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Tab. 1 List of fsh ghrelin peptides knovn so far and is ma jr features
( ) c
Length of hematre Referen ces

Species A cylmod ification

peptide( number of

an o acids)

C—tem inal am dation

Goldfish 19 12
Japanese eel 21
20
Mozanbique tibpia
Nile tikpia 20
Rainbow trout 24 21
Blick seabrean 20
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Kaya etal 2003 al @
Kaiya et al 2003b°!

Kaiya et al 2003bl5!
Kaya etal 20037

Yeung et al 2006%!
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Goldfish GEIISFLSPAQKPQGRRPPRM == == == == = C 19
Eel :  GSSFLSPSQRPQGKDKKPPRV ======~ P2l ghrelin. mRNA Northern b bt ghrelin
Tilapia GSSFLSPSQKPQNKVKSSRI ======- 20 /
Trout :  GSSFLSPSQKPQVRQGKGKPPRV-=-== : 23
Bullfrog GMIFLSPADMQKIAERQSQNKLRHGNMN : 28 , ghrelin.~ mRNA
Turtle GSSFLSPEYQNTQQRKDPKKHTKLN=== : 25
Chicken GSSFLSPTYKNIQQQKDTRKPTARLH == : 26 ’
Human GSSFLSPEHQRVQQRKESKKPPAKLQPR : 28 ghrelin .
2 ghoeli 3 Ghrelin
( U nniappan & Peter 2005)
Fig 2 Canparison of anino acid sequences ofmanm alian, avian rep- ghrelin
tilian anphbian and fsh ghrelin peptides( fran U nniappan & [B3=1s eh
Peter 2005) eln
, ghreln ,
31
hreli NCBI G enBank . nchi nh. nth R
ghrelin enBank (www. nchi nln. nh gov) 311 (Growth homone GH)
H un an (A B029434) Ch icken (NM _001001 131) Tur el
reln
tk (ABI16145) Bullrog (AB058510) Trout (AB096919) . 8
Tihpia ( AB077764) Eel (AB062427) Goldfish GH o ghm{l;
(AF454389)
Thename of the species isgiven on the left side of the alignment and he GH, ghrelin ’ GH
number of anmo acids i the peptide is provided on the right side of the ghrelin GH B
aliznm ent The cobred an o acids hishlight the differences i the high- t; ghrelin 12d 6
Iy conserved“ bivactive core” of ghreln peptide TheN atinalCenter for GH s 12
Botechnology Infom aton’ s GenBank (www. nchi nln. nh. gov) ae o] ( San atostatin, SS) g
cession nun bers of the sequences are provided below, wihin the brack elin GH ; GHRH ghreln
ets of the species. Hunan (AB029434), chicken (NM _001001131), GH
witke ( AB161457 ), bullfog ( AB058510), rainbow trout - (6] CHRH
AB09%919), tilapia (ABO077764), eel (AB062427 d . .
( ). tlaph ( ), el ( ) an ghrelin mRNA s ghrelin
goldfish (AF454389)
GH [ 2]
2 Ghrelin Ghrelin GH
. . [21] .
Kojina et al I Northem blot ghrelin Riley et al ghrelin
ghrelin - mRNA  Date et al'' 8h GH ’
Kaiya etal.'™ 0. 1 mol/L ghreln
ghrelin - mRNA Gnanapavan, et Zh , CH ;10 molL
L1 RT-PCR ghrelin 151
s ghrelin
GH
ghrelin (GHSR),
[8]
mRNA ghrelin -~ mRNA Yang etal SR
ghrelin mRNA (SS) ghrelin
GH
Unniappan et al ' RT-PCR > > ghreln GH
() ghrelin. mRNA ss 1!
, ghrelin GH
ghrelin.~ mRNA 1, ghrelin C(PLC) C(PKC)
> e ghrelin gheln GH ,
, (51 chrelin GH ; (AC)
, Pahay eral' RI-PCR gh- A (PKA) ghrelin GH ;
relin Sakata et al '™ I- (VSCC)
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hreli H 122 - e e o i . ~ TN
, ghrelin Gh i . s CAR, e e v GHRELIN
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i, s ghrelin 15—
. . GHRELIN
30m in GH s 45m in
GH (=1 ghrelin
’ o {
GHRELIN
ghrelin GH '
[ 10]
’ 3 Gheln (
. . [22]
ghrelin » Unniappan et al Unniappan& Peter 2005)
ghreln 15=30nn GH Fig 3 Schane showing the possible rutes through which ghrelin
ghrelin > produced fron the gut and brain causes its known physibgical
, ghrelin effects in fish( from Unniappan& Peter  2005)
GH ; p ; ;
ghrelin ; ;
, ghrelin R GH
IH PRL ghrelin ,
, ghrelin , GH LH PRL ghrelin
. GnRH GH
ghrelin
IH ghrelin
GH ( 3
312 (Lutenizing homone IH) o o o .
“P” stands for piuitary. Solid lines represent biobgical actons for
ghreln IH which supportive evidence is currently avaibble and broken lines nd+
(Follick stmulatng homone FSH) cate puiative routes of action of ghrelin. Pointed arrows ndicate a stm—
. [ .
Kojma et al. ghrelin uhtory effect and a blunt end represents an mhbibry effect Ghrelin
IH FH B , Fernandez produced i the gut enters the circulation and acts directly on the piu+
Femandez et al ' ghre lin fary  stimuhting the release of pituiary hom ones inchiding the grow th
ILH FSH ghrelin LH homone (GH), hienzing homone (LH) and pwohectin ( PRL)
FH t Furuta et al '*9 . Bram ghreln might also cause a direct effect on the pinitary stinu-
ghrelin IH FH hting the release of GH, IH and PRL. Additionally ghrelin produced
fran thegutand branmay also differentially act on grow h homone re-
shrelin IH kasing factoy smatostatin and/or gonadotropin releasing homone
(FSH ) . Unniappan Petel”) neuronsm odu lating the secreton of GH and IH. Ghrelin produced fran
direln both gut and bran acs on the bran © elict orexigenic respon-
re
ses Ghrelin produced from the gut and brain m ight contrbute
LH, ’ ghre- its central effects in inhbiting d rink ing behav ior
lin LH ghrelin
GHSR
[H s LH mRNA
ghrelin IH R ghrelin [28]
IH, GHSR ; I- shrelin 1h
VScC PLG-PKC



550 33
chrelin IH
ghrelin I[H s NPY (Galanin, Gal) omwexin -4
GH , ghrelin LH (M elanocorti-4 receptor, M C4-R) (AgRP)
IH ( 3) (Cholecysbknip CCK))
313 (Bombesnn BBS) ( Corticotro-
(Prolactin, PRL) ( Sam atolactin, SL) phin relkasing factoy CRF) (Leptn),
GH ghrelin B ghrelin
PRL (20 ghrelin 0 mRNA \
Ls 2— 8h PRL , ghrelin ghrelin mRNA
7 PRL , - . GH S-R mRNA (21
elin s ghrelin
Kaiya etal.'” ghreln  SL ghrelin ) 3
SL ; 33
ghrelin SL (7, ghrelin Kozaka et al '™ ghrelin
SL ghrelin SL M
, , ghrelin
32 , ghrelin
321 Ghreln : 3 ghrelin
ghre lin >
dhrelin s o 4
relin 129
ghrelin ghrelin (27 Ghreln ,
ghrelin mRNA , 7d ghrelin ,
; 3d 54 , ghrelin s s
7d dhrelin o s ghrelin
hrelin ( ) :
mRNA ; s ghrelin
ghrelin ghrelin , ghreln s
, ghrelin ghrelin ,
ghrelin mRNA (4 s s
ghrelin , H , ghre-
322 Ghreln Iin s GH 1IH ,
Ghrelin )
L1 , ghrelin s
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ghreln ghrelin [ 1] KojmaM, HosodaH, Date Y, et al Ghreln & a grow th-hom one-
NPY JAGRP GHSR. NPY  AGRP releasing acylated peptide [ J].Namre 1999, 402 656—660
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[ 3] TanakaM, H ayashidaY, IguchiT, etal O rganizaton of the mouse
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GHSR1a , exon [J]. Endocrinology, 2001, 142 3697—3700
ghreln ~ GHS-R . BM 228163 [ 4] Unnippan S Lin X, CerviniL, et al Goldfish ghreliz mokcuhr
ghreln  GH s characterization of the canplmentary deoxyrbonucleic acid par
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