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Tab. 1 Activities of juvenile Epinehelus moara reared at different salinities

s L N AR LTI
. . . . time of 100%
salinity activity feeding mortality mortality
27 SIS R) I B E R E{bNcy pRiaw -
21 S [R] T B E H Crigsel ] T -
15 S 391 16 3 3 R 50 % 4 Ratr 72h
9 SERSHI IR 9% I R A AR ExiY g 53 h i

2.2 mYAWERRRELERED
2.2.1 SOD

V=N ] RN SEE N ETT RN
Wr e, JHIE SOD 3% J7 A8 AL ULIEN 1, $hEE 21 4
(1) SOD {if )] ARG LI ryka s 55 3 KRBl
WA oM AR 1 B S s (P <0.05) ;3R BE 15 4
SOD i 1 2 TR %, H NG — BHAL TARK
(P <0.05) ;48 9 41 SOD i & TRk
T HB R B PIIRE (P <0.05) . X T
[ — F B P AN [) S 560 20 < B o R B I BRI, 265 1
KNG T RIS B, B G 77 s sl 25 3
TEERRE 27 24505 2 KA 3 RIgksh B fbias

kBT salinity 27
100.0 ° 2L salinity 21
B : o hfF15 salinity 15 Do
ST 400l "HE9salinity .
e " AL b b
Bb ABal
g%"g 200.0 b tab 5
= Aa 2 Aa
g\ 100.0
= 1 2 3 7
InfE]/d
time

1 FEBEETZYAREE
BEALYILLEE(SOD) FE
Fig.1 The activity of SOD in the liver of
Epinehelus moara reared at different salinities

ARG F b R W) —3h A Z B fF 18 3% 22 5% (P <
0.05) , AIF/NE 5B R [a] — i ] 5 2 )£ 7 235 22 v
(P<0.05), T,

Different uppercase letters indicate significant difference from each
other at the same salinity (P < 0.05). Different lowercase letters

indicate significant difference from each other at the same time
(P <0.05). The same in below.

2.2.2 CAT
JIFIE CAT 3% DB fL WL 2, $hHE 21 45
ThIE 15 41 CAT & 1 s FReIa BIHas, 4 3

R B HoM S E P i e 5 (P <0.05) 5

1P 9 41 CAT & S 2 TG LI (HY

AL PIIRE (P <0.05) o AS[a] 52 56 21 78 45 i) [a]

ML CAT BB ToHUAEE 26 1 KR SR EEREAIG CAT

BEE  F R, HLAR R 15 Fh)EF 9 5 HAh 4 4 = (7]
ZERPF(P<0.05),

0BT salinity 27

ahFol salinity 21

160.01  ofhpF15 salinity 15
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120.0 o

BcCcC

WA/ (U/nL)
CAT
&
(=]
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IRl /d
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2 AEHETZYABETAE
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Fig.2 The activity of CAT in the liver of

Epinehelus moara reared at different salinities

2.2.3 GSH-Px

JIFRE GSH-PX i J3 (22 AL WL I 3 R E 27
Xt B4 GSH-Px i S8 4E A 3% (P > 0. 05) 5 3
221 H5ERRE 1S 4 GSH-Px 35 1825 BIbE T
RERTEESE 5 LRI BIE(E (P <0.05) 5 #h )% 9
41 GSH-Px i% J1 5 EIHRy#H, B 2 RNAE
Hfi k(P <0.05) o T[] — I ] 5 A8 [7) S 58
BRI AR, 5 1 R e BT E R
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e
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o 227 salinity 27
o $hRF21 salinity 21
@ $hRF15 salinity 15
= thRF9 Dsialinity 9
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BREH T E A R
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i iRl/d
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3AEBET YU ARAESRHEK
T EH MBS ( GSH-Px) &tk
Fig.3 The activity of GSH-Px in the liver of

Epinehelus moara reared at different salinities

2.2.4 T-AOC

JHFIE T-AOC 1% Jp i 2846 LI 4, ER % 21 4
T-AOC & S e T G BT TR &S, 56 3
RIBPE(E (P <0.05) ; # FE 15 20 T-AOC i
295 BIHE N REREHE 2 R IHIEHE (P <
0.05) ;38 9 20 T-AOC i J) A N FEJE BT+
S AHPR X IRZE (P <0.05) o X 5 [F]—
IRF 1) P AN ) S 36 4 - Bl 2 6 58 O BRAIR, 27 1.2.7
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WAEAE 357 R BILLE R 27 S IR, 55 2 R TE ) s
SUBBIAERRE 15 41,55 3 RESE B TR

s 5 7 RET B,
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i TE] /d
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Fig.4 The activity of T-AOC in the liver of

Epinehelus moara reared at different salinities

2.2.5 MDA

W $RE (14328 25 1 [ M Ak BT ] £ AN DB 2
KO MDA (Y& A2 L WL 50 $hJ% 21 4
5ERRE 15 41 MDA 5 58 I e TR
PO PHEH 1 R B (P <0.05) ;3R % 9 41
MDA 5 5 52N B 9 3, {H 3% R i ) R4l
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(P <0.05) o T[] — i ] fr) A [7] 5 56 28 - Bt
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EHH B BE 21 41,50 2 R my ki
PO 3 R T RYE TGS
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E=< b
£ 80.0
&
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Fig.5 The contents of MDA in the liver of

Epinehelus moara reared at different salinities

2.3 RYAREMNEAEESEEN
W 38 1) 28 A5 I I A ALk LN ] ) A W A

K FEH LSZ 1935 AL WA 6, $h% 21 4]
LSZ SRR EIHE TR 5 1 R
WEME (P <0.05) ;403 15 A9 4 LSZ & T
IR P 22 Al e, (R R i X R (P < 0..05) ¢
Xt T [ — I 1) f) AN ] 52 36 4« B 3 3 B2 A AR
851 RS BTG T RS, (B b
21 41,505 2 R PR S 53 K557
KRR A S
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Fig.6 The activity of LSZ in the liver of
Epinehelus moara reared at different salinities
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AR BEAFTS o AR B, 2R3 15 4
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B EREE 3T [R5, Mg b SOD % I 7EALFE 12 h
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H SOD (CAT 11 Heii g Bl i 7K £k 2 B AR 52 2 7 |
It %25 [ ORE fE % W i ( Rachycentron
canadum) JLPIH SOD , CAT F1 GSH-Px }§ 1 ¥ 56
HEERRARTG E  HAL RS S
XU I TE 2 — B, AL, B £
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553 REREE 21 411 SOD FIER A 21 (15 441 CAT
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IGO0, P RE 5 £ B AR Al X 7K A= A ) 7 A 5
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B, H SOD ¥R - 0, J5 A H,0,
AN BRLEG , A7 BE fa R N Y CAT T 17K P
PRAE RS =, 55 SOD 1E55 3 KRR MR = LATH BR AL
R R R K& B B, R PRS2 5

 CAT 5 GSH-Px ¥Jfig#5 H,0, § 1k N
H,O,HA WL P& B IEA T2, W
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Effects of salinity on activities of liver antioxidant enzymes and plasma
lysozyme of Epinehelus moara

LIAO Yali'?, ZHANG Chenjie’, PENG Shiming”, GAO Quanxin®, SHI Zhaohong'*

(1. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China; 2. Key and Open Laboratory
of Marine and Estuarine Fisheries, Ministry of Agriculiture, East China Sea Fisheries Research Institute, Chinese Academy of
Fishery Sciences, Shanghai 200090, China)

Abstract; The interactive effects of ambient salinity decrement on liver antioxidant index and plasma lysozyme
activity of Epinephelus Moara were investigated by rearing fish at salinity of 27,21,15 and 9 for 7 days. We
tested activity of superoxide dismutase ( SOD ), catalase ( CAT) , glutathione peroxidase ( GSH-Px) , total
antioxidant capacity ( T-AOC ), malondialdehyde ( MDA ) content, and plasma lysozyme activity at time
periods of 0,1, 2, 3and 7 d respectively. The results showed that the liver SOD as well as CAT activities first
dropped in 1,2 d (P < 0.05) and peaked in 3 d of Group 21, then dropped to normal in 7 d. The T-AOC
activity was consistent with the SOD and CAT activities, while the MDA content was contrary. On the whole,
plasma lysozyme activity dropped (P < 0.05) with the decrease of salinity and Group 21 peaked in 1 d. To
sum up, the results indicate that ambient salinity decrement can effectively stimulate and inhibit the SOD and
CAT activity in liver of Epinephelus Moara at initial stage, but it will recover then. T-AOC activity and MDA
content will also correspondingly change. Plasma lysozyme activity first increased and then dropped with the
elapse of treatment time,and thus it plays an important role in immune system.

Key words: Epinephelus Moara ; ambient salinity decrement; antioxidant enzymes in liver; lysozyme
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