w3 S RS g Lowdly alono
M GPR axio AP+ ¥ ulicf o ylois Y 0550 PA (3l 0 ylows

fooee %

sanad.iau.ir/journal/gjaphd ISSN: RAA+—1YYd

LG g5 La> g (10 i1 g Lwdly Jgiies Thaw 9 (W WI5—dad iy 1 1
S5 9999 g SLBOW g ) g9 35 03
Sk o 5o g0l < ey e s i L IS 0di) (o pe ! S plyl!

Oyl ol 5 e sodheol Sl3T ol8ils cliio g pole axly ( S juald 0uSiils sl pole 09,5 « s &l 250 (ggmmiile-)
zendedel @ULAC.IT Jotus oot s o)l ol 3l 5 o)) o oKl o Kb jals 0aSitils sl pole og,5 sliwl -¥
Ol el (oDl ol3T olKisls culibios g pole axlg (S jaals 0aSzils sy pgle 09,5 JLoliwl Y

Ol (ol s oBils ( (SKijaels 0uSlidls (glanslas giws pale 09,5 Lozils -F

Ol el e oDl o1 ol8iils cliis g pole axly o S jals 0aSlisls ( 2Kk jo pole 09,5 Loliwl -0

\io“/ov/\i&ﬁu\; é}U ‘i’r/’f/":@élﬂ)é é,’,)l;

oA
sloasTs sl S5 50 (GALP) (o¥B-ais oy i laslins b Jow (59, 428 58 00 Slalllae 10 1802 g o)

GALP (55,0 1,5 ) i) et ol asdllae 45 il cpsl 5o o sasetin 166 351 0udats (ygman 35505 50

w2l ss 05 slrazgz i A3 o iii )0 S5 5igig e oo S b o] Sl 4 dewsdly Jo5e 555 o

ol ilojT 50 i o6 V) sloog,S 5 Lialesl lez plodl jshite 4y idisS dzg> dxksd VY5 ilosbs) g Slge

5 GALP (xS ls 55 Jslmo 55 pgo alojl 5o b 52975 0,575,500 ¥ 5 ) b slojoo L GALP 5 s Joloxe

B-OH-DPAT o cglis cnl b wog ps Lixlesl b i 35 plez 5 o haleg] i ay3 GALP 4 cusasyl

s S S sl s 4 G HT2C e0,8 casiglol) SB242084 5 G-HT1a oS conisSh

19 S oS By 5 o 4RSS VYe 8 e Sle) bl 4o orens 6138 33 e e lile i 4 boaz g ik
25031l GALP saiis il jo (gloazgz ;0 Lawdly J55:5,55 haws 5 plonil (6,655 oo 502 Gosb 5l ol

A S slbazgzr o 15é a3l laline il coms p)Ss S ¥ o ) slojen ,0 GALP 55 deazily ulul, sl

Ll 10,55 sl GALP 51 4 556 ,mls 5 cvgmins yonis GALP + 8-OH-DPAT 31505 a1 piomen (P<0.05)

il glos90 1920 (P<0.09) v 56 ,mle 51 ol chnds e GALP L SB242084 § eaSshs ylojen 3,5

(P>0.05) cosliss gl s Lowadly Jo35 S gelaws 3 (5l sine il 55 GALP
2 5-HT2 sloosi S 3,k 5l Yaml GALP 36,0l 51 a5 slsplas adllas cnl 5l Jols guls 55 puSidonss
B9don (5 ,5zle (heS slaaz s>


mailto:zendedel@ut.ac.ir

isgS cbasgn olid 351 g LoDl Jo oS ebaw p1 i ¥B—dudh dusty @l il

) eyl gmls Wl oo 5o andsses )55 9555 whaw
Aibails ol o 4

Fo soing,y oS (GALP) o o¥B-as oy
Se3 wgaVlgmn ;0 1230 Jlo [0 el gowwlgiel
s a5l alas Loyis Jbsle GALP ws llis
09,5 o dw 4 &l o g 00 HVE L gonwlgil
oS s | o] g oo faie (GAIR1-3) (VIS 0ui 5
5 GalRL oxiy5 05555 50 jei> (mizeen (M)
slaJsho (V) cuwlosd 3155 5 asg> 0 GalR2
S a0 Gowes § Akt dgaxe GALP s0iS Lo
Wb po 28l A sdges 5 (ARC) usaVligeen
a>l paix> 4 ARC o GALP lagyg,s (V4)
Ll ol 5o suyse S5 4 5wl o bl (50
bl sl bl il eas la il plo
5 ol i i s ;0 GALP wasplx! wldllas
wledl wile (Soilend slayls) nle n ool (See
- oasein (VY V)) il A8 5150 e il g o L8,
oy 59y Soge @ GALP 3975 5 e A5 Cewlonds
celo g0 JI SO oon o i 35l ooy o (ICV) e
569 GALP wiss sosScugss o,Sles Abse sl
oYE 083 o (5599 L Loy GALP 5 030 (VIS
Ol OF YY) s seplis 1) g3 SH56,mle ol
GALP ¢ oleye cov slacs ) jo sadosnlin glie 35
Cewloadosls lad g 00g Ko (pdy (g D50 j0
o el VE (655 slagtion o ()9 9 138 Bpas oS
O0) b oo Jrals GALP 1975 )

OrPa e s lamle Griee I R
i &5 cwl OHT ulin 5 (oaSg00-0)
Shecibize (Sojslsnsd loanl ool o gz
WS alis] (5)lg8 olws 3 Shes 5 Leidl (9353l alox

5 CNS) 55 0 (e plw ;3 18 iy (VF)

doddo

g sl 5l Gloaory Jolw 138 Bras el

039 b s Pl Jols &S 0 S (oo p o ]y leabanl
wld onl plel ol S5e S paimedi 1)
e 3H 1 @lde Gl a5 coul GugeVlisnn
slaJiSew (V) aiS sepleal 5 8L 0 (35 10 5 (ane
dos asle )l slaggeyr Jels (laxe
dgo s 4y oS w08 5 (CCK) (oS s
o> Sl o g wed el (655 Candy g Gk
lanld (A5 jsbas (V) Wls 185 Sy 5 (FinssS
Slapasllc & Olgee |) 138 Srae qulas 0 LS
30 D oligS eudiais 0,5 sunadds Saeaily g SawolisS
Srae 4 598 (Sl d slagal by Jsl ax)o
Lwg gdke dlgo meii 5 edme glusl anle a2
Gl 355 oD )yg0 (B)leS ol 55 (plierd slaons S
5 G oo Sbml o g cal Jie e 4 b LK
b K08 g 5l A7) Wadie (26 laoasy L
ot 5 oyl aiile plagygeyse il Cod Dasail,
b s 0 (65,80 B cuiiS uSaie 4 o)ls 18
aS Jb o il soyiali8l 138 by a4 Al jo g
B e e e
L 65 Spae g Lol amiys 5 WS o0olST gy s
o 51500 (S (F) WS sahass Glej Job o
Jres dde 3 adiss 4 Sz
2 AL as col (HPA) J6,0l j800 wgeVboun
OBxn lae C8lyo lie uesd )3 aSeSs )55 95 oIS
S olla] S eyl Ll o oaga ot
21 edesss 9 09rweSyeS SIS s asdS Slalllas
LSS50 gyl (V-0) ws Seal Basy, slie cal o
2 o g (oar slazils dapgeyge i oLl

'



A

1F+Y 3l Foylodh Y 0590 FA 2Ly o)loud ( S ) o SGLLS g Lowwdly alxo

Oped Soislsrid sl Sles plo yo lagl 51 3l
(YO ,YF) 0 00429 5 Lpadsl odas

s A 2 (Se oaBal)] Ol 4 azgi b
Sszg Jlixl g 138 351 oolas 0 GALP 5 55555
G b st sl gl dalllas dap] Gle 51 3l
PSSP oS o Kb i L)
SesS sbazg> (o GALP ;| b slae ol ol s
3550 1y Lowdly 939,55 o GALP il 5 axsls
23 o)l 3 g 2

) 9 Olge

Sialo3l (21 g Sllgas (o)l byl pid

2Rkl Sllss 6,100 S j0 ol adllas
oBsils  Sbjeoels saSiils (655 0 oKiule;l ,o adly
5509750 Jyol ool lagialesT (cale 5 adalonl )15
dwie) (2Eislej] Slilgm 5l oolaiwl § bl e slasal,
Coley b omizman g (0,0l oasie VLI ol o
il alEtyles] by B aipaS Gy palsd
aalllas Lo iolesl alol (gl 28 S 00 ool o3
YA oly ol igS azem daxkad VVF legosa (pol>
Ll bis bad gl (Olal o) plale o550
Vy alids, celo YY) Slidy, i 5l e o st
DoY) sk, 5 (oKl Yo 1) Los f((So,b el
o 9 (P95 Dge 4 jg) 90 ke 4 ladzgx (s
S &Y ol NS e Sla il )3 ety 5, U
i 5 sl OT ialogl Uolye soles 4o a5 o
5 pl> e m doye VY (gol> o lasbinl bl o)
Wiz S50 el BB G35 6 JS5LS VAL
il 3 ez Lzl o dq'lolﬂ Oyg0ds (Gl ool el
Jolis S 5o Gilesl ez plil gl ol aslllas
iy b Ll (L (M=) Gssil 055 ez

-l V- Jgazr 50 ey byl o salesl gleeg S

R e 0 gy Seb sl (B)lsS gl 0 e
45 505 aydl 3 lis slas Shas 5 ol yladl g3l
ao slagle,s gl Sl Gus G 4, QT o Slee ol
Jols S5 5559 m piwms (V) WS o b (Sl
Sloyrns b plaS e oS Caslaoni S 5l 09,5 n5 oz
)o 45 Ji)b.)g.?g og.\...ua\.aol.....u Lsu.ug.'j).w m.\};:f \f JSL.\?
e o Slas g Wgd o (ol colgils
g5y (slBods 15 ] > o Jle Olgre 4. (VA) vien
5 e S wils i g e ol o
(ST S e cpl a5 aS S |y sl ol e
SOl 1) 138 Bpae Al )0 bgig e SR (Sauze
azsr (g5, oad abul Sldlhe olul i ans e
SIS epl g oS elinl 138 331 50 (o)l (o83 (udgig e
B SUreebss g S5 syl sleeni S g
Cewlosbosmlic ‘pizeen > Y ) A9 o0 & aileo
085 15 CangS ST gy puigig p Lol Sasals 3l as
085 15 s S LGT Lawgs a5 Jl> 50 el so Cogis 02
(YY) 00,5 o cini B2
Ol Gl iiSen n p (e 2315 (ol S i
Sl 5 slaanTp 50 GALP 3 55550 5 piass
oy pexs aS a.;;;éli)o ul.im.?uo .wlc@£|)| alsises
&S g il eaiiS loe SO plgred (S ols
s aoolitul (55,0l ws 5o ls S laie 4 Ygene
S5y Sbleiil a5 Cunloads msrin yuoren (YY)
0X S 90 o giid odisS Jiaw SISl a5 0 culSans
axg booopl podle (YY) w3 a5 GalR2 4 GalR1
S5 g e oS (S s GALP joa> ol &

Jz! Sl ann ezmedr cwsVlgon g o



S Baz g laf 53T g Lawdly Jo5uisS g p (¥ - Al duity ol S

Cewd bailoli] G5 el B o ol Sl ST oKt
OFkes Spwg oo gl g pla ogbpal
Sly Sy el Gl 4l o e lee ¥ LS (Gued)
sladgd B S ol B L B F Bes 5 0D e
5 egialesl (oolos )0 B2 (g 59y (Sedy
09,8 Olyieds doyo Y ghy uilyl olpon 0 (5909253 s
A ol b e ag lo ol cpeiones booliul S
SuP byl e wad 38, ok gl gl oo
SLgls 599 5 95 yid 9,50 Vo bl eog )5 ane o

YY) b ety Sldllas olol 58 (5959

Jols andllae ol 5o oolitul 0,50 glagls el
8- (owigigrm izl oatiS o) utnSsle GALP
G-HTin  owps  cowssh  OH-DPAT
as wog O-HToc o0i o5 caisSsl) SB242084
W (55,3 (10 5aT) Lfoms o8, 51 Lales

ICV &) 5 plxil 092

Ghgy Ol esliiul badllae ey gy 5o el
Og b azex ((VAVA) GlBen 5 Gwgs soliin

-6u,5 ICV & 50 So58)9 38 el g5 m ol
ookl b oalisS Gow slp bazsx pw (VF) S0l

o3l 09,5 58 30 g yld 2,3 iy g Lazga (uiseg S -1 Jguo

fa o A J s Wog,5
GALP GALP GALP olyod 4 (Siglaud oy Jol slesT
(59,5 V) (r 59,5 ) (pS9,5%a + ) S ol el
Fluoxetine GALP Fluoxetine olyod 4 (Sieloa b pymn 095 swlojl
+ (595 ¥) (PS5, V) os o ]
GALP 5 ) ok ol
8-OH-DPAT GALP 8-OH-DPAT olyap 4 S3alpnsed oy pows iolosT
* (F59,5 V) (Jgogl 10.YD) aoyd o) gl il
GALP
SB242084 GALP SB242084 oyt 4 lglorzed oy ool i losT
+ (59,5 ) (pS5,50 ) D) doys o) sl il
GALP

A 6 Sen ol Gleyl o eaiSeS b gleazg>
loazrgr (oaled jio o3y Come sl o b rizeen
Joee 5o sk il O, azsly adpw) 5 0ad
B> azg> o 4 barye slaosls i elodsliv &5
Olomin jslateds 285 ai 518 (glel Jelo 0,50 5 00
Lalyds jo wadgylannr 55 dowdly Js3ys5 gelaws
sl Jisl paase googd )l solaiwl b g o lastiul
5% 090 Teee) oad e il (55 Sladiged e
Coled 50 .ad (6,10e S o Kl -V e gles yo g (aids

Jo3ises Tl 9 (2o slad A3 (g pSejluil

Somid 4 g bazsr G5 o el 5l

(S‘f lde 9 u] aQ \)‘)—‘ ‘Sw)wo 9 OMJ.Q.....A 03> ‘_;olj.a.;‘
&l 331 e Gromiw jekite 4 o b eal,8 Loy
3o a8 VY. 5 e e loy sleosl o g
@ g oad Sl bazg> (Bras opx Jlais )5
0335 52 59 586 b abasalone o 09 5l sy o

e dd baled doge pd ey Ol Sl o

\Al



\A¥

\F.Y }-.J‘Ub ‘fO)LD.& dY 0399 s;A‘s’*LG o)l.o.{;'a ‘g;.m.l)’ ‘sl@;}w 9 Lo.w}b M

Slgne mhw sl S5 4 eV dabew s O
wsazd S L o P<0.05 oy 5 olee clidls

188 az|

GuF O loges o easlie BB mli L @l
gae ks Sml o 059,500 -0 390 L GALP
ol b «(P>0.05) wss igS lazex> lie A1 o
Ol (p 59,50 ¥ g V) o SYL slajes gz
09,5 L awlie ;0 basg> Sly> Brae 0 5 ol
(P<0.05) sgesolou! J 8

m Control

BGALP (05 ug)

OGALP (1)
OGALP (2 pg)

o

[

Cumulative food intake (g/100g BW)
b

Joddlygiws hosliinl b Lawdly Js5e,55 gelaw Sromiw
elgigalsl, gy 4 O b5 oS
ol JSi9p el » ¢ (Radioimmunoassay)
New England Nuclear) Js;.s,55 jimw <oS
(YA) €858 g0 (55 50!

obel Julkx

SPSS 158l o5 5l soliiwl b cadlllas opl gl 5JUT
Jelos by 5l peimmen (8 SS90 (Ve aseld)
@)l sehieds (S (onda Ced g ad)bgs il
Adoslitul  cioleil  sleeg S o loliae M

Lo l58le 5 5l oolaiwl b 5o pols adllae slaloges

——t O

120

Time (min)

E Sl O polio . LbeS sazgx Il 351 p (p)59,5m0 ¥ g ) .0) GALP Galize sbajes i (S J515 G5 51 -1 10908
(P<0.05) s J 535 09,5 3l 4lo sime BMS ,Kily (€ 9 b .2) cilisis B9 y> -cowlonisailyl Lo Bl youil

8- 51 e 390 alSloz 5,5 Lda pgm ialejl jo
30 b gime s (Jaegib 10.YO)OH-DPAT
@ ol g5 el (P>0.05) sgeis sbx! baxg> slie
2O (g ysdS S o Cenily 55 GALP ol san
(P=0.05) (¥ Jlsg0) 555 GALP 3 b 656,00l

V) S sl 1 o 590 a5 a8 egs el 5o
@ bazrsr e 331 o ) g lline et (p,55,500
GALP L o1 jlojed 3920 Ll (P>0.05) coslas of yon
ais GALP 5l o6 5bmla Jolins Sy o

(P<0.05) (¥ ,l5403)



Bl P b Oy (beS bazga Glad 331 g Ll Jomi oS ghaw p (Y-l iy ol )1 \Al

8 1[ mControl

- @Fluoxetine (10 ug)
"] aGALP (2ug)

s {8 Fluoxeting + GALP

.

Time (fin)

Cumulative food intake (g/100g BW)

-4y ypolio . olgS azgr Il 331 5 GALP + s sl g (059,500 V) GALP (055,500 1+) (ruiumS old (s 50 iy J510 31,55 51 -V yloged
(P<0.05) s J 58 03,5 31 515 Sxe BB 1Ly (C g b @) clizo gy .cawloaidilyl jJlro Bl yxil £ puSileo & ygu0

- _|@Control

@8-CH-DPAT (15.25 rmol)
6 1|DGALP (2 ug)
08-OH-DPAT +« GALP

Cumulative food intake (g/100g BW)

30 120

60
Time (min)

sbazgs glié 351, GALP + 8-OH-DPAT 4 (6,59,50 ¥) GALP «(Jg0i6 10.Y8) 8-OH-DPAT s5i0 by J51s Gay55 51 —Y yloges
(P<0.05) wiscwd J 55 05,5 31 jlo sire SN ,ks (0 58) el g o camloaddl] )l jluro Bl 2l & oyl & yguods g 3lie . S gS

LoDy S35 355 gelans 3 Sblae Sl G plear Glbesl @b wlul
Sl 90 e CBlie azs> Slis Sras
ICV 505 ¥ Jyor 5o eadal| sloatil o a2 L (P20.05) wtosalin (o 55,50 1.0) SB242084
Sl (o SaSen Vg ) e O CALP e o GAIp | SB242084 s snp ssrs o
boanalie )0 Lawdly Jo55)sS haw 50 (g)l0sie et

(P20.05) wlsslon! J S 05,5

(F loged) Sgeicamdi |, GALP 3 el e
(P<0.05)



VoY 5l Foylosd Y 098 SA by 0ylouds o simns 5 U SILES 3 LoDy alo

@ Control
|| msB 242084 (1.5 pg)
% 1| nGALP (2ug)

OSE 242084 + GALP
s
4 -

Cumulative food intake (g/100g BW)

30

60
Time (min)

.(P<0.05) woccews JreS 09,5 5l Hlo S0 GBS Sils (C o b a) elie B9 > Cawloalddlyl Jlro Sl poxil £ u.,f;b.n O ygod polio

GALP suiscdly ;o oialojl sboog S 55 (5l shoo [p,5956) Lowsdly Jo 5w 595 gebons =¥ Jgor

LoDy Jo5e5 555 il
Gk lp 550
SVEE Y
SEVE YA
SNY £ - X0

< FAE Y

GALP 5,5 waslcwsa gloasl ulol , PUCES A
3] egarne Gl Bl o 255,500 Y9 ) slajes o
SOl S Qe S5d g0 (05T sleazsx o 18
- walize (Soielg s slaon] g 0 GALP a5 wisls
rase saoySles 5 655l Bpas derdl i )5 ohg
51, 09> Il GALP (YA) ojls (i 5,009,0 soé
G sn @ Jat @loow,S L b )b
ol 5 e Jlos! GalR odlgls o35 4 (GPCRS)
sites GALP gyite Syislen st Jlacl alanly laoss o5
oo Slas oaiiSerlis JiSews slojmne 4 1) o 4

oo 9 GALP o0 o (M) Wiluoe Laspe o

sialejl (slaog S

Jres
(055955 +.0) GALP
(059,540 1) GALP
(0559,50 ¥) GALP

oz 5l e Julge lawgs 138 Gras lpe

Db g Sl SV pae b Ggeyee sla S
drwy lp el ] Sy 00 F sepnlas aowe
b S, g e Shole sy an b 5e SNl
Sr9re luds WSl 5 Sl 4 b B)lse
sl el By o2l lolid ol ogdle bl s
1, ool Sladgs il Goa b el IS St bl
pela 5o h2o else lolid e )0 aiS apal)p
oo Sl USG5 & ol dalllae o Jid s

SbsS sbazgx 0 Su5Sggrm pieew 5 GALP



095 Bazgx (las SS9 Ll Jg i o5 Thaw p ¥ - aulh wwity ol il

2 0l Glrodi S 5 Gigis e GRE L)l (e Lrtales]
Colad haws L wlgie wabe gz ICV g0
2 &z P B ka3 el igig e sleoss S
&S Culond aseine (FY YO) 8 0% 36 1 G ae
Sl el 0xi 1S ol S (YY) 005 seleadl als
S5 g0 43 0aLS Tush (2lryg,8 3l besligd g3lusls]
IRPPSUUNNE S FRVE SOU PP [ S WA
Ol 4y e Wilgi co ot o5 cpl abSgos ( uSe
2G5S Ul o Ll cnl o 1 sl 138 B yae

YF ,Y‘)&Jb (S o wjy&uam
o GALP sla g 5 a5 cusloais jasin « 55,5959
I 1) 5'HT2C Lngo\.\.S).zf o~ 9 Y1 ‘_gLa:o..\.Sﬁf
Splie ik 5t cou GALP  (lagys,s
5 Wpb oJiiie WosinS ol Gy I 45 WnSeld
s, Slos 5 55, Srae hosd lp Ty (B slaely
& wolsplis i Olallhe oS eplisl  Liendss
Sple oVl 4 cws GALP 5 MRNA L,
S osba g by, (Jle Gl 4wl el
R S RE U
Sooni 1S 2 dgig e Sl el jobay (V7) wil L e
Sl e cesl Ses GALP lagyg,e 0 5-HToc
Asbasls 185 g,lbee, Job jo cadosslice olesdl o
S5 P90 e Sbleidl 4S5 Cawloads aie S0 (Ggw )
0N S 95 o gidd oS hawd SIS 590 50 Guliges
oldlas (YY) Wl i GalR2 5 GalR1

as CM»‘OQ‘QQL‘LJ uﬁL&m @ws.u 9 “5")9J9M5"9‘°"

00,5 5o ek PVN) s jgle ain yo Y
X)) aS oSy 1y (TSH) widgy Shme 50,90
9 LDC)) o LS:‘J.C o0deg d)m » GALP ub.:‘ (\N\
-ai8 51,8 addllae 9,50 (sloo S jsboay (555w slabge
seba 1) 138 Brae e copgms ew sloes, PVN
wadce GlPl el e cele SO L w2g LB
Seesd sl il Ll glanglio glaialesl )0 (F)
Ol oy ik aS Casloascol (VB 4 cus GALP
OF) oS iy G»...:Ylf slas ool o 1,
GalR2 bl cussST 5 YA-Y 5V a5 Jb> 0
Glisee byl s 0 GALP (6,138 31 o o ads 5 s 3G
» GALP &igl (7)) cosloass 3,155 s98  ciales]
b 2 F B b oo slaghss )3 SThs Spas
Sl oles GALP 5,5 danyl jo g ol Sglaie laes,
5 S e ol ) ey jo ouls saaliv s> S5, 0l
Sagm ise 1 eje 51975 5| ey GALP (ose
e oseg Bras g Gn 0y 0 [ el o
L oglae ool adlhs slasly .(10) sgd e
Cdlate S5l ,mle Sl dacs ) (g, ansdS sla ol
039y T 55 sleazsz o |, GALP (55550 51920
g yol> addllas ;o caliosnlin fuwly ;o Dglas sloglis
ShT Sos SrGise S35 2 endielnl lailes]
leaiss jo ldl pdas o1, (gauing,e OVleail o a8
a5l e 58 Galojl (o 00
S gls a8 ol (pl 4 azgi b (GeiS aslllas o
8-OH-DPAT 035, lg0)
oS Lsl) SB242084 § B-HT1a 0018 canisST)

(Oagigm izl

P90 B &, Sl cou slaige o O-HToc ous )5

5 ol b calansl olyen 4 gyl byl Jiies

\d



\A4

1F+Y 3l Foylodh Y 0590 FA 2Ly o loud ( S ) b SGLLS g LowwdDly alxo

Slodsbe 51 1y GsiesSaigS sslslil 5 oldl JUyo]
S adl (FY LFY) oS oo pos o, JU,el a8
SkS aa o GALP 5 MRNA L o,
Candy odisS LuSaie Jelse b cov useYbgen
RSN SO NVENEI T NIER SENC X N
Ay, Wiy oo wOlidss (o cadossliv slacgly (FY)
diz o Skanils ol (Fgey90 o sras g5t saplils
Sl Eds cals shie 4 ST biimbsl el

297 G5 adlae 5l Jol> mls 4 axy L
ALl bl Jo5ui,95 w5 o ne 5| GALP
D05 o ShsS lrazex o i A1 ol o Ll
Gk 5l Sl S Gl swyoe S 4 iz
boogd o mibe Sojpgigm O-HToc (laoni,S
SISl gy, 0ad plxil Sldllas (jogy Sgusme 4 axgl
G gy 5 ST Sliis plonl GALP Sy55)s0 528
R i S0 4 dlgioe s plo b s ool
SIS S8 13 A3 e o ]

S e Bisley] 6 Ko 5l (o Ay oo
el oilayy bl 4 o ol olRisls (Siaals ouSiisls
S (0 (G19)08 9 SIS gy

&Blw p,l5

Ayl sl jo ooyl allas ol B ans g

Galsmn 55 Guigigpm Al b s » GalR1 wi
L GalR2 Luy mss e a5 Jbjo ol lasye
a2y Al (YY) allise olyer (rigigp cbile ol
GaIR2 (ubas s (iS5l (o3 g5 4 Cu
a axg L .(YY) ol GalRL , ) Ll wo,5 e
>ls 5 GALP 5 S55igs 0 slaonsnS 1Sl
lagy] 1 U3 Jloiol SleS ated (smmon swsaYlgn
g8 Ll i ozed So3eln b slos Slee plu o
Lo tale; b Lialyan 5 dslllae cnl 5o (VA Y0) 5,65 oo
Sl 59, 50 O-HToc sleess 15 (6 Komilo i ¢ LS
ax 51 aS Oyg0 ool 4 abodslie GALP 356,00
GALP + 5-HTia 085,85 cadsST lojen G5
GALP I ol 3lmls 55 sylscne  puss
STl 5 GeeSl Gy Sl wgeiislxl
Sl s e GALP ol jan 4 5-HToc 0ui )5
25 GALP lig 351 saw 58l
bz glajgs &) ol aslllas 13 K3 S
g 0 )b sme ydi (p 59,50 ¥ g ) 0 0) GALP
adlosls ylid i Oladod gt dlonl Lewsdly Jo 5,95
GalR1) T sleowi, S 5 oy ol MRNA a5
G590 90 g jded « weaYligon o (GAIR3 § GalR2
2 1, GALP o5l 25 a5 wgd capylo o, soulS
woinlesl S0 (Y vas eplis HPA jgome oulass
G e by o GALP s> (P) SSlao JBIs e
smpl o HPA jome claps ol 5o Gl
S5l (393 098 5 jdgd eVl 3 5eusg il
sl cals a5 (VI o Cuslonds jaseie (F1) 0
A8 gladsls 511y ssss dy oyl GALP L



S Bazgx laf 53T g Lawdly Jo5uisS g p ¥ - Al dusty ol S

1. Meister B. Control of food intake
via leptin receptors in the hypothalamus.
2000.

2. Strader  AD, Woods SC.
Gastrointestinal hormones and food intake.
Gastroenterology. 2005;128(1):175-91.

3. Anderson GH, Woodend D.
Consumption of sugars and the regulation
of short-term satiety and food intake. The
American journal of clinical nutrition.
2003;78(4):843S-9S.

4. Van Itallie T, Smith N,
Quartermain D. Short-term and long-term
components in the regulation of food
intake: evidence for a modulatory ce: role
of carbohydrate status. The American
Journal of Clinical Nutrition.
1977;30(5):742-57.

5. Yuan L, Lin H, Jiang K, Jiao H,
Song Z. Corticosterone administration and
high-energy feed results in enhanced fat
accumulation and insulin resistance in
broiler chickens. British poultry science.
2008;49(4):487-95.

6. Eikenaar C, Bairlein F, Stowe M,
Jenni-Eiermann S. Corticosterone, food
intake and refueling in a long-distance
migrant.  Hormones and  behavior.
2014,65(5):480-7.

7. Landys MM, Ramenofsky M,
Guglielmo CG, Wingfield JC. The low-
affinity glucocorticoid receptor regulates
feeding and lipid breakdown in the
migratory ~ Gambel's  white-crowned
sparrow Zonotrichia leucophrys gambelii.
Journal  of  Experimental  Biology.
2004;207(1):143-54.

8. Ohtaki T, Kumano S, Ishibashi Y,
Ogi K, Matsui H, Harada M, et al. Isolation
and cDNA cloning of a novel galanin-like
peptide (GALP) from porcine
hypothalamus. Journal of Biological
Chemistry. 1999;274(52):37041-5.

9. HoJCW, Jacobs T, Wang Y, Leung
FC. Identification and characterization of
the chicken galanin receptor GalR2 and a
novel GalR2-like receptor (GalR2-L).
General and comparative endocrinology.
2012;179(2):305-12.

10. Zhu S, Hu X, Bennett S,
Charlesworth O, Qin S, Mai Y, et al.
Galanin  family  peptides:  Molecular
structure, expression and roles in the
neuroendocrine axis and in the spinal cord.
Frontiers in Endocrinology.
2022;13:1019943.

11. Fraley G, Thomas-Smith S,
Acohido B, Steiner R, Clifton D.
Stimulation of sexual behavior in the male
rat by galanin-like peptide. Hormones and
behavior. 2004;46(5):551-7.

12. Kauffman AS, Buenzle J, Fraley
GS, Rissman EF. Effects of galanin-like
peptide (GALP) on locomotion,
reproduction, and body weight in female
and male mice. Hormones and behavior.
2005;48(2):141-51.

13. Matsumoto Y, Watanabe T, Adachi
Y, Itoh T, Ohtaki T, Onda H, et al.
Galanin-like peptide stimulates food intake
in the rat. Neuroscience letters.
2002;322(1):67-9.

14. Lawrence C, Baudoin FH,
Luckman S. Centrally administered
galanin-like peptide modifies food intake
in the rat: a comparison with galanin.
Journal of neuroendocrinology.
2002;14(11):853-60.

15. Kageyama H, Shiba K, Hirako S,
Wada N, Yamanaka S, Nogi Y, et al. Anti-
obesity effect of intranasal administration
of galanin-like peptide (GALP) in obese
mice. Scientific reports. 2016;6(1):28200.

16. MAEDA T, FUIIMIYA M,
KITAHAMA K, IMAI H, KIMURA H.
Serotonin neurons and their physiological
roles. Archives of Histology and Cytology.
1989;52(Supplement):113-20.

YA



va

1FeY 3l Foylods Y 0590 FA 2Ly o ko ( S ) b SGLLS g LowwdDly alxo

17. Artigas F. Serotonin receptors
involved in  antidepressant  effects.
Pharmacology & therapeutics.
2013;137(1):119-31.

18. Pytliak M, Vargova V, Mechirova
V, Felsdci M. Serotonin receptors-from
molecular biology to clinical applications.
Physiological research. 2011;60(1):15.

19. Rahmani B, Mahdavi K, Zendedel
Kheybari M, Khodadadi M, Keshavarz M,
Shahabi M, et al. Role of central opioid
receptors on serotonin-Induced hypophagia
in the neonatal broilers. Iranian Journal of
Veterinary Science and Technology.
2022;14(1):9-19.

20. Zendehdel M, Hasani K, Babapour
V, Mortezaei SS, Khoshbakht Y,
Hassanpour S. Dopamine-induced
hypophagia is mediated by D1 and 5HT-2c
receptors in chicken. Veterinary research
communications. 2014;38:11-9.

21. Zendehdel M, Sardari F,
Hassanpour S, Rahnema M, Adeli A,
Ghashghayi E. Serotonin-induced
hypophagia is mediated via a2 and B2
adrenergic receptors in neonatal layer-type
chickens.  British  poultry  science.
2017;58(3):298-304.

22. Lu X, Barr AM, Kinney JW, Sanna
P, Conti B, Behrens MM, et al. A role for
galanin in antidepressant actions with a
focus on the dorsal raphe nucleus.
Proceedings of the National Academy of
Sciences. 2005;102(3):874-9.

23. Gariboldi M, Tutka P, Samanin R,
Vezzani A. Stimulation of 5-HT1A
receptors in the dorsal hippocampus and
inhibition of limbic seizures induced by
kainic acid in rats. British journal of
pharmacology. 1996;119(5):813-8.

24. Juréus A, Cunningham MJ, Li D,
Johnson LL, Krasnow SM, Teklemichael
DN, et al. Distribution and regulation of
galanin-like peptide (GALP) in the
hypothalamus of the mouse.
Endocrinology. 2001;142(12):5140-4.

25. Meguid MM, Fetissov SO, Varma
M, Sato T, Zhang L, Laviano A, et al.
Hypothalamic dopamine and serotonin in
the regulation of food intake. Nutrition.
2000;16(10):843-57.

26. Davis JL, Masuoka DT, Gerbrandt
LK, Cherkin ~ A.  Autoradiographic
distribution of L-proline in chicks after
intracerebral injection. Physiology &
Behavior. 1979;22(4):693-5.

27. Najafi E, Mahdavi K, Zendehdel
M, Khodadadi M. Central serotoninergic
system mediates Neuromedin S (NMS)
induced hypophagia in layer-type chicken.
Journal of Poultry Sciences and Avian
Diseases. 2023;1(2):9-17.

28. Kalliecharan R. The influence of
exogenous ACTH on the levels of
corticosterone and cortisol in the plasma of
young chicks (Gallus domesticus). General
and Comparative Endocrinology.
1981;44(2):249-51.

29. Marcos P, Coverias R.
Neuropeptidergic control of feeding: Focus
on the galanin family of peptides.
International ~ Journal of  Molecular
Sciences. 2021;22(5):2544.

30. Shioda S, Kageyama H, Takenoya
F, Shiba K. Galanin-like peptide: a key
player in the homeostatic regulation of
feeding and energy  metabolism?
International journal of  obesity.
2011;35(5):619-28.

31. Seth A, Stanley S, Dhillo W,
Murphy K, Ghatei M, Bloom S. Effects of
galanin-like peptide on food intake and the
hypothalamo-pituitary-thyroid axis.
Neuroendocrinology. 2003;77(2):125-31.

32. Lam DD, Garfield AS, Marston OJ,
Shaw J, Heisler LK. Brain serotonin
system in the coordination of food intake
and body  weight. Pharmacology
Biochemistry and Behavior.
2010;97(1):84-91.

33. d'Agostino G, Lyons D, Cristiano
C, Lettieri M, Olarte-Sanchez C, Burke



oS sazgx lad 33 g ludly Joimi o5 daw y o ¥E—ands sy ol 51

LK, et al. Nucleus of the solitary tract
serotonin 5-HT2C receptors modulate food
intake. Cell metabolism. 2018;28(4):619-
30. e5.

34. Blundell JE, Lawton CL, Halford
JC. Serotonin, eating behavior, and fat
intake. Obesity research. 1995;3(S4):471S-
6S.

35. Cunningham MJ, Shahab M, Grove
KL, Scarlett JM, Plant TM, Cameron JL, et
al. Galanin-like peptide as a possible link
between metabolism and reproduction in
the macaque. The Journal of Clinical
Endocrinology & Metabolism.
2004;89(4):1760-6.

36. Lawrence C, Fraley GS. Galanin-
like peptide (GALP) is a hypothalamic
regulator of energy homeostasis and
reproduction. Frontiers in
neuroendocrinology. 2011;32(1):1-9.

37. Xu Z-Q, Zhang X, Pieribone V,
Grillner S, Hokfelt T. Galanin-5-
hydroxytryptamine interactions:
electrophysiological,
immunohistochemical and in  situ
hybridization studies on rat dorsal raphe
neurons with a note on galanin R1 and R2
receptors. Neuroscience. 1998;87(1):79-94.

38. Larm JA, Gundlach AL. Galanin-
like peptide (GALP) mRNA expression is
restricted to arcuate nucleus  of
hypothalamus in adult male rat brain.
Neuroendocrinology. 2000;72(2):67-71.

39. Tyczewska M, Milecka P, Szyszka
M, Celichowski P, Jopek K, Komarowska
H, et al. Expression profile of Galp, alarin
and their receptors in rat adrenal gland.
Advances in Clinical and Experimental
Medicine. 2019;28(6):737-46.

40. Tyczewska M, Szyszka M, Jopek
K, Rucinski M. Effects of Galp and alarin
peptides on HPA axis gene expression and
adrenal function: In vivo experiments.
Advances in Clinical and Experimental
Medicine. 2022;31(6):643-54.

41. Tortorella C, Neri G, Nussdorfer
GG. Galanin in the regulation of the
hypothalamic-pituitary-adrenal axis.
International  journal of  molecular
medicine. 2007;19(4):639-47.

42. Belloni AS, Malendowicz LK,
Rucinski M, Guidolin D, Nussdorfer GG.
Galanin stimulates cortisol secretion from
human adrenocortical cells through the
activation of galanin receptor subtype 1
coupled to the adenylate cyclase-dependent
signaling cascade. International journal of
molecular medicine. 2007;20(6):859-64.

43. Kumano S, Matsumoto H, Takatsu
Y, Noguchi J, Kitada C, Ohtaki T. Changes
in hypothalamic expression levels of
galanin-like peptide in rat and mouse
models support that it is a leptin-target
peptide. Endocrinology. 2003;144(6):2634-
43.

A



Journal of Plasma & Biomarkers
Volumel7 , Issue 4, Number 68, Pages 69-81
sanad.iau.ir/journal/gjaphd ISSN: 9880-1735

Effects of galanin-like peptide on plasma cortisol levels and feed intake of

broiler chickens: focusing on the role of serotonergic receptors
Elham Sanadgol®, Morteza Zendehdel? Bita Vazir®, Ali Rassouli*, Hadi Haghbin nazarpak®

1- PhD student, Department of Basic Sciences, Faculty of Veterinary Medicine, Science and Research Branch,
Islamic Azad University, Tehran, Iran

2- Professor, Department of Basic Sciences, Faculty of Veterinary Medicine, University of Tehran, Tehran, Iran.
Corresponding Author: zendedel@ut.ac.ir

3- Assistant Professor, Department of Basic Sciences, Faculty of Veterinary Medicine, Science and Research
Branch, Islamic Azad University, Tehran, Iran

4- Associate Professor, Department of Comparative Biosciences, Faculty of Veterinary Medicine, University of
Tehran, Tehran, Iran.

5- Assistant Professor, Department of Clinical Sciences, Faculty of Veterinary Medicine, Science and Research
Branch, Islamic Azad University, Tehran, Iran

Received:2024.06.26 Accepted: 2024.09.15

Abstract

Background & Aim: In the studies conducted on mammalian models, the role of galanin-
like peptide (GALP) in some physiological processes such as the regulation of food intake has
been determined. In this regard, in the present study, while evaluating the effects of central
injection of GALP on the plasma cortisol level, we discuss its interaction with serotonergic
receptors in the regulation of food consumption in broiler chickens.

Materials & methods: 176 broiler chickens were divided into groups of 11 to perform four
experiments. In the first experiment, the control solution and GALP with doses of 0.5, 1 and 2 pg
were administered. In the second experiment, the control solution, fluoxetine, GALP and
fluoxetine + GALP were injected. The third and fourth tests were similar to the second test, with
the difference that 8-OH-DPAT (5-HT1A receptor agonist) and SB242084 (5-HT2C receptor
antagonist) were replaced by fluoxetine, respectively. After the chicks returned to their cages, the
cumulative food intake was recorded at 30, 60 and 120 minutes after injection. Finally, by
cutting the head, blood was collected and plasma cortisol levels were measured in chickens
receiving GALP.

Results: Based on the findings, injection of GALP in doses of 1 and 2 pg significantly
increased food intake in broilers (P<0.05). Also, although the administration of 8-OH-DPAT +
GALP did not significantly change the hyperphagia induced by GALP, the simultaneous
injection of fluoxetine and SB242084 with GALP attenuated this hyperphagic effect (P<0.05).
Administering different doses of GALP also had no significant effect on plasma cortisol levels
(P>0.05).

Conclusion: The results of this study showed that the hyperphagic effect of GALP is
probably mediated through 5-HT2c receptors in broilers.

Key words: Galanin-like peptide, Serotonergic receptors, Appetite, Broiler


mailto:zendedel@ut.ac.ir

