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1 E AL =N 1 (malondialdehyde, MDA ) 5

IrfE B HA . 2009-04-28; 1&1T HEA: 2009-10-15.

XEHS: 1005-8737- (2010 ) 02-0281-08

SRR R P L AN (B E R/ L a7k I RE 4
M A D BRI Y A Sy ot
U3 L B A 30 KA S RE M e DL A

J7 BE A WA (Babylonia areolata) 35 J& X N
Y1 '] (Mollosca ), & /& 24 (Gastropoda). #i i & H
(Neogastropoda )., ik #2 £} (Buccinidae ), Zx K2 & , 77
A T HASFIZR R 3 R A i T
HEE IR, 2 H AT IR S B i - i R e 2 —
KT HA A 2R TR OB SR e
EEECR RN S 0 PUR LY s WP S )
SR (8 JCHME SR DU R, SO S 30d i Il
LR BRINE 5 R LR BT A R AR SR b2 1L, 75
DIYUEM AR ZS B IR A A5 MR AR A S 1 B2 By
ARG AT EYAREY), B F a2 AL
A BRA BB I IR A A A PR AR

EEWE : SR r B AR RS LI 4 (nyeytx-47 ) 5 BHEEBAO AR AL ( 03EFN213500133 ).
YEE B : BEI(1975-), Z, 10, FZN I TCEMESN Y= 5T . E-mail: xuem@gdou.edu.cn
BIEE . WA M, 24%, 15500 . Tel: 0592-2187420; E-mail: chke@xmu.edu.cn



22 ok 7 R 2

174

1 #MHEFE

1.1 SEIeHr#t

SEBGF 2006 4F 10-12 H A6 H TR 2AAE S SLE
WAt PR NARAIECE A AR AR 1L R L5 0
Sy, VLRt [ S A Sl A 5 i ) AR, SEAEK
Teh g 7R 18, AR MEVK & 8 565 (Decapterus
maruadsi) WUA , YRR, R B 1 h 224, AR
AR LIRS B WA ARTH . SR HEIE TR J1 4T
AR AT BRI AR S50 MR A B 38 K A8
(55 cm x 45 cm x 42 em) H 4L 2 Jil 5 FEAS {4 5
(5.25+0.53) g, 71K (247 £0.21) em; K AT
70 L, FHE A&V IRY) 4 cm,
1.2 ZEEWFHE

SR 7 d 15 d .25 d.40 d J5 PR 30 d
4 AL (SR 0 ST, S15. S25 il S40 Frr ) KAt
RN BRZE (S 44, DL C R ), Ak 3 E
T—H G ] — KR BRI ASIR 30 2, b P
FALHHTTME 1 d, 252 AR )y 20 S B 7R
AR, s3] K iR M (25.8£1.7) °C LR K 29.2,
pH 7.7, 5563, BAETE 6.0 mg/L L |, B R4k
1/3, Jit T /K g SE S Aif TR 4, Se 2 DTvE Fb ik
AR PR, I FH Ik R AR () TR PR 0 s A3l AE DLk 4l
WS IRE W 30 d Ja NBREATL 3 7K A 45 Bl AL
BEIL 2 HL, 3k 6 B AH N o) R 4[] e JORY: , g LB
AV E
1.3 #HELES5NE

FE S il 55 IR LiVingstonem] 7k, B HURE
S ED T UK AR A3 B R UL IR, 4 A 2
BRI VE, TR UB AR T, FREL 0.5 ¢ THOESI K AR
WA 1 9 BRI A TR 21 B i (1.15%
KC1,0.01 mol/L Tris-HCI, pH 7.4), ki h 13 , 5135
WAE 4°C,10 000 g B5.L> 20 min, IS F i BARIE T
SRR 2 ~ 10 1%, JH T4 W15 /) S MDA | GSH & i
WISE , A FEATE 24 h NI 585

JIT AT W5 48 A 4 H K 0)  r aEAT AR &
W R A A ) TR ESE . SOD 6 1 R i #%
WA S A B I , o SOk 37 CAMF T, B mg

AAVEHTE 1 mL S T SOD 1] 335 509% it
Bt % 7 9 SOD 1 A — 1% S B (U - mgflprot) ;
CAT 1 JJ % SRR % o (1%, HoE SN mg 421
B BB R 1 pmol H0, B9 &N 141K Ty 24
f5f 5 4% e H K 5% 7% Bl ( Glutathione-S-transferase ,
GST) 2k J] CDNB 5, HosE SCh B mg 25 H AE 37 °C
SR 1 min FNERAEEAE SN, 8 S0 AR 5 v GSH ¥k
JEREAR 1 pmol - L™ 1 NI J7 500 45 e HK
i JE i (Glutathione reductase, GR) >R He (49, H
S8 SR il S N A R IR Y NADPH. ¥k J32
BB 1 pmol + L7 g 1 AN J S0 8 e H Ik
AL ¥ 8 (glutathione peroxidase, GPx) 1 J1 5% H
DTNB ¥, HoE U AE 30 C &4 T 4 mg HEVEM
By BT BRI L SN T, o RN 1A 2 T GSHL
I8 1 pmol - L™ g 1 AN Jy B, P9 & i
TBA (Thibabituric Acid) JEIZE , B0 W ANEEIR / 2
i 2 11 (nmol * mg 'prot ), I8 R GSH 75 2 5 %
H DTNB Eb a3k, 54574 mg - gflproto

A B HIEAR - By e , LAAF I A
FIA bR e, B M LA TS T3 2R , BVEE h A mg
I EA BB 154 (U/mg ),
14 Sitoh

BRI VI EME £ bRz (R £SD) FoR,
SPSS 13.0 Gt Hc4 %l Wi 1 AT A BRAH 5 %5 R 2
] 1) ¢ K 8, I % 45 41 GSH . MDA 75 f #F 17 L[]
27 2 0 M (ANOVA), 24 22 53 35 i 35 PR 0K F- 1)
JH Duncan’s Z 5 Fb A oA A BRZH P9 9 S 25 MK
(P<0.05),

2 HBR5SMH

21 mEMLEEETW

T3 BEZR KR SR 1) LR T 52 P00, 78 5250 5
[ TCET AR B SR e LT A A B 1 2R S 1Y
5 PR OGRS J1AsfE W3 1, Hrh SOD . CAT 5 GPx
TG JIFEYVAHT DI AR P B 20 & PE R o, 25
25 d I3 50 ot BRE Y 1.27 £%.1.45 £ 5 1.43 4%
YUK E] K3k 40 d BF, 3 Bl A L [ 30 6 %)
WEZH 20 W 2 1k T [ (P<0.05), 25 30 d FR 4 2 45 e
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Jai , A AL BRZE 3 bR g 25k 3 sl i R K
T FEMEZES (P>0.05), AL GR 1% I {EA AL BT
LU RN BB IR R 251 [ (P<0.05), -2 A=
KJm, bR S40 L3 TAT3 i 2F RN, HoR A 4 IR

TXFRRAL (AT 2 25 5% (P>0.05), GST {1 J17E
AR 7 ~ 25 d B S RRTCEH 25 5, YLk [R] A
40 d, 2GS 2 R R (P<0.05), HIRE A K5 X
TG [ T 22 X FEZH 7K (P>0.05 ),

®1 LRHBAEFHFRNEENFRANEETNEL

Tab.1 Effects of refeeding after starvation on the maximal activities of enzymes involved in antioxidant
defense in foot muscle of B. areolata juveniles during experiment

n=6; x*tSD; U- mg_'prot

4
Treaﬁff;ﬂgmup SOD CAT GST GPx GR
e C 76.25+6.54 1.25+0.07 23.81+1.04 17.45+2.11 5.32+1.28
Starvation period g g5 5645 34 1.56 +0.08* 26.17+0.87 21.40+ 1.86% 4.07+0.95%
s7
W C 78.01 +5.79 1.29+0.08 25.69+1.13 18.09+1.78 5.47+1.36
Refeeding period g 7627+ 546 1.27+0.08 24.50+1.31 16.89+2.05 530+1.19
WL C 76.84+4.31 1.28 +0.07 24.51+0.95 17.97+£2.05 5.38+1.20
. Starvation period S 89.32+5.77% 1.77 £0.36%* 22.77+0.49 22.32+1.25% 3.78 £0.86%*
S15
W C 76.83+6.23 1.26 +0.09 2647+1.23 18.67+1.96 551+1.26
Refeeding period S 77.69+5.43 1.30+0.12 23.47+1.01 17.43+1.75 539+1.21
LR C 77.56 £5.45 1.30+0.07 25.46+0.76 17.86+£2.15 5.45+1.05
< Starvation period S 08.32 + 6.48* 1.89+0.56%* 24.41+1.26 25.59+1.53% 3.29+0.84%
825
W C 79.26+5.81 1.29+0.07 26.85+1.32 19.03+1.57 5.48+1.37
Refeeding period S 76.74+5.56 1.24+0.09 2549+ 1.18 17.98+1.54 5.33+1.07
L C 78.58 £ 6.45 1.28+0.09 27.58+1.09 17.83+1.68 5.28+1.53
<0 Starvation period S 44.51+3.28% 0.85 +0.06* 19.17 + 1.28* 10.78 +0.86* 2.75+0.89%
) W C 79.55+6.39 1.32+0.11 26.53+1.35 19.26+2.53 540+ 1.15
Refeeding period S 77.48 +£5.53 1.37+0.07 28.84+1.04 18.38*1.15 42540.72%

e * FoR 5 R XT AT 225 5 (P<0.05 ) 5 C.S 73 5IFs X B2 Kb BEA

Note: * means significant differences between starvation and control groups (P<0.05) ; C and S indicate the control and treatment groups

respectively.

N 2 fos  FEIE T B EIRAR , BR SOD i
A, LRI AT HoAth 4 FpT SR AL B AR S 12 L
LA E . PUIRAS T, SOD. CAT 5 GPx 16 /1
FESE I AR AL S R L A AR AL, FE L
k25 d B RS PR e, 430 Akt R A 1.49 4%
151 f55 1.43 4%, B J5 Bl TR, GST % S eIk
7. d. 15 d WP TR AR (HJGHA 2 25 5% (P>0.05),
UYL 1) A FC N (25 ~ 40 d), ol 1 20 L35 FR AR
(P<0.05). GR 1% 77t BE DLk isf [ Z2E < 1 sk 55, H.
LT X IRAL (P<0.05), KA K )G, BR S40 41

GR 1% SRS, 454 BHAH () Bt 336 ) ¥4 R 0= B4
P FRAIKF- (P>0.05),
22 AZTEE(MDA)RETL

mE 1R, HiRILER 7 d.15 d B2 AL MDA
G R AL A TG I, 28 30 d PR BRI A
WA A LT (ST 1) 8RR (S15 41), 1
%40 8] 22 5K 3 (P>0.05) ; T4 IR 48 25 d 5
40 d YU H R WL MDA KP4 6] BEZH 5 3 3
(P<0.05), IKZ K5, 4L MDA 7K 5 X} fe 4l
B G @ & 1 22 57 (P>0.05 ),
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Tab. 2 Effects of refeeding after starvation on the maximal activities of enzymes involved in antioxidant defense in

hepatopancreas of B. areolata juveniles during experiment

n=6; x£SD; U * mg 'prot

ALSREL SOD CAT GST GPx GR
Treatment group
YUEIH C 65.45+£3.56 14.56+1.48 52.37+4.59 63.79£5.32 13.45+£1.23
7 Starvation period S 69.93+2.97* 18.27+1.02* 54.27+5.32 69.74+4.18* 9.46 £0.97*
K21 C 66.71 £4.03 14.77+1.50 51.79+4.20 62.33+4.67 1259+ 1.17
Refeeding period S 68.48%3.57 13.89+1.24 53.26+4.76 64.37+4.89 13.23+1.04
YV EH C 65.39+£3.55 14.04 £1.25 54.461£4.83 63.25+4.39 12.97£1.56
s15 Starvation period S 76.17 £ 3.58% 19.55t1.16* 57.43+3.81 81.26 £6.01* 8.94+1.41*
VKA C 67.21 £4.60 14.89+t2.11 54.76 £ 4.66 64.15+5.23 12.69+0.85
Refeeding period S 64.83%4.13 13.53+1.17 52.77+3.65 63.20+4.79 11.77+1.13
YLERIN C 66.18 +3.79 14.22+1.24 55.24+4.39 65.33+5.21 12.15+1.23
5 Starvation period S 98.37 +2.86* 21.48 +0.63* 40.42+4.31* 93.23+6.10% 8.05+0.87*
/=Rt C 66.19+3.82 14.65+1.27 53.80+4.52 64.26+3.24 12.62+1.32
Refeeding period S 67.83%4.26 13.99+1.25 56.28+3.74 66.75+6.78 12.04+0.92
IRERE] C 68.20+3.75 14.17+1.21 54.30+5.28 63.2914.57 13.45+1.25
40 Starvation period S 32.62 +2.09* 7.11+2.12% 33.84 +3.65% 54.08 £3.25% 4.661+0.53*
/=R C 69.8314.25 14.75+1.82 53.54+5.36 64.371+5.49 12.49+1.20
Refeeding period S 67.57+3.74 13.89+1.06 51.84+3.78 66.89 +6.46 9.44 +1.34%*
T * For S RBIN TR B 25 5 (P<005) 5 C. S A HIZE 70 AT AbFA]
Note: * means significant differences between starvation and control groups (P<0.05); C and S indicate the control and treatment groups
respectively.
900 I:l U], X HB4] Starvation period, control
8.00 YU, AL FR4] Starvation period, treatment
—~ . PRE ], X IBZ Refeeding period , control
Té" 2 7.00 WRZI], AL HEZH Refeeding period, treatment a
é f; 6.00
¥
= £ 500
X
\% = 4.00
i
&1 g 3.00
® 8
ﬂé < 200
1.00
0.00
7 15 25 40
AFEYIURIHALEILL /A Different starvation time groups
B Sy BREAXUR R L MDA & i Y22 1k
[F] Ak BRZFL AT AR [l REE 3R 22 5 .2 (P<0.05 ).
Fig. 1 Effects of refeeding after starvation on levels of malondialdehyde (MDA ) in foot muscle of B. areolata juvenile

Columns in the same treatment with different letters indicate significant differences (P<0.05).

& 2 J 7 BRI R IE MDA 5 f2 284k, W] &
DUk 25 d i, SERATIEE MDA 5 i 2 b a5
SN, 258 40 d FHZ A O H MDA 7K

i EYE BT, 21 A H IR E SRS B T
IEH B EHKE B S5IUREE R H, MDA &4
A B MR RE (P<0.05),
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30.00 I:l YU, X} HBZH Starvation period, control
YU, AL FE Starvation period, treatment
— 25.00 + . PRE I, KT IBA] Refeeding period , control
lén z B, AL FRY] Refeeding period, treatment
B
= 20.00
£3
=%
é E 15001
Z =z
i
41 10.00 -
&z
1<
=z 5.00 -
0.00 L

7 15

25 40

RIFEVYVERHALNIEZH /. Different starvation time groups

B2 SEae IRl 7 BEA KR T BRIVE T MDA 5 R 22 fk
[l —AbBEAL AL LANTR) FhEE R 285 B3 (P<0.05) .

Fig. 2 Effects of refeeding after starvation on levels of malondialdehyde (MDA ) in hepatopancreas of B. areolata juvenile

Columns in the same treatment with different letters indicate significant differences (P<0.05 ).

23 EEBESMEK(GSH) 2Tk

WK 3 R, 42 e L E R GSH % 5 il
TR B 7] S < T AS B R A1, LR 7 d 15 d B
55 TR0 A % BE 2 T 3 Tk 25 S (P>0.05) 5 i L
k25 ~ 40 d B GSH % it kb T B AR i o R AR,
{E A HE ZH 38 8 3 R R (P<0.05). 45 41K 2 F
J& GSH & 52 Al L YUk 25 S A BT 38 fin (87, 840,
P>0.05) ol i F PERE N (S15., S25, P<0.05) ; ML
XF REZH T 5, S7 LA WA FEAIG, (H TS W] g 22 55 S15,
S25 2 GSH &N 2 L F (P<0.05), S40 4 &
BARATE G122 5 (P>0.05),

&l 4 v 7 o0 8T B i GSH 5 1 A2 4k, 7T
L5 VAR ZE SR GSH 5 [R]  11 Xc) BR 21 3545 Jor
fIX, BYLEE T 7 d B 522 M R B (P<0.05), K
AR, &4 GSH & iUk g a1 i 25 7t
(P<0.05), FHELXTREZHIN = , 4541 GSH & 344 i
Hahn, o S15.,925 4152 WA MR (P<0.05).

3 itig

3.1 YURXSLhIRAEFE SRR AR
IEH G SRS T, SR N ROS ¥ A A% HL

AT PR (0 8 i 3RS (5 e LR 2
B AR AE ) IF, e AR SIS BR 5 Ok 5P, B AR
- OH. - 03\ Hy0, SRR BUR Mol 2 FhAnH ik
47, 51 A B Ak (Lipid peroxidation, LPO ). i &
FIZR3% . DNA W85 — R 50 A B A2 £k, X HLiA
A A i, B A AT 0, MDA iR
T AR T 220, L5 et e (T ] 2
S LPO JKF-, WA S — T A0 B S A 5 e s
s BRI ARE , DU A ML A S A0
JE T ROS st 7 A 5 B ', 10 Morales 45 ' %)
YUEE 5 J8 J5 19 4 5 F 58 (Dentex dentex) 5 Pascual
) 358 4 S8 (Sparus awrata) YU 21 d J5 FFEH T
LTS MDA 2 HE0FFE R I, SO B 4l
MDA & b I U YU S 2 iR ab T —E iy A AL
IR . ASSE R RAIIRAE DU 7 d 115 d I
HZ MDA KA T SR 2E 7 A B,
DEIA AR IR A G % . 40 Demple® #F5%

6T M A (AL ) Y ROS T,
BUATT DLR I U AE e B AT 2 HAB B i
FORILAE R, I HABZ A kit ;s (B 285d 25 d
140 d FZS R IRIRA SN MDA & 38 T
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70.00 D PURIT, X HEZH Starvation period, control
USRI, AL FEZH Starvation period, treatment
60.00 . WAZ ), X HRA] Refeeding period, control
—T:o WAZ W), AR Refeeding period, ;reatment
:téo 50.00 -
@ % 40.00 %
Eﬂ g 30.00 - %
= /
:FI 20.00 - %
?-:%
N 10.00 %
_
0.00 L I L ,

15d 25d 40d
AFEYUHIHAN L] Different starvation time groups
B3 SCRR IRy AR KUR LR S GSH &5 i i 2 1
[ii)— Ak R AT bR 5 BE 7R 25 5 35 (P<0.05 ).

Fig. 3  Effects of refeeding after starvation on contents of reduced GSH in foot muscle of B. areolata juvenile.

Columns in the same treatment with different letters indicate significant differences (P<0.05 ).

60.00 7 D DURIH , XT84 Starvation period , control
YU AL FEZH Starvation period , treatment

PR 50.00 . PRAZ 1), o FRZH Refeeding period, control
—‘?o WG, AL HEL] Refeeding period, treatment
\%/”E 40.00 F
=1 7
ﬂ?ﬂ :% 30.00 %
%j E 20.00 %
=
: /

10.00 %

0.00 L / L ]

7d 15d 25d 40d
AFYUHIHALBEZ Different starvation time groups

K4 Scss el oy BREAR KURATRINE it J58 GSH & By 221k
[F)—Ab B AL _EANTR) PR RO 28 5 B35 (P<0.05).
Fig. 4 Effects of refeeding after starvation on contents of reduced GSH in hepatopancreas of B. areolata juvenile

Columns in the same treatment with different letters indicate significant differences (P<0.05).

A NP5 BT 68.34% .88.36%; HHBRAE M50 BRFHSCAYHT A LR AR BILIAS (1 P ZE5 05 ) 58—
48.70% . 110.24% ), Ui B I YU SBH AL BRBE SHHLIRRY AL SHUR T EEAE .

RO FRIT R ROS, SEEELIE ™ A Horp SOD AL 02+ B A AL RO, 5 B LR 0 1A T
3.2 YU LhIR S AL B EMA R e R0 o VR BE A R R A KR H,0,, 1 CAT

YA LR SOD . CAT VUK 548 H K (GSH) 1/ 4 H,0, i 58 H,0 5 0,, GPx WIEE[F]EF i )5 H,0,
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SHEPLEAY, GST LA GSH MR E AL S
Yy KA AL AW S E AR T GR WAL GPx
Al B b A B S AR BRI HE K (GSSG i 5 ™,
1A SR GSH BE AT HEHT ROS (198 (b 51 493 , [ s J2:
HAb P A ALBEE R " BT LPLATT R A R
BHAEIRE 1 T I SR AR U A B A A

AR SRS 25 SR AN R LR B ik T 4y
Hik 3 R R B TR ) A2 LA TAN TR, SOD S —
Fhigs S, UL a2 HE ROS A2 5 MDA 5= 11
B, AiTE S T2 SOD FER Rk, B
AR YL R (7 .15 d.25 d) H3E oy & b 7
SOD B4k ROS s # i AEBEA K H,0, B4R 8, A
MM CAT Fl GPx X 2 Fp FEEEER H,0, MRS 10
M LT, R AT S AL B AL g . T
FR AL TR B A T (40 d), 28040 ROS 2
R I — g B E , P R A 9 QI TR L, X
ARG R G0 A T R, I HIE P 335
S50 SOD % 1 F W, AHRL ) CAT 5 GPx 1§ 15z
SR, FIAX 3 FREEXT LG AT ROS (1410 [ 77
i R —8k . X Fh—8rE e i o rh s &
i, Morales® A 4 5 B (Dentex dentex ) TE LK
5 JEI B A b 3 e A 6 R 2 R T s 3
PRS2 W I 4 ) 42 ZE X AR, s U R
T8 18 B fith (Sebastiscus marmoratus ) FFIE 3 F il v% 4
=T A (TBT) 288 N R AR, 15 GG
Hy10] 5 B E # R A . Pannunzio % " R IITE 6 d 1Y
A A R B R (Littorina littorea ) FIFEAEAH
SN BTAARTE MY 1 5 R 22 2 B

IEFEBRERAET , SR AT B SOD i 174
IRAN, FHABREE J73 L R LA s , T JH R A2 2R X
BEXTHTYUR T5 Y S PR R T BAR UL 25 d
IFH: GST ¥ g 5 R REA, T A2 LH GST 1% 9Lk
40 d B F R R ARG, UL 40 d 41T E
MDA 7K, 8 w8 T HRZH, 156 I PR A2 DLk
M R L™ X5 At DL ST it B
FBRIE () 1 SR B A B AR AR I 7 4
GR i S B (B G 2R T T e, LR A 1034
EART X HALH 335 20 53 20 BT84 (Oncorhynchus

mykiss ) SRS I IE GR35 R RS, 1
GPx I FIFEYUERAT 25 d &3, UADLHIR S T
YER GPx JIEWI ) GSH B K #E )5 M LA E T GR
MR A IR AR AR A, DR LA R L GSH 5 443
SOV 15 d Fi1 25 d f 20 R, 5 S0 M H A
ROS [HETII85 -
3.3 MDA /K EXTE TR AT HI BB &R

IR A AW 22 7 R P B LR B, G e A
2 HbAF X [ 1 DL A= 35 sl v i i = X
B R, MDA A S — AN R S 4 i
AR IR S B 48 75 W0, A W52 Hh 2 IR VLR 40 d i)
MDA & it KR b, B Bt A0 B g, 5 Fhde
ARG -t 0 2 b sz FM ], SRR LIRS
HEA ) F A A B T R I — S A A T B R
SEHAS AR . AT Bk GR I
PELFBE MDA JK-F-5 [R5 8 08 BRZH AT 5 25 22
SAN, HA g R4 (0152 Z0E H K. SRR 4B SR AT
b AR A T (H A MR EE A 25 d, 1
MR N BT AR BT AL R G JC 4 B AR
“HEEA”, AR LPO 4 T mk 2, MLk ) 52
i

SE 3k
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Oxidative stress and antioxidant defenses during refeeding after
starvation in tissues of juvenile spotted babylon,Babylonia areolata

XUE Ming'?, KE Caihuan', WANG Dexiang', WEI Yongjie'

( 1. Department of Oceanography, State Key Laboratory of Marine Environmental Science , Xiamen University, Xiamen 361005, China;
2. College of Fisheries, Guangdong Ocean University, Zhanjiang 524025, China)

Abstract: An experiment was conducted to determine effects of refeeding after starvation on lipid peroxidation and
antioxidant defenses of foot muscle and hepatopancreas of Babylonia areolata juveniles with initial body weight of
(5.25+0.53 ) gat(25.8+1.7)C . The results indicated that the malondialdehyde (MDA ) content of the snails were
significantly higher than that of the controls after food was deprived for 25 d and 40 d respectively. The activities of
the antioxidant enzymes of superoxide dismutase (SOD), catalase (CAT) and glutathione peroxidase (GPx) were
significantly higher than those in control in two tissues when food deprivation were not more than 25 d, but the
results were reverse after the snails were starved for 40 d. The activities of glutathione-S-transferase (GST ) reduced
after increased firstly during starvation period, which were significantly lower than those in controls in muscle
and hepatopancreas when starved time was up to 25 d and 40 d respectively. Both of the activities of glutathione
reductase (GR) and the contents of GSH decreased gradually, with the starved time prolonged. After the snails were
refed for 30 d, almost all the levels of the biomarkers of the snails returned to control values except MDA contents in
hepatopancreas and GR activities in the 40 d starved group. In conclusion, prolonged starvation led to a pro-oxidant
situation and oxidative stress despite activation of antioxidant defense mechanism, and the fasting time for the snails
was best not more than 25 d during culture period when necessary. The activities of SOD, CAT and GPx could be
used as good indexes to indicate the status of snails when food is deprived. [Journal of Fishery Sciences of China,
2010,17 (2) : 281-288]
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