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B BUAE £ ( Amphiprion clarkii) 7, 55 8 ( Pampus argen-
teus) ), % €5 W £ ( Notothenia neglecta) ™ 25 7K 7= 5]
Yk Ay 1R X A BRAE bR, SIS DA AR . AR R
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Table 1 Survival of L. polyactis under different salinity stress

HhE HESET IR /R 24 WFIE /% 10 dFET %1%
3.9 24 71.0+£2.57 0

5.0 - 100 100
22.1 - 100 100
34.5 12 91.0£2.35 85.0+2.04
36.0 6 37.5+1.87 0
37.0 5 25.0+£2.35 0
38.0 3 12.5+£2.47 0
39.0 3 12.5¢1.17 0
40.0 1.5 10.02.11 0
41.6 1 0 0
435 1 0 0
45.0 1 0 0
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ZIE I, N AR 1 h R AR SE TS, {H A
TR ARFE -, IR LA, £E 3.5 h AR
WSS YK AE TS . EREAE 36.0~40.0 5}, 6 h LN A i
PEFET R EOHE i —2F, 24 h NIUTE TG RAK T 40.0%, 1E
110 d 9 R e A B BT, R IR
RHGBBATEHIR GG . SR 3450 24 h N
TR RN (91.0£2.35)%, 10 d INFFIEF N (85.0+£2.04)%.
25 005 g i IR ER ZH AR Ol 5.0, = ER A R E Ry 3405
HEAT SRR B pan 5255
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AN TR ER B W 38 /N B o T R 21 20 Bt S Ak T
JI UL E 1, N R LA R b (R ARER)
T, /N A BT IEZL 20 SOD 1% /1 5 CAT 1% A A
[ FE R A TR o Horp, IKEh 41 Y SOD i 1 4 (517.37+
1.56) U/mg, &% 5 T Xt B4 (p<0.05), B/ 5w ih 4
ZFAREE (p>0.05); CAT i 15 %F B 41 6 i M 2%
5o ERHY CAT I J1 ik, 4y(8.08+0.37) U/mg,
T B AL (p<0.05), (HJE 5K 4l 22 57 A i
(p>0.05).
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Fig. 1 Antioxidant enzyme activity in liver of L. polyactis
under different salinity stress
TCAH R 7 BF 78 & 2H ) A1 1 36 P 22 57 (p<0.05)

No identical letters indicate significant differences among

groups (p<0.05)
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Fig. 2 Phosphatase activity in liver of L. polyactis under

different salinity stress

TCAH R - BE e 7R & 2R ) A1 2 35 1 2% 57 (p<0.05)
No identical letters indicate significant differences among

groups (p<0.05)

s . Hh, ACP 36 J17E = #hdl b 35 I X
HE 20 IR 20 (p<0.05), IR ER 41 5 X fi 40 22 ] 2 5%
ANEBE(p>0.05). AKP & S 7EEEhdl s fc i, 1 (14.05+
1.36) U/mg, 3 & TR h 41 (p<0.05), {HJ& 5 %t HE 41
22 5% K3 (p>0.05), %F b ACP Fll AKP % Bt Wi Ff
il 1% 3 7E 3 N A B ) AR Ak R A I T R R
%, 5 # BT
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Pl 3 AR AT, /N SR R P Na /K-
ATP 35 ST A4 o Hds R B, IR ER 20 A9 B 21 21
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Fig. 3 Na'/K'-ATPase activity in gill and kidney of
L. polyactis under different salinity stress

JEAH R -1 7R 4 20 ) A7 1 35 1 22 57 (p<0.05)
No identical letters indicate significant differences among

groups (p<0.05)

fF Na'/K*-ATP fit§ 1% 71 4 (0.74+£0.05) U/mg, 4. & A%
T ) HR 2H 1 55 £k 2H (p<0.05), T /&5 5 41 15 % IR 4 2% S
A3 (p>0.05). AN, 2R ER A iR AL HE S, R
ZH 41 Na'/K*-ATP [ 1% )34 b I+, Hmdh 4 5 %) ff
20 2% 57 i 2 (p<0.05)
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IR R R B A4 A8 Al 2 5 | £ 2 AT D AR €77 T Y
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20 7% B E B ALAERS T B BRI
JE , WPk E LA £ B I NLRE T NI Y R
JRE i) Z0 8 Al o i i A 7 A IR R 5 S 8 3 A1 AL
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W 2 BAE RS 2L L AT R e i T R
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S, RAHFERE R £, LR, SR TS, AR
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(I8 45 AT DL AE R MR IR AR E o T 7E R dh 4
B BRSBTS, I i A B 8 A A
BLAA N B8 45 A0 0 BB, (7] B, B /)N 0 4> 4K ) X6 vy
RIS N AT R M 2 5, MR T kR
P& SR R sl (R A REEE X
42 #HEBEI/NE&EFERELEEANZN
JHF JOE 2 £ 25 3 R A A R 28R, AR R
b BEIEE RL Jr WRE I A A s B b R $E 0 AR
FHE, M RTEEREEM AT, i TR N 23 R AR 2
4 A FR O, LR B B R SRR A AR T 9 3h
TR AT, P AR A A, Sy T HRE A A aE
PUAALP R 5245 28 T A, Horh, SOD Ml CAT &
Pt A AL R Ge 0 A R 43, SOD BETH B il A I 15
T HHFE(O;), TR 4 e 52 F AP0 o BRI AR p
FEAL ) HO, REAE CAT AL T 242 i H,0 A1 O,, 7%
PrFEAE L, ORAP 20 2 50 2 i 40, © A WFsE 3R
B, R R L KL S PR S5 R 0 A8 Ak n] 5 | A A i A
PRI 7 s, i IR ER B3 R, # 68 BE (Acanthopa-
grus latus ) ITE SOD i J1 7284k i &2, 55405 1 (Siganus
guitatus) /N [7) 2 21 CAT 1% Jy 38 58 75 2% 71 6 ( Opleg-
nathus fasciatus) %] 6 JJF i SOD 1 CAT ¥ J1 i & #5
FET BTG R, AWESE R R A S 0N A
JFRE A SOD #1 CAT I I 2 AR EZ R BT &
IERN R SERAS n Iz e b i SO E WSS B A (TE k=)
ATt 5 7 1 T v AT DA — o R B AR I 4 2L A0 i 4
4.3 b B RhE XN E £ BT AR BEER BB 1 MR I
ACP il AKP = ZAE G 3 J 7 471 53 e o 5 AR
TR TNR L AT, 360 Aok 1 3 200 L 5 T A o) 40 e A e 381 e 2 1
ARG IR 4 1, 2 e 5 B A AR R Hp B 2L 1Y) K A i .
ARUMETE A B, /BT A I TP Y AKP TF ) 7EARER T
2 S B A, AE B G B T S NS SR . AE D 1E
S0 i 2 1 F 85 ( Cynoglossus semilaevis ) B 5% W [6]
FEA B, AKP 15 JI7E R0 0~20 AYFE N B A
Wr AR, TR A R R K T A R S A R
Fh = X AKP I6 7 B AT W 2 A2 AR R e, 35 o 4
N, kS - Y B2 % 39 0T /) B £ R 2H 2L AKP T
T —E AR AR o 55 08 S0 RN 4= I A5 5 (14 B
ST EL B R EERG in, ACP 3% J1 32 2306 . AR
F5E & B, = Eh 41 ACPIG J7 i K T X B4, 52 21 I
BRI, PR RS PR RIE 45 R A — B X AT R
S K IR BE v B B vk B2 S A T ACP (95 AN
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Effect of salinity stress on the antioxidant enzymes, non-specific immune
enzymes, and Na'/K'-ATPase activities in Larimichthys polyactis

Wang Mengjie', Chu Tianqi', LiuFeng?, Zhan Wei’?, LouBao?, Xu Wantu?®

(1. School of Fisheries, Zhejiang Ocean University, Zhoushan 316022, China; 2. Institute of Hydrobiology, Zhejiang Academy of Agricultur-
al Sciences, Hangzhou 310021, China; 3. Xiangshan Gangwan Aquatic Seeds Co., Ltd., Ningbo 315700, China)

Abstract: In order to study the physiological effects of different salinity stress on Larimichthys polyactis, the four-
month-old L. polyactis (body weight (12.6£3.1) g) cultured in natural seawater with salinity of 22.1 were applied to
salinity stress in seawater salinity of 5 (called as low-salinity group) and 34.5 (called as high-salinity group), and
natural seawater was used as a control group. After 10 days of acute salinity stress experimental treatment, the activ-
ities of superoxide dismutase (SOD), catalase (CAT), alkaline phosphatase (AKP) and acid phosphatase (ACP) in
the liver and Na"/K*-ATPase in gills and kidneys were measured and analyzed. The results showed that under acute
salinity stress, the activity of antioxidant enzymes (SOD and CAT) in the liver were increased. Among them, the
activities of SOD in the low-salinity group and CAT in the high-salinity group were significantly higher than those
in the control group (p<0.05). Under different salinity conditions, AKP and ACP showed an opposite trend of
change, i.e. AKP activity gradually increased with increasing salinity, while ACP activity gradually decreased. Ad-
ditionally, Na“/K*-ATPase activity in gills was the lowest in the low salinity group, and the activity of which in the
kidney in the high salinity group was significantly higher than that of the control group (p<0.05). The above re-
search results indicate that juveniles of L. polyactis can still survive normally when the salinity drops to 5, without
obvious abnormality. And different salinity stress can significantly affect the non-specific immune enzymes activit-
ies of the liver, and the Na'/K*-ATPase activity of the gills and kidneys in L. polyactis. In other word, the tissues of
liver, gill and kidney play an important role during the process of L. polyactis adapting to changes in salinity. The

research results also provide a reference for the cultivation of L. polyactis in high-saline or brackish water areas.

Key words: salinity stress; Larimichthys polyactis; non-specific immune enzyme; Na/K*-ATPase



