Coglie 5 g 8l il 58l (geuS
il el b LS S 15 008 s s Gl
3F oS 55,55 5586 5 Sl dsles
3 Ol 4 Cslin sl nge gladknls [(TNF-a)
o3l Ol S50 w0 osw 31 [V] dian 50 Sl ol
bog 00 23,85 5 bl Sk Gl &S cl ol
o s S el osll Cle o S o 3L
IF] b e Bl 3131 3 S Jxal oS s Lol
dpen 5 olSsnsl 53 i b oy geny RIS
St oSl o jeS daplSsosl ol Sl S e
S osdr i s D35 S Sl e s S
Sl 4y s Sl Sl s Con S ome slatE
3 2 s G LS L ires L8] ol o
55 0] cd bliyl 45 INFo 5 (Sl e
ki b o jeS 45 e esls 0L Ll oladlas
Goog suled dhexr 5l Sl potin b ko s Lle
4 Saslie 5 0 LB D e (SN
53 3 g ks L3 S S Sl B e (5]
Wigert [T V] cosl odwy U 4y Lo a5 51 (6 ke
LoDy (2 oS o oS glanlllan 3 (Yo 0) OLlSen
e pl Ko S alie mls 5l sl s )
S35 i b Ohlew 3 (p eS8 sk &S Lk
05 e (YVY) 0L 5 Osman [A] ol V)Lﬂ
e Slaadse b o oS o BT 4 (505 (ganlllas

! Interleukin-6
2 Tumor necrosis factor alpha
% Chemerin


http://ijdld.tums.ac.ir/article-1-5522-fa.html
https://journals.tums.ac.ir/ijdld/article-1-5522-fa.html

[ Downloaded from journals.tums.ac.ir on 2024-12-30 ]

VY (Y olac) V£ 0,90 A0 (50— 53T .0y yal acal galis g caabas dlas

(s o5 Sl pd gadllas Sl e 5 23S 18
Lslal o 31 bs S by S bl 1l
ssba s LA at bl byl sl 8T S Lyl
2l 4 SIS sl (5,8 ) 058 a4 B3l
oot (ilea Eiy e (O o s S)
A o J 2S5 (V25 05,5) SIS g sk
b els e g s 5l gl e ls canlllas garh 3l 43
G S 53 S s BMD) S ges5 a0
O3s s S g Seslul sl s (WHR) S0 s
335 oslial b el Plis b S 05y s s s
Y s Seslul S Lol 4is el Ko gla ae
ol 32> g Sl eslizal b 5 A8 5 S dsloms p SHLS
Y E S L Ol wslS oS ,a et £888e i)
03 5 S O Sl LS el S s (e Sle
A3 S 6 Seilll ing osle Il s el &S -
2SS 53 035 e Sl Sk o35 sule
SN U3 oS 53 o A aloes (J20) 5 pdome
RCUSTHRVECUU i VR S PO S YRR 5
0 Olpme kil Jal i 53 el Cdts Cand op S 3
As 4 S b Sagesl il B s 5l 0 o
W33 53 s Teer LoadEs Yo e ol s s
S A led 53 sk o o 5 LU 5 gy il

A 6)\_3& ¢ oo 5 L;L\;}jej\,u\ Sy :ljfL;';}Lw

K as g n s SS9 5
oLl 3550 gt —Ohdea S oS 5 Ol Dk
By aa\Y (S Cossdzns 05 S gl So s3] 4l 5
G b b o O B sl glde sl 3L
L asl i ol 31 don 8 s o35, ¥ STt Lalsl
5 il sskea N4 (6 5 5alS e 5 5l ealinad
Slep s S elaad e Gras gleesls s
bl od sslie Ol ul 33 513 5550 (6551 (Sapmlms
e 0B85 Ly Sy s e 5l el
Cla.ﬂ)ildwlb.w)m%bua\jéléczjﬂ
5B s JS @A e Gl S S Sl cle

(e w5y Gk Sl 05y SR Gl S al

S 25 3 et Dl (a8l il a5 L
N2 S e el ny opl 53 R e p 0 Sl
Ford 5 Br ool Sop 2 sdle s (Kos g
ol snse OF L oohes Glagslen 5 Y
by sl 5 cedle 5 Cudle Glaay i o3 1y L2l
Sl azils g 55 ek 055 L OLkes Loaslis s
(S5 CS 5 (85 S 4ol cnl il [Ve]
25 s d sSge s LG il o o 1) oliiss
(s Sl el s iy gbedtlle 5 S ple oo
Lot dl (S sl glagsben Oloys 5o 15 )86l
el 5 SWl Oldlles §pSU L glaanils 4 a5
5 S Slyel Lt Gl 5 eop e
Aol el bl (S C)LM 2SS Cus g
LTS ol Jlse cnl s oy 8L (g 00 S0l sy
Llg e SIS Cussdon 5 g5l llad azia Y
Gl Saglie a5 1 eS sk ek o

Ct 23S 55 g5 Sobs 4 Mee 0L 2

L s,
—0s3l e b b aed g 3 Bl R R
anxl 0 OU3 1y G ol ol (anel AL e [)jﬂjm
(o £4/7E0/8 o ko) Cobs J 28 S1e @ oliS
3955 slalae .x;\;wg}ﬁxsgﬁﬁsv/\//\ivw O3
u.j:)')} C,:.“:ﬁ f'"\; Dy J‘.’." J)‘jﬂ J.AL.: ‘U’.:"a}}; “
NS ol gaile O35 ls 5 2 ele N s vL..A
S 60 ol £ e REI 5ol V1 2
Vol i sl g xS G el Y b s s s
dy.lﬁdamls LSL“})"’J:':’U(’J&JJ.;:JwJ BE C;
iy saile slae g eSS Gk S Sl
g s ;udjwp@ljjsoiélwémiwzg
R S asdS el rb,;,l sl fes b
M‘J 24 Lﬁd‘)L«d &::)l g}-"j—“’ 2090 03 ﬁ L;Y‘}M
Saebdw 5l 50 o Sl et ) sl
S48 Sledb| Js.)'))f ealaul 4;'\)')) u;Ju Cﬁ:il;w Q\J:.A

Qlf.\;;SC,SJ.iL_;QS)L::}lJJ SR ey 53 5L


http://ijdld.tums.ac.ir/article-1-5522-fa.html
https://journals.tums.ac.ir/ijdld/article-1-5522-fa.html

[ Downloaded from journals.tums.ac.ir on 2024-12-30 ]

e SIS S ganns 5 (5319 (il Cuallad Sl L ISa0 5 (5 g WY

&)JJ?JWQA[}J}&U&PM&}))JLSMS

sl 4l adlas e

b e ovw (g0 970
Shesliad bz sl IV ) a0 oop 08 Ol
&S ,5) Human Chemerin ELISA Kit slii=s oS
O3 s 5550 (S ()¢ oL (BioVendor
e S N Sk s el i S
ool Diaclone s .2) 15391 gy a8 ) mol s s
R eSSV S Conlis e L (il b 58
Sy s a0 S8 Ol s S (g ,Seslul
el Gl b oS ) eslizad b e sl s
e VR Camle S sl Ol a8
okl GVl By a5 el Ol 35 Ao
Human Insulin ELISA Kit slidi .S 3l eslazal b
OB o 3550 (Wgm 55208 b 35S 0 05 05)
Aoty 5,800 VO S de i) Comles Olge 5 23 S
1 coslizad 3550 oSaws by ) Jo 5s Ml
(U Sl Hsi8 Cotlu (S8 S, oy Ole Jde)
e Sl eslid b 5 ol & sl asls
3 S 4wl HOMA-IR

HOMA-IR = Glucosex Insulin

405

Cadgdome 5 (S5len Dby pod adn VY OAS (6 o Sl g
el Gandr o ATl de el $A 208 5 S
o583 Iadoes J S 5 Gios glaes S Sl gl ESPN
033 053 S Seilul Il el e aile 5 el Josy
S o s SN 5 o s S
L3S Dypo gl Cglie jastls 5 NS )]
GalS Sl e 53 a3 S5 el S3e oY
53 Loy k3L celldt VY spus a5 La ol
A el Oy 5 b o S QLSS Loyl

S5l w55 36 55 $3A1 5 A YO s
CBan lalde cans oS gl e LV S el
asia G3seil ga alis, gl el s b s
Lo 5l 2eS) g olse SIS IS g 25 S
s (8 5w Ssn s (5 8
S a4 el (G5 S Aoy 00) Dlidas S
sl GAdB b me 5 A pnd Sagesl S 8L
L3S Sl L (G5 S aepa)t 5l reS) s
S as a g S 4 jay Dosen 28 gasl (VY]
Coppots b S350 58 513 Sasesl latl s L
LS & 5y J S ks LS ads e (gl 4
3 gad x| e 4 daS

WY/ SIS Cussdome 5 (53len a0 8 3550 5o
3 soios Sk Gk Sl G5 sane Sl ds s
SAE oS by Gk 5l S s sdee Ao ps VY0
Sy oslie Jad 51 V] a0 L s
oo s Sl S e el (MET)
Loy Lol ol ol co gl s S dlos
5 A alee iy e gladals s 5 ae (655
Sl Ol oy ol Slld e Sl B eae (555
A3 8 a8l ba s s gl aS WS oL
Co Vsl 5 oty Dolee ulal s i35 b
DAT s S ns (Loses Ol s 5 (S5ln SJlad)

(33/ 5 JS S i e (5551 =
(METXY/0X04 039)

Yoo
L Ghia 1Y i iy Y o 05 51
sV DS L s 5 sy 2 Odss 5 il Sl
A 3) anda ¥ glanaa s s js adds Y Ol Ol
43310 038 oS (sl hds Ve LB el ads
03,5 3y Sl adds 0 5 5len Al 5 Odss sl
0r L glis iy gaaly 5l s (s a5 ks 5
S S oot ) S 0s S S sl ds s

A esls uﬂ))pfﬁ, S 05 S 513l a s gel eslizl


http://ijdld.tums.ac.ir/article-1-5522-fa.html
https://journals.tums.ac.ir/ijdld/article-1-5522-fa.html

[ Downloaded from journals.tums.ac.ir on 2024-12-30 ]

110 (Y olac) V£ 0,90 A0 (50— 53T .0y yal acal galis g caabas dlas

aasl

-

Jadr 53 Loy 8§ SIS a Lo S g3l sla S35 &
U;}a;g_“owuli)‘jjgbiujﬂ)T@lbw‘a.)»&o.h))]\
JJ)\J@AQjLH?J&éQ)ﬂjT&é&}f))uN
AP>2/00) sls OLid Loy, S cps 1y L e 31 S
S 33 S eedalie 5 ) slajlssel 53 &S 5 boles
\d_gﬁdajj_f‘)b&}_ﬁjiw_iéo\_,b—f).ﬁrj_m
Lg)lbl_wjmiﬂ(P='/"\)Y JJ’”” ojjfj(P='/"\)
dquQJJijoMLJmJ_yYJ)Jo-jbwli
il o ;s HOMAIR S48 5 o il WHR BMI
mk&):wﬂg&ﬂajﬁjsﬁ)sbyjiﬂ
Llsd 51 J 28 05,5 53 La pane Ol s ((P=e/00))

(P>4/00) 545 lsbwe g el

bl Jdow 5 4 30
bl Osa3l S laesls O3p b s skt
Geor S A elial Bl S sels
5 (mls) a3 5 gl 3 as S 0as Stk
ST el Sl s S 05 Sl ey Cg
SPS]] EB g 5o 5 LS esliad 6 LS Ll
b BesS e sl juw cer LSD i
Sted (s sl LS SIS 3 4 53 O pe
35 ol O gy (Ko p2 S b ite Ol
SPSS V1 (bl lsdle 5 Sl bl Sl plnil 1
cbd s et lide dadsesl gaen 53 .l eslind

A dwlee P<t/00

G282 sl g S ju 08 9 (539 «(rm (aSalae —Y Jgaa

(o Sl) B8 5 Kke (A& 05 5l (Jo) iy Kl 05 5
YoAL e/ \AYaSaiy oY /AT oM KIS s gdoee 0y 8
VoA 0/Y VA/AEV/Y £0/410/) U:'J.)J}“S‘.)ts o gdowe a‘gjf
Yovto/t VV/ALY/0 tNET0/0 JpS e S
250 -
x
240 1
230 -
220 -
V{‘ 210 - .
3 200 -
- 190 -
E 180 - Bowl
E’ 170 A
160
150
[OEEPR TN
i S s g J=5
ot IS

P<0.05 ko 53 83030 Lty b Ogo3T L Slsbias oplis LSS 3

Gt oy S 53 D g5l 5 0503l S e 03 e 2 S b =Y s gl


http://ijdld.tums.ac.ir/article-1-5522-fa.html
https://journals.tums.ac.ir/ijdld/article-1-5522-fa.html

[ Downloaded from journals.tums.ac.ir on 2024-12-30 ]

e SIS S ganns 5 (5319 (il Cuallad Sl L ISa0 5 (5 g ¢

2408237 o 9 09057 Dl S po 93 HIHOMACIR g 38 91yl gusddd WHRBMI (1S3las —Y J gu

JAIS 9 o))y Cllad b o] yad S IS Casa guanse oS IS Caa guas slac g S

Osil e Ol s iz G glaey £
YAVAEYY PV VAEY A (/o S 5kS) BMI S Cyssdoe 05 5
BNt/ YLYEVAY WHR
FANYEVYE Vo/eEEY/Y Gad e 53 iy oy 5 Se) o s
VNV AT V8V A0/ Gl 8 o) k3L S 18
RITLEIVAIN 0/8 /¥ HOMA-IR
gy /e £/07£Y /0 e 2 08550 10 5
"YQ/LLEY/YY FV/AVEY/0A (/o S 5kS) BMI
TUAAE 0 eALEY WHR (2350 Cadlad Lol jon G IS Cusgdons o5 8
AosE A NOVEVNVA (e 3 el Al 5 See) o el
VAV EEY YA E0/0 (sl p S o) el 55 8
RACINE O/TE /Y HOMA-IR
R7AREVAY §/04£1/Y G 2 S 5S) 10S 2
FVACEY/0C ¥Y/0NEY/08 (/o S 5kS) BMI Js
A0k /Y JALE /g WHR
VUYYE VA YO/ VY Grd s 53 Madlops dls 5 ,508) (d pons]
WWAAEVAY V88 ETVEN G /0 S o) il SIS
o/\v ke /7Y o/A\Nt /Yo HOMA-IR
o/vek/vo 0/+ YN/ Y Gk 2 e 8550 VoS ol
JAS 05,8 a0 S l3 gme 5l
Fdgdar (P>4/00) Wil sdalin o)y 3,50 sla pite So S o sdme 5 SO Cus sl slaes S oy
e e i s M sl e St Lt s 53 U5 65,8 Lo clleb ol en e
5 S8 sl O SLS 5 A GS I xul b op e sl Ll L(P</00) uid sdaliive g lsline oo slis
Aas e 0L HOMA-IR Coudgdus 5 SO S Cudgdme o3 S 55 o (5)lokae

)‘&ﬁﬁ@‘%ﬁwﬁ)))wwe‘fwﬁm&;)ls

o &l yaadd 9 (il 7 glacs (a3 gy (Sheasad cu pid juala ¥ Jgaa
35918 9 (o guadl (s iS55 9 HOMA-IR 2 (535 g 53l b (13 yaS (g0 s

RS Sl S i~ i oS ady) o ) b i
r o 5 r s
o NS ) ) YA RS )l
vy BMI A BMI
YA\ WHR /oy WHR
YAl O ! YA\ RPN
vy Ll 5,18 YL Ity
* [0 HOMA-IR * 1o HOMA-IR

P<r/v0 o 5 O30 i b Ogasl G Jlabine cslis 3


http://ijdld.tums.ac.ir/article-1-5522-fa.html
https://journals.tums.ac.ir/ijdld/article-1-5522-fa.html

[ Downloaded from journals.tums.ac.ir on 2024-12-30 ]

VY (Y olac) V£ 0,90 A0 (50— 53T .0y yal acal galis g caabas dlas

S Sl sl ol e &S sl slely by
e el O Gl S pes Sl
s Sl 4 g 3,5 5l ks Sl sl Sl
5 VoS Al Lles Ll laysSB W5 ol e
0L s ol sla ey [T)e YY] dizes TNF-0
£ L3l Sl Ol 5 BMI o 558 bli,l oS Llesls
Dol gy (Uil o sy e 50 ek (o 8L
Sl slasls Sb sl Bl sl o il
Slassesl )3 035 Al b il o ol
dn o 8L 5o W3Sl (S1E el L Ll
wS o sledn o olawn s boasl ol 2] oo
s $eF SAEL s e w5, b s sl
FoS 358 Gosb 51l dles (Lisl o 05 50)
by Ll Gl St s g el Ll S
emer s Sltea D] S e o st
Ol &8 Sl oo b oper S oy
e T R e N P SURGWIEL IR LE
el s ITT=Y0] Wisd e VS ol 5 ol Cans
S sbis ook e 5500 L NS 2l 8l o
e 3 g S 53l Ans o OLE el ol 25 ol pat
Cosgdows 5 (i ol ol Sl oo
Rl gt B e Sl a8 4 SIS
oS ey S aS e olgdn Sl ek
PSS gl blee alSdals A0S

il
Caoslie Lasls oS sy O 5 (S A3 Slllae ol
Lt Sen opdpudl 5 L S8 sl
o 5o ol gaalllas 3 AT Lls (p 08 (0 e el
Gy o il 4 aslie 2l 5 p e (p aS sl
53 S Jelse 31 KSR S S sdalie e
b Saglie dpg Blte o (peS ol TalS
2 des bl e 3L S Bl Ak s
G 3 O3 ol Al e SIS Jess pde 5 ol
3035 Sl o) dear Sl il Cle L WSS

b el & Sl L5 0 S350 o230s Sollab L

Sy O gy Stner o 3a] gl 4 a5 L
sl s b oS DIk 5 adsl maw (s e
SIS (o peil WHRe BMI (S el ol i

(P<+/40) 13 S sdalie HOMA-IR 5 il

.’.,

22 S Jlalias JalS ol sy gaBl G Fege
Cld 5 S ussdme by S la s ses]
win VY Sl e (S Consdoe ol es 4 2505
3500031 (Sl el plnil iy Slalllas 3y 4tk
Sl b co a8 0 208 5 ke S
S W3 ged Olge Oims ol L ,S o 513 (6550 Jolss
e oS ke S 4 e SIS Cossds
Cussdoes 5 ol ganllas 53 [VVIY] 335
Sl Gladisad 3 p e (0 08 sk S SIS
e L
G e iy Sl w0l S el Sldlae
Gemad YT 33,5 o 0 08 oo ol
23 Sl Sl sy g ol ganllas L
b iy sk s S Cusse o5 S
3,05 Slyen (YY) OLea 5 Lee Kyung (ganllle
[¢]

o2 E 3 BMIL o 08 =gl o canlllas (53
Star 35 edaline ate DL (WSS Sy
53 WHR 5BMIL (o8 7 sl ol dalie e
(Y00q) O 5 Shell oldlas zb bl ol
Vel sl Gl (Y4)0) OLKa 5 Maghsoudi
Gl cdle 5 SIS cus e glaes S s N4
WHR 5 BMI lstiae [2alS oS IS s gloms ol anay
odalle oo (peS sl a8 (plaly Ad sl
5 SN eSS et el L deey S pl s el
Sl BLI) 53 50 K5 Bl

ww g Jal s das e 0L Wl slaasl ¢ g
S5 g il gladshe okl OAs Sy s
e el sl Sl s STl 1L ol s Bl

Al NP 3k s il Sbe s


http://ijdld.tums.ac.ir/article-1-5522-fa.html
https://journals.tums.ac.ir/ijdld/article-1-5522-fa.html

[ Downloaded from journals.tums.ac.ir on 2024-12-30 ]

e SIS S ganns 5 (5319 (il Cuallad Sl L ISa0 5 (5 g VYA

ot 53 5 ekl dpp SIS ed sl Jo A0l
L Bl b 51T s o 2alS 1) o sl 4 5L
Bl M5 Mg Al oo el Ll sl
Lol 4 caslie 35500 5 S0 el i
s S U O3 Al bocpl ple e A58l
S 51 s ol sl 4 e glie 5550 o alS (gslee
i gl 4l Gl w4 Ldl s 4o
b b o ol 4 ceglie Aul58l aST ] g (g5l ea
oS il el Ol g e ol e GBI Do SV b L
2 Sl s Sde SVsb o i et (6
Cob a8 Of Cilaze 5 gl 4 ol 35
Sbls ;o= Shassy sl wdls g5 M peS
IS pde w0 015 o ko OF 51 48 35 plays pdos
tanlllas Oloj Sl )l 5 Gt laey S G ol
Aol g 8 S8 b Sns IS pue
S Rl b Jzs e L,108 e
ged o Ll (G Jgb 55 s o e 3]

S plesd salauly & op eS8 @S sba
Gl Lils Sl St b Comge &S ol 2 26l
ok e Sun 03 e R e 27
aan VY 5l ol LS s glaasl syls S sl
o Bl s sl & Caeslie 35 U ol en alstlda
ol e RS ol g s gbay (eS (el
S e B L S5S as 53 ead 3L B3|
Splie slaarle 5 sl Coles ol
RS T @B A S LIS bl s
S E 5 s Sl 5 S Cussde baw s
el (Sl pod glaadlie 5o S el
Sslize Caale 5 g8 e (s L Sos gl iass
S S0 M s ke Glae st 5 s 1 ed
.n;ux slgy

Z
Sl Bl
b tags ol ol 53 oS ala gssasl poled 5 sy s
v.:i\n.'dﬂ L;.‘)‘)JB c.\.;.ULﬂ‘) 6)li \)

S Rt S S R Nt S
U5 les ) 5 dises 55 GLUTA MRNA ¢ s
IV o o 08 20 53 35 Jolse 1 0o
Cosgdee 51 AU O Sl ol ganllae s
G Seslie s a e GBSl LSS
Lols olis 53 (YY) O Kes s Mason s S -y sl
Cled 05 L L M8 oS s Sl il 05y Shals &S
Cowlo 35 4 e aaa VY Oy Ol b L5555
S &S L3S Olo i LOT [YV] 535 o o el
Ol b odendl 4 Caslie axli 5 el o
Bl s 55 Bl a5 Ok sev s sl
Sles S Jals &S (YY) 6 K5 sandllas 5 ool
Slsbae 2alS aali 55 s ol gadlbs L alis
IYAT L3 g gl 4 Ceoslie als s WHR BMI
(YY) O 5 Trussardi «(Y+VY) 0K s Ryan
OLKea 5 Beavers «(Y+\Y) 0l,Kea 5 Bhutani
el bl 4 55 (Y010) OLKea 5 Mason (Y« §)
55 Ok &S das e Ol sl ol aml s
Sl SWj ey ke Gl (sl 4 Caslie
23 s SalS oS das e Ol Kos (s 15 Al e
il 4 il i BIBIL (WSS x5 035
IYATYT ol ol an

s Db bug oLl Glay st s s
3 Odsl 4 Caslie 3 pege S (0SS 050
Bl ool Wl Jbr b ke S sl SO
et Jole K, el Sl S b5 o slol LA
S Spbe gl 5 el 4 sl
Cdgdous a5 Cowl ol o3l OLES (Oladllas s 035 S e
Oy o5 saled Doy Sl Gk sl Bl )
ol Sl Sl als O Cile 5 WS By
Sliiad 2S5 pdal 4 ol s sl
CMae 53 555 o wloand g Dl bl b (5l e
Sl SR (S oS5 B xSl
Ll 5 o GLUTA MRNA (gl gims )53l 5 5510

! Glucose transporter type 4


http://ijdld.tums.ac.ir/article-1-5522-fa.html
https://journals.tums.ac.ir/ijdld/article-1-5522-fa.html

[ Downloaded from journals.tums.ac.ir on 2024-12-30 ]

4

10.

11.

12.

Maury  E, Brichard  SM.  Adipokine
dysregulation, adipose tissue inflammation and
metabolic syndrome. Mol Cell Endocrinol 2010;
314: 1-16.

Bastard JP, Maachi M, Lagathu C, Kim MJ,
Caron M, Vidal H, et al. Recent advances in the
relationship between obesity, inflammation, and
insulin resistance. Eur Cytokine Netw 2006; 17:
4-12.

Kirk EA, Sagawa ZK, McDonald TO, O'Brien
KD, Heinecke JW. Monocyte chemoattractant
protein deficiency fails to restrain macrophage
infiltration into adipose tissue [corrected].
Diabetes 2008; 57: 1254-61.

. Wang LY, Wei L, Yu HY, Zhang Y, Jia WP.

Relationship of serum chemerin to obesity and
type 2 diabetes mellitus. Zhonghua Yi Xue Za Zhi
2009; 89: 235-8.

Bozaoglu K, Segal D, Shields KA, Cummings N,
Curran JE, Comuzzie AG, et al. Chemerin is
associated with metabolic syndrome phenotypes
in a Mexican-American population. J Clin
Endocrinol Metab 2009; 94: 3085-8.

Stejskal D, Karpisek M, Hanulova Z, Svestak M.
Chemerin is an independent marker of the
metabolic syndrome in a Caucasian population--
a pilot study. Biomed Pap Med Fac Univ
Palacky Olomouc Czech Repub 2008; 152: 217-
21.

Sell H, Eckel J. Chemotactic cytokines, obesity
and type 2 diabetes: in vivo and in vitro evidence
for a possible causal correlation? Proc Nutr Soc
2009; 68(4):378-84.

Weigert J, Neumeier M, Wanninger J, Filarsky
M, Bauer S, Wiest R,et al. Systemic chemerin is
related to inflammation rather than obesity in
type 2 diabetes. Clin Endocrinol (Oxf). 2010;
72(3):342-8.

Osman MM, Abd El-mageed Al, El-hadidi E,
Shahin SK, Adel A. Mageed NA. Clinical utility
of serum chemerin as a novel marker of
metabolic syndrome and type 2 diabetes mellitus.
Life Sci 2012; 9(2): 1098-108.

Bruun JM, Helge JW, Richelsen B, Stallknecht
B. Diet and exercise reduce low-grade
inflammation and macrophage infiltration in
adipose tissue but not in skeletal muscle in
severely obese subjects. Am J Physiol
Endocrinol Metab 2006; 290: E961-7.
Chamberland JP, Berman RL, Aronis KN,
Mantzoros CS. Chemerin is expressed mainly in
pancreas and liver, is regulated by energy
deprivation, and lacks day/night variation in
humans. Eur J Endocrinol 2013; 169(4):453-62.
Chakaroun R, Raschpichler M, Kiléting N,
Oberbach A, Flehmig G, Kern M, Schén MR, et
al. Effects of weight loss and exercise on
chemerin serum concentrations and adipose
tissue expression in human obesity. Metabolism
2012; 61(5):706-14.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

(Y olac) V£ 0,90 A0 (50— 53T .0y yal acal galis g caabas dlas

AEY

Khoo J, Dhamodaran S, Chen DD, Yap SY,
Chen RY, Tian RH. Exercise-Induced Weight
Loss is More Effective than Dieting for
Improving Adipokine Profile, Insulin Resistance,
and Inflammation in Obese Men. Int J Sport Nutr
Exerc Metab 2015; 25(6):566-75.

Lee MK, Chu SH, Lee DC, An KY, Park JH,
Kim DI, et al. The association between chemerin
and homeostasis assessment of insulin resistance
at baseline and after weight reduction via
lifestyle modifications in young obese adults.
Clin Chim Acta 2013; 421:109-15.

Goossens GH. The role of adipose tissue
dysfunction in the pathogenesis of obesity-
related insulin resistance. Physiol Behav 2008;
94: 206-18.

Lefevre M, Redmana LM, Heilbronn LK.
Caloric restriction alone and with exercise
improves CVD risk in healthy non-obese
individuals. Atherosclerosis 2009; 203: 206-213.
Laquatra 1. Nutrition for health and fithess
In:Kraus’s Food, Nutrition and Diet Therapy.
Mahan LK, Escott-stump S. 11thEdition, WB
Saunders: Philladelphia; 2004. p 558-94.
Mallinson RJ, Williams NI, Olmsted MP, Scheid
JL, Riddle ES. A case report of recovery of
menstrual function following a nutritional
intervention in two exercising women with
amenorrhea of varying duration. J Int Soc Sports
Nutr 2013; 2:10-34.

Sell H, Laurencikiene J, Taube A, Eckardt K,
Cramer A, Horrighs A, et al. Chemerin is a novel
adipocyte-derived  factor inducing insulin
resistance in primary human skeletal muscle cell.
Diabetes 2009; 58: 2731-40.

Maghsoudi Z, Kelishadi R, Hosseinzadeh-Attar
MJ. Association of chemerin levels with
anthropometric indexes and C-reactive protein in
obese and non-obese adolescents. ARYA
Atheroscler 2015; 11:102-8.

Clement K, Langin D. Regulation of
inflammation related genes in human adipose
tissue. J Intern Med 2007; 262: 422-30.

Kondo T, Kobayashi I, Murakami M. Effect of
exercise on circulating adipokine levels in obese
young women. Endocr J 2006; 53:189-95.

Wang Z, Al-Regaiey KA, Masternak MM,
Bartke A. Adipocytokines and lipid levels in
Ames dwarf and calorie restricted mice. J
Gerontol A Biol Sci Med Sci 2006; 61(4): 323-
3L

Pourghaderi M, Hosseinzade MJ, Jalali M,
Nabavizade F, Eshraghian MR, Siasi F. The
effect of energy restriction on biomarkers of
aging and inflammation in rats. JBUMS 2010;
17(2): 98-106

Malin SK, Navaneethan SD, Mulya A, Huang H,
Kirwan JP. Exercise-induced lowering of
chemerin  is  associated  with  reduced
cardiometabolic risk and glucose-stimulated


http://ijdld.tums.ac.ir/article-1-5522-fa.html
https://journals.tums.ac.ir/ijdld/article-1-5522-fa.html

[ Downloaded from journals.tums.ac.ir on 2024-12-30 ]

26.

27.

28.

29.

30.

31.

32.

33.

34.

g3 SIS Caagane 9 55198 iy g Callad y5U G lSad 9 (g

insulin secretion in older adults. J Nutr Health
Aging 2014; 18(6):608-15.

Mason C, Schubert KE, Imayama I, Kong A,
Xiao L, Bain C, et al. Dietary Weight Loss and
Exercise Effects on Insulin Resistance in
Postmenopausal Women. Am J Prev Med 2011;
41 (4): 366-375.

Imayama |, Ulrich CM, Alfano CM, Wang C,
Xiao L, Wener MH, et al. Effects of a Caloric
Restriction Weight Loss Diet and Exercise on
Inflammatory Biomarkers in Overweight/Obese
Postmenopausal Women: A  Randomized
Controlled Trial. Cancer Res 2012; 72(9): 2314-
2327.

Ryan AS, Ortmeyer HK, Sorkin JD. Exercise
with  calorie restriction improves insulin
sensitivity and glycogen synthase activity in
obese postmenopausal women with impaired
glucose tolerance. Am J Physiol Endocrinol
Metab 2012; 302 (1): E145-E152.

Trussardi AN, Lopes AL, Fernandes PR,
Femandes PR, Reischak- Oliveira A, Friedman
R. Impact of weight loss with or without exercise
on abdominal fat and insulin resistance in obese
individuals: a randomised clinical trial. Br J Nutr
2013; 110 (3): 486-492.

Bhutani S, Klempel MC, Kroeger CM,
Trepanowski JF, Varady KA. Alternate Day
Fasting and Endurance Exercise Combine to
Reduce Body Weight and Favorably Alter
Plasma Lipids in Obese Humans. Obesity 2013;
21(7): 1370-1380.

Beavers KM, Beavers DP, Neshit BA,
Ambrosius WT, Marsh AP, Nicklas BJ, Rejeski
W.J. Effect of an 18-month physical activity and
weight loss intervention on body composition in
overweight and obese older adults. Obesity 2014;
22 (2): 325-331.

Mason C, Xiao L, Imayama |, Duggan CR,
Campbell KL, Kong A. The effects of separate
and combined dietary weight loss and exercise
on fasting ghrelin concentrations in overweight
and obese women: a randomized controlled trial.
Clin Endocrinol 2015; 82 (3): 369-376

Feinman RD, Pogozelski WK, Astrup A,
Bernstein RK, Fine EJ, Westman EC, et al.
Dietary carbohydrate restriction as the first
approach in diabetes management: Critical
review and evidence base. Nutrition 2015; 31
(1): 1-13.

Kwak MS, Kim D, Chung GE, Kim W, Kim Y]],
Yoon JH. Role of physical activity in
nonalcoholic fatty liver disease in terms of
visceral obesity and insulin resistance. Liver Int
2015; 35 (3): 944-952.

\Ye.


http://ijdld.tums.ac.ir/article-1-5522-fa.html
https://journals.tums.ac.ir/ijdld/article-1-5522-fa.html

[ Downloaded from journals.tums.ac.ir on 2024-12-30 ]

E 11 Iranian Journal of Diabetes and Metabolism; Vol.16, No 2, 2017

EFFECT OF AEROBIC EXERCISE AND CALORIC RESTRICTION ON SERUM
CHEMERIN LEVELS AND INSULIN RESISTANCE INDEX IN WOMEN WITH
TYPE 2 DIABETES

Rahman Soori* *, Nikoo Khosravi’, Shaghayegh Jafarpour®, Azam Ramezankhani*

1. Department of exercise physiology, faculty of education and sport sciences, Tehran University, Tehran, Iran
2. Department of exercise physiology, faculty of education and sport sciences, Alzahra University, Tehran, Iran
3. Faculty of education and sport sciences, Alzahra University, Tehran, Iran
4. Faculty of education and sport sciences, Tehran University, Tehran, Iran

ABSTRACT

Background: Inflammation plays an essential role in the insulin resistance process, and chemokines,
such as chemerin, seem to play a pivotal role in the pathogenesis of insulin resistance. The aim of this
study was to compare the effects of aerobic exercise and caloric restriction on chemerin levels and
insulin resistance index in women with type 2 diabetes.

Methods: In a quasi-experimental study, 30 type 2 diabetes women were recruited (Mean age:
49.315.4 yr; weight: 78.8+7.3kg). Subjects randomly were divided into three groups: caloric
restriction (experimental group 1 or CR), aerobic exercise with caloric restriction (experimental group
2 or EX+CR) and control group. In CR group, subjects follow a diet with 25% caloric restriction for
12 weeks. Subjects in CR+EX group used a training program including aerobic exercise and running
on treadmill and diet with 50% caloric restriction of CR group (12.5% caloric restriction+12.5%
increase in energy expenditure). Before and after 12 weeks, blood sampling for measurement of
chemerin, 1L-6, glucose and insulin was carried out. Data were analyzed by paired sample t-test and
one way ANOVA at significant level of p<0.05.

Results: Results showed that body mass index (BMI), waist to hip ratio (WHR), insulin resistance
index (HOMA-IR) and interleukin6 decreased significantly in experimental groups. chemerin levels
were increased significantly in CR (P=0.001) and EX+CR groups (P=0.001). Significant correlation
were seen between changes of chemerin with changes of BMI, WHR, HOMA-IR and interleuking
(P<0.05).

Conclusion: According to the relationship between chemerin and insulin resistance and also, its
effectiveness of aerobic exercise and caloric restriction, decreased levels of chemerin may play a
special role in reduction of insulin resistance.
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