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Abstract:

Background: Evidence supports the systemic inflammation in obesity and insulin
resistance. Apelin is secreted by adipose tissue and plays an important role in the
inflammation process. The present study aimed to examine the effect of 8 weeks aerobic
training on plasma Apelin in male rats treated with Nitro-L-Arginine-Methyl Ester (L-
NAME).

Materials and Methods: In this experimental study male Wistar rats (n=24, age 20 months)
were randomly assigned into four groups: Control, Training, TrainingS+L-NAME and L-
NAME. An aerobic training protocol was performed for eight weeks, 5 times a week with an
intensity of 75-80% of maximal oxygen consumption. The rats were sacrificed 72 hours after
the last exercise session and blood samples were collected. Data were analyzed by ANOVA
and Tukey post hoc test at P<0.05 significancy level.

Results: The results showed that plasma Apelin level did not change significantly after eight
weeks of aerobic training compared to the Control group. However, the results showed that
there was a significant difference in plasma Apelin between L-NAME and Control group
(P<0.003). In addition, the results showed no significant difference between the insulin level
and glucose in four groups.

Conclusion: It seems that with increasing age plasma Apelin level is not affected by aerobic
exercise. However, nitric oxide inhibitors can reduce the plasma Apelin level.

Keywords: Aerobic training, L-NAME, Plasma apelin, Rat

* Corresponding Author.

Email: abbasi.daloii@gmail.com

Tel: 0098 911 127 4366

Fax: 0098 114 415 0949 Conflict of Interests: No

Feyz, Journal of Kashan University of Medical Sciences, June, 2016; Vol. 20, No 2, Pages 118-124

Please cite this article as: Abbassi-Daloii A, Abdi A, Yazdani-Tapesari H, Salehpour M, Rostami-Angasi Z, Yahyaei B. Effect of 8 weeks
aerobic training on plasma apelin in male’s rats treated with L-NAME. Feyz 2016; 20(2): 118-24.

A



http://feyz.kaums.ac.ir/article-1-3027-en.html

[ Downloaded from feyz.kaums.ac.ir on 2025-10-23 ]

adltsQél:tJAJlsjbmoLsLA&deLauﬁng:dJﬁsijofﬁmmJil

L-NAME

A \ Y \ \ *y
2 50 S et 185 gl atme ¢ st Glap shb ¢ ke del o s uls 4l

W) ES
i i 3L kT el e ale sl Caglin 5 Sl i 53 Seateen Ol 13 gz e dald 1B 9 il
Geise o3 Ly okl 5 (G3lgn el Atk St J1 s SRk ol Ss ls Ol TS s e SN 5 3 s
il o (L-NAME) sl Jos ci351=d1 g s 0diS b ys i ol pro
o S e Ll 4 Bolal sba e Y ks 015 S al e s e YT oo adlas ol s (95 9 Sl
ObmaS | A 35 VO-Av Soas b 5 ain 53 ad> T R Sl Doy (55lgr el LA (....;.. oS Hlga — g 03 g oS Hlge
Goslger ekl s g sl Ledly (SLakisad 5 Kdd iS Wb g (08 a0 AT 51 G 500 A A | 2] iy S e
iy
Golssme ki JAS 058 b Camd il (p pod ks uit Sl 008 058 55 Lewdy (bl s 45 5l UL b i
Solssme BN 5 05,5 by ST S 5 oS 5lgo 03 5 55 LoDy el o 45 515 DL gl cols gy (P=2/0Y0) ol
P>2700) 2 105 5525 (5513 gme N 05 B gz 35 9IS 5 el sk s 55 OLES i i en (PZ0/001) 5505 5 s
S oS Sl 25z s il 38 el 51 3l S B o e Gl L LSy T b s iy 35 RS

Ans Al 1y Leadly ekl - b K15 o eS|

5l e s bge ey bl ral fte 55,5101 58 (851sa o eT 1SS0 Mg

WASYE Slois (AYA0 3 5 515 5 Y ojlad iy 0555 b (a5 —oake wlisls 53

S5 ekl s (3PS5l Bl h S dey e e
Slime B Jlpnll 380 gl et S 1 e
SLg S 5 oL o Lewdly bl b &5 Kjsb cpl
sl Cwglie 5 ¥ & ol (Pl hyl s cou Slae
—dl s o b 51 (NO) aeSt G 28 5 [0] b oo Sl 530
S f o g STyl 48 Al o BT oy g s Il &5 i)
S Sl 0k sdalin Y] 55d 0 WG (NOS) liw dps|
Slslen Shptn 5 PSS 4 ) keS| S Sl
2SI KA (S J s psde e e
ol o 5,158 pgn Al dbae s S8 Ol 5 S e
Coglis 5 Ok 05y @l 53 deS| S B 4 81 [7]
Caglin g Bl 55, OF oy S bl il 0dd b (A g
el okile (Jb B LIL Oz I 35 5 (AU ol 4
SUINO & wls S 53k Ga b 51 5 53 Jlb T ol 56
3gbep e 15 B8 DS 3LES Wg, bl Aly 3y e
Gob 3 sl 4 diemly (SadsliS ol T glauy [V]
LB Ol b J) ol thigd o ST S0 la, SS9
(eNOS) JUbs skt sl NO 0aiS Hlga 5 gua> 53 JolS 5 sbay
AU [A] 5505 sdalin (L-NAME) sl fis ois,1=d1 525 4

S M el sl i N R SRS ST o

oS Wleals Ol Sldlas 31 (g by 43S ans b
2 (Ll sl o Gladsbe 51 Gite b gl 8L
okl ] sls B S e plie 5 (5551 Sk gen S
3355 5 2 S gk 51 &S ol b Rl sl S
¥P 0ses0n ol Y] Mbip I el o e ) sbay
$LO5 52 & Sl QLR sl 51 (S glal Al
[F] osdion Ol 255 0 ki8S Lol er ae slacdl 5 535 0
Jlesl 5 551 Slugas s o Mgy LI A3 Oldlas
b s oS s [OF] Llesls 0L bl s
3 b o gl i s LSy T e B
[¥] ol 0d sdalie (5 o 4y S S Il

Ol o cgolhusl ST ol e hoT dlil T 3ly (519 (5 5)92 b 09,5 '
S 0 > S 5 08 skl "

Ol 039 L ¢ golusl 31T 285515 039 palis 3>y (S 3y pole 29,5 "
1oluns 230 3k *

2309 P 9 S0 a5 09,5 (ol dll T 3>y ool 51T 21
1) FEID-AFT somigiyes <) )V PYEVES 10als
abbasi.daloii@gmail.com :533g)3s) camy

0/V/V 13led gy AnG 9/9/¥ scablyys anG

14


http://feyz.kaums.ac.ir/article-1-3027-en.html

[ Downloaded from feyz.kaums.ac.ir on 2025-10-23 ]

N3 L0l Sl 55 3151 &m0 4 Olg 5 3550 ST Gudios
ol Lot StS 5 (,IugS ol oles L 03l
Pl pyde Olido 15 0 SIS S o foadl) 52w
AT sla b ge Sl s plsl i dgd oK1
Sl el g A ol Sl (i glagolen
Jou 55 DUl sl 5 Jolo S el s )l S S
Akr Clh Sdedy (g 28 03 S ge 0l Ll B (1SS
o o d d [ ed 0993 JS DS (03 5, g ke
)a.uﬁ_ﬁz,uguwgw,,géwuui
A N0 U\ e 5oy b e (gl axin) plal A
oy OB U g o5 01,5 5l (555 4kdd p ju V0 o
a1l b p e (polex B pgs kia) 5L Sl Ao e s i,
o s A, o), Sy p e VY S by aads V0 D
Ol 4 b C3L 2055 Cdlad Sodke 5 ks 2n dw Do
G by B o 53 sy 05 8 2 (610 0 et 0§
o SAE b i ler Sdes b ise (e U ooy Giia)
O5S| 2STa> do ;s Av—VO Jslas caids 5 2 YA 53
DL e R O LY PP TPR X AR SO R VIR o
oy B 3 05,5 ¢ s gy b el a2 g
259 0Ad fy b 4l e e Co g b s 5 5) )
oy o0 plaSl @ 0 gt ned 4 038 3w alds i b algs
J=513 G5 b Sl o pad e AT pladl 51 G S5
N5 5 (=0 MG/KY) (palS 51 S 5 Flio
b ool ol 51 T 095 oM 5 odd i sgm (*—0MQY/KQ)
I 55 5 0ams S sl amar EDTA g 231 K
Vo Sdeds ek (g g0 o sldigel A am, EDTA (gl
oy 3 5 5 gudy il ABES 3 593 1000 sy by g 4ids
oS Sl a3 At 535 50 s g S eIl gl Jol
T (50 Wl R, PR PERPFIRERPRRrS
N La b gt sy plodl 4 V1Y o SETA colu 5 (6,8
2 o S0 5 (LNAME) il fse 0853,1-d1 5 2
e Vo Jsbae) e fp B s V0 Sldieny el O
e S 23 ys Gy s s D3s p S S A il w e £
ol 5 LENAME Gz S 0l5me (5,8 031050 gl o
okl At (g Sl O s e 09 8 2 53 s
L (Cristal day biotech, China) olasl cus b Ly
ey Gl il ELISA 2550 2 5 p S 56 0/8 ol
N0 Sl Ly (Mercodia, Sweden) sse oy <uS b

P9 a5 At 3 O O s b 5 S p S5 S

\Y

Q‘JK«A}‘;}\A ‘;.AL&

ALl 53 edd plnl Sldlas gz aenll [A] il o
ol 5 s sgdoe Loty bl mle e bl
Aok sgdome Wb 5 Ol Sla sa S b Slallas
0aFE 5 0 ol el ladly k] el oS esls OLES
CAE L 5lr et s it Gl ey el 4 aslis
S AMINIAr uls ok [V o] dhe oo inn SalS Jaw g
Sl s5ler el ain VY G e sladlae s O,
N TP T C PR A R P, P WP Y
sl ol Kes 3 Zhang orren [WV] wleals Ol S
(B Bl s kT I e e 53 L 3 sl
Slesls OLES 5e OKen s Ma VY] 25 8 o s 5 el
o Ml s 0l b ol &g Ol s okl SYL s
23 S Sl T B6 Y] el B T b
oz 20 S g Wl (aeb 055 b el @ pslie Bge
kSl gbesl Bn g5 g e 4S sl 0k Ol 5 45 S 13
o] Coreal 4 4z 5 b U LABL o gl 4y gl Dy e )
ks lada Olgsa by o,&Kin 3 Jll bl Olgsa
il glaolans glas Shos 5 (S plie sl 5 aslens
adllas cdlisue 00 laaalip 4 OF Gy 352y pas 5 O
st plol ey sl 2 (63158 (ol ST et Ba b Sl
g LS pl gy ol adlas gde Sua R el
o ol AT G aaiS lge Sl LT &S
3ot B F s gl Gliys S Olges Kl e s5ise

Y

By 5993190
el sl3T ozl oEiulejl 45 g o addllas oyl

plosl WA il b (g3 51 01,50 Ol el bl ol a1
Sy 2l ge e VY addllas ol plonil (1 el 0l
A i Slidos S e 4 g 6ol A 65l sl asle Y
5 hde b b bS5 i Jases 4 55,5 5 g DUl
035 gz 4o (Folas Sppen DI Sl ss Cllab o
(L-NAME ) ol e 0551l 5 oS Jlgo o o3 0 55
Sl dob o has o L-NAME ¢S 5lge— 0 105 5
- Sl 3 aU R a8 LIB s e bge anlllae
Gl S i Cilu e Bl ¥V 0XA0 slal b Glas Sl S
wbdgy a5 55l 8 gl a3 YYEV/F aowe gl s ),
Sl Buss (6,1 Ao ;3 00 Cugb, L csla VYN

Jol plad 53 3 uslipls STy oS 8 A5 s ga30

Y AJLQ.:' IY' s,,>|\\"\o|ﬁ:} :‘b}&lué.:} MUALBJ)


http://feyz.kaums.ac.ir/article-1-3027-en.html

[ Downloaded from feyz.kaums.ac.ir on 2025-10-23 ]

Sl imn NS oy 8 gl g o ol DL s
T o orzpr () osled ls ged) (PE/AYY) 505 5
P=2/00V) 3l 35y s ls dme M) aoy 5 35 408
LBy ksl pelaw oS 3ls DL Gudowd gl (Y ojlad s e)
09 4 ol (G5I98 pad As ks Sl dm el 09 S 2
@l eamsonll (P=/0Y0) clln il imn i S
Sopm 0k ylee 038 50 Lty kT o sls DL Gios
(P=+/00¥) 5,05 3555 (5,15 ome SN J 1S 09,5 b st

P oyl 1 503)

eS 5 polas| oS L lewdly S48 5 o suill ELISA
S L (St e s hs b s DesT sl
o 03l 51 Loy 8 ey amlin 5 (g5l o 5 428
53 5 4= f eslzl (One-way ANOVA) & b bl
b Sl olad b olisinl (S5 0051 (6l sne D0
- i 5 A5 gLl Y1 25 SPSS i3 5 5l eslisul

A as F ks P<e/00 Woge)l sl

@L“o’
23 oberdism (Slapite 3 Iukul Gl gl g il
] 0 M)\i \ B)LQ—; J}.\? BL) asdao 340 ‘5\.&5";

adllas 5550 slaes S 53 plewdso o ls p50ke =) o led Jsd

REP S ok .
. el 0s 8
(Dbl s Soo) (Hwslp S ) (Rdolp 5559)
o EYY Y £10 1410 £ #Y Jgs
010 % ¥4 YFEA VAYOEVA e
£ar £ 00 Yopers VAYSEVS L-NAME + o o3
XY V40LYY AYYrES] L-NAME
e
0F.

(ad o Al 0 S0) o) sl

et

b¥e -
FAe o
e o
Fre
¥y

oS gy ol

andllas il glaes 855 Lesdly o sl = shace ks =) 6 lad 1 5

Yo

(G s 08 o) 55408

Yoo o
Voe o
Voo o
2.
.

Cri el

Sl pes oS les

A;Jlknul.bmé\.&o};)))s"gcjlaﬂ: C)lx:aj—Y a)l.o..ft)\éja.'v

Y QJLQM"

\K 695 |\V\OIJ._J K} é‘:ﬁ |U‘é':‘-$ MU:LA';:

AAA


http://feyz.kaums.ac.ir/article-1-3027-en.html

[ Downloaded from feyz.kaums.ac.ir on 2025-10-23 ]

Yoo

Fess
Yhes
Yous
bee 4

(R p £ 0t

f)b&oﬁ}‘;ﬁ}h ‘;.»L.G

oS H Ly gl [RELgA P

IS 65,85 L Lls ome Q,uf“.wmﬁ_a;mL;LW;);LWMJ,ﬁicﬁﬁc)\ﬂ;—n)uﬁ,@

SNF Ul 4 o OG5 53 LDy kT SYL b e
Jolss 31y ol clale 15 Olise ol Y] ol o
S kil sed EIF Y g g by S Sl g pand 43 g
Wit I 6 LMy k] by S bl Ko
S ser pohw cals Sl Bl e 4 Vg
gl Caaglin 5 YL 055 LS D o35 el SIS
Slgbl O, Kes 5 Daryanoosh aal, ol s [V¥] 5505 oLl
SLoas b iy sledls 4 ol mel « Ll
5 ods) ol all K s O b S DLy il
ol asllas R PIA] 225 o Eo 20 Al 5l (G
SMosre Sl 4 ST G s S Hlee 3l ,s &S 5ls OL
bl pdp g JAS o8 4 Cond lewdh bl 7 s
S a5 Fle 1y Loy bl el (53198 Sy o3 b OT S 5
Sasme ilsl O%a 5 Dabidi-Roshan kul, ol s
win cia ) w LENAME 5 028 o5 8 b amglis 55 ooyl
m03 S edalin |, O g5 5,5l 5 sl o fise 5o S5l S
4 Kol 5 pme Gk 515 S Sk gen kT [14]
q&i&,;dwleﬁj‘jﬁ.wwmﬁﬂwlﬁgﬁ
Sl G b S 0 S spe 4 e WL bR
YU (sla3s b bl Gas3 Y] 258 A8 K5 4 il
4 caglis 5 SIS Jamd e (oS e LEG sS4
Yz doss L 36 a fgs [Y] 55l JLisa 1) o sl
RN e R LR SR S R U
5> okl YU 593 555 0 s Hlesls 0L T GusF 4y
pde (oS e o sl e (sl LU oy gl b se
Y] cl o308 o0 1y gl Cnglin 5 S48 Joow
L-NAME Lu s 4eS! K8 oo SYsb jlgs copl pesdhe

\YY

5 Ly ol e 4 3ls 0L Sl koS s

095 4 o alinal (el s Cta ) ey el 0s S
5 Saeidi Ziabari (wly ol ;s .cuSla ol e i J S
GAFLE 5 O el ety AT ke S 01K
OAd b il el was Sl Gl e 1) el 4 Cwglia
Kol S 55 sy Y] WS 158 daesn
ol lsiias SRl RSG5 SIS s e el ok
IN] el sds 2158 (65n o ped wdn VY Claie Ll
Ll s okl YL g ghw O1,Kes 5 Zhang e
S S 4 o SLS sl B ety 5 T U
Sl ol adlas o e Y] Klesls LS 1, S o0
adllas 5550 Slaoy B o gl 5 S S sl 3 (5ol e
5 S b 3l e e Cda (Folen A sdalis
R R e P
phe 4 Ol WS 1) ety Sllae b ol addlas glaadl
ol Cond adlas ol 5o addlae 5,50 glaBae O3y RalS
53 358 ol yen Ok D5y Jlspre SRS L (s by &S
O g a5 Wlosged o lil &5 cpl 4 Oliiwe & p Lul, opf
ol o Oy O35 Jlagme SalS b &S el glamel 5w
S b el o b Ll bl ale e 4 A3
LI 58 K> Fp [VO0] s pd or i el & 0 25t
Slr slcarer 53 1) odsdl Cuglis ok b aSul &
Mo Iy il i 5 S 1) S8 D pae AS o Sl
398 e LY s 51 (AU 5 g e i 4 5 XS
s ¥ s ks Sl 5 sl il ceesl

Gladlas s e PIV] Slesses Cule oy sl o glan

Y b)l.éo:' IY' e,,>|\ﬂo|,gj :‘:Jﬁluéé MU:L&J)


http://feyz.kaums.ac.ir/article-1-3027-en.html

[ Downloaded from feyz.kaums.ac.ir on 2025-10-23 ]

e 33 LoDy cpe Ty (63000 o jed xia Ca I

eS| S e 4 Gely e iz s AMPK
e 055 s> slagiae 53 [YF] dase Sl U5l
4 ol 5 SIS Joss el 55 ol 4 pslie 0z n

0] MFu o 25 15 g

S 5 o
S das e Ol ol adlhe glaasl g 53

5 le slagise 5 ) ety ST Eole 5l e
Ol s Db 5l S i Sk L-NAME uis il s
LLE das o Al 1) ety bl i AT S 25 oS
b oo eSS okl abe W sl & Ol

ROMESS RETIP STy P N CR S

S1osd 9 KL
oKy 3 byl b8 wbobl B s Wlis o

s gy ol 0 plox] ol bl T dly ol M5
WS 5 A0 Aoy cpl 511, 355 Gla,dd 5 K5 08 N

..L'u‘:da rW‘ ‘_;.:E;J d‘l‘ b‘)&.«h

References:

[1] Deng Y, Scherer PE. Adipokines as novel
biomarkers and regulators of the metabolic
syndrome. Ann N Y Acad Sci 2010; 1212: 1-19.

[2] Boucher J, Masri B, Daviaud D, Gesta S,
Guigné C, Mazzucotelli A, et al. Apelin, a newly
identified adipokine up- regulated by insulin and
obesity. Endocrinology 2005; 146(4): 1764-71.

[3] Carpéné C, Dray C, Attané C, Valet P, Portillo
MP, Churruca I, et al. Expanding role for the
apelin/APJ system in physiopathology. J Physiol
Biochem 2007; 63(4): 359-73.

[4] Frier BC, Williams DB, Wright DC. The effects
of apelin treatment on skeletal muscle
mitochondrial content. Am J Physiology-
Regulatory, Integrative Comparative Physiol 2009;
297(6): 1761-8.

[5] Dray C, Knauf C, Daviaud D, Waget A,
Boucher J, Buléon M, et al. Apelin stimulates
glucose utilization in normal and obese insulin-
resistant mice. Cell Metab 2008; 8(5): 437-45.

[6] Higaki Y, Hirshman MF, Fujii N, Goodyear LJ.
Nitric oxide increases glucose uptake through a
mechanism that is distinct from the insulin and
contraction pathways in rat skeletal muscle.
Diabetes 2001; 50(2): 241-7.

[7] Ishida J, Hashimoto T, Hashimoto Y, Nishiwaki
S, lguchi T, Harada S, et al. Regulatory Roles for
APJ, A Seventransmembrane Receptor Related to

Y OJLQ':‘

\K a,,;|\Y"\o|ﬁJ} A‘:}lué.é MU;L&}:

G b ol 5l B0 S e pde 5 Bl bagige s
sod 5y SSL Sl Ly et e b 0 x
48 agd ool pen AS dhae 5o o gl IR (5l s
5N BE sl Caglie fodas 53 150955 ST S 28 B
gl 0T 35 4 pamnilSa 3 i [Y0] LS e 0 L0 Sl
Ol I ol s gn R O 51 53 1, 58 I8 Sl
b5 45 T il S S 4 S b, 5 O
e sl G5 S adise sl p skl 3 41 Ky b 5
A oAl Caslis g Sty 4 e NOS e
O NOS ekijlasly g amedS pep b 5 05 (5L
03 N Compe g s o alS ) AUl oas 4 04
40 i gl g Tl ph 53 ol el 4 ly S HE 0
~odiS 5lga 0ty 515 53 NOS e jlge ol 51 Jilie 45 [1V]
CMas 55 ol gl 4wl S JGSI 36 5 NOS sl
oAt (S36a [YV] kit 015U AL LST Ll 5 55 Ay
SRS 1y 055 S ST Gy 0555 GioF oS el el
Sols gl fge 5o 1) 0k JS S48 O pan Solew b das
b e dhawlgay ASl 2o 3 ehige dbj K @)

Angiotensin-type 1 Receptor in Blood Pressure in
Vivo. J Biol Chem 2004; 279(25): 26274-79.

[8] Ashley E, Chun HJ, Quertermous T. Opposing
cardiovascular roles for the angiotensin and apelin
signaling pathways. J Mol Cell Cardiol 2006;
41(5): 778-81.

[9] Hida K, Wada J, Eguchi J, Zhang H, Baba M,
Seida A, et al. Visceral adipose tissue-derived
serine protease inhibitor: a unique insulin
sensitizing adipocytokine in obesity. Proc Natl
Acad Sci U S A 2005; 102(30): 10610-5.

[10] Mohebbi H, Rhmaninia F, Hedayati Emami
MH, Saidi Ziabari T. Effects of 8-week moderate-
intensity aerobic training on levels of plasma apelin
and insulin resistance in women with type 2
diabetes. Sport Physiol 2014; 5(20): 115-28. [in
Persian]

[11] Aminilari Z, Daryanoosh F, Kooshki Jahromi
M, Mohamadi M. The effect of 12 weeks aerobic
exercise on the apelin, omentin and glucose in
obese older women with diabetes type 2. Arak Med
Univ J 2014; 17(85): 1-10. [in Persian]

[12] Zhang J, Cai Xia Ren, Yong Fen Qi , Li Xia
Lou, Li Chen, Li Ke Zhang, et al. Exercise training
promotes expression of apelin and APJ of
cardiovascular tissues in spontaneously
hypertensive rats. Life Sci 2006; 79: 1153-9.

[13] Ma WY, Yu TY, Wei JN, Chi SH, Mao S L,
Ying JL, et al. Plasma apelin: A novel biomarker

vy


http://feyz.kaums.ac.ir/article-1-3027-en.html

[ Downloaded from feyz.kaums.ac.ir on 2025-10-23 ]

for predicting diabetes. Clin Chim Acta 2014; 435:
18-23.

[14] Saeidi Ziabari T, Mohebbi H, Rahmani nia F,
Hedayati MH. Effects of 8-week moderate-intensity
aerobic training on levels of plasma apelin and
insulin resistance in women with type 2 diabetes.
Sport Physiol 2014; 5(20): 115-28. [in Persian]

[15] Varady KA, Tussing L, Bhutani S,
Braunschweig CL. Degree of weight loss required
to improve adipokine concentrations and decrease
fat cell size in severely obese women. Metabolism
2009; 58(8): 1096-1.

[16] Sheu WH, Chang TM, Lee WJ, Ou HC, Wu
CM, Tseng LN, et al. Effect of weight loss on
proinflammatory state of mononuclear cells in
obese women. Obesity (Silver Spring) 2008; 16(5):
1033-8.

[17] Xu S, Tsao PS, Yue P. Apelin and insulin
resistance: another arrow for the quiver? J Diabetes
2011; 3(3): 225-31.

[18] Daryanoosh F, Alizadeh Palavani H, Sherafati
Moghadam M, Keshtkar Hesam Abadi B. Effects of
long-term aerobic activity on plasma levels of
apelin and omentin in rats. J Qazvin Univ Med Sci

\YY

Q‘JK«A}‘;}\A ‘;.AL&

2015; 19(5): 23-17.

[19] Mahmoody SAA, Dabidi-Roshan V,
Gharakhanlou R, Hedayati M. Improvement of
Kidney Apelin and Apelin Receptor in Nitro-L-
Arginine-Methyl Ester Induced Rats. ZJRMS 2015;
17 (2): 31-6.

[20] Duparc T, Colom A, Cani PD, Massaly N,
Rastrelli S, Drougard A, et al. Central apelin
controls glucose homeostasis via a nitric oxide-
dependent pathway in mice. Antioxid Redox Signal
2011; 15(6): 1477-96.

[21] Baron AD, Zhu JS, Marshall S, Irsula O,
Brechtel G, Keech C. Insulin resistance after
hypertension induced by the nitric oxide synthesis
inhibitor L-NMMA in rats. Am J Physiol 1995;
269(4 Pt 1): E709-15.

[22] Balon TW, Nadler JL. Evidence that nitric
oxide increases glucose transport in skeletal muscle.
J Appl Physiol 1997; 82(1): 359-63.

[23] Cabou C, Campistron G, Marsollier N, Leloup
C, Cruciani-Guglielmacci C, Pénicaud L, et al.
Brain glucagon-like peptide-1 regulates arterial
blood flow, heart rate, and insulin sensitivity.
Diabetes 2008; 57(10): 2577-87.

Y AJLQ.:' IY' s,,>|\\"\o|ﬁ:} :‘b}&lué.:} MUALBJ)


http://feyz.kaums.ac.ir/article-1-3027-en.html
http://www.tcpdf.org

