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WE: YERELY AR, WAERETHZHFHEE, AIRERGH RN
Mo, SSiAe Ml T 3 A 84 & [(63.96+5.63) g] B Hr Rt e b W A M & T e A0 i 8 o K A
BREMER N, 2T ERFREBAEERERGRL, BT AMEE, FHIRER.
FRAIHEFHEANEHZ R LN NGEE. FRET, ELAUIEREEHRNENED
BEEMEMEMRK, BhERYO0, BTHELATHRATHZAR. FHzdiy, FEER
W i EEOBEERE L LA ETH. MEX LA #EF TR M AL LES,
RO MBEEAREFEOOhEE LT, BB MEEZaBREREOONEF LT, =i
EWEO2hHERFTHRES, £15~I8hEF L7, HAE 1I8hFMLE RE,; FEF
WM EEE O0~6h B % A, METH, 9~12h E b #%, RhElrs ke, HER
HTH, HiEpEfEEamE N ZERRAE 02 EF L, 12h E XSRS, M
JEREA T o MARKY (npy) TR 8 F (ore) mRNA KA KFEL LI E THEY, npy £
WRFEI2IShARIAFEF LT, ore B 9~IShARAAFEF LT, npy. ore Z 3
mRNA A K FHERRE IShESmE, MERZFTHR. ENENAREAILE B i
Z Bl npy mRNA W& A 2 B & fiAH K, npy mRNA By kA KF 5 EHZHFAZELF T
ko FRERK AT AR AL RERRER, H T MRAEKXTHLIBRE G
B KA.

KEEIA: FAH, BAEEE, K, FHE, ZFER

hESES: Q78559174

12519 H HEZS % (gastric evacuation rate, GER)
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6 3] BHUT, A5 BRI SRR T RS M R IR R R Rk 907

B EERE IR VIS, Mt =3 Z E 5
FATLL T H ARG, 4 s R
FE LA T,

HRBEIHMRE DR RN SR,
SR AR L SR B RN 2 55t ik
PN T A Tt B H T A0 BRI TH A 3R G 40 WA 1 8 T
RAE MBS, HA B BT A R, RPN A
XA, ARG AT DARER 5 A  JE
Ko, BRI . F4E RS LA, TH AL RE R I T
JW T RRE AR B AR AR . AR BRI RN E SRR
A, HIEER S AR W T SR T
WESCRI R B, e f0 28 15 s R A0, S £
KIHLBEE R R A 2/, W EE . LS
B AERKEO BN ESSS, [FBINFARER T,
WHREE . pH . £h B8 N el 45 A AR A5 A e g | £
FKIH A G ER S . 2R B2 T B aE
o i) Z R 2 R A, T Fe il 43 A 1
M2 K Y (neuropeptide Y, npy). £ #F (orexin,
ore) I E LM EWEEA , X E ARG A E L 1M
WAEH . KEMsE 2 @ur st 3 g i IE
mIEEERH, EEREEEHMIKE, E4 A (Caras-
sius auratus)!'” . A (Ctenopharyngodon idella)""
5,8 (Channa argus)' " & ZPUESE npy FEH S5
BEWEESR, S aRNTS ore 7T B W AR
BEM, JEE T (Silurus meridionalis) N & B
ore Z 5, HBFR R G AR ore 5
npy ZIAETESL U RIVE R Rk, A fa 28 15 HE
25 1o R v U A T T P R 1 R A DGR I i 3R AR
AL, XS SR A R B R R AR B AT &
SR

i (Seriola aureovittata) K J& T &K H
(Perciformes) #8F} (Carangidae) #iJ& (Seriola), X 44

s, BT, KRN, AR R
BT, Fof BRI 18~24 °C, JE—FhrE LK
JZ 5 A1 ) JE S R e A 2 AR
RYHE, AWma iR B — 26
ghoti, HAERD, AR, AL, HiRE
AR, R EN AN B E R AR A
SNSRI T BUDR AN A SR A S Bl Al
BT T 358 o TR K A KT X A R R A
IR HEAT IRAH, TS I BRI AL R TR A
AR, AR R IR N A, HIHfE
MR e, FEAE AR R FEOBL, AP
WIRERE, VR —Fh P i vk 2, X RE &R RIS 7
Py oK A Al ) PSR A 2R RN BT
b, ARSLBLIAEYE, DT RIRE AT
ORI I BUE HEE R, R SR AR S R
RUHEATILE, Ao 0 2R 0 12 A B Y, [
I3 BT B 5 T A B AR 1L, LA R el 4 A
RIEPI R R, R0 B 25008 HE = 5 T AL
SRR RN BB Z M SC &R, AHSES
AR A BT DI v AR Wi b e e e b, Ok — 2P
WP HA B MR R BE R IR B R S H

1 M THE

1.1 SCIg# Rt

S FH 8 SR B K A R w3t
240 B, IR (63.96£5.63) g, KK N (14.79+
1.54) em. BT L) ALTEF KT IE KAt (3 mx
1 mx0.5 m) Y57 1J, foi HGE N SR 00 P45 . S0
KRN (18.5£0.5) °C, pH M 8.0£0.2, AfiSA & &
KF 9Img/L, thE N 29, BAE N 0.1~0.2 mg/L,
B R AR PORL AR 2 Yk, fRDRHL A MR =

=1 EEYinpy F0 ore £ & qPCR 3|4

Tab.1 Primers used for S. aureovittata npy and ore gene qPCR

F i NCBI% x5 FIMF5 (5-3") K /op
target gene NCBI number sequence (5'-3") length

npy-F DQ294213.1 AAGAGGTCCAGCCCTGAGATTCTG 82

npy-R TTGACTGTGGAAGTGTGTCTGTGC

ore-F HM992945.1 GGTGCTGGTCTTGATGCTGCTG 97

ore-R ATAGAGGCGACAGGAGCGAGATG

EFla-F HQ441076.1 CAGCAAGAACGACCCACCCAAG 121

EFla-R AATGTGAGCGGTGTGGCAATCC

W npy HEIKY; ore BEAE
Notes: npy. neuropeptide Y; ore. orexin
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908 KopE OE R 46 45

48.0% . HHENT =9.0% . MLF4E<2.0%. MK <
17.0%. 45<<4.0%. FiE R =2.5%.

1.2 ST S5

TSI AT B, SEie A0 AEZ) 20 h B
BN SE RS o AR EURE B E) X R 152 8
FRKAE A K 30 B, HBEE 0h xR
H, 3. 6.9, 12, 15, 18, 24 h N=LEH ., 525K
IS 24 h, BOEHIELE N ESYBIRHEZ, B
Je RVRURE AR EA T — IR M B e e, S0 e
BESEERRM . I AIEREF 0. 3. 6. 9. 12,
15, 18 F124h, MEAFEHIKMEBEHLE 10 R f,
MS-222 (100 mg/L) 5E &G, WA R, 4
KRR o ) I o5 45 0 15 A1 2, FH g4+
MK EFRE, BB ENEY, HZEBK
e 3k, EAUIR T E R K S HARE, W
WA 2 (G H0 K B ARk i (R, BRI
1548 A 5 i 1) 7 B (B S i BURE I ) B P 2
PR, BN A el R AR

P (%) = Wy/W, x 100%

K, PRRAE—BURERT ) B A R R
BRI E T, Wy FRAEE— R S N A
i, W, Fos LR RS TR E R,

BRI 1 I A L 20 F 20 °C 17, F5H8
Z S0 S R VE R Bl L O I T R 8 O M
R TR AT, 75 25050 % -80 °C 7K4H
TR, FIT450T npy Fl ore ) mRNA FRiAKE,

1.3 BHz=HEARET

FHEANE 3277 R J5 BRARL 3 351 40045 5 A% i
B HE2s SRR Y

MR : Y=d - B

IR Y5 - B

SEJTRERL: Y=A + Ct+ Df + EX
A, YU HAEYI S (), 4. C. DL E
UKL, B WBETHER S (gh), ¢ Sy HEELI R ]

(h)o 3 HE A A LA AR A A 56 B8 (RY) . k22
FTJ7HT(RSS) . FR2ZERRUEZE (SDR) it £ ¥ 25 i)
e EHEA R
1.4 SHLEREMENE

FFIE A i 38 P 8 2R 2 1 (BSA). TE T .
g 05 Tt 1 B 25 1 T P 00 g 2 0 FH R s AR ) T
R BTl e . R 4 B shAE b iUFE
562, 660. 580 Fl1 660 nm B T M E B ik
BE . VEMIEE . R A BE 2R 1 G D5 A

1.5 npy #1 ore EE M RIE D

K H qPCR £ R 5T npy F1 ore 75 4% & H HE
73 Jo i rp B R &)y £0 TR P mRNA [ &8 48 1k
i Fi Trizol Reagent R E 5 0. 3. 6. 9. 12,
15, 18 i1 24 h B} A9 FE{A& RNA, ## PrimeScript™
RT i 7] £ (TaKaRa) ¥t B 45 2 #% 5% & B qPCR &
Z s cDNA, HAERERPER FRIC SYBR Green
HEAT AT 98 62 5 PCR Kzl . i FH] TaKaRa™ TB
Green Premix Ex Tag™ A&, KWAKZ 20 uL,
ROXT 0.4 pL. U754 0.4 mmol/L. TiF514
0.8 mmol/L, TB Green 10 pL, H,0 6 uL, [ M 2%
. 95°C305s, 95°C5s, 60°C30s, 40 MEH;
65~95 °C 10 s, 41+ geNorm Fil NormFinder %K {f:
53T, EFlo BREAT B R A R MifE NS
SIMEREE 1 R,

1.6 BRI

FT A S0 B0 SR SPSS 18.0 4k 47 B A
) /0T (One-Way ANOVA), 425 Fik 3| 3%
K (P), 34T Duncan [ £ 8 Hods, B0 S5
{E+PR1EZ (mean+SD) KR, P<0.05 425 57 1 3%
SRBCAERI S A, B, C. D, E ¥ Graph-
Pad Prism 7.0 e T 801 #4725 15 2] R
SPSS 18.0 ¥ fF#4T Pearson #5347 o

R2 ARG BHITSMHLE 3 MR EBE

Tab.2 Imitation with 3 types of mathematical models for gastric evacuation of juvenile S. aureovittata

BreaRin

AN

model equation r RSS SDR
MERERY  linear model ¥=95.910-4.624¢ 0.937 8302.324 9.713
FTHRBEAL  square root model Y=101.100-6.8671+0.0937 0.955 5970.140 8.283
SRR cubic model ¥=96.310—1.5171-0.49874-0.0167 0.978 2876.097 5.783

W RSSHERZEV-Ti M, SDRINFRZEWIFFER

Notes: RSS. residual sum of squares, SDR. standard difference residual
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6 3] BHUT, A5 BRI SRR T RS M R IR R R Rk 909

2 4

2.1 EFUH B HESEHE

WA RS, o YRR R AR fk
BT R, DR N A Y S B
BEAL, Bais®l o, FEEEFE 3N, HNEYH
oy LG REAG, i 100% FEZE 80%, 255 W3 (P<
0.05), MEE3~6haTVFE, LREER; &
85 6~18 h B AW A 41 tb i 3 FRAIX (P<0.05);
S 18h, HNEWHEAHZ (& 1), J&F i
() 2R T R AL s 2678
2.2 EEimEBHITEEE

FAZeE | SF MRS Iy X 3 R R AL
BEORMN ) 1 HE S SR (5K 2), AT B AR G
AR MR EERR PAE, KB 3 FhECAEALYY

2 120 ¢
=1
2
o\\og 100 +
A_«)O
JEENNNS) l
R E 80
25 e
S O
{\4:[(1) 40 +
zg
Br s 20
= f
o 0 L L L L L L o o
0 3 6 9 12 15 18 24
5B i JE] /h

postprandial time
1 BRUigESH=TN
AT EFRIRZ 5 B (P<0.05)
Fig. 1 Changes of gastric evacuation of

juvenile S. aureovittata

Different letters indicates significant difference (P<0.05)

ABAR AT HIA A SE 08 . MR B R K E, oF
D USSPy RS AYSZE PR AY ;1] RSS LA S SDR
K, 4N 7 B < AR A AR <2 A A
(El 2) L35 BRI Ry S iRy, iz BB S )y
RN H 500 N RDR AR B RS 19 h SE 4
Hizs, 80% B HEZSHTRIZIN 14.5 he
2.3 EEUFHLESEM

AW A B 24 h N, AFAE ATk
it 05 P A R B M B AR f R B I v R
TEPETE 6 h N2 B2 FFHE#E (P<0.05), 6~12hJE
Wy T M B T P (P<0.05), BEJS T 18 hik
B i KAB G R B (8] 3-a)o I B8 26 11 Al A S
U T3 MR I 7E 9 hoET 2 B LI (P<0.05),
9~15h BFHE R, 15~18h FIFRIHR KRG EW T
B (K1 3-b, ¢) Wil & IH AL BTG PR AR A 2 E TS
FRER AR RS R0 g T v SR Tl S MR B
T 6hZHNERE FIHEH (P<0.05), 7£6~9h
FHTRE R 12 h EAFIRKE (P<0.05), 12~24h
5 E TS (P<0.05) (K 4-a), s A IR iy it
WEYEAERES 12h NEBE LB (P<0.05) H
16 12 h iR B KM 7F 12~24 h 5 B 5 R G
(P<0.05) (&l 4-b), Wi hEEE AW G ERE S
12 h 5 % A% (P<0.05), JF7E 12 h ik 5 &%
KAIH, 7F 12~24 h B3E FFE (P<0.05) (& 4-¢)

2.4 & Uinpy F ore B mRNA 7EEARHHIR
L

qPCR Z5 R 7R, npy mRNA Fih /K Rk
Je LTHE PRGBS, ERER 12~15h HEREK
% BT (P<0.05), 15 h BFERAAKERE, b
15~24 h mRNA kK53 TR (P<0.05; [ 5-a),

R3 BFXNHEBATYRRBE LS ERA mRNA Rk, BHEHEEXE S

Tab.3 Correlation among residual percentage of gastric contents, mRNA expression in hypophysis and

gastric evacuation time of juvenile S. aureovittata

B NIRRT npy mRNA Fik& ore MRNARIL & B HEE ) [A]
residual percentage of expression of expression of gastric evacuation
gastric contents npy mRNA ore mRNA time
B NEW AR E I L 1 -0.681" -0.290 -0.979”
residual percentage of gastric contents
npy mRNA Fik & 1 0.449 0.628™
expression of npy mRNA
ore mRNA F£ik & 1 0.225
expression of ore mRNA
H A I TR) 1

gastric evacuation time

e * P<0.05; ** P<0.01
Notes: *. P<0.05; ** P<0.01
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(=3

KoE %R 46 %

— MR linear model
— “PITHRAEA  square root model
. ==« 7R cubic model

100 ¢

80 |

60 |

40 |

20

R4 B RIS %
proportion of meal remaining

o 3 6 9 12 15 18 21 24

A JE I Al /h

postprandial time

2 EEUIYEBHTMEN = MEFERNE
Fig.2 Mathematical models for gastric evacuation in

juvenile S. aureovittata

ore mRNA FEik 7K VAl 2 BB Fe iR AR fh ke 34,
TERE G 9~15 h WRIBAKF B #E I (P<0.05),
15 h B KB IK o, Bl 15~24 h mRNAZK ALK
- R R (P<0.05) (A 5-b),

2.5 HEXMED

FIH] Pearson AH O 73 M7 28 25 Wi I ' P4 25
WIERAYE 43 He . npy Fl ore ) mRNA 3£k & DA K
B HEZS B R AE OGP (3% 3). BEARMIILN 4 15 AW
FRAYEH 43 Hb 5 HEAS B AL FD npy mRNA ) 235 52
BFE AL (P<0.05), npy mRNA [£AKFEEH
HEZs B[] 2 2 3 IEAH G (P<0.05).

3 TR

AR EZFE, BV SOHIES R, [H)
A A7 B B ek 4 B AN AR B A  m,  OH S HE
EHREREZM ., OIS FEAEAE 3 PP B HE
I, Rl E 1B | el e PR PR A
B TR, Sets g b mon EA 0. M7
HEZS K, WL IR B @it (Pelteobagrus vach-
elli)™ F1Je ¥ % 4k £ (Oreochromis niloticus)™;
J7 8P 1 H A8 Uk 1 (Nibea japonica)™ ket 5

2
o2 = 2 gg
2.2 03 22 20 f 29 15 ¢
; g . . ?‘0% . a a a Qnut_j g d g
éé 02 X d b © c é : 15 ) %g 1.0 b be A cd
# '3 3 #E 10 o 2 a
& g € o o5
x> 00— =3 x5
ﬂig 036 912151824 == 03 6 912151824 1&4& 03 6 912151824
BRI Al /D BRI [A)/h E ST JE I E)/h
postprandial time postprandial time postprandial time
(@) (b) (c)

3 EEXUEIEER 24 h RATEEIELEET L

A[E 7 RER N I 22 7 1 3 (P<0.05), T [F

Fig.3 Changes of digestive enzymes in the liver of juvenile S. aureovittata during 24 hours after feeding

Different letters indicate significant differences (P<0.05), the same below

—_ N
wn O

S W

—_2 ~
= =2 = >N
2.z 08 gE 15
22 06 g
22 25 10
=3 04 # 5
I & 2 s
B ol v v L BS 9
R E 036912151824 ==

B A Al /h

postprandial time

()

036 912151824
A J5 I R /h

postprandial time

JBE & IS /(U /g prot)
chymotrypsin specific activity
S

03 6 912151824
A S5 I 8] /h

postprandial time

(b) (©)

B4 BEEUHGEIFERRE 24 h AIFEFHEEEET K

Fig. 4 Changes of digestive enzymes in the intestines of juvenile S. aureovittata during 24 hours after feeding
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6 3] BHUT, A5 BRI SRR T RS M R IR R R Rk 911

— 57
T 54 = MAEKY  npy a
K2 gl
5 b
< 7 3 a be
z 2
%% bed
=< 2T od od
=2 d d
WE 1y
B
,&g()....““
0 3 6 9 12 15 18 24
F B 5 I ) /b
postprandial time
(a)

o) [ = amE ore a
i 5
g 4r
® -z
< @ 3 ab
2 :
ES 2t ©
’ < be
Hﬂ'\' Z bc be be
BE 1} c
= hons N
0 L L L L L L L L
0 3 6 9 12 15 18 24
B S [l /h
postprandial time

(b)

B5 AZXULEFRE 24 h AEAFHA mRNA RIZEL
Fig. 5 Changes of mRNA expression in the juvenile S. aureovittata hypophysis during 24 hours after feeding

PR 0 B HE2 X PR (Acanthopagrus schle-
gelii)!" 132 [E £ 1 (Sciaenops ocellatus)”” %5 Kl
WEMEMEB N EL TR A, Wiy, B
WER B B N 8 e HES i o 2R iR
SERPRE G HARNS, EVEMIREMRIR, BN
Wik %) 80% MyHEZS , BRIEAMGEIRE ™, 1Ak,
1 205 B HEZS B )R] RN A AR | KR L %% D) A
X, WEFE AR B/ INRLAS 0 fa il A R e, HE
25 B[] B B2 BB AE PRI T PR R A AT
(Oncorhynchus mykiss) 1) B HEZS A, 2558 % AR
&R/ N I AR B 3 R I £ 28 B A R
Fa RS 2 TR DG, AAS R/, ARG Za A
AR R, B HES AR, /N
)8 HEZS B ) B Y [FIR, a2 s HORE
ZOKARIEE R, RS ER T, A E R R
Bf L TR R, MR IR T OREIRE T
% (Engraulis japonicus) W) B HE 2 38, K L HBE IR
JER) BT R A B S e L, a2k E
HEZS 32 0 ARG FK IR EE S o 4500 R i
PEERME, BRNSTERK, AL LI
SR g B HEas KB BN B4R TR A HESS 2
B, TEZ9 145 b5 B AR WI80% B N AW EHE=S
EHEAWE, 75 18 hif B NEW ez, &
moE e .

AR EHE AR 2, AR E HE
RN AR, B E NSNS R
VB FAR AU AR | 8 BSOS A P AR AY
a7 B8 MBS, R E HE R
BERY A e PE L AAAE B BRI 4™, R b iE i 4
3 HE S BRI TR A 5T 0 2055 B HE s A5 Bl i
ML, W E i — 2P 58 B A S8 Jobling™ BF
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5T B W RFURIE 35 B4 3X WA~ 52 e B HEZS Bl
PR, DO IR R A L RGE A T AR R 4
N ABGIEARRRER B YR B HEAE A, M
PEAR TR L A 4 34 5 e AR K B9 .
Hopkins 25 3 B IR & . T EHEAMAKRERE N
AW, BBURFERE HES AR, A S0 38 O X
LA AR B AH OC R B (R?) . 5k 25V 5 Fl (RSS) I
W2 bR EZE (SDR), LA HhEe, [IBTZ5 A%
i SEPR B HEAS SRR, 45 R IR I AR HE S Al
BERY R 7 Fy R, R R R R, B 2k
PEREAL

THALBEE R B R P i i R B A 0, A
T ARG A SR B . R R T AT L
P, HAEPERERNSS . AR B BORN it BRER L A A [
MA 2R, [FRZKE., 3. pH. THLEF &
TREE SR A R s i BT i 1 R OK R B &
ST AL A, A Ry £ IS ) I R R I R 22
EIRTE—ER, JFH RN K™ S i 20
HALRE, FHAEF R E DR Ee S S a2k e s
BV BH A, HE R — AR,
AR S5 A e B SR B 1 T A e R v A
J 38 B I AL B R I (R HE RS, AR AR,
JBR T 2 T8 K Bl 2B B TR AR, B AT HLEE A R
55 L 0 X Y h YE R IS AR RE T, AT
S fr QN B B B4 i (Racoma grahami) W) 3B
W L AR SE R, HA I8 v R BT T
T A E A FRA Y, A28 K 8w S5 &) £a i
TH HUE A TS S R TR A VE A B
TER I T IZ A T R FH S B, HOR[H
HRASE A T I M B RN s RS KN JE AR AR
BRI BT 22 5 . B8 D7 B e 1K fa 27 Ak £
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912 KopE OE R 46 45

Rk aafh e T EE AL, B H RIS
[) 6 11 i J0 0 1 P BT 9 5 SR AF AR P R 25 5%
X EE A AL, AR Z A TH . M
ITERE . R E SRS, K piE 2
HOHARRE 7 ) =2 ™ A Sc g vh e Ak i) £
JH I 1 i 16 v R 7 TS PR AR 25 AN K, X AT RE A A
FIFPSE LA AN R = A ) 22 5% . SR B TE A B
TG B VEF  Ba80s , (2t E X & W & H B
AW, Das™ X4t 246 (Cyprinus carpio) .
45 (Micropterus salmoides) B FTIFEAE RO 5T R,
Ji7 W e iR B B VR, TA R TR 3
AN, W Fish® &8, BERH WP HE ( Tilapia
mossambica) W JH I IIE 2R 11 09 35 14 L6 v e s o
TE % (Hypophthalmichthys molitrix)™ F14R #) (Car-
assius auratus gibelio)™ fHCM L HUESE |, 2K
T8 R TS R e TE, BT, R
(R = 1/ e N3 R E A 1 7= W N [ B 3 B2
AR R A A T TR E v i) JB A 1 il R AR TE 45
AR LS 7 AR AR, B S5EL Y
AL, 2R BE R U E A 5w AR S Y, A
B, WE TEEE AR EE, EAAY) M0
Ji7p 18 v B R AR I S M R TR, DL g
RO, B UE R B RNRE D7 B A A R Ak AR
LR, =58 AW & 5 5 =W IO A o,
[F) B HEZS S FR B UIAE G

npy f&—2E T A EAMNE N A B AR,
FLA 43 W T RE s 28338 A /o3 Ja Bk
XL AR, npy TEfRFEER B . S
B ST o R A DL B A A g S 2 A
PG B 5 mHBA —E AR . X 2R R a5 2R
S, npy ) S HEERE . ERKEEMEHE
P ARE™ ) Narnaware U fE 4 fap A B M &
JRY AR EEN . k5 i i 58 st
2G5 & & DA N npy FEF mRNA /KEZE (L,
K npy LW S5 R B ERE, SCERY &
B npy FE R X S 68 ) HE 2 R EEAE . ore il
FRMMEEME , NHREHER. HER TRk
Ik, ore fEN T Fiiith Z IR KR H I EEZE AL 61, 7E
RGN R T REE TEENEH, BS5H
¥ N R A E AR, A5 28T BN he
i Jo B} B F R BE B A AROIRAS | FF H AR R IR 1Y
IR EPLRE X B &4 . Volkof 551 Y
R, e RN S ore T MME S IR,
TSN B AT Mz 8. B i ( Danio rerio)
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WA UAES ore mRNA FKiA/K VB E ETH,
HAE4tad, npy 5 ore 3 Z [BAEAE IR R0
4T ore S T LIAHRFEHE T Fefil npy FEPR [R50
ARSI kL SR Wi gt e B HE S T R, A
npy Fl ore mRNA & ik 7K F#B7E 15 h ik 2 & &
[F] A e s B A S HE S ©E T 80%, il v b I
TEPER R I TR RS, 3 3 W A B % 0 APk
5, BRI npy Al ore i@ i B A HK K AR &
5%, HoaEdfE, HXHEIIEREN,
BHNAEWERRE LS B HEZ B H . npy mRNA
Y35 2 02 FUAHOC (P<0.05), npy mRNA fY3KIA
K5 HEAS I ] £ AR OC (P<0.05), RIR#
HIFANE R 5 npy mRNA Rk & i3I, B 25 Wi
it B NAEY & B o W, B HEAS ]
B ZEKAZTE T npy mRNA Bk, MMESHER

25 I, TEFRR/KIEN (18.5+0.5)°C, pH A 8.0+
0.2, FHAESTERT Omg/L, HEMER N ILBUR
BT, mAI4 a5 H HEZs A
RUE 2T RERY, 75 BR ok 8 HE s e my, i
JIE RN T TP 25 T AR T M L B TRAE AR DGR R R
ik, EEHE SRR R AR, LFS
HTEYHASR, LRSS ERNHRERSER
WA B% S 14.5 h (80% M HEZS , EAKIEAIK ).
R BHHEZ Z RN . R ARSI
SO, FEANIR] ) FRGE IR A BRSO AR
6 B A0 1Y) B HE S RAD T E— Y, AR R
e £ A B s Ry b, i — 2D 0k AR Y
P BRI
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appetite-related genes expression in
juvenile yellowtail kingfish (Seriola aureovittata)
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Abstract: The juvenile yellowtail kingfish (Seriola aureovittata) has strong physiological metabolism and the
energy during the growth and development stage, and thus its nutrient requirements are significantly different from
those of other carnivorous farmed fish. To identify the digestion and gastric emptying characteristics of S. aure-
ovittata, and determine the optimal feeding interval, in the present study, the changes of contents weight, digestive
enzyme activity in liver and intestine and pituitary appetite-related genes expression were evaluated during gastric
emptying of the juvenile S. aureovittata (63.96+£5.63) g. The degree of fitting of the gastric emptying curve was
analyzed using a linear model, square root model, and cubic root model. The results showed that the wet weight of
the gastric contents gradually decreased after the feeding and reached 0 at 18 hours, which was a type of linear des-
cending gastric emptying. Hepatic amylase, lipase and chymotrypsin activities increased first and then decreased,
followed by a rise and then decreased the "M" type of change trend during gastric emptying. Amylase activity
increased significantly from 0 to 6 h after feeding (P<0.05), and lipase and chymotrypsin activity increased signi-
ficantly from 0 to 9 h (P<0.05). The activities of the three enzymes significantly decreased from 9 to 12 h
(P<0.05), and then increased from 15 to 18 h (P<0.05), with the highest value observed at 18 h. Intestinal amylase
activity showed the similar results like hepatic amylase, whereas increased at 12 h with the highest value, sub-
sequently significantly decreased until 24 h. The intestinal lipase and chymotrypsin activity increased significantly
from 0 to 12 h after feeding (P<0.05), the highest value observed at 12 h, and then gradually decreased. The
expression of neuropeptide Y (npy) and orexin (ore) mRNA levels were increased from 12 to 15 h and from 9 to
15 h (P<0.05), respectively. The highest values of npy and ore mRNA was that at 15 h, and then significantly
decreased until gastric emptying completed (P<0.05). The residual percentage of gastric contents was negatively
correlated with gastric emptying time and the expression of npy mRNA (P<0.05), while npy mRNA was posit-
ively correlated with gastric emptying time (P<0.05). In conclusion, the digestive enzyme activity in the liver and
intestine of juvenile S. aureovittata was decreased to the lowest from 12 to 15 h after feeding. The best model cube
root model for fitting the gastric emptying test data of juvenile S. aureovittata showed 80% gastric emptying time
(basic recovery of appetite) and 100% gastric emptying time (complete recovery of appetite) were approximately
14.5 and 19 h, respectively. Meanwhile, the mRNA levels of npy and ore in pituitary of juvenile S. aureovittata
obtain the highest value at post-feeding 15 h. Therefore, the optimal interval for feeding is recommended to be fed
14.5 h based on the characteristics of gastric emptying, hepatic and intestinal digestive enzyme activities and pituit-
ary appetite-related gene expression. The relevant results not only help to clarify the optimal feeding interval of S.
aureovittata, but also provide theoretical basis and technical support for research on its feeding law.
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