[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-05 ]

[ DOI: 10.29252/koomesh.22.1.155 ]

\WWAA Gliamo) (VY 53la) Y o plouds FY Sda —yiregS

o glio g ool 6op3 908 Tolaw 9 (Soglio — (5 )gh (S 33 (3 yod i Yyl
Y &9 Cobd 4 Wi 19 30 38 o guil &

@"U.CL“’- 4(PhD)‘c QJ:"'L“".J’l’-.' LS;“‘L o u(PhD)r Ligdal> Lo ydases u(PhD)Y B Sy St c(PhD)\ GGJU S
(Ph.D)™* st s S

o sl ool ol8ils (il o sl 5 s suStils (s sl 05,5~

) st ols oo Sy sl sl ( Sy Sl o S50 5 S sl i 35 0 555055l 5 5ol id 005 = F

Ol s i 5o pes 15> A&l o2 e s iy 0dKs (S S s S Y

Il e stz 2 s S8 o il o sle sdSKiils (g pske 055 —F

) ol Sliaw (K o sle sl ol o o Slidinr 35 00 =0

AYAA/Y/YO 15l fa,B AYAL/O/YN el yu s hesamaskari@yahoo.com SAYYYOAYVAQ (A0 ¢ ghawe ouiows 53 %

winl 35 oy polo axlllan Sud ablygo duio Yegh Cubd (loyd 9 6y (Sl (o)) i Ly o3 i bun
DV &g Cabd 4w (31050 )0 (il 9 (2 oS Tobaw 2 (Soglio-(S3lgh (oS 5 (2 p03

5 (03 095 93 )0 (oAl Wy 4 Ve g alid M jlow Ve pilo (Sl (2 lojl U gy 50 il by g Olge
ol ¥ ) (Soglio—(55lg (2 pod 42idVY (So pod 09,5 )0 W F0g0 31 Ao ool (;5)4) Jy5S57 9 (GA)) (Shoglilo-sl9n
sk 4 .050,5 el (odiay <dB b s 1Fe—Ve 1g3lad ciudion I ST V-V 1 Sglie) adiin Gud b w40
ol Jos ag ¢ gy poF ol 1 axaRYY 51 gy 3 e (S95 (5 S Wiged (LAl 3T 915 g (ond gl 4y Cenglio il ¢ poS” (g S0

5 5 (2305 0955 50 (P=+/++1) Ll 55915 g (P=+/+Y) (s guasil 4y Conglito c(P=+/+Y) (2 705 T oo Al 1Y 3l oy slaaidly
et 28l Bl (55l0lae jeb a4 (P=2/+0)) (Bpan iewS| JSTas g Gl 5yl Sre jeb 4 JHUS 09,5 A Camd
il sudline (P=+/TY) cpuiol Zolaw yo (6,10 S0

9 olgdl 4 Cooglio 2 po8 Tokiw ¥ g5 Cabd 4 M (1950 )0 (Foglio—(55lgh (oS 5 (0 po3 41D WY (g S A
305 oo ol comienl Zobans g1 (65 Lol b o S 1 Ll 35 4l5

ol (o5 9 33 03 305 (o 9 33 eyl gl A3 Ceoglilo (Y g (i Sl ()59 1 gualS (slaelg

i S 3 e 55h 4 S o (6 K i ] S o S i SV e Ahar 31 Y 5 ol

Sadsk s il g e Bile s ol ol P [N ] st axlpe ol 050, gt b cilises mls
4 S8 Sl el [F] sl o a8l 5 G e (ool

S g Ol gad, 4 g Dled Ll oams
50 5 amage A sl bus L p il oSy ) o Ll S sl | Unm ]
i 53 cttel l e s L o gl 4 s Sy s e s o S ol s
OB 5 il S0 0% 02 e @oF 5 ) e sile ol e 51 3l & Lo YN s i 5 Sl
o Ol (3] Sl (s o S s 5550 53 o ol St 2 Ssmnl oS [F-F] izl e Joio ¥ &
B PN R B IPAR I B 23 dsdig i g 8l s AS 5l s BB Ik 4 oS
2l o el e 8 el Bl 5o 5 aasls oS53 O\l (i s 5 5550l i
25 ol Al s R FHE ol el gl 552 35800 ool gl 4 Canglie o o (ASU) DN ae 5 anb
[V f] aal anals o pudl Cnlis 5o sage (285 S 558 0 h Cnslin s age i e S i S [AV]

AYAla]


http://dx.doi.org/10.29252/koomesh.22.1.155
https://koomeshjournal.semums.ac.ir/article-1-4195-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-05 ]

[ DOI: 10.29252/koomesh.22.1.155 ]

\Y"‘\/\ Q\.\.«M) ‘(VV L;Lu) \ b)u ‘YY .a\-L‘>

s

s S aamnl e b o) g olg e Ot 02 ¥ 58 ol
b 5 oblen (a5 Besis n w2 9 Ll ol g2
5 Lellos 5o s el 5 olsal s Jl) gl b s
S sl esas s cals b by e e s
S s 53 eSSt olbls 51T s L, edbl
adlle s 3555 slasbas bl ol 5l e el s w ol
a5 bl Sl s wias Sl Ll s aaly o) 3l
Gl Y g cals 4 Mal gy 5 sl Jels adla
Sdple 5 ae AUl By e B sl
(S ol ol 4 Ml pus (a5 Cllad 0alSs pas
O e pie 5 il P b Jite a5 cdlas able sl
O OO O P P P 3 I S Wi Wt
2 ek oS e bl g e Sl 2y s L
sl b ooolse Do s Ol waws O
sl 0 dial yi B 55051 511059 b 60885 ye
USSRtV WU P PPN P I - J W
Como b a3 8 15 anles 3,00 Sty by b ol
S S5l 3550 Dl e e S8 skt 4 gl cudle
23 ES g B 5 B jaatie S e e e
olbsls o 31 cule Lo ae Jal b Sasesl Gl p ol e
Gl B Y oy L 1) g8 Ll o &S Jragy 0 oS e
3l Oy 4 b o es] mias Ol adllas 5o oS s
555 53 53 (Sasm3 p 1808 5l eslizal L aSas 3) sl
8N ) JA8 5 UBNY) aslie —5l5n oS5 a8
g5 b b ol 02 eS8 Wbl lads b s
Lal o] Jlasl ol ks 5 aylsp dal sy s Slasal cadlae
A5 S dal b gasasl 5SS a5l 6T mbculs ) 5 eas
S ke ol a0 IS azeS Lo 5 adlae
5 435 336 IRMEDSAB.REC.1394.2.5 | i e
O 5 NV TIPS B C R
el saz ooy IRCT20181006041252N11
253 0335 08 Jalt o o ga3l 6 sy 5T (sla s
Bl b el 4 oS 500 Cund G o095 sl (o >
DA \Jﬁu—bfﬂ 035 A S o3Il G2 e 5 U
Sl e s gl 6 50 S8 /) cas | gl sl
S ey pasle s g Seslil e gl +/0 cds L
i Aglons (0 28) 88 5 9dme 1 (S 5hS) 0 055 e
LA a5l sslid b b g3l e dws
L okdl ,,e8 cale SAEHAN-SH 5020 Ju.
e aw 2oy 5l 6 Se e by s ) o S S el
P F PN A E R R VRGN PGS

\oF

Sla srslie $3lsp S5 Ol il S s (b
S 5l am 55 5m ey 5 i ¥ g <ebs 4 s ool
S5 a8 w8 e ol Sldlas ez 5o W] cud
N 2 ol S eslie 5 (5l Sl
s Sl JxS 5 gtev “ @‘-‘ﬁuﬂ s ol ol e
Sl Ll 5 eap 555 ol 4 b e gl esls
oxial 5 o S oz olo &S sbolas [VF-VY] sl sl
a5 by et GatS S50 4 oS ames s $beaSsnsl
s 5 el 4 Censlie ane s 5o LT a8 5 Lol
Wl o cls b b e el 5 (S olsie 4 [R]
S50 Al g5 o MS o gy |y sios OMSMe Ol Sl &S
0] O PR VU 111 Sy | [ VK S S V9
2 el 5 mS Schle y g5lsn teslie S 5 o
Sllae 81 kilos gai g2 L Y g ol 4 e olles
B R T AN S RONTERL ER AP WIS E AP
23505 e 358 St le i ((eslie b 5150 o)
solie saasly a8 ou bl obs 8 pllen 5 SRl L
5 SAp Qe b 4 [\V0] whose IS
C,LM 2ol e ain \Y 56 (YN P) oL
DB oz 2550 009 L) Glls 0B 5o 1) el 5 e oS
2l 2alS (g blas sb 4 op S sk dalllas ) 550
V0] s saslie el gl s (6 boline ot Jlo ol |
b s oL 5 ¢ Se Slllas glaasl - ol L
LYo VA] 258 Gl B 1 oo oS she it e oLSes
el andlas b sline (Y21 +) o,an 5 ool b 5]
win VY 5l Ly el o Shobies (51 o iSan
23S 8 055 Lol Glols 5 Gl ols e 55 S5len n
N

AU a5 S8 Ollae sy 4 ax s Loy, ol
g cobs @ Mo ohilen D eslie 3lon oS5 Sl
glcbhle , ol g ool olipd won onzed 5 Y
& Conslie an g 53 nlSpmal 53 cal GEE 5 ctiel 5 o S
sl ooy Sylie 4 axy by ] Cobs 5 sl
o ams VY 8U e ol adlle 3 Gon oo
4 Coglin y cptial (on oS sk eslie —(g5lsn S5
2o Y g el 4 e ol e 3 G sl

sosilome g b b sl w LS gs ol ol wdla
sl 5 J S 05 8 s 00l 055 S b sl
o Moo Jlo YomFepls e ol Jola ol idow bl


https://fa.irct.ir/search/result?query=IRCT20181006041252N11++
http://dx.doi.org/10.29252/koomesh.22.1.155
https://koomeshjournal.semums.ac.ir/article-1-4195-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-05 ]

[ DOI: 10.29252/koomesh.22.1.155 ]

oL&as 5 ool e

wein S Tobe sl — (3l S 5 o e atie VY 5L

a by e OBl L s )8 Ol s 5l a8
YY Sl aalsly bt by L”g.é’f‘j el 55
(s s\gol 5, S 5 amin lawl 555 59) o) 4w o> aele
a5 e \-ﬂ,byj Loy 5L et Jol cain s
Slge Jdos paads J|J~.é|rj; 5 eslizad b el ol e
Sl Ao w53 1 b sl B rae I oS3l 12
S s

SN g3 il plemet g b e (S e3lil sk o
Ao o g3 b s s il ypon cell \F LY 1 o
Shoas el aman VY ) e 5 US55 Fo Ol e
b gon (653 51 5, 50 b as w3 b o s
Ll Sl 5 Sty Jorle cnl dmd 5o aias ol gy
ool s 5l 5 sl calis a4 M o) 3l sba S5 &
Sgod A 4 S g g F s Sy 3 b o ge3]
0Ly b oad I p e 50t 5 sad 5l &)JTC“-? 3o S
cle oz g o) S sle s —AL 58 s Sl
Sl oS 5l el b 5 15N (o) 4 il 5 0 08
chle s ,Ss5lul (L CUSABIO BIOTECH)
Sl oS b el bos N i) 4 e o s
oarls Al sl as 5 ,Se3lwl (K] Monobind)
HOMA (g5l gan Jae L35 (295 Sl o smesl 4 Cunglia
oslizad 23 Jpn 3 b 12l SIS 5 o gl (580311 L
JYY] s
=2kl odeusl x (MUY sl 5548 (mmol/l): YY/0
(HOMA-IR) 1 guus! 45 s slin

sl o3l 3l baesls BIF O b o S
g5 03 Jb plabl Jpas 5l am as eslinl Sy
05 o5l 5l aias a8 8 8 S bl Ul e daesls
Sl 5 8 ool b alyly (oKan il (oosn 1
szl SaSl 5 555 0 siesls amlbos Sy Liro s
S5 lulasS Jdow 5y 8 5 baesls auslia gl 0z
I v g T o3 P8 0905 Ol s
0335 Jsb 53 b gosa3l b rae S Sl i o) skt
3zl 5 a6 Saslnl b sty S g3l 51 ey S
A 2l P<e/00 0 (g)la e Cla 2 bl Ll as
VF 4 SPSS 1k 5 5l oMbl o 5 425 ol
s e\l

oV

2o o sl (Jackson and Pollack) S5 5 ¢ suS>
b lagosel 3lon ol [YY] 4 asbons ol e 05 oz
s gSeslal o, o bl S pgesl sl eslaad

S S

Ader a3 a3l s il pa Sl i
P F-300 PP R COON 0] B P02 VG CON S PR W 0
K ol e 3 S S0 g5l crel&ins 5 Pl
g-<--> S e a5 LSS ) 4 Aty 1SS
K s Sl X s olds @\*ﬁ B
VY Sode 4y el 0y S LCudls Hads i)y eddocy e
seolds =55l en oS 5 fb.d»«em)»me«wm
Jold i a e ande pamsh patie S L
483 Ve eslie oper 4ids FO (oS pf 433 V=0
8l e anila o 0350 e b g )0 5 0 S5sn cn
D5 A ol A AT 098 00 et S

(S5 o slaoy 5) o A Joli aslie o s
2SN Y e Vit LSS S APV cas L
Fol=Ve San b Il gaes adds ¥ Jola olen s
IS5 ain VY e 53 J S 0p 8 oy ity M8 010
oS St bl aly, ole gl 4 ey
5 a5 ol @Vl S5 as laey S Jele zoplis
W o p b St b S L e calen ) S
RTINS PY V. ST IP S | VNG TR RS | N N T
boas a8 iy S5 S osesl binsesl Sl sam
58 S goso st Bl 55 b syl o Bl
58y e e b g3l 2555 Sl lal o
Do Camdy s S IS 1 ss a5l i o2l 381 L
S9 Os XB g odd e Ander o Lol ke, Loy
G503 3 parse ) Ml Soso 3 s M Sl
B Y G el Jsb s s oSS s 008
;&,JWY e 4 B VYY) oS5 cp e 05 S gs‘-“uﬁérj
S g el 5o JalS b 4 ail g8 s daia
bl o 5 a5 5 e Jsb s alal asly il
— il S5 e 05 S ole olaw) was wsliS LS
s Al Ol (G V) JaS 5 (OB V) eslhs
JSa 5o s iy Seles CJL 5 ) Jsds 5o L‘“@*}‘)T

) s Aj\)‘ \


http://dx.doi.org/10.29252/koomesh.22.1.155
https://koomeshjournal.semums.ac.ir/article-1-4195-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-05 ]

[ DOI: 10.29252/koomesh.22.1.155 ]

\Y"‘\/\ Q\.\.«M) ‘(VV L;Lu) \ b)u ‘YY .a\-L‘>

s

P PY 0 byl ph wly gl (25!

S5 e 1 i Wiy 3 Bl

Pl e

A 4

B Y'Y Gl GLQ )L;..LA u,...;‘..h .
SR P i 0 oS bl Blal e

).Eu' Yy :u;éotaj‘ G 09;

A\ 4

(o5 ¥ oped aan \V) alslas cdl o pas @

i AV s "5)f

y

— aalllas &y 5l g >

y
PN S 5 (e 098
(oS 5 opyed 4t V) asloe il ,s @

(S5l9o (Soglio (o yo3) dlan P aul>an @

\ 4

AV sasdllas 8 5l iz 5
Y ans JYs e
AV S Sl (S ] @

\ 4
= Aol b)) A0l 2
W el bl e B
seios b ) S
2 03 8 5 Faslie ($3lsn (oS5 e a4l Jpan
A=\ Y azia V aa % izin O izia ¥ fzin AgE 1Y Y aua \ Auia 055
v v M Y- Y- \0 \- \ (4283) oo

V.07 V. -£0J. V.07 V. -£07 PO-F-7

FO-7-7.

FO-7-7.

Silss @5;' ¥

FO=F7 (ain I8 oL 0) wus

o)l S TPO-V e Sas

‘;“-‘)uﬂ -sile

Ao, S TF PO Sas saslie

2 bgasesl P=2/-Y) ox m aoss 5 (p=-/-Y)
osb A s S e oslote A e 0se3lm
03 obbae o J xS A}‘)f 08 el 4Bl zalS o lolae
ol & G 0slom 0 Lasls S S
AT

e S Slae (oS 5 Ol ar ais VY ) e
(P=+/+\) J S 05 8 & ol g 655 55 B g gas)
2l ol g laliae sk 4,

s amn VY 5l e ol glas u_najjf o sleasl

sl 4 Caslie W(p=-/-F) S C}h‘ S5

\OA

02l (03 e bl lae Bl 5 Sl
s 2o 5 Sl ol Slae e Slas (G ey
5o aadllas izl s el oad B Y Jsdr 5o b iages]
IS 5 oS5 cn i 038 53 0m G55 Saasls 51 K e
il 52y (g laline sl
2 S i 28 o LAl e b
50N o ALd gk ey e ld o ohy sbas e
0905 sleasl Lazs saslie U’gbyﬂ oSNy oS 53 o
Sh ey pasla (p=2/0F) o ods s plas s


http://dx.doi.org/10.29252/koomesh.22.1.155
https://koomeshjournal.semums.ac.ir/article-1-4195-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-05 ]

[ DOI: 10.29252/koomesh.22.1.155 ]

oL 5 o)l5 s

wein S Tk sl — (3l S 5 o e atie \Y U

olalins Ssli5 i od s sdmlie J S 5 T 09 5 50
s °3)§ 23 095l 9 0900 U o el C;l?-w BE
\s J}J.:-) s sdmlive

S5 i 058 o (p=e/\) kil S8 5 (p=-/Y)
VY3 2l 2l (g lobinn 55b 4 J S e S 4y

S sl dm s S \#@'Jrﬂ &.ﬂx}jﬂ e Y Jgan

BN) o (V) J 8
P sl _ _ _ _ )
053] o RESTIE 053] RYSIRe 035/ i

-/0Y FO/AES/YO \EZAEARVALS (W) e
-/4% \WY/AE. /58 \VY/02A0/FY (e ola) 28
/YN VA/QkY /N A-/AERO/8E AT/AEND/VE AY/NEFL/Y (r,?}k;) 37)
VAR YE/NEOV/ O YE/NEAY/A- YA/YEAY/YY YA/YEVA/YE (e e 2t Sk Gnbay pasla
/N YN/YEAY/OFH YY/YEVE/VO  YY/VEVO/-A YY/YE-¥/-0 (h) s 2o
-/AA -/+XAN/ ¥ VAR LYVEY SRVAS LVVAS -/« EAN/ I EPTRIR ST
/N YN/YEAY/OFH  YY/YEVE/VO O YY/YEVO/-A YY/YEY/.0 (h) s 2o
S/eeNOYAYEAV/ANEE YR/YEFA/NY O YE/YEVO/Y. YE/TETV/ON (s 5o p SAS ) e ST Slas

C)rﬂuﬁ-..u,,‘*eu‘%c««i)‘-‘fg'#Oﬁ\-ﬁ#)J;“J-(U;AeC««-Jd)bngﬁw *

O w8 sl 4 Caplie 5 il (0 eS8 polie Y Ju

P ol SCARIPYS () J s
(Sl Judos) o303 om 3o e ose3) o o303 e 29 8/ pin
AR WE/YSEL/Y R NEV/ENEVL/AY \F/YAEAL/AY APE/FREY./VO (mg/dl)\m\;},\f
</ Y/ANEYO/NAFH \VAES47A0% [WVAETRAVAR o/Yx-¥/v¥ (HOMA-IR) ¢y gl 4y Cs5lis
</YY ARVA 22 4 a/7tA4/-¥ Vo /0EYV/YA AAVAEARVAS4 (ng/ml) pexial
o/ AYE/YAEA/AYFE NEE/YALD-/-4 AVY/YYEN./F4 0 AAY/YOEA-/AF (pg/ml) ¢y oS

b8 s ope3TP s (=95 & 0331) 0303) Ll A o o e Dol # oy (LSS s o3031) S8 05 5 4 Cos Gold e Sl F

dse B A V] WS 218 et s S e
5 sBios Ol et b g e s lie o3 Jsb o Ol
2l a5 1) Ol slaasly 5o sl b gs el &
(adn cozn) sl 0,95 Job o5 ol 8 Slim [YFLY- ]
o OS5 00l ,8 5 ol 5 b Ollas o
2 el ) L:»u;;fﬂ g s (i \Y) ol adllas 4
Lol adlles cboasl ool LY 51 als (Labs s
4 M o len 5o a8 gllas Ll Y- 0] sl 559 olallas
on S pbe 21 2o Sl SL Y g cils
Slos gad ool G o ctaslie b (g5lsn cpas 51 g iles S
(Y VF) oL 5 ol Ollas 4 o)) oo dhe o 51 S
35 kil ghlSer 5 523U 5 G 5 an alleals
e O I COSRN AR P L PR Y Y
50 ¥ gs cals 4 M 05 S ok 2 ) 3lse
DNE ) S ok Jblae (a8 5 sls DI e

V04

21 S sk Slolias (a8 ol adlas slaasly

Ol ols oLas o 505 8 50 Y £ Cals 4 Ve o lan
b oS Gkl 5 oS5 o S Gosie sl
(el sz ool by ololen 55 plaSEn) Koo S s
58 o Sad 5 O linad aalllas 4 o5 e i o 31 S
(Y5) olSan 5 b S 5 5 S e5y\San
ot ol 88 s 5 Ol [Y-—1V] 5 pa 0l
022050 B\ 5 Rl 8 0l mS sk 2 S5
oS o fsbine LalS oo aallas b alie 5 ls )3
o155 Sldlae saasl Jlr cpl U [\V] ws g 2yl 55 1,
g oS L;JU’@ s oL 5 S e
5SS [YomWV] W S B ) o eS she ek
O w8 rshe 2 S5 s 4 VY 5L oS

Ol sl i e 5 W13 S5 gy 3550 055 9SSl


http://dx.doi.org/10.29252/koomesh.22.1.155
https://koomeshjournal.semums.ac.ir/article-1-4195-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-05 ]

[ DOI: 10.29252/koomesh.22.1.155 ]

\Y"‘\/\ QLMM) ‘(VV L;Lu) \ b)u ‘YY .a\-L‘>

s

| el b oline oots e ol adllan slaasl,

sl Ol 5 5 ols plas oS5 s ain VY 51 gy
L ol lezﬂ_,w pae b glaasl b oalas i o
ARV BT COUSPRPS NI o B S PATA AR I K S
Sl by Lo 1) kel 5 n oS C,Jﬁw 2 Soler cp s auin
S s adlas ) 5o ols 1B e 23550 05p LS
53 bl s o ol b 2l 2l (oblae H5b 4
win A S6 ol 5 (o V0] st canline patal - ke
Ob3 o3 1 o sl 4 Caaplie 5 il Cﬁlﬂw 2 seolie cp s
andllas ol 5 ils 13 ) 2 3550 035 LN Ll 5 sl
ol Jo ol b el (S w05 S 5o el - shan
Ol (Yo ) ol 5 posle 3 b 5lss bl ialS
S50 55 358 o5 45 VY 5l |y el i Slsbins
Slosl 4 4z 55 L [YV] 0 S 1 8 558Ll sl 5 sl
T P O g AU PLRC G Pt
(i @) Wl 2V Oy, 23 4 cund ¥ g ol
s3ls ol Koo gm 3l Al axils (g 50 el o
sdiS las oyl G e [YY] s i8S &S cl s
gl Gl e [V ] s el 5 [TY] sl 4
w8 5 25 Kol 4 @l ol S s pattel
o gk SRl cel b s el bl e
Jobime Ll ol ole adllae s Ll [YO] 558 pipessn
Bl 55 o omiial o she Sl oS Wleols Gl Slalllas s
b e 5 Sad s s Solel phae b s
D3 s sl g5 5l G il 4l ok 5 22555
Shsliae )31 a8 o 5 ool adllae s [YYN -] 0K
o A s 5y ek O b gssesl il saalie ol
(asin 5 ek 4] Lo dalllas &y s g7 e oS dizils e
Dslias 535 G2l pas gam 5 5e [TV ] il I8 5U Sy
Cobe 5 055 WS e Lol 4 a5 b sl o s s pe]
olsse [FYIVN ] eas 2,18 oldlas e s 48 il
I P 2 SO IS RS PRI L N PRSI NG
aal Ul 51 e el Glackle i pue s, o i
Cobe b pobe s Jlasl osls Ks Gk sl Y]
ool Olss 5 pdsmdl 4 el Glagsls G pae il
Csbe ol pae Jolse 5l s (e 4l g0 o) i
S (V) ahas 5 ol sl ole adllae s ol
ol colis 85 g5 abs ol 53 cttal sl 48 035 S
K14 S5 )5 oleys Co Hats 5 edd a3y Lais S5b 4
922l Sl amas ook ol cov &S Sl 4 cuus

LYFP] opd mte e 4 gl g AR R

Y

e B N R AL BY S
JAS 5 S pobe 2 LG Cas bl pls sl
Hols 515 aadlae s, 5 ¥ g abis 4 e ol e 5o soealS
Solslias Lsb 4 = °J,;§ 2 AS lezw adllas onl o
[A] cdly (ralS S ey S 4 s

2 Pl g b sl ASl Dlas sbidshe 5o on 88
Cnslie 2ty S8 Dl 5 el sl S as S
acin VY il ol ol Lo slaasly [Y8] 558 e ol pmsl 4
S 2alS 5 o gl 4 Consli 35 Lol od oS 5 on
ol sl (1l (blas psb 4 s S alendl e
5 ol Conlas BB s o WS e 28 L bl
ols s aal, ) s [A] il oo gt ST slie s 2 ls
25 03 0 S 5 2 S5l Ssse 4 S &S culs LD
e Ssmal ) 2l LU end S s r Dok
45358 gl s Koo S5 sl slepled
gl ol 5o 1) a8 0n S sl 0lsm a0
g5 cebs sy 4l 5o Glos Bae K1 ol 5 as J
P32l S S i [TV] sl Y
o adlan gl 4 a5 b cal il [YA] 520 JUb s
2L Y g by 4 M ol 5 e s Sl 4
sl GXy, » Glane SU e 2055 Ol e
2l il Johe a5 gl amile s Sdas IG5 0us
G Lyl s g5 Il pead b eed 2l 25 e
Sl f).é\gﬁ SV POV R TCIUOW UHey Vi 2 1 BT PR
il el s Koo Jlaanl 055180 sl 03 S 5 o S
GBS e 0393 3] 26 SIS s Il S
4 j35):.-.'.-’T Koo eSS gl ol 5l s eas 5553 s
ol g Sl Gl (San 5 A s
4z 4 Lol 5 Lo st o SRalS 5l 2l
I7R0] 2y md ke

A oIl s razs b op oS &S wlesls plas Sllas 5
» Sl [V ] cd B s s plin) o2 s
JUis 4 o oS molae (S (YN F) o580 5 b adlllas
il o s e S B L (ol e ae Y
S sl plas 55 (Y 8) oL 5 o ¥ ] 5 Lo s
Yo el 4 e phlan 5o plial oa b cn oS C,sz
pae iode ol adlas s Il 0nl b [0] wal e ko s
IS 05 8 & Cod 25 05 8 53 o 035 Jlslias ks
303l e 4 S 2 03 S 53 g e358 alS 8
ol )y oS she (2alS o b olsn e 48 55 lokiae

Dl s


http://dx.doi.org/10.29252/koomesh.22.1.155
https://koomeshjournal.semums.ac.ir/article-1-4195-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-05 ]

[ DOI: 10.29252/koomesh.22.1.155 ]

oL 5 o)l5 s

wein S Tk sl — (3l S 5 o e atie \Y U

Oy jei 5 8L U Cuspame S5 S Wlesls pls
Sdplie J 8 50 5 055 o Lkt 4 L5 p-k»-‘
B S IO g PSS SPRCH S IS P
Aol adlae s [FO] asl VU [l s Jlsl Ol e
a3 038 53 Sk S 5 slapasla 5o sl 6 Ol s
bt sl 5 350 n s e ) o0 4 sanlis
5 2050 cn 5 0l Sl 5ot sl 4z 5 BB 055 (a8 4
b e ol s Jle alf | SandS J 28 550 ) 2
Ol 8 om0 A4 a5 [FO] sl ey
2 e 2l b s Fote 05 ol bl ), b adlas
by bi s o B4 3D Slaslesys S ga S5
o3 edd Il eslie Ol s 5 ol e ey 2l 3
oS eanlis pas Jolpe 51 (S oS5 e sl S
2lss S S5 a5l (65l 4Sokin [FA] sl 035 ,lskins
Sotm ORIBl 4 e Glen - seslie S5 a8
5Ol 25 [FF] 0580 (Dhiae By 5l 5 JE
95 2L B rae 6551 (02l) ol e (8L 3 ol B
A ook o b oo o2l pae Jlasl Lilse Sl
[¥7EY] wlos S S5 g0 ol

Ol s JAS s ol adlas acyspams )
bos e Slda 5l 4 b ases] alis, sl
o s Jb o bigosesl goss e 53 4 axg
Jsb o3 sz sl gy sl Hle J xS e oluds
oo ol 3hasl e ol adlae by game 5SS w0
oy ol ol sanl Ol s spa e sl
Wesls Jobos 28n 5 5 oad ol asin Jsb 5o o base]
23 8 J 8

S5 s i \Y diz ol gl ol adlas s
obos 4 Moo plolas cpttel ok S A sl - g5l
3 ool & Caslie (op oS sk S Ll ol Yo g
4 e b ley S plie J S 55 0 Al e L2l I8

AR T

S idyn ol eSS a Wbl Ll 5ol s

ol 5 B el L s Slags 4 Ml ol cule, |
S8 5 Sas wols plas asla o a5 Jlas el L1
D ool s sl s Lt 8 LS ol 51 S

r"‘j\'“"d‘ 6)\4'S/w\.;.«u 9 BN 5ol L;)\i

VA

s 4l gy 8 5l Gl Lo aalllas hlen Sinl 4 a5
ol as o) Jele cpl e Wles s ogsls Bl co
sl I8 3 lezw

o5 Ol amma VY o gl Lol adlhs cbaasl
Sl 55 il & sl pabls Jlsbins alS 4 e
Ao adllas (sl b ped 2580 ¥ g ol 4 D
5 33 5 obSer 5 plses (YN4) LS 5 S
1 o gl 4 Camslie Lali lsline L2alS (Y-10) ol,\San
Vs Cubis 4 D 6\-"=@>,~°ﬂ BYPC G- RN I g
Coglis 350 bl S5l [FA-TV] WS 5l
PRGN | P P S W R ¢ g5 ke ohlen 3 (S s
Sl A o an &l SIS G e B S 5
Aply A ask e S8 s GUls 5 lae o5
ol cp e & ol ol greslie 5 malimal 25,55 cp a8 52
4 S8 B Bl aasn (2555 Sl [YA] aas e
ol &S s e obis 4 M ol 31 oLl Js s odlae
st ] s s 6o Sas Ol i 4 ataly Ol o
g5 S slooaima sl s 5 Sl sime 2l 3L B e
Fisn g5 Ol 4 reslie 5 (65l nmi S5 Al o F
Sl oai bl o gl b 5 SIS S s 505
ol 23l I S350 cpdin fsazme 5o [YA]
Lol cpl o s, slacdleb plonl Colate o gl
Gl Bl ok Sy Glesply Gl el
Sl 035508 ol 58l SIS samsJlas! sy, s MRNA
o sbawl gas SU sl b, als ‘}L?-:Sﬁjib 3
I e 4 Al 4 05 ) S ey il ol
il sshie 4 dlae (S s i 5 Alas (S s
JA] el S8 cusls

S5 et i Y ol plas ol asdlae sbasl
S MO Sy (el (ks (s Ll pae i 4 e
i Bgasel (S S e e s oy
Gl ol adlae b Ll sbaasl sas ol Wl
Blos S5 eanlin 558 ol 5o (goblias ok 5 Loy S
s adllas glaasl L basl o) Jb ool b [F--FY]
Lol asl g guns oL 5 phaes 5 (Y1) oLk
GF oS5 ot 3 e 1 33 s le bl 2alS
ol o Sene il SAae 7l 3351 oplise [FY7A] s
035 Lala) o S5 2l ety s sl aaulya
W) Csline o sbal s gz o0 b 00y (S
dex g pis L ossmy 5 s o) Jsb den e IE R
Olalllas [FF] ol o8 dslas Lol s plde 35, J =8


http://dx.doi.org/10.29252/koomesh.22.1.155
https://koomeshjournal.semums.ac.ir/article-1-4195-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-05 ]

[ DOI: 10.29252/koomesh.22.1.155 ]

VWAA Gl VY o) ) o)les Y 0l e S
[21] Saremi A, Asghari M, Ghorbani A. Effects of aerobic ™
training on serum omentin-1 and cardiometabolic risk factors in éP

overweight and obese men. J sports sci 2010; 28: 993-998.

[22] Jackson AS, Pollock ML. Practical assessment of body
composition. Physician Sports Med 1985; 13: 76-90.

[23] Sarafidis PA, Lasaridis AN, Nilsson PM, Pikilidou MI,
Stafilas PC, Kanaki A, et al. Validity and reproducibility of HOMA-
IR, 1/HOMA-IR, QUICKI and McAuley's indices in patients with
hypertension and type Il diabetes. J Hum Hypertens 2007; 21: 709-
716.

[24] Jafari M, Mogharnasi M, Salimi Khorashad A. Effects of
endurance and resistance training on plasma levels of chemerin and
factors related to obesity in overweight and obese females.
Armaghane Danesh 2015; 20: 273-286. (Persian).

[25] Neuparth MJo, Proen§ia JBo, Santos-Silva A, Coimbra S.

The positive effect of moderate walking exercise on chemerin levels
in Portuguese patients with type 2 diabetes mellitus. J Investig Med
2014; 62: 350-353.

[26] 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 cells.
Diabetes 2009; 58: 2731-2740.

[27] Goralski KB, McCarthy TC, Hanniman EA, Zabel BA,
Butcher EC, Parlee SD, et al. Chemerin, a novel adipokine that
regulates adipogenesis and adipocyte metabolism. J Biol Chem 2007;
282: 28175-28888.

[28] Kaur J, Adya R, Tan BK, Chen J, Randeva HS.
Identification of chemerin receptor (ChemR23) in human endothelial
cells: chemerin-induced endothelial angiogenesis. Biochem Biophys
Res Commun 2010; 391: 1762-1768.

[29] Chang HM, Park HS, Park C-Y, Song YS, Jang YJ.
Association between serum vaspin concentrations and visceral
adipose tissue in Korean subjects. Metabolism 2010; 59: 1276-1281.

[30] Malin SK, Navaneethan SD, Mulya A, Huang H, Kirwan
JP. Exercise-induced lowering of chemerin is associated with
reduced cardiometabolic risk and glucose-stimulated insulin
secretion in older adults. J Nutr Health Aging 2014; 18: 608-615.

[31] Aminilari Z, Daryanoosh F, Kooshki JM, Mohamadi M.
The effect of 12 weeks aerobic exercise on the apelin, omentin and
glucose in obese older women with diabetes type 2. 2014.

[32] Daryanoosh F, Aminilari Z. The effect of 12 weeks of
resistance training on the Apelin, Omentin-1 levels and insulin
resistance in the elderly overweight women with type 2 diabetes.
ZUMS Journal 2015; 23: 29-40.

[33] Moreno-Navarrete JM, Catalan V, Ortega F, Gomez-
Ambrosi J, Ricart W, Fruhbeck G, Fernondez-Real JM. Circulating
omentin concentration increases after weight loss. Nutr Metab (Lond)
2010; 7: 27.

[34] Yan P, Li L, Yang M, Liu D, Liu H, Boden G, Yang G.
Effects of the long-acting human glucagon-like peptide-1 analog
liraglutide on plasma omentin-1 levels in patients with type 2 diabetes
mellitus. Diabetes Res Clin Pract 2011; 92: 368-374.

[35] Giirsoy G, Kirnap NG, Esbah O, Acar Y, Demirbas B,
Akcaydz S, Oztiirk A. The relationship between plasma omentin-1
levels and insulin resistance in newly diagnosed type 2 diabetic
women. Clin Rev Opinions 2010; 2: 49-54.

[36] Pan HY, Guo L, Li Q. Changes of serum omentin-1 levels
in normal subjects and in patients with impaired glucose regulation
and with newly diagnosed and untreated type 2 diabetes. Diabetes
Res Clin Pract 2010; 88: 29-33.

[37] Balducci S, Zanuso S, Nicolucci A, Fernando F, Cavallo S,
Cardelli P, et al. Anti-inflammatory effect of exercise training in
subjects with type 2 diabetes and the metabolic syndrome is
dependent on exercise modalities and independent of weight loss.
Nutr Metab Cardiovasc Dis 2010; 20: 608-617.

[38] Liu Y, Liu SX, Cai Y, Xie KL, Zhang WL, Zheng F. Effects
of combined aerobic and resistance training on the glycolipid
metabolism and inflammation levels in type 2 diabetes mellitus. J
Phys Ther Sci 2015; 27: 2365-2371.

[39] Samadian Z, tofighi A, Mahdi zadeh A. Effect of combined
training (aerobic- resistance) on resistine serum and glycemic indexes
in type 2 diabetes obese postmenopausal women. Iran J Diabetes
Metab 2013; 12: 524-533.

[40] Jorge ML, de Oliveira VN, Resende NM, Paraiso LF,
Calixto A, Diniz AL, et al. The effects of aerobic, resistance, and
combined exercise on metabolic control, inflammatory markers,
adipocytokines, and muscle insulin signaling in patients with type 2
diabetes mellitus. Metabolism 2011; 60: 1244-1252.

\PY

[1] Coldberg SR, Sigal RJ, Fernhall B, Regensteiner JG,
Blissmer BJ. Exercise and type 2 diabetes: the American College of
sports medicine and the American diabetes association: joint position
statement executive summary. Diabetes Care 2010; 33: 2692-2696.

[2] Hordern MD, Dunstan DW, Prins JB, Baker MK, Singh
MAF, Coombes JS. Exercise prescription for patients with type 2
diabetes and pre-diabetes: a position statement from Exercise and
Sport Science Australia. J Sci Med Sport 2012; 15: 25-31.

[3] Khamseh ME, Abdi H, Malek M, Shafiee G, Khodakarim S.
Relationship between patients' perception of the importance of
diabetes and metabolic control and pursuing chronic complications
of disease. Koomesh 2011; 12: 334-341.

[4] Hajihasani A, Bakhtiari AH, Taghikhani M. Effects of
eccentric and concentric exercises on some blood biochemical
parameters in patients with type 2 diabetes. Koomesh 2012; 338-344.

[5] Han J, Kim SH, Suh YJ, Lim H, Shin H, Cho SG, et al. Serum
chemerin levels are associated with abdominal visceral fat in type 2
diabetes. J Korean Med Sci 2016; 31: 924-931.

[6] Lago F, Gémez R, Gmez-Reino JJ, Dieguez C, Gualillo O.
Adipokines as novel modulators of lipid metabolism. Trends
Biochem Sci 2009; 34: 500-510.

[7] Chakaroun R, Raschpichler M, Kiléting N, Oberbach A,
Flehmig G, Kern M, et al. Effects of weight loss and exercise on
chemerin serum concentrations and adipose tissue expression in
human obesity. Metabolism 2012; 61: 706-714.

[8] Saghebjoo M, Shabanpoor Omali J, Fathi R. Effects of 8
weeks high intensity circuit resistance training on plasma chemerin
levels and glycemic control in male patients with type 2 diabetes.
Olympic 2013; 21: 99-113.

[9] Wittenbecher C, Menzel J, Carstensen-Kirberg M, Biemann
R, di Giuseppe R, Fritsche A, et al. Omentin-1, adiponectin, and the
risk of developing type 2 diabetes. Diabetes Care 2016; 39: e79-e80.

[10] Fathi R, Nazar Ali p, Adabi Z. Effect of 8 weeks of
resistance training on omentin level and resistance insulin in obese
and overweight women. J Appl Sport Physiol 2014; 10: 109-120.

[11] Hong HR, Jeong JO, Kong JY, Lee SH, Yang SH, Ha CD,
Kang HS. Effect of walking exercise on abdominal fat, insulin
resistance and serum cytokines in obese women. J Exerc Nutr
Biochem 2014; 18: 277.

[12] Oliveira C, Simdes M, Carvalho J, Ribeiro J. Combined
exercise for people with type 2 diabetes mellitus: a systematic review.
Diabetes Res Clin Pract 2012; 98: 187-198.

[13] Praet SFE, Van Loon LJC. Optimizing the therapeutic
benefits of exercise in type 2 diabetes. J Appl Physiol (1985) 2007;
103: 1113-1120.

[14] Yarahmadi H, Haghighi AH, Shojaei M, Beheshti Nasr SM.
Effect of nine weeks of moderate aerobic training on insulin
resistance and appetite level in obese women. Quarterly Horizon Med
Sci 2014; 20: 9-16.

[15] Faramarzi M, Banitalebi E, Nori S, Farzin S, Taghavian Z.
Effects of rhythmic aerobic exercise plus core stability training on
serum omentin, chemerin and vaspin levels and insulin resistance of
overweight women. J Sports Med Phys Fitness 2016; 56: 476-482.

[16] Khademosharie M, Amiri Parsa T, Hamedinia MR,
Hosseini-Kakhk SAR. Effects of two aerobic training protocols on
Vaspin, Chemerin and lipid profile in women with type 2 diabetes.
ISMJ 2014; 17: 571-81.

[17] Stefanov T, Bluher M, Vekova A, Bonova |, Tzvetkov S,
Kurktschiev D, Temelkova-Kurktschiev T. Circulating chemerin
decreases in response to a combined strength and endurance training.
Endocrine 2014; 45: 382-391.

[18] Askari R, Ravasi AA, Gaeini AA, Hedayati M, Hamedinia
MR. The effect of combined exercise training on some adipokines
and insulin sensitivity index in overweight females. J Sport Biomotor
Sci 2011; 1: 25-36.

[19] Banitalebi E, Shahrekordi ZM, Kazemi AR, Bagheri L,
Shalamzari SA, Faramarzi M. Comparing the effects of eight weeks
of combined training (Endurance and Resistance) in different orders
on inflammatory factors and adipokines among elderly females.
Women's Health Bulletin 2016; 3. (Persian).

[20] Ghanbarzadeh M, Kazemi A. The comparison of three
different concurrent training on chemerin plasma levels, insulin
resistance and physical performance of older women. J Knowledge
Health 2016; 10: 40-47. (Persian).


http://dx.doi.org/10.29252/koomesh.22.1.155
https://koomeshjournal.semums.ac.ir/article-1-4195-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-05 ]

[ DOI: 10.29252/koomesh.22.1.155 ]

oL 5 o)l5 s

wein S Tk sl — (3l S 5 o e atie \Y U

[44] Marcus RL, Smith S, Morrell G, Addison O, Dibble LE,
Wahoff-Stice D, LaStayo PC. Comparison of combined aerobic and
high-force eccentric resistance exercise with aerobic exercise only for
people with type 2 diabetes mellitus. Phys Ther 2008; 88: 1345-1354.

[45] Albright A, Franz M, Hornsby G, Kriska A, Marrero D,
Ullrich I, Verity LS. American College of Sports Medicine position
stand. Exercise and type 2 diabetes. Med Sci Sports Exerc 2000; 32:
1345-1360.

[46] Hamedinia MR, Amiri PT, Khademosharie M, Azarnive
MS, Hedayati M. The effect of five-week daily aerobic exercise
training and ten-week every other day aerobic training on some
markers of women with type 2 diabetes. 2012.

\VEY

[41] Tan S, Li W, Wang J. Effects of six months of combined
aerobic and resistance training for elderly patients with a long history
of type 2 diabetes. J Sports Sci Med 2012; 11: 495-501.

[42] Yavari A, Najafipoor F, Aliasgarzadeh A, Niafar M,
Mobasseri M. Effect of aerobic exercise, resistance training or
combined training on glycaemic control and cardiovascular risk
factors in patients with type 2 diabetes. Biology Sport 2012; 29: 135.

[43] Church TS, Blair SN, Cocreham S, Johannsen N, Johnson
W, Kramer K, et al. Effects of aerobic and resistance training on
hemoglobin Alc levels in patients with type 2 diabetes: a randomized
controlled trial. JAMA 2010; 304: 2253-2262.


http://dx.doi.org/10.29252/koomesh.22.1.155
https://koomeshjournal.semums.ac.ir/article-1-4195-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-05 ]

[ DOI: 10.29252/koomesh.22.1.155 ]

Volume 22, Issue 1 (Winter 2020), 155 - 163

Effects of 12 weeks of combined aerobic-resistance exercise
training on levels of chemerin, omentin and insulin
resistance in men with type 2 diabetes

Mehdi Zarei (Ph.D)!, Seyed Mehdi Beheshti Nasr (Ph.D)?, Mohammadreza Hamedinia (Ph.D) 3, Hossein Taheri
Chadorneshin (Ph.D)*, Hesamedin Askari Majdabadi (Ph.D)™

1 - Dept. of Sport Sciences, Faculty of Human Sciences, University of Neyshabur, Neyshabur, Iran

2 - Faculty of Physiology and Pharmacology Departments, Cellular and Molecular Research Center, School of Medicine, Sabzevar University of
Medical Sciences, Sabzevar, Iran

3- Dept. of Exercise Physiology, Hakim Sabzevari University, Sabzevar, Iran

4- Dept. of Sport Sciences, Faculty of Human Sciences, University of Bojnord, Bojnord, Iran

5- Nursing Care Research center, Semnan University of Medical Sciences, Semnan, Iran

* Corresponding author. +98 9122584789 hesamaskari@yahoo.com Received: 12 Aug 2017; Accepted: 15 Jun 2019

Introduction: Regular exercise training has been shown to be a useful option to treat and prevent type 2 diabetes.
Correspondingly, the purpose of this study was to investigate effects of 12 weeks of combined aerobic-resistance
exercise training on levels of chemerin, omentin and insulin resistance in men with type 2 diabetes.

Materials and Methods: In this clinical trial research, 20 male patients with type 2 diabetes were randomly divided
into two groups combined aerobic-resistance training (n=10) and control (n=10). Subjects in training group performed
12 weeks aerobic-resistance training, 3 weekly training sessions with given intensity (aerobic: intensity of 60-70%
maximum heart rate resistance: intensity 60-70% repetition maximum). Blood sampling was taken measurements of
for chemerin, omentin resistance, fasting glucose and insulin resistance in the beginning and after 12 training protocol
weeks were conducted.

Results: After 12 weeks, in the combined training group chemerin (p=0.01), resistance insulin (p=0.01) and fasting
glucose (p=0.001) decreased significantly and Vo2max increased significantly (p=0.001) than the control group.
Significant change was not observed at the levels of omentin (p=0.37).

Conclusion: 12 weeks of aerobic-resistance training in men with type 2 diabetes decreased the levels of chemerin,
insulin resistance and also fasting glucose, but did not affect the level of omentin.

Keywords: Exercise, Diabetes Mellitus Type 2, Insulin Resistance, Chemerin Protein, Omentin Protein.
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