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A AR ARSI, Shy i £ ) 57 B AR 7 B AR RR Atk 5%
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L FRS Ik

1.1 X AeaMINEH

SEEG R Y AR E B, PRk R
(14.28 +0.82) cm fRJF & (34. 14 £5.17) g, &
T MREOIER W TS558, SRt E A
2013 4 12 H, SEEe I FIa Ak FHBEL /- 2%, 12 9
/> 800 L Ay B HL L H0 AR P2 FEHLECA 30 R fh,
AMAIRITE .3 22 5% (P <0.05) , 1E AU S B i 8 77
14 d, 23 R R 0 ARGk oAt A 7= i £
TSR, 5K 2 IR 4R R 3R K
ZMETTIE VP IR KRR, B Rk 5 172,
EhREE 7 28.0 £0.5,pH 4y 8.0 +0.5, /5% N
6 ~8 mg/L, 45 ifik L i BB 55 A KO, K TR A
(18.0+0.5) C,24 h AW <o FRIAKLE
RAHE/NF 0.1 mg/L,
1.2 SLIEITTFIEEE

AR T30 52 36, AR S 6 19 = S0 B £ 17
CAEIRE,6 CHFMR AT HUILA S5 %
B3 MR (9 C 13 C 17 C) B MREH %
3AEE FHE AT, 8 1 K K R [
A R BOE IR, R IR A (B 5. ZNHW-
I, B ASCES T A7) 2 K, T 5256
Bk 7 d, 3 BIAESE 0.3 R T RiFATREE, BHE
A3 R, E T oK E E AT R kR I,
SRIGRTRAAR S FIN EEARHC  F 3 2 iy IR &
JEE R —AHEA, MFETE 3 000 r/min £.0 20
min, JEJZ MG A B8 T, 1S A s T
~70 “C AR PKAR T R A7 2 o BRI 5 0 S 5
AT R AR BOTFIE T - 70 C IR vk AR
R

1.3 f5kRtM

SR FH R o R AR ) AR 9 Pr ) 3K R
S I3 55 I b ) A SR AR P B AL I (SOD) ) 3% 7
A A S (CAT) 35 7 4 b H K 3 44 b il
(GSH-Px) i J7 AL RE T (T-AOC) FIN
(MDA) & 5, SOD R ] v B v 48 Ak il 725 1 o
SOD {i JJ B S AE RN AR ZR h SOD #2835
50% I T X6} iy 1) it e — 4> SOD & 1 547 (U) o
CAT 3% J3 R F He 8 75 0 5 , CAT 3% B X
R T IL (B R Z e 2) FRM3 R 1 wmol XU
FOKIE R 1A I 5467 (U/mL) . GSH-Px {f
JIHE IR b3, GSH-Px il i & . 55 0. 1 mL
M (a2 w 1) 78 37 C i 5 min, 1ERIE
FEA S NE, (S W AR 22 GSH ¥ FEFAIK 1 pumol/
L oy—ANHG ) HAL (U/mL) . T-AOC R fk2
Fb A 20 5, B 58 L2 AE 37 C B, B4 2
Fh il v Bz w202 il ) AR R WO EE (OD)
{HAERHE M 0. 01 B, 2 —> S bt sH Ak e ) 557 (U/
mL) . GSH 3R R 43 6 )6 B 10 22, i S04
SC: g 2 TV L B 3 P AT BR IR B SO0 Y log
(GSH) F#AI% 1 2y — s J1 542, MDA SR L
O EME (mmol/mL) .

SR FH R R AR W AR 5 P ) 3 AR
JE MY S BB (LZM) F e ek 8 M (Ig M)
Frito LZM SR ek (U/mL) 5 1g MR e
etk (mg/mL)
1.4 HESITSHH

SEEREEAL A SPSS 13. 0 BT S it 5 4
Mro R Levene's 7 X} 52 5 B ¥ 347 7 22 551
KL, AN A2 T 22 55 R B, B0 2 AT B SR
Bl MR, R ] ANOVA X 5256 45 R A7
Jr 245781, K F Duncan’ s {47 2 8 UL, 24
P <0.05 B 22 . i A 8ds O EE + bR
22 (Mean + SD) 7R .

2 iR
2.1 mFMAFEREMALIEIR
2.1.1 EE YA

9 CHI 17 CHMAMEIMBHAEME3 dF7 d
BEFE(P<0.05),0d f13 d LR EZESF(P>
0.05),13 CAMIAIMIEH SOD 70 ~7 d TLh#
AL, I SOD AR {3 5 il i A Fir AN ]
9 CHI13 CH MR SOD 70 ~7 d — &
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BF LI, 17 CHEA P EH SOD 35 1760 d
i3 d A BELHRS 7 d B3F TP <
0.05) o LA R] KIS I3 AT HEH SOD ¥ )5
WATT &, SR 2R 7 d, &R 4L H SOD A2 fEA

100 09C m13C wml7TC

(6]

aal

TR /d time

MG/
(U/mL) serum SOD

5 A TR EALIFIE T SOD Y17 AE 3% 2% 5, bl
A MBI E T R T HE A SOD & 1235 R R %
(P<0.05), LA 1,

o5 09C =13C m17C

%Wﬂﬁﬂi

FfTE]/d time

FFREE AR/
(U/mL) liver SOD

B 1 REMEX = SRS & 4h & i iE 0 AT A o8 | AL 4 5 AL B IS I B0 20

Fig.1 Effects of low temperature stress on the SOD activity in serum and liver of juvenile E. moara

BT

A ARG TR IR R — SE B A RN (] A 28 5 R 35 (P <0.05) , 8 2 - 6 IR AL ,n =3,

Different lowercase letters indicate there are significant differences among the different sampling peirods. The same in fig.3 -6,n=3.

2.1.2 LA

ANTR] I BE 2 CAT 3% 3 78 17 Hh S 35
TREIG LIRS AT (0 d) 5 S g 45 At
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S 2 Bt 3 P T ) S A B B b T AR {13
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Tal
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— =
N O

JiiR=pukKid Y]
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~ oo
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CHLIA 17 CLIH A AT (0 d) 5525
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(7 ) XJ5a R0 d) 225725 (P <0.05) . 5%
B0 7 d, B W RS T e A R CAT S 4
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C
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0 7

3
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8 3
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5 8

o
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Fig. 2 Effects of low temperature stress on the CAT activity in serum and liver of juvenile E. moara
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SHAM 13 CRIAAELL (3 d) 55
ARG Z [0 A 2 & e 22 5 (P <0.05), 43 5l ik 5
(265.024 + 34. 275) U/mL FI (184. 478 =
24. 939) U/mL, 43 ) 2 W38 i 9 1.6 f5F0 0. 8
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U/mL DL 1,3 MR BEAL R TE B 3 25 5
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AHIA] 9 C AL i T-AOC i 38 B i) ZE K 177 2
% FFH(P <0.05),13 C4%E FTFHE R, 17 C
HNAEO ~3 d B3 EF. 254 HIE T-A0C
B AR MG A — S HSE RS 7 d T
JER Y T-AOC B K F g (K 4) .
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Fig.3 Effects of low temperature stress on the GSH-Px activity in serum and liver of juvenile E. moara
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Fig.4 Effects of low temperature stress on the T-AOC activity in serum and liver of juvenile E. moara
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Fig.5 Effects of low temperature stress on the MDA contents in serum and liver of juvenile E. moara
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GSH-Px [ T-AOC F1 MDA £ 4H ¢ (15 )1 S Ho &
T, XS bR F SR PEMY a2 B A AL fiE
BT A5 AR PR ML B B AL e T A7 7 — Sk
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Fig. 6 Effects of low temperature stress on the immune parameters in serum of juvenile E. moara
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FI13 °C 38 251 RE WO A AL B 18 R 5¢
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The effects of cold stress on the antioxidant defense and immune parameters
of juvenile Epinephelus moara

PAN Guiping, LIU Benwei, ZHOU Wenyu
(Shanghai Fisheries Research Institute, Shanghai 200433, China)

Abstract; Low water temperature is one of the common enviromental stressors for fishes, but no available
information could be found on the physiological response to low water termperature for Epinephelus moara. The
current study was conducted to investigate the effects of low water temperature stress ( 0 —7 days) on the
activities of antioxidant enzymes and immune parameters in serum and liver of juvenile E moara, and three
water temperatures were set at 9, 13 and 17 “C,respectively. The result demonstrated that the activities of
superoxide dismutase ( SOD), catalase ( CAT) and glutathione peroxidase ( GSH-Px) increased with the
decreasing water temperature and the increasing stress time. The total antioxidant capacities ( T-AOC) and
malondialdehyde (MDA contents showed different trends in the livers of the different temperature treatments,
i.e., the trends of “increasing-decreasing” were found in the livers from 9 and 13 °C treatments while no
significant difference was found in the liver of 17 °C treatment. The significant differences were detected in the
serum T-AOC and SOD from the beginning to the end of the experiment, and the significant decrease was
found on the MDA in the serum. However, the other parameters were not related significantly to the low
temperature. As for immune indices in the serum, the trends of “high-low-high” were found in lysozyme
(LZM) activities and contents of immunoglobulin M (IgM) , but no significant difference was found on the Ig
M. In conclusion, the low water temperature stress had the significant effects on the antioxidant and immune
abilities for juvenile E. moara, and the low temperature led to the increasing MDA in E. moara, which may
induce the synthesis of some antioxidant in the liver.
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