[ Downloaded from ismj.bpums.ac.ir on 2025-10-31 ]

[ DOI: 10.18869%/acadpub.ismj.19.2.234]

e Th alabys

u.«JU c:l> ‘}&ﬂ_h‘;mi) em‘g}é

A Floss blag Slds 5 (Ko e ke oKl

OYAY 1 g 303 5) Y = VI womis oY oled 35 55 Jluo

N
N\

=

ISMJ 2016; 19(2): 234-243

ool 9 503 b 0f 3o & 12 39 (NS 3 5 4D Celd il
Jbaig o1 F 9 Dy cdao T (Slowdly Zobaw 3

*

\ . - \ . \ oo 2 ) .
}Jﬁdj\.wudb\-.éc @”‘JJH|Q;L9‘ é.’wﬂubfc 6:;\-.9).1-0950
Ol (Bl Ol o&ls ¢ Sty 5 0KEls ¢ 35,5 s5550p0 0,5

QF/Y/Y e 5 s -4V /¥ dlas 8L 55)

e A~

ol saalllan s ol gl XS (2 S Sl Bl 5 059 QRIS Al L oS cl e b Fanisr okl 4
252 Ny 5 S ksl ey ki 5 035 el (e b ol et g 2B ) e ki 3T

pf VEvEN Y Shs eile 5 505 P B 00 e Al b Glien s o135 Olgz 5 Sy pw YF (o o0 ganlllas cpl 5 i gy g 5l ge
ETHHFD) © 25 p3) 5 soliiml oo 098 5 (HFD) iz 3) 058 (C) IS 058 Jald b cuin 058 4w &
i3 53 o NO-FY b b 4REs VooPY il catia 55 5, gy catis Cta Dde 4 (ETHHFD) o5 8 o, s —
HFD) s w35 055 5 43l K555 1 (C) S8 05 8 s S okl oy s 515 Kikss o O3k Jood 5 (595
Lo 3 VP g Sl g S aoss Y (g deosn P Jald G jed 5 JES 05 8 55 e e 53 g 208 w3 s S5 G el
1Y) eS SaS 4 kool palis s plosil QLAL Cola 033055 b opped kAT 51 e Cola YR80 55 g 80
Jos 5 425 (S5 i s ANOVA (g bl b3l 51 eslinal b odd (g5l mer slaosls .43 (5805100 Cusabio Biotech
AP<+/40) K

.(p:'//\f’\’ 9 p='/YO)J:.‘.‘..2|..\$ ‘5J|>l;.u QJLEJ 4.1\.; 0‘9; G o (HFD) P._‘j) 9 (ET+HFD) R a‘gjf wl.:ai Jiau.a Lhwli

A 53 p S 5 5 0a 8 Sy 038 (P=/0FY) 555 slslime (ip 3 D3k) w35 098 & Comd 8 095 kool Cile als
(p=1/V40) A sdalin @35 5 o0 058 G, 055 o olobne sl (P<t/r V) s b ey B 5 ol g laban
oo lslias i o ge Ll g pad el (23555 el Do 5 b oz 2B pad) et ey e Jlie 15 S dn
4 B el o el s Cula g b b, O35 GRIEN Cae S 2 md) b ol b gl o, slendy ke
258 P I s b ekisd 4l s, Oy el

mL:ai ‘d“.au:.nl g'l}“: -z dlu.'ﬁ ‘..15) 26..\,)5 Q\f}‘}

NPV LG R PCIWR B U+ P S PP JUVESCIN ol
E-mail:satarifard@ut.ac.ir


http://dx.doi.org/10.18869/acadpub.ismj.19.2.234
http://ismj.bpums.ac.ir/article-1-787-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2025-10-31 ]

[ DOI: 10.18869%/acadpub.ismj.19.2.234]

YO/ ekl 2 2z s 5 F30s AU

O, e 9 655

Gk sl s pleslis BT el ol sl
(0) &S o sloul 13 o3l zals

Llesls OLas LA 5 Gl Sldlas ioman
Sl e Sl o esites lge 1 kel
(F) 3,05 sdme gaxeal galdss (sl
SSL S Gesm cnl Gledis m las onl
Sl ek e 3 b5 e slaply bl U
A3 G S o 5SS Bl 5 055 Sl
9 L}';l>-- (Lleals QL.LJ QF'LW'J 9 tf"-’:} QLJUa.a
oo (538 53 ebeal palie (Rl L 035 Gl
L 2l Gl slacy 0 055 Sl 5 S sl
LS JUT 5l eslizad 0 DIO) & >, olke 55
- . Y . o e 7
CSF s ol b e i b Gl
V) Wlazstls  laeplS 0l & 0 b kool

JL\.’J LY ujla 9 Q)} gMS u,l.bls cl;‘.wb R )3
Sbr Sl bie 55 5 e 4 bl e 5
Lo 3 el Cnd ST 30 GuF 3l
k)'J':'J PTGIU0 IS 5 {x}lu (/\) Sl ol odalise
e b Gre) S0 Gup Sopen 0555
iy odne gadss  fals (V) sdan Al =5
> SR G s (V) Gl 5 o
el pslie o (Bl ma Gl Sl
Q.Ju L§°'>j5 upu NS~ Loy L &MW
5w SWlas e s (VY)W saalis (BMD
5 0oy Blsl gar s b plel cble ws S 5058
Slr o3l s el Wb slis 5 ol bad e Sl

L3 J 28 s e bl OF) ol 2V s Sl

® phentermine or sibutramine

PRV

5l e B (6505 Ol s 5l e 65l
S i ol lale 3 Olge & 5555 ol
oS 5 Sl (S kS Ol 53 S5
O S S RGN P UM Rt I RN
5 Sdpbe Cie Ol sbul L Ll e
wl Golew Lsb s aa st Sds
S Sands Ll Fp s s Ll Pl
Olajle Oledl ay pioman 25 35 ) Ol
SIS e Wl e slags 3, JECICIEVIR PP
s Lol Fs e bl 5l @S o
S sS mler 4l b ol b s e Wl s
PR (G 0 (SL5 S 53 ks e i O
Lol yen Jled o S5 5 0,050, Sl slac
Ll 8 Sl oo n 28 Glag)) b as
anelr Sl pllad 5 5 sy dS Sl LA
GRIP s LS e cmn g 5 L
omlas s Jele cpl a8 350 Oy o Ol 5 055
ok e iy s Sle 5 Dol
sl I (551 Slasen 5 Jie slalse,se
3 Sl pgobin Slagslon 3o a5 02 S

() 3,51 wal 3 1) 35,0 3
S el el sl YV (s Oges58 ekl
ol 03 el beles W SSL e lad b
o5 SLosas a5 (V) 55000 i 5 18 3L s
orse 4 odd e e Loty el 3yt
S gon @55 (510 (G55 8 (a® e DS Sl
GO (mzmen (7)) 53 35 5 SIS
blo lodol s galanly & e ga b

JLELL baaea (ool il glad e slaata

' WHO
? postrema

http://bpums.ac.ir


http://dx.doi.org/10.18869/acadpub.ismj.19.2.234
http://ismj.bpums.ac.ir/article-1-787-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2025-10-31 ]

[ DOI: 10.18869%/acadpub.ismj.19.2.234]

A0 5 5 0ls 2 /Y osled /a6 dlw

S gl sl ol e S 3L
Sl wxn gME w2l eSS s
o ol Canler 5 Lpde Slr s On)
3 o Jels O O3 V-Jﬁd 33 ;S5 S g 50
S s e LT Al b S sl
23 e e oBe o255 Sl Oy 5 ol en
Lospde s 055 Of Calan 5 bl (2ola,
S |VEY RN R N VLS UGV B WA RO U GV NP
Sl O pae LT Y5l & ol sl 4 ol
Ul sie b, Gl o 2ie & oz
ST VPN P I LTI R g9
53 Qo Dl is Sl elial (A5, op ed aia
S s b wds gbe, kel sl
i Lol 5ok a5 SuS e (555 o
= A el o o salslae Sl el
s s L Bl s 0as RIPE 2 em i oM

05 o

la fgy 9 3l g
sl 8\.- 5Oy e VY e gaddles ol s
S ole 5 sy P B O o wals Sl
Sl Gl o 5 Sy dge e SVPAEN
o b, (il Ol Sl 5 ol = Ol
035 Joli ob cim oS an a Bolad O s
Cled 0ol Cx iy 2 ) Gae) J S
o D) lial opsed oS s (505
o (2355 Sdlad plasil L ol jon oz oS
Co Gl g o3 Oy e Sia Sl LA
Cla Ol 4 ey L eslanad (Gl 5islie) 4yl
Cogpen Slad ol S gla 8 s ads

oAl ST 5 5 51 g s Oola 055
sl ols (Jl= ol ULOVF) il o saline 55
4 M 335 Gl 33l s (O el 230
o Ole3l 5 (10) ol ol adalia ¥ g5 ubs
GBSl e s slie Ll ol
oAbl 55 (10) WS a3 e8> (S sl
A S e il sl sl
SRS 5 e Lot sl s el glaeds S
Spbie sdan w5 S S ekl i
52l SIple glag,B ol e 51.0T)
Coaglie 4 015 e mbd Sl gladde L3 okl
Sler s o S (S Sl s oy
aoedlea (18 510) 35 Ll el w35
Guspe adlas S s (YY) (Roth) &y, S5b
v b)) el caslie b Ol
(0L O35 5 gl J2als 55 185 (g5he glaeki S
s b eks W kool ule) Cilits gladis s
(S b (VW) ol el edalie (ools U olie
033 3 kel DS s 0 (oS Sl Sl
ol bty O e s S e O
S BT (YY) oLKea 5 (Robert) & il «Jl-
S b S w5y 5 oo Sl el
odalie A Bl OS5 S pas v o )
b o 2alS dtlde ol 51 e ksl oslie s S
5 (Croymans) jus S saslllas 5 ¢ Llis 55 .(VA)
@ el pslie il sas 518 (YY) O, Kes
Olr Olgr Olajm o3 aslie o ped ada VY Jlos
Slasdlas (Jl= -l L (V) Sl (g ,nid S o o
Sl bl Sk &S ebane (gods J S

S s s e s e s

4 .
Downregulation

http://bpums.ac.ir


http://dx.doi.org/10.18869/acadpub.ismj.19.2.234
http://ismj.bpums.ac.ir/article-1-787-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2025-10-31 ]

[ DOI: 10.18869%/acadpub.ismj.19.2.234]

YV el 2 2z s 5 F3os AU

O, e 9 655

L Dl 0355 5 ohte 4 AiEs a Ske oSau
(Y Jsa) 5 S 1y ials sl

05,5) < GIE 55 B rme atin Sl Sl e
s ade 2T 5 e cele YY 5 (xS
A ol okib cole e L (a0 655)
SIS 4 Ol Dased Sisge b om0
ookl S a4 Ol B S
G Oy aiges ol 85 e il
slinl 4o osle w axdsl o o sl glady) =0
s Dl gl Lo ads Yool 4 5 Jits
oo b 433 10 Do 4 s 5 A3 S (SIS
@sad Ol leDy S S aady le adds y3 59 YV
Glp s S IS s -V glos 3 s s
Sy 3 D A Sl el Ol
o3, « Cusabio Biotech =5 & slewdl bl
I {‘;,gﬁ. VAV Gl 5 &35 LN 5,
SaS Loy S am glacs; 055 5 A eslanad 2 L
L Sl p S N B b Jees 5515
Ol sl eslaad Loead QMT@}. slaesls
Oag by sy Sl Sl S5 5l S
Sl b bty T 0gasT Laesls w55
03,5 d Oy O35 5 kel Slaesls Sk o)

(P<'/'O) A ebu.';.u\ (Lﬁ"J}L? 9 J):v\s MJLj)

Cusby 5 (SO cell VY S5 cell YY) [ SS6
5 S ) 3YOTCEY &l a5 Ao FORO
s Al O e s O w sl e ras
GO dess P Jold o ey 3 (2l
Vol oy Sl edd Rle) oo Sl Sl
SOl Aoy VY 5 S Sl 8L (655 A
els Olaasie bugi oS 55 Dldeas S 5l 8L,
LS 5) b 4 edd oo, 08 Sl Dy sk s
sdel | Jsdr 3 e, gle ag s eslinul 5,40
©oais sl S gy e e S gl (e
IS s S el s 5 ) ais Cla S
oKas 5 Lo L Olp (s3lalisl S, o B
e V0 S L a3 10 e w0 4S g Ol Sl
S 4I5S el Aoy i ol 5 aids o
mﬁumauld,‘,so,\,,g@;hd(m
Vo Ol baS wy 4dds 0 Ol @ pL@;;
Blas S 038 s i a5 038 o5 ks
ador a ey 4835 Y 4 oia alis 5o o e
3 AE g aas 53 e Ve S Ll 5 el
ou\a@zwﬂg@zﬁf»m‘@zyﬁ
oo Vv aRSs 3 e w poler ania s S
Al aia 55 53 5 dew dids 3 2 YO & oS

Sy 3L 058l adds s e Vo4 o

(‘;3})‘9 C.,_J\aj L:) ‘;.vfr.'i 5‘9; (wﬂ‘gﬁ/\? ‘QJL,\.:A‘,..»;'/.YY s‘ﬁﬁ/;')&fﬁﬁ ‘5‘.1.'9 o..\.'.A.;J.:S.fJf.pL'J (\ J‘g..\:'-
(309 Sl 05) J 28 5

3, ’ 3 3 S . 3 N ~
= \\q 2 }‘ § N . —"3 -} :?' 3 :?' L \"'\ ~';; =, 2
- S T R U T - S R T R 3 0% 188
3 2 [2 1 Yy o uw fa) o } = ~
% R AT VOSSO EY e N0 YN AF A e SVCAVBY BV YO VIO AL YA
\
v,

http://bpums.ac.ir


http://dx.doi.org/10.18869/acadpub.ismj.19.2.234
http://ismj.bpums.ac.ir/article-1-787-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2025-10-31 ]

[ DOI: 10.18869%/acadpub.ismj.19.2.234]

A0 5 5 0ls 2 /Y osled /a6 dlw

e d|ﬁﬁjjgauqi§dﬁdo‘9;uw| éj}og;?awaaled‘}s‘gﬁ(" d}-‘?

r:.:.am r:u«..u ,,,,, Plgm r_,....m p;m dohwda gslabiad
Y. v _ Yo Yo \D 10 0 (4235 53 ) o s
- sy o o fu v Yo 0 (4i35) Ola

333 ol e golsbas Dol Ll (P<e/ee))
L edalin s, JJS.S ajjf 92 6[.&&)
(Y 13 503 P=+/449)

C~>r.3

Uil ol tays ol et
el pslie (lsbias ) sdoss Vol s

Q)’) Sl yd %

B TS SR R R
S Lo Wl oz s 3 AL 035 SR
ookl pslie sl a8 sl el chle s
S w5 el Bl b B S 2 s pledly
kel el sds 518 (YY)l el salis
Loy das fals 1) Loy Sheshs Sl Ll e
L e b s e gleedi S s
oy chle il 4 gl cl fas Gk
233355 e L edSg 5l b Sl s s
3 el e sl L o Sl
53 ol O s (00) spd gl 43
L) el Ol 53 a8 Rl 5l sualllas
Lot By sz, 5o GRbe 2 o555 K
A b ealie oz (ME ) s
Sl 53 e oS sl 5 bosesse Koo du e
AL e e, Oy mals8l s Al e (S s
L okl Joe 5lee sl ol 218 S5 (S5
5 e by 54 4 ACLBT i ST o5

03,55 108 bl Comge Sy O3 GoF o

Laasl

i Sl e e el pledl clle il
g:,‘.:..w.; (JJSS 0‘})?) <SR Lf-«\"\'o r.ij) ufmm
VWIYARY/5) 550 lsbims g bl Llod 4 4l oy S«
Ot (e (P=2/AOY VY/FVEY/FA Llis
S oS 03 Dsmpr p) slie n (bl
by (P=2/Y4) J xS 05 S a4 s (V2/00EY/40)
)1 503) LES sdalie (P=4/0+9)

18

16

1 14

310

“, 10
h

X 8

‘; 6

L

2

4]

(mommi)d s (pombom p )
S es,S a plewdly bl sl Slais (1l sed

350

300

250
-
3

200
>
3

150
=

100

50

0

(= m i) s »-J)L. 3
Qb

wlos S L halme ol %) &) 05,8 a (p,5) 035 ks (Yl 00
(IS 05,8 L slstins sl

Lﬁ")’J E) (YYV/AYESV/Y) dJ.LS o); LSLQQJ BT
ol sS4 cad (YRO/PVEYANG)

35 e obsbas Rl (WE/AVEIV/PA)

http://bpums.ac.ir


http://dx.doi.org/10.18869/acadpub.ismj.19.2.234
http://ismj.bpums.ac.ir/article-1-787-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2025-10-31 ]

[ DOI: 10.18869%/acadpub.ismj.19.2.234]

YW el 2 0z s s Foas AU

O, e 9 655

s Roth) &y, andlles 55 S50 4 cadaly nen
e w5 b eks Wl sl ula (YY) 0Kea
i IS kel Caslie OF Cllaze 5 Cx
AV) el

Slas & pde ol gadlas Ko (ganl
GI Glas, Ok 035 s okl Osespr pslis
03,5) oSS58 5 a2 wls b oekisd
) o (Gioas 03 S e S L (s
38 el 255 e e ande St S|
QoS b me glay O35 wlal 5 Bl 5l s
Al oy oM

oS 4 S e 038 el sl (pmen
Gandlae 5 4l b geas (S (g lslae sl
s i 033055 Jlis 4 (YY) O 5 s S
S Bl Dby el polie teslis
Loy B4 cai 5 (V) 5y (golsbae
wis s Do 4 oz @S ) e
s Bl 8 353 el SRl Cr e il
Al ol ool e SRl 1 0T 8555 Sl
Slabae Jals w a6 S5 op el esse Sl
bl (s sl 335 5ba (Al e, O 055
alie (o 5550 ¥ Lo) Swl Jials el S
Sl b S 058 4 o (pyad 03,5 el
SHE S s 5 e by (13 Cor s
SBaedlea opd 055 Blol olg 55 5 el
O el O a0 esls LS
Crsos e S L sbde
Sler 5 mdend ol S g5 mens il
(Y9 spie bdsle ol 5l JomalS ola,
b s $badshe miiee b 4 kol (romen
ek ;S (Fn GulH cmpe s S S

gl Gy &S el edalie (yioman (YY) 355 6
o 3 e Loty ga b a kel s ST
35U Glodre sadss Hle 5 plgilas I,
85 B sla e o craman (Y1) 358 e ol
e Olse 500 5 (Bl 5 O 035 e SRl o]
V) ol 0l sdalie O 45

chle Bl slie e da) e b4l by
A dlg e SL 0T S Gilay s bl
Sl G sla0ge 5 F 2 Lo Sl
e Cdlys 5 edae sadss 5 0,568 5 5l
Ois Blal 5 Sbr o e 3l 53 5 A4S Jlesl
QOY) 55a

5 B b kel alie ol o osls 0L i s
Oldlas blis 3 Ll bl o (bl 035 Sl
5 s Sl s ol sl S Gl s Sl
ode WJl= ol LY 5 YF V) Ws S IS sl
pde Jlaml e s wlyl b8l
Oljen 5 O 035 Sl Lol en il slie 2l
5005 ol B Odee ol gaddles gla, o
e Ll & el gl 0 OF @ ey Sl Olse
ol G 3 s kel Cglie 5 ekl ola
kel pslis il (o s gandlas 3 Lo dles
e,y Cul g Y/Y 5502) O 039 5 (Lo Ve 550>)
S oS edalla ) s a3 ania o5l Jlis &
boshren bl ols 3pms ults dese B o
ol Bl Sl S 53 ekl 3 Shas IY!
Sla e B ulply s Sz glaesls)
GokiS B pme Glac, kel pslie 20580 (godalie
3035 S Gl os S 4 Cnd oz
53 aslie sbml 4 &S Jhsen O, o Ol

5> Al 5L ssd e kel (e glaski S ol

http://bpums.ac.ir


http://dx.doi.org/10.18869/acadpub.ismj.19.2.234
http://ismj.bpums.ac.ir/article-1-787-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2025-10-31 ]

[ DOI: 10.18869%/acadpub.ismj.19.2.234]

A0 5 5 0ls 2 /Y osled /a6 dlw

Sacks ZANR

Gadlas 55 oS Col ol baasl opl Sl e
el oS s s Sl Al s sl
S s kS ez s Sl L 05
0y Cudsdme galsle 5l S ganlllas 55 oS
Sl a8 L S eolinad L5555 Cllad Lol e 18
S5k 3 Okl SR 05 SRAE s (e U
S Sooss sk s Al kel ol
5 B Ll el by mi WOl
Sl e i gl s Ll S s
Clad il axdls el o A kel ppslie lsbae
s SL Opeopn al pslie falS e (2555
Sad 0 05y 5 Ll (55l Shesen s L
S FeS s samls Slalllas 51 S cpl e dle
s ol 5 (TA) L5 S0 i Bl oy 1 p 5 YA
Slr ol asn o adlas 555 glao,; 4K
5L Sl ol 25 8 s el pslie & s
corlplo 53 sl el Cuglis Cornsy Culg s
dsle 31 o Ll &S syls ssms Jlexsl )
S N e b Ol e by (e 5 230)
Ll s b Sl eI 1) el 5 Ad; (50,53
i 3 eSS als 05,5 il il dalgt ol s
Sy s el s g s S eslinud J peme glie
Sl Sl e Yol &8 sy Jl= s Ol sla
3b by Olgm A3 b Al 4 Wl e O3

Sy ol gandlas glacys s

S doms
Ol &S el gladllas sl opl dey o B @
O Oak s bz M ) O e e
bl o o) wis St Sodeay el L3555
03 bl i Ll as 5 (035 SRl s Sl
comimmen S bl Lo, plewtl bl slis

ST 55 5 553 CD36 5 FABPA o J e o
oty (YF) XS Cuyi |y L il s oy
8 B L e e A S i
s, 0L Oy SUL el s o cdlkd
L0 Sal 2als a5 ol Loyl o5 05 S
FRa R 93 sl a5 ‘U:L:J SLl s
LBl po (Sl ol o Llasls
S bl 238 bl e 5 s L RRCH WS
LS S (Yev) OLKes 5 (Reinehr)
3 s Sl s Al KOs SRelS gasl
Loys 00 (o Ay Tr) o ads Cosgdoe
Lo ys S Comge (9 Lo )3 V0 (Dl jdn s S
3 lSs 5 O 035 DN o35 SalE (o
El Ol Doty 4 () ws
bd By 0 sl ol gardlas U oasllas
038 el sl 4 S 1K 4'1’;\"\”6,};)‘535’;
230 Sessdoue O Kes (Reinehr) ., (gaxlas
4 s ol gaddllae js Ll s Jlesl plie
adlae 5l ey 55 5 5 sl e sl =
oS b ganlas ;3 Lol A sdalin 05y ialS )

LA Sy (5slalae O
s (ElI-Rasheidy) s )l gandlas 53 (pioean
b & 055 L aly S (YY) OLKes
4 Ol 0858 5 (A, b 5 e 05)
Sl (YY) A e sl 5 o gdl BMI_2alS
Lld iy S SET (YY) OlL,es 5 (Roberts)
Slr OB55S 53 1) o5y el 5 de b S
00 4B 93 (Kidewy Al pl 4 g LSS s
V=Y0) €liss oios Lol ed g oS b oA
035 5 ekl i el Crge Gy s el

OA) ws O

http://bpums.ac.ir


http://dx.doi.org/10.18869/acadpub.ismj.19.2.234
http://ismj.bpums.ac.ir/article-1-787-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2025-10-31 ]

[ DOI: 10.18869%/acadpub.ismj.19.2.234]

YEV/ cpheal o 508 i U

O, e 9 655

W p"ﬂ adlls O3 § 5 L= & ax g
sadlas  glacos sus Cé) L OJ\:\iT s s

Mb‘)\}é}g‘} JJ}A‘)@L’L} w\ L;"\.w)bj.ﬂéb

‘-éb)-ls 3 uﬂl:.w
P w iy ede 5 Ghcws oKy
.b}JL;o J‘JJV\})M ‘_;LA LgLAC,q"Lq?-

References:

Sl e Ll e ais coia sl
e 5 Srae S A6 05 1B LS e
3 gl dU LS e ol L) o
Go S pan gla S3ge3l Ois Al asl
oy A5 Sl 4 Ll o ol 5
Sk sl 2l 5y momal 5 b 5 550
Lodl pl bl caenl b 3l 055 il 5l

1.Morgan K, Uyuni A, Nandgiri G, et al. Altered
expression of transcription factors and genes
regulating lipogenesis in liver and adipose tissue
of mice with high fat diet-induced obesity and
nonalcoholic  fatty liver disease. Eur J
Gastroenterol Hepatol 2008; 20: 843-54.

2.Wielinga PY, Ldéwenstein C, Muff S, et al.
Central amylin acts as an adiposity signal to
control body weight and energy expenditure.
Physiol Behav 2010; 101: 45-52.

3.Baran K, Preston E, Wilks D, et al. Chronic
central melanocortin-4 receptor antagonism
and central neuropeptideY infusion in rats
produce increased adiposity by divergent
pathways. Diabetes 2002; 51: 152-8.

4.Lutz TA. The interaction of amylin with other
hormones in the control of eating. Diabetes
Obes Metab 2013; 15: 99-111.

5.Eiden S, Daniel C, Steinbrueck A, et al. Salmon
calcitonin—a potent inhibitor of food intake in
states of impaired leptin signaling in laboratory
rodents. J Physiol 2002; 541: 1041-8.

6.Rushing PA, Hagan MM, Seeley RJ, et al.
Amylin: a novel action in the brain to reduce
body weight. Endocrinol 2000; 141: 850-853.

7.Roth JD, Trevaskis JL, Wilson J, et al.
Antiobesity effects of the b-cell hormone
amylin in combination with phentermine or
sibutramine in diet-induced obese rats. Int J
Obes 2008; 32: 1201-1210.

8.Lutz TA. Effects of amylin on eating and
adiposity. Handb Exp Pharmacol 2012; 209:
231-50.

9.Arnelo U, Reidelberger R, Adrian TE, et al.
Sufficiency of postprandial plasma levels of
islet amyloid polypeptide for suppression of
feeding in rats. Am J Physiol 1998; 275:
R1537-R42.

10.Guidobono F, Coluzzi M, Pagani F, et al.

Amylin given by central and peripheral routes
inhibits acid gastric secretion. Peptides 1994;
15: 699-702.

11.Rushing PA, Hagan MM, Seeley RJ, et al.
Amylin: a novel action in the brain to reduce
body weight. Endocrinol 2000; 141: 850-853.

12.Reinehr T, de Sousa G, Niklowitz P, et al.
Amylin and its relation to insulin and lipids in
obese children before and after weight loss.
Obesity 2007; 15: 2006-11.

13.Reda TK, Geliebter A, Pi-Sunyer FX.
Amylin, food intake, and obesity. Obes Res
2002; 10: 1087-91.

14.Young A, Denaro M. Roles of amylin in
diabetes and in regulation of nutrient load.
Nutrition 1998; 14: 524-7.

15.Smith D, Mamo JC. Islet amyloid
polypeptide (amylin) modulates chylomicron
metabolism in rats. Clin Exp Pharmacol
Physiol 2000; 27: 345-51.

16.Mather KJ, Paradisi G, Leaming R, et al.
Role of amylin in insulin secretion and action
in humans: antagonist studies across the
spectrum of insulin sensitivity. Diabetes Metab
Res Rev 2002; 18: 118-126.

17.Roth JD. Amylin and the regulation of
appetite and adiposity: recent advances in
receptor  signaling,  neurobiology  and
pharmacology. Curr Opin Endocrinol Diabetes
Obes 2013; 20: 8-13.

18.Roberts CK, lzadpanah A, Angadi SS, et al.
Effects of an intensive short-term diet and
exercise intervention: comparison between
normal-weight and obese children. Am J
Physiol Regul Integr Comp Physiol 2013; 305:
R552-R7.

19.Croymans DM, Paparisto E, Lee MM, et al.
Resistance training improves indices of muscle
insulin sensitivity and p-cell function in
overweight/obese, sedentary young men. J

http://bpums.ac.ir


http://www.ncbi.nlm.nih.gov/pubmed?term=Morgan%20K%5BAuthor%5D&cauthor=true&cauthor_uid=18794597
http://www.ncbi.nlm.nih.gov/pubmed?term=Uyuni%20A%5BAuthor%5D&cauthor=true&cauthor_uid=18794597
http://www.ncbi.nlm.nih.gov/pubmed?term=Nandgiri%20G%5BAuthor%5D&cauthor=true&cauthor_uid=18794597
http://www.ncbi.nlm.nih.gov/pubmed/18794597
http://www.ncbi.nlm.nih.gov/pubmed/18794597
http://www.ncbi.nlm.nih.gov/pubmed?term=Lutz%20TA%5BAuthor%5D&cauthor=true&cauthor_uid=22862822
http://www.ncbi.nlm.nih.gov/pubmed/?term=Diabetes+Obes+Metab.+The+interaction+of+amylin+with+other+hormones+in+the+control+of+eating
http://www.ncbi.nlm.nih.gov/pubmed/?term=Diabetes+Obes+Metab.+The+interaction+of+amylin+with+other+hormones+in+the+control+of+eating
http://www.ncbi.nlm.nih.gov/pubmed?term=Lutz%20TA%5BAuthor%5D&cauthor=true&cauthor_uid=22249817
http://www.ncbi.nlm.nih.gov/pubmed/22249817
http://www.ncbi.nlm.nih.gov/pubmed?term=Reinehr%20T%5BAuthor%5D&cauthor=true&cauthor_uid=17712118
http://www.ncbi.nlm.nih.gov/pubmed?term=de%20Sousa%20G%5BAuthor%5D&cauthor=true&cauthor_uid=17712118
http://www.ncbi.nlm.nih.gov/pubmed?term=Niklowitz%20P%5BAuthor%5D&cauthor=true&cauthor_uid=17712118
http://www.ncbi.nlm.nih.gov/pubmed?term=Roth%20CL%5BAuthor%5D&cauthor=true&cauthor_uid=17712118
http://www.ncbi.nlm.nih.gov/pubmed/17712118
http://www.ncbi.nlm.nih.gov/pubmed?term=Roth%20JD%5BAuthor%5D&cauthor=true&cauthor_uid=23183359
http://www.ncbi.nlm.nih.gov/pubmed/23183359
http://www.ncbi.nlm.nih.gov/pubmed/23183359
http://www.ncbi.nlm.nih.gov/pubmed?term=Roberts%20CK%5BAuthor%5D&cauthor=true&cauthor_uid=23883675
http://www.ncbi.nlm.nih.gov/pubmed?term=Izadpanah%20A%5BAuthor%5D&cauthor=true&cauthor_uid=23883675
http://www.ncbi.nlm.nih.gov/pubmed?term=Angadi%20SS%5BAuthor%5D&cauthor=true&cauthor_uid=23883675
http://www.ncbi.nlm.nih.gov/pubmed/?term=Effects+of+an+intensive+short-term+diet+and+exercise+intervention%3A+comparison+between+normal-weight+and+obese+children
http://www.ncbi.nlm.nih.gov/pubmed/?term=Effects+of+an+intensive+short-term+diet+and+exercise+intervention%3A+comparison+between+normal-weight+and+obese+children
http://www.ncbi.nlm.nih.gov/pubmed?term=Croymans%20DM%5BAuthor%5D&cauthor=true&cauthor_uid=23970530
http://www.ncbi.nlm.nih.gov/pubmed?term=Paparisto%20E%5BAuthor%5D&cauthor=true&cauthor_uid=23970530
http://www.ncbi.nlm.nih.gov/pubmed?term=Lee%20MM%5BAuthor%5D&cauthor=true&cauthor_uid=23970530
http://www.ncbi.nlm.nih.gov/pubmed/?term=Resistance+training+improves+indices+of+muscle+insulin+sensitivity+and+%CE%B2-cell+function+in+overweight%2Fobese%2C+sedentary+young+men
http://dx.doi.org/10.18869/acadpub.ismj.19.2.234
http://ismj.bpums.ac.ir/article-1-787-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2025-10-31 ]

[ DOI: 10.18869%/acadpub.ismj.19.2.234]

\Y40 ;3 g 8ls & /Y a)\.«.}/r.h.:jy' Jls

Appl Physiol 2013; 115: 1245-53.

20.Boyle CN, Rossier MM, Lutz TA. Influence
of high-fat feeding, diet-induced obesity, and
hyperamylinemia on the sensitivity to acute
amylin. Physiol Behav 2011; 25; 104: 20-8.

21.Rushing PA, Hagan MM, Seeley RJ, et al.
Inhibition of central amylin signaling increases
food intake and body adiposity in rats.
Endocrinol 2001; 142: 5035.

22.Mollet A, Gilg S, Riediger T, et al. Infusion
of the amylin antagonist AC 187 into the area
postrema increases food intake in rats. Physiol
Behav 2004; 81: 149-55.

23.Lutz TA. Pancreatic amylin as a centrally
acting satiating hormone. Curr Drug Targets
2005; 6: 181-9.

24 Trevaskis JL, Coffey T, Cole R, et al.
Amylin-mediated  restoration  of leptin
responsiveness in  diet-induced  obesity:

magnitude and mechanisms. Endocrinol 2008;
149: 5679-87.

25.Mack C, Wilson J, Athanacio J, et al.
Pharmacological actions of the peptide
hormone amylin in the long-term regulation of
food intake, food preference, and body weight.
Am J Physiol Regul Integr Comp Physiol
2007; 293: 1855-63.

26.Miegueu P, St-Pierre DH, Munkonda MN, et
al. Amylin stimulates fatty acid esterification
in 3T3-L1 adipocytes. Mol Cell Endocrinol
2013; 366: 99-107.

27.El-Rasheidy OF, Amin DA, Ahmed HA, et
al. Amylin level and gastric emptying in obese
children: before and after weight loss. J Egypt
Soc Parasitol 2012; 42: 431-42.

28.Hariri N, Thibault L. High-fat diet-induced
obesity in animal models. Nutr Res Rev 2010;
23: 270-99.

http://bpums.ac.ir


http://www.ncbi.nlm.nih.gov/pubmed/?term=Resistance+training+improves+indices+of+muscle+insulin+sensitivity+and+%CE%B2-cell+function+in+overweight%2Fobese%2C+sedentary+young+men
http://www.ncbi.nlm.nih.gov/pubmed?term=Boyle%20CN%5BAuthor%5D&cauthor=true&cauthor_uid=21550355
http://www.ncbi.nlm.nih.gov/pubmed?term=Rossier%20MM%5BAuthor%5D&cauthor=true&cauthor_uid=21550355
http://www.ncbi.nlm.nih.gov/pubmed?term=Lutz%20TA%5BAuthor%5D&cauthor=true&cauthor_uid=21550355
http://www.ncbi.nlm.nih.gov/pubmed/21550355
http://www.ncbi.nlm.nih.gov/pubmed?term=Trevaskis%20JL%5BAuthor%5D&cauthor=true&cauthor_uid=18669592
http://www.ncbi.nlm.nih.gov/pubmed?term=Coffey%20T%5BAuthor%5D&cauthor=true&cauthor_uid=18669592
http://www.ncbi.nlm.nih.gov/pubmed?term=Cole%20R%5BAuthor%5D&cauthor=true&cauthor_uid=18669592
http://www.ncbi.nlm.nih.gov/pubmed/?term=Amylin-Mediated+Restoration+of+Leptin+Responsiveness
http://www.ncbi.nlm.nih.gov/pubmed?term=Miegueu%20P%5BAuthor%5D&cauthor=true&cauthor_uid=23261986
http://www.ncbi.nlm.nih.gov/pubmed?term=St-Pierre%20DH%5BAuthor%5D&cauthor=true&cauthor_uid=23261986
http://www.ncbi.nlm.nih.gov/pubmed?term=Munkonda%20MN%5BAuthor%5D&cauthor=true&cauthor_uid=23261986
http://www.ncbi.nlm.nih.gov/pubmed/23261986
http://www.ncbi.nlm.nih.gov/pubmed?term=El-Rasheidy%20OF%5BAuthor%5D&cauthor=true&cauthor_uid=23214220
http://www.ncbi.nlm.nih.gov/pubmed?term=Amin%20DA%5BAuthor%5D&cauthor=true&cauthor_uid=23214220
http://www.ncbi.nlm.nih.gov/pubmed?term=Ahmed%20HA%5BAuthor%5D&cauthor=true&cauthor_uid=23214220
http://www.ncbi.nlm.nih.gov/pubmed/23214220
http://www.ncbi.nlm.nih.gov/pubmed/23214220
http://dx.doi.org/10.18869/acadpub.ismj.19.2.234
http://ismj.bpums.ac.ir/article-1-787-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2025-10-31 ]

[ DOI: 10.18869%/acadpub.ismj.19.2.234]

ISMJ 2016;19(2): 234-243

Original Article

Effect of eight weeks high-fat diet with endurance
training on plasma levels of Amylin in male
Wistar rats
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Abstract
Background: Amylin is a polypeptide hormone prevents weight gain and obesity by loss of appetite.
Therefore, the purpose of this study was the effect of eight weeks high-fat diet with endurance training on
body weight and plasma levels of amylin in male wistar rats.
Materials and Methods: In this experimental study, 24 young male Wistar rats were divided into three
groups (n=8) includes control (C), high fat diet + training (ET+HFD) and high fat diet (HFD) groups in
age range 50 to 60 days and average weight 160+10 g. The (ET+HFD) group rats run on treadmill without
slope by 5 day/week, per session 20-63 min, 15-30 m/min velocity for eight weeks and they used a high
fat diet. The control group used for initial sampling and high fat diet (HFD) group no train. High fat diet
was included 60% fat, 24% CHO and 16% protein available two groups; C and ET. Blood sampling was
conducted after latest training session with 12h fasting. The amylin concentration was measured by
Cusabio Biotech elisa kit. The collected data were analyzed using the ANOVA and Tukey Post-Hoc tests
(P<0/05).
Results: There were no significant difference between amylin levels in (ET+HFD) and (HFD) groups
compared to control (C) group (p=0/25, p=0/867). The reduction of amylin concentration was no
significant in (ET+HFD) group than HFD group (p=0/543). The rats' body weight were higher
significantly in ET+HFD and HFD than control group (p<0/0001). No difference significant appears
between body weight in ET+HFD and HFD group rats (p=0/795).
Conclusion: It seems that high fat diet for eight weeks with and without endurance exercise training does
not change plasma level of amylin concentration in rats. However, high fat diet increase rats body weight
and eight weeks endurance training was not able to reduce body weight in high fat diet-fed rats.
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