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B 2 B B AN A B 415 X0 43 B a8 B9 Ao K2

g, £EHT, T o7 MEAL E OE Rt
(1. MRS R PR VORI S5, 1 201306
2. B LR AT/, WATHM 311100)

FE: SRR BCF AR EGL.86+1.47) g W HE &, MAHLA K 2 AL 4, x4 (CG)F L
41(SG), &4 3 MFAT, YUK 15, 30, 45 F1 60d, M AR A ALK . WA £
A, MR A AR AR E B R R ERERV: YURAEEE . KL, TR EE
WTATB4, MAEIREENEK, EENATHALEEERNE M, FHnEaR4EE
MY, B4 EAE 4 M HEHWE W ZRP>0.05), kKolEaREENHEAE
SHR R R, fE R E AN 15d B 5 X B4R A R B £ 5 (P>0.05), EE
3AE A PR 4R EE TR 4(P<0.05), EYLk 4G 3 MBI TRE, MEIL A5
K, ke, REEEMHHE =R EA 4 DS E AR AW R T 4(P<0.05), YLH
AENEBRKEAGTHRROMRA T/, NEARAEE BB FEE 15, 60 d B 53 E4
%A B R B (P>0.05), 7 30d i & K, 45 d B2 E FHE (P<0.05). B & YLk I BY 2E K
E PB4 AL RNA : DNA Z LA F 3% A H 88 273 P>0.05), AABEFSHEAENT
EFUER, MERBANEKNMKAEN LR KREHGHAS . AERMABEEAEMNANF T
YL 15 d B 5 3t B A% A 9 B = 7 (P<0.05), HJ5 tuxt B4 0 23, & i A B9 2E K LK
UARBBEATEREN FA S, £ 15, 45d i 5 B4 %A W 8% P>0.05), &
30, 45d B B #F A5 (P<0.05). AT ME P A & B B A B vE M7 4 AN A X B 4 T 3 A3
Ay 5 AL AR, AT RO R PR E BRI B E R — PR O RO B RO B AR AR o
B KA R R (AR ISR s R GE R R R G YL E 2 &M Ak, T2
JEL 3 M AR B B AR AR B AL

KR E A YUk Ea R, e R

hESES:Q591;S917.4 X EkFRERD: A

FEH AR R RN U SRBHACE T fa e m i B A 8
AR AL . BRI R
S T 52 B IR A Bae, UK T DU R fa 2K i £ 5
oo AR 2 g5, HE AL
Htk, NS EH — B2 REEYVRRE T f
2tk AR AR B AR AL, dn e LA Ak
(Oreochromis niloticus)!", ffi(Haliotis fulgens)®*!,
fil (Cyprinus carpio)™ 1 & - ¥: #: (Oncorhynchus

Yis HER: 2011-10-27 & BEA: 2011-12-26

spp. ) AR A 2 A A AL BRI, KL K P
fif; (Gadus morhua)™, KP4 EfE (Salmo salar)®
£V (Acipenser transmontanus)!”!, #1f#%(Oncorh-
ynchus mykiss)®45 8 35 Xt i 1l F1 2R 1 IR 455 2R )
JEFI52 0 . #46 (Ctenopharyngodon idellus)fE Jy 3k
B A5 G5 (IR K SR FE A, FH S AR 5% 42 Hh 7E S 1Y
DU HAE AR R Az R ORI T
S, T 0T R 1R R A A A s e oK DL R

BENTE v E KR RO B AT WAVH f Sk B S IR TS P O =R L TR 2 b e R R T ik H
(073205111); ¥ B BT T NIk 7= Bl S ial bl 5 25 i I e e 0 H BE )

BIAES : 1EF 44, E-mail: xmhua@shou.edu.cn
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GiiiE . EE . RN FUREEAE S = KR EY R,
£ 2 BATT A R =R R R B DR A
ey B SR YR, R K2 BRI 2 K W)
YUk I8, (HAS [R)Rh 2 ) fa 7 AS [R) AR B AR K B B
LT A2 YUK ) g 77 H AT [R) A3 1 PR R AR, PR Ik
ot R VR A0 I ) ) Tl LA AR TR e

AT 5 2565 I B e R LA ol 37 = R
fEA6HR LB RNA @ DNA FI4 B2 I S H8 45,
MR LUE A | a2 204 A A I AR BRAE A=A
5 TR B R A i LR 25 42 T X 2R
F1 5 g 105 A 3 PR R, B R T A
DUk 72 Hhowt g S 4 B i R, GO B 1 s R
NEWI W KB SR, R T g f UM A R 1) —
FANAAR SN AR 5 R A s IS Lk E
1) A 5 0] 3R B4 A
1 MRS
1.1 Rt

IRIR B E X R YUk, R E 31T,
S0 1A 18] % A 2 e MR I AR, DL A B R AR
falfph, SZERMI 60 d, ME EHATE AR bR . L
WAL N . M AEfbdE PR . RNA @ DNA IS 2
PR 5t S
1.2 RBEE R

T2 0 ) AR 4l B E 5 1RDRLE SR bR 1 (SC/T
1024-2002) il % o #ARK B R FHZ R KIRAH
T Bk AR I RHRE 2105, R SORL AL T B AR
1.5 mm BRURL, BETARAE T-20C A M. il inl il
BRYE S EILE 1.

1.3 fAFERE
FE I 98 T I 5 B Sk SR el R b K = SR A S A T
TAFRRK . 7R KT P CE 6 AR (AR R
R0 2 mx3 mx1 m), Prefer: | B S 0 R fa
[(11.5240.21) cm . (31.86+1.47) g]BlHLI> A R4S,
HIE 3 AT, BT 36 B, gl
WARDELIINSE 2 B, FEREIE R A R E A .
20104E7 A 18 HZE 9 A 18 HikHf A KikE, Ml
60 d, FERFEME 2 K (08:30., 16:30), HEMEEE MIRR
W 3%~5%, FHfRBTE . KRB E T mEL
JHEE, JF H IO KRR RN T . IR, H AR
24~34 ‘C, NH,"-N <0.3 mg/L, DO>5 mg/L.
14 HRBXE

Ay HIERR SRS AT 2 15, 30, 45, 60 d Hif
SRAEREAR, FALURAE 20 B, ] MS-222(100 mg/L)
RIS, WA . AR, R R
KU, 4 CHE 6 h )7, 4 000 r/min, 4 CE.L>
10 min, HUME; JCRH AT, A Ao iy i
FUF B PR E; SR I O fa N 2k 5 2 6 2 [a] (1)
FIWL. BT REAR-20 CLRAF. .
15 MEREESHE

AESEE (condition factor, CF) = 100xIG{A i &
(/MK (em?)

EAAR EE (viscerosomatic index, VSI) = 1004
JUE (@) A BT it (g)

JFEH (hepatosomatic index, HSI) = 100xJF
IR (g)/ 14K 5 1 (g)

JULPA % FR LA 52 - 7K R 105 °C A I T4

#1 RRENERREFER

Tab.1 Formulas and nutrient compositions of trial diets

JEURL 2 ik TiE% JOREZ R /%

ingredients content ingredients content
K G H1 soybean meal 31.0 50%J1H## choline chloride 1.0
ZEAFKI rapeseedmeal 20.0 AW YT minerals premix 0.5
/A %k wheatbran 19.1 Bk salt 0.3
Hi¥FHY cotton seed meal 10.0 54 £ Yk vitamins premix 0.2
KM rice bran 5.0
14y ) fish meal 5.0 HEAEFH S (RFEE) nutrient ingredients (air-dried samples)
TR ¥ wheat flour 5.4 HLZE 1 crude protein 33.0
W2 —F %5 monocalcium phosphate 1.5 HLIENT crude lipid 5.3
K& bean oil 1.0 HEF 4 crude fibre 7.2

T a4, a0 YBa Tl i A WRHEA RA R

Notes: Vitamins premix and minerals premix were obtained from Dening Bio-Tech Inc.
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K=

Y,
£

£t 36 &

1 (GT6435-86); Hl &4 F1 >k I 8l K & A ¥ (GB/
T6432-94); HLAE i il 5z >R A 07 Y a0,
FHIFR A=A HTL BS200 005 M4 A A . i
HAEE . W= AN . SH R . B
PEBERRBGE M

WA RNA:DNA Al . BrAL0.50~1.00 g
YER—AFESh, 7% Schmidt-Thannhauser 35
& RNA il DNA &,

2 A TR N S TG T I AR PR EUOR YL, R
FH % 5 BS200 A4k H 2143 B AR 0 7350 4
DU JFFRE . LR L AL PR o T Ot St 1% 3 2
BEASE, BSe X 37 CF, fERMNKRT
B AL 1 mmol/L JIEYFE AL T s LA B it, 5
fiL & U/mg prot.
1.6 HiEALIE

I B D+ e E 22 R OR . R
SPSS17.0 #fFiltAr4eit, oAt MR R Iy 22 704
(One-Way ANOVA), 2= 5 3% # 17 Duncan [K

ZEIK, P<0.05 FRZERDE.

2 %
2.1 HUEMMBX E & EF A0

DU R, 556 4% 24 5 4 R (1) 47 15 635 R
100%; 56 H i (1 B A TE AR 2R AR AR N 2 TR .
R <R LN T O 75 1 N = 1 N E = D e B
LR I R B #(P<0.05), {H AT B2 2E DLk
45 d ZJ5, AR B (P>0.05), #&TRaE; Wik
WEEYLEK 30 d B, S5HE 3 BTGB 2ER
(P<0.05); FFALTZEYLIER 45 d B, SHE 3 S
AR D 35 22 5 (P<0.05)

2.2 HUEBMBRTE & AR E M A 1L 4 R I R0

M2 3 AT, Rl YUK ) p s, R L
YL (R IR S R G300 R B 1 R S TR
R, BRIGTE 4 SHBeA U i 0 25 5 (P>
0.05), 7K 43 FH AR 1 5T 43l 5 B0 2 S 14 o A e A1
YR

F2 YEEXESESFIERNEN
Tab. 2 Effects of starvation on growth of grass carp(n=20)
PREF A 20591 K pikt/g JIES6 B /% JIEAR EE /% JHAR EE /%
days of sampling group body weight condition factor viscerosomatic index heptosomatic index
XHRAH CG 39.414£2.33¢ 1.86+0.12%¢ 7.68+0.27° 1.16£0.10°
" PLEk4L SG 29.36+2.28° 1.72£0.12° 5.23£0.20° 0.69+0.05°
XHRAH CG 42.56+1.73¢ 1.98+0.09° 8.20+0.25° 1.89+0.15°
% PURA SG 27.87+2.21° 1.82+0.17° 4.96+0.23" 0.64+0.02°
XTHEZH CG 69.45+2.92° 1.93£0.10% 8.86+0.16" 1.53+0.09¢
. PURA SG 25.64+1.42% 1.63+0.14° 5.18+0.18" 0.47+0.03°
XHEZH CG 70.43+1.64" 1.98+0.16° 7.87+0.19¢ 1.590.08¢
60 PLEk4l SG 24.07+1.60° 1.61£0.17* 5.21+0.28° 0.64+0.05°
0 RAPEIREE R L AR 2E FROR, [R5 R R 75308 25 53 8.3 (P<0.05), FER[A,
Notes: Means with different letters in the same row indicated significant difference at P<0.05. The same as following.
F= 3 YUBEBMEXE &AL E LA R RFNE CEE)
Tab.3 Effects of starvation on biochemical composition in muscle of grass carp(n=4)
FFERE U 4 5 K53 1% B /% BEH/%

days of sampling group moisture crude lipid crude protein

L CG 80.16 + 0.28" 1.09 +0.01% 17.27 £ 0.06°

" WUk SG 81.45+0.03" 0.85 + 0.00" 16.69 + 0.16°

XPHEZH CG 80.00 + 0.47° 1.19 +0.03¢ 17.72 + 0.02°

30 MUk4L SG 82.31+0.53° 0.78 £0.01° 16.17 + 0.05°

X CG 79.66 + 0.36" 1.27 £0.14 17.82 + 0.39°

» P4l sG 83.05 + 0.20° 0.78 +0.09° 15.34 £0.32°

" L CG 80.18 + 0.48" 1.00 + 0.09" 17.33 + 0.45°

YUk SG 84.75+0.17° 0.77 £ 0.03" 13.71 + 0.04°
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2.3 YUEAME X E I E A IR FRE RN

M REELEYIR 15 d BF 53R4T B3
ZE5(P>0.05), 5 3 AN AT R 2 TR
(P<0.05), HYURLLS 3 MHIHIETRUE; BEETUR
BRI ER:, IR . BB EERT I = ERLE 4 N
155 %) REZH AR A7 A 2 25 40(P<0.05), PLUHRZH 3G
MGG TR FRRARI BRIE AR (R 4). N AR I
HRBEAE 15 d. 60 d B SN RRA AR AR fE
(P>0.05), 7£ 30 d IHSEFEARE, 45 d i 2T HE(P<0.05).
2.4 YUREMEXEfEARRERME

BlE DU R A RE R, 55 %5 BEZHAH [ RNA
DNA 7E LRI rp G 254 25 57 (P>0.05), 1ENTHE
FEZHZ R, it HsF 1] £ S T LR 2H S B0 5T R AR e 34
iR A DU KT 0 A2 21 5 0 B e i 2 22
S 5) AR A BHE NN H LR TEY U 15 d
B -5 X BEZH A B 2 22 5(P>0.05), HJm Hu X HEZH i
RN, Bt A ] A AR AL AR 2L A G R I U S
B TS FEMIE T, 7E 15, 45 d B 5%E]
PR W B A28 4(P>0.05), 7E 30, 45 d W BETE

(P<0.05); FEFARA L P A 2RI ARG TG AR 4 NET
BT HT B2 AT (2 25 RN (P<0.05)
25 ASEBRMSEEMENA. FFRE. IF
5EaREeENXER

H K 1~3 BRI S i = F gy
AR SR RE SR ENLA A R RN
y = —1.136 3x + 24.225(R*=0.809 7, P<0.355), 7EJIF
JRAE LI EIH TR y = 5.615 1x-18.659
(R*=0.973 4, P<0.008), 7E I3 5 AR H y=
0.021 6x + 0.939 1(R*=0.794 9, P<0.000 02).,

3 e

3.1 M ENESREFIERMIIAENEN
20 P B 75 )

PURIRZESS, H2ARE MR IR R AR AF AN 2 Y
Yy AnRe s, HAERGE ST A B A E IR ORI A
HUAH BE B AU NS5 A= A i sl P o AETERE | AT
VAR HE R PN JUE bE 7 — S R BE b AT LS e f 2R AE LR
AR A B EFRY T EEE

=4 UEBEXE & MEE IEFRI S
Tab.4 Effects of starvation on biochemical indicator in serum of grass carp (n=4)

FFERE U 1 BEFL) 1 /(L) N IR A S R 1l S [ i =Hg
days of /(U/mg prot) /(mmol/L) /(mmol/L)

sampling group TP ALB ALT TC TG
s XHHEZH CG 33.87+1.71° 15.37+0.35° 0.13+0.02% 6.61+0.52¢ 1.27+0.18°
YLk SG 32.80+2.87° 13.43+0.74¢ 0.134+0.03* 4.86+0.15¢ 0.37+0.03"
20 X2 CG 25.57+2.22° 11.03+0.93¢ 0.2140.05° 4.00+0.46° 1.08+0.13"
YUk SG 20.23+3.97° 8.57+1.50° 0.10+0.07° 3.11£0.71° 0.29+0.14°
4s X2 CG 27.37+1.79° 8.23+0.40" 0.1240.02% 2.87+0.34" 0.20+0.04*
PR SG 16.00+0.98" 12.33+1.12¢ 0.36+0.08° 5.87+0.23¢ 1.2540.16°
" XTHEH CG 28.23+1.36" 12.60+0.62¢ 0.1440.03* 6.40+0.37¢ 0.99+0.05"
PUk4l SG 16.95+3.04* 6.25+1.34° 0.18+0.05" 2.26+0.25" 0.18+0.01*

=5 EMExEEERRKIHENEN
Tab.5 Effects of starvation on protein metabolism of grass carp (n=4)
I . RNA : DNA A & R AU/ (U/mg prot)  GLDH

i s W s Wb i

muscle hepatopancreas muscle hepatopancreas serum
TR CG 2.79 + 0.46™ 1.28 £0.14° 4.29 +0.95 743 £1.13% 0.32£0.12"®
15 MUk SG 3324087 0.99 +0.07° 5.02+1.01® 38.87 +5.55¢ 0.24+0.07°
30 TR CG 2.01 +0.89" 1.00 +0.07° 4.82 +0.44™ 11.20 +0.82° 0.29 +0.07™
YUk SG 1.84 +0.41cd 0.69 =+ 0.00° 6.70 + 1.13¢ 32.64 +0.94 0.44 +0.14%
TR CG 2.16 +0.69" 1.88+0.13° 4.32 +0.49° 421+ 1.57" 0.49 +0.07°
» YUk SG 1.55 +0.45° 1.52 +£0.13% 5.95+0.61™ 31.00 + 5.67% 0.53 +0.05°
TR CG 2.24 +0.50™¢ 1.89 +£0.11° 3.86 +0.82° 3.04 +£0.54° 0.29 + 0.05®
60 PUkA SG 1.64 0.57¢ 1.66 + 0.23% 8.88 +0.82¢ 26.96 + 2.66° 0.69 +0.01¢
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Fig. 1 The relationship between crude protein content
in muscle tissue and GLDH of the starvation group

45y
E"‘: 401 3=5.6151x-18.659
\-:_; = R=09734
E 2 35
REE°
g .°-'D_l
ZED 30
=t
=
& 25F
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crude protein content in hepatopancreas
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Fig. 2 The relationship between crude protein content
in hepatopancreas and GLDH of the starvation group

09r
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22 _06F
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5 03 3= —0.0216x+0.9391
& sk R=0.7949
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E3 IRAMEEERES GLDH HIXHR
Fig. 3 The relationship between crude protein content
in serum and GLDH of the starvation group

ASZIG N, YUk R AR . IEARLE . i
TR EE S50 B AR S B B R kA s, X S5 BE5S R
il (Ictalurus punctatus)!* " WRFFTLE AL, JE BT
PO AR R AE VLR B, SR (Sparus macroce-
phalus)4 iR BT it . JEWERE . AR B0 B VET
(438

USRI N A RIS WGBS | I IARSE B A8 4k, 3L

S R A AR B ) IR BE R A T RERUR T,
AR A A A 2 R R A A 2 SRR O ) — S A
F bR o Bl YLK ) A E G, A LA 4 2R 1
KA BB REIN, R AR T SR IR R
JE W5 7E 4 At 18 B 8 A 22 57.(P>0.05), 7K 43R
O B B2 R R AR R ke . x5
5 ST 45 45 PN Pk SO S D B ST 2 SR, T
i AaE i R B I R R R AR RE R, ALY
GO, KSRGS AR X i, fi
VG Nen e iy Sk AN ESE 2 T O N e e L)
RS AT AT, e AT o T 2 fek: JUL 1A v g I
Bt B L o 1] 0B T S 2 FAAER, i PR T R T
AFF 2 1 F AR ARV LA B ) AS ) 1 S 3500 o i 2
B 48 2270 B 5% YUIR O 1 6 (Carassius auratus cu-
vieri) B 5 ) S5 T FE 4 5 i poiE B, fa R RE Y R
FIE 75%~100%3K F LA, TEAEMRE i (A A5
10%K F LA, ABIHTE 8~16 d H B — I FE = I 1,
HFTE 24~32 d FTHFERBOR, X Wl fE 2Rt
FEYUR 15 d J5 WU G & A B A i J A,
KR B TERT 15 d P ZWAET .

ZHOK = S LRI BT S sl F A P A 47 (0 b
KRG W7, SR A AR (0T, 0 KD 8 G
(Anguilla anguilla)® | k74 #: % (Gadus morhua)
J Ay i (Esox lucius) Y4 SR 1T, AR ARG a2 i T
A 3 Oy ORI B R G5 H 1 22 S, XYL I 3
PE AT A AN ] o K A S AT LR R S ) 1 2 P 5
VERBRIEYI T, SR PRI Tk 1%
WM, FfafaFpfE RIAUUR 15 d BHRER AT HE
FIFABE R AE R REUR Y T, A 5256 v 1) R AR K
WYLkt AR, TREE AT A B E AR, X
I 107 O )t — B AE o 35 s 40 45 P IE LK
X4t 5 (Hemibarbus maculatus) L P il ifi 7 32 %
A AR AR A5 R BRI 5 25 SRAR B . TR, ek X
L REERIOE <101 S Wb = 5 A = DD T X Wi L
3.2 YLHEE X A I A L AR B2

I ¥ R R AR R S B s 7 SRR
FePRZ —, KA F% T (0 1075 2 1 4R R TR
(RSP 30 JI T A J J5 288 3 3% N B 3% A TR
XL R XK ER A AR A AR
R B 2 EmZMVEM . HIh = BR a2 AR i1t
W B, TEAR KRR B b AT i e £ 2 i
AR DL o T 2 R S S A WA AR L 75 S LR 1Y
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A BRIV B o Al Pl S PR T . AR S8R
Hh K SR R 9 A8 A0 A il 2 LR S (1] %) B 4 T £
PR A 3G fin s ek /)N e R # TR S B TR AR
b, X1k B A LR S T RE ) R AN 2 R B —
PERYAEAL . AR AR, FEYLRGE R 20
AP B 5T 14 Bl P 300 30 1 A B B e A K 1
AL R Rt A KR ILCRE T X B B 617
RE AR AT ) T AR5 S — T AR R
KA RAAT 2 RE ST AE; 53—y T SO AT ARG A5
TRIRTE—E K2 b, DUSRIELE T35 5 £ i it
O i B PR Ml o 7 A T 2 A 7 3 S P
3.3 YUmEMENESEEARREZE

5 BRI A M (GLDH) & 25 (1 5 /i A Fi Al
W A SRR A I S e, LT M S AR A R
MR KR, GLDH 2@ i Ak A 44
A A SAEA RS S5 E AR e, ik
VE RS A A 2R AL B 2 B A 8 o 3 — 1%
9, HE S NAD B, NADP, H1n] LU Ak H 2
55 E A R4 R, % GLDH ST H i
Z IR TERY) SR s b, ikt K 7= s 4 i
FEAH AR IE D o AR TR E T YLER 15~60 d 3 F
A 4 AW A 2 R I S A A, I
B 4 ASEHRT S, 78 3 Pl 2L ARt R AR ],
Ul WA g0 2 v ) R TR AT AL SRR S, o e i
I P R 23 R I AR S R S R R R
{ELIROR, PAE/NT 0.01; PEAE ML e/, B LUt
I 7 75 24 T Mo S Tl P 36 1 e i, R A7 T R O 0
T HR (G 00 T 2 — P B A R ) S R A R
(IFEPR o

REAM AR EESEARM ST EEIN
L3 Hh SR B OG, 7RI Hh B EAE, YL
T 2H A S T 6 S B 1% 1 7 JUL PR R AL 375 v Bt 2 L
Ak EsF i) ) S 4 558 30 47 T v 1R B, 7 A e
SEIEET R RERETE . B Rl DA, SRk A
R 7% 2 TR it I = B A IR PP e B, RIS
BRI QLA | I T R R 4
AR . ARSEIS AT LIRSS 15 KIFLR, i
WLRJETE 30 d BRI 55X B AT B B i 25 5
XA A8 BT IU AL Y R R B AR T L
AR TR RE RN . PRI, fEMmiEhT 45d
R 2 A ]

RNA : DNA AR fb AR N 3 1150 & UIR I Y

B, S57M AR R AL, e RE
ST AERR ) e e fa A IR L . RNA @ DNA FEfiT
o e £ 25 i 5 EF ] 174 2 4K 7Lk 2 2 B e R AT 5 44
ELFER N Y e O N R (D O R W
222 5, U B R IR v B 5 B BLRE A —
S ][] PR B AT T 559, L 58 1) R 25 B L
T ) A S T /0 17 A 2 R A I P UL
PR HP B 2 R ) A SE K S B TR A B T LA
P J5 174 5 S B L o [ 0 2 30 0 28 19 T R 4
P M E B, R B T 0 A A R X LA £ el 7
B A AR R A

4 ZEie

BEE DU W] A SE R, HEWGRE . MEMCEL . A
L5508 R AT AR UAT S B 2 R R A LP 4141
HER K o R ARG 0, N DA R
MRS e PreEr. AEA.
=R SRR A R A A AR R
Tt PEAS A AR LY« IFBRAE R ) RNA - DNA Al
B E BRI AR A, A BRI R
Jot (5 S5 R M ) B4 20 T 5 AN s a8 3t -5 L K
[ SRR O, e B B R B384k, PR
U DL 955 P 094 5 PR I O i — A A
I SO R 5

S 3k
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Response of lipid and protein metabolism of grass carp
(Ctenopharyngodon idellus) to starvation

ZHU Zhan-ying', HUA Xue-ming'", YU Ning'?, XING Si-hua', WANG Jun', ZHOU Hong-qi'

(1. Key Laboratory of Freshwater Aquatic Genetic Resources, Shanghai Ocean University, Ministry of
Agriculture, Shanghai, 201306, China;
2. Hangzhou Haihuang Feed Development Co. Ltd, Hangzhou 311100, China)

Abstract: Starvation is a situation undergone and tolerated by many fish species in the natural environment.
Starvation is also an important environment factor for fish and it can affect fish growth, metabolism, beha-
vior, reproduction, development and survival, as well as causes fish to infect diseases even to death. In or-
der to estimate effects of starvation on growth, physiological and biochemical parameters of grass carp,
fish with body weight(31.86+1.47) g were randomly divided into two groups(the starvation group, the con-
trol group), the starvation group was starved for 15, 30, 45, 60 d and the control group fed diet which met
the nutritional requirements of grass carp.The results showed, with the prolonged time of starvation, hepa-
tosomatic index and viserosomatic index decreased significantly compared with the control group (P<0.05).
During the starvation, protein and lipid contents in muscle markedly declined, and moisture content in-
creased (P<0.05). The contents of total protein, triacylglycerol, total cholesterol, ALT and ALB in the se-
rum fluctuated in wave-like curves and decreased as a whole during starvation. As one of the important
indexes reflecting the growth of fishes, RNA : DNA ratio in muscle had no significant difference, but there
were significant differences in the hepatopancreas tissue compared with the control group (P<0.05). In or-
der to estimate the effects of starvation on the protein metabolism, the activity of glutamate dehydrogenase
was determined in serum, muscular and hepatopancreas tissues. The results showed that the activity of
glutamate dehydrogenase was increased with the time increase of the starvation in the hepatopancreas, not
in the other tissues.Glutamic dehydrogenase in serum and hepatopancreas was regarded as an operative
index of protein metabolization compared with those in muscle tissue. To sum up, the tested fish used the
substances(lipid and protein) of body which fluctuated in wave-like curves during 60-day starvation period.
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