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Bl (Penacidae) Xt J& ( Peneus ) » 2 % J& ) K 7
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Jri S T Ak IS 2 R Y

FRIH PR EE R T b B 3 BE O 5 e K 7 3R B B ) AR
KEREE BEENESHFZ—", ARHEE AN
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1 H 8 AR I A8 53 R AIC, i R M i R i ACP ik
PEBERREE AKP A LW AL RS SOD Filid % 1k 2
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P BE Sy IO . Gao U WSS KWL AR BEIRBE T
LA X6 MR A P BB RN A7 T 5 5 2 T I S 1 X I
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TR TR TR B £ 1 L BRI R B SROKF . 2R AR
SECSURIE Y SR L AR ER T BTG L 4 U X i 9k B RS 4
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1.1 WY REERE

S0 FH AR PN EE 59 X5 R0 4 4K 5T 2 (1.5 + 0. 2)
2B IR T HEANAT (500 L) b, 87 5% 10 18] Br 965 /K 6
BEh 30, pHE R 8.0+ 0.5, & FEF K (28 £0.5)°C,24
h A EFAHERARE N (7.520.5) mg/L, KIKH
AAMT 0.5 mg/L, A KGR &8 R &1
8% — 10% ., K 5 K M (6:00,10: 00, 14: 00,
18:00.22:00) . #4524 H KA L 5% 10 A1 57 5% 14 ) 4%
ARG, FEdEP AR B4 1000 K 1K,
oK B BRI 30% . B 7 dJE . B RELS AR
JEE 0 B R 30 Yk I TR AR . K
8 IR K R AR K 5 K GEIN A %A R 7DD 3
A 17 B
1.2 EWigit

2020-04-17 — 2020-5-30, 7F L1 7= 45 ¥ M 77 Jb g 26
T & XA K K= B W) 1) Ak 4 i) 645 R 3 35
d MyXT IR FR AR IR 56 . SC 8 i 8 20, 30,40,50 4t 4 A4
ERFERRRE o 30 AR EEAAE X R, AR A R
3APAT A AT A KRN B 5] i B 1) Y B 75
XPHR 400 . HH SR EEE R SR . 7 d A
BEAFATALBEHLE 30 F& XoF MR B, | 68 R0 s i 2 41
B
1.3 #HmiisE

W R 3.7,14,35 K, R 1.0 mL — ik
TG A T 25 DK R0 I SR 4 1M Y L 5 e O R 4 TR
1:1 HlRAE T Eppendorf & i (5 4~ F 47 HL 30
RIFBAW— RS, 4°Cid %5 T 4 000 r/min
2.0 10 min, BT, — 80°C IR A7, #51 ,

RIS FEMEE 3,7.14,35 K, R W 8T M 5
TIAR BRUAE 22 1 i CREASSPATHC 30 R AF TR A B — A
a2 55 J1 BT R BRI — s T AR T
A9 FEARFR R A SRR, A1 R 5 2 VR B D HIL 4°C 4%
#47F 3 000 r/min &> 15 min, BUE B4,

WIS P4 3,7,14,35 K, 75 UK 5 vh 4k U I
B4 218 T Eppendorf B0 (BEASF4THL 30 B
BR R A R — AR D TR AR G AR R
B3] — 80°C IR A A . BRI — & ot # AT Jof g 41 21
FAIRRE R IMA 9 RERELR A BEER K A1 R 2%
HEOHL4°C £MF 3 000 r/min B0 15 min, B E
TR
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35 d MM Z K5 58 1 d. FRi A4
AT AR PN BE 55 X 0F 09 4R BT & 11 53 3 FE R (Weight
Gain Rate, WGR) | ## & /E & # (Specific Growth
Rate.SGR) . &t i1 B 1% % (Survival Rate,SR), i15#
i WGR = CR¥E - y)¥E) /W1 H x100% ,
SGR= (In K¥HE — In ¥ ¥ H) /1A% KE X 100%,
SR = (LRI X MR R AL/ W) 1 1% X AR ED X 1002,
1.4.2 H#HAY AT T

SR R A R TR AT AT A AR B e IR
PHBE T X5 MR 22 4 20 . ATPase & Na' -K' -AT-
Pase 1 Jj . & ATPase 1 & SN B/ 4 2 502
LUEHAP M ATP 5> ATP =4 1 pmol JEHL#E
BN — A EETE T8, Na -K' -ATPase i iG &
SRy /NI R 2 e A BV AL S ATP g 4 i
ATP 74 1 pmol TEHLBE R K — BTG 1 5040,
1.4.3 #HEAAMAR X BEE M E

SR R TR AT AT AR ) & e IR
DHERE T X5 M I 385 A i BBt AR R ) (T-AO0C) L i 4
LS (CAT) Ak ¥ B LB (SOD) 3% o X —
% (MDA % 1t . 245 b H IR i A4k ) B8 (GSH-Px) I
P, Hr, T-AOC & X N 7E 37°C B, 5 80 B 2 T+
I3 15 52 17 R 28 B W ' BE CODO B3 i 0. 01— A4~
SPTEAALRE T B0 s CAT B 5 Sk B 2 TF i 5
P i 1 pmol H, O, W& —A 1% J1 847 ; SOD
TG 2 Xk AR AR R R SOD 3 i R 3k 50 %6 i
JIE RS IOE ) il A SRy — S 38 B4 (UD s MDA & g X
R BTG AE 95°C R R M A B v 5 AR L b =R
(Thiobarbituric Acid, TBA) 45 &, & Wi 41 6 MDA -
TBA 4 W4 ; GSH-Px % & X R4 0.1 mL 1l

F1 HEMEXIEMETIRERIERBZNE (0 =3)
Table 1

WHAE 37°C ) 5 min, F1ER IE B A2 S A H S i 2 1
RAEP GSH W EEAL 1 pmol/L A — A~ i H
LR AN
1.4.4  HACERE M R

SR FH g a0 g AR W TR T A 1 ) & 0 o e
T BRE 1 X M T 1 iR 4 2R & B I (Pepsin) | g i
B (Lipase) f1VE ¥ B (Amylase) W, B 5HE H IS
T3 78 SCATE 37°C 4N 22 5O 41 88K A B 4 Bh 4y
BAAEMR 1 pg EILRA YT — B 15000, BRI
it 1% 158 LCONHE 37°C 54 T 19 2 SO 4 815K 1 B 4
KA 1 pmol A8 7 R Ry — AN WG 1 B . K
T 108 SO S iy 2 5 R (A TR 37°C 5IRME 30
min, K f# 10 mg V&8 — A~ BEIE J) B,
1.5 HESItHH

T 0 T A5 B0 28 R A+ AR iR (n =
3); %48 #E 4T SPSS 19. 0 24 % J5 2% 43 #t (one-
way ANOVA) #l Duncan HE 37, L P<C0. 05 {1
N2 K

2 HRE5HSMH

2.1 ERFERbE XTIE M BT AR A K A

S W S R ) [ B I | VIR AR e B AN £
AL R ANTE] , Hoh 20,30 £ B 41 RS SR 2 100%,
40 EhBE L BLTE R ON 97. 67 % .50 £ BE 4RI H ALK
72.00% , MRS LS AT L B M 30 26 R 4R R
JREW I T X 4,50 B EHEFREE (P <
0.05) , HH KL N 30.23% (P <C0.05); H K& 20
R, R AR K BRI AZ 5 ) [R) 25 AR AR T R
MR 4 SGR ¥ B FH AR T R4 (P <
0.05),

Effects of salinity stress on the growth index of P. monodon (n =3)

B 4 ) 1) 4 R I 2 NG R FElE kR B

Salinity Initial body weight Final body weight Weight gain rate Specific growth rate Survival rate

groups (IBW, g+ tail b (FBW, g - tail ") (WGR., %) (SGR, % +d™H (SR. %)
20 1.49 £ 0. 05° 2.21+0.06" 48.55+ 1. 54° 1.15+0. 10 100 + 0. 00°
30 1.51+0. 06" 3.01+0.06" 95.49+5.01" 1.96+0.03" 100 % 0. 00°
40 1.60+ 0. 03" 2.83+0.10" 76.59 % 0. 68° 1.64+0.09° 97.67 % 0. 88"
50 1.40+0. 05" 1.84+0.05¢ 30. 23+ 0. 96 0.75+0.03¢ 72.00+ 1. 15"

TE < [ 80 B 5 A 18] /NG 5 B 3R 22 5 1 % (P <<0. 05)

Note: Different lowercase letters after the same column of data indicate significant differences (P<Z0.05)
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Different small letter superscripts in the figures are significantly different (P<C0. 05)
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WA AR B NEm, K 2a R ER,LEKH 3
K .20,40,50 Eh L T-AOC 7% P 1 Ho 4 B4 B 3% 48
5 (P<<0.05) , (H i 40 JC 8 % 22 5 (P >>0.05);
55 7,14,35 K, 20 thEH T-AOC 1 P80 IR 211K,
AR FH 2R (P>0.05) ;5 7,14 K,40,50 £k 4
X IR 1R (P =>0. 05) , i 5% 35 K 40,50 £ & 4144
XHRHAR (P =>0.05), K 2b 455 8K, A LKt
PR, A AR AL CAT I M3 L X BRALAIC, 28 35 K
S RS 8 415 B A T) DA B 45 36 2 1) 35
To % 27 (P>0.05); S5 v, 20 2R 40 5 50
R ] JC W 2 R (P >0.05), & 2c 45 BR,
STUS S 3 K ,50 R SOD I 1 % T 4 MR 20 &%

T 38 X A Y BRE 1Y X R 92 3 1R T 1 5

Effects of salinity stress on osmoregulation of P.monodon

HoAt £ FE 20 (P <<0. 05) ; Fifi & B[] 4E 4, 50 £5 FF 41
SOD E WA Fr e T+, B 14,35 K 5% B4 2 0] 2%
SR EP<<0.05), K 2d 458 88,20 HhEH
MDA 5 i 8O0 BRZH R AR (H TG 1 35 22 5% (P >0. 05)
SCESE 3 K, 40,50 A MDA & B R4 8%
PEE (P<<0.05) .5 7 RAFHAT IR A E o % 5
(P>>0.05) ; I ZE 4 L 55 35 K MDA & & X i
HAREM(P =>0.05), K 2e Z5 R WR, LKHE 3 K,
20,40,50 b iF 40 GSH-Px I 44 18 3 & T % B 40
(P<C0.05) ; ffi %5 B [E] 4 4, 20 £6 % 40 GSH-Px 6 P
HTREAL S 14 RE XA Z A ER E 2T (P<
0.05) ;%55 7 K .40 4 GSH-Px I o i & & T X
ML (P<0.05),55 14 K ,50 h 8 20 3% 1 f 5 (P >
0. 05) ;55 35 K, £ e 4[] DL K i 36 21 55 %) B2 2
[i] ¥4 76 & 3% 2% 5+ (P =>>0. 05) ,
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2.4 EhEERhE X 3E N BE 5 X AR E L B E R R

P P& 3 AT, B 3 sk Sl ) BRE T 6 SR £k i T
PP T AR E R SE 0, W0 3a iR, 5256 W 18] 4%
b P A AR T R A X R A R AIG L 20 R AR 7
KA A T B T AT bR BRZEAIC L (BT
ZF(P>>0.05) 1l 40,50 £h FF 20 75 % A 5256 1) ] —
HY5XBAfFERFEES (P<<0.05, K 3b 45
W, SEER A 3,14 K, 4% 1h B 41 R I e G 1 2 25K
TXF B2 g 2 (P <<0. 05) , £ 3k B Wl 2 2 1) 22 S R
BE (P>>0.05) ;% 7 K,20 h B 4108 i i 06 v 7+
50RO W 2 5 (P >>0.05),{H 40,50 )i
ZHAJS i REAR (P <<0. 05) ;5 35 KX,20,40 £k B 40 IR
I T 055 1 A DI A T 4 T, 5 0 HR A R O B 2
(P>0.05),fH 50 #h B2 20 {75 & F AL T x4 (P <<
0.05), Kl 3c &R, LA 3 K,20 #h & 24 1 #H
it 3% P W 35 TR R ZH (P <<0. 05),40,50 $hEEH 5
X P2 G i % 2% 5 (P =>0. 05) 355 7,35 K, 43h 4
HXTAZ MBI R #FZE R (P>0.05;:% 14 X,
40,50 R W2 & F X4 (P <<0.05),20 £
H XA TR 2 % (P>0.05),
RIS
3.1 HhEMmEXIEMBET R EKAOZm

ABI ST A I A ER B LR B W A 2 X A
B 0 MR A R A T ] R AR R R
I 1 5 R R B, e 2 50 2h BE2H L WA ER
Joip 303 5 OGS HR AR K PR 45 0 B A8 A T AR AR K i
TP S 2 R R AE R HLRS 35 P, X 3L
FLARHHIP P A SRR R AR K 218, S R
FAUA 72.0% . AEVHBESY XFUF 5 ML 44 2 ) iR m] RE £
PRI Sy ity o 22 S MR 22 S L TEORHRR S K e BRAR IR P K
oAt A AR 55 20 N R R BO RIS PR 25 R
ASEA I — 3, SR RaE , JLANIE XTI LA ) 468
P H RO b 0 R 18 — 350110, SR it X A 1 45 35
BT 24 - 26, MIERERERNE N A BB 3k
BF, FLANEXT IR 2 [ 3R A 1598 38 HOF i FL Rl b R A
TEEL R R BE R BE T 23 Bl R e AT A AR, DA T 40 o A
KA. Bary %5 B 5% & B0, 2 b BE M 25 E 7t 5
35 M o JLYH X WF 0 A KR AR T 2212, XY 31 B 1 T
A 49 BF L IR AR KU a2 B, 22 AT
FoE g B2 0L 3 B8 M 25 3 35 B, FLAN I X R A K
218, Ho 3% KA. Panikkar' ™ BF 58 % 8 15 A
L Ak B 2 (] (3l o7 M I i B, v R R BR g b XU

(a) +HE Salinity
E]120 EJ30 PG40 E50

)

o

=)
T

_.
b
=)

10.0

5.0

B & B 3% M Pepsin activity (U/mg prot)

0. o LZE ¢

i ] Time (d)

£ FF Salinity
El20 BE30 A40 B0

M 1ii g 3% M Lipase activity (U/mg prot)
D
j=}
(=}

R K

=

3 7 1
B [A] Time (d)

& Salinity
E20 B30 B4 BEso0

VE K TG M Amyase activity (U/mg prot)

TR R =

7 14 - 35
Hf ] Time (d)
[l AN [R) /N S g R R () — I ) 2% 20 22 8] FF 7 W 2 1 22
5 (P<0.05)
Different small letter superscripts in the figures are sig-
nificantly different (P<C0. 05)
PEL 3 Hh 2 030 X =l B %o T Ak i 3 2 Y 2 el
Fig.3 Effects of salinity stress on digestive enzymes ac-

tivity of P. monodon
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i BRI N 22 2 ER A HEBR PR ALK 9 IE B K 43
IR B R85 v, X MR BT AR O 2 4y, HERR ALK
W2 R K 5 FE X P4 S B v ML TS 2 AR it A
T e A T JHE A 06 75 1) i S A, R AR T AR KBk g .
3.2 HEBBIIEMBET XIS ER TN
ENES I BUNIRTRY i S AP ORI RE VI N
SRy 3 o AN ) AR A PR X R AR 12 38 A YT RS 0 T
VAL FE % e B R, ATPase.Na™ -K ™ -ATPase I ¥
A ALK 38 3 8 T B 5 A AR I AR et
NZ W C TR E Al ATPase.Na' -K* -ATPase
22 A) B 3 B G R RN . Liu 2525 X v e g8 B it
ATERBEIE N M5, 45 R Bon B L I TH i AR
GEE MK B EETE  Na™ -K' -ATPase 1§ 7t %
WiTHE . Wilder 26 76 %) % [G 98 F 09 OF 5% ot &
P, 38 B A HE = I T AR ER R Na' -K ' -ATPase 15
I1. WG WG & B IR BB b R AR AL
FLA SRR 22 vh Na™ -K* -ATPase 1 J1 & W 7+ &
LR R A Sy, SR H A B g i S AR
SR M FAY Na® -K* -ATPase 25 £ 3)iz
B Na™ K" S HEREHLIRR Na® K B 1 i fjE 1y
MK 538 R B i &0 F .l 22 Na® -K™ -
ATPase I J1A Frism ' AHFFE o 5 BAR L 45 1
2V M a aF Na® -K* -ATPase 1% /1 7+ 5,40
FEAH Ry i 2, HLBE I A] ZE 4, 5000 B 20 )5 5 1 W 2
25, XREE N AE S E BB T, AR P BE 1 X AF
PR N5 385 e 1 i 40 P AR P L 4 L S $R ARG S
W W 2l e B E R 20 S B MLAK R 4k 455 35 i
FEWMFERKERERE;H Na' -K' -ATPase iz Na' 1§
RE AN, W EAEERE T AR B R KRG iE6T).
WA MR, T B3 BT, S R A &
Wi 1) 1 0 & A AR AR R Y Na® -K ' -ATPase i
BRI R W TG L R B TR ST AR
8, ATPase 1 JJ7E 2 PR 4R BE B30 25 3 KRB b
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Abstract: In order to explore the salinity tolerance of Penaeus monodoncv under different salinity gradients,
the changes in shrimp growth,osmosis,antioxidant and digestive indexes under salinity stress were measured
in this study. Four salinity gradients (20,30,40,50) were set in the experiment,and the 30 salinity group was
used as a control for a 35 d feeding experiment. At the end of the experiment, Weight Gain Rate (WGR) , Spe-
cific Growth Rate (SGR) and Survival Rate (SR) were calculated. The activities of ATPase and Na’-K" -
ATPase in the gill,activities of SOD,CAT,T-AOC,GSH-Px and content of MDA in the serum, pepsin,lipase
and amylase in the hepatopancreas were measured. The results showed that the growth performance of P.
monodon was inhibited under salinity stress,and the survival rate decreased with the increase of salinity.
Compared with the control group, WGR and SGR were the lowest in the 50 salinity group.showing signifi-
cant differences (P<C0.05). When the salinity stress occurred, the total ATPase activity of prawns increased,
and with the extension of time,it showed an adaptive state. On the 35" day of the experiment, there was no
significant difference between the salinity groups (P>>0. 05). While the activity of Na"-K " -ATPase in the 40
and 50 salinity stress groups was significantly higher than the control group (P<C0. 05). During the experi-
ment,the degree of SOD change was small,and the difference was not significant compared with the control
group (P>0.05). The activities of CAT,T-AOC,GSH-Px and the content of MDA were significantly differ-
ent (P<C0. 05). Salinity stress stimulated the antioxidant stress ability of P.monodon. High salinity reduced
the activities of pepsin and lipase in P.monodon , especially in 40 and 50 salinity stress groups (P <C0. 05).
On the third day of the experiment, the activity of amyase in 20 salinity group was significantly increased
(P<C0.05),and activities of pepsin and lipase were decreased (P <C0. 05). The results showed that salinity
stress was not conducive to the growth of P.monodon, but it could activate the antioxidant capacity,adjust
its enzyme activity to adapt to environmental changes,and the digestibility of the shrimp to varying degrees,
thus inhibiting the growth performance.

Key words: Penaeus monodon , salinity stress,antioxidant activities,osmoregulation, digestion capacity
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