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B g 5, ARG, 3 X E

DR A0 32 IR X 70 80 4h £ 5H 10 B s 1 A2 00
X
i

(Ferp Rl Rz K P2 B, WL BRI 430070)

WE: 05 T UL A XS S YE R (Culter alburnus Basilewsky) #h €80 1% J& J7 A0 BT BE R AL BB vE MERO 2 . 7E
20.3~24.8 C 41 T8 375 BAMsA4h @ [ 1KRE (4.224029¢] 2228 5 4, 2RI 0d( X4 ) 4d.8d.12d A0
16 d, MG EHME 16 do SRR UK 4 d.8 d |5 DB e B A NG TTRGE M B2 TR U 12d )5 R ViR &
PEATY B3 T B B R ULHERS RE 4, VE AL RS A TP 4% Ik B HROR)E . & 1 e v M s A . L AR A 2 e
W (BRI 4 d ) AR BERTIHATKCE, REBHKEEE: WERR 445, BRI 4 d E 5% I &IV
12 d ARG BB EE A 2 B2 m TUUHMATKFE, 8 d BIREEE . SEMEHSMEATL, IBITEE e RE A 2 B2
TV RTKF . SR 5 Bl K E I VUM 4 d 28 00 I8 107 B M AR e 40 DL T TRV ASc K 1, I S Mg s k. [

E KPR, 2008, 15 (3) : 439-445)

SREEIR): FEMEER; VU I S LBV
FE4 %S S959 XERERIRAD: A

M W 1 (Culter alburnus Basilewsky) & —
e ot s, HNAME A& E e, 2 5%
HMEHE, & &2 MEFRD I WIREER, NER
i U R TG, B A — PR A SR
m e PURIE N — M EZEN M IE R T, X f
KWERKBRELHMEFET NS EREZ
M. Lk i SR (Acipenser schrenckii) ' |\ [& &
(Panaceas polyuranodon) " 2538 14, 5§ 1% 1 1t 2 i)
O HRIE . A ISR 13 10 B 05 1 BT 90 0 AR
DLARTE . ASHIF 0 R 0 27y £ 77 1L o 3 70 B 7 4%
W 5 R Vi o TR I M e Y A A g
TR 508, EEAEIUIRAEEP AR, 4
RS i) (145 TR AT SURT SR 0 S R AR I S R
1 MR5AE
1.1 6

UG T 2005 4F 8 AW B WL A FHT O
LIERER Y iR CR AN I e EI RS S N N ca 8 e |
FTRENEEKEES (HER 1m). Sl
AT, R R BN (4.2240.29) g, 3% 375 REFEHL
BN 15 FUKIRH, 46 25 B, BRMEE 2K, 4

W Hs B EE: 2007-03-12; #8iTHHH: 2007-11-27.

XEHHS: 1005-8737-(2008) 03-0439-07

TR 8 130 F 17 200, TR T M KA R A
AR PR I KIS B A ORI R, BRI TR R
AT, 250 AN TR R . B 9R S s
B RS AW BRAK, 24 h R, BREE
e K. 525 HA F] KB fR R 7E 20.3~24.8 'C, DO 4
(6.31£1.73)mg/L, pH & 7.4740.38, B & & (0.30
+0.09)mg/L. ZhfEFE 14d )5 46 IE LK,
15 FUKIRFE 57 3% 5 AN AL B, B4 3 A TFAT, 4
LR Od (A4 ).4d B4 ).8d (C4).12d (D
M) F16d (EA), YLHRE RS ik & #em (1
f)16d.

1.2 LEAHAE

1.2.1 HUEBIEROBE  YURIFEET LR
SER AR ITIA)S 4 d.8 d. 12.d Fi1 16 d I 5%
Mo EL 6 B (R—FATH 2 &), RS, Bk
B M IR i A0 i 1, BB IR s BY O Wi, ks i
R (IR R E R ), B KR 28T K
Ve N Y, B RRER R B T R, UK T
AR, 7E 4 °C 13 000 r/min T B0 30 min,
B3B8, 43 0 i T IR < 65 P 0 s b i
1S P S oy O P 475 12

EEWH : #dba “+— 17 ERBRI E %8 (2006AA203A01).
BB #0% (1962-), 5, BI#Z, WK 325 Fi L A2 A 2257 . E-mail: fangixue@mail.hzau.edu.cn
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440 o IE K e R 5%
1.2.2 HUEEEMAANE HABREENE R 2 HBRESH

AR — By R A7, v M B R N R A e Ry — Al 2.1 LB ERIE TR Sy B O
SR R, IR T R OR R 2 B A TS 4

MFLLBOK . BREREZNE 3 &, B H
FI1E.
1.3 HiEAbHE

FT 15 5 E 8 P 84 + bRiEE (XESD) %
7R, A A statistica6.0 3 AT B AFE o = 0.05 K
AT EZ 0 R e AT A R E R 2 E I

(Duncan’ s) -

2.1.1 B RESREWS S EQEEENTL

IR $A T SR ) 20y £ B 1 B 0 R R R R A
(R D). Ntk4dE, EOEEEHE TR, S50R
HEREE (P<0.05); YLK 8 d &, & B4
R SR 4dHEREBE (P <0.05) (BT
JEAFAN ) s YLtk 12 dFl 16 d )5, RABRE M FEOAR

DIk

® 1 YUl R s & F O ERFE SN EL

Tab. 1 Changes of protease activity in C. alburnus juveniles during starvation

pg (Tyr)/ (gemin)

s

=N

73 # Group

Tissue A B

C D E

2305.27145.05"
1707.40%120.09"
539.87163.08"

A% Foregut
J& #4 Hindgut
FFREAE Hepatopancreas

1951.70450.37°
1394.33439.53"
4224341391

1296.73£23.01°
719.57+£19.87°
30030+4.57°

1434.67 £ 67.40°
832.57+£20.19%
322.934+16.82°

1433.47£54.75°
997.234+71.56°
387.57£11.11%

V¥ A~E BRI 0 dv4 d.8 dv 12 d 16 d; RV FEAT S EHFF R ARWEH_HZAEZREE .

Note: Groups A E are starved for 0 d,4 d,8d,12d and 16 d, respectively; values with different superscripts in one row mean significant

difference.

212 BERESERHAERSEEQERTFENT
W FHEEE, EABE R EA A, R R
4d JFIR B —A =g, SR IE TS AL K
(R 2). BEAPBMF AR, Pk
4 d HHHNE 4 d 58 O EEIRE 2 LA 8K
Vo UL 8 d AN 12 d 4UARAL, FEFMR 4 d S RTIA )R
W B8 B R RO R LR AT I KT, {5 BT A
E B E R A B S T UUVHRET B K F (P <0.05)
SHIEFRERE 8 RAE 12 REEILWR M
K. YLtk 16d 45 12 d AL (B)EE A EE
EHERHRR 440 R EES TR K
F (P <0.05), F 8d 5 BRI AT B /KF. AT,
TR T 8 B e, U TR R
WY o B B v PR T, ULURIN (R, TR S R

[ B 0P S SR A el o, R KT B TR
2.2 PUEMMBIRIEDIE hAB L) &R EEE T
221 HURISIE RN L) & MBS AT
DR SRR s 401 4 £ S Ky Bl 7% 1k ) e 3R 3. EAL
PR, Sk B8 3 1 B A L PRI RO B 0 R B AL
T4 d g, & HALVE Ry BRI VE M B2 R R LR 8 d
S BE S R (3 R BV PR R R LR 12d
J&i 5 JE W RO FBE I Hh e R B A TR S LR 8 d A =
SR (P <0.05); MAE VLR B EE— 248, %
WAL ERE AT TR, B EROCARE . &
REW, YVRITE B (YL 4 d.8 d) TRy BRI T
TR R, (HEEE YLRAR B e — 538 0, PR
PN -

PDF S i “pdfFactory Pro™ i RAG]&E www. fineprint.com.cn


http://www.fineprint.com.cn

31 A 2 S« LU TR 452 MR o R A 8 4 £V A TR P R 441

*2 ERETERERRGEEOREENTL

Tab.2 Changes of protease activity in C. alburnus juveniles after re-feeding

pg (Tyr)/ (gemin)
ZH 7 ZH4R m/ﬁﬁ%\ﬁﬁﬁ PREMEFTE] /d Time of re-feeding
K Before
Group Tissue starvation 0 4 8 12 16
il [ 2305.27=+ 2352.03% 2347.67+ 231047+ 230433+
Foregut 55.18 185.60 93.46 98.80 135.99
A &5 1707.40+ 1696.80+ 1740.07+ 1666.50+ 1691.37+
Hindgut 147.08 99.40 87.02 84.55 153.58
JH e iR 539.87+ 511.30+ 509.20+ 510.10% 549.73+
Hepatopancreas 77.27 36.25 34.53 67.30 57.67
i + + + + +
Al [ 2346.703_ 1951 .70b_ 2441, 103_ 2340.003_ 2340.43 5300004 78.74°
Foregut 55.78 61.70 87.98 73.23 178.06
&5 1802.53 + 1394.33 + 1780.17+ 1764.40+ 1737.10+ .
+ a
B Hindgut 91.25° 48.12° 16.08° 20.62° 91.96° 1666.43+96.28
IR AT 52023+ 42243+ 60327+ 546.27+ 513.63% 51053+
Hepatopancreas 49.90" 17.05" 7.21° 78.59° 36.37° 35.21°
i + + + + +
Al [ 2352.31”_ 1433'477 2510.133_ 2500.12_ 2387.0;_ 2326.80 4+ 82.36"
Foregut 68.57 67.06 38.52 9.30 51.93
c &5 1672.60+ 997.23+ 1860.07+ 1735.17+ 1749.40+ 1666.5+
Hindgut 74.65° 87.65° 63.93° 33.36% 60.53 % 84.55°
483+ 57+ 93+ .60+ 27.80%
T R 53 83b 387 57C 683 933 653 603b 5 780b 54037451 75"
Hepatopancreas 13.86 13.61 22.41 30.42 87.87
Hir 2374.80+ 1434.67+ 25374+ 2385.57+ 2409.77+ .
i 37 803 3 67b 537 ; 385 573 09 773 2384734 92.99°
Foregut 86.36 82.65 67.28 59.35 67.72
1857+
b &5 1704.27+ 832.57+ 857 1801.97+ 1714.53+ 1689.03 &
Hindgut 4427 24.74° 57.17° 53.63" 36.68° 112.33°
IR AT 54333+ 32293+ 704.30+ 628.93+ 541.80+ 518.80+
Hepatopancreas 23.91° 20.61¢ 26.35 50.57° 18.68° 19.26°
Hir 2370.10=% 1296.73 % 254820+ 2414.60+ 237250+ .
i 370 oa 96 73b 548 oa 603 37 503 239743 4 49 26"
Foregut 86.45 28.18 45.13 4145 123.88
E 1698.47+ 19.57+ 1879.73 % 1775.67+ 1706.63 %
EHZJ 698 7b 719 57C 879 733 775 67ab 706 63b 1694.93455.27"
Hindgut 50.78 2435 34.08 89.03 54.84
531.37+ 30030+ 701.97+ 610.17+ 516.80+ :
JFF IR E : : - . ; 556.73+28.53"
Hepatopancreas 18.46 5.60 19.46 25.07 18.65

V¥ A~E BRIV 0 dv4 d.8 dv 12 d 16 d; RFFATSH L FRARNEA_FEZAEZREE .

Note: Groups A E are starved for 0 d,4 d,8d, 12 d and 16 d, respectively; values with different superscripts in one row mean significantly different.

R 3 YURILTE R L) fo i M EEE AT
Tab.3 Changes of amylase activity in C. alburnus juveniles during starvation
mg (maltose)/ (g®30 min)

HIR 73 #1 Group

Tissue A B C D E
A% Foregut 6.76+0.25 5.9340.18° 5254023 4.49+0.36" 4.12+0.09°
J& ¥ Hindgut 5.41£0.22° 4.7240.22° 43440.28 " 3.2440.14° 3.17£0.17°
FTIHE T Hepatopancreas 9.5140.40° 8.5440.23" 7.1440.23° 6.16+0.35¢ 5.3620.10°

V¥ A~E B BT 0 dv4 dv8 d 12 d 16 d; RV FATSH EHFRARNEA_FZAEZREE .

Note: Groups A-E are starved for 0 d,4 d,8d, 12 d and 16 d, respectively; values with different superscripts in one row mean significantly different.
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222 BRIRTEHAENLGSEHEEEIENTL
PRI R e R RS 1AL S R AR 1A
PARAL, FF 00 4 d JEIEE) 1 A, TR s T

PR (P<0.05) (BEYLR 4 d 41)5 AU EATE 2 9L
H12d HETh ), JFREIREXFRAKT (£ 4).

*4 ERETERARNG EEMIEENTL

Tab.4 Changes of amylase activity in C. alburnus juveniles after re-feeding

mg {maltose)/ (g®30 min)

k| 4H 4 RIL kA B KB EEIA] /d Time of re-feeding
Group Tissue Before starvation 0 4 8 12 16
Hi s Foregut 6762031  6.78+023 6724055 6561045  6.69+0.34
A 5% Hindgut 5414+026 5574056 5524017 5802023 5524049
FFREAE Hepatopancreas 9.51+048 9.50%£0.17 9.64+047 9.61+0.16 9.484+0.56
Bii#% Foregut 6.74+£0.25" 5934022° 7234029 6.77£021° 6.78+£049° 6.434+0.38°
B JG% Hindgut 5.79+0.19® 4724027 6.08+£025 521024 575£040° 5.70+0.34"
JF##EE Hepatopancreas 9.3740.24° 8.544029° 9.47+029" 9.46+0.05° 9.66+039" 9.18+0.16"
Hii#% Foregut 6.41+£0.34° 5254028 7764032 6.93+£0.46™ 6.89+048" 6.55+0.23
C  J&M% Hindgut 5.7040.22° 434+034° 6.77+037" 586+023° 5.67+0.38 587+0.16°
FFIE T Hepatopancreas 9.48+0.18" 7144028 113040.40" 9.9240.10° 9.80+0.16° 9.60+0.33"
Hii#% Foregut 6.79+£0.24® 4494044° 796+023" 72£040° 6871065 6.47+0.33°
D  J&% Hindgut 5.58+0.34" 3.2440.17°  6.74%0.33"  573%£0.34° 5712031 5.74£0.17°
JTIE T Hepatopancreas 9.594+0.41° 6.16+£0.42° 11.41+0.53* 9.66+0.19° 9.55+0.49" 9.43+0.24°
i Foregut 6.47£0.31° 41240.11° 8.06%£0.20" 7.41+029° 6.71£0.34° 6.51£0.29°
B em Hindgut 5.5440.52" 3.17£021° 6.77£027" 545+020° 5.62+049° 5.55+0.21°
FFIE T Hepatopancreas 9.70+0.51° 536+0.12° 11.85+0.40° 9.81+0.18" 9.73+037° 9.46+0.35"

V¥ A~E BRIV 0 dv4 d.8 dv 12 d 16 d; RFFATSH L FRARNEA_FEZAEZREE .

Note: Groups A E are starved for 0 d,4 d,8d, 12 d and 16 d, respectively; values with different superscripts in one row mean significantly different.

2.3 YLEAN TR IR A2 AR eLh & Be B B i 1 1Y
T

2.3.1 LRI 2 RN & RE R BRI EH
UM R b i e 1 B PR (R 5). 1L
Tk 4 d Jim, M BRI IR B I S, S o0t AT £ B
Z5 (P<0.05) (BRATIAL ) s UMKk 8 d Ja, s Wiy g%

PR T %, BYk4d 2R 2% (P<0.05); Yl
P12 d )5, RWT B R PR AR T B, H 51k 8 d 4
ZR e (P<0.05) (FRATIAN ) 5 BEE ULHRAYE—
2548 T, A Wy B 1k R R P v R, DUER T
3 CULEK 4 d8 d) i o B MR AR A BRASOR, T PLAR
Ja BIARAL BN -

R 5 YURILTE R fa IR A EGE AT

Tab.5 Changes of lipase activity in C. alburnus juveniles during starvation

ug (fatty acid)/ (gemin)

441 4344 Group
Tissues A B C D E
i Foregut 18.3140.78" 16.9140.29° 12.2040.40° 11.11£0.53" 10.11£0.34°
J& ¥ Hindgut 26.20 £0.33" 21.96+0.643 17.06+0.31° 14.9340.78° 14.050.40°
AT EHE Hepatopancreas 8.81+0.29" 7.12£0.26" 5.05+0.21 3.9940.27 3.68 £0.09°

V¥ A~E BRIV 0 dv4 d.8 dv 12 d 16 d; RFFATSH L FRARNEA_FEZAEZREE .

Note: Groups A-E are starved for 0 d,4 d,8d, 12 d and 16 d, respectively; values with different superscripts in one row mean significantly different.
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232 BRIREERARMGSIEREEENTL 7 KRR FRHIRE BRI ATCT . LR

YU #eR Ja IR T B P AR LR 6, 5 A
PRI Ao Tl A D, S TV T e 22 3 v T DLERR T K

*6

B DVER 4d 21, AR B R AR IR N LTI TR]
B, AR EE S AR UK -

EAR IR A2 R L) £ B AR AR MR T

Tab. 6 Changes of lipase activity in C. alburnus juveniles after re-feeding

ng (fatty acid) / (gemin)

ZH 5] ZHER T AL B AT P B VR ETE /d Time of re-feeding
Group Tissue Before starvation 0 4 8 12 16
Hii ¥ Foregut 1831+£096 18.694+0.56 18.62+0.76  19.011.07 19.33+0.83
A J5#% Hindgut 26212041  2668%E127 2631090 25874090 2620%1.11
JFREAE Hepatopancreas 8.81+0.36 8.90+0.96 8.90+0.22 8.57+0.64 8.34+0.62
Hi#% Foregut 19.0440.12°  16.51£0.35° 20494051 18.432+1.06° 18.38%0.68" 19.3540.67"
B JG% Hindgut 2627+1.18"  21.96£0.79° 29.51£0.59" 25.86+0.57° 27.00+1.31" 26.53%£0.59"
FFIENE Hepatopancreas  8.53+0.71°  7.1240.33°  9.96+0.33° 8.77+0.23* 8.97+0.97*  8.54+0.45°
Hi#% Foregut 18.9640.48°  12.20£0.49° 22.5240.76" 19.8720.41° 19.25+0.98" 18.95+0.63"
C  JG% Hindgut 26.28+0.77°  17.06£0.38° 31.82%1.53" 27.09%0.99" 26.56%1.35" 26.47%0.65"
FFIENE Hepatopancreas  8.50047°  5.05+0.26°  11.17£0.29"  9.37+£041° 8.85+0.33"  8.67%0.66°
Hi#% Foregut 19.264+034"  11.112£0.65° 22.64+0.53" 19.33£0.95° 19.09+£0.30° 18.974+0.47°
D  J&% Hindgut 25.7940.34°  14.93£0.96" 31.6+0.84" 27.824+0.58" 25.89%0.57 26.19£0.84"
FFIENE Hepatopancreas  8.45+041°  3.9940.34°  10.65+0.41° 9.32+0.85° 8.534+044° 853%0.11°
i % Foregut 18.894£0.42°  10.11£0.42° 22.69+0.39* 20.56+0.52° 19.324+0.84" 19.12+0.63"
E e Hindgut 26.15£0.29°  14.05£0.50° 31.43%£0.94" 27.55£0.42° 26.72£0.75" 26.28+0.54"
FFIENE Hepatopancreas  8.78+0.13%  3.68+0.11°  10.67+0.49"° 9.38+043° 8374035  8.84+0.32"

V¥ A~E BRI 0 dv4 d.8 dv 12 d 16 d; RV FEAT S EHFF R ARWEH_HZAEZREE .

Note: Groups A-E are starved for 0 d,4 d,8d, 12 d and 16 d, respectively; values with different superscripts in one row mean significantly different.

3 itig
HWEBE AU AL E
Das 1 Triphthi™ A 4 JFF T 5 24 WA 48 (15
JiR, DR O P M6 U ) i 5 1P 1k 59 B A O 1 T
Jip 3 4 0 i BE B O R SO B A B R, SRR
B B G R IE AR . AT U4 SR A
FF, AW B0 £ 1 BV VR AT i & R iR, I
A% B4k, 750 W 35 686 (Anguilla japonica) ™.
th 48 &3 (Acipenser sinensis Gray) '\ 8% (Siniperca
chautsi) ", # % (Monopterus ablus) ™ % 4 2 (1]
WFFUH, R T 5 b B e, R 1O
TH X 6 A AR 2 T A0 B T R B 9T R B B S
% (Hypophthalmichthys molitrix) ] 8 (B & ¥ 5o
4 W5 AW AR L, (B f (Mylopharyngodon
piceus) ANFH L E TR A GRS RS-
AU O 2 I B A1 ARATT A Ay a2 R O 2 2R v AL
TEAN[FIEBA 87 B B i 1t o AT DR T

R 801 4 0 Y AT P S Ry O R A R

3.1

Wk B s AT IR 2 e i A, 3 P T 2 s i
VENR BRI G R . RIS R BAR 2 A R SR, B
MK EE —E R EE T . AT 5 1992
SE A A S0 s N ok B A B G B (Aristichthys
nobilis) « J& % % 3k 1 (Tilapia nilotica) 1 1994 4F
DA T BRI BT TR LG 45 RAR L. T R 4
fm st WOV B 57 % T3 4, Bt (Crenopharyngodon
idellus) . 8 (Cyprinus carpio) . Wl (Carassius
auratus) % 5 P4 Jig 8 VT K B NG PEVE IR B
S BRSBTS B R T T A
WE, AL R Bk A

R 0 i T DR W e v, WU IR 2, B
JBR A B U, 3 15 A R ) g DT 1) = B AR A R S
Wa. R ™S R 5 S B AR B
VeI B T AT . SR T R R T
B W THTHE, 5 A Seih 45 A, A g ™
Fig R I 7 T ) R N R P v T . AR
Sk RIS R DN A R (BT R I R O
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BH I2 v M, T SRS 1% T s 7 ) 9 2 U L
%o EHBLRT I, (3835 40 18 N B 7 B rR) s Oy A1 2
DAl £ P AP SEAN [T 2 )
3.2 YUERXHAEE R

TR X S i B 1 T R TR A B B v
Ve e ema. RV, T A B R TR T R S A
Ko BIE AR T P 31— R T, Ak LRk,
WTE T AL

1 F At — 8 £1 S8 R BT 57 v A A A DL Y A B
Munilla-Moran""? R IV KZE6F (Scophthalmus
maximus) FTE AL IHErF™ A 5200, AT B I RS2 0P
TH AL B R M AR R A IS, i ELE B ) B R
(e, P S R 1S T R R, Bl
Xf FEME &5 (Laterolibrax japonicus) IR 5T R IR, YL
TRAl & 3B AL | E R R A BT N B R R RT R
R VPR BA T3 A0 18 5 A 40065 30 I HLABCR S, DL
W ALEG I R R UYL S Ak, i i e A
B S BBE B B R T K R 8 R G0 T AR 43 A
], RV TS LR, SRR 28 B 1R H
RNETEAE, WG T 3 (B 5 1

WA EE TR A RS R L ARG
FREGBEE U R IR, YLK T 82 0 VA B M A KR
Tt oREER S U RS R B, £ UL e 1] 4
P2 e T by B O MR T R, R 25 UL TR IS TR 45 4 1 0
J& o, HOE M MRGE BT, mER s P iR, il
Tk 7 d W R ER T AR B IR A B
P HE R RIS R, ek )s, & 39 i
P H AN [FIF2 B 1 B, AATTA R X vl BE 2 LA
TALEIT AL SRR YUHRET, A0 K A 1S N AR
b, T8 i B R B A PR I v, DA B FRAR A H
A N TR i A7 420 o DA 5 A i 1 R, R TR PR Y
PO Y .
3.3 ERRXHAEEENE

I BT I A i J R S R S R 1R
BHBEVIMCR. a2 H A E N E L
R R I F2, B A& R A IS W 38 0, 8 AL BRI &
F RISy W AR 2 B0 . Pedersen 25 M7 o G VE
# (Clupea harengus) 17 #HF 5T R ILFRE (1 &
HWG R & | g N B A 4K . Zambonino
sz ) 5 10 16~38 d 13 85 (Dicetrarchus labrax)
A€ B Bk O, JBE R 0 R i 35 0 1 R . 1 1)
T A .

AL R R, PR RS, 04

TH A BV PRI T 22 23 & T UL AT K, R )5
BRI EH . M " RIS E 4 (Sciaenops
ocellatus) T¥IE Ky B o5 11 A0 52 I AR ) 0 AR AL B 34
B A BTG ARSI R —3, TR " R
R Rk E IR RIS TR e Y
R YUHR 2 5 | A4 T TR T 2 2R 45 4 AR AR Ak
15 40 B R P T B S T A2 B 1 SE PR AR AL, AT
FHUXLLE T 1A A B IR PR, T AR R
VR, B IX RS B SE TR AR AL 5 | 1 B v T PR
E 22 WAFIR G, B AT AT T B MR S B TR AR
SRFIRERS. AR RIS APy
PEFIR RS B L.
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low food supply in the early life of larval hetting, Clupea

Effects of starvation and refeeding on activities of digestive enzymes in Culter
alburnus Basilewsky juveniles

FAN Qi-xue, CHENG Peng, LIU Wen-kui
(Fishery College, Huazhong Agricultural University . Wuhan 430070, China )

Abstract: The effects of starvation for diferent time and refeeding on the activities of digestive enzymes (protease,
amylase and lipase) in three parts of digestive organs (foregut, hindgut and hepatopancreas) of Culter alburnus
Basilewsky juveniles were investigated indoor under 20.3-24.8 ‘C. After two weeks acclimation, 375 juveniles,
body weight (4.22+0.29) g, were divided into five groups (A, B, C , D and E respectively, three replicates, each
25 individuals) , which were starved for 0 d (control) ,4 d, 8 d, 12 d and 16 d, respectively, then all re-fed for 16
d. The results showed that the activities of digestive enzymes were influenced markedly by starvation (P<0.05) .
The activities of three kinds of enzymes all decreased sharply during the first 4-8 days of starvation; the lipase
activities of fish starved for 12 d still decreased and were greatly lower than those starved for 8 d (P<0.05) , and
then the digestive enzymes activities tended to decrease smoothly. Upon refeeding, the protease activities in the
three parts rose quickly, reaching peak on the 4th day, of which the protease activities in hepatopancreas (except
the fish starved for 4 d) were greatly higher than those before starvation, and then fell down to the level before
starvation; after refeeding for 4 d, the amylase activities in three parts mostly reached the level that was greatly
higher than those before starvation, and then recovered to the normal level after refeeding for 8 d; the lipase
activities also rose to a peak after refeeding, and then recovered to the normal level; the longer time the fish
starved, the higher the lipase activities rose. The distribution of the activities of digestive enzymes in three parts of
digestive organs of C. alburnus juveniles were also discussed in this paper. [Journal of Fishery Sciences of China,
2008, 15(3) : 439-445]
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