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Tab.1 Effects of high-salt stress on average daily gain of L.vannamei postlarvae

hEE  salinity

fEbr  index

30 40 50 60 65
P H 3 E/(mg/d)  average daily gain 43.30£2.76" 36.60::4.86" 26.40+1.01° 20.00+6.26" 12.00£1.47¢
FAEH/%  survival rate 85.90+5.50° 78.20+4.15" 68.60+6.00° 42.70+8.02° 36.00+3.86°

H: ARAFEHAREREEP<0.05); FFH

Notes: values in different groups with different letters are significantly different (P<0.05); the same blow

http://www.scxuebao.cn


http://www.scxuebao.cn

4 1 BEM, &

o AR X LA VR MR AP AR G

BB B G AN S BT R B4R TR 835

2.2 SEXHFER S ATPaseFINa'-K'-ATPasej&
ed:0pA

FPUR S ATPaselif 4 52 i 2R bl 52 ma 4 /N D)
165k B 21 15 ) HE 21 22 55 B 3 (P<0.05); Rl R
T, S ATPaself P2 FER B, (HERE40D) |
Qb R E) 2% 5O 1 2 (P>0.05), Na'-K'-ATPaseli
£ 5 S ATPaself YEAR {5 A i, Ry B EE
FER T g T (#12). #6882 N30T B40, fF
R Na'-K -ATPaseif Vil Ft &, 52218 I
Ty, $hE 6016520 Na'-K -ATPaselif 7 ik # &
F- 4058 1 4 A B 20 (P<0.05).,

2
=9 24 b
o > 2.1 ab
£ 18 ab ab
2% 15 a
sl 0 1.2
Hfé 0.9
2 0.6
£ 03
& 0 [ ] [ ] [ ]
<
A 30 40 50 60 65
hiE
salinity

1 SERAIEIS FLYE T R F AR R A
B ATPasesE 1 ) 520
/J\E#ﬂKWﬁ%%éﬁm%(kOﬂS% G
Fig. 1 Effects of high-salt stress on T-ATPase activity of
L. vannamei postlarvae

The different letters mean significant difference (P<0.05), the same

below

Na'-K*-ATPase Jf {4/
[umol Pi/(mg prot-h)]
Na*-K*-ATPase activity
S—= MWk

30 40 50 60 65
sz

salinity

2 SERME X LR AR AR A
Na'-K'-ATPasei& 1 #I 5 1d
Fig. 2 Effects of high-salt stress on Na'-K'-ATPase

activity of L. vannamei postlarvae
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Fig. 3 Effects of high-salt stress on T-SOD activity of

L. vannamei postlarvae
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Fig. 4 Effects of high-salt stress on CAT activity of

L. vannamei postlarvae
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4 ACPIE P /K- & 2 75 750 40%h B 241 Anxt B 41
(P<0.05), 1H560%k B 41 0] UG 2 3% 22 5 (P>0.05),
AKPIF PE [R] 4 B8 £ B Tt i 2 i (Bl 6),
JE65. 505 % WAL ] 2 5 L 3 (P<0.05), ﬁﬂf
3054040 Bi[E] DL K R B 505 6040 Bl [A] G B 3% 25
(P>0.05).

e 3 W 38 6 N4 T X R AT SF MDA R LZM %
HE MR TR, MR AAT, HER
E S AFEF MDA & 1 (P<0.05), £hJEFHE;, MDA
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Fig. 5 Effects of high-salt stress on ACP activity of

L. vannamei postlarvae
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Fig. 6 Effects of high-salt stress on AKP activity of

L. vannamei postlarvae
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Fig. 7 Effects of high-salt stress on MDA content of

L. vannamei postlarvae
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Fig. 8 Effects of high-salt stress on LZM content of

L. vannamei postlarvae
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Effects of high-salt stress on daily weight gain, osmoregulation and immune
related enzyme activities in Litopenaeus vannamei postlarvae

ZHAO Yuchao', WANG Renjie', SHENMin', CUI Yanting', WANG Shusheng ’,
LI Yuquan ", FU Ruijiang®, ZHANG Shaolong’

(1. Marine Science and Engineering College, Qingdao Agricultural University, Qingdao 266109, China;
2. Binzhou Fisheries Technology Extension Station, Binzhou 256616, China;
3. Hai Yuan Breeding Technology Co., Ltd., Binzhou 256619, China)

Abstract: In order to investigate salt tolerance and immune response under high-salt stress in postlarvae of
Litopenaeus vannamei, a 30-day feeding trial was conducted with different high-salt stress (40, 50, 60, 65 and 30
as CK). Body weight were detected at the start and end of the trial to get average daily gain, and the activities of T-
ATPase, Na'-K'-ATPase, ACP, AKP, SOD, CAT, LZM and MDA were detected at the end of the trial. The results
showed that high-salt stress significantly inhibited average daily gain of postlarvae. The average daily gain showed
decreasing trend with the increase of salinity, those of salinity 40, 50, 60, 65 were 84.53%, 60.99%, 46.19% and
27.71% compared with 30, respectively; Survival rate decreased significantly as salinity increased. The T-ATPase
activity of postlarvae showed a tendency to decrease first and then stabilize at about 1.4 U/mg prot with salinity
increasing. However, the change trend of Na'-K'-ATPase activity was opposite to T-ATPase activity. When
salinity was 60 and 65, the activity of Na'-K'-ATPase was stable. In addition, high-salt stress also significantly
affected the activities of non-specific immunity enzymes of L.vannamei postlarvae. With the increase of salinity,
the enzymes activities of T-SOD and CAT had the same trend, rising first and decreasing then. Their highest
values, 16.118 U/mg prot and 1.378 U/mg prot respectively, were detected at the salinity of 50. The changes of
ACP and AKP activities were positively correlated with salinity. Under different salt stress treatments, the content
of MDA changed significantly, and LZM content did not significantly change at all salinity levels. The result
indicated that the higher salinity, the slower the growth rate and the increase of the energy for osmotic regulation
of L.vannamei postlarvae. In a certain salinity range, high-salt stress can stimulate some non-specific immunity

enzymes to cope with the salt stress environment and reduce the damage to the body.
Key words: Litopenaeus vannamei; postlarvae; high-salt stress; osmotic regulation; enzyme activity
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