Loud ubo p b oy plial oy clb- ol o5 by p (Goliiw] o poi aan A J56
99 9 9y yoinw|

rw KWEIW Sl Lo oo ¢ * ol e 4o

Ol ol g pla ol ¢ 25555 S35l 58 9l LSS
IRl o9 el olRasls (59 (S50 8 09,5 Jledils ¥
Ol Ol 9 play oRA1S (5559 (S5slsa 58 09,5 Jlobinl Y

shS

ooy Syt 5103,5a5, alar | (535,5 A3 5 55 sn opmina el olad 3 oDl S3Lnn I 5y s 2BD 3 Ain
2 @l gz Sl Vol 05 ol e el (yed Sl ey 0l BadS ) Bua 008 e b ks ol
JrS 098 lyie 0 &)y 7 (Bolal O g0 ar s 315 5Oy e VA (e 51HGERT Shg) 09 sl g 15 (b 5 sl hge
20,8 Wl g o sl (Blie 090 B)5 9 2z 2 e w3y Bkl esile (U sl &) p ebs el Sl 4l
SRl (2 pod NS s (o V) (S0l J5US g (o 7)) (haliinl (o3 (b3 095 90 4 (Bolad job 4 o &) s
8,8 ploul aan A o 4y azan )0 59, O b wdlal ol cole, Lg VO, a0 Ve B0 G b 10,5 le5 (g5, g Julls
L= el 05 Ol 65 o3l )5 pslaer b wised (alial oz il gliid Gosb Sl s ae A UL ST e
55 i 3] 3 46,5 Sy il ly el 5T ke 51 SPSS I3l 03 L s ol ol 5 4355 i pladl RTPCR i,
oyes azan Al e g b Sl o e hge (38 50 ()l s gl i ABl 28,8 bl p<e /oD gLl s maw o
O obe slogime ol Gl ool b sl &y yo seglas geliinl el aan A Ll (p>e/00) Cullad sg2g wliiul
9 V= Oeiial 35 Sl Gral38] 5 telizw! (s el 53U s az gl bt S Azl (p<e /e o))l lisl oy b V-l
A5l ey Gl 355000 Jaio gy Sl Laags SIS bl 8 5 AKT e 9m5 Jlsb o Jole ol i
sl sl bs hlew o5 a8 als [0 cege il

90 &5 Cabo (glaa! oy cdl V- il 5 celainl oy a3 1 guadST Wb ol

f3)9 S59les 3ud 09,5 (SN Sy 0uSLiilS a8 ply PYCW XY TS Gl Glewl eyl (Jgsumo s g
DOI: 10.22077/jpsbs.2017.445.1171 mahdiehalizadeh85@gmail.com : g =SJl Sy



1590 g 0ol ude 4340

Bge (oete) 138 8L 0 o (W 5055 8000 59,55 ole)
oo h LS Y').?L:e Yoo 50 Hc\:q‘% HYH))
Sl (Yoo A (oL%s 5 Moyl e A Sl
5 Sdglie OS] jo ol S b ] mis 5 y0 Dz
Tl o e e A T gl 5 Lesal) wsl S5 el
Slapasille Gk 5l (2559 Solld izmen (Ve oA
5 o> 58 0 PSS Gras g cdlys cwl b il
el cpl 5l (P S dee 1) cdled 1
Jlasl Bl Gas g5 gl GlBl l asle
U (hod g et RIBl Bs 805 4 (g
@bl )0 S &b Sl Sl JUsl mlidl g el g
ae Joho slad mlaw 4 F g5 555I5 oaims Jlil
RUSCHU ESRUIN PSR ERNCTOU Y RS SN IK SRR T 9
5 0,0 G 525 0 S pacdplie ;o Yoo el
S g0 DMae )3 (9> S Sras ML o
) oMas (Bpae o (9> WS el ped nlplo
o S8k o sdend Bk g esged el
bR 5 Nedsa) 05 o 0jy el g

(Y--q
HL-" b gt s ™ opaSlin) slapb b a8 V- il
5 Sb) i ee w3l 5 T 0 B (losy, 8,5
YAY 5 oedls BbS ¥E JoShe (y3s shls (Y- + 8 (o) K00
wlisl o il by base a5 wil o anel ool
Sl 3900 O] QR et 5 99800 105 5 Ol
G50 g Lgws e f ol 5 L) ol gl
4 Coglie 5 (Sl Gl b el (oo (e (V20
4 Swglie 5 Slr @Bly 0 5 wbioe el s
wpse alS 1 il 05 ole ol 5l GB6 e
S Gyan il odle 4 (Yoo) TSy, S
@z 0 L oedliud cdld g gl 5l (AL
bore o Ll glisl Gbcausnsl 5 ol p;

al So5 Gras 5 g, Ll was o il el

1. Campaigne & Lampman 8. Adiponectin 15. Fu
2. Adipocytokine 9. Apelin 16. Xiang
3. Gulcelik 10. Omentin 17. De souza
4. Teixeira 11. Hedia
5. Resistin 12. Complementary DNA
6. Tumor necrosis factor a 13. Yang 20. Hajer
14. ST Jean 21.Bakhai

7. Vaspin

Pl oy glisl o b V- ol o ole 2 Soliiw! op pod adn A J50

doddlo
ad ol Lo 4 aS cwl Sl Pl SO cobs
dos @ Cuglio (gl B0 el Jin g e
Jsl &5 cabis 99,5 oo Slml s Jelse nl 599 0 b el
I I e T R D e
4 Cooglie Alewgs 90 €95 Calio Lol 03,5 oo ydgal 2528
pade 09> Gedgedl Olie (omed GRS Ly gl
O Cwglae uals Joli cobs jo gleys Slaal 005
SeS 5 @9l Gleyd () eadss S ol 5l gl
cdl O Y 5 GeeS) wilse Olged] miy
Sy sla JoSlo )‘ $olaws s‘_gj)ﬂ 6,23 0 oogdle <z
Y 1 & - . M
OB ghlugol &5 WS mdS oy ady 1) Jub
Vel (K0 AW 55) igd o 0dwal (gm0l
S9g hlisee sloplSansl (Yo ()50 4 ", S
o L . 1. .
‘ M.)) ‘?_U‘fj'lf“’"‘ L ulysn dl.o.> U‘ )‘ d.f AJ)L)
a7 A .y £ . .
U‘L| ¢ u.u.i)j,.:..)‘ ¢ Q"‘"“"‘"ﬁ <Ll )9Rg oS )BJ‘KJ J.nlc
el (Yo o0 (1,500 5 lawe) sges o lal il
Slass g Kb gy Yeo¥ Jlo o a5 cunl oS gl
S ewol ol 0ne, 8 slwlis b 5l 6,500
T SL) e o gt 5 gLl o> il cDNA'T
999 S Al 5o el o (Voo S
& o) oyl alaly g0 g5 cobo b og o)l 1,3 1922- 23
Y c . 0. e . Ff
g by Ve (1Ko g Ted Veer (K0 e
a alie Glew p80501 ¥ olls poal (Yoo ¥ ] S0
JSG V=il g bl oo Vol g V=il slapl
- W . . L alex
‘ul)i:o 9 ‘)}wo) Canl ULAA-" P BLENSY = u.u); 0l
Y-V
» oa)LC MSL Q"‘ oy JL:.‘B u-’)sj'-”‘ UBL c_i: 3 uﬁl)
5 losS i 5l Shgen 5 oz S35 melais
Gl 4505 (oo mhp g i ) b (S gule g layge 90
(owal 9 SS90 ]) i gandl s Cla o (S gL
A . .
Sl (Tl o pdS” el (2592) (202 el
22. Karmazyn

23. Ahima & Osei
24. Inadera

29. Endothelial Lectin HL-1

31. Blake & Ridker

18. Cholesteryl ester 25. Glucose transporter type 4
19. Antuna-Puente 26. Manetta

27. Senolt
28. Intelectin

30. Intestinal lactoferrin receptor



1Y¥aA OLLMH'B 9 )LQJ. Y D)L‘\.sl Y 099

gh glme Gl Dy S 0555 5 S yeelS 55

9 IS 9 cobo (ilew o el 28 Cosnl 4 axg5 L
ol dallls & Sl Sl oiSh s lens ol oolay
S dily Dygo 4 Oladss ol 5ST g wl asly el
S g wloolai I8 (o) 0590 1) (359 Sllad 236
by el (s Slld o SISE pw)n @
win A b oy aallas cnl )0 5, ol 5l sl 0
sl Shge (o S8l V-l 05 Ol el 2 o3
A 0y gy il edd (b

G (P9

Sy e V59 2 &S Sl (05 dalllan S ol Goiod
PNV RN (S5g eSils 5 59, FOTD (g dielo b
Sllge oKiole;] & Jsl 51w Lo &) s plsl
wan S Dde a4 oolpd dRidls LB, pele Sl
Codlae His 9 A o) g e Ly )55 sl
F o Bolal Oyge 4 ol ol 6,105 (p SV0 N )
A Jsb 5o g wad QL el 58 098 plye 40
O e alls o bl g gole wdss allae aian
il o ol il oz ol g odld 4iaS og8
Gdw aas A b 5leale SL sl o) jo cubs s )3
BP9 @l ol 5 ol 4 ol i tws 5 0z el b
Vo Ol o Greggisiil 9 SO (Blas osy0
P om ais ez oS Wi pws pp)S s
CBIE sk s Sefal eSS sk ) S Ll
o903l Olye 4 il pws g e S e Yoo 5l 5VL SIS
e (0N )55 5 salgs) b 55,5 L5 5 s
A 5 G 7)) (Seliinl (i (SHbs 095 90 4 Lo &)
959> 0 e 4 )15 g olSts b (g5lulis] cur b o)
Fro e g 4BB0 p e 10 Ceepe b oadds Vel
ol Sl yes ‘@l,:..ﬂ €he SOl asm Adged o el Az o
Celo jlaian ;o 59, 0 Ol ped ol plodl aan A Soe 4
aan o b s e el el jels 5o VY =10
aS 488y 0 e V0 Caepw boadds YO ol a4

1. Tan
2. Hyperinsulinemia

3. Moreno
4. Bai

O039 39 (S ) pole (69 1,5 ladllao & 5l

(Y2 0 s L) ol
2 S5 5 lgm 45 23S B)F (V0 A) K05 8
Selsi 5 el MRNA Ly 590 4 aiasly 9 1> (e 55b
. Y .
Tob Rl cage 5)l0 (e yob 4 ceidguilola
(b 1005 o il sla boge;l jo Lewdl V- il
peba Sl g el g (VeoF ol 5 SSL)
L u)lfj,.uﬂ ol adale moliél as Q—l oo s sualS
ond 5,155 039 Rl 5w (Segedl Conles al3
ools lis sasite ladllas (Vo Ve o500 5 ' g3y50) ol
S o S 8395 Lilod g il g0y clale 0 a5 Wl
Ol Sble g gl 4 Caaglie (ol 93 4 oS 599
chw a5 Jb 0 w0l 0g2g i (Swen Ledl
e Smaod HDL g uiSGgmol cbale b cyitial oy
(Voo V oo, g b)) ol asls
Syt gl cglond alis Jas Jole gy Colled SgeaS
LSl g (V08 Pyl 5 Gublis) wilign 99 £95 Subs
) Gedgmsl 0 Cuoglie 5 (Bl ws5l9n (aped &S Cel 0nd
ond Lasine (Yoof (L5s 5 T ) aas e als
Slllas b ol b (Vo0 S 5 lawp) i lis,
55 ol i Sl b b b5, e o
G505 5 ek iyl el sati bl V-l
B Ol 53 Siler s atia WY Jlis a4 V-l
ddr S5l g O e o 5 (Vo) e (0500 5 (o0)lo)
o0 ) I PR @‘)M sl &y 0 gler culed
s axae F Sl ien ol oals (5,55 (Y- \Ya
V-l olewdly Zolaw j0 (ghls pxe gl Seglie
dslie [0 yuwgijeiy el boads bo glie o o)
55 5 ) ol ot ssmlie ils 7S 0,5 L
aS Wil 60,5 5,138 55 (YY) 01,50 4 00l) 00 (Y-\Y
9l st e Wl oe Dk oligS (haglie 1 pel
olie (ol carge «5iiSSgnal o V- putiel oy gl

5. Venables & Jevkendrup
4. O’leary



1590 g 0ol ude 4340

& a8 65 ojlil RT-PCRT g, b V-ginel 05 0l
glpl oo Joadl jgiws Gulul » RNA 2l 5l jslase
il 5l a8 e YO jode 4wl Jes ST TSSOl
05 opiged Seb b o) kS lawgi g adly o
4 il aslsl alls RNA & oliws b gl sl oy
Job oy JJo 4 cDNA 4 Total RNA Lo elaie
5 ob oolitul el Hlsie 4 eliXa pes, I RNA Jlgs
o5y il SeS LRNA &) sl Jlail 5l ey
ploil RNA (55, 5l GugSiae ()02 s S5l S il 3
S peke &) Jeua 50 ghaie lasealy lws S
(YYD o500 5 o28) o oolitul V- puiiel CDNA
Sl 'HPRT £33 51 3o ol 53 "olize 05 et

Pl oy glisl o b V- ol o ole 2 Soliiw! op pod adn A J50

5G9y pgh (oo 48,5 S5 0 Vo, do)d B0 Joles
@A e e )b LAl ol Cole, b g Wags Glo)S
Ol Al ddBy 0 e ) Gy g 4B O Doe
o VY Cal bagds £ 4y plio alan o b ol aslal
VO, o, B0 Jolee Jol dibn 1y ped Gold ., ddBo
V02, oy Voo Jolee s aton b g ol a8, oy jo

TURER RS SPRPSREI) vy
Sl Al 5 Gayed dud 3T 5l e el FA
09> Guy Bk 3l s el L5 Gie b o, olial
5 pSkSIeS e Vo ekl ol oS5 (Slao
CL o ML (D98 (0 p S 9hST 0,5 (hee VO naliS
Sl e b o S gl ple> olisl o2

6‘)“ (RO S0 é’LA e_:)‘ )‘ oolaul L: 9 A ALl

03,5 JEe (A1) 58 4 gom b

Y = ool G posl N Jgu

Forward-omentin-1

Reverse- omentin -1

5-CAAGGAAATCAAGGAGGAG-3

5-CAGGGTTCTTGTAGTCATC-3"

clw) Thermo oS Josllygiws 3ubo €DNA Colos (5l
RT-PCR I cyuizman 50,8 b a3V ol (5 0l joiS
Syber Green (s, sliwe 2 boyouly (S5s (svon S

w A -
=S Ol oy 8l e T Sled AC, g, 5l o eolazul
o oslatul S Jsa b slime 2 V=gl (3 ' o -

(Voo ) O o Sians 5 Slad)

. , . AD
Relative fold change in gene expression =2~ ©7

Ac.=C c
AAC, = AC, test sample — AC, Control sample

T target gene T MT reference gene

S omlly el ee3T b o 39 e ls bl L]
30 Bog )8 39 G Gyl Fre Dglas aS ol lis 4d)b
o adlae azan A 5l o 9 (p=07FF) olai g il e
dlio )0 opl podle (p=2/27) 5,55 (5,18 S S
boase A slas g al oley 0 b o) (55 (29,5 09
IS e o aS ol lis bl il t g bl ae)]
O (sabd 098 5 (P=0IAR) (b JuS slaeg S

D,lai g (5,0 sime Dol (p=1/VY) celail

A bl Yo asews SPSS 133l 6 5 b s sols (g bl Judos
~ 95 5alS (505l b ladised migi (09 ek ow) 2
b ools aj55 a5 bl 5l 5 0i plosl (K-S) "' Gy pa
5 45 slp Syl bl sla oy, 5l g b
oolawl bl &) 59 sl ools Lol oolawl o ools Ll
t o305l 5 (ANOVA) ad)l Sy i)l Julos 5051 5
O & byye o ools 9wl Jdod 5 S o2
os3l 5 4k S uibyly s geil bV -l

. . LY . -
PGl e mhaw al Ll g s (S e

23,5 jekaie p<e /e 0 5lg0 plas

1. Leandro 9. Relative quantification of gene expression

10. Livak & Schmittgen

5. Reverse transcriptase
2. Real-time quantitative polymerase chain reaction

3. Stratec kit
4. Random hexamer

6. Housekeeping gene
7. Hypoxanthine phosphoribosyl transferase
8. Livak

11. Kolmogorov—Smirnov test
12. Tukey test



WWAA Ll g )les Y o lols ¥ 0490 O039 39 (S ) pole (69 1,5 ladllao & 5l

Gz 0 000l &S b (s 09,5 (o (39 A lie Y Jgu

-17¥ YEAX£11/00 YYA/f N0/ -
Y4 YE-AYEND AAATATZEATARS
—— p=-/V) p=-/Af

095 ;o Vool (5 le el U8 08 b anlie esliiul b g bl Judow @l - iiel 05 lo 990 50
Ll p=-189) Coul 03,5 ol gime ot (Rbs JyoS sl a5 o plas @b S Gubly el s
Wl (P=elee ) (eglas (Glitul (2855 cdld g (gubs S8l S5 eg)S aw G sl se
Sobs 4 M o) )3 0F crl Gle b e SR 50V Jga2) (P00 V) 308 S92 03,5 (p yeS (SubS

O JKS) ol oas g0 S byl (So i LS)LJ Qyﬂ b sl

V= ol (35 & bgrpo 4yl SO (il ylg Judoi (5 bl (yg03T @l Y Jgus

> Syl glas £ (Sl
F
é)‘\)éb.»)‘

0955

VE-p ab Jrus

YRER s

Sl Y-/ov* v e S
YANY £ F/-A el o a3 S0bs

@z S8l e Vool 0 ole GRIB Sl (eglis S 09,8 aw e o Vel 0 Gle (eSSl ol
ool ool Cobs 4 dis lac, olas! ) S o cliiul pyed g0k g mbs JpuS by
moliinl o ped aan A gl pl (wlal el ool 4l

E
TANY

Omentin
(Fold VS Control Group)

LA

1 Vi
0 = ——

4l s eley N8 el pelEal oy y g cotlad

peelon) grhans 55 (0 U5 5 4yl JES 5l 03,5 ol shnn gl i 11b 09, 10 - miial (5 oot et ) S



1590 g 0ol ude 4340

Sk oo RIB )l (sre ek il 0 Ol b Bad
a0l 5 (8 addlhas ;o oald (555 ol Slmbi L oS
31 Sloteen il (35 Gl Gl Ll

VDol ay) deliisl Ol i o ploul Sldlas bl 5
Cowlu (Gg, yo 4a8s Fo U Y e 4 gaan \Y U
O 5 Tolsm) aiiduice sep Sl 5 1) (idpd
Y a4 el pes (Y8 els g Seb oY o F
sdobe ;o 555 BU slaows 5 (ol wulass alex
2 A6 L aae o 5 ol IRl (ISl alae
S5 s Slagyge )90 S S 5y Al wllST S ks
@ Sglie e Eren o Wled 9 S o S5
ogdle (Vo) e (01503 5 (9h) S oo Songe | el 9]
Pl pdedl 4 s ol S cdlad ol
rhie Ollllas jo 105 ity o Sty (ISl OMLac
S o olEl A cos (Ga bl o4 s Jlkd ol
GLSs s Y)Y Wl anils g tie sl Sl
Gl ehys cedls b by il Ll (1249
3 Gt Slidss 4 Lo g owle b arslisl el
2> Gl Gl JsSse sl munilSio b sl e (2
23,5 poles

@ guald —o,90 a0 (V0VF) o) o g AGYL{Jfo.c
99 &9 Sabs 4 M lar ol el g el (185 (o) 2
oad bl slayiall b (8 (ol g 5 olen &
3o Glas gl anisle (Gl g (ploondign oS hagyg ]
Lokl YL ol olyen oy (il b gslaw oS
Ll o Salie pyoin lishas Jalge slass il
s 4 ol s el a5 wis,S st b ol ol
P b3l Sz Sebe g dedge Sy sla LS
s Sl USSgy @l jo aigd a8 S IS Sgle
Vool 05 Ol g lB s 4yl Budod
poiw S felss 2ol cur pe bl Wl
305 Cgurne SJglis

oo plool Slallas ol oiti Liyl3S allis oyl 4o a5l
oo el a5 el ools sl oy b 5l 2 o

1. Cai
2. Holten
3. Fink & Taylor

4. Takala
5. Abd-Elbaky

Pl oy glisl o b V- ol o ole 2 Soliiw! op pod adn A J50

L_g..nLaMJl 9,8 Sloyei aS ol flid Lol Gados @L...
@z S8k Vol 0 gle g GRlEl e
Siled oy, aaa A wisls lad a5 (YY) 1,50 4 00l;
5 Gl Tooed Sk 5 Vel 10 (sme ali8l 4 e
09l o0 Sl g 059 a8lal Glls e by ;o CRP alS
Oy ade VY sl las a5 (Vo)) o158 5 s)le
Ol 0V mowiiel (pope (Il el Wil (oo (sjl9m
ghaw 5 Bl o ovsSee )b (Ge dlally wge Glaslllas
- ) .
OlS=s g sUS g om V ol 0 Ol e 5 (o
5 @l oLl yo posel MRNA Ly wisls las as (Y- 9)
€5 <obs Gszed 2l ilen b clie (59 ALl gl
Ol 5 0dlj 00 @i b pol> Guiod @l ;505 )b
0o b Saglie (2 08) Galy D b Soglia (a5 55T
ON Oy eyd Voo Jolee iy bog e Aealy o
cale moli8l g aB sy awgigie il booals gobs
o9 ) el @l lagise o (iSignsl oy
F ot 9 V=il (pdguil S8 cale ol e o
sl ol sl asin T oS 8,50 5 sl [Sign g5 0
St i o |y il (VY S0 5 o
Gy e Vo 50 V-l 03 Ol 2 S3ler e Al
Ole &5 Wo,S 5155 g eols plxl jliagg o5 5 olxs
5 Fonres Glooy S liol (o) S3L o Vil o)
JyaS 09,8 b oanslas o o83, codlad 5l celo YF
dnd S0l o Vool O Ol RIB b oo 1
b oopypod aan A5l s aS 0l lis ol aslllas (Y VYD



1Y¥aA OLLMH'B 9 )LQJ. Y D)L‘\.sl Y 099

sl rsn Geled] 28 Jia Ll il Gk
] Se AMPK 08 oo (did gl Sl 35240 9 35515
Oil38l aiile (gousie Julge Jawgs a5 Cunl (55 5 4 Ll
AMP/ s il g Dlace sla plail o 3yae 55
e 4 AMPK a5 ol ouls olpiing 0gd o0 Jlad ATP

oo U g o)l (5,50 aulais jo g (B Lbj,9 Culad
& e (Voo F BSeag) dlae sloslil by o
can A as sls Ql.:l;.j Babnd Oi‘ @ﬂlli 2‘5)-55 A s
by 09 (oo cmiial (3 Ol 3l e (Staliinl o o5
sial38l g AKT e (0505 Jlid jo el (il 4 axg5
S C SR ICE R TR e AL ROV S
3O 09w palS o e SRS Q—.'.IS%-".J ol ol
O pgar (0 duy oo a4y ol ansly ubs ol)les
gl Sl 35 5 35515 Sliugen olals o oyl
Silse (05 Sellad 5l G el 03 Ol SIS0
el 55 6 i Sldlas 4 cendS 5 0le S
)S..’ZJ 9 ‘5“0)\-\5

5 odg i)l owlid 5wl Ll as S, dlie ol
as =) Ga.]a..cm ).So db—l odd)')| ul.o.>) )‘ ulfwy
JWS axals gl oaiy,l )5 g bl Slawlxe plxil o
Sl 1y Sas

O039 39 (S ) pole (69 1,5 ladllao & 5l

S eFen il JW Bkl dgas! cudlad a8l
SopS SolS Sl g 99 (e (B LS (g n) AKT
PU R W RO SCHUUIS RS TR SO B SRR
Jole orl s Bob 1Y (G S0s 5 Sb) widu o
Bob 5] gl Lawgs ad om0 GLUTA obels o
gen Lad> )3 900, Jos AKT (a3 JLSew (s5le JUud
Ol 45 39 o0 22 (nlple el Cueal Bl 5SS
JiSes bansgi 1y o1 (gl Sl 5 55315 jlisgan
Ao, AD B AL sgax aS Ll 5ol oo Sguge AKT 20
Oeiiel 9 39 o0 Sl p (Sl SMae bawgs g5 SIS
Sl g Sl alae Sdgudl 80,5 S8 o
o ol 03 Ol RIB) sy oe Sl w)ls (4B SIS
P g w8 ooe Vb J35S 50 il (o)) Sudled
AV VYb oo S0 5 ooxtd
Tobe 225 4 el Glagise o cubs S
ok Gl b g 00,5 oo iSigal V- piial (o
g 03jke) Cwl olen sl polaw (2alS 5 SIS
Gl Sgup Cel goliinl Ol i (YN (] o

Cwglie shls sla Soge;l o cpune ol 3l (llsz 5o gl
039 e Slojen 4 oglhae 236 (nl 0gd oo el 4
dlae 9IS baams JUl (ufgn by Cote i
O 5l ST el end el Cans IS
e e jsb a4y (SB35 Clled v oS3 4 (VY

&l

Abd-Elbaky, A. E., Abo-ElMatty, D. M., Mesbah, N. M., & Ibrahim, S. M. .(2016) Omentin and apelin concentrations
in relation to obesity, diabetes mellitus type two, and cardiovascular diseases in Egyptian population. International

Journal of Diabetes in Developing Countries, 36(1), 52-58.

Ahima, R. S., & Osei, S. Y. (2008). Adipokines in obesity. Obesity and Metabolism, 36, 197-182.

Antuna-Puente, B., Feve, B., Fellahi, S., & Bastard, J. P. (2008). Adipokines: the missing link between insulin

resistance and obesity. Diabetes & Metabolism, 34(1), 2-11.

Bai, L., Wang, Y., Fan, J., Chen, Y., Ji, W., Qu, A,, ... & Xu, T. (2007). Dissecting multiple steps of GLUT4 trafficking
and identifying the sites of insulin action. Cell Metabolism, 5(1), 47-57.

1. Daglioglu



1590 g 0ol ude 4340 e P B Oy (glhel gy b - el F Gl 2 (Solw] oy pod aiin A WU

Bakhai, A. (2008). Adipokines—targeting a root cause of cardiometabolic risk. QJM: An International Journal

of Medicine, 101(10), 767-776.

Blake, G. J., & Ridker, P. M. (2001). Novel clinical markers of vascular wall inflammation. Circulation Research, 89
(9), 763-771.

Cai, R. C., Wei, L., Di, J. Z., Yu, H. Y., Bao, Y. Q., & Jia, W. P. (2001). Expression of omentin inadipose tissues in
obese and type 2 diabetic patients. Zhonghua Yi Xue Za Zhi, 89(6), 381-384

Campaigne, B. N., & Lampman, R. M. (1994). Exercise in the clinical management of diabetes. Human Kinetics
Publishers.

Daglioglu, O. (2013). The effect of 8-week submaximal aeribic exercise on cardiovascular parameters and body
composition in young men. International Journal of Academic Research, 5(4).

De Souza Batista, C. M., Yang, R. Z,, Lee, M. J., Glynn, N. M., Yu, D. Z., Pray, J., ... & Fried, S. K. (2007). Omentin
plasma levels and gene expression are decreased in obesity. Diabetes, 56(6), 1655-1661.

Fathi, R., Mohammadi, S., Talebi-Garekani, E., Roodbari, F., & Alinejad, M. (2012a). Acute and delayed response of
aerobic training on omentin-1 plasma levels in diabetic rats. Journal of Sport in Biomotor Sciences, 5(1), 48-55.

[persian].
Fathi, R., Mohammadi, S., & Talebi-Garekani, E. (2012b). Effect of one session of aerobic training on adipose tissue
omentin-1 gene expression in diabetic rats. Journal of Applied Exercise Physiology, 16, 31-44. [persian]

Fink, M., & Taylor, M. A. (2006). Catatonia: a clinician's guide to diagnosis and treatment. 1th Edition. Cambridge
University Press.

Fu, M., Gong, D.W., Damcott, C., Sabra, M., Yang, R., Pollin, T., ... & O'connell, J. R. (2004). Systematic analysis of
omentin 1 and omentin 2 on 1923 as candidate genes for type 2 diabetes in the Old Order Amish. Diabetes, 53, 59.

Gulcelik, N. E., Usman, A., & Giirlek, A. (2009). Role of adipocytokines in predicting the development of diabetes
and its late complications. Endocrine, 36(3), 397-403.

Hajer, G. R., van, Haeften, T. W., & Visseren, F. L. (2008). Adipose tissue dysfunction in obesity, diabetes, and
vascular diseases. European Heart Journal, 29(24), 2959-2971.

Hida, K., Wada, J., Eguchi, J., Zhang, H., Baba, M., Seida, A, ... & Shikata, K. (2005). Visceral adipose tissue-derived
serine protease inhibitor: a unique insulin-sensitizing adipocytokine in obesity. Proceedings of the National Academy of
Sciences, 102(30), 10610-10615.

Holten, M. K., Zacho, M., Gaster, M., Juel, C., Wojtaszewski, J. F., & Dela, F. (2004). Strength training increases
insulin-mediated glucose uptake, GLUT4 content, and insulin signaling in skeletal muscle in patients with type 2

diabetes. Diabetes, 53(2), 294-305.



WWAA lowsl g 5l Y o Lot ¥ 090 O039 39 (S ) pole (69 1,5 ladllao & 5l

Holmes, A., Coppey, L. J., Davidson, E. P., & Yorek, M. A. (2015). Rat models of diet-induced obesity and high fat/
low dose streptozotocin type 2 diabetes:effect of reversal of high fat diet compared to treatment with enalapril or
menhaden oil on glucose utilization and neuropathic endpoints. Journal of Diabetes Research, 2015, 1-8.

Inadera, H. (2008). The usefulness of circulating adipokine levels for the assessment of obesity-related health

problems. Inernational Journal of Medical Science, 5(5), 248-262.

Karmazyn, M., Purdham, D. M., Rajapurohitam, V., & Zeidan, A. (2008). Signalling mechanisms underlying the

metabolic and other effects of adipokines on the heart. Cardiovascular Research, 79(2), 279-286.

Leandro, C. G., Levada, A. C., Hibara, S. M., & Manhaes-de-castro, R. (2007). A Program of moderate physical
training for Wistar rats based on maximal oxygen consumption. Journal of Strength and Conditioning Research, 21
(3), 751-756.

Livak, K. J., & Schmittgen, T. D. (2001). Analysis of relative gene expression data using real-time quantitative PCR

and the 2— AACT method. Methods, 25(4), 204-208.

Manetta, J., Brun, J. F., Maimoun, L., Callis, A., Préfaut, C., & Mercier, J. (2002). Effect of training on the GH/IGF-I axis
during exercise in middle-aged men: relationship to glucose homeostasis. American Journal of Physiology-Endocrinology
and Metabolism, 283(5), 929-936.

Moreno-Navarrete, J. M., Catalan, V., Ortega, F., Gmez-Ambrosi, J., Ricart, W., Friihbeck, G., & Fernandez-Real,
J. M. (2010). Circulating omentin concentration increases after weight loss. Nutrition & Metabolism, 7(1), 1-6.

Ojuka, E. O. (2004). Role of calcium and AMP kinase in the regulation of mitochondrial biogenesis and GLUT4
levels in muscle. Proceedings of the Nutrition Society, 63(2), 275-278.

O’Leary, V. B., Marchetti, C. M., Krishnan, R. K., Stetzer, B. P., Gonzalez, F., & Kirwan, J. P. (2006). Exercise-induced
reversal of insulin resistance in obese elderly is associated with reduced visceral fat. Journal of Applied Physiology,
100(5), 1584-1589.

Safarzadeh, A., Gharakhanlou, R., Hedayati, M., & Talebi, G. E. (2012). The effect of 4 weeks resistance training on
serum vaspin, IL-6, CRP and TNF-a concentrations in diabetic rats. /ranian Journal of Endocrinology and Metabolism, 14
(1), 68-74. [Persian]

Saremi, A., Asghari, M., & Ghorbani, A. (2010). Effects of aerobic training on serum omentin-1 and

cardiometabolic risk factors in overweight and obese men. Journal of Sports Sciences, 28(9), 993-938.

§enolt, L., Polanska, M., Filkova, M., Cerezo, L. A., Pavelka, K., Gay, S., ... & Vencovsky, J. (2010). Vaspin and
omentin: new adipokines differentially regulated at the site of inflammation in rheumatoid arthritis. Annals of the
Rheumatic Diseases, 69(7), 1410-1411.

Shavandi, N., Shahrjerdi, S., Sheikh Hoseini, R., & Ghorbani, A. (2010). The effect of strengthening exercises on
metabolic factors, quality of life and mental health in women with type 2 diabetes. Iranian Journal of Endocrinology
and Metabolism, 12(3), 222-230. [persian]



1590 g 0ol ude 4340 e P B Oy (glhel gy b - el F Gl 2 (Solw] oy pod aiin A WU

St Jean, P., Hsueh, W. C., Mitchell, B., Ehm, M., Wagner, M., Burns, D., & Shuldiner, A. R. (2000). Association
between diabetes, obesity, glucose and insulin levels in the Old Order Amish and SNPs on 1q21-q23. American
Journal of Human Genetics, 67(4), 332-332.

Takala, T. O, Nuutila, P., Knuuti, J., Luotolahti, M., & Yki-Jarvinen, H. (1999). Insulin action on heart and skeletal
muscle glucose uptake in weight lifters and endurance athletes. American Journal of Physiology-Endocrinology And

Metabolism. 276(4), 706-711.

Talebi-Garakani, E., Fathi, R., Safarzade, A., Moradi, H., & Delbari, R. (2013). The effect of 4 weeks resistance training on
plasma omentin-1 concentrations in diabetic rats. Journal of Metabolism and Exercise, 2(2), 91-100. [persian]

Tan, B. K., Adya, R., Farhatullah, S., Lewandowski, K. C., O’Hare, P., Lehnert, H., & Randeva, H. S. (2008). Omentin-1, a
novel adipokine, is decreased in overweight insulin-resistant women with polycystic ovary syndrome: ex vivo
and in vivo regulation of omentin-1 by insulin and glucose. Diabetes, 57(4), 801-808.

Teixeira-Lemos, E., Nunes, S., Teixeira, F., & Reis, F. (2011). Regular physical exercise training assists in
preventing type 2 diabetes development: focus on its antioxidant and anti-inflammatory properties.
Cardiovascular Diabetology, 10(1), 1-15.

Venables, M. C., & Jeukendrup, A. E. (2009). Physical inactivity and obesity: links with insulin resistance and type
2 diabetes mellitus. Diabetes/Metabolism Research and Reviews, 25(1), 18-23.

Xiang, K., Wang, Y., Zheng, T., Jia, W., Li, J., Chen, L., ... & Wang, C. (2004). Genome-wide search for type 2 diabetes/
impaired glucose homeostasis susceptibility genes in the Chinese: significant linkage to chromosome 6q21-q23
and chromosome 1g21-q24. Diabetes, 53(1), 228-234.

Yang, R., Xu, A., Pray, J., Hong, H., Jadhao, S., Hansen, B., ... & Gong, D. (2003). Cloning of omentin, a new
adipocytokine from omental fat tissue in humans. Diabetes, 52.

Yang, R. Z,, Lee, M. J., Hu, H., Pray, J., Wu, H. B., Hansen, B. C., ... & Gong, D. W. (2006). Identification of omentin as
a novel depot-specific adipokine in human adipose tissue: possible role in modulating insulin action. American Journal
of Physiology-Endocrinology and Metabolism, 290(6), E1253-E1261.



WWAA lowsl g 5l Y o Lot ¥ 090 O039 39 (S ) pole (69 1,5 ladllao & 5l

Abstract

Effect of 8 weeks endurance training on omentin-1 gene expression of visceral adipose tissue in
Streptozotocin-induced diabetic male rats

Mahdieh Alizadeh', Mohammadreza Asad?, Saeed Nagqibi®

1. MS.c in Exercise Physiology, Karaj Payame Noor University, Karaj , Iran.
2. Associate Professor, Department of Exercise Physiology, Alborz Payame Noor University, Karaj, Iran.
3. Assistant Professor, Tehran Payame Noor University, Tehran, Iran.

Background and Aim: Diabetes is a health problem in all societies, and exercise training is one of the best method to contrd
blood glucose levels. The aim of this study was to investigate the effect of 8 weeks of endurance training on omentin-1
gene expression of visceral adipose tissue in diabetic male rats. Materials and Methods: Among 19 male rats 6 mice
were randomly selected as controls basic group. The remaining rats were given a high-fat diet and free access to food and
water and then diabetes was induced by Streptozotocin. Diabetic rats were divided into two groups including endurance
training (n=6) and control (n=7) groups. Endurance training exercised on a treadmill up to 50 to 70 percent of maximal
oxygen uptake, 5 days per week for 8 weeks based on the overload pattern. After 8 weeks, samples of visceral adipose
tissue were collected and omentin-1 gene expression determined using RT-PCR method. It is applied the ANOVA and
Tukey post hoc tests for extracted of results using SPSS software at the significant level of p<0.05. Results: There were
no significant differences in the weight of rats in baseline and after 8 weeks of endurance training (p>0.05). However,
omentin-1 gene expression significantly increased after continuous endurance training (p<0.001). Conclusion: Based on
omentin-1 gene expression improvement and its role to activation of AKT pathway and glucose uptake elevation by adipose
tissue, it seems that this adipokine have an important effect in lowering blood sugar in diabetic patients.
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