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WIFSTR, %5 DUHEHSORRT AEh L))t A= B A (RS PRI 500 9

62~96 g. YIFEHAMRIEREE 22, KiR 18~20 C.
1.2 SE&

SEHUE S5, S10. S15 3t 3 AL, Ak
TEVUE 5. 10, 15d J&, BREIEFIRR, S48
SCEREHE)A N 35d. S5 ANk 5d )5, KB
T AP 30d; S10 4 APLEkALER 10d 5, RE
AR 25d; S15 MLk 15d Ja, RE I a R
20d. FFEOH HRZA (RS ETR), AR 3 P1T,
84T 18 B4,

1.3 BEF*k

SEISTEZEIN 124200 L KRS E 7. %HHRZH K2
PR SR G TR 2 ¥R (7:00 F 17:00), %
WA TR K THEEL. 8 H %5
K, BRIk IEbR R E . IRIRERE 20, KR
18~20 °C, pH 7.8~8.1, #fik4, Tmg- L' LI L, E&
0.5mg-L" LA'F, WAYIR% 0.05mg- L' LIF.

SIS S TR USSR . I i 5 d DLRSE
B2 AR HURE, o HRZH T SR B0 R AA AN 45 R BURE.
HURERT, FEFA-PATHERENLERL 2 B, SERRea it ok
% 0.01g), T REFMKANINL, K5 EKE
H, BN R (R 0.001 g), FFHES Ak
FERORAEAE-20 COKFEAREI, ML 7 B

WA FEbRIE . HPTEEE N 1 mL %R
B, KA SK9000 4= A NI4T, X M &
S AN A = EatL ) DA v O A o = 3 B D=
Mg A TebRIE : JEDTEEINE T 4 CHiCE 12h f5

B OBUMLTE, R HSL H-7600 4B 34X
SEEH . AEA. BREA . HIh =855 4 54k
BRI T, RS ILIA A RE : SR H

BLERIE(GB/T 6432-1994) I EHER SR, *
& G Z B :(GB/T 6433-2006)1 2 M SR 2
B SRHESLK I EL, 550 CTHI%E 6h (GB/T
6438-2007)I 7B K 5355 .
1.4 BG4

P EE 35 P Y BRI 2 (e SD) R,
H SPSS 19.0 XHr A HdE AT Z 00, HH
Duncan’s {3 T2H B 22 5 B2 /0T, € L P<0.05
hFER R AHFTEARIT:

O=L/Mx100%,

N=N, /M x100 %,

M;=(M,~M))/ M, x100 %,

M, =(M,—M,)/ M, x100 %,

Z=(M,—M,))/ M,x100 %,
K O HIFREL, %; L AR, ¢ MATRIRE, ¢
N AHEER, %; N HEEE, g M AR TR
R, %; M AYUHRERI R R, ¢ M hSERAih
IR, g My MIEREIRE R, %; M hiE R
5d AR, g Z AIEEER, %.

2 BR59H

21 DU AR T 45 4 24
U R T A Tt JFE L . JF AR

&1 AEYUEMNE TREBERRERYERE. FFRE. FRESHEX

WH AR SEIAEE O DURESR PXWTRER/% WEHRME Sd 5dFERE R/ RBLETR WER/9%
ER/g SO 80.3+15.7° - - - - 95.3+12.4°  21.30%
S5 85.9+11.1"  76.3+5.9° 6.528 81.3+12.7° 4528 92.9+12.9°  10.62%
S10  85.3£9.6° 70.2+9.0 15.90° 78.2+7.8° 11.034B 89.5+9.3° 6.438
S15  81.8+12.0°  63.6+11.6° 22.80% 74.0£11.0° 18.714 85.8+12.3°  3.84°
/g SO 1.40+0.08° - - - - 1.89+0.14°  31.04*
S5 1.44+0.18°  0.79+0.25° 43338 0.94+0.22% 16.428 1.46+0.12°  0.79%
S10  1.36£0.15°  0.46£0.19° 68.08* 0.85+0.24° 100.60* 1.24+0.19° —11.53
S15  1.4140.14°  0.34+0.22° 72.28% 0.60+0.15° 63.00"2 1.11+0.16°  —22.32P
FE%% SO 1.57+0.10* - - - - 1.78+0.15°%  10.39*
S5 1.64+0.20%*  1.04+0.16™ 32.94¢ 1.16+0.09*B 5.90" 1.55£0.07°%  —4.49®
S10  1.54£0.32°*  0.67+0.13* 54,918 1.01+0.22°8 61.15% 1.28+0.14*4 —17.13€
S15  1.610.18%  0.53x0.17** 68.86* 0.86+0.11°4 73.58% 1.29+0.11%*  -=23.02¢

T FATEER BRI SRR ROR 255 AN R (P > 0.05), FEERFIERREZR (P <0.05); FEE B ST E R R 25

AEZE(P > 0.05), FREAFFREREE(P<0.05).
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BRI 1. YU IR R T 2 RE ) U ) ZE
Kl FrE, BRI TR &P < 0.05), “F¥
TREIREE 6.25%~22.80%, S15 2HF MR i (P <
0.05), J& S5 2H 3 f5LL b TEMKEIRR 5d )5, k)5
BYEITHEN, WE R 4.52%~18.71%, YU E]
MR BB, S15 HIRE K P i3, 15 d g
ZEAT, XTHRAUM E R, WERKE] 21.30%, 3
AU AN R T 2 B AR ) S aa iR i R, H
WHERRDPECTXRA, [CHRTIRA 1/2~1/6. T
R AR AR, DLk S~15d )5, BF
i TFERIRE| 43.3%~72.2%; DUk 5d )5, FE
BRI, TRERBE 32.9%, HESTIRE
B TREIREE, FFREEOF U M $e8UR; 1Lk 10d
JE B TR 54.9%, 15d JGBIATHEECFFE T 68.9%,
TREK PR R, IREIRNR 5d 5, S10 H1 S15 2
B FFEEE AR R, AR IR iR 3] 61.1%~
73.6%; {HIZRWREEH G, 1 SO X HEZHAFHEE0% K
10%, 3 MIVHRAHPRWE Bk 4aKF, HERDLE
B E PR BT (P < 0.05).
22 YWERBBRBRALGFERRFEH DA
DU RS H g R 1 pr
r. HENTIL, WA 5d )5, S15 PURAEE
HEE S0 HRE TR, HEEE 16772 1.37%,
ZITFE T 18%, SSHTIE T 1%, 1 S10 ZHAFER
F, BERIRET 10%. SEILERE, B S15 4Hig
B RBEACTRHRZ, S5 F1 S10 4HVKE 1%, S0

I BEHZER(P > 0.05).
R IR RIS d
il ZEN T
20F & b be
NG %f// - SN
B N N
.
NN
SO S5 S10 S15

44155
B s IEERRASHRANEARILE
23 PURFERAIL G ik A RARATH YR
LR P R A7 100 0 A A AR S0 DL 2.
HIREWT UL, LI 1 240 o DL B A FL UK, LK
5 d JEAER Y A AR SUR TR R IERHY 20.6%,

YU 10 d JEPCHIER A9 6.7%, YU 15 d JEFEE)
25 4.7%. WEBME 5d 5, S5 A1 S10 21 i e )
IEHAE, {H S15 4B T IEH{E, HRRaswes
S15 HHRERARSE BIIEF (R, DU gn st =
WA B, HrEAs b s A aEAaL. DLk
S5dJE, AAMEECEIGE T FE A IER @AY 39.5%, TL
W 10d J5FE A 12.9%, YL 15 d G20 9.9%. E
0 5 d J5, S5 S10 HIEAREMK S IEH (B, 1 S15
HXWKE T 41%KF, ERREEWG, 3 AR
ARV B) T IEFE. 20 A& LR
MR, YUK S d SR Aot FRZHY 35.9%, DLk
10d JENIRER] 22.7%, DUER 15d FEE 17.1%. KE
PR 5d )5, S5 Al S10 LHILARME BIEH /KF, 1H
SISAUIRE T 43.8%, {HARIREEW )G, 3 2R
WA RS, BARIMAE A S 2 URINA N, &
F2  TEYIENE TR ERIEEE K& B Rk
gy YUk REIR S

| 205

wiks AR MEsd 4R
4t/ SO 1223 - - 120.7
(x10%) S5 1196 257 1212 119.0

S10 1200 83 1213 1256
S15  124.1 58 805 1186

MLrEH/ S0 1250 - - 124.0
(gL S5 1280 46.0 1290 119.0
S1I0 123.0 29.0 1170 1256

SI15 1220 220 560 1186

Eaxiiliol SO 3.62 - - 3.57
(x10") S5 334 132 332 325
S10 348 045 263 38l

SI15 354 033 146  3.13

AR i) ) SO 36.8 - - 37.7
JERY % S5 377 154 349 347
S10  36.1 51 292 382

S15  37.0 22 177 340

LI S0 1127 - - 113.1
ARV S5 113.1 1049 1052 109.9
S10  113.6 1147 1114 1005

S15 1122 1003 404 113.0

SEE SO 39.0 - - 38.8
MaEHE/ S5 383 348 388  40.0
g S10  39.1 644 444 373

S15  38.7 66.3 383 41.7
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WIFSTR, %5 DUHEHSORRT AEh L))t A= B A (RS PRI 500 11

BT, (AP & A £ XHbEE DLk
WK, HRiE R KETRE. EHERE,
HEBETIRE, A SRHIRATCE B 22 R
24 AR BERRAT e 87 d ik A ALARAT B vh
DU RS e L A=Ak Tabr s i WaE 3.
HED I, R iEaER . BkER . AEATENL
W 5. 10, 15d JGE A —EfRERE N, ERER
WRJEYA TR EBRRER)E, S10 Fl S15 ZHAY 3
WFEPRIBERE T R (E A SO 21, 1H 5 1EH /K FAH
EAZ. MEPHIM=ERAEIEK 5d BIEA TR,
{HEEDUH 10 d J5 B2 T F%, AHIGRIELRY 68%, TLHE
15d JGF5E] 46%. WEHRW 5d J5, Hih=HESE
YR 2EEn, Hdr S15 U SRR, FERIRSE
Wa, Hih=HEgE AR E.
£3 AEAYIEIME TRBERE LS Mk ENIERTH
SEy DUk ER B
WikG AR W Sd 45l
BEA/ SO 35.6 - - 33.8
(gL S5 33.6 434 358 351
SI0  37.1 445 302 402
SI5 345 417 384  40.1
HEH/ SO 9.8 - - 9.9
(gL S5 93 117 107 9.1
S10 102 109 95  10.8
S15 9.6 112 102 101
BREA/ S0 252 - - 24.8
(gL S5 246 337 241 245
SI0 251 346 267 284
SI5 244 325 272 277
Hh=Hy S0 2.19 - - 2.20
(mmol-L'") S5 220 198 238 216
S10 216 147 202  1.92
SI5 222 1.02 187 197

| 2H5)

2.5 WA BERRAT 8 ILR R 1 %R

DU BRI ARSI B 52 W 4. B
ol L, YU B & B0 R BAEYLE 15d
Ja, TEWEARIRA 5d JERERERE, i
i 5IEFEEL D EES. s S 2RI E
HXE RPN FESE TRk, S10 A S15 A&
BAERE I 5 d JGakss T, SRIRLEEET, S5l
S10 ZHREEAWE, (B BEMT EF K P <

0.05), 1M S15 SXTHAH AR E ZEH(P < 0.01). 1
EELA LR AR FE LR MG e AR, P&
R G AL A S 0 BREAAHZEAS K.

x4 AEAVIEHME TRBRREESFINAESTNE %

PRAE R

T s
5 WA LR DRGSR s PRt
SO 18.35+0.27° - - 18.33+0.21°

F S5 18.36+0.24" 18.22+0.24 18.12+0.04* 18.37+0.17°
4 S10 18.61+0.06* 18.35+0.07° 17.96+0.1° 18.13+0.15°

S15 18.25+0.18" 15.89+0.02° 17.99+0.07° 18.0:£0.09®
H# SO 1.16+0.02° - - 1.15+0.04°
J& S5 1.17+0.02° 1.03+£0.02% 1.11£0.05* 1.09+0.02°
B S10 1.1440.03* 0.91+£0.02° 0.74+0.03¢ 1.03+0.03°

S15 1.17+0.02° 0.71£0.02° 0.64+0.05° 0.71+0.03"
# SO 1.61+0.16° - - 1.63+0.03"
K S5 1.62+0.05" 1.68+£0.02° 1.64+0.05" 1.68+0.02°
4% S10 1.68£0.03" 1.66£0.03* 1.60£0.01° 1.59+0.03°

S15 1.65+0.07° 1.64+0.03" 1.66+0.04* 1.67+0.03"

T FATEE AR /NG T BEAE R) R R 22 5 A B3 (P > 0.05),
FEERFI R R B (P < 0.05).

3 g

3.1 WAEBERRALSITFREABREGA
JHFHIE A2 £ 2R A7 T BB R A b 7, ZEDLIER M A
5 d JEIHEEORE T RE, FEVLEHREME 10d F1 154 )5,
JHEE TR, WHHAEZYUENE 5~10d N, 18
B EL R AT BE EORRE R VE, X 5 &%t
W (&3 (Acipenser schrencki)3 & IVHATIA(T A 57
R AT BE IR I RE S 16 — 30, W 53R B X 4 s
(Elopichthys bambusa)}JUdMIE T I 5E #E#E 3
FHIE]. FEASSEER b, FEESZ DU MME 5 T S
TR, 15d PUBREEHREY, R TRfREERK, [
BYIRERY 77.2%. REIR S d)&, YUEREAEDTHY
PRREIHEIRE, JELL S15 HIRE Rk, %
YUk IE S B AL ZH 2L RE & ) I S 7
i) R RN, HIBRER S, Fhrtduith. 4
MREEWE, 3 MUK IR B R A T 2
P, (HFBRFFEECHEL T gk, R
RN R A AR B R S IR
R, $RERaKE SYLHRE b
R HYIE R, RS T B
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(Platichthys stellatus B EFRMPFTE P LI, BIWKE
PR 5d Z)a, MEEIFMETRE, FEEREMZER,
EERZE EH, R RAE R K. AL A
L, S5 A1 S15 HLEREINR 5d J5, EFRH/NT
SHHEZH, T S10 ZHRE 5d AR AL,
X 52RO A A WPEF (Acipenser baeri)f) 3%
BRMITRSE AL, TIREHG, SEhnt i)
BRERAFEZFKPAHIE. bl S10 52
ISZRTEME AR 5 d B B TAMEAE R, TE X i)
BHEICR RIG I, {HDUERET )& 2060 442 21
TR E, B SR R, AR R
HRMNTIRL LA R FIMEE K.

3.2 MURARRATILY R IGATH Y0

TENMRIN Carassius auratus gibelio) FYe ik
(Misgurnus anguillicaudatus)™ 8L ik P40 £ 52
g al, HAgmiEcE 2 YU Sk BT,
MAECE D, MAEAEE TR, Tl
K. BetEsgn. FEASEma LR, s a
A RG>, YU S d R R A AEEECE T RE
RIEHH 20.6%. FEEDUHFEAIE, A%
ERRERRAR, X TR B AEDURIRAS T, H
RPERE IR KRS, 5HAMMH R SLIEEAE, u]
RE S AL 7R B P DU B B R R SN A 5. 214
AL EAWEIER 5d G2 T, 5280
EIEL T S G AR 1) R SN (KA R A =LY R R i
BEIREFUZHRE SR Bss, 16 2% BRI PG
iR kAR HAE 7. Mo &P 538) TR
[RIH) 25 5, AT I3 B . (Hucho  taimen) i)l He 4%
MR R B, A AR (7~14 )R DLER
BT, aAfEEERNTEASER TGS, 2
JEA A PTIIE.

AW, SZOURIE IS, AR Y
BEH. AEEMERER B/, BMEERIIE
HE 12 FNMEEARE BT, 5 3~4 HNNE
R AR SIS, TSR R
AR NE R A BoR, £ S dF1 10 dJ5, 10
HEERERA TR, HRWUHE 154 )5, A&
HEAREREREL EWEIRME 54 5 XAHE
Holml . ARSI EE R, YUk 5. 10, 15d B9FE
BN EAAN BT, DURIKE Sd SRV R
SIS, SR AR TR, XHRZAAERT)

O

HEHMEREAL A 0.38, miE BB (Esox
lucius)A)HERLL A 0.56, IR/KFE 7 BR(Silurus meri-
dionalis)HEREL A 0.99, B8(Cyprinus carpio) HEKEL
2.1, BEEVURRES T REK, 86T ERIGIE & A
R FE, FIAEHTRIE 1K PR LR B A
JE i T B
3.3 DURARRATILG MUK R0 %
TEBTHYLR A TR 32 e S >1Y, fE—E il
AR P A AR, W R A A M AL S A
A, TN RIE SR 22 B ME )G, &
FeAEIHAENE IR HERE R, NEIARIN s e, H
FHERE LAZERHT AR AT, 408 5 R A #1011 #E
J&, LB E A Rl Y, (B
SRR ST AN I B R B DUSERE Y. £
SR PR SY BR, E[E 4Lt (Sciaenops ocellatus) T
SRR NG RVE R B AR 7T, T SC e 05
FWH, A (Carassius auratus)TEFE I ILHE N 261H
FIEET, I HIE At &, BERSLERE,
HUAH 5 R0 IR AL R s ok I 28 BV FE X B 6
(Pagrus major)H) & YUERMEZE &I, HEZM
RE SR AR E FT, SRS S DI E TR S A 1L
e &2 B, SR I R E B R AE, K
EYHRRIPE, REEREE—E RS, 8
HFEE A A H A (Crenopharyngodon  idellus)
R R ¥ Ikt (Nibea miichthioides)” IS [
i34t IS R BRI R, TR
A B R ZE A Y 22 5, A ] £ 2 THT O DILIR Fipa8 e
VeI E R UL e B THFE S A B R E R, JI
FIH SR RE T AN, DURERIRG,
WL R S — WA, (AN ) £ 28 e L
IR KER. 83 (Silurus asotus) VYUK G,
AR S 2 W TS, 22 DUERMNE i) &
TR, JE2SA R A R A Y
n, AN, SEE a4 LA B TE
T RETE B R B A K AR
2R, AEHTTEYLUER R B FRAL A TR,
PUEREEIE] 15 d J5, AR BUHEA S BIFIL, ik
R 5d J&, Ml seicE o REn, JF Bz
HINR I TEARSETE #E, Rl )G A TEAR SR Y i 2
LIRS, (HRIEIG & & IFAR MR B R
Wilson ZEUUE LB, B S SECE IR
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WIFSTR, %5 DUHEHSORRT AEh L))t A= B A (RS PRI 500 13

ZH RN, Hayward 2557 Quinton ZEP*ISzad % 3,
DU AL ER ) BB E R R E, AL A
AR, EXTRRAUKFICHEZES. X 5SS
WAL, BIFEAEs LS R, WL RERGRY A
FMETIRER, mMKEIRRE, NKEBKE
e T WL REN.
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Effects of starvation and refeeding on physiological and biochemical indices in
juvenile of Lateolabrax Japonicus

HU Lingzhu', ZHOU Xuanyu', ZHANG Shun', XU Shanliang"*"
( 1.School of Marine Sciences, Ningbo University, Ningbo 315832, China;
2.Key Laboratory of Applied Marine Biotechnology of Ministry of Education, Ningbo 315832, China )

Abstract: To investigate the physiological and biochemical indices of refeeding on the starving Lateolabrax
Japonicus juveniles, the regularly fed Lateolabrax Japonicus juveniles were served as the control group SO. And
S5, S10 and S15 groups were starved for 5d, 10 d and 15 d, respectively. All the juveniles were refed normally to
the 35th day following starvation. Samples were collected at the end of the starvation, the fifth day and the last
day of refeeding, respectively. Results are as follows: (1) The liver index of the L. Japonicus which were fasted
for 5 days was reduced to about 78% of the initial value. After fasting for 10 days, it was reduced to 50%. After
15 days, it was reduced to 40%. (2) Compared to SO group, the feeding rate of the experimental groups reduced
evidently by 10.8% to 24.0%. (3) WBC, RBC, hemoglobin of the L. Japonicus were all significantly affected by
hunger stress, with all the indices dropped dramatically. On the contrary, TP, GLB, ALB in blood of L. Japonicus
all increased after starving for 5, 10 and 15 days. And all the indices recovered to average levels after refeeding.
At the end of the experiment, the indices all returned to the average level and the response of the S15 group was
the slowest. (4) Hunger stress had no significant effect on crude ash content. Crude fat content showed a
downward trend. At the end of the experiment, the protein level of S5 group and S10 group returned to normal
levels, while there were still significant differences between S15 group and the control group. The protein
content didn’t decrease following starvation for 5 and 10 days and it decreased following starvation for 15 days.
However, after refeeding for 5 days, the content resumed quickly and showed insignificant difference compared
to the control group. The results indicated that the fat in muscle was firstly utilized and protein was the second
when suffering from starvation. After refeeding, the protein in muscle resumed first, which was followed by fat.

Key words: Lateolabrax Japonicus; starvation; refeeding; liver index; blood indices; muscle composition
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