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Advances in the study of neuroendocrinological regulation of kisspeptin
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Abstract: Kisspeptin, a key factor in the neuroendocrinological regulation of animal reproduction, is a peptide product encoded by
kiss genes, which act as the natural ligand of GPR54. Over the last decade, multiple functional molecular forms of kisspeptin have
been found in vertebrate species. In fish, the major molecular structural form is kisspeptin-10. The kisspeptin/GPR54 system has
multiple important functions in reproduction. This review provides an overview of our current knowledge on kisspeptin and its role
in regulating fish reproductive, including the distribution and location of kisspeptin neurons in the brain, the molecular
polymorphism of fish kisspeptin, functional diversity, the molecular mechanism of fish reproductive regulation, and the molecular
evolution of kisspeptin as well as the co-regulation of fish reproduction by kisspeptin and other functional molecules. Perspectives on
the future of kisspeptin regulation in fish reproduction are also highlighted.
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i 98 % #% 03 PR - Kisspeptin X BR SE W) 2 5V
%, HAr 5 M FRMetastin, &kissHE R g 1) 2 Ik
Y, BN IR . (ER S, A
TR RAE . 2 ER R HLee et al (1996,
1997) LT FUBR 4l AN SR (LR A 2R . 1999
i, B GE AR K-54 (G protein-coupled
receptor-54, GPR54) 1) gpr545& KA 4R AE K BRI
FRHRIA, R IEHEST. T Kisspeptin ) GPR5432 A4 1]
RARFEAA (Kotani et al, 2001; Lee et al, 1999; Muir et

Wk H . 2013-03-21; #:52HI: 2013-05-28

al, 2001). SRTT, 2B ALY LT T I1E 7
IR ATEH K . 20034F, [HAMRIE T Kisspeptin
ZARGPRSATRALNG FEUN A KA RE, JFulk
TRAEVE MR PE D RE R AE, SR, bR/ B
kissalgpr34¥ K6 e fw—3Ef&—VE iRl (BPGHID
VIReit o™ E R, I 37 T Kisspeptin/GPR54
RGELEFMEY) L I E A7 (Funes et al,
2003; Seminara, 2003; d’ Anglemont et al, 2007;
Lapatto et al, 2007). ZJii, Kisspeptin/GPR54 & %¢
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(N

HCA TR MESH YN ERE N 7 WA I # e WESH B
HON N & oiff 37 T Kisspeptin Y 4 5l 241k, B
kisspeptin-54. -14. -13. -10, FFUAIX4FR AL
HAMFEAEDEY: (Kotani et al, 2001; Muir et al,
2001; Ohtaki et al, 2001). Fifi 5 X A% iRib T
Kisspeptin-12 Fll Kisspeptin-15 1] 77 7£ (Lee et al,
2009). Kisspeptinfi £ 70 - 2 @ A7 T 5 Rk S i IR
M3 554%, IR IR SR ik gpr54 ) GnRHMZ:
Jt (Irwig et al, 2005; Matsui et al, 2004) .

Kisspeptin/GPR54 5 4t ) K I A K H 2 3F 1 A
AT AR5 N A3 b A R, Hrh RS R S 8)
7% eyl NI i S S T V8 DK el 3 S e e A U N )
OB P AR R AENLE] 2R B
B A B P 43 i T 4 DL % i Y A R A B T R
(Kauffman et al, 2007; Popa et al, 2008) %5, A%
G UAWFBR, BiKisspeptinif #2528 A FE A 43 i
IRIFFUREAT KA 4

1 Kisspeptin 7£ £ 224 58 A 537 iA1= R B9

R

Kisspeptin/GPR54 45X} fa S AR AP 25 N 43
PP SR8 . Parhar et al (2004) R
1T gprs4 M gnrh 12 % £ Oreochromis niloticus)
PR TEHAAEILERIL, A Kisspeptin/GPR54 Z: b i
RATHWMENEREES), &ILSRMEIREE R
WE (GnRH) [AA/E BB RS2 it 72— k4 .
van Aerle et al (2008) B UCRH MG B #FBT
Bty 4 (Danio rerio ) ZI#& 7R Jj fili ( Takifugu
rubripes)~ T P K (Tetraodon nigroviridis) 75 i
(Oryzias latipes) ) -HH368 (P marinus) "HIIA T
kiss1 FER L HLZRIA P74 Kiss1, Kanda etal (2008)
SN  kiss 1 FEDR e LR IK ) Kiss1 #EAT 1 Dy
WL A 73 M B A, 75 6l DA S IR i iy
(Dicentrarchus labrax) %€ T Yt Kisspeptin ¥
AR kiss FERIEAAAETE o3l w24 kiss] A kiss2
(Kitahashi et al, 2009; Felip et al, 2009), kiss2 F&i5
I Kiss2 22 JIK A % WP pl s 1 30 1 £ T A4
LHB- V. 5. 47 A1 FSHB- W .47 mRNA 1) & 1&
(Kitahashi et al, 2009). Li et al (2009) *f<xff
(Carassius auratus)Kisspeptin/GPR54 [1145 1) 55 Thfig
ZREMESEAT THT5T. Felip etal (2009) £ K iyt
HR I, Kiss] F Kiss2 #JJ55: LH Fl FSH 1))
Who LRI, 2% GPR54 (WP gprs4 R K

FIRZARBAEPE S A P A (Biran et al, 2008) . 28
MM, S A P RPC A4 S L o [R5 52 A4 2 TR EF) A
HAEH M= KRG BIHAT NI, BESf (van
Aerle et al, 2008; Kitahashi et al, 2009). Z[#&Z:J7
fifi . B K (van Aerle et al, 2008). 7 fiff (Kanda
et al, 2008; Kitahashi et al, 2009) 4 (Li et al, 2009;
Servili et al, 2011)+ A& 55 R J7 i ( Tukifugu niphobles)
(Shahjahan et al, 20100, R}l A5 (Epinephelus
coioides ) (Shi et al, 2010). H Afif (Scomber
Jjaponicus ) (Selvaraj et al, 2010). 24UHF (Morone
saxatilis ) (Zmora et al, 2012) FXYNHEET  C Felip
et al, 2009; Migaud et al, 2012). ZEN IN/REE (Solea
senegalensis ) ( Mechaly et al, 2012 ) X fi| f1
(stickleback) #ifith Kisspeptin [¥]3 K EL 4% 73 25445 21,

P X et 88 B kiss2, MMBT A, Hi, 4.

Ut R e iy 1T A i U] R] N B kiss ]
(Felip et al, 2009; Kitahashi et al, 2009; Servili et al,
2011; Yang et al, 2010) « JEF UL B IR, kiss 1 F kiss2
INFAE TR G R ME % (Callorhinchus milii) -t
g (Um et al, 2010, 1775 % P /R S A5 )

B 7 AR BT TE B A kiss2 s AR
., seAbh, ZEAEINTIEE (Xenopus tropicalis) Wk
T 3 PRI kiss FEB, W 7E 2% % 5K i
( Anolis carolinensis ) "P ALK I T kiss2 W) A4EAE
(Akazome et al, 2010; Felip et al, 2009; Um et al,
2010),

2 Kisspeptin £ & LB I ESL

FIX& kisspeptin [FHETCIETHES)WIH 2 W T
AN [ A% DA B A iR D, AN TR R 2R 23
fiv WERIhEER A 5. TR, WFFHE A2k
Kisspeptin K734 & A REAT TG kiss] JRAT AT
SR, TN ik R AFAE I RER IS kiss] Y
Kissl fHZT0HE, 20 A TIEMI 4595 1% (nucleus
ventralis tuberis;NVT) M N /i 5 € 4% (nucleus
posterioris periventricularis; NPPv) (Kanda et al,
2008; Oka, 2009), H NVT 1] KISS1 #li£E e K I
B P AT, B, BB IME Kissl #RZTT
R 2 s T, 1T NPPy H & oo AR )
AR &Y. AR, Kanda et al (2008) it
FEE T T8 NVT & NPPv [ Kiss] 414 oA
SRR AR R, A5 R REL, NVT 1)
Kiss1 fHZHEAEDIBRON G LT 0%, (EMERER
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FIBCR, AT IES, 17 NPPv ) Kiss1
ZICHCEWIANER, RIEHEN, kiss] RIEF NVT Hi,
IME NPPv, H NVT 1 Kiss1 #1£8 7052 O LM
RWIE RGBT . IbAh, BEARFEM NVT H 1) Kissl
PRt LR I s T Ef, /N AVPV R Kiss]
A2 TO R E O MM & TR, X ZE R s T A R
T 0 I £ P BT A AE IR IE R A% . 75 NPPy Hp
kisspeptin F1£8 TOHF 73 A7 REAN I ol — 24, JRXF
PE [ B E AR, Ak, NPPv i Kiss1 #1448
JLH eSS 5 BPG i, BAEDIRE LA T NVT
) Kissl M CRE. Ak, FEZIHIAR S TR
TG, W HEPETT B NVT h Kiss1 #1280 B ¥
P02 v T AR B AT R DG FUR I Kliss1 #HZ2 T0 I
. PR L BoR, H Kissl Mg
5T AR IR AX 2242 (Kanda et al, 2008 ) .
AR 2, Kitahashi et al (2009) E7ERE D017
B Az R R I T S5 AR I ) — 8 Kiss1 i
ZIURE, PRl Kiss2 &6, XML iR

5 kissl [RIPEPATHMEIE, HhFaEe g4
e, RN R S E T Kiss2 AFELE, [,

kisspeptin A AR IR 1) T REAR 1S 5 n 2 #E4k . 4L
SINTR, kiss2 AT JAEAE TS B HESI ), H T,
(R A HESI I MR R BN kiss2 WIAEAE, B
A kiss2 AERAL I FEP A 22k (Felip et al, 2009) .
Li et al (2009) fij5Z & Real-time PCR 73 #7 @75, 4
1 kiss] {ERMTRG—Feii. WoTE . B RORS SLA% o 5
Fik, MM kiss2 WIFEFRIA T F M. s, FLT0
mis JEWTAHZ. . DULUAMEIRSE . Selvaraj et al
(2010) X} H A ff) 5 & Real-time PCR 20 £ 53 4fi 43
Mrieos, kissl R kiss2 {E A H AEE AN R 241 22

AL, HIX PR S AT NG D 2R (R IA 7K
XY RIS 25, Shahjahan et al (2010) &I
BRI kiss2 [ RIET WG TR RS .
Yang et al (2010) KRILEL kiss] B 125 T %
FheHE, RTEARAKTH) kiss] B AN E S T4
KA, 7oA LT L A P s P IR R
Y. Servili et al (2011) IRIEPE 11 kiss1 Fl kiss2
O MFIEARFI =, RN, 42Uk 2k 45 5
AR T R A Hds, B kiss] RIS ITOAE
T8k, M kiss2 FISPEITTNE N T s
MG Kiss1 232540 ML AP\ 28 J0 [l A% f rh 4
%, HXEZ R & FRERE Kissl B2k, A
B, kiss2 FIEMMZAFAET T i R, Jf

AN KR ZE T ETX . s T R
) AR R iy LA S PG, LT A I 2L X I i 25k
15 kiss2 mRNA. K& Kiss2 128 44 37 lid 2 Ay i 15
M, 5 GnRH3 #h&eodfih® 1], NSz 15t
ok BB Bl 2 kiss FE DAL P BR ML ST
kisspeptin R4 451, Kanda et al (2012) FFIRIE
T4t Kissl A Kiss2 FIAALE, &I Kissl KIA
PR TC L EE AL T 44%, Kiss2 FRIAPIL G4 E
P FEE54% (nucleus lateralis tuberis; NLT) A4
F24% (nucleus recessus lateralis; NRL) . fzilT, Ogawa
etal (2013) XJ4A kisspeptin R Gt fif i 2 AT T 4%
&, IR ZL kisspeptin REE (Kiss1 F
Kiss2 Z40) A BAMBEAL RS TR0 4
R

3 £ Z Kisspeptin 9 FH7514%

Kisspeptin & A= FE A28 PN 43 6 T 4 HP R0 B I 48
W, (ERMEE, kiss FE R AOECH 2R LT N
0~3. Kisspeptin 7§ 2 &MEAUEILT kiss Prombd
(PRI IRz SRR A ) 22 ), R I TR IR
Je Dy e IR (R B 22 5 E 9 R B Ohtaki et al,
2001; Akazome, 20100, A Kisspeptin 4 IKA7 11
Kisspeptin-54. -14. -13. -10 WUFpE L0 RS,
[, fEI e mHESh Y I fF/E Kisspeptin-15 F
-12. fEfa261, Kanda etal (2008) KM
8 T gmhth Kisspeptin [1) kissI cDNA, %3 it
100 M EERR P AR R, 7R SR KA 10 A4
FIAZ 0T F] (KISS1-10), %A% 07 5148 il
FEFLEh%) Kisspeptin 2 [H]f£5F . Kitahashi et al
(2009) 775 B FIEE L £ A I it Kisspeptin )
BRI kiss2 W53 gt P4 K2R 125 #1115 A
REERIRFEM Z Ik, T 10 M EERK L7
%1% FNYNPFGLRF-NH2, Tfii i #fRIBE L Kissl
[0 751 YNLNSFGLRYNH2, Bl kiss1 Fl kiss2
2RI =4 A A -N-N-FGLR-3E ¥ 1], 3E—20
AT, Kiss2 A RE-WEfAL 54, Kissl 4 RY-
et A4, 1R K2 Kisspeptin #1°4 RF-Efi%
WA HAET, Kissl 20 RY-BEIZ AL 5901 Kiss2
WA RE-PE I BLAL S P00 Js R AN A - Selvaraj et
al (2010) i, HAE Kissl Al Kiss2 cDNA 43Ji)
S 105 A1 123 DEFERIZ AL, ISR
SRR Py 41 5 A ME B W A AH B 1) e 21 B R
7N i BEARSE P AUANAE AE T kisspeptin-10 X 43§
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(Kp-10), H A kiss] FIiEF Kp-10 C(YNFN
SFGLRY) Hl kiss2 72i% ) Kp-10 (FNFNPFG LRF)
FAAE=ANEIERI A . Lee et al (2009) i
FAAETIET kisspeptin FER 437l gmtid Kiss-1
M1 Kiss-2, AES SN B A =81 kiss HEH
73 gt Kiss-1a, Kiss-1b Fll Kiss-2. [A]H, EMFL
BN kiss1 FERNWHFLBNA) kiss1 KPR RIS AL,
M kiss2 FERIUG—FoErf e, HARIEDN T i
gt —A C-am etk )1 Ik (dodecapeptide),
AR E I E T EIE A Kiss-2 79 T8 HESh )
i H IAEAE . Felip et al (2009) $iE T B 10 KM
B PP PIANR) kiss 25PN, B kiss1 FN kiss2, HFK
W kiss1 Jwtsh(r) 2 K5 MG 1428 kisspeptin-10 5842 4H
[Al, TR Kiss2 1k (FNFNPFGLRF) MIA7{E Y
NI . Kitahashi et al (2009) IA7E RS
8 (Ornithorhynchus anatinus) %52 T P FPHERT
P 1) kisspeptin. Shahjahan et al (2010) fi¢i&, 215
AR5l Kiss2 HPARSAT 104 NIERRIEE, JF AT
—AMHEWTIY kisspeptin-12 JIk (SKFNLNPFGLRF).
Mechaly et al (2011) it 747 ZE N 7K 5 kiss2 2
RIGEH, RILT 3 Kiss2 fPRIAS R By 444, B Ss
Kiss2-vl CiZBJAR = A D RetE B E D) F Ss
Kiss2-v2 (1% BY #2446 i i ~F- 2K i 4F T Be 1 (1) 22 A
B, HE e, iz A7 kiss2o
Ak, IEFWIFE (Moon et al, 2009) #RiE T AT &
BRAE C-dig HAT 2R N IR A5 (1) N2 kisspeptin-10
( h-Kiss-10F > F1 4 # JN #E  kisspeptin £ JIk
(x-Kiss-12Y ),

4 Kisspeptin ifiZ @ EETERN 7L HITIEE

R

AT IR, kisspeptin ¥ M LA BT HERT I T RE
S FIA G T AR AR B AN T I, S T K
PR EAEWIR B E N R GnRH #i
TUIT ST R0 G PR MR R s i) Bl a4 A% 1
2 W R I A iR . MEVIR I St R B
SR HT PR IRER S Wb e v AEBEARE I . PR
T GRS AR Thae i 4a) 45 (4
Anglemont et al, 2010; Oakley et al, 2009; Pineda et
al, 2010; Roa et al, 2008; Tena et al, 2012).
4.1 Kisspeptin Bz & X EEH RN

Kisspeptin 44 i 55 5 HES) W) 75 B3 JE 3l 1 5L
BRAHX R 2, JFCIER T Kisspeptin P45 F A

FIFHFHER G ML, Parhar et al (2004) EHIX
$HtH Kisspeptin/GPR54 R4t 2 bt R B i = Fil i
HMA B, Carrillo et al (2009) A4 Kisspeptin &
Gt AT IR SRR ER « IR ER FSH. 11-KT
A2 (Leptin) 2 BRI 75 25 W 20 108 /e
. Beck et al (2012) i, ~MJEE Kisspeptin A
[RIFEFEHU NP T it (Morone chrysops K1 Morone
saxatilis) W EMNEBN LR T, ISk §i &
T ARS8 B AR B I, 12O I e IRAE S
IR T i Kisspeptin 415 £ 28 E )5 5l - Zmora et
al (2012) WALy, Kissl M Kiss2 £ #
AT 5 IR AR ZE 0 A HES ), Kisspeptin
PR EE A g F 2R, AR,
HH T HE B WA R 1 5 B2 22 Rk DA R AT B REI)
APEYE, Kisspeptin /R K IRELL SR
HEMENESKR, HMANF. KEED
7, Kisspeptin XN HHRME MR EAAEZE
B AR RPN, A S FE I, A8
JE N i Kisspeptin 54 F1 Kisspeptin/GPR54 1%
FREMFENIE, W &F Kissl #&ICE KR
WAL, XFARRINAE Kiss1 #8034 in Al
15 GnRH #1470 53R R 1K) 49 1 (Pineda et al, 2010;
Tena, 20100, HETAIHFTE R, Kisspeptin/GPR54
THEP M B T Bt it (Mugil cephalus)-
Skor At (Pimephales promelas) % A 4 £1
(Cobia) F5 15 H W JH 3l ) &K & (Martinez-Chavez et
al, 2008; Mohamed et al, 2007; Biran et al, 2008;
Filby et al, 2008; Nocillado et al, 2007; Akazome et al
2010, {HJ&, Kisspeptin 7528 F K & e
(1) AR A SORHLR AN T3, st — 9T
4.2 Kisspeptin /15 &8 M XK E 2 H R IR R
E LB RIRIBIE

kB 2 IR o, Kisspeptin 25 HEZ))
WA A T T 8 2O A T R T 3R 0 W ) e Tt M A
Kisspeptin 128 TG4 I\ A 75 45T Fr g - 1 44 - i
M) BV GnRH #P& ol EEAER] . A& A
Kisspeptin 1 8 JG 1E A& AE JE 4 0 Wb 27 35 3 - 4R 1
HPG %l 1 8 [ W3 2= 1E 4 S i v 2k 25 (K &R
(missing link) (Gottsch et al, 2009). Kanda et al
(2012) At L, O SEMERCR AE ] 2 U 1200
AT X Kiss2 #2t e ) kiss2 LR FR1E, HOUHE JR AL
HeAZ I L ph 28 0 ] RIS MER R I =Mz A4,
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HHEN, fEfash,  Kiss2 H ) RES: 5k 2K [ W
FI R B, MW FLENPITE kiss2 R KIS, kissl
TE [ I i P v R R . AR R,
)N S, NVT H Kiss1 #0128 o8B 5 25 kb,
FHME B AR BRI PT SE AT HAZ AN, $E7R Kiss1 i
£ 57T BPG il PRSI B (1 1E R Bt
(Oka, 2009). [AJIf, F5ififh NPPv H Kissl #H£870
S ME T EANEUR, P NPPy TP Kissl #Z Itk
HA BRSNS Ihie . 3504t 20— Fab
Mg, FEMF Kiss2 pheosimf 2, H kissl
mRNA F£iXF LB F I, (SRR T kiss2
(Servili et al, 2011). BEAl, FRriABEALE 170-H3E
SRS SR AR, ARBEEE— R kiss2 KIS
Fef%, (AfEb s sE DY Rk /B m, ST
Fef GnRHI 17+ )20 (Shi et al, 20100, 14,
B £ 6 HE AU ) Kliss2 20 TC RN 757 B 40 6}
MR Kiss1 #2 JCHEAA A AH R 1 20 A
£ IXELEPRI R AL R, Kisspeptin 5 T K
P28 ] Rl 3R 1 S A 42
4.3 Kisspeptin BT XEBERINARIENF

T

128 Kisspeptin £-7E P FIEZM) 10 JIE, P
Kiss1-10 fil Kiss2-10, Hur, cfAADb LTy
fi5 Kisspeptin FIPH R 10 JRAZ Lo @210 A9 235 PEAH O
FIBTST, FEERINIEEST (Felip et al, 2009). Bt thfh
(Kitahashi et al, 2009) F14:ff (Lietal, 2009) 5.
TEME A E Ay, MR Kiss1 nl B S T s
LH 7K, 1 Kiss2 WA (Lietal, 2009). HE
TR DX NVT ks 1 35 DR P 28 8 56 Mk 25 i ok
(Kanda et al, 2008). [, Kissl 7E75 i fl4:
JEEE BPG Bl OCHER 1. fERELeM 2, Kiss2
257 AR, B0, Felip et al (2009) &,
o RN v By B Kiss1 FH Kiss2 i, Kiss2 5| i
W LH T s e A%, i Kissl ACh
%5 Kiss2 51 AIIMLTE FSH AT iy 33 5 /i i w4
M Kiss1 WIANAES BRI FSH 2 Th i 2k ki
PEfyi £ 28 Kisspeptin A0FEJ5E, N Kiss2 fe5| AL 1ML
LH B, i Kissl WASEE. 17 TRl WK
SLBEAR Tyt FE NN R i B AR A B A0 5 £ 2 rh
= Kissl, FHHEM, Kiss2 A fefEixdefnZsrhid
FEREER . B, O KA Kiss110 R
" Kisspeptin 525 GPR54 Z Rz 4R 1¥2£ 81 ) (Li
et al, 2009; Felip et al, 2009; Biran et al, 2008), i

SR KR Kisspeptin %] GPRS4 3z (A1) 25 Fl ) s 1
BRI Kisspeptine FCAASZ AR IE BRI E IR,
15 JIk (Kisspeptin-15) &SI TS GPR54-1
AR AT A (Lee et al, 2009; Um et al, 2010).
[FIf, Kisspeptin &Ik 5 GPR54 2K 454,
K H Kiss1 BB E S GPRS4-1 B2 KI5 R B4R
TR B Kiss2 HIBIL, HERAMIALH Kissl-15
JIk (Kisspeptin-15) &4 BF 5 i GPR54-1 SZ2 ARk
YIS GPRS4-1b SZARMISE AN ek, i A IO
Kissla-14 fik ( Kisspeptin-14 ) &5 & H4E 9 I i
GPR54-1a ZAKKIRM i om. Jish, fEfk,
K Kissl B 10 Ik (Kisspeptin-10) AT
K ) Kisspeptin il 2K, % GPRS54-1 ZZAKHISE A
YRR 2 . UbAh, fEmSEREHEMTE . Kiss2-12
JK % Kiss2-10 ot GPR54-2 2 RSz 44 HL A A 7] (153
71, [, Kiss2-12 JJKAK B Kiss1 (#2 Ffons
GPR54-2 Z RSz AR 1SRt I W] 2 2200 - 53k,
N LA IR Kiss2-12 JIK, 78 C-3 2K N & IR
PPt A R B BN AR TUlS GPRS4-2 Flf
it (Rana catesbeiana)GPR54-2 1] iz =125 A1 71 (Moon
et al, 2009; Lee et al, 2009).
4.4 Kisspeptin 3 &8 EXFTIHEERNEERN S

VEEEA

KRB R BRI B0, H2 b
O FH e B A5 DR ) R 45 o BORBR 22 1 IE A R
Kisspeptin 25 T £ 8215 BAH 1 AR5 N 43 WA IR 4%
Selvaraj et al (20100 A4 H A )P kiss F
K25 17 PR R & W45 . Migaud et al
(2012) UESEHENERR M HEE DT Kiss1 M Kiss2 ik
AW W=7, HILTh w5 FSHP A LHB [ T1 i [
B, RGO TR RN BAFAE L IRIK FR -« Ando
et al (2013) FRUF 1AL RUARTT B AR G A
HRE I 2> T b SEnt, &5 R, PRI,
WE. HMEFI kiss2 FIRAEARZ EERI P Ay A,
MBLF KA AR = ONET 5, kiss FEPRIRIEL D
E T, HEfn Kisspeptin [/ 302 &5 25 T4,
Y] Kisspeptin 7151 5§14 F REAHIHE G kS 5244
Hl. Zmora et al (2012) KINAES LU PE R,
PYRREE PRI IR B R 20T s, AR Kiss2 kT I
H LH 7K1 S 4% GnRH1 38 BRI T Kiss1,
MR A B R E I (recrudescence) Kissl ATt IfiL
¥ LH KT Ml GnRH1 FIAFRCR s T
Kiss2, K, gty Kissl Al Kiss2 7F 445+
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PIER AR, H R RS I HCiPE . Kanda et al
(2012) KIL, M. HESfh Kiss2 £ BB TRIE
R TAEEEE.
4.5 Kisspeptin Bz X R L 5 R

WHTR M, Bt fa Kisspeptin 7EIFAL G 56— F
KIEEARC, MEMEREEZH I &, IR RS
TR R e, ISR B SERG SR RG, T
MEPEFIK B WIAE SN J5 28 /S B B i, 5K Tk
EE—MHY G, s, RIET (Biran et al,
2008), %45 B4R, Kisspeptin 55 BE Dy flf, HEME
R T AR VI GEk . Clarkson et al (2008) ik
4 Kisspeptin/GPR54 {5 5 43 %) T-HFIN il GnRH f
28 TG HIPE LA S LH 43 im0 1 = AR 2 e AN i) 2
] Shahjahan et al (2010) AN AL ATy fiili Kiss2
it Kiss2/GPR54 REUAIM GnRHI )73, X1
e SR AR D et A H] o Selvaraj et al
(2012) KB, AEO0H AR5 AR fE g
W H (Scombroid) i) Kisspeptin A1 Fif
GnRH KiEk¥WFtE, HAES (S japonicus) [
kiss1 J% kiss2 mRNA ZRIE7KVAE N Bk AL I ARG
M7E GVM (germinal vesicle migration) ] . 3 7
151, kiss] mRNA FIE7KPAEINKE W22 T B AE
HiGRSHIRIHE OF J5 315 s, AH IR, kiss2 mRNA %
priy/ G e aste AR P SIEE RN SR AT 1 R NTITE 7P
Wi €0 P A7 7E Kisspeptin Al GnRH 25 FOM (final
ovarian maturation) FIHEDN[F)4% . Mechaly et al
(2012) 4RIE T Z& A I oK i 76 8 A A2 5 R 39 o
Kisspeptin 553k [KIFIA A4, 45 I, Kisspeptin
FILZARFGEAFAENS 2 e ZE 5, H. Kiss2 sk
LR G A B E AR T, M Kiss2 s
G B FE L P R, kiss2 R Kiss2 52 AKFE A
FEARAE ™ O ZE 9 i BAE 7 PN 2538 B d . Beck et
al (2012) &I, Kisspeptin A B2 1 85 (Morone
chrysops) FS&EUra SEINTE IR & PEAAFRECN
K FA R, JHITS a8 ONgl R B ikaT, HiX
SO R A e A A Bl D A AR M U AR R R T
B BN AR R AR AN [R] £ 26 B 5TORT G E
Kisspeptin RGEBLE 1 701l
4.6 Kisspeptin 84X GnRH FO{E MR ZE Y5

Kisspeptin 11l Kiss/GPR54 R4 GnRH
FRZETC MM 5 GnRH (16 BFITEE i ( Gottsch et al,
2004; Messager et al, 2005; Shahab et al, 2005) . 1
7 #8 Kisspeptin 1] {2 3 {2 2k LH ¥ 73 ¥4 ( Gottsch et al,

2004; Irwig et al, 2005; Messager et al, 2005;Navarro
et al, 2004; Plant et al, 2006; Shahab et al, 2005), [F]
B, AR WMER, vl GnRH S Pt kb 3 m
R, MIMUESE Kisspeptin 1 i 4% GnRH #1280
M E A (Gottsch et al, 2004; Irwig et al,
2005), Kiss1-10 Al @ etk G FI LR £
Gtk gprs4-2b Fl gnrh3 KK ()3 15 (Filby et al,
2008). Rbi A BEAIERANE kiss2, H Kiss2-10
DR AL B et £ ] S 2 RN i gnrhd PRI
#iA (Shietal, 2010). 7EFEARIKF, Kisspeptin 75
TREMG LR R R AL SR ik 91, Kiss2-10
RIS BE S £ FSHPB A1 LHP VL7 214 & ¥ T
= (Kitahashi et al, 2009); Kiss2-10 55 & #F W HY
RRUHEEST LH M1 FSH BRI ZCRIE T Kiss-10, [F]
i, B E YIS LH (15 W (Felip et al,
2009); Kiss1-10 7] i 2% T i g LML ) LH K
HREFREMHNE (Li et al, 2009), AL, Kissl-10
I RENS (e HEAE FLIE A A K 19701 (Yang et al,
2009). AN, Kisspeptin e VLR 540k
() 3= B 2 K7 (Tena, 2010) . Mechaly et al (2011)
FRE e € i PCR 0 AT o, 7EHEA B, ZEN
INZRE5 Kiss2 1R P A V2R A o MR Jig o 1) 28 AR A
WAHAEZESR, [N, SsKiss2-vl mRNA 7E F ik
(P T, 25 3R LH Al FSH mRNA 57K
PR T AR, fEFEARIKSE, Kisspeptin X
LH 73 i A E I fFfE 41, A B,
Kisspeptin fit ELZfIIEE /& LH BB (Gutiérrez et
al, 2007; Suzuki et al, 2008), M1 53 #h—Le2%35 N Kf
FIR L (Matsui et al, 2004; Smith et al, 2008). {f
SR HIRE, Pasquier et al (2011) M %2 31 KR 65 fi
(Anguilla anguilla) Kiss AR TR = F L RIL,
JFNA Kisspeptin A 1l B ELHEAEH T34k, SR,
Kisspeptin #1417 LH F53 %

5 Kisspeptin i1z L4 55 A 5 BV H

Biran et al (2008) 43l I AN J& 5% 5 4 1)
Kisspeptin-10 F 4 Be AR B 5T B £6 9 Fil GPR54 52 44
M5 o4 2Ae, 45 WoR, GPR54-1 T2t
PKC 15 51& il #4153 Kisspeptin 15 PE, Hixf{55
1 FRBLF I FEIY) Kisspeptin {5 5 4% 5 1l 4%
(Kotani et al, 2001), i GPR54-2 M nJif it PKC 5%
PKA 15 S HRAE T 5, SChiThAedss. thoh,
N S BTy A 1) Kisspeptin-10 34 1] [i] B3 BE L5 £ 1)



5 K Hi: Kisspeptin P44 0SS FH A 73 W (R 5Tk e 525

Pifl GPR54 ZAKMI A GPRS4 24k, [A]H,

Kisspeptin-10 ¥ 1k i 4 2 W0 52 44 (1) b B4 A

Filby et al (2008) 7& )M fEfs 2] GPR54
SZAALL S GnRH2 FI GnRH3 &P, JExf4b TR
BRI R SR A S T i FL3)Y) Kisspeptin-10,

SGERURIN, W R B R AR Tl AR,
M FE 2R 1 (BSR1). HEWEZ K (AR) Al
CYP1902, {EFHA BN h Ik R T,

HWEf GPRS4 HEINARIERIARAT, M ABL T
LR A Kisspeptin/GPR54 ARG HIAAAE, FHA AL
WA W OvE MmO OBCR OE OB P ok
Kisspeptin-GPR54-GnRH 1 % 5. van Aerle et al
(2008) th R4 T {74 Kiss1/Kissl (55
HER IS, IR DIRENE Kiss]/ Kissl 2445 5
W B AR HESI ) 2 R AT IK . Moon et al (2009) &
L, i GPRS4 0T EUMTNE Kisspeptin o o BEUEK,

IRl PKC {5 5l By SR A 5 5 A, ik
87 Kisspeptin 7EAHBLIAN) bfGPR54 2445 PKC
AHIBEHE 5l . Zhao et al (2012) X Kisspeptin
VST B RN A i K GnRH3 #2870 FEL TG Bl 11 4 i HE
AR 7R, 100 nmol/L Kisspeptin 1] FL AL B,
B4R FE & GnRH #28 TTHE I FLTE 2 7= A2 RR 2|
LSRG, SRR BT ], eIk e Ve
FEAHO AT, HE— D Sie 380, KT = FHTsh 7F
HUT G, A Ca® /i Mg™ W PELIT 5 il %326 7T
] Kisspeptin % GnRH #1128 70 HL i 3)) B B E
$27R Kisspeptin A3 i 4l 5 [A] 4 4405 1§ GnRH #if
ZICHI AT EH « Kisspeptin fHZ8 TCRIEME . HEPL
FAR, HARME. HEAS AR b 35 A 2 il e i 3R 4
EFIREAN B . i Kisspeptin {5 5l 50 S
R P T B3 o WA T B RS T, 7 A HE BN T )
GnRH/LH =6, {E75 B3l AR T P e e,
2 1) 2= 5 PR A2 BB T A8 R L 9 9 A AR B O B,

Kisspeptin 15 5 18 I 1] GE 7 20 M (1) AL BE A0 28 Y 23 6
Ak A AR Rl I AT LA D BE (Oakley et al, 2009) .

Oakley et al (2009) #&Hi, Kisspeptin 55 GPR54 4
Hla. W G S K EERIERE C (PLCBR),
T Gag/11 S HE 518 %, 1T Kisspeptin 15 5 1%
i, PLCP WU G BN EE A5, BN =ML
i (IP3) A —EE (DAG) #4403/ L Ca™'
HIRE R 1 C (PKC) U35 - Zhang et al
(2008) ANEE {7 JH, DAG Rl () Ca™
HE— 20 WO Bk 18] 52 44 L A7 838 25 [ (transient

receptor potential canonical channel, PRPC) FI#jiiil
N ) R IE  (rectifying potassium channels)
M5 Kisspeptin H3# GnRH 75

6 Kisspeptin B9 Fit it

NZE Kissl BEFIGRt A 145 MASERINE A
SRR, 2T A2 1 i A 2 A i 2 SR TR K RS R
54, -14, -13 5%-10 B2 JIk (Ohtaki et al, 2001),
LA 3 % H & & Bl T Kisspeptin-15 Al
Kisspeptin-12 {77, C-Zigf KR Kisspeptin-10
I T HB M N T EE P8 45~54 fL 2 JE R
(metastin 45-54), ERFFEVIRN W BFTH], 1H
FL3I Kisspeptin-10 B C-A i I 5L S BRI, 51
FEAR S . BE L B Kissl 5055 2R3
Kisspeptin-10 A HAX A LEHS 3 AL — A2 SR A
[@], TIK Kisspeptin-10 HIL THEER 1. 3 F1 5 47
RAEEBH e (van Aerle et al, 2001). 2 J&, FH%%E
LG, GgE (O BESfa. T, BRNEST, JE
PINIEE (Xenopus laevis) EYH TS 17 g 2. 255K
AZP AL T Kiss2 [IAE7E (Um et al, 2010),
Shahjahan et al (2010) &AL i 4 77 fidli Kiss2 [
WEA 104 AN IERIE I, JEHRA —/NHEW
Kisspeptin-12 ik (SKFNLNPFGLRF). M4k, itAE
LRI R &L T Kisslb (Lee et al, 2009), X4t
e A IR L6 B, Kissl M Kiss2 {EHES) )
R C-oR Ik BE AR S Ah, B TR B L e 4y
WIAFAE R FE AR 5o IR, Kiss1 Al Kiss2 )43 28 32 8
Wt C- A IEMR 74 . Kissl ke C-Aum B
— AN A PR T S PR e S B OR T S Rk 3, JTAE R
3P RIAR S, MR RS T 5 3 AR,
DTS Kiss1b MEARE RS e T 5 3 {7 2 1R,
SUECAHES W) (L TR A 3 A s kR, ik
PITUE Kissla 55 3 {7 SRR LR . ok, fa
2 Kiss1 AR Kisslb & AR, 5 10 ik
FHAR I S 318 )7 51 5 3L e F HES ) I s KL 1R 7 71
TEEAR R ZE S, AUk, 128 Kiss1 AR U
Kiss1b 2 IR 10 Ik B RA—A 5 i
FERR ORI 55, XL I 2 IR BB A —
DR, FRUHAE kiss] FERIFAEIMNNWE kiss1b FE
T g — N 15 NSRRI IR, 1% 15 )k
76 N-3itp HLAT S 2 S A C-a P 2 A AT 1
X4 15 Jik (pentadecapeptides) & ALY U
GPR54-1 53 R H0E K ¥ (Lee et al, 2009), Kiss2
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TR R FEIR Y5 5 Kiss1 ZIEERR P 519> IS 1.
3 FH 5 AFAE 3 ANEIERINZE . Mesh, — Mk
SRR ERS 5t BIAE Kiss2 Tk _Brf 3 fra
fhk, FWEERD Kiss2 cDNA Zwfd—ANErr) 12 Ik,
I C-um AR N Z IR 7] AR 1E (Lee et al, 2009),
a3 23 AN AL 7 Y TOE i I 5K Kiiss2 + IR
fE{E (Um et al, 20100, [FII, JEPTIET Kissla
T C-i LA 7= 2 —AN 14 JIK(Um et al, 2010).
Kanda et al (2012) il kx4 Kiss1 Fl Kiss2 it
A3 HT G, A Kissl I Kiss2 FLA7 3L [A Ak
U5, 1 Kiss2 fEMFLa T 2Rk LLE, Kissl £EFE[H
W St A T R FEAE

7 Kisspeptin 5 HMthINgES Tt 24 TEN
7Rt R R

7.1 Kisspeptin 53R LRI 1R EE

HFEIL (tachykinin) J&—/MPZEIEK R, &
5 P (SP). MUK A (neurokinin A;NKA).
FPRZEIIK B (neurokinin B; NKB), 43l tacl &
(4l SP 5 NKA) Fl tac2/3 FEH (4ifih NKB)
P MUK 2 0 A0 TR R G, R b
28366 JFUR AP 2 R R IR E o Sl A A s
NKB Hl Kisspeptin £ {ELKIE, 71T 45 4 &
[FRAEER . b o, Bk B &G
A 73 A 1) X — S EE A 45 Rl 1~ (Blaustein et al, 2010)
WHEWFCRIL, =3 A% KNDy (kisspeptin/neurokinin
B/dynorphin) £ 70413 ME R H 67 S AR, R
N IE 7R, Kisspeptine NKB FlaHEK (dynorphin)
FAEHE LH W IE15S LH 93 U i) S B 1 22 1A
T (Merkley et al, 2012). H i, HSkAl Kisspeptin
Z IR A SR 4>, Ogawa et al (2012)
WA BEE i ) Kisspeptin A1 NKB 1% AN A i
W4 B OB R - A7 A MO A Sl % . A0 2R
Kisspeptin 55 3B AR5 A 238 0 003 [ 1R 25 4
YN
7.2 Kisspeptin 5% 2 ¥ E B EEIE

HEE R, Kisspeptinff 4 56 & AN T K 1 5
HREEE (melatonin) & [R] St ) i S0 40 8 A 5
(PRI 4% (Tena et al, 2012) . KL 2 (¥4 5
TN G R GE AR B 4 R 4 95 I B Kisspeptin 1) B $2
MR FAER, BARE AR EEEAEH NS BT,
Kisspeptin & /= 5 1) 2% 15 P 42 vpog o0 4E
(Revel et al, 2007). fEARZHEEH -, Db JH B2

SME SRR ) H BR A B IR -, DRI, R 2 B
FE A4 LAk TR0 215 50 5 S Sl E S aERC 1 )
LR E = ORI ] o SR, B an ] SR 1545 H
T MR I H AT B, I fer i i BPGRlEAT A5
AL, HATLEZ RN T fi# (Tena et al, 2012).,
A UEHE W, WR SRR AT 30l A U 4 A4 ) g
()R 8 P 4 i 208 % v kS TP O AR I U 4 AR B T 2
AP, R R R A B AR s (R AR e A E )
O S P BB PR IR A S (0 N TR, T it ) 5
Wi B8 SR T (MR, W 8 R A ST 1 RSO
R (Reiter, 1993). AR R, 3R Bkiss]
FEPA ) ek 52 AR PRI ER 45, KisspeptinAb FELK 5
B G AN B ) 1) A4 5 7 3l ( Simonneaux et
al, 20090, SR, HHE A AR MR 2 it
HEEHT SR EKss1 s & oA 5 HAER .
Greives et al (2008) ANy, Kisspeptinifiid B
AP kiss 2215 Je e Kiss 10 1 2 ] P 3k 25 I At i 7
VRBURAE , SRS SRR BRI A 5 8 % . 7 P R,
KOt A 0 1 75 45 W 5 3l A Kisspeptin 52 74 & 1A
(Martinez et al, 2008). Kanda etal (2008) fii#,
S A T W kiss 135 DR F2 08 A7 A5 2 5 AH OC, 3R
3K AT S NVT H Kiss 1 # £8 Jo (M 30 5 s 1
FOCE M. E R RS, GnRHME JT ] 445 F1
Ab BN AR P2 KOG FHAS B, Carnevali et al
(2011) FEPE G PR, OG0 £ A Sl it
B R AR TRDRE T8 S B o S 2 AT Sl 7 B 1 £
Fidyi£8 (K Kiss I & TOAE(E T 4%, X — A 50
frferm, KissI#i£e ot vl fig)J8 75 58 AR
=5 AR HAE (Escobar et al, 2010; Escobar et al,
2011; Servili et al, 2011 %5 1 £l FE I 32 A
IS0 B, BB R Re T R W T kiss 1 kiss2
Flgnrh 33 RV s AR W) Th i, CA S IhBIC D Tt &
BT v 5 8 R R P s 5 0 AR B B & DA
¢ (Carnevali et al, 2011). JrfixXubst RIHIR,
HR R A AT Rl I A S WL R R 4% S AR B, I
1 1 Kisspeptinitl 4 15 5 5% 1) 3~ i GnRH A 28
JCIT JEBPGHH, MTTHE7~, A 038 e Bl PR R
FEKiss 1T, MM YR 3 A i il S I K isspeptin 5
B PR I [F)  4E fA SR AR A
7.3 Kisspeptin 5 Leptin. Ghrelin 1 NPY X it
55 X EA T EAE
KA N R TR, AU Y o A 5l
Hom 2 HHIER, AR N EE, Kisspeptin 1A #



53 5 Hj: Kisspeptin Y% £ 8450 4 73 WA AT S U3k Fé 527

BEEIH . 7ERE RSP PR OCHEE Y Leptin.
Ghrelin 1 NPY B #Zul M4 40H] kiss KR IA
(Pineda et al, 2010). Hj, e mRARACHH
X} Kisspeptin FIE RIS MTILA 143 T, Mechaly
et al (2011) KRIL, ZEG A 5] 2 A IR i
kiss2mRNA ik W& T, Hizghm S LHB
HFSHB BT lF22, MIMA Kiss2 25 28401
Ao B AU PR T 28 —uEd . SR, Kisspeptin
X0 AT R A A Al — P

8 REBE

HRT, AR BE A2 N A I F AT = KB e
TERIAE AR ALE] (neural mechanisms of action
of estradiol )« GnRHJi}{#¢ (GnRH regulation) %
A2 B ph 22 N Gy Wb RO T8 AR ¥ (epigenetics of
reproductive neuroendocrinology ) ( Blaustein,
20100, X =KMRUNBETTE AL TR, H50
SEFEGnRH U #4581, Kisspeptinse: £ 5H N 7 b
HEAE, MARIKBREZ 5 E A UE 3 A5
P S — OB BRL -, T MR R IR R
( GnIH ) 5 % 3L BL & RF Mt i - A1 5% Jk
(RFamide-related peptide) 1 A GnIHXJ (& I B i 25
PR TTI H R AR S 1R T 2R AR50 N 23 WAt
FUIR DGR, A1k 8 2 AR E N 3 WAt ST it 1O ()
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