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Apelin 58 XFER

ZEX, AW, H &

(TR IS K 2K =22 B8, VRS BT 2 453007)

HE: e RXRALNERFENRBRENERNN, MEUERHELB LN EZRZZL —
RRFBERZE-NMELRWRNE, ARESNAKBEENERRGES, AR AKATET (BF
RERREFHIWEEHET) HEELRRRTH. ApelinfFh —MF B W20 H T,
TEHRNEBE ZHENFIER. Ko, Apelin /285 R ¥ o7 @ oy 5 EA& 5| R ¥ H 8y x
Ho ARXUUHIL M A S B, %K T Apelin 8y 4 L0 A7 YUMo & 55 4 Fi 2t Apelin % 3
W% Apelin LBt & R B AW KA BENNH e TEHE, BENRHEE KR

BRAFFRARBESH
XH217: Apelin; # %; #H A, FEEHE
FE 7 ES:S917.4

BB R K AW U NAT A, A
MAAE . K RE . B LSRN K R
HEY S Al o T K 7= IR 0 B 2 B bR e i i i
A BB B R K, AR
R AL LTk 2R B R A R N H 25 K 99
JRSCAR TR R . L, AT S LB
Xt A8 E 7K = R Al ) e B A A R A
B, BREEE - DNERMYE, Kt
AN R 5 A i 25 v X M 28 R 4 4 HE DL 1A g it
WA, P2 RE0T DU A X ssfE A,
3 3 X T AN JE A AR Y R (LS R AR A
TR AR ) 15 A AR R T RS S
W, AR ET AR RSN, Ak,
oK T AR B 0 P 4 I R T T O T kR
B A 2 B R P IR A RGE . BT,
FE R IFTR I 1 AT AR AR (MCH)
fe A K E 2K (galanin), B AKE (orexin),
ZK Y(NPY). Hil AR OCHE 11 (AgRP). 7R (K &
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X HAFRERS: A

22 AF Al WY R Y 60 e S 1AL T (CART), B B2 it R
(melanocortin), FiJ A8 {2 j¢ i K J5 (POMC), B
T LA A K -1(GLP-1), o~ 2B 2 40 i 34 & (o-
MSH). B E (ghrelin), 8 X (leptin). AHZEU
4% (CCK) AR YY(PYY) %5,

Apelin VE N —FHTRIN MBI 7, 5 HEZEK
APIJ (putative receptor protein related to the angiotensin
receptor AT1) 545 5 TEAR N & 45 12 19 HE W)~ A
M, 2500806, KBV, RED6E .
BERE ACS A4 £ 4G S5 . b, Apelin 7£
BRI mMAENEESESEN T, B
EICS Nk, Wik sh ¥ R Z N T N 43 o 4
S A Y, R B2 i A R A I L Sh A
HHESH Y, FEnl R a2, MRy
WL S W e AL AR A R IR, E R
FR Ao 28 RPN 3 0 R Y AL O AT AR v Y A A
PR B, ASCLI R Sh Y R OF AR N S %,
ZERT Apelin 75 2 28 BEE AT 5 1R
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1 Apelin faj4»

1993 4, O’ Dowd % 3 & [a] Y5 P 5 B 7
RERT —FH 0 G & HHEEZ & (GPCRs), iy
£ APY, B TYE R R IR, Hek e
ANARILZAR R . 1998 4F, Tatemoto %5 )4
B orhalifb 15 2] — R Ik, X FPOIK B Rk
APJ N IRPEBC AR, BT DLk 6 4% S “Apelin”(APJ
endogenous ligand)., Apelin DA 77 4~ % 5 /R A 14 11
ot o, HON s — 22 e R A
WG K. 55 BRI BR 5, A BT T i 4
JRIEATET VI, I & — R I & A C Ky £
K, Gt ANFEMEYI I, RS E P 28K
Bt, T A4 Apelin-12. Apelin-13, Apelin-17
1 Apelin-36"', Hrp, Apelin-13 524K (1) 35 1 )
ek, Dhfethtdiim . KL, Apelin-13 & 8 6
HT 2 AR5 g, JFn i E AR M6

2 Apelin HZ50 4

Apelin ¢ HZ AR 3 A Tt & RGEMZ
ASNEE R, AT Iz B A B R AR B
FEARYFEMNY, SHILSWAML, e
(Carassius auratus)” . 7\t (Astyanax fasciatus mex-
icanus)™, FF O {01 (Schizothorax prenanti)® ., 74
{AR] WV (Acipenser baerii)"” . £ 15 € N\ fi (Pygo-
centrus nattereri)'" | %5 35 NENE#E (Piaractus brachy-
pomus)'? X JLF ST, Apelin T2 0 A AL
A HAEE . B, 7555 IE G &
TEFT AR A HSE HFNE. B W TE®E . 5.
Sl BEE L ME . BZRK AL PR NS S i 2H 41
WK I 2Y apelin mRNA 3k Hod, ZEMN,
FERLER | 3 ik AR Bl apelin mRNA 235 7KF-
B o BANTEAR T e, B A By 45 2R OF
ASEAE, (Hig—B2E, apelin 16 H X £
RyirhRik e, THAET LD AARE
RSP =S 5/ ST TR PN L8 =
AT DA UE S B i g R, R IR B 5 L
PR A A= % SR F R, TR R . SRR
KA RN G 1 R 3 2 45 R A AR BT R 5 T
KAFEEEFIER", Apelin 76 T B o ) = ik,
$& 75 Apelin 755 & DI HE 75 T 7] fE & 95 B EAEH] .
CHMITT Fr B> DU BR o 0 PN A R e 0 A

ANTR] B DX S B P 245 Fp s s FLTa A% 33 Y <SP

JE T YR Y A PN 20 B TR R A e e R
E2EN S WU R S s 31 D S/ S R
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AN AN )& 1) 2 MR EIE 1Y N 1 Z 4k
JECREMCRE; X L8 15 5 5 2l i 5 5l
HRAL I, B — RSB SN 8 B, eSO
LR T i S IS O T e = 7 S L B T R
T — N A0 BB R Y PR, A% e 2 DX e i
Tl BE . ARERES, BBEXFEHIIET .

3 Apelin 5 &

3.1 BEREZEX Apelin K500

UK LA B LR PR 251 apelin ik
AR, W eI T UL 1 AR EE, UKL R
F 0 apelin %3k 8 0 35 T IE W REAT, YUK
1 M3 h, 06T il apelin 33 & J&X] 7
IR 2.0~256%; YUK 3. s 7d)E, FFOHRE
T Bl apelin 32 35 & 2 % IEAL A9 1.8 45, L
W 7d, LA AN KN apelin Fl orexin mRNA
FihE B EWM, CART mRNA % ik & T 3 %
U, WLk 526 b apelin 223k 5 (10 B 35 VA8 L 14
B apelin W HES 5 T 4 R BRI . RE A
0] REAT BY T 08 M 40 M A AR, T R ape-
lin &R 238 FN 43 b, X AERAN . PRI R AR
W h #RC A5 BE ST, 2 A2, T2DM &
RN A R BB JR s R Y Apelin 7K OF- 5 {8 RN
M E TR . 752 5T 0 10 e B b
P TRORIFSE R, BRI R T TTRERRAIE Apelin
R B L B i M 1 41 3 R A1), Yang 26U F
£ v BB AR K B apelin 52 IR 3635 FIv B 19 728 4k .
T 20 FJ5, w4 K R apelin e
Ji 107 41 21 mRNA ik 5 B F W, tksh, BgWi
1% 009 3T3-L1 K A5 D7 20 Bl apelin mRNA 3 35
FIAY A BE /1 B aRaE"", EPA AL B IN T ape-
lin B RIB AN 4316, SR, 7E 3T3-L1 A5 i 41
R, PR ER RGN T Apelin B9 436, 1A 14
T apelin FEH Y F38Y, HAL, did: R C A
I T ARG 7 40 B apelin LB 23k, BRI
5 T2 W 102 apelin (935354840 77 A L 25 ()
S, =T 38 (TBT) & —FP s L H -, Wl ilig
P T DA AR 0 SN T & 44 i Y ape-
lin B3R MXF M5, A spexin(— Ff & Ak
Vol 3B K ) a2E AT A P B R A1 b BE T R AIR 45 1 NPY
N apelin [P 5% 5 3635, 9 R & K 4n CCK Al
CART Dl 2 MCH 1y R3iE™, 24 iR 5E ] LA
B, WIFRENE . ERYTAEESHE TN T
SN} apelin TEURAS [R) 7 B F 38 7= A B2 0, Hif
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. MCH . GHRF
« galanin . NPY
« orexin A

« orexin B

food intake

* CART .

. * serotonin . .
* melanocortin . CRF « PP « insulin
*« POMC o-MSH « leptin « OXM
* GLP-1 « CCK « PYY

ghrelin GIP
+

Bl1 &XRFATHET

o-MSH.o-{2 BB E AR, SNAMAE RS H T - ghrelin. B YLK Z, GIPH A MRS ER ELZ I, /ML RGMEK
WA T: PPREZIK, leptingE R, CCKALHILLEEK, insulinfiB R, OXM.BWMRIAT R, PYYAKYY

Fig. 1 Appetite regulation factors in fish

Orexigenic regulation factors of central control: MCH. melanin concentrating hormone, galanin, orexin A, orexin B, GHRF. growth hormone releasing
factor, NPY. neuropeptide Y, AgRP. agouti-related protein; feeding inhibition regulation factors of central control: CART. cocaine and amphetamine reg-
ulated transcript, melanocortin, POMC. pro-popiomelanocortin , GLP-1. glucagon-like peptide-1, serotonin, CRF. cortico-trophin-releasing factor, a-
MSH. a-melanocyte-stimulating hormone; orexigenic regulation factors of peripheral control: ghrelin, GIP. glucose-dependent-insulinotropic poly-

peptide; feeding inhibition regulation factors of peripheral control: PP. pancreatic polypeptide, leptin, CCK. cholecystokinin, insulin, OXM. oxyntomod-

ulin, PYY. peptide YY
7 Apelin 2 5 414§ 8 2 TE N 19 3 W) 1 £ 2 1 45
3.2 Apelin 3FREIF M

TEM AL W, Apelin 32 B HLIA B A & 57
A R R RS K S = R h e R L EC L (A
SR, A E M RERIFA . —Hm,
W58 7R Apelin X 45 £ A4 064 HI o 0l filg =2 53
SRS (i.c.v.)1 F13nmol Y Apelin-13, J#/> T Wistar
KEMEYRAR . R, MK @cv)10
nmol Apelin-13 AR A EPHRAR? >, Clarke
SE S N B %S 3 B (ev) 2 g Apelin-13, £
F9 DR LA BRI SR 1 DIO(diet-induced obese)
KW EYEAR, (HX %58k & 5% 19 DIO
KEMEEREAZW ., K08, Apelin-13 1)
fil4E & e E R R, 75—, &
T 1) — L F 5T XF Apelin £2 #F £ & V6 It i 47
TR AR E KRB MIAK 2 5T (1.c.v.)30 nmol &
KAk Apelin-13[ Bl Pyr(1)-apelin-13] J&, 7E2~4h
BB YR AR, M= ES (i.c.v.) 10 nmol
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Apelin-12 fiE i TR E/NRAEE™, tHh, Higuchi
L1810 I JE VE S (i.p.)0.1 pmol/(kg-d) Apelin-13,
LT 14 d X /N R R . X C57BL/6
/N BLEEFT 10 d B9 Apelin-13(1 pg/d) ) ixi =5 vE 5t
(Lev), TE5S 3~7 REBEWM T /MR EWHEHA
B/ R R T K Ik 14 d #8135 Apelin-
13(1. 5 f150mg/kg), Al et YA RS,
ME A BIBFFR LSRR TE, Apelin XF 05 U5 sh ¥ % &
B9 15 4 F 32 2] Apelin 19 JE 5K [Apelin-12/Apelin-
13/Pyr(1)-Apelin-13], 7E 5557 & (% //=). 5§
KGR E), 2R a (8 S =
) VA R 32 iR s A 578 3R A (B A 7 /A8 JpE 7))
RS2, [HJE, Apelin A SZXF W5 14 sh 9 A0 B% £
FIFEEMBTEH . X BRI ALY
W8 % e 5] kK,

AR BN, SHILWALL, Apelin [F
FEBEAZ 52 M AR (£ 1. Volkoff 7 435
X 4 055 = G 5 v A AR R K (RFRE ) . 1 ng/g
F1 10 ng/g Apelin-13, 7 & J5 15 min 7817 £ M,
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il 1 h R, S5 W, M 5
(i.c.v.)Apelin-13(10 ng/g) 41 % & & W & = T X I
o Beds O A T IR s S (Lp.) AR BN K
10 ng/g 1 100 ng/g Apelin-13, 45 5% W5, M
$ (i.p.)Apelin-13(100 ng/g) ZH % & &= . & & T X
Mol . [RIRERY, MR TEST (.p.)Apelin-13(100 ng/g),
30 min J& AR AE A U 7 £ O ERE A,k s gl IR
¥R Apelin feF T @288 & . A&, Hao %!
MBI 5E 7, Apelin X P4 AR 1] S 65 ) 5 £ 9% 45 0]
RE & HEXURAVEF o YLk 1 d)R, P A0 R 0 £ i 21
21 Apelin /9 8 5 W Z RN, (HAE 15 d UL
ORI N . MLk 15 dJF I E 8B, K4l

Apelin i A E B E 5 TXEH, B TH—LK
B X A2, X P AR A i AT A R
1 B 1 ) Apelin 5250, DA R, S5REW,
LI BT (p.) Apelin-13 U/ &Y BE AR 5
18 M i T 51 (ip.) Apelin-13, 7 d J5 48 50 76 1A
FIEEHEwEAR, B2, EHEHEN, Ape-
Tin % 78 {71 1) S 665 9 5 £ 98 55 B RUm E T, A
e E R IR, TR IR A
P VRS U R R - o AR, MRS p.)
Apelin-13 (100 ng/g), 1~4 h P, 5 1241 1o 1) 1%
BREER TR, HEZEZHFEAR,
12~24 h P S LB B i (IR T 0 B,

F1 FEZIEET Apelin 3 & RE RN

Tab.1 Overview of the experimental conditions and the effects of Apelin on food intake in fish

ey b LU BB ApelinfE3 piilks 1EH SR

ip. A G fh Apelin-13 10 ng/g BW 1 [71

icov. 2k Gt Apelin-13 10 ng/g BW 1

ip. Ak gl Apelin-13 100 ng/g BW 1 [8]

ip. 2k (1~4 h) FrHZE M Apelin-13 100 ng/g BW 1 [9]

ip. 2k (12~24 h) Fr 2 Apelin-13 100 ng/g BW 1

ip. Ak [ (ERINA S Apelin-13 200 ng/g BW ! [10]

ip gtk PR 67 Apelin-13 200 ng/g BW 1

VE: opev.: MIGEES; ip: BEES; BWAARE

Notes: i.c.v.: intracerebroventricular injection; i.p.: intrAperitoneal injection; BW. body weight

3.3 Apelin SHRERIFIZESRR

JUE MR UESE T Apelin X 82 & B9 R4 H
B Apelin Q0 o] o ¥ 55 12, S A5 38 o 98 KAl
AR A DR - 23 3k WA A 15 5 i e 7

AR AV 2 EE AN, B
FRZN FEAFERERM T HE T [HEkY
(neuropeptide Y, NPY). Ji| B AH 3¢ % H (agouti-
related protein, AgRP). EAKMK (orexins), B =R
Wi R (MCH)] A& #0557 [ AR B &
2 AE At BH 98 5 19 %% 5% A F (cocaine and amphetam-
ine regulated transcript, CART). 27 i & (melano-
cortin) . i BAZRAE K BT Z i (pro-opiomelanocortin,
POMC)] &), 3 2 Jik iy 8 X 3 )32 43 A 78 rh A
MR, MHCZLUE, Apelin 5172 B4k
WA FER ST EAIEESHKRY, BREM
NPY 7E Wi FL 2l 9 i o 2 v 8 02 — i AR Ak Al
Al EG e FLsh ) A fa 2R R R FaE sh AT oA,
HE A (Ctenopharyngodon idella) . 7 FIEE 5
BE 55 X Bt Ictalurus punctatus) 55 o EEEESS (.p.)
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Apelin-13(100 ng/g) & # 7 i1 il Hf* TH Fl TOR fY
ik, M orexins 1R IA I HIH] CCK 1Y Rk,
H Apelin-13 (100 mol/L) {A&#}b # 4 fa ik i Fr, 7]
175 orexins FINPY HIFAIEI, CART FIPOMC
IR B WA e, GfEam . X
i, KA, FH5 (Tautogolabrus adspersus). KPGEH:
fi: (Gadus morhua) F T 8 (Oncorhynchus mykiss)
&, AP TP BN, Apelin FIEAE R
GAHEAEFHIEH CART 250, HpE7E Gt R
B R, 145 68 87 b % 2R
BT B 5o ¥ (Are) M2 e, Apelin 5
POMC E g, seAh, FIHF Fofid 2 Al
AR, Goazigo %P UEH T Apelin Hi#% M POMC
M2 ICH Y o-MSH DL B 43 i 9 07 Rk, AR
Bk db/db /)N FR AN fa/fa-Zucker K B R ik Apelin 7K
Vo TE A Y . Xk SRR T K Ape-
lin 3 3 T 32 009 o-MSH Bk S 5 98 19 1 5 = A
BEAT AR UL, ML R (CCK) AFE 2 —Fh
PR RE R B, R SRR DK T 5 (iv.)Ape-
lin(1000 1 2 000 pmol/kg), W] LA # & P§ CCK
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1 GLP-1 8943 1 H., F#KkiE S Apelin-13 i
it CCK AR &R E A8z shhfe, %l
AL i 2k E 1 2245 A B CCKI Z AR, i
Ak, Apelin i35 T T 4315000 i 38 P 3 6 240 fiE B
AT 3t /N 40 RS CCKPY, AR R, apelin (107°,
107 F1 10° mol/L) ¥ & STC-1 ZH i &2, o E A2 ik
CCK 1 GLP-1 [ 433, fHJE, MEEEES (p)
Apelin-13(100 ng/g) 4l i /< A fixi h CCK #Y %K ik,
AT E 7 i B RY, DL EBFSY SR B Apelin 5
HAb & BE T A EAEH, WA,
HRR A 5 B [ E B RO T T R
MIFEF , BRTE AR 98 8 22 1Y 02 AMPK(S'-Bi 2 i
PO R RS ) A TOR(E N REM) 58
B o ML T E SR B Z RS, i AMP
5 ATP B LU (E FH R, AMPK #3806 JF B iR 1k T
WErESm1, G BUACEHERE, MHIREZE .
JiE T 0 JIEL ] 2 0 5 A R R VS FE AL AR L T T
3 i A SE B, ) R 2 AR A IBCRN A BT Ak
iEEFRY AR iR e . RZ, 4 AMP
5 ATP (1 H A AR, AMPK Ui 3k 25 i AR 35,
PIVK S BEROEAT . I, AMPK @OFR S 20 it fE &
Bz, TS 5AMNNY TR, xHRE
8 ] 5 R B R O HE B AR DY, WOE T BRI Y
AMPK #] LR ki NPY/AgRP AU 2635, {2k
WE; M H T A AMPK, W] BEAK R Bk
NPY/AgRP -1 /il POMC/CART 1 3%, fi /b5
B RS R I, MR Apelin 2352 R A 22 RGN
G W6 PR ) 2R R S M, ELG AR I g G B il
3 M U H 2 AMPK) A W 52 m . 78 /b R
HHE AT TR RS IR R R W, Apelin BEA% {2
#E AMPK 1Y 8 B2 16 M T 0 AMPKGE 1257, I
Sk, Apelin BE 9% 0 3E AMPK | F i 15 5 18 #% .
/N IEAT IS M RE T, Apelin I #0% PISK/Akt i
Y, AR A2 8 i HOE — AL A A B (eNOS) i&
7, WEATHE L B M (C2C12) LA X %5 25 4 )
BT, NN SR B, Apelin fE
% 43 ) 38 3 B4 AMPK Il PI3K/Akt(E 5 i 72 12
HE g 7 4 ZPURT A A 1 B I, TORJE: —Fili 22/
IR R E VP, ARSI G S IR E
FRY A, WG TOR{E 5 3@ s fE 1 i
NPY/AgRP 11 375 4 15 17 0 4 ML i B 2140, #or
FEE X T R E AR R, RAPA(RIN® R,
TOR 5 *5- 38 % (1 4 1 710 ) 7T A& 38 i 90 1 TOR {5
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538 B AR 1 ghrelindf 41 1] POMC mRNAR %35,
BEME SO MEANRER; Ll &R,
TOR 15 7 38 % (19 3% ) 7)) v] GE 3 1 ¥ 7% TOR 17
738 BN ghrelin I #F POMC mRNA [ 3Ri5,
MU 55 1 2 0E fdE B . 5 5 A B AR KA
b, SNEEEST Apelin, 3 174k TOR mRNA
AR, IR iR,

i UL s A, ATK Apelin 5 & 8K
AH O PN 43 1 PR DA R 8 B AH DG AR 5 3 i ) A
W 28 AT B PR (18] 2), Apelin 38 35 FE7E T4 4H
gud (. FFRE . BRAR . BB SR MR T
PR AN B B B T A i, O A B B
I AMPK. TOR %5 i@ %, M{5F5 M4z
B WAFAEL AR T s &8s 5 2k m
POE SR AR 20T, IR SRR

4 PNEMfEHE

BT ERE MR, GiEEYik
WA B DI B8 B sl kAT L R R
MNRBRE, @FNENZPIO . N
T BRI 5 5 4), DLRSME R i
BECEFRRGY . ORI AL R/ AR R
JEHEE ] ORIREE GRLEE . AR pH. BB T
CO, %), WFREE . FRo A4 Ak,
WA PR B B A R, R T IS BR R AN 2y
WA T B BE SR TR R Apelin /R
R — iR B P 0 TR, B IR T ARG
PR Az BRI £ AR #2500 02 H AT Sh W 8 i 8 5
A BRI R el IR, 5T Apelin Je
SEARTE R SRR R AERT, AR T — 2 b
BRI SR IR R T ML, A B O AR SR
Hh B g £ 2 X R B A R, R AR A A A
S AL o

SR, ST AR E R IR, FATa0%
JER], A L 3 By R0 2 2 T A A R AL
il ARRT PR SY, (H Rk = Z AT AR A AR A A B
FES o IO, MR AW Z AR I
PR, AN ) B A 0 280 A 25 R AL ad 7
A I, S&T B AIR Y N 5 B 5T 45 R AT
TEAAAE—E B 28 S E o OB — AW Bl B IF 5 45 21
e B A S N TR . NI, CRE Ape-
lin Xt #8128 58 B AT TS 97 K B 2 A [R) R 2 G £
FRARF LT . AN, L) E]AE L

R E K P72 22 3240 sponsored by China Society of Fisheries
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Fig. 2 Apelin regulates fish feeding through potential signaling pathways

75 SV H B oS X T B % Apelin 18 15 5% 2 1Y
N WML B A E AN

2 £ ik (References): (6]
[1] KimKS, Seeley R J, Sandoval D A. Signalling from the
periphery to the brain that regulates energy
homeostasis[J]. Nature Reviews Neuroscience, 2018,
19(4): 185-196. [7]
[2] Volkoff H. The neuroendocrine regulation of food intake
in fish: a review of current knowledge[J]. Frontiers in
Neuroscience, 2016, 10: 540. [8]
[3] Volkoff H. Fish as models for understanding the verteb-
rate endocrine regulation of feeding and weight[J].
Molecular and Cellular Endocrinology, 2019, 497:
110437.
[4] ODowd B F, Heiber M, Chan A, et al. A human gene
that shows identity with the gene encoding the
angiotensin receptor is located on chromosome 11[J]. [9]
Gene, 1993, 136(1-2): 355-360.
[5] Tatemoto K, Hosoya M, Habata Y, et al. Isolation and
characterization of a novel endogenous peptide ligand

o E K P2 % 2 32 /) sponsored by China Society of Fisheries

for the human APJ receptor[J]. Biochemical and Bio-
physical Research Communications, 1998, 251(2): 471-
476.

Gourdy P, Cazals L, Thalamas C, et al. Apelin adminis-
tration improves insulin sensitivity in overweight men
during hyperinsulinaemic-euglycaemic clamp[J]. Dia-
betes, Obesity and Metabolism, 2018, 20(1): 157-164.
Volkoff H, Wyatt J L. Apelin in goldfish (Carassius
auratus): cloning, distribution and role in appetite regu-
lation[J]. Peptides, 2009, 30(8): 1434-1440.

Penney C C, Volkoff H. Peripheral injections of
cholecystokinin, apelin, ghrelin and orexin in cavefish
(Astyanax fasciatus mexicanus): effects on feeding and
on the brain expression levels of tyrosine hydroxylase,
mechanistic target of rapamycin and appetite-related hor-
mones[J]. General and Comparative Endocrinology,
2014, 196: 34-40.

Lin F J, Wu H W, Chen H, et al. Molecular and
physiological evidences for the role in appetite regula-
tion of apelin and its receptor APJ in Ya-fish (Schizo-
thorax prenanti)[J]. Molecular and Cellular Endocrino-

https://www.china-fishery.cn


http://dx.doi.org/10.1038/nrn.2018.8
http://dx.doi.org/10.1016/j.mce.2019.04.017
http://dx.doi.org/10.1016/0378-1119(93)90495-O
http://dx.doi.org/10.1006/bbrc.1998.9489
http://dx.doi.org/10.1006/bbrc.1998.9489
http://dx.doi.org/10.1006/bbrc.1998.9489
http://dx.doi.org/10.1111/dom.13055
http://dx.doi.org/10.1111/dom.13055
http://dx.doi.org/10.1016/j.peptides.2009.04.020
http://dx.doi.org/10.1016/j.ygcen.2013.11.015
http://dx.doi.org/10.1016/j.mce.2014.08.009
http://dx.doi.org/10.1016/j.mce.2014.08.009
http://dx.doi.org/10.1038/nrn.2018.8
http://dx.doi.org/10.1016/j.mce.2019.04.017
http://dx.doi.org/10.1016/0378-1119(93)90495-O
http://dx.doi.org/10.1006/bbrc.1998.9489
http://dx.doi.org/10.1006/bbrc.1998.9489
http://dx.doi.org/10.1006/bbrc.1998.9489
http://dx.doi.org/10.1111/dom.13055
http://dx.doi.org/10.1111/dom.13055
http://dx.doi.org/10.1016/j.peptides.2009.04.020
http://dx.doi.org/10.1016/j.ygcen.2013.11.015
http://dx.doi.org/10.1016/j.mce.2014.08.009
http://dx.doi.org/10.1016/j.mce.2014.08.009
http://dx.doi.org/10.1038/nrn.2018.8
http://dx.doi.org/10.1016/j.mce.2019.04.017
http://dx.doi.org/10.1016/0378-1119(93)90495-O
http://dx.doi.org/10.1006/bbrc.1998.9489
http://dx.doi.org/10.1006/bbrc.1998.9489
http://dx.doi.org/10.1006/bbrc.1998.9489
http://dx.doi.org/10.1111/dom.13055
http://dx.doi.org/10.1111/dom.13055
http://dx.doi.org/10.1016/j.peptides.2009.04.020
http://dx.doi.org/10.1016/j.ygcen.2013.11.015
http://dx.doi.org/10.1016/j.mce.2014.08.009
http://dx.doi.org/10.1016/j.mce.2014.08.009
http://dx.doi.org/10.1038/nrn.2018.8
http://dx.doi.org/10.1016/j.mce.2019.04.017
http://dx.doi.org/10.1016/0378-1119(93)90495-O
http://dx.doi.org/10.1006/bbrc.1998.9489
http://dx.doi.org/10.1006/bbrc.1998.9489
http://dx.doi.org/10.1006/bbrc.1998.9489
http://dx.doi.org/10.1111/dom.13055
http://dx.doi.org/10.1111/dom.13055
http://dx.doi.org/10.1016/j.peptides.2009.04.020
http://dx.doi.org/10.1016/j.ygcen.2013.11.015
http://dx.doi.org/10.1016/j.mce.2014.08.009
http://dx.doi.org/10.1016/j.mce.2014.08.009
https://www.china-fishery.cn

1932

Ko AR

44 %

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

logy, 2014, 396(1-2): 46-57.

Hao J, Liu Q, Zhang X, et al. The evidence of apelin has
the bidirectional effects on feeding regulation in Siberian
sturgeon (Acipenser baerii)[J]. Peptides, 2017, 94: 78-
85.

Volkoff H. Appetite regulating peptides in red-bellied
piranha, Pygocentrus nattereri: cloning, tissue distribu-
tion and effect of fasting on mRNA expression levels[J].
Peptides, 2014, 56: 116-124.

Volkoff H. Cloning and tissue distribution of appetite-
regulating peptides in pirapitinga (Piaractus brachypo-
mus)[J].
Nutrition, 2015, 99(5): 987-1001.

Journal of Animal Physiology and Animal

Ronnestad I, Gomes A S, Murashita K, et al. Appetite-
controlling endocrine systems in teleosts[J]. Frontiers in
Endocrinology, 2017, 8: 73.

MR, iSRS a F A K I s o Wb T 3%
BWEFTHE R, H B REE, 2000, 7(3): 102-106.
Xiao D, Lin H R. Advance in neuroendocrine regulation
of food intake and growth in fish[J]. Journal of Fishery
Sciences of China, 2000, 7(3): 102-106(in Chinese).
Krist J, Wieder K, Kloting N, et al. Effects of weight
loss and exercise on apelin serum concentrations and
adipose tissue expression in human obesity[J]. Obesity
Facts, 2013, 6(1): 57-69.

Yang H, Zhao L, Zhang J, et al. Effect of treadmill run-
ning on Apelin and APJ expression in adipose tissue and
skeletal muscle in rats fed a high-fat diet[J]. Interna-
tional Journal of Sports Medicine, 2015, 36(7): 535-541.
Fernandez-Galilea M, Pérez-Matute P, Prieto-Hontoria
P, et al. Effects of lipoic acid on apelin in 3T3-L1 adipo-
cytes and in high-fat fed rats[J]. Journal of Physiology
and Biochemistry, 2011, 67(3): 479-486.

Garcia-Diaz D F, Campion J, Quintero P, ef al. Vitamin
C modulates the interaction between adipocytes and
macrophages[J]. Molecular Nutrition & Food Research,
2011, 55(82): S257-S263.

Zhang J L, Sun P, Yang F, et al. Tributyltin disrupts
feeding and energy metabolism in the goldfish
(Carassius auratus)[J]. Chemosphere, 2016, 152: 221-
228.

Wong M K H, Sze K H, Chen T, ef al. Goldfish spexin:
Solution structure and novel function as a satiety factor

in feeding control[J]. American Journal of Physiology-

https://www.china-fishery.cn

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

311

Endocrinology and Metabolism, 2013, 305(3): E348-
E366.
Sunter D, Hewson A K, Dickson S L.
Intracerebroventricular injection of apelin-13 reduces
food intake in the rat[J]. Neuroscience Letters, 2003,
353(1): 1-4.

O'Shea M, Hansen M J, Tatemoto K, et al. Inhibitory
effect of apelin-12 on nocturnal food intake in the rat[J].
Nutritional Neuroscience, 2003, 6(3): 163-167.

Clarke K J, Whitaker K W, Reyes T M. Diminished
metabolic responses to centrally-administered apelin-13
in diet-induced obese rats fed a high-fat diet[J]. Journal
of Neuroendocrinology, 2009, 21(2): 83-89.

LvSY, Yang Y J, Qin Y J, et al. Central apelin-13
inhibits food intake via the CRF receptor in mice[J].
Peptides, 2012, 33(1): 132-138.

Taheri S, Murphy K, Cohen M, et al. The effects of cent-
rally administered apelin-13 on food intake, water intake
and pituitary hormone release in rats[J]. Biochemical and
Biophysical Research Communications, 2002, 291(5):
1208-1212.

Higuchi K, Masaki T, Gotoh K, et al. Apelin, an APJ
receptor ligand, regulates body adiposity and favors the
messenger ribonucleic acid expression of uncoupling
proteins in mice[J]. Endocrinology, 2007, 148(6): 2690-
2697.

Valle A, Hoggard N, Adams A C, et al. Chronic central
administration of apelin-13 over 10 days increases food
intake, body weight, locomotor activity and body tem-
perature in C57BL/6 mice[J]. Journal of Neuroendo-
crinology, 2008, 20(1): 79-84.

Tekin S, Erden Y, Sandal S, et al. Effects of apelin on
reproductive functions: relationship with feeding beha-
vior and energy metabolism[J]. Archives of Physiology
and Biochemistry, 2017, 123(1): 9-15.

WA, ] R, 22 AR, 5. S G @OmEm it 1], 3)
YIE 244, 2016, 28(4): 984-998.

Tian J, He G, Mai K S, et al. Appetite regulation in
fishes[J]. Chinese Journal of Animal Nutrition, 2016,
28(4): 984-998(in Chinese).

Volkoff H. In vitro assessment of interactions between
appetite-regulating  peptides
(Carassius auratus)[J]. Peptides, 2014, 61: 61-68.
Goazigo A R L, Bodineau L, De Mota N, et al. Apelin

in brain of goldfish

R E K P72 22 3240 sponsored by China Society of Fisheries


http://dx.doi.org/10.1016/j.mce.2014.08.009
http://dx.doi.org/10.1016/j.peptides.2017.05.007
http://dx.doi.org/10.1016/j.peptides.2014.03.022
http://dx.doi.org/10.1111/jpn.12318
http://dx.doi.org/10.1111/jpn.12318
http://dx.doi.org/10.1159/000348667
http://dx.doi.org/10.1159/000348667
http://dx.doi.org/10.1055/s-0034-1398653
http://dx.doi.org/10.1055/s-0034-1398653
http://dx.doi.org/10.1007/s13105-011-0087-1
http://dx.doi.org/10.1007/s13105-011-0087-1
http://dx.doi.org/10.1016/j.chemosphere.2016.02.127
http://dx.doi.org/10.1152/ajpendo.00141.2013
http://dx.doi.org/10.1152/ajpendo.00141.2013
http://dx.doi.org/10.1016/S0304-3940(03)00351-3
http://dx.doi.org/10.1080/1028415031000111273
http://dx.doi.org/10.1111/j.1365-2826.2008.01815.x
http://dx.doi.org/10.1111/j.1365-2826.2008.01815.x
http://dx.doi.org/10.1016/j.peptides.2011.11.011
http://dx.doi.org/10.1006/bbrc.2002.6575
http://dx.doi.org/10.1006/bbrc.2002.6575
http://dx.doi.org/10.1210/en.2006-1270
http://dx.doi.org/10.1080/13813455.2016.1211709
http://dx.doi.org/10.1080/13813455.2016.1211709
http://dx.doi.org/10.1016/j.peptides.2014.09.002
http://dx.doi.org/10.1016/j.mce.2014.08.009
http://dx.doi.org/10.1016/j.peptides.2017.05.007
http://dx.doi.org/10.1016/j.peptides.2014.03.022
http://dx.doi.org/10.1111/jpn.12318
http://dx.doi.org/10.1111/jpn.12318
http://dx.doi.org/10.1159/000348667
http://dx.doi.org/10.1159/000348667
http://dx.doi.org/10.1055/s-0034-1398653
http://dx.doi.org/10.1055/s-0034-1398653
http://dx.doi.org/10.1007/s13105-011-0087-1
http://dx.doi.org/10.1007/s13105-011-0087-1
http://dx.doi.org/10.1016/j.chemosphere.2016.02.127
http://dx.doi.org/10.1152/ajpendo.00141.2013
http://dx.doi.org/10.1152/ajpendo.00141.2013
http://dx.doi.org/10.1016/S0304-3940(03)00351-3
http://dx.doi.org/10.1080/1028415031000111273
http://dx.doi.org/10.1111/j.1365-2826.2008.01815.x
http://dx.doi.org/10.1111/j.1365-2826.2008.01815.x
http://dx.doi.org/10.1016/j.peptides.2011.11.011
http://dx.doi.org/10.1006/bbrc.2002.6575
http://dx.doi.org/10.1006/bbrc.2002.6575
http://dx.doi.org/10.1210/en.2006-1270
http://dx.doi.org/10.1080/13813455.2016.1211709
http://dx.doi.org/10.1080/13813455.2016.1211709
http://dx.doi.org/10.1016/j.peptides.2014.09.002
http://dx.doi.org/10.1016/j.mce.2014.08.009
http://dx.doi.org/10.1016/j.peptides.2017.05.007
http://dx.doi.org/10.1016/j.peptides.2014.03.022
http://dx.doi.org/10.1111/jpn.12318
http://dx.doi.org/10.1111/jpn.12318
http://dx.doi.org/10.1159/000348667
http://dx.doi.org/10.1159/000348667
http://dx.doi.org/10.1055/s-0034-1398653
http://dx.doi.org/10.1055/s-0034-1398653
http://dx.doi.org/10.1007/s13105-011-0087-1
http://dx.doi.org/10.1007/s13105-011-0087-1
http://dx.doi.org/10.1016/j.chemosphere.2016.02.127
http://dx.doi.org/10.1152/ajpendo.00141.2013
http://dx.doi.org/10.1152/ajpendo.00141.2013
http://dx.doi.org/10.1016/S0304-3940(03)00351-3
http://dx.doi.org/10.1080/1028415031000111273
http://dx.doi.org/10.1111/j.1365-2826.2008.01815.x
http://dx.doi.org/10.1111/j.1365-2826.2008.01815.x
http://dx.doi.org/10.1016/j.peptides.2011.11.011
http://dx.doi.org/10.1006/bbrc.2002.6575
http://dx.doi.org/10.1006/bbrc.2002.6575
http://dx.doi.org/10.1210/en.2006-1270
http://dx.doi.org/10.1080/13813455.2016.1211709
http://dx.doi.org/10.1080/13813455.2016.1211709
http://dx.doi.org/10.1016/j.peptides.2014.09.002
http://dx.doi.org/10.1016/j.mce.2014.08.009
http://dx.doi.org/10.1016/j.peptides.2017.05.007
http://dx.doi.org/10.1016/j.peptides.2014.03.022
http://dx.doi.org/10.1111/jpn.12318
http://dx.doi.org/10.1111/jpn.12318
http://dx.doi.org/10.1159/000348667
http://dx.doi.org/10.1159/000348667
http://dx.doi.org/10.1055/s-0034-1398653
http://dx.doi.org/10.1055/s-0034-1398653
http://dx.doi.org/10.1007/s13105-011-0087-1
http://dx.doi.org/10.1007/s13105-011-0087-1
http://dx.doi.org/10.1016/j.chemosphere.2016.02.127
http://dx.doi.org/10.1152/ajpendo.00141.2013
http://dx.doi.org/10.1152/ajpendo.00141.2013
http://dx.doi.org/10.1016/S0304-3940(03)00351-3
http://dx.doi.org/10.1080/1028415031000111273
http://dx.doi.org/10.1111/j.1365-2826.2008.01815.x
http://dx.doi.org/10.1111/j.1365-2826.2008.01815.x
http://dx.doi.org/10.1016/j.peptides.2011.11.011
http://dx.doi.org/10.1006/bbrc.2002.6575
http://dx.doi.org/10.1006/bbrc.2002.6575
http://dx.doi.org/10.1210/en.2006-1270
http://dx.doi.org/10.1080/13813455.2016.1211709
http://dx.doi.org/10.1080/13813455.2016.1211709
http://dx.doi.org/10.1016/j.peptides.2014.09.002
https://www.china-fishery.cn

114 HEN, 4. Apelin 50254 1933

and the proopiomelanocortin system: a new regulatory
pathway of hypothalamic a-MSH release[J]. American
Journal of Physiology-Endocrinology and Metabolism,
2011, 301(5): E955-E966.

[32] Biilbiil M, Sinen O, Birsen I, et al. Peripheral apelin-13
administration inhibits gastrointestinal motor functions [42]
in rats: the role of cholecystokinin through CCKI1
receptor-mediated pathway[J]. Neuropeptides, 2017, 63:

91-97.

[33] Tatemoto K. Search for an endogenous ligand of the
orphan G protein-coupled receptor--discovery of apelin,

a novel biologically active peptide[J]. Nippon Rinsho.
Japanese Journal of Clinical Medicine, 2000, 58(3): 737- [43]
746.

[34] Wattez J S, Ravallec R, Cudennec B, et al. Apelin stimu-
lates both cholecystokinin and glucagon-like peptide 1
secretions in vitro and in vivo in rodents[J]. Peptides,

2013, 48: 134-136.

[35] Pangl,LiF Z, Feng X, et al. Influences of different diet-
ary energy level on sheep testicular development associ-
ated with AMPK/ULK1/autophagy pathway[J]. Theri- [44]
ogenology, 2018, 108: 362-370.

[36] Chau-Van C, Gamba M, Salvi R, et al. Metformin inhib-
its adenosine 5'-monophosphate-activated kinase activa-
tion and prevents increases in neuropeptide Y expres-
sion in cultured hypothalamic neurons[J]. Endocrino-
logy, 2007, 148(2): 507-511.

[37] Dray C, Knauf C, Daviaud D, et al. Apelin stimulates
glucose utilization in normal and obese insulin-resistant [45]
mice[J]. Cell Metabolism, 2008, 8(5): 437-445.

[38]  Yue P, Jin H, Aillaud M, ef al. Apelin is necessary for
the maintenance of insulin sensitivity[J]. American
Journal of Physiology-Endocrinology and Metabolism,

2010, 298(1): ES9-E67.

[39] Attané C, Daviaud D, Dray C, et al. Apelin stimulates
glucose uptake but not lipolysis in human adipose tissue
ex vivo[J]. Journal of Molecular Endocrinology, 2011,

46(1): 21-28.

[40] ZhuSM, SunF, Li W J, et al. Apelin stimulates glucose [46]
uptake through the PI3K/Akt pathway and improves
insulin resistance in 3T3-L1 adipocytes[J]. Molecular
and Cellular Biochemistry, 2011, 353(1-2): 305-313.

[41]  F7, BEE, R, 55 IO [ A 5 R R g
P S A R PRI ROBE ST R (D). B E SR AR,

o E K P2 % 2 32 /) sponsored by China Society of Fisheries

2014, 26(4): 833-842.

Wang J, Xue M, Wu X F, et al. Regulation mechanism
of selective feed intake of fish when ded different pro-
tein source diets: a review[J]. Chinese Journal of Animal
Nutrition, 2014, 26(4): 833-842(in Chinese).

M7 %, Fr DR A a R 1T H F 5 mTOR 15 5@ %
PSRRI [D]. %2 DY )IRE R, 2015.
Lin F J. Preliminarily to study the feeding regulation
mechanism of appetite regulatory genes and mechanistic
target of rapamycin signaling genes in Schizothorax
prenanti[D]. Yaan: Sichuan Agricultural University,
2015(in Chinese).

T E, 2B B0 KA Bk E ol R A0S AR
FE 35 B AR J7 TR BLER D). K77 224, 2019, 43(4):
1038-1047.

Chong J D, Li Q, Wang T. Comparison of feeding and
metabolism between black-shell strain and wild popula-
tion of the Pacific oyster (Crassostrea gigas)[J]. Journal
of Fisheries of China, 2019, 43(4): 1038-1047(in
Chinese).

RN, 2R, SRR, S5, 2850 BE M (16 A BE L Q
THRABERNF . MR a5 KRE]. K=
%, 2018, 42(11): 1766-1777.

Chen G, Huang J S, Zhang J D, et al. Feeding habits and
growth characteristics of larvae and juvenile hybrid
grouper (Epinephelus fuscoguttatus@xE. polypheka-
dion3)[J]. Journal of Fisheries of China, 2018, 42(11):
1766-1777(in Chinese).

AR, WAL, IR, & SRR & A K
FHRE BR e I8 A B £ 4)) 0 4 K 55 i 3 0 A AL
PR AR SR R X BT (D). K77 24 4R, 2019, 43(8): 1808-
1820.

Guo X W, Tan B P, Chi S Y, et al. Correlation analysis
of fish growth performance and serum hormone and
digestive enzyme activities of juvenile pearl gentian
grouper (Epinephelus lanceolatus3XE. fuscoguttatus?)
fed with different protein levels diets[J]. Journal of Fish-
eries of China, 2019, 43(8): 1808-1820(in Chinese).
Wi, FLAL, LT, S KRS TN B SUR 7 B4R
i HAAREFGUR A EE S RLSII]. K AR,
2019, 43(6): 1449-1462.

Yao J T, Kong C, Hua X M, et al. Effects of supple-
mental hydrolysable tannin on feeding preference, nutri-
tion digestion and antioxidant ability of obscure puffer

https://www.china-fishery.cn


http://dx.doi.org/10.1152/ajpendo.00090.2011
http://dx.doi.org/10.1152/ajpendo.00090.2011
http://dx.doi.org/10.1016/j.npep.2016.12.001
http://dx.doi.org/10.1016/j.peptides.2013.08.005
http://dx.doi.org/10.1016/j.theriogenology.2017.12.017
http://dx.doi.org/10.1016/j.theriogenology.2017.12.017
http://dx.doi.org/10.1210/en.2006-1237
http://dx.doi.org/10.1210/en.2006-1237
http://dx.doi.org/10.1016/j.cmet.2008.10.003
http://dx.doi.org/10.1152/ajpendo.00385.2009
http://dx.doi.org/10.1152/ajpendo.00385.2009
http://dx.doi.org/10.1677/JME-10-0105
http://dx.doi.org/10.1007/s11010-011-0799-0
http://dx.doi.org/10.1007/s11010-011-0799-0
http://dx.doi.org/10.1152/ajpendo.00090.2011
http://dx.doi.org/10.1152/ajpendo.00090.2011
http://dx.doi.org/10.1016/j.npep.2016.12.001
http://dx.doi.org/10.1016/j.peptides.2013.08.005
http://dx.doi.org/10.1016/j.theriogenology.2017.12.017
http://dx.doi.org/10.1016/j.theriogenology.2017.12.017
http://dx.doi.org/10.1210/en.2006-1237
http://dx.doi.org/10.1210/en.2006-1237
http://dx.doi.org/10.1016/j.cmet.2008.10.003
http://dx.doi.org/10.1152/ajpendo.00385.2009
http://dx.doi.org/10.1152/ajpendo.00385.2009
http://dx.doi.org/10.1677/JME-10-0105
http://dx.doi.org/10.1007/s11010-011-0799-0
http://dx.doi.org/10.1007/s11010-011-0799-0
http://dx.doi.org/10.1152/ajpendo.00090.2011
http://dx.doi.org/10.1152/ajpendo.00090.2011
http://dx.doi.org/10.1016/j.npep.2016.12.001
http://dx.doi.org/10.1016/j.peptides.2013.08.005
http://dx.doi.org/10.1016/j.theriogenology.2017.12.017
http://dx.doi.org/10.1016/j.theriogenology.2017.12.017
http://dx.doi.org/10.1210/en.2006-1237
http://dx.doi.org/10.1210/en.2006-1237
http://dx.doi.org/10.1016/j.cmet.2008.10.003
http://dx.doi.org/10.1152/ajpendo.00385.2009
http://dx.doi.org/10.1152/ajpendo.00385.2009
http://dx.doi.org/10.1677/JME-10-0105
http://dx.doi.org/10.1007/s11010-011-0799-0
http://dx.doi.org/10.1007/s11010-011-0799-0
http://dx.doi.org/10.1152/ajpendo.00090.2011
http://dx.doi.org/10.1152/ajpendo.00090.2011
http://dx.doi.org/10.1016/j.npep.2016.12.001
http://dx.doi.org/10.1016/j.peptides.2013.08.005
http://dx.doi.org/10.1016/j.theriogenology.2017.12.017
http://dx.doi.org/10.1016/j.theriogenology.2017.12.017
http://dx.doi.org/10.1210/en.2006-1237
http://dx.doi.org/10.1210/en.2006-1237
http://dx.doi.org/10.1016/j.cmet.2008.10.003
http://dx.doi.org/10.1152/ajpendo.00385.2009
http://dx.doi.org/10.1152/ajpendo.00385.2009
http://dx.doi.org/10.1677/JME-10-0105
http://dx.doi.org/10.1007/s11010-011-0799-0
http://dx.doi.org/10.1007/s11010-011-0799-0
https://www.china-fishery.cn

1934 KopE o R 44 3%

(Takifugu fasciatus)[J]. Journal of Fisheries of China, [48]  ZEW, KB, 80, S A E M F A SRR 0T

2019, 43(6): 1449-1462(in Chinese). FE—HF 2 45 b R [ B /R0 4 T 7 2% 7 P B A
) ERCJE BEPOF, S 5. LEDYGHIXT & il 4t PERIFEIALT]. K724, 2018, 42(11): 1778-1786.

A K A RE & 4 C (0 52 w0 7], UK 7E 22 3], 2019, 43(8):

1811-1829.

Ren J L, Wei P P, Fei F, et al. Effects of LED spectrum

Li C, Cheng Y X, Guan Q Z, et al. Using stable isotopes
to estimate the effects of different carbon/nitrogen feeds

on feeding, growth and energy distribution of juvenile on feeding habit of Procambarus clarkii in the rice-cray-

Dicentrarchus labrax[J]. Journal of Fisheries of China, fish co-culture system[J]. Journal of Fisheries of China,

2019, 43(8): 1811-1829(in Chinese). 2018, 42(11): 1778-1786(in Chinese).

Apelin and fish feeding

NIE Guoxing*, DENG Dapeng, YAN Xiao
(College of Fisheries, Henan Normal University, Xinxiang 453007, China)

Abstract: Fish obtain energy and nutrients through feeding activities, and appetite is an important factor affecting
fish feeding. Appetite regulation is a complex network in which the brain integrates the body's energy and feeding
signals to regulate fish feeding behavior through appetite regulators, including orexigenic peptides and anorexi-
genic peptides. As a new endocrine factor, apelin plays a wide range of biological roles in vivo. Among them, the
role of apelin in the regulation of food intake is attracting the attention of researchers. This paper reviews the tis-
sue distribution of apelin, the effects of starvation and nutrients on apelin expression, the effects of apelin treat-
ment on animal feeding, especially fish feeding, its possible mechanisms and signaling pathways, so as to provide
references for promoting fish feeding and aquaculture.
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