23 ped b gbgS slraz g 10E A5 g Lewdly Jo i o5 s g (i ¥E- Al sy ol il
SO 5ygi g GLBoW ju i
PSS o o sole  Jgy e s by TS 03 (o e T S0 sl
Ol el el l3T olizsls wliios ¢ pole axly o S5 ol 0uSitils sl pole 09,5 « caass sl ZSs sgmails-1

zendedel@ULAC.IT  Jgtus odius g -0yl nl ()l 5 ooyl o olKitlo o Kb ald 00SLisls cauly pole 09,5 sliwl -2

Oyl el a5 ool o3T ol wlibions g pole aly o Kb jals 00SLiils sl pole 09,5 boliwl -3
Ol ol ) olzils ¢ S paols 0uSiily slanlio i) pole 05,5 Loiils -4

Oyl ol g5 ool ol3T ol cliioes ¢ pgle amly o Sibpaals 00Siiils ¢ alKilo o pole 09,5 Loliwl -5


mailto:zendedel@ut.ac.ir
mailto:zendedel@ut.ac.ir

RN

«SL‘Z’“-.’.")-é 3 0 (GALP) o¥B-as oy i lailin b o g9, 48,58 50 Sladllas )0 180 g o)
G e Gy Ol Sbl e ol adllas o diwly pl jo laslead atine 138 33 oS ygmen Su5elgs b
b clbargr glié A3 il )0 S5 isia s S b o] el 4y by Uss,sS o 5 GALP

AN

sl imla] o ibamed b 11 sloog,S 5o inlejl ez plal yskiie & idsf gz asksd 176 b b, g Slga
GALP (S5l (7S Jslomo 5 g0 ialesl jo b 2925 0,575,500 2 5 10,5 (glajoe L GALP 5 J 55 Jolore
8-OH-DPAT a5 glis oyl b wing: pyo Linlegl b e 355 pyler 5 poms ialey] s 3,58 GALP + sl
s i inSsl sl i b B-HTae 0¥ ConnsigPLil) SB242084 5 (5-HT1a 058 ComnisS)
Cod 35 5l o 4k80 120 560 30 Sley laosl ,o (e sl 3 (e cpliala il 4 laaz g cuiS L
=03 GALP oS el o laazgzr jo Lawdly J555)s5 v 5 plxl 6 2Ks5 o Oin ook 5 eiales jo ot

=

B S

S5 8T slaarsr 3 166 321 linn il s 53,50e 2 5 L slajgs 3 GALP 31,5 daaly il il
0,55 oly! GALP 5l iU 556,010 cwgmmo yuss GALP + 8-OH-DPAT 52 ax> ST puman (P<0.05)
slejes ez (P<0.05) o Sosb,mle 31l caas o GALP L SB242084 4 oiuSsls lojen 3,5 Ll

35 5-HTo oo &b 5l Yhoisl GALP (S3ls,nle 1 aS slsplis addllae ol 5 Jols gl 1g S aomi

D5l g0 (6, 5mile SLsS slaaz s>



dodsio

"o 5 O 0j9 Ol 5 50 Jolss a5 955 e o | (pladlanly g baenclSe 5l lodazmy Jolss 18 S pane e
5 dlyd 5350 g e SThe 1) il Gla S 45 Conl GugaVlisn ] B onl plnil Lol 3550 008 e
4 a5 wis ol 55 (CCK) S g dlsS wiile (25155 slagseygn Jolos asmes laJlSem (1) 05 aples
o ld (A5 jsbar (2) Wyls GhE (g s 5 (Siw )T e ol po g il agly 55l Candg g shhe Slge jpl>
Jol 4253 53 Se olisS elass 13,5 (unainl Baeaidy 5 DeolisS lapaile 4 Glgs oo | 138 B pan ool o LS
15 oliard 6lood 8 Lawgs (gike Sy s 5 sdns glasl Aile Jid Cbpas 4 (658 Salolsrsed slognly Lgs
Ngboe 2l slooses (Ll 5 S e bl con g eab Jie Jie 4 Lo LS (pl 0 S (090 ()15 ol
S5 pl3 0aiS uSaie a5 308 18 id g cdgendl aile slaygeen Sl Cov Sawaid welas K8 e 3 (3)
o 3903l gz SOl by &5 i &S J> )0 il ool Bl 13E 28l 50 ) el 50 el g i e
R (o ) oS ehams gl Jgb o 1) 65l Gras g Letdl e g wS wolST oy plBY pegas s |,
5> assS )5S 5SS L oS col (HPA) Jujol 5dsn (opeVlges jomo d3e 331 o )5 h5s (slo e
Sl e aL8S Slallas S iy L5 e il Ll 4 sty ool o o5y 6k Cdl o Hlime s
daggeysn iis olulid LS )0 o,0nlil (7-5) wo Sl (Buiy sl dbys 1) (JoidysS 5 09ymwsSed )5S
565 BoadsS 5565 5lS o Lol Gl gy o)l SO (o0 5 158 35 o )0 laay 5 (oras sloilee

bl ol pad a4 1) (guied )l gl wilgy go

Y 00515 09,5 105 A Wl e g 0l VB L sanmlginl Jlg ka5l el Lu).QS Jtsle GALP o
J“‘sﬁ"""‘“ 9 (ARC) L}“ﬁ'QYL’M ‘;Los A ) LAA.C 9 [ESEW- Sgie GALP od..uSuLu 6L{0J91‘4 (9) Cawlodds LJ"’)‘;
Ol 39 dyoe SB 4 5 aile; oo Oleisl 5ae 4>l (pasz 4 ARC ;o GALP (lagyg,s (10) wigh oo il als
5 0 i ais5 weis 50 GALP woatelnl Slillas Lubul il blo ) Ll eae lo il plo b s
W‘OMUAM (12 ,11) .\....:Lt )‘Jf).i‘ ).u wfuw‘ 9 ‘5......;0 )LJ) “-"LQ-"” Jsle g_;")ﬂjﬁ")'d ‘_gl.Q)Ld) )JLAAJ 5 Sl Q&A
Al oo il cel g0 JI G Do 4y 138 331wy 50 (ICV) (gm0 ol (530 Djs0 4 GALP 5950 5l g a5
0g5 o5 ,mle SISl oY eos G 5550 b L..»,a; GALP 400 (VB 51 15658 GALP 43355 ousS'Cu iy o Slos
R (Se Sl hge o GALP L oleye Cov glaes, ,o sadodalin glae Al il .14 13) REX PR )
A)Liu;o u,“.a:lf GALP )99.70 )‘ = Ceelu 24 &) ‘_;Lﬁqu.a OR D99 lae d)@o aS w‘o..\.woéloul.w.s 9 obs.:d J&w

(15)

3 stzgdiz i a8 el OHT el 5 (onS5,000-3) (udgigpm omae slazilbo (nyiate 51 50 (S

23 o iy e (16) 01 calin) (5 )l55 olSiws o Shae g Lzl 935515 alox 5l calizes (Sojglsn5ed sloan] b olass
sloo Shas 5 Olhsl i3s3l 5 5ae )0 Guigis e 25 soddsl (B)I5S glyze ;0 o2 5 (CNS) (635 0 oras gl
s (17) 08 oo (Sl 0 slapleys 1y Gl Bon S & ) ol w0 Shas ] oS 5138 o sl 25Ls
by ilise (S03eln e Ol s (2o S (slo s b plaS 0 a5 Cenlooni 15 509 S 5 cpaiar ol 05555 e



o Sles 5 g Wad o (gamdib oolsils G o AT Wjlosezg codaiSll g ok S 14 s s
$loosi S B Jle lyze 4 (18) azin JAS 51 5y 55 5 lenbl S5 b a5 ppals welis ) eyiie
)55 5 a5 45 A |, Wil Al e ;500 B A5 Iy iyl LB (6 > Sl 0 isig e
S P daaz s> (59, o0 plowl Sllllas bl 2 awd o0l 1 138 B pae mulail )3 (igig s A (S
A9) Wsdior el 58 Suirelisd 5 SuiSansl oS Lawgs Sl al g wS elal 138 331 0 (o)l
oS I 5 g s Capghs 02 oS CemigSIT Lsgs pmigig o gl Faials 31 aS Celonbonnlive cyrizean (20

(21) 35,5 oo chnii B2 005 115 Canci ST Langs

SSiglaid seanlp ;0 GALP 5 S5 5igis5m phams ol laptiSeny » e @S ol 5l Gy

2 Vgora 45 (pigig 323l 008 oo o (lsieds miaSold raze 32975 oS Wil laie Cunlossall| il

Ozt (22) 5yl GaIRL 5 651 Lol 00,5 0 GAIR2 (Lol (s g moolii] (5ol 0o (59,0 S5 lore

GalR2 5 GalR1 6055 g0 po s oS Jawd SIS a0 50 cwolSgud 555579, Sblaiil 45 Casloads asuiv

Vged (>l5 )3 S5 pgs e SlaoninS 251 3 GALP jgh> wil 4 4z b ol pogdle .23) wi)ls 2

28) s Jsssrs 5 gt webiss ymad il slos Shae plo 5o lagl 1 55 Jlaiol S s e
25

Sl U5 05z izl g 138 33 gudas ;0 GALP 5 (U5 5a5g yan piaans (i 1 e 008 )] Dlaiiie 4y 465 b
b 6 A5 S )0 S5 isTg e ooni S (o Femmilie 2 sl & b (et gl ol adlllas o] e

L gy g Slge
G lojl 2y g Ollgas (5,lueSS dayl s

5 apboul )5 olKails i pals 0aSails (635 e olEisles] ,o adly calKisle;] Sllses (5,lgS5 3 0 45 pols aslllas
VLT cdle Lo deense) oalfiule)] Sllgem 5l osliiul 5 coudlie slozaly 1o dezge Jool olul 5 b talesl oles
Gy 28,58 g0 ol ol olEzils aliole] Sllgs S ateS Cgan uilsd Cule, b piomen o (Gl oosrie
G (Ol () olale &S, 51 308 L, ol isS azgr askd 176 Lgome ¢yl adlllas b ile;] ploxl
5 (1,55l 30 21 Lo (((So)b cele 1 g Slity, celu 23) glids, 5l dasme o bl Lylps Laas b .ad
D (6 IS Iime Sl 3 w2y 9y B G 5 (B35 Dogo @ 9y 99 Do @ bazsz (e )s S0ET) cugh,
5 ol utigp sy 21 gyl o lasbinl 5wl o s 138 5 Soweli] Ol (ialesl Jol e soled o a8 cowl S3 a4 03y
alllas . 2uils |8 baazgar Ll o alll & sods (Ol el s s S50 qeedpilie BB 65,51 s JS5LS 2850
silojl Gy S i wb 12l ALk dN= 11) (Sseil 095 oz Jolis o 5o Glalojl ez plnil slis 2 0>
005 Jlge) iS58 (GALP Lolis asdllas ) 55 ool 590 (slog b canlonssatl )| 1= Jgomr 45 oniiss, s slos,ls 5
oS Wiy B-HTog 00,5 aucisSLiT) SB242084 o 5-HT1p 00,5 awcisST) 8-OH-DPAT «((yuisis pus il

B gy, (K pel) LeSew o8 15 5 Lles

ICV 51,5 ploxit o9



WS Sbml G b azex (1979) (Ko 5 (g (solering 29y ) esliiul b aslllae ooy 59, 5 plonil
ol Sl ST olRiws Sl ookl b (2UsS woe sl baz gz (26) 2as@, 5 ICV O 50 4 (Susglensed (o]
4l 50 ok 4 Ll (Gudgm) Ggibad S pugSon dig )l 51920 plSim gdienld Caws b ailolil 3,5 el b a
2l 50 AL S s 59y (Sedly glalgd BME SO alol B L 8,5 Bes g 0b dezmaz o))y ol ilr Gl
L 5 bgyls plo eizman adoslitul S 09,8 lsiea woys 0.1 sl Guilsl olyen 4 (5slsa5ed o 51 dastales]
555 9 99 ) 9,50 10 Ll oo )S aan ;o (GR35 slagyls e iads 38, sb Guls) sl woy0 0.85 (b
27 14) s ipns i Slalllas olul 5 55 s 1925 slag,lo

sialosl 05,5 o 10 lag,ls 8,5 o g azs> (satog,S -1 Jax

a < Al Jps Laog,5
GALP GALP GALP 4 Siels b e
= _ _ 0.1 91: u,u.:‘j\ o‘)o.m le u“’L“)‘
(53,5 2) (595 1) (o5 5,5 0.5) o
J
Fluoxetine GALP Fluoxetine 4 S350
+ 5 ) 0.1 5L Luslsl ol yom pgs iales]
GALP (F555,5%2) (p5 9,50 10)
J..o)b
8-OH-DPAT GALP 8-OH-DPAT 4 S35l5 50 e
+ 0.1 5.1: U’“‘"5‘ ol).o.m P LJ’“"LQ)T
So 5o 2 i 15.25
GALP (l")SBJS-:~° ) (Jgﬁy ) s
SB242084 4 S5l 0 P
GALP SB242084 | 0.1 4l ilylol
+ . 2 ol o).,o.m . LP wlﬁ]
$ D8z o)
GALP (b5 5,50 2) (p559,5 1.5) "o

Loy Jo 3w 595 b § (om0 (§10E 851 (5 50 31l

A ol oyl 6l 138 5 o @ ol3T o jws 5 oud Jitie 593 (s0lyal (sl il 4 198 baaz g 32,5 ;2 plowl 51 L
P rae 0y Jlade &35 5l e 4835120 560 30 Sl slaesl o (cmez 513¢ 3T Glie Ghomiw jgliie 4y s
al>ye 55 ey Ol Jlas & @dis p 059 Sl b adaule w039 5 Geyd Ol 4 5 s S Il laaz g
o5 oo 5 o 055 Bas by e 08 (5,55 sl ] 59 eaiS IS laarar 5| e ol bl
Bl 49> ol 4 b e slaosls Wb sadodalin 3,5 Jowe 0 ol uilsl K5y dsuliz Lol cw) g g 00l la laasg>
3 bl Ll 5o condisyslaar (95 dbowdly 359558 el ot j5liiods (2855 ad 3 (5 ylel Jeloi 9590 5 00
lod jo 5 (aiBs ;o ;50 3000) s ety yil o3 Sloaiges (puww o8l JEU pgate glocss jl eolaiwl b g



J g oS Jesdljgiws 5 oolatwl b Lewdly Jo5,55 mhaw (ioms «olys 50 ol (5l o Ll -20
NEW ) JgydysS Liomw CuS odijle JSSgpn (wlel 5 5 (Radioimmunoassay)  wlggeslsol, s, 4 (1981)

(28) 8,55 ,90 (5 ! England Nuclear
Sslol Sl

1,55 il Jalos hay 5l paimed 28,5 00 (16,00 asead) SPSS 153l o3 5l eolicul b casllian oyl b 5JUT
Lo pols addllas sla,loges auboslaiwl ‘5,:';.9.&)‘] oS pm loliae WS oLl jehateds Sei ol s g
).Ia.J )\b P<005 LDOB; LJL"'Q ulB)Lo‘ 6)10‘5.M C_la‘.u ‘w| )50 L m}! JJMM).: u)Lu Lo.i..w )l)ﬁ“nf )l o.)l.a.....u‘

138 d=|
Glae 331y cwgmime i Slonl cows 5,559,500 0.5 590 L GALP 55,55 1 Jloges jo sanline LB mls b gillas

Gyan 55 s oline lsil (pTa5ee 2 5 1) o1 L shass 519 Jlo ool b dPR0.0) ais i8S slosrss
(P<0.05) sgaiolonl J S 05,5 b duslin ,o laasg> S1)95

87 @ Control
@GALP (0.5 ug)
OGALP (1 g)
OGALP (2 ug)

Cumulative food intake (g/100g BW)

Time (min)

(P<0.05) asiteus 155 0,5 31 o sins 5| Sil (€ 5 b @) Gilie By > elontiatl) Jlne il + 1Sils

olyor 4 Loazgz e 331 ) 1, (glolime i (p,55,500 10) (uianSsld 1 i 590 32,5 4z 5T epgo alej] 5o
2 Joges) av GALP ;I ol s356,mle jlobae g5y cow GALP L 1 bojer o0 Ll (P>0.05) cuslas
.(P<0.05)



7| @Control
Fluoxetine (10 ug) b
1| @GALP (2 ug)

OFluoxetine + GALP

7%

Loy

Cumulative food intake (g/100g BW)
[e=] — 2 ¥} +a Lh [o3 -1 oo

2l

120

_ il SO
30 Time (Min)

@lie 331 5 GALP +(nas5ls 5 (255,500 2) GALP (255,50 10) (nnaSsls siie (sl 515 5y55 5l -2 o908
09,5 5 o gire B Sily (C 9 b @) calizes g, conlonsdll )] Jlre Blyoul & Sile & jg0as polie . 555 sladazg>
(P<0.05) sucwn J s

slae 331 50 g0 re s (Jgesb 15.25) 8-OH-DPAT il cox 50 ailfloz 5,5 LS pgm Lialel jo
(P>0.05) 3 ,lsg03) 045 GALP ;I st

7 @ Control
@8-OH-DPAT (15.25 nmol) b

6 +|mGALP (2 ug) b
08-OH-DPAT + GALP

oy

A7

Cumulative food intake (g/100g BW)

Il N

30 ) 60 120
Time (min)

351, GALP + 8-OH-DPAT § (5,55,5s 2) GALP (Jgasili 15.25) 8-OH-DPAT (530 ik 5o 2,5 51 -3 Jogas
08,5 31 o cine Bz Sily (B 5 @) Gilike Gy Celonl) oo Byl £ (5 Siloo gy ppolie . LbsS gladzgr (glié
(P<0.05) sicun s



SB242084 il e 50 g Blate laazgx Slygs Bpas 10 (6 boline glas i o laz ile)l ol bl p

l, GALP I _5b (535 ,mle GALP 4 SB242084 -ilsi 1,5 o525 ol b «(P>0.05) wutiosalive (55,50 1.5)

~(P<0.05) (4 ,15905) dgeicionis

@ Control

6 || mGALP (2 ug)

@SB 242084 (1.5 ug)

0SB 242084 + GALP b

Cumulative food intake (g/100g BW)

V47

) 60 120
Time (min)

351, GALP + SB242084 4 (p,55,55e 2) GALP .(s,535,50e 1.5) SB242084 (s3is by U515 )5 51 -4 fogas

)| )L)‘SAM S )ial.\.: (c 9 b Q) s Jj? w‘on.j‘)l )L..!.A J‘)Ju‘ + w.i’l.,.a O ygods J.\JLM w; 6L®4>9> 6‘&.:

(P<0.05) siztwn J 15 09,5

Lowdy J9 39 595 elam

okl (o, gy5w0 2 5 1 0.5) GALP Gilizee slajen ICV 5,5 2 Jsaz , saiiadl,) gloatil 4y azgs L
(P>0.05) wylsolmyl S 05,5 b dungliio 10 Lansdly 39,55 b )3 (6l sine

GALP caisedl o oislegl (sloegS 1o (oo o T3 Lowdly 35555 gl -2 Jsor

Loy J935 595 lame LT e
(il [ 550 st
0.74 +0.27 s
0.67+0.28 (053,52 0.5) GALP
0.72+0.25 (53,5 1) GALP
0.69+0.21 (53,5 2) GALP




Z -

“pelats aome Sl g gy OVl e b Ggayen s i alox I it Jalse Lwgs 13E Bpan ol
Oili8l Baa b ael )5 Sais oMol slol Sl s ol (sl ¢l 5 ogdle il oo (5590 (slasdas YL
Ol S JFI gy s ol dslllas jo die 33 ooy o L3o Julge plolid s ;0 0uS aeal 31, el Sladgs
o390 ;0 GALP 5,5 cosnlcawoas sloaisl bl pouisls p (b6 sloaxga 10 05 5959w piwam g GALP
(29) 5yl LuE 3,09,0 00 cmae slas Slae g (65,50 G pan dpidl ol (o ohgd walite (Sojeer st sloois] s
ol a8 e les GalR o0lgils 055 4 (GPCRS) G (159 45 Juaite (slooni n5 b Julas 53,b 5l 1) 095 &l 51 GALP
(o g Slae sauS s JiSiw gloyws @ 1) ] 5 oites GALP gote S5gles 58 Jlas! alanly oss .5
Sme Ogessp 2955 50 gobe PYN) (layjglns aten )0 (V6 oo 5 GALP 51525 00 (30) wijluoe Loy
Oial38 Sl slavslie slayisle;] 10 .B1) wms o Lialidl g 5l e Cel SO B g9 BB jebas 1) 138 B yae
&S oty SV glasiiy oolgls o 1y ol ohg L S Cawloadcoll (VB & Caws GALP 5548 Lyl
cilisee Ll 50 GALP (6,138 51 o o 4ds5 (6,50 GalR2 bl cessST 0 29-2 0V o5 >0 .(14)
s_JjLD.».A LQM_:) L: 6&}5.:&;[3 )5.b¢b SHgw ‘_ngu»}A o J‘)P d)m 5 GALP u‘)." (31) w‘o.\muu)ljf 655 ‘SM.JLQ)T
o GALP (pse 10 .0iS od ol 1) o, o oals saalivw ol> O350 ,0le Ol i1 lea GALP 5,55 dagy] 1o 5 .l
adllas sloasly (15) s5i 00 2l3E oasg Bpan 5 (0 (39 50 A (Lol s (50w Gl ige ;0 (oo Su92 S
555 eazgzr )0 1, CGALP (65550 o cdlae S5l e DIl dacs; (g9, 42835 slotalojl b illas ol
Shz Gz Slabse 59y 2 eddplal slaiales] g ol dalllas yo sadionalic gl ;o Sglis loplis o3, gy

il bape 58 Galejl (o

5- 00555 CewisST) B-OH-DPAT ((igig pos iz il 00iiS ) lge) (oS sl a5 ol (ol a2 by 538" aalllas o
ol yon 4 (51 o] Jiias ueas eiad 3,5 Sl cod sbajes 4o B-HToc o o5 canniosSlsT) SB242084 o (HTa
Cawloads )15 10 331 oulats j0 o] sleodi 5 g Cigigme i b i baioles] jo Jlcpl b calaisly
a5k e 50 (el (gig e sledi S Collad aws b Wil ge wsdioe 2975 ICV O j50 a4y (igigrm o olKia
el Goge¥bgmn 10 5-HToc (slaoss o8 oyoi Jlad a5 canloads aseis (32 ,25) 8,135 3G 138 Bras 5 s g LB
4 5 Ogdise 4 0ALS B (liyys 3l eelisd 3Luslil sl el oS (ol Sy (33) 00,5 elgril als
13 Brae Sl 4 e Wl oo o 5 (ol (b0gdne (S im0 oo AR 1) (i S sl JliKw S5e ok
(34 20) 0,15 6y oo oS 40 (5,568 SUle as Ll i ol o 15 e
Y1 loons S 02 GALP slayg,55 a5 coslond jaseivn « 055559 o w9 GALP (Lo S I35 (o905 50
56 cow GALP (slagys,s a5 ams copylis ol ol (35) aisS copsbe wga¥ligan 1o |, B-HToc (slooss 5 oo 4

S5Al Sran awi slp 1) (8,0 Glaply g wisd goJiie bowi 5 (nl Gayb 5l a8 935S o)l 3 (Sdlie b JUSn
Splie SV & cos GALP 15 MRNA Ly a5 wislslis iy oldllas a8 eplésl Liondsi glas Shos



Crl Sy o0 S a5 s e alS 1) GALP (ly (0l38 Coagime (IS j5boa 5 51039, (e g 4 ol ol
5 9 -HToc loonsyS 5 igigpm S ipls jsbay (36) il Ly (yuigigpm (2o i ;o Slimis L olas,
- e S50 53w 5] ABLATES ik g yloess, Jsb o sabeanlie olyiil o Bl o sl Sas GALP slayys,s
5,15 L5 GalIR2 5 GAIRL 05 5 50 ;5 i 0aisS s Sl g, 0 caolSued (S5 igig oo Sbladil 45 Canslond
1 i Lals L miss  GalRL Sl 4 cesloslo Lt cdlate sliosbon 5 Sajelyiasngises) Slalllas (23)
g A (37) il ol e (igigpm cdile I3l L GaIRZ hug mits s a5 Jloyo el o calSgn
ST 4 dzg b 22) 0w GalRL L (5 Ll 00,5 o GAIR2 (it s coyiaSsls (yaje 32925 45 Can
sl 5o Lol S U3 Jlisl GbS aie gyzmen (coseVlgn 2y 0 GALP 5 S5 5i5555m laoni S
O e Lo ialosT b bslyen 5 addllae () )3 .38 ,25) 9,25 o0 D58 il wulali (ymen Sufslsn b sl Slos
Oloyer 5,5 ax 81 a5 Oygo cpl a4 adedslie GALP G356, 0l &lj1 595 50 5-HToc slows 5 (5,5l

oS ol8 5,35 Jlcpll wgesoln] GALP 51 iU 56,0l 1o ()l soe yis GALP + 5-HTa oi).8 CanssgS |
2 GALP (513¢ 351 sanl38l &l 51 Cand o GALP ol jon 43 5-HT 5¢ 005 5w gSLST

o 0 Glosme o (p55,5w 2 5 1 .0.5) GALP Galiee slojes 5,5 pols aslllas o Koo (ggu )
5 GalR2 GalR1) 1 sleoss S 5 ot ool MRNA a5 wiloolsylis puiton Slido 090 bl Lewdl Jgju5,55

HPA Jyme kit 55 1|, GALP 0gilly s 45 Wi sole 1o, 69elS 355 00 5 jabgrad < wge¥bseen ;5 (GaIR3
s slors e 5o Sleds 4 e e, ;0 GALP ol> (IP) Blao 531 5g o iulesl G 50 .(39) ams o)l
S oV a5 cslondsasin (A0) 0l 550lS 358 208 5 sdsen (waeVliged ;0 9055 il a3l o HPA
ladshes 5115 05 52w555 555 (g5lolil 5 sl JUyol 528 sl b 511, Jg55,55 s e, GALP L Jlgl 3 canlis
g Vbgan LS aiem ;3 GALP o5 MRNA ol sy co ks 4 4l (42 A1) 43S oS5 o, JUjol 28

oty il b aassS3,55 55515 ol 4y o) s 5 sl aiile «Spilie Condg ouiiS [uSaie Jolse 3l o
5 OB ol (Sooy Sl (o ady ) Wl o (lidss o cadosslin gl (43) wil jioF 0 cwi>

cEls jshate 4 STl islesl alxl aizja wsbaiils byl Sgeys 5 (mas 5ite (conkad (5l e 5 ol lailiny
i3l s Lol Al Lowsdl Jg305,65 o o (5,0 xe 31 GALP 3925 ¢ 5938 anlllas 3l Jol> ol 4 azg5 L

5-HTyc slhows S @,k 5l Sosl,mbe 5l ol o) oo Sl 4 Guzmad 005 0 Si6S bhazge jo 138 33
uLD.JJu 5 ﬁl.?u‘ sGALP &)ﬂyfd u‘).'l S9y AW ﬁl.?u‘ Sldlas 005.’ 09.\.790 @ 4.‘>9.: Ls d}w 6M/ > Luo &SJ))JﬁJjj.MJ

S S8 138 A3 udats (o ] B e S50 4 wlg co bt plo bawig ol S 305 oy g ST

ggﬂé)d.s 9 ’&AAQ y
oo ool oiley plxl a4y jo ol es olasls (Siijels 0aSliils (635 50 oRiglesl (5, Ken 3l Baiiyg abewy cno

&L (o)l

hlad mdle jo posly dlie pl Basg g



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 ltallie 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, Stéwe 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. Ho JCW, 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.

17. Artigas F. Serotonin receptors involved in antidepressant effects. Pharmacology &
therapeutics. 2013;137(1):119-31.
18. Pytliak M, Vargova V, Mechirova V, Felséci 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, Covefias 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 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(54):4715-6S.

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.



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

*Corresponding Author: Morteza Zendehdel
Tel: 0098-21-61117186

E-mail: zendedel@ut.ac.ir


mailto:zendedel@ut.ac.ir

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 and 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 ng 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 ug 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.
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