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i- Angiotensin II receptor
ii -Reactive oxygen species


http://ijem.sbmu.ac.ir/article-1-2619-fa.html

Downloaded from ijem.sbmu.ac.ir at 11:27 +0430 on Sunday May 10th 2020

Yi4 Bl b 5 b ke Bl 313155 o T Ol 5 W3 iy 2l

.Ji,if«.@ F ;_,.ﬁf.(_,-_j o _/.U/J

dolt ol Gias (e (Shosans sla)ls 5 g lasla
asles o s el olisl Ho (o 5 P slacallad
G o s (le) e oY guu 03 58 5 K9 any (A
@l 5l aslge S5 (ol callad a5 Gt & 50
6l & el gaals (METY) LIS Slas 5 o sew Jolas <S
SlaBe 50 = DS 4 (P cllad (B suas (5550 (peds
5o el ella S sl Cieas 5353 ol MET &
s Ol sisn Ly (s e lacullas ol 5 s
calyin) adla o (65,550 Gsan e ) plac yie
DS (gaudig

aaly s 50938 SAMET 55505 b s cullas
o dadlan o 0 uiS oy ol 3 L daculas 438 Hu 4Bi30
Jlad 5 Jladnd w0 4o (P cllad e Gull
T 5153 a8 @500 Bomas 45 gul )8l Bl gui 4iids
Ssas) Jladpe alydl o)l sie 4 Wil 438a Hu €ids -MET
Boas 45 gul 8l 5 (a5 S callad L Ly S cullad
Olsme 4 i)y aida o @8y -MET -+ 5 Lo (635,53
388 51 o (et b b gt Sy callad L) Jlad ol 30
AU

" s28ly gl ga (a8 sty sl yaaay sl g

L sala ) 5 pldal oon @8l 51 B RNA S0
o) o (Ol (0 5bus) RNX-plus J slae 5 soliiol
lads g s ploAT) st o5 b 5 sud A i,
Vs o g (b asSha o BYY) wad 5 380
Lol il Sio Voo Lol e RNX-plus jid e
Yoo a0 8305 sa 5 4lal (PBSY) Lla
L gy i Bl b g lie 4 0 535508 0l g e
S s e b sl gLl 5 Liclhua g S s o2
L st £5A0 ol RNA el cGupes ot Bia (]
Thermo Fisher ) Gl 8 5l yio 538 5 3G ul 5l sulsi il
Cla cnd s -Se3lal g (IS 5e] saaie bl Scientific
b R LI,8 Ghat i ah s (HRe sl YU /YT 5 YU-/YAL)
B DNA 35w 51 Jod o555 DNA LT (s (gl
s bl 5 as lasi DNase I L o RNA (cDNA)
€ b 55 JoSo DNA iyl oS5 bace 53 sy 451,

\

Yo 3l (IS5 5! Thermo Scientific) e 8

iv -Metabolic equivalent of task
v- qRT-Real Time PCR
vi- Phosphate buffered saline

ols= e Sl esliiwl Ly S Guld b 5 sy 590 o
L 5 sosSeslal gy o 5 5Ls g 5 plad ) B st
i g8 5ll yie Bl /) @3y

2l gas sLacs yaSe 5l

ol 5o dalllas Ho o0 oS & ol 8l aldd G 5a s
o S 5l aas b Jae 5 U8 EDTA- aaly g 5la
L 5unii st 5o A gad cupes a5 5T pan B30
9o aals L8 bane sley Hu 4BEBI N0 B Y e 0
3l sl b B0 Ll 385K oS lodiond Lewdly
et (5 S 3lal Hlan S KGR T (aun &S5 Gy,
3358 512 (CV) 53T Baom 5 o9 Slmis culra
3 et sl (655 (5 580 5lal (gl a s im0 Ve sl
SaeSl slid J el L e 3T (530S (o,
8 o850 033l G 5 0ss OV loae ad suliinl
G o) saliial Ly a5 Sy il o s smyu YN
St (s Seslasl Slassl J g il 5 51l J gt
s s MY o /0 i B G sedl Gase s 008 CV
Sl eoliil L J o il 5w saanl (6 53 S 5K (5580 5l
Aol (o1l Ol <03l ol =S5ab) 5,3 slacs
oy s s sl OB O el Ly (pl sl el .8 S
b 5 S8l 5 5a oS L (ELISA) ausT & Juale
ae 53 YIY 5 VY @i 0 033l G 5 050 CV (loee
S 1l Ghaias oS 51 soliieal b by Shaien 0 s
a0 VA G5t Baom 5 G0 CV 5 o alasl gl
W’.J\}:\

s Callad b))

ol el a4l i sy S sl b (Sas cullad
=8 cail y g (IPAQ-long form) T wib cae yd — S
ol sad bl Sl sdaela Lo o oLL 5 ol <<

\eNo

09 4ol G5 Gl 50 s 5o sla I S (s
bt sy ol il e GBS G5 i cullad o) e
sla Ul ol Gias 58 S ol Dae a3y Jol
eallas Jals Jol (i o il e (330 0T 4 o s
6 s Joli o (s 08 iy 5 Jadi b kS e S
La) el 5 o8 slasmns 4 b e (S callad b basi e

WJre el o bissse sladlss Jolis p s (20 (2l

i- immunosorbent
ii - Mercodia
iii- ZellBio


http://ijem.sbmu.ac.ir/article-1-2619-fa.html

Downloaded from ijem.sbmu.ac.ir at 11:27 +0430 on Sunday May 10th 2020

Fria "-:'i:’-’f—fé’" «f J’Ju ‘r’-ﬁ, A S (580 80 Ol poatigilio g i1riigs3 32 gl YY-

CT b T (CT) sl 43 ya VAT ulaal s 4650
ok dalas 55 Jse08 Gib GAPDH (5 oly
ACE= CT gurget — CT reference

$olel Jalad g 4523

sLag sl saliil Lo Lanate Jlos s pads
laniio b S 18 ol asse s sanb-is S salS
Sl Sl @) g 4 Lasaiie g5 58 ulesl oy gy
o 3 (YoVo (SHla suguae) Ml L (SD)" Slase
O eloand s slasielhly (Silae nlis (6l wud
Blasst 5 bode Sl Ohlay G s (oo s 5 (2w
L) s gl it ol e 3 (slagy sed] 3]
el Lo bl 03 ol L o dilge 5 Jsens (S callad
aladl (bl o S5 o)) (plial 5 sala ) (20
Ols=ie dm (i) o 5 5SS 50 8500 (s 0
Gooas Ui o g o 4358 Ll Ly Salalue sl uiie
ad alasl 50V (GOF) (B35 (02685 3] comigan iaik
solitie ol 3lyasl 5 anls Jlo s a8 Laousile 3L
Ao i) SPSS (gLl L15ilas 5 suliil b Lasols s
el 5 038 K 5155 Jalad 5 el o) s (Chicago IL
A 8 S IS o e/ 0 Bl S (gl e

Ladasly

el sad sals GLES Y Jgaa

SLedbl Lo 550 souls SOU 5l suliiod b La sl

b 5 S alsb (NCBI) (65 5 555 50
D18 (8 3o (V/+ 0 4aws) Gunrunner ) 5-3la
sobdle s sl a0 05 Olsie © GAPDH 3 a3 S
5 0T sla el s 88 158 suliiaul 5y s
5-GCC CAT 5,y culii iocul 15 £ 4 GAPDH
5-GGG : 5, Q:‘_L_ﬂ LAC CAG CCA TTC CTT G-3'
GAPDH CAT CAG GCT CTT GTC TTC TCT-3'
S-CTG CTC CTC CTG TTC GAC AGT-3': 5 iy
5'-CCG TTG ACT CCG ACC TTC AC- : 4,5 GAPDH
Rotor Gene 6000 K3y 5o QPCR (gls yaasy (Kl 3
Vo paa 5o Sy ol o aladl (W5l (Pan)
S VY0 sl s Sl g S
Thermo Scientific) SYBR  Green 2X  u— <o yicus
omaalog sl Sae /Y gty sanl sy SRl e /Y (USA
DNA il Sie ¥ 5 RNA 51 sole o Sl 5 Sae 4/8 ¢ s5m
O JAS gl (2Bss cose 4 Lo adi bl oS
A3l (NTC)' &I g J 535S 5 GAPDH L sl y0a 503

0 tadaladl ) (Soloa 4asa Lulsd LGPCR cp o8 tas

' &_l.bl_lj.l u)%i’ ‘L}u‘.:t_amﬁd‘;‘-é:\l.:.ui.}‘)dﬁo JJ@J
_&.\;l_lﬂ‘t%)d-\v‘)dqf:\l:v' ¢J‘J§L;\3L.u4+)4q° )qu\:\t:
\94_.3:);3 M?BJ‘J‘;@LAQJJVYJJ@GV’ JJ‘Jg
99 T MRNA el s lafie ot alail G inte s

L s 3la 5 Bla ok 4 5o 98 pulal 3 dsllins 3 90 3l IS liaditia ) Jgaa

-/-a va/E Vo go/\E VoV (L)
+foto (YY) (Y¢/N) (o580 alas3) uia
<ofen go/y £Y Yo/V £ Y/Y (33 ssdme s pSHLS) S su s wlad
AR VAY/- £ 10 AWAIVE £0/1 (o3 s s p oS slae) Loy J 5 5ieslS elas
/-4 V-1o(¥/-~AA/2) Wl (Ve/=Vo/) (s 2 p S (o) Loradly s peansis 53 el
-/vva AoV £ [¢ AVIVE Y-/ (Sl s s p S slae) BBl oy 53 S mlacs
AL AIY(efo=N+/4) EM(Y/A-VIE) (03 2 oS 5 0Se) Lawsdly Gl gt el
- /YAY AAE(VA-YY) Y -AY(Y--YY) (4388 51 (Sl gl Jalas) Sy cullad ¢ sans
£1/4 VA (wem ) Jlas jue

-/
o ot (s259) i
- AvY AANAERY.VY Yoo/A£ \o/t (il slee 3 p RS Gl slacdly laws

vl oud 438 8 3 a0/ 0 B RS P (g5l fae s ol sud soliind IS 5 el 3 6ol slag el 3 mas Ll (IQ 25-75) e b SDELSils & s & Lasals

i -Non-template control
ii -Standard deviation
iii-Median

iv -Goodness of Fit


http://ijem.sbmu.ac.ir/article-1-2619-fa.html

Downloaded from ijem.sbmu.ac.ir at 11:27 +0430 on Sunday May 10th 2020

YY\ Bl et 9 byan Bl 3131 5o 5y T Ol 5 59, Gy SJled

.Ji,if«ut F ;_,.ﬁf.(_,-_j o _/.U/J

oo s e LT MRNA s bl a0l alacadl
o9 byde 3la uldl so gl s (a8l Lo gols P
V- Jolie 5o YIAY) 55 YL 3la ot o8l b el
2 51 ltial @8l e (il ol @ e o o(P=+/+ YA
(P=+/-V+ ANA Jolie 50 ¥/40) 3 Lo —3ae s L]

(V Dlasa)

I H

e
"3 Yo -

—_

o

:
A

>
4 Vo

Y

=~
,z oo

558 4o b Bla 5 Blaoset W) G (S0

8955 s 4ule Sl a s Jlw YA/ £V /0 4 S0/ N0/
SYOIVEYIY S5 4 byde 3la s 3lasst Wl Su
Ol s el iSlie 358 e ste 5o a S LS E0/VEY/Y
Sl 31 i gl e sk 40 bajie 3la b ol o
ol > 0 5SS £/ Jolie LU ANY) wsm Bla
c}m_l.u‘)d L—““J‘)ju;‘—-.‘&)“u—-."*“ JM‘ (P:’/’\i

sla s al il

al 53!

BT ila

wldal oo adb

sala ) (por @il

L jie 3l 5 Bl ol 3 sala 595 5 ikl OalT 5 s dualie ) Jlagad

9 bode 3la Jlasng 0558 4o cud (ol e b
(oo Tl (i 5ol e BMWAS a g SR Bla e
3laose s bode Gla Jladoue 5 Jlad slasy S o caly]

oadslas 399

Sos— o Ll Lo GalT 05 Ol 5 e s

o9 bode Bla 5 Bla et Jld 5 Jlad ue I8l o (g5
9 L’,:\_J.j mRNA CJ:._M ol oo sola LAY Jgaa
©Jls RuSeS Hm gala ) 5 elaal ooy slacil

b s Sla 5 Bl ol Glae o Jlad pad 5 JLad (518 09,8 5o (b g sl =Y Jgaa

Lo 3la 3l
P i, Jlas Jlasd jui P i, Juas Jlasd jui
SIVNE Yod/o. £AT/VY YVY/1E £V Y/YY SNV YVV/o . £VV/eY  YYYA £43y/04 (il 5 2 S sSay) Ol plawadly o
AL HAvE2IY V8 EY/- RN ATEREA /Ao £V /e (anls p3,&) olial ol o5 ol
oot $IVY £ /VE YRSV ey Y/¥o £+ /V4 —\/V+ £ /40 (anls alo,l80) (sala o cnlel o5 ol

vl s 438 K 5l 5+ /00 31 S P gl e s o) 48 K o g et (S5 soliid b Sl wlie il sud suls oL SD £ &l o) sm 4 Lasals

b1 03 Ol 5 o e b JSSMET o Lol

5 3laust ol Hu plial 5 gala 5 por slacils o

Oloe o (elial osa @3l Lo el 03 Olo b ol sae
9 Blaset 0508 o 5a Hu ol e LS 3la e 913!
=or o3l (e LT MRNA mais Uy S MET (bjie 3l

aodils alle LLS,) sala 5

)HMJ_SMET:QAH‘PJJ-&SJJJOJ‘J_J


http://ijem.sbmu.ac.ir/article-1-2619-fa.html

Fria "-:'i:’-“f—/-é’-" F J’Ju ‘r’-ﬁ, A S (580 80 Ol poatigilio g i1riigs3 32 gl Yy

b jio Bla g @loyat 918 o (o3 2 8L (bl (05 Gl (bl Slawdly o b (Sus Callad £ gane bl )l -¥ Jgaa

(A0 ¥Y) b e Gla (A57Y) Gla i ok (5 paSe I (51 e
P i3, 3 lastiead B P i3, 3 lastiee! B
ol (olansdly o
<JNEE - IYVE /vy —/-aY Y Jae
[N [¥oY NATA N Y Jao
AV /Yoy <[VEA —/+A Y Jas
elial Gl 05 ol
+fe0 NAA AT +[¢oo \ Jae
</ ARA /e +fe-0 Y Jas
V- ARI AT <[EAY Y Jas
ala s GalT 03 ol
</+Y4 ARYA ofeeY <joto V Jae
/Yo < /yay AR BVERN Y Jae
JJA¥A /Y40 NS VXS Y Jae

el 2k 435K a3 50 +/+0 3 S P (gl sine o ol sl ¢ shaen (515 L) Jaa ¥ Juto el st Jouad S 90 83080 5 w81 Bl Y Jue ala ) Jus
iJJ-\%JJOJ;JJJJQ&.‘#T&SC)t:\:i\jw‘).u.léd.u;l..\u\.c"- LS5l o adlas ol JSMET il go Jaa wlbls )l

@#‘ﬁmﬁ“)‘ JQJJWJGJ‘JQBJJ_}SAJS‘%JM‘CA&‘JA

bis Bla 9 Bla o ol 8 po eyl ooy GBI § )5 Olas b (S cuallad (sLaddl go ouud o jlaslivdd sl s —F J gua

Downloaded from ijem.sbmu.ac.ir at 11:27 +0430 on Sunday May 10th 2020

Lo 3l Sl
P i), alaitic B P i), o lastieat B

eelys oyl jo Su cullas

</ve <[40 EYLY </ 0\ oo cble

- /XY~ S /YEn -804 AN lial ooa @il o3 ol

A - /¥Ve DA NAaN) gl ) o @8l 05 ol
iy b @ bsye P callad

</\4o -/Yoo < IAA- —/-¥4 oo ble

/+7e /Yy /Y < [YoV wlial ooa @il o3 ole

-[-t0 NIEN) </-Yo NN sl ) o wdb 05 0l
G Gl 5 Joe s el 4 basase (Sas callas

NN AR < JAoY —/-Yo o cbile

< JVAY —+/s0V Y -/¥\A wbial poe @b o5 ol

-/avt /e /oYY -[EYY s eor 8L 05 ol
el 5 28 sl s 4 by e S callad

N SNA NG —AVY -

-/\ay -JYoA RN AR ""’“%

AR AR\ AN <[o¥A wlial o 28l o3 ol

gala ) o @il 05 ol

wneal st 438 S 50 Hu /40 31 S P g la e s sl sad aad Gl el a5 5aS 550 850 s (510 B sl

s b1 il ) ooa @il 5o Gl MRNA ¢l Bef6 %) iy 5 Jid U e e s cnllad ooy e

L Lo GLMET o (ade Hlopae BL3S Gl 5s e )le Golsola 5 Joe s el 4 b ye sLaslS 5 (P=2/ Y0


http://ijem.sbmu.ac.ir/article-1-2619-fa.html

Downloaded from ijem.sbmu.ac.ir at 11:27 +0430 on Sunday May 10th 2020

YYY Bl b 9 b ke Gl 3131 5> kT Ol g @135y oy Cold

.Ji,if«.@ F ;_,.ﬁf.(_,-_j o _/.U/J

goane (o el Gl Hala (A g5 @l S Hsbles

S8 5o il Gl 05 Gl 5 4l (S cnllas
il 05 ol 5 Oy (Sus callad pgane G 5 Blasat
e ate dhaly bode Gla 5 Blasad w8 Ho sala )
Joaal 5l e 4 0k sols GLES (ainan L odls s sa s gol0
Jad b b e Sy cudlad G dacdly Gl sl o 5 G
5 bode 3la a8l 5o gada ) G bl 03 Olo 5 iy
2, slasrae b b e (Say callad G (igea 5 3l e
@ala ) 0l 05 Ole b eolbala 5 dsie sl 5 sl
LLS, s asay ibe Hlobne ddasly Bla sue 0l8) 50
SIMET psana b sada ) 0ol 03 Olas ol >80 o
coallad ago (B8 (g ia0 LS Wl 5 oo b ie Bly ol
Sla Gioel 5 (Sas ollad L LLSI Ha wlig, (Bas
09 oall 03 ol Slads s & € pladallle sl
allls S Le 4 o gune wlBA Ly (S callad 4wl
03 OLLSea 5 by Gu ol (Slsaa dallls 5o 5 (Sl
oo g o (Faglie (B, 45ia i GBI ey
3 iland mon @b Gl 05 Ol 5 LGS sal (Ao
99) Sl ne Gl gl ol el 4 coaalis 5 (Sae
ol a0 S GBS 1, (ae GaliT 63 Ol L (el
L oMae (LT mRNA £l S 5 st oo Gl ol
CAMP 5 oK G50 5 G IS S0l sl 4 covnlia
O35 4 bl Shals e (bl Slae sl o
S Cihide sLacil 5o sk oo puand sslie SEI330 v
o8 50 a8 glags allad ol a5 55k
e conliia Gl 38) s W15 o 9 5 oo G ] salie
Ol cOiges 008 Gy (Slsslie @il (EI580 5 cpd g
aa il oo ae cllad Gaa L wSls e a0
€S auls Sl oh1San s lale ol Giul3El s Soas
05 Ol Uil >8] s i (Sl (355 4da g
L slagise 5o alaal oon @8l 5a A [ s/ b
Ssae ol 5Ias 51 Gaalsal ol (Js s S Jbo s 05
Lo mon @8l 51 0l T 03 Ol o 45 ol a0 s o9
o e slie TNFa  plasdly J s il o i as 055
el 5 Bdls sy ol e oo BLS Tl gl
Lo mom ol oo a0l Galel G (s 58 atul 331
320 oLlSan 5 Kb Tl s (S Ol o
09 OS5 su = B hos ollas S s S saaline

i O (2t e, L sad 403 3l slagise

o 28k 50 T 03 ol L ael 5 b slasae
s 25 o o8l (P2 /Y B=1/EA) pltal
o9 o saaliie 3la s ol 8l 5o (P=1/- Y P=-/0YA)
Ol b adiy 5 Jad b a5 MET (b j3e Gla ldl glee
(P=+/+80 P=+/¥AN) sada ) (maom =8l 5o ol 03

ls bls,)

S -la ) mor 28b ss s = S aadllas (ol o

Ly 3la 0,8 YY 5 Glasee JLul 5 0,8 YY ol
om0l 5o el 05 ol € wd suls L s alas)
08 s Blasat a3l 51 YL bsie Gla w18l 5o gala )
5 ebaal (bl 05 ol 5o sols e oplss @S s
29 3= Ol O Gy ot saal e L] o s s
ol T slacudly o €S 5 5 s sols L ladallias
aal s "l (S sm 89S Ly o 0ds b Lo
J_al\,sl_goyﬂtgwjlga_lﬂid&awomAPy
TNFa S 5K s 5l (5 5 (slacdly o alaa ) alias
s el (K S (5,800 Jole ol L Lu ol sl
RN, PUPXE DO PUPPY -CO RV R Gpwt L PR N g
[XUENSYS SP R SN SN { NP SR P N CIOr
Ot 5 bia s (Sl sl (sla S5 5l 51 Gl
o ol i oL gl Lags ol Jalis
05> O89S 5w 5 sl Lol Jae sala )
2 loniiS (5 by 31 158 e o GBS (Gl sl o
s=or =il Sl csiles ook 51 (Bla b b se (2505
Gl plial poa b s (Bl sl nle 5 Bl
s o S ui e ol Ladallhs Sos spe ) sl
e ol sl ) (a2l S gleniSabilas cuals
aeglio auile Sla b Ldye oYYEAT Ho cage (B8 W31 63
L oladal e ol dla ol b 7S ) ol s @
LL, 5o it (Sl plbie slagolas 01 YL sla
eldal oon slacil € s e 4 Gl b ol
aoSlee a5 Ssliie slasl, Sl alsS 58 gala )
ol asie LU (Jla ool b ai,liS o 586 oye il
saaliio Gl wldl o LS oS gula ) (oo @8b Lo Gl
5 eldial m ol 5315 aae geatians L ws

el 05 0l Ol S IS 5l (gala 5


http://ijem.sbmu.ac.ir/article-1-2619-fa.html

Downloaded from ijem.sbmu.ac.ir at 11:27 +0430 on Sunday May 10th 2020

1A "-:'i:’-’r—/-é’-" F J’Ju ‘r’-ﬁ, A S (580 80 Oilal panilgilin ¢ Lyyii9ss 225 igalan YY¥

olas Laa o5 Lol Meecl sad culaa 30 Factor kappa-B
el oLl wile lasial,h s b 48 slsuls
REREN: WP N AN PV T C IURNIPA P
3la 9l oo Gl Gals 8l wls oS i )5 e ol nl
Sl slie pouins GLES L ablie 6l Ol puly S
0 (o ol alaal 5 wnly Gl gl 4 o slie 039
s 1o canis ol Wl Gl T (B30 G e se g (S5

Lo oo 553wl Galiad ol slacas sase 51 (A
le slag S dallles )b pabls uale 4 4a 5
Sallad ub)y Jlial & e ol b S o) e ol 5
OSan S ollad 5 )08 e 586 bl Glise s S
S Jlaed s asse abT g5 2 1 slals) SBT
Sl alllas ol Lo HEES S, h dan 45 shiles Lol
a1 & Lasficus ol (oo 5558 (sladiils s gs g
Callloe sladiil <S5 laan ol o osMle 5t Jlacl Koo
543 sl Lo dalllas o 40 e olusd wol cauas Jlad
SLS b/ G55 Blal Gl 5 s guidlils Jalas
O oSs S 18 B yime sS850 ane wenlgs Ho e
B lacuy guns

i) alllae Syl 4S ccad ) usla dalllas cd LG
Jsman i el 550 5y B3 € o slenll
—=or il 5o bl oy sMRNA £l 5 &l
s boge Bla LS 5 098 g0 50l sala ) o (olaal
sl€uu w3l g3 o Lo mali sy (ol b naas co 1,1 3la sae
o) palsd (Sla Sty s 51 saiay )

S pSaais
05 olas wl Gl Hala (i g5 @l € b lea
S b yde 3la Wil sula ) (a8l o ol
05 Ol Oil3 s Bla e W) ) Soke ol pe
Sotw Al o el b gala 05 (2o @b s o]
S aile 131 ) (Sha boie Gla 5 Glasae 918 5o
el om il ) a3 sla S ol s Jlad (S
i amllad I8l s w SE L alls ([Sus so et
seilonla 5 oA glaaad o WIS e s Y b
Lol (piaes 5 adl Sge ol el 4 o slie 4 L s 5
Ssa i w a1 59 g sd b 5 Gl sl 4 e sle
S8 59 o @l bl 03 Ole 5 (B cullad G LS
Ol 4 alie Ly Gl sl 4 100 15 Lot Bla

DB eon 2l 59 ol 03 Ol e (lalS
29O s 5 ST 03 Ol 2 GBoos B3 s e lie
&JJ—}CAJ[—ASA_)—}CA—‘YJ&LASA‘@MJ@RCA—H{
aola aling slacals Hu 3 ol oo Lo aliae sla jus
G 35y amallad o il o el 4S Ll T
GLUT4A Joola Jinl 53l 3osb 5 (65500 OB pmima (il 53
KB G odlo s Gl 5 fnl sl 4 caliaa 550
GLassd et 5 (Buse 0958 GBI by pon @8l Lo
Ol 58 (55 Bomas Gl 33l Eels (5] 5 (SN
SISl eid sl 8 e 5 coa sl §slasas)
58wl e s pe (Sude slad sl 5o (LIS she
Jloeclaladl aaa Ly caBine sua slacsh 5l i),
VSl 1 asa 30T 5l 8l e 5 slad sl s i
O BLS O ol Mo, bl (BB G s b
Ol S w1y 5l 03 Olo 5 Sae Y sh S callad
ol 5 B e oLt (sl S,le (aul3i) & ol s
mor b 50 Gl T 03 Ol 5 Galel (o s o Bl 5 o
DS s 5o 550k (San callad il s aalK
soad LS 5l b eyl Al S e elia 3l g s
L 2l sla Ske lacs T Blaie 5 G sial (slag 50,58
callad (Il 4 il o Ol e o Gl O aas Ghals
bl 05 ol oS o Kty Wl 5 oo LIS basae 59 (S
Jolae olse alllon ol S sl ol g eadl 31 S5 e
IS oo 1) olalle g 5aS el 3 glagle)y 5o aldl (Sl silie
soe 3 (SUa €3l ol ool o B8 @il 5, o callas
ol Olate @ mel b glagle) Ho GBHsy aladl & cueal
ade LT 4 aa 5 b ol oM g 5o el 5 ages
LacnS sanl Olis 5 Olas 5o 5adS Sga 53 0305 © GB35
pomae (Sa) Saw il o Ho 25V slaahdl el o
LS e Hu Sl (S50 callas sl o, pladl ause
LS 0 bg e il Wl (o wal g 28 slasae 5o
T s 1) el sla Kol su sk
$oSas Joale el (San T G callad ol ws 58
03 Ol o Gl (P callad s LLS ) w15 o0 S 2l
ol el 31 JE e gl sla Solis oS a3 15 bl
OBalS 1 (o @l Lo el 05 Gl e w5 oo
bl s solaane 5 maiiens LSl &S pla T 5) e
S mle a8 55T sa (3,158 Sus callad e
Nuclear JUSs oo 5lge G 3 olgl J,3S o cp Ll


http://ijem.sbmu.ac.ir/article-1-2619-fa.html

Downloaded from ijem.sbmu.ac.ir at 11:27 +0430 on Sunday May 10th 2020

YYO

Bl et 9 byan Bl 3131 5o 5y T Ol 5 59, Gy SJled

.Ji,if«.@ F ;_,.ﬁf.(_,-_j o _/.U/J

10.

11.

Joae 5 olgill bl (gl sl Olgie 4 oGS sl
Sla Do 09 S (e e G Sl 5 i s 5 Gl g
S Ol 4o e lie S5 4 5 sad JIEAN 5 55 Hlas
Aol 5o st ool (sla il e S Sl golie a5
bt 5 ol Oldse 2 e sk o i culla Gl
ST B (i s o sl YLl g, g0
ol Jlad S S aido
Sy asle B 53 VIVA =621 S L £k 0

b o clen 5 el 1o Gl dgd

28l olias @ Saan o Wil e aMel 80 6 15 ) Beula

.JJ‘&J%JJ@‘A@A&EJJ

References

Kelly T, Yang W, Chen C-S, Reynolds K, He J. Global
burden of obesity in 2005 and projections to 2030.
International journal of obesity 2008; 32: 1431-7.
Fantuzzi G. Adipose tissue, adipokines, and inflamm-
ation. J Allergy Clin Immunol 2005; 115: 911-9.

Lago F, Dieguez C, Gémez-Reino J, Gualillo O. Adip-
okines as emerging mediators of immune response and
inflammation. Nat Clin Pract Rheumatol 2007; 3: 716-
24.

Baglioni S, Cantini G, Poli G, Francalanci M, Squecco
R, Di Franco A, et al. Functional differences in visceral
and subcutaneous fat pads originate from differences in
the adipose stem cell. PLoS One 2012; 7: ¢36569.

Lee DK, Cheng R, Nguyen T, Fan T, Kariyawasam AP,
Liu Y, et al. Characterization of apelin, the ligand for the
APIJ receptor. Journal of Neurochemistry 2000; 74: 34-
41.

Wysocka MB, Pietraszek-Gremplewicz K, Nowak D.
The role of apelin in cardiovascular diseases, obesity
and cancer. Front Physiol 2018; 9: 557.

Boucher J, Masri B, Daviaud D, Gesta Sp, Guigné C,
Mazzucotelli A, et al. Apelin, a newly identified adip-
okine up-regulated by insulin and obesity. Endocr-
inology 2005; 146: 1764-71.

Besse-Patin A, Montastier E, Vinel C, Castan-Laurell 1,
Louche K, Dray C, et al. Effect of endurance training on
skeletal muscle myokine expression in obese men:
identification of apelin as a novel myokine. International
journal of obesity 2014; 38: 707-13.

Kadoglou NP, Vrabas IS, Kapelouzou A, Lampropoulos
S, Sailer N, Kostakis A, et al. The impact of aerobic
exercise training on novel adipokines, apelin and ghre-
lin, in patients with type 2 diabetes. Med Sci Monit
2012; 18: CR290-5.

Nikseresht M, Hafezi Ahmadi MR, Hedayati M. Detr-
aining-induced alterations in adipokines and cardiom-
etabolic risk factors after nonlinear periodized resistance
and aerobic interval training in obese men. Appl Physiol
Nutr Metab 2016; 41: 1018-25.

Kadoglou NP, Vrabas IS, Kapelouzou A, Angelopoulou
N. The association of physical activity with novel adip-

12.

13.

15.

16.

17.

18.

19.

20.

ook Jad b b e Sy callad S guldl ol o
L s aBabasy Joie ssel aladl 4 aglae o gm0 by il
BYRRvE S PP AP = FPXT JPRUE PP P SWIRLVEN
= aeglae Jals 4oy Gl S0 SHal le) Jsb
il i 1 1 alsT 51 65330 05 ol (oo cullas
OialS el wil g5 e HLS baae 5o Sk (Sas cullad
oBlaie (il slag seo 8 5 sad IS S (LB (o il
Ol 50 O o) aas aalS 1 oLl sla Sle mhas
S5l LS baae Hu (Sa cllad Gl 331 oS =il o
Sl Gl el 3 JBis Gl 005 ol oS o Sty
3 0eS el QLSS Gl 4 (e o8l 4 olas]
5 Lo ymal 5 guls) slad i 5 30 b o SILL

okines in patients with type 2 diabetes. Eur J Intern Med
2012; 23: 137-42.

Yuzbashian E, Asghari G, Hedayati M, Zarkesh M,
Mirmiran P, Khalaj A. Determinants of vitamin D recep-
tor gene expression in visceral and subcutaneous adipose
tissue in non-obese, obese, and morbidly obese subjects.
J Steroid Biochem Mol Biol 2019; 187: 82-7.
Mahmoodi B, Shemshaki A, Zarkesh M, Hedayati M,
Mirmiran P. Habitual Physical Activity is Associated
with Relative Apelin Gene Expression in Adipose Tis-
sues Among Non-Diabetic Adults. International Journal
of Peptide Research and Therapeutics 2019: 1-7.

Craig CL, Marshall AL, Sjostrom M, Bauman AE, Bo-
oth ML, Ainsworth BE, et al. International physical
activity questionnaire: 12-country reliability and vali-
dity. Med Sci Sports Exerc 2003; 35: 1381-95.
Vasheghani-Farahani A, Tahmasbi M, Asheri H, Ashraf
H, Nedjat S, Kordi R. The Persian, last 7-day, long form
of the International Physical Activity Questionnaire:
translation and validation study. Asian J Sports Med
2011; 2: 106-16.

Lyu J, He P. Guidelines for data processing and analysis
of the International Physical Activity Questionnaire
(IPAQ).2005. URL: <http://www.IPAQ ki.se. Zhonghua
liu xing bing xue za zhi = Zhonghua liuxingbingxue
zazhi 2014; 35: 961-4.

Yuzbashian E, Asghari G, Hedayati M, Zarkesh M,
Mirmiran P, Khalaj A. The association of dietary car-
bohydrate with FTO gene expression in visceral and
subcutaneous adipose tissue of adults without diabetes.
Nutrition 2019; 63: 92-7.

Zhang WX, Fan J, Ma J, Rao YS, Zhang L, Yan YE.
Selection of Suitable Reference Genes for Quantitative
Real-Time PCR Normalization in Three Types of Rat
Adipose Tissue. Int J Mol Sci 2016; 17: 968.

Krist J, Wieder K, Kloting N, Oberbach A, Kralisch S,
Wiesner T, et al. Effects of weight loss and exercise on
apelin serum concentrations and adipose tissue expr-
ession in human obesity. Obes Facts 2013; 6: 57-69.
Reinehr T, Woelfle J, Roth CL. Lack of association
between apelin, insulin resistance, cardiovascular risk
factors, and obesity in children: a longitudinal analysis.
Metabolism 2011; 60: 1349-54.


http://ijem.sbmu.ac.ir/article-1-2619-fa.html

Downloaded from ijem.sbmu.ac.ir at 11:27 +0430 on Sunday May 10th 2020

1A ‘-:'i:’-’r—/-é’-" F J’Ju ‘r’-ﬁ, A S (580 80 Ol poatigilio g i1riigs3 32 gl YYF

21.

22.

23.

24.

25.

26.

27.

28.

Barth S, Klein P, Horbach T, Dé6tsch J, Rauh M, Rascher
W, et al. Expression of neuropeptide Y, omentin and
visfatin in visceral and subcutaneous adipose tissues in
humans: relation to endocrine and clinical parameters.
Obesity facts 2010; 3: 245-51.

Tan CY, Vidal-Puig A. Adipose tissue expandability:
the metabolic problems of obesity may arise from the
inability to become more obese. Biochem Soc Trans
2008; 36: 935-40.

Goodpaster BH, Thaete FL, Simoneau JA, Kelley DE.
Subcutaneous abdominal fat and thigh muscle comp-
osition predict insulin sensitivity independently of
visceral fat. Diabetes 1997; 46: 1579-85.

Demerath EW, Reed D, Rogers N, Sun SS, Lee M, Choh
AC, et al. Visceral adiposity and its anatomical distrib-
ution as predictors of the metabolic syndrome and
cardiometabolic risk factor levels. Am J Clin Nutr 2008;
88:1263-71.

Besse-Patin A, Montastier E, Vinel C, Castan-Laurell I,
Louche K, Dray C, et al. Effect of endurance training on
skeletal muscle myokine expression in obese men:
identification of apelin as a novel myokine. International
Journal of Obesity 2014; 38: 707-13.

Mabhan L, Escott Stump S, Raymond J. Krause's Food &
the Nutrition Care Process,(Krause's Food & Nutrition
Therapy). Philadelphia: WB Saunders. Elsevier, 2012.
Yang H, Zhao L, Zhang J, Tang CS, Qi YF. Effect of
Treadmill Running on Apelin and APJ Expression in
Adipose Tissue and Skeletal Muscle in Rats Fed a High-
fat Diet. Int J Sports Med 2015; 36: 535-41.

Ihalainen JK, Peltonen H, Paulsen G, Ahtiainen JP,
Taipale RS, Hamalainen M, et al. inflammation status of
healthy young men: initial and specific responses to
resistance training. Applied Physiology Nutrition and
Metabolism 2017.

29.

30.

31.

32.

33.

34.

35.

36.

Yoo HL, Eisenmann JC, Franke WD. Independent and
combined influence of physical activity and perceived
stress on the metabolic syndrome in male law
enforcement officers. Journal of Occupational and
Environmental Medicine 2009; 51: 46-53.

Gleeson M, Bishop NC, Stensel DJ, Lindley MR,
Mastana SS, Nimmo MA. The anti-inflammatory effects
of exercise: mechanisms and implications for the
prevention and treatment of disease. Nature Reviews
Immunology 2011; 11: 607-15.

Black PH, Garbutt LD. Stress, inflammation and
cardiovascular disease. Journal of Psychosomatic Rese-
arch 2002; 52: 1-23.

Krist J, Wieder K, Kloting N, Oberbach A, Kralisch S,
Wiesner T, et al. Effects of weight loss and exercise on
apelin serum concentrations and adipose tissue expre-
ssion in human obesity. Obesity Facts 2013; 6: 57-69.
Kadoglou NP, Vrabas IS, Kapelouzou A, Angelopoulou
N. The association of physical activity with novel
adipokines in patients with type 2 diabetes. European
Journal of Internal Medicine 2012; 23: 37-42.

Heinonen MV, Purhonen AK, Miettinen P, Paakkonen
M, Pirinen E, Alhava E, et al. Apelin, orexin-A and lep-
tin plasma levels in morbid obesity and effect of gastric
banding. Regulatory peptides 2005; 130: 7-13.
Castan-Laurell I, Vitkova M, Daviaud D, Dray C,
Kovacikova M, Kovacova Z, et al. Effect of hypocaloric
diet-induced weight loss in obese women on plasma
apelin and adipose tissue expression of apelin and APJ.
European Journal of Endocrinology 2008; 158: 905-10.
Ercin CN, Dogru T, Tapan S, Kara M, Haymana C,
Karadurmus N, et al. Plasma apelin levels in subjects
with nonalcoholic fatty liver disease. Metabolism:
Clinical and Experimental Metabolism 2010; 59: 977-
81.


http://ijem.sbmu.ac.ir/article-1-2619-fa.html

269/ Iranian Journal of Endocrinology and Metabolism Vol 21 No.4 Oct-Nov 2019

Downloaded from ijem.sbmu.ac.ir at 11:27 +0430 on Sunday May 10th 2020

Original Article

The Association of Daily Physical Activity and Apelin Gene
Expression and Serum Concentration in Omental and
Subcutaneous Adipose Tissues of Obese and Morbid Obese
Adults

Zarkesh M, Tabaei K', Mahmoodi B2, Yuzbashian E?, Asghari G3, Hedayati M, Mirmiran P3, Khalaj A*

Cellular and Molecular Endocrine Research Center, Research Institute for Endocrine Sciences, Shahid Beheshti
University of Medical Sciences, Tehran, Iran, 2Department of Exercise Physiology, Faculty of Physical Education and
Sports Sciences, Alzahra University, Tehran, Iran, 3Nutrition and Endocrine Research Center, Research Institute for

Endocrine Sciences, Shahid Beheshti University of Medical Sciences, Tehran, Iran, “Tehran Obesity Treatment Center,
Department of Surgery, Shahed University, Tehran, I.R. Iran

e-mail: g_asghari@hotmail.com, hedayati@endocrine.ac.ir

Received: 27/08/2019 Accepted: 13/01/2020

Abstract

Introduction: Adipose tissue affects body hemostasis by secreting a variety of proteins named
adipokines. Plasma levels of apelin decreases after exercise; however, the evidence on gene
regulation in adipocytes is rare. The aim of this study was to investigate the association of daily
physical activity and applein gene expression and its serum levels in visceral and subcutaneous
adipose tissues in non-obese and morbid obese subjects. Materials and Methods: In this cross-
sectional study, samples of visceral and subcutaneous adipose tissues were collected from
patients (64) undergoing abdominal surgery. Data on physical activity was gathered using a valid
and reliable International Physical Activity Questionnaire (IPAQ) and the metabolic equivalent
(MET) was calculated. Apelin expression in fats was evaluated using the gqRT-Real Time PCR
method. Results: Mean age for non-obese and morbid obese groups was 45.6 and 39.6 years, and
total physical activity was 1093 and 894 (MET), respectively. The expression of apelin was
significantly higher in subcutaneous fat in morbid obese subjects, compared to non-obese adults
(P=0.038). After controling age, waist circumference and insulin levels, total MET was significantly
associated with subcutaneous adipose tissue ($=0.519 and $=0.395) in both, the non-obese and
obese groups. Among obese individuals, occupational-related activity was associated with apelin
expression in subcutaneous adipose tissue ($=0.391). Conclusion: The association of physical
activity and adipose tissue gene expression in non-obese and obese individuals indicates the
positive effects of active lifestyles on adipokines secreted from adipose tissues.

Keywords: Exercises, Gene expressions, Apelin, Fatty tissues
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