[ Downloaded from ijem.sbmu.ac.ir on 2026-05-12 ]

5)9) silns

Ol 2llo 9 3250393 338 (galoeo
Sk S o yd = gl Olodd g S eole ol
(YYAQ waw!) PYY 2 P00 sdsxiuo & (50 lowi (o233l93 (58,93

b Gl s (651 @i 5 bl O 90,9

osbie S0 TSAK s La e €07 SIS Il 4@l 53S0 atd ), 53S0 a8l s e S0
T nlaa suage 530 T SL (5,8

slmils (om0 pole 5 (S o 3 (geaSmils (Y e s ol&E3I0 (pd )55 asle 5 (S o5 geuSaily ()
oSy oladal 5 5e (¥ ldaw alae o 5 o8l ()55 psle 5 (P o3 geuSails (Y olhale
— i olead 5 (S psle oSl aadd alie 5 505 (oa 9ag asle (souSitia gy (Sla Oless
ol oot 5 5 Sy Sl S s (ol 1 ghane S0t 5 (5eilSe LD (dgs wd il
fhaa (sage SIS0 (g aagd (S asle ol8E1 il salie 5 3050509 9az asle (goaSiia g,

e-mail:hedayati@endocrine.ac.ir

s S

Condy SNBI Aty opl b G I S 6 05 5 oA S Oseosm Aile il gy D gy pn 1t
Rpes uf"";J"""fz‘,LJi‘c"“é"; 31 5 s e JW 655!‘&"("‘“‘:’“‘.‘4‘ Ok 550 o s 5 ladss
‘,,‘,TWI%&‘,A;SJMMJ g}}&)}h dASfu Q}AJ}A 6"\5}.‘: ob )‘ AMJ}LQ&:S; J..S&;eﬁcas
b yxe GPR39 (50,8 4 Jlail 5 plgrdl A 1 salanlsn 45 Al e (551 Dok GV b (g0 by
il (05 S oale 5 S g b (655 Sl 5 3 1) GPR3D /bl (s 1B 3 sla s
Lg\.hubyji e )RS Carnd 9 3 g 9 Y d’LA\S 4 s g;‘:J.Jj C.'..:.na: R | e.\.;\.adﬂf Jl}w AS: b|}'& @ QL:?‘..A
A Gy g G Sl S R CHLE 4 LS el p G Sl SIS e nl Rl s S
3 A Dy IR 5 ol el bl G sl Sl g Gl s ol e 53
Gt Vb 55 slecdles ol JUis 4 55 Sl 5o 5 03,80 6 Ady Dpnsn 5630 SIS i
le |) Qi .LLJJ‘ B et e&'ﬁ-‘.ﬁﬁg U:J'L';.w‘ g;’f"“ “ |.J$a| U,."J:Jja_ u.;‘ | oéjs 6,;,05 Le.ww BL Lol wb_ u:..a\S
d\.hc,.tjw RS als) e C)‘,ﬂ C,..qua ):je.ﬂ: )|J§ IR I ‘63}3‘ J:Wﬂ;}a ;;;}‘“J}A} é;ﬁbﬁ A:J‘J.::AS

Wl 03 903 gy 2 15 S 55 Jloiml Gl g5l 5 il (BU g alewdly mhaw p 555

53 Jalad (bl Jas cllad sasls (1S5l

AAFINY sl (o pndy - AS/O/Y - saaadal ~AQ/Y/TY iellie =L,

a2 53 5 655 Jolas Wi, o swad sla) e Slaa
Bl igs p ol S pem o e b (Ao ca 4 0T QoA
(2l o ot (Fla wile (gheleblie olas
aal Jos @ by (Jose - @B (a)lse 5 a8 golay
8350 S0 sac ol€iay T gadual o asl
L Olsie 4 guSlae oman lasul i b (use¥l sa

douds

Lol aeu oo LIS 4 suliw alls Ho (355 Jolad 5 aalsss
A €S 5y Gl L (aalS s sl sl s
psala sdice ol (550 Jolad Gussa aass O

G On o9 50 a5 JulS aae panddS (gl paald


https://ijem.sbmu.ac.ir/article-1-879-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-05-12 ]

1A Ldw/ 5 ‘;aJ(.o...ﬁ :/,.é)j/jJ (5099 Ulnl pagdolio 9 juy(19)3 322 (galzn S¥YA

OF aySles 5 (ilion) Buts
WS e oS A8 4 oSbe) gesea BAS
Dl 5o oS wile sune 3l sud i ady K ol
i (B yme Lan oS Al (15 S5y S b s V444
el U5 Sl 55,8 S b iael saed YA (ssla ol S
92 sl Mk sws Ghge seare 5o L Galyl S
Jud cuws ladsSlse BI85 (oo 0l S 05 € ol plas
Ol 5 Gl S 4 S adln 1) Gl daa 51 5800
JSi) g o sl Sles Gl a0z Su 5l 99 58
Glagiss asiy o ool laguassy sidw gelwlys Ll o)

Tl Al (53 5] 50508

GRmlindDeaRiatdy  Sreao i [usgs s AnEing Sim 108 AT# gIehamians

iy
AT

e e e

i e e el

i I n | | B
{hhH (I 2
| |
[ T P i | _mq.:ruiu-muh_i

OS5 5= 5o 3 S 9 Ol a3 ) JSd
" bl
Jlo 50 4 03l o (sMaseT sl VY wiiy G (il
bl (Bge goare 5o OLlKaa 5 Sy g Y410
Lol sladsle 31 ol S sl bl Cas
99 () Eda Hu gl e S saae blae Sl )
550 9 loaeli b (pugisd soud sladsle 5wy
G bl aty o) S5 wsdpe L sare goacls
3 ol anel ol Laal i€ o Gileslee 3!
4 “Statin”y uab glas © “Obedere” 5¥ (o3l
SoSsla 5 sles sbas

pod oAl s g wol ssay saelat 5 el S

KERE Lu.u.\‘ s__u.u‘ hA.A.u

oA san G Sy Lol el Jlad 5555308 5 31 sl
o SN Vabge J o) 1 onlianl asisnl

i -n-octanoyl

GBI 2yt U Lo e (35 53,530 Jolad 5 aula S 5o
5o YBsa 158 Jolse 580 (s 35S 50 5 e 5dle (55
SISET (3530 b 5 Jalas Ho LT G aSatius Ly
s 5 O slaSuny Ladl (Bly YIS cpaal ad
colio pandds slagi, 5 sul08 Sidw Gl @
@bl S Some o wala Ghings 1) ol S5 (06
30009 sLphil plsie oS 5 Sl gdlace (osa
ASE 132 ol g audsslie 5o LT GEB 5o 5 sad adlid
I EE 5 S soad w5 slandy BAS L il sad
SIS, 52 6558 dulad 5o GO gl (B8 (B,1 S s
Ol @ a5 dliae (pon @il wle 50 sare 5w S
o9l GAlE (550 Jolad s s as0s00 aldl S
SN 553 Jolad il 5 o 3S e Jelse (S dinsa adls
Ol (ol (slagia 553 Lol el Sl 58 53 (50l cusanl
Galfine glacsl 5 sael ey @ shane slaaly S suls
OV stuia 5 @il,s dhaa 3 535580 b gan JHES 5
Shins goud alid Jole il sl ol 36
S b sare Lusdisd slad sl Bl saac b 4 S cul
09 Olnl sy oo GRS 4 sl pe B, G0 Olia 4
WS e Wl e I Gas 055 s lae cilse adlis
sare 59 S 05 Ol A ol SldT ladil
29 wbie Gl g alia y i3 oSG ASia
wille (6558 Jals Il o Gl S placdly mla gl
b G353 Jolsd bk s s JualS
case g ol Gl S o Slee b allis Guili) cullas
© Olionl 33 T asdige 0Oy BalS 5 LEal oS
e same SGIAS 5 32 mdlss (palS ol 5l SEssa
OBl ;o OB 4 (plily wa S 55531 e Jalas
Lanl S0 Bl Salaisl 5o bl oSl
s b Bl W8l Gl cuas g (ol slag
on TS S G o5y ol 4 Wl 5 sy o
© ol Gl 5y o505 clacullas 536 g5, Ghasly
Lol (5553 bl 5o 5uas Koo (e Ol aw oo IS
(o aullad el plie Bl Jolse 31 o auns
e Lo s S ghaae slaply Ho HndS 4o
S e B G alpln Mg e daias glacil Gl sas
e s Bl (558 Juld  SSse S slacullas

OIS 586 50 (Sl


https://ijem.sbmu.ac.ir/article-1-879-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-05-12 ]

¥4 3 el 3 5 o

It 5 Sl 4o 55

s 0 ol e ZOYY LE Lewdly ol
pae 5l Sl At slagnasy; aasge alaiil
aBle idma lagserss a5 Ol ollag
TV sl e TSHyACTH GH (oiSY
Ol Ol paadl g Gy $5 0 Cand g

9 oS b GualS G ek 05 Gkl 5 s
OLoSas 5 abs (Bas5y 5o sl plendly (SG
10 BMI) (s sou s slad b 055 bl gl alsl
S50 b dewlfio u ¥e 31 ik BMI L 3la ol 3l 5 YO-Y-
oo a5 50ml ol mh oanb 035 @l
Sla OuS bl slajlade G OIS08 5 535 (oo
L ol S o Lol ol ssa s golane oolis 52Y
Lo SYL golaine sk 4 Gla OSaS Lo Sl
o Ay 59 Ol s Gl (S glajlaie Jla )
shlad o e gl Mls plas G305 shalS
o dad s 50 plewdly O8bn] w5 Hus o0
cisle boulydl 5o Ko o 5 ad saaliie o, Kan
2 AL ol Ol mha 135550 Sl
o0 T ah saaliis Gl rab 035 L 93 b Lol
855 09 bl plawdy Slaie (),Kan 5 seh, a5
ook ok 05 b oslaggesedl b cawlis s Gls
wWons ol bos Somb Gl S a5 YL Dl e
ol GBS bl 51 Side sl Ve 0al S cbile
5 0ds wlal @ bla alydl o o) Skl by bl
oo S Jls o cdily Ginl 331 Guliw) Hlase o5 (Rals
39 OLEan 5 T5sbslely il sulas s (5 5miS ol S
Mise 5 Gla (b 005 b OB) e S Y wsa (hagsy 5o
Ladisls .wals L1588 (mas3s aose |y uae oldl o @
slas ol @b el ol pho o ol
AL b (55 b ulpdl B Sleds quae ol o
sk 4 Bla Ob) Lo Ledhy b o ()b 5l ol
che @lo 35 slolae S ol Sonb ol e
© ol S e S Giaas fouwl sad saalde ol S
L odewlin ju aume olgial o 4 Mase ulpd) 5o Guli)
st BB sk o 3l 5 b 055 Gl slass S
30 OLKes 5 OsmE s 5o ol sug YL
Ve 5 L (Sl e¥ Jb QLS e 59 oliew) o
9 b Gl Ob) b ol sas Silhe 5 a Sy
Slglee 5o a8 LN 4 Seu3 Gl plas b set

Lo, Llie goae sladsle 51 g0 58 Gl S 5 Sl
oS Gl o glane BT ok 3 glacas Lol W s o
Ol 5l Vo BV Al 0l S (e (003 (B9 S Ha
olsie & 15 GPR39 555 oloKan 5 il "l g
Olsie ouisS S Wu S Ol oy v liawl aui,S
olate 4 g S a5Vl guad (b guad bu gy daae Hu s
4 GPR39 ) (a5 s wsay el SOL Hu (oS
Lagha s3s (A0 oo Lol ad (g8me (pilicwl (o, ol sie
oandie o ls 5 gia «S wo S saalie Slite sladisls
Ol o WK Jlaal o) Sdags (Ao adl e

sl e 583 3l se 5 was 1, GPR39l s

ol T
S50 S ilinl (gl (23l seuinS oS i ()53 e
G oadY oo Ol i glacwsn Gy ol algl
B odle b Lo 0eS B oolicwl € el 65Tk
s oo slagias 5 saas WY cl su bl
i (53 GBS Gsilia) w5 el e (51 S
Ol b ala 5 (SRl ol
GEOIS el YMaas e Gl 1y olend oyl
09 LS e wigie gl ghlan ohlea 5 o8
Ol 4 Gl S a5 0l S (e alli 0l 31 b i
Ml gl gt @ sl il mhaw Lol Wi5ls (553 Galy
G oate il s Hu ol ) el BT 5 ol
Olobay 5 e (placdly Gl S 5 Gl paws RS
SonT b dnlis o 3 was B bagie (J550 @l
Uisas s0onk oalS s o) e gl s
Sl 5 e sare e g8 SiteS) slad sl (RalS Gl 5l
Sl 9 el (plewdy Gliwl (LAl 4 sl
K] SJ‘).: 839 ddao L;LAC.\SLi o uf]ti.uu‘ u‘JLSAA 9 S.:b
Ofipad i g Seplul Hae a8y Jlab (S5 S
o Sk 5 ) OBl s 55 608 slan
09 85354 sanallygl o olais Ghse ladan S5
i MM S anl Lol Y Lulia s ale
o9 sl Gl Sl SIS L dlie o Sl Giula,
obso Ol esllial L gllKes 5 g hasly
BE ‘(RIA) Ls—u;‘jlj.oi‘xd“) L:\ O‘JM U_.Q‘;JSLAJ)S
b owlie Ho ol (Sail Hluas Dhie sase (ugiisd
EPERCTCISNI/A VLY PRV RS LW (CNUIIPL GV I N LGN (S


https://ijem.sbmu.ac.ir/article-1-879-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-05-12 ]

1A Ldw/ 5 ‘;aJ[.o...fi :/,.é)j/jJ (5099 Ulnl pagdolio 9 juy(19)3 322 (galzn £0 -

Gole usas sane gladiil iy 4w Su callad
(Slon s cwsy ) sl ciws 4 gladsb
058 Gl fale Sl 4 oS Sladlas 5 Sleal slads o
:,‘ - YPNAXYXY-YY
Aoasl :
Sose wiy Cpl e el (S (3550 Jobad Lo S

059 9 Ladl 5uad el 5 S 58 Su cullas 30

ol AL S cullad U ol yan

e JoltS G ge Bl 5 o0 (pBD0 oo 4S LT Sl sl
58 ol mh sgse Jlaal Golnls waS 55
B «S guganse slagia sy 5o 0S8 GBhss BB 8 se
s aullad 31 g5l (Sslite (sladidly weud alasl (5
sad (oIS it glacily 5 Lewdy iilicw) o
Jelse 31 Garad a5 Se s daasge LAY 4 el
ISl ol it 20l 5! sy aiad 1S 5806
Do 4 (Soliie glagwly iline glacsl ool s
o5l 5 ol (BEBY (a5 Hslie 4 Gy ias (LIS
IR (o 350 Bllaa b 4 (sl 5 cunllad 4 s
s
Cailicasl g Giae oli gs (slacalled

OSbewl ml paashy oo OLKes 5 gosdke
05031) ilsae e sBS ayd 4 muly Lo (olewdy
05e5] s 0 s (salin s a1 (Srees
A o8 Lous o Al 0 Jaliial ol b oo,
S o golasne Slhads e Jlsie S5 F Gl s
alls o edS 5 5,V s Ly celis FA ccelin YF
phs S Ma Lot sass Lewdly ol e 59 o
L 0 gtela AT S Guy el YY G wdi g se 90
S WS (gSaaas Gl Sda g3 0 oub solaiae Lk
e oGS )55 slacullad 536 0hpe (Sl o
L bl 5 adiy Oseo58 i lomdd 5 o8 e 13
© el 5o obiKes 5 Sl Taalb s b S
slacise ouse¥lsna 5 Lawdy (5l mlas (558851l
Odgs Bl ¥ e B callad oh50 S 5w Bl
08 e Vo e b 4as0 0 cad b g S0l s
ol sael cus 4 ladiily ulal 5y aAlay (€8s
dads S 51 G 1 @olare wlpuad olandly uolio)
Il & o sa¥l pn bl place Lol ly lits callad

1 -RAST Test

03 Ol s 535 5lasl LY Ha el sad (5588 51
o s S ke s aSeL Ve ssaa s
A pesen 5o (Sl gladil «abine glaw;
PRRCIVN RYSTON RTINS kSN VDS P 0.1 ISR+ S0
5 obewl olgal w51 lagaagsy A € oS

30 Ao s T a1 oo malS s ol L
86 5550 ol S A L il 4S Wian ;) 4 Cpl 4
T PR [ S <V S TP

Dl wase GBWsa Hu Blas o8 iy @ Gl

- e . . ¥
SR> DR Y

© LU Gl el pas 00 Gl Slee y puosa ae
S ge WAL Wl gl el (Kas 5o K& U o) en
0o tle a1y sad Gleie sla gy sladiil G
@5 Jalad 5o cage (I8 b)) o HBS 4 p sane
ol sy Jlaial Gl Gria s 1S po Wl Gas 055 JAS
o8 (Sl Lol Lo Gl S 5 oliwl o Julas

™ asl Gl sage

Oilieal gy 53 (iG99 9 (B callad il
ele o8 sl 5 pu glaclad )
sad ol3l poa w0 @55 e 5 adle dgal (55
S dals @ callas s Ho odlae G35GE alas ol
e 59 gaS G55K GhalS 5 (5,50 @ oMae (g
G Slas G35 09 pslS 5 Osa 8 Lda ) slie 4 zallas
Spoad bl e cullad T ol 31 5 g ol HIKET b,
sl 5ol pladl pen geai lid Sy Olsie 4 500
sl ote o Jlos 4 5 S slaal 3550 (e Jolas
oo ula Jld 1 550 Jalad el e S50
e ollad o335 4 (Sas slacullad 536 LS slaha s,
O5SE ATP (galaadle Lol gaulas 5l (SYsb 5 was

SAGRP (ol £ (18 " Msas e plits SMae 5 sasS
» o aullas B 1 walbse 5 58 Julas 5o NPY
9 ot Lol o sy Sl 4 0B 55k 4 50 L
o Lid) as afy S Glsie @ callad 5o Gl coeal
o9 oIl 5 oSl Hsliie 4 (35 Jalad 5 Jads
plet OF sledla 5o 5558 50l Sl sladisly ssay Jals
0806 w0 30 Ol mh ol Jlasl) 4 apls 18
Loosd 000 o Wil 5uis 4 sade 5 wsla LG8 G50
L, 5o S wdy Gl BAS B S see 4 g


https://ijem.sbmu.ac.ir/article-1-879-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-05-12 ]

#0 8551 ka5 o

It 5 Sl 4o 55

S S 8950 5 oo Ol s Hlge 4 523 GH
53y 59 OllKan 5 Sils Mgl e s, 5a50 ol )
G0 O o dia A 3L Ggle slagise oo
0 BBy L0 i Ve ey b dane 0 cud b gla Syl
OSGn! mla oy diala Ha 50 4BES Fe g A Lo Gy,
s cullas €GB A 3 sa 08 s 1 alewdl
Ol e 5 e s oSl plaldl
a5 Js S s ) il (nalS (G se¥l sua
800 usa¥B saa s il (goui s Ol (el (50049

[
S Vi)

Jobs b 1ae wdbisn o bl @OISH80 Gy
Lol o oeodle ot paddie use¥lBoma 5o 55
S Gusa¥Bgua 5 Lacdly Gl S phas lodas Ghaia
SIS sl Galoolis cass liie Gl 5 S ol 50
OSar 5 5, sl Gl Fal; 4 adty o (nl slaie
gl 5o 1 (P cullad 5 ol3e a3, gdilas Jl S 3
WY e 5Ske b Gl QK0S au Gailiawl 5 ol S
WS a3 ol Ol als L8 gy s (Jle
055 GBS Sl ans 1) LT wlpuis 5 Gulil (ol S o
2S5 obaasn S 5 ads o cullad gdalas ) b
OSusS clalas gg i 5 U8 als HI3 (Bbos) asse 2oa
9 YL Gl mhas glols S a5 S L e Lo Gla
Ssp Ol OlSEa 5y blital o s 50nk 0l S phe
Gl OasS Lo Somly Gl S YL oSl maw «
Sl S ) sl O3y ol 4 ke sl E Sl
I R T R R
G ol g s Gl K el cs ST S s
oSl o la slags sl oo ooy prals Jlss
il ol e 5adS Cpl S e S s Ho 8l il 50
Sl BalS 4 bS58 ol & oK e
&S 008 s BB sk 4 S SKaS 5o Ko s
© oS o 5 Olenl (S phe wias s S
S clla 5o S S ol A sk 4 oSl
e S callad g pon pS @haas S 5y 2lie 3
RAS Gl sl 5 Gl el Aol G 5wl G5y palS @
o5 (l S e oSl u il Gl Gl o
ol38) wa S gSeadl Ol Sdagsy adls gl e
oSOl ol (See 03y oS Jlis 4 Sl
Mol sa sl 055 ealS Lia gl € wil 590
pladl Olan 5 (S (5508 b s € Sou a5y Lo

callas 3 Gu el ¥ g el \ alialidl (o 5o sua

BE O:*:‘t“-“:“cjﬁ-‘-“@b BE) ‘&él:s U:A.Als C_:e.“aj 4.1;‘,,0&

ol ce s 4 (8505 O oy el VY Lol il Jhals
Sl 3L G 3 o el Y a Gl ol 5 il
5 @il el culla 51 u LRI le a5y oles Lo
o OLmdS5b Sl alla 4 (3555 5 puy el \Y-YY
2% Ol goinS ol 35 callad 3 an 5 U8 oo
LT oot Godidie plply add saalde (o 5e¥G s
ous¥bsma Ho 5 Jolas b 1ae cdlise 5 (b
s sad Gl gie GBA 555 5o Gaiad nd b ol LIS ,36
D18 i us5e b Guse¥lsua 5o s Lewady Ho cnl S
o8 sk 4 olianl 5 S olhuss &I a8 S
WS oS4 GlSaa 5 Grlnls wsr NS Gl
Sl Hlsdis aniy 59 Cpl Ga slaie S35 sy olgiing
L enls 5 5 SHE hall 4 sade sla callas S (g s
OIS 5y DS 4 s e callad ) Gy oDl 4
Shass 1) usa pa JSlal 55 wls e 3l slagise
03 oS Llie SLSE (halS @ o il Ssad cllad
5D GBS S sdiee sate cullad 1 Guy (useY sua
[oaas (SoSH Sojad cele ¥V ools las 50 o), Kas
Wodiee sare ugish (al S Hlge o ge lagge (500,
o3 weee OB 4 il el Slo Gl 5 L
ol S 5l Ll wiiy Slge sl s 4 805,/ s0ae (S5

Pl la JSES gl clio 5 sl e By

Oailicw) jlade ciae AY g slacaullad
Oloe 53 Ougs Gda 7 81 GlhKea o (S 528
Geline a8 puns 1 pustisd 5 sasy b (Sl
3B oS el 5a 5 Gla s s 0 Jeld G
08 e YO me pn b Gl S0l (550 Gga As £ Jolit
Gl samias Ly wael s U gladiil o 4iids
0 S S seass 5 ot Ol mha Sl
pB 0l Dl pne 5udS e 5 e S (poa slagise
O35S Ll ae (381 L (Bl QualS (ol s g Lacdly
ATP placs 5133 ave 50 5 (plady 3y G989 528
O seale 4 g elied Se S geusy 5 s
O35S slsiae 5 Ly GH el (il331 o) S 55
G350 9 ouowsd Oliew) a5 5 e ol (Sae uS
gl Ol s e SIS G Gl WS Slee | Se S


https://ijem.sbmu.ac.ir/article-1-879-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-05-12 ]

1A Ldw/ 5 ‘;aJ[.o...fi :/,.é)j/jJ (5099 Ulnl pagdolio 9 juy(19)3 322 (galzn £0Y

Sy ale 5 asdie Camas G OOy v LEal Ll
s

Oilieal g (o glio slacsallas
Vo plewdy OSlew) maly oKaa 5 (Slo (g8
sl allad s 41 i s AR (s patils
Coad (gaeli s o gad gy Al slaciad b (gle yls
oA o cnllad Glhae S 0 K5l 4 o eSHa 4 Jels
goane 53 9 Ll s cal yiul & gas @l YO oK)
S sl Al laci o el i) AEs VY L ocu g ¥

W Al by oy s oy Jold S 5 4 LasKiw

15 GaSE 55l ST ) GRS e Y Gy
OBy () L9 s waly GuS wl y p5b asls
S lds sl A TF L a5 SF 4 o ges]
Fod TA) 2S5 058 5 a8 il Ol S Sy 6l
Ol Ladishy iy g o0l aan i LIS S (¥ +
o slie slacad b glol ie slie cullad sacula K ol
GH gy cpiapd fomusd LIE,80 Ladly ool
B adh Gl e cad b ocline Laldy
30 GH a3l Ho a8 (pilin) sad ol ol Sta o3,
on BB —(,n8 s oo el e glie cudlas
S oo o9 Glea QL) sl Glinl Gl s
Gfine glasad b glopls Lieslie oulla dla e
Do (Louwd (S5 5 dudus LSS S ZA 8-S
D23 4iA ¥ 31 50 0l 5 sa B a3y 5o s
o3 s LSS A 5P cad 5o b gl ol leslEe
oS00 Ol Ob) caw il 5 Landy Guiliw) el
a5 Jolds 4885 0--00 (S diala 5o Glo)y s S 13
VoY e 4 eslie G G 5 S Sl 0 S
OIS S 5 BB Y Se 0 55 b (e (stebi 4B
OBbewl Glhae sud lsie (pusp 59 a BB 0 e 4
ook G dad LS S VA cad b pa S a el
Sad S5 e Luds gl S e o wedl (RS (g )8 e
s SIonaS Gaiaan e Dl Sae dudis LSS S VY
sad Oleie ol g0 Ol Supad oo cueslil Sl
G ool S phe cawd Sol 4 odas b oass Sl
Golaire sk G iy HILSS S TAY 658 Ho (Sl
o8 Slaial b oS5y SIS G wg @il Gl
O Ssn b (oo b sl alaol 350 SuS 3

oA ol alS V) ol da e S B3 LB s S
03 15 (08! pan aa i) Gl 5 (G GOy pUSHLS
=l s LG8 (prs5 o 80 S (e slagise
Als Ve b 4S u sad albb snuli oo 4 (o
o b dBBs 50 5 V0 se e b oS0l s o
salis sleml Lo saulid ok 4y il LT s Lie
550 08 AABa P 4 (48 Vs Sise 4 BRA 50 555 0) e
@olin () cadn .edls il ) BBy Hu ie YO oy b
O5aaSI 70 Jolae (o058 Hsb 40 5 lacuglo a0 (G yad
Ol mh ol Glas ladGsh o duds (S se
S (ol Pre HudS 00 S Gusal lagise Lo (plewdly
ATP 5 (355 alas 5 Gy Lol el J53S 65 8
b ol pme (Rl Cpl S b8 G el 32,58 ) b
ol s ols Lt 1y el @ Jolad bl S0 o
O3SSE lsiae S 4 Gl mla OS5y kS
ol 580 ase oniaas fowud gulua oS ATP
S 280 pobe 1) iy Gl GSlew) ph 5y (e
slEdl wd afy 5 oS slasl gl pelie S (e
b 53y el e (5l 30035 baload 0558 e
@loaae b 4 sl 35,58 € am Gl sad s
ol e 53 Lol wols 5158 535 w0 1y uS aend sulie
S0 Gl mla a8 05 SGE (ol i GRalS aile us
OBl s ilianl du oo SIS 4 (pl sl (s S5 518 580
e 8BS Jolad 5o (55b GBS 5 cuuss Guleua a8 (5553
G Cpmad aa U 50 oS 5 505 S e Wyl 5350
O89S 50 a3y Sl LS5l Lo Gl 5 il S
Ot o sl 5 Jle YARVY G SLe) 3l
il ol aladl (myasie 5o asSsLS Y/AE YO/FA
GAE ol ssame Jads 0 S 25 halS uls olis
o gdalas boslyea (g, Lo @S \Yee-VEe )
G0 ot g b (JLiSws Jols 595 58 ol ¥) (55158
s Dl fae (il Ca 9o tala £y sle S me 4 (G20
o8l ol @ S s s bl (ol S
che @l Gos Ol 51 dS 3l uS S S,
039 s OSusS 4 s ok S 5 Ol
OB 4 sad plsie gLl & e b Sas b
O (Bl LIS g5k Lo bl 5 Gl S f Julad we e
OSlwl 5 ol S GRaK inan wll Ay cage Sl
osbie 4 (e w85k Bl cdids (lsie 4 Gl (ISuS o


https://ijem.sbmu.ac.ir/article-1-879-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-05-12 ]

£OY S5 ks i

It 5 Sl 4o 55

shle ohndd on ol sdly 3la ol oo
el sad (3518 olacdly ulin) olyuss 5 G geu s
3 Oseost Olse G ol are (i gl (B5b )
B C_u.u‘ sy Caél:\ sS%JS 839 9 oud:l\}é ule:u.u:s‘ c]a.u.o
OialS W5, Ho GElias! mas GBI s e SRS 4 S
L L osase 005 Gl ) oSl s Baa gl (OO
1525 el (Slis 5 age ol i (55w sl (Soke
Al goSlae 5 wdl o LEdl ws gadiy Guolic!
o3 b Slas lagmos os 586 Gl sl S
el st anl B, 4 ool 3 LAl glaslate
@b OsSs oSl € s padiie sa 4 S5
ol S 5 (o2l (00 olidl 5 Ll (sl o8 s5le
Olw) g3he Guos B3 S ol B uS el
siun BY) UT _)33[3 “ Sl sad 1ae C_::Ql::_;d ‘)Lq.o —a g0
Sl Lol ok 5 Vsl ety 6350 gaac
S‘J &_u.a.c 0|J _}‘ |J L;Al:\% L)Z‘JLS elil.u.é f‘}"SJS C_::\.!L:_.Q
09 o s slasl Ca 5 Wiy g0 132 28l 0 S e 4
UL’:LfA u_.}.;% GJS JJL © -JJ‘S‘;A (5‘)5‘).0 s a&iun
dole S 1) oSl Ol Ses (0l 8 IR s 28 S e
© a0l S (500 Jolad 5wl Ho daadle LB 5 age
Olsie 4 Bl oS LES Hu oSl sl lua
0o 0 ES Wl saedils (655 Jalad 5 adliS u lele
5 Sl S5 50 Gl S ol G Jobs sl sl

weal 5850 (5 ol 8!

References

Woods SC, Benoit SC, Clegg DJ, Seeley RJ. Clinical
endocrinology and metabolism. Regulation of energy
homeostasis by peripheral signals. Best Pract Res Clin
Endocrinol Metab 2004;18: 497- 515.

Zhang JV, Ren PG, Avsian-Kretchmer O, Luo CW,
Rauch R, Klein C, et al. Obestatin, a peptide encoded by
the ghrelin gene, opposes ghrelin's effects on food
intake. Science 2005; 310: 996-9.

Green BD, Irwin N, Flatt PR. Direct and indirect
effects of obestatin peptides on food intake and the
regulation of glucose homeostasis and insulin secretion
in mice. Peptides 2007; 28: 981-7.

Nogueiras R, Pfluger P, Tovar S, Arnold M, Mitchell S,
Morris A, et al. Effects of obestatin on energy balance
and growth hormone secretion in rodents. Endocri-
nology 2007; 148: 21-6.

Lagaud GJ, Young A, Acena A, Morton MF, Barrett
TD, Shankley NP. Obestatin reduces food intake and
suppresses body weight gain in rodents. Biochem
Biophys Res Commun 2007; 357: 264-9.

11.

S A 0 el 85 Gl Gl S Wl B e 4 i
WL Gl Gl @ S cud 5 GRS il
9132 2dlye SoaS sl (Alaial ok 0 Glal 38 Gl el
Y W.@.JG.%_S:;JML;B_,L\GC&_,@AA_}I@BAC,IH
Obew) w5 Geslie Gasad 5SB LB ol

ol b sl e 0 S Lad

&

(s )

.

Oalnls 0, e Gl S Gle) Bl guly) @ae

O B slacallad L30 shee o (Sl glagia sy
L, il s ol Wil cose by
Ol w5 G555 5830 Jlal wgane goad alail
Ol e 5 gss dwpee OB 4 Slee poke 1)
Sse L,Eola 5 Liealy (S8 5o Qs slaceliy
oo culld wds S L Ao o9 Wlsas
o oo Ll T S il mha HuaS Gels el gn
il s a5 (o Oloy e Gl b S

YYXYXY,
IV}

slacdl a0 HBS G (ainaa | s sualds

S2sS s 5 omstsd e ¥lisne wule alias
wile lelge wias o lis cpyad 4 Soliie slagaly
il cunsy daoge)] et 305 ouilivnl sladss
sl 5 Ods Bass ala L dusedl Guss b o
3 ealiil 5,50 Gy stelis g oo ges] G sou s
o Ladils S5 oo cullad 5l Guy oSdsa ol (a

HSJJ'M‘JL;&;LA&E)JJQJ&QJ&LAW)x

Kraemer RR, Castracane VD. Exercise and humoral
mediators of peripheral energy balance: ghrelin and
adiponectin. Exp Biol Med (Maywood) 2007; 232: 184-
94.

Hillebrand JJ, de Wied D, Adan RA. Neuropeptides,
food intake and body weight regulation: a hypothalamic
focus. Peptides 2002; 23: 2283-306.

Kojima M, Hosoda H, Date Y, Nakazato M, Matsuo H,
Kangawa K. Ghrelin is a growth-hormone-releasing
acylated peptide from stomach. Nature 1999; 402: 656-
60.

Gronberg M, Tsolakis AV, Magnusson L, Janson ET,
Saras J. Distribution of obestatin and ghrelin in human
tissues: immunoreactive cells in the gastrointestinal
tract, pancreas, and mammary glands. J Histochem
Cytochem 2008; 56:793-801.

Zizzari P, Longchamps R, Epelbaum J, Bluet-Pajot MT.
Obestatin partially affects ghrelin stimulation of food
intake and growth hormone secretion in rodents. .
Endocrinology 2007; 148: 1648-53.

Epelbaum J, Bedjaoui N, Dardennes R, Feng DD, Gard-
ette R, Grouselle D, et al.Role of the ghrelin/obestatin


https://ijem.sbmu.ac.ir/article-1-879-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-05-12 ]

1YAS ew! F ‘;QJL»:; 7,.&)/'/}) (5092

Ol punpdoilio 9 juyii9)3 322 (galao £OY

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

balance in the regulation of neuroendocrine circuits
controlling body composition and energy homeostasis.
Mol Cell Endocrinol 2010; 314: 244-7.

Lauwers E, Landuyt B, Arckens L, Schoofs L, Luyten
W. Obestatin does not activate orphan G protein-
coupled receptor GPR39. Biochem Biophys Res
Commun 2006; 351: 21-5.

Dong XY, He JM, Tang SQ, Li HY, Jiang QY, Zou XT.
Is GPR39 the natural receptor of obestatin? Peptides
2009; 30: 431-8.

Aydin S, Ozkan Y, Erman F, Gurates B, Kilic N, Colak
R, et al. Presence of obestatin in breast milk: relation-
ship among obestatin, ghrelin, and leptin in lactating
women. Nutrition 2008; 24: 689-93.

Pemberton C, Wimalasena P, Yandle T, Soule S,
Richards M. C-terminal pro-ghrelin peptides are present
in the human circulation. Biochem Biophys Res
Commun 2003; 310: 567-73.

Ozbay Y, Aydin S, Dagli AF, Akbulut M, Dagli N, Kilic
N, et al. Obestatin is present in saliva: alterations in
obestatin and ghrelin levels of saliva and serum in
ischemic heart disease. BMB Rep 2008; 41: 55-61.
Stenstrom B, Furnes MW, Temmeras K, Syversen U,
Zhao CM, Chen D. Mechanism of gastric bypass-
induced body weight loss: one-year follow-up after
micro-gastric bypass in rats. J Gastrointest Surg 2006;
10: 1384-91.

Roth CL, Reinehr T, Schernthaner GH, Kopp HP,
Kriwanek S, Schernthaner G. Ghrelin and obestatin
levels in severely obese women before and after weight
loss after Roux-en-Y gastric bypass surgery. Obes Surg
2009; 19: 29-35.

Gao XY, Kuang HY, Liu XM, Duan P, Yang Y, Ma ZB.
Circulating ghrelin/obestatin ratio in subjects with
Helicobacter pylori infection. Nutrition 2009; 25: 506-
11.

Gao XY, Kuang HY, Liu XM, Ma ZB, Nie HJ, Guo H.
Plasma obestatin levels in men with chronic atrophic
gastritis. Peptides 2008; 29: 1749-54.

Zhao CM, Furnes MW, Stenstrom B, Kulseng B, Chen
D. Characterization of obestatin- and ghrelin-producing
cells in the gastrointestinal tract and pancreas of rats: an
immunohistochemical and electron-microscopic study.
Cell Tissue Res 2008; 331: 575-87.

Mondal MS, Toshinai K, Ueno H, Koshinaka K,
Nakazato M. Characterization of obestatin in rat and
human stomach and plasma, and its lack of acute effect
on feeding behavior in rodents. J Endocrinol 2008; 198:
339-46.

Bresciani E, Rapetti D, Dona F, Bulgarelli I, Tamiazzo
L, Locatelli V, et al. Obestatin inhibits feeding but does
not modulate GH and corticosterone secretion in the rat.
J Endocrinol Invest 2006; 29: RC16-8.

Samson WK, Yosten GL, Chang JK, Ferguson AV,
White MM. Obestatin inhibits vasopressin secretion:
evidence for a physiological action in the control of fluid
homeostasis. J Endocrinol 2008; 196: 559-64.
Yamamoto D, Ikeshita N, Daito R, Herningtyas EH,
Toda K, Takahashi K, et al. Neither intravenous nor
intracerebroventricular administration of obestatin
affects the secretion of GH, PRL, TSH and ACTH in
rats. Regul Pept 2007; 138: 141-4.

Ghanbari-Niaki A, Saghebjoo M, Rahbarizadeh F,
Hedayati M, Rajabi H. A single circuit-resistance exe-
rcise has no effect on plasma obestatin levels in female
college students. Peptides 2008; 29: 487-90.

Beasley JM, Ange BA, Anderson CA, Miller lii ER,
Holbrook JT, Appel LJ. Characteristics associated with

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

fasting appetite hormones (obestatin, ghrelin, and
leptin). Obesity (Silver Spring) 2009; 17: 349-54.

Zou CC, Liang L, Wang CL, Fu JF, Zhao ZY. The
change in ghrelin and obestatin levels in obese children
after weight reduction. Acta Paediatr 2009; 98: 159-65.
Lippl F, Erdmann J, Lichter N, Tholl S, Wagenpfeil S,
Adam O, et al. Relation of plasma obestatin levels to
bmi, gender, age and insulin. Horm Metab Res 2008; 40:
806-12.

Nakahara T, Harada T, Yasuhara D, Shimada N,
Amitani H, Sakoguchi T, et al. Plasma obestatin
concentrations are negatively correlated with body mass
index, insulin resistance index, and plasma leptin
concentrations in obesity and anorexia nervosa. Biol
Psychiatry 2008; 64: 252-5.

Zamrazilova H, Hainer V, Sedlackova D, Papezova H,
Kunesova M, Bellisle F, et al. Plasma obestatin levels in
normal weight, obese and anorectic women. Physiol Res
2008; 57 Suppl 1: S49-55.

Reinehr T, de Sousa G, Roth CL. Obestatin and ghrelin
levels in obese children and adolescents before and after
reduction of overweight. Clin Endocrinol (Oxf) 2008;
68:304-10.

Germain N, Galusca B, Grouselle D, Frere D, Tolle V,
Zizzari P, et al. Ghrelin/obestatin ratio in two popu-
lations with low bodyweight: constitutional thinness and
anorexia nervosa. Psychoneuroend-ocrinology 2009; 34:
413-19.

Fontenot E, DeVente JE, Seidel ER. Obestatin and
ghrelin in obese and in pregnant women. Peptides 2007;
28:1937-44.

Sibilia V, Bresciani E, Lattuada N, Rapetti D, Locatelli
V, De Luca V, et al. Intracerebroventricular acute and
chronic administration of obestatin minimally affect
food intake but not weight gain in the rat. J Endocrinol
Invest 2006; 29: RC31-4.

Chartrel N, Alvear-Perez R, Leprince J, Iturrioz X,
Reaux-Le Goazigo A, Audinot V, et al. Comment on
"Obestatin, a peptide encoded by the ghrelin gene,
opposes ghrelin's effects on food intake". Science 2007;
315: 766.

Gourcerol G, Coskun T, Craft LS, Mayer JP, Heiman
ML, Wang L, et al. Preproghrelin-derived peptide,
obestatin fails to influence food intake in lean or obese

rodents. Obesity (Silver Spring) 2007; 15: 2643-52.

Holst B, Egerod KL, Schild E, Vickers SP, Cheetham S,
Gerlach LO, et al. GPR39 signaling is stimulated by zinc
ions but not by obestatin. Endocrinology 2007; 148: 13-
20.

Moechars D, Depoortere I, Moreaux B, de Smet B,
Goris I, Hoskens L, et al. Altered gastrointestinal and
metabolic function in the GPR39-obestatin receptor-
knockout mouse. Gastroenterology 2006; 131: 1131-41.
Dohm GL, Newsholme EA. Metabolic control of hepatic
gluconeogenesisduring exercise. Biochem J 1983; 212:
633-9.

Ghanbari-Niaki A, Bergeron R, Latour MG, Lavoie JM.
Effects of physical exercise on liver ATP levels in fasted
and phosphate-injected rats. Arch Physiol Biochem
1999; 107: 393-402.

Ghanbari-Niaki A, Jafari A, Abednazari H, Nikbakht H
.Treadmill exercise reduces obestatin concentrations in
rat fundus and small intestine. Biochem Biophys Res
Commun 2008; 372: 741-5.

Manshouri M, Ghanbari-Niaki A, Kraemer RR, Shems-
haki A. Time course alterations on plasma obestatin and
growth hormone levels in response to short-term anaer-


https://ijem.sbmu.ac.ir/article-1-879-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-05-12 ]

£00 S5 st 5

It 5 Sl 4o 55

44.

45.

46.

obic exercise training in college woman. Appl physiol
Nutr Metab 2008; 33: 1246-9.

Wang J, Chen C, Wang RY. Influence of short- and
long-term treadmill exercises on levels of ghrelin,
obestatin and NPY in plasma and brain extraction of
obese rats. Endocrine 2008; 33: 77-83.

Xu J, McNearney TA, Chen JD. Gastric/intestinal
electrical stimulation modulates appetite regulatory
peptide hormones in the stomach and duodenum in rats.
Obes Surg 2007; 17: 406-13.

Ghanbari-Niaki A, Soltani R, Shemshaki A, Kraemer
RR. Effects of acute ethionine injection on plasma

47.

48.

ghrelin and obestatin levels in trained male rats.
Metabolism 2010; 59: 982-7.

Saghebjoo M, Ghanbari Niaki A, Rajabi H, Hedayati M,
Rahbarizadeh F. The effect of circuit exercise with
different intensity on plasma and lymphocyte ghrelin
and Obestatin. Tehra: Tarbiat Moalem University 2009.
Kobelt P, Wisser AS, Stengel A, Goebel M, Bannert N,
Gourcerol G, et al . Peripheral obestatin has no effect on
feeding behavior and brain Fos expression in rodents.
Peptides 2008; 29: 1018-27


https://ijem.sbmu.ac.ir/article-1-879-en.html

667/Iramian Journal of Endocrinology and Metabolism Vol 12 No.6 March 2011

[ Downloaded from ijem.sbmu.ac.ir on 2026-05-12 ]

Review Article

Obestatin and The Regulation of Energy Balance in Physical
Activity

Saghebjoo M', Fathi R2, Talebi Ghorghani E2, Hosseini Kakhak A3, Ghanbari Niaki A2, Hedayati M#

Faculty of Physical Education and Sport Sciences, Birjand University, 2Faculty of Physical Education and Sport
Sciences, Mazandaran University, 3Faculty of Physical Education and Sport Sciences Tarbiat Moallem University of
Sabzevar, 4Obesity Research Center, Research Institute for Endocrine Sciences, Shahid Beheshti University of
Medical Sciences, Tehran,|.R. Iran
e-mail:hedayati@endocrine.ac.ir

Received: 17/06/2010 Accepted: 08/09/2010

Abstract

Introduction: Obestatin, a peptide which is encoded by the same preproghrelin gene as Ghrelin,
conveys information concerning the nutritional status and/or the energy stores to the central
nervous system. In obese populations, circulating levels of the peptide are altered. Ghrelin, mostly
acting through the GH secretagogue receptor GHS-R, is a potent GH secretagogue, an orexigenic
peptide and a long-term regulator of energy homeostasis. Obestatin was described for its
anorexigenic effects and it’s binding to GPR39. However recent studies do not support the role of
obestatin/GPR39 system in the regulation of energy balance. Because exercise training improves
the health status of obese individuals and is associated with reduction of body weight, there is
growing interest in the effects of exercise on obestatin and whether this peptide may provide better
understanding of how exercise improves health. Obestatin levels do not increase in response to
acute exercise, and therefore obestatin does not appear to regulate growth hormone (GH) release
during exercise. There is some evidence that obestatin levels do not change in plasma following
resistance exercise with higher GH concentrations during exercise and decreases in tissues
following chronic exercise but not in plasma. This review is focuses on obestatin, by first
summarizing it function and it relationship with hormonal and metabolic changes that affect energy
balance, and then discussing the effects of acute and chronic exercise on plasma and tissues
obestatin concentrations, and the potential mechanisms involved.

Keywords: Physical Activity, Obestatin, Energy Balance
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