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B

WE: VARARIESEKFARE, #MFESEE B FKTMEL ATP BE A A HS
JE M 0 RCR, SE I Rl BE K F 4 0.413 g/kg (D1, X JE 41) (1. 042 g/kg(D2) 1. 577 g/kg
(D3).1.991 g/kg(D4) #y 4 F L i ta 0, 0 Al Z R4 F AR E H(30£0.5) gihys, =
B ERKEARRERATHASRS0OAd L HENEXBIRRARL, AL NG (0 h) fntt
NJE1.3.61224h 45 REE L RFEAR, &R L7 Z ME ar & k8 ACF x4
EFHEJE Na® K . Cl” Mg™" 4 & f#l 4 d Na" /K -ATP (NKA) 5 Ca’*/Mg**-ATP
(CMA) B th & H H B ZE M (P <0.05) , & i 5% & Mg'" 4 & fn NKA By & J B 47 %
BARFHHE T AT, DA AL FEBHEE Mg 48 NKAMCMABE J 2¥5 T A4
(P<0.05), kA ZAY A THRBENSEERTHAEAERS, REEEHEF, f1F Na’
Cll ¢ BEHM M HEMEKERS FABS MFBEE K Ca®" Mg" fn# % ATP 8 & /)
HEO~24h WEH|FHMHEE N, DI 48 NKA fr CMA Bg 7% &£ 2 1 h 8 B K T H 4
(P<0.05),% ¥ K ¥ & K& AT E B2 (K4 48 22 NKA fo CMA B 4 71358 3 2 R B iy
BRE, RERA, KRR AR+ 5 AT RKT 1.991 g/kg, LR D 4 #8842 NKA §
CMABGE AT RBANEERL MEN R HRKEnsEhEL T LR, &g wE s
AE L 4R N HE 2 NKA 5 CMA B8 3% ) 1 A Al T Peaf & B #3040

KW v #; BEE; ATP B F & F

HESES: Q175; S963.1 X ERIR R A

HEEEmARERNEEREN T,
RGOS U R Eh Mk B R KR Eh B B 8
SRS B T BE ) (HAE SR AL FRFE AT Hh
R B AR A BN TR Bl Y s e T AR RS, A
T ) 5 5 0.2 7 A 2R B 3 o [ A IE 5T R BT
0 RE 38 23l 28 1Y IS B T LB i A
R BIE PE K A AR AL, d 2 A0 UG8 3018 38 AR G 1Y
AR B T LS I BRI R R A

fifi ( Lateolabrax japonicus) J& 3% [E B & 1 &
IKFRIARN R Z — o AR $hrE 28, X 97 4 K
AR B2 B A2 Ak B A AR 9 0 35 P PR 2f JRK B
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HA P F MR Na® /K™ -ATP (NKA) % J1 T
(G N R IR (R N
ARV B AP 1 G E IR K vh FR A B, O DL R SR 1
KOt FEREAT Sk L W 3e s 5, e A i 22
ATP [5G 77 | ML 78 5 38 s A E 1 & B, 0028 1 58
B T 3B BRI T 65 1498 3 T 1Y O Xk ARDRL B UK

MgSO, (4l if > 99% , g [ % [ AMRESCO /%
Al), DLAR TR A AR SR AT R L
(CD4 x 1 TS) il i 4 B RLAZ A 2.5 mm [ 450K 1]
B BT IR CE -20 CukAfidh & o RIS 5 B
BRABILE T,

1.2 ZWEARESIF

Xt 35 1 1 R B2 0 o
1 MRS Ik

L1 mRERET
A O 2 T PSR 1 WL )
L o VE B B £F 4 32 % L A R 58
SHUE 3 T JFDRY SR I 0.2.5.,5.5.8. 5 g/ke
®1 AMERFTREFAR(%THR)

Tab.1 Formulation and proximate composition of the experimental diets for Japanese seabass( % dry matter)

S5 5 AR R A RO R
5 x 10 " iy R B B R 2508 f1 T 5 min J5 A
FIREL(L 000 L) IR 14 A o I35 ) ] ] i
SERIRRL , I L g ok 7K 2 M R AR B 5 4 T K
fER BE , B2 58 A B R ROK (01 S5 36 0 8 W i N S
6 AL A 7 BH PR 05

Tk Rl ingredients D1 D2 D3 D4
%2 [ casein’ 38.5 38.5 38.5 38.5
fa ¥ fish meal® 5 5 5 5
B gelatin® 3 3 3 3
£ 4 microcrystalline cellulose® 5 5 5 5
a-JEH a-starch’ 28.71 28.46 28.16 27.86
M RS liquid Antarctic krill® 3 3 3 3
FILFRIE A Y amino acid mixture’ 1.09 1.09 1.09 1.09
ff 3 fish oil 6 6 6 6
K=l soybean oil 5 5 5 5
AH## choline chloride 0.5 0.5 0.5 0.5
R &4 Ca(H,PO,), 2 2 2 2
41 ZIR AW vitamin premix® 2 2 2 5
WY R IE A Y mineral premix, Mg free’ 0.2 0.2 0.2 0.2
MgSO, 0 0.25 0.55 0.85
FX 4> 4yt proximate chemical composition
FHH /% crude protein 42.31 42.15 42.46 42.20
MR Wi/ % crude lipid 11.24 11.17 11.33 11.30
HE R/ (g/kg) Mg content 0.413 1.042 1.577 1.991

TE: L BRI B R R E N 0~ 5 HLE D ,86% (% T BT) o 2. faky, Hi Ak & Tecnoldgica de Alimentos S. A 23 &) A4 7 s #l R
F,70 LI 9% (% T4050) o 3. WIAE, W 1 16 25 42 AL k0 A IR ml s LB 1,96 % (% T-H050) o 4. B BB, 19 B 8 B Krillsea
group AS A H] M ,68 1817 6% (% THIB) o 5. a-TEK W9 B RAE(ET ) WERARAF . 6. BUMLF 42, W B 2 Bl 25 14 kKR
BAHRAF . 7. BIERIES Y (g/kg L) BAR,2.5 ¢;EAM,0.4 ¢ FAMR,8.0 g.8. JiAEFIR G Y (mg B g/kg FPRL) , BiIE R ,25
mg; 1 B HK ,45 mg; IR IME S BE 20 mg; 44 K B, ,0. 1 mg; 44 &K K, ,10 mg; JLEE,800 mg;iZ R ,60 mg; ML ,200 mg; MR ,20 mg; 4
WH .20 mg; 4E4E R A LTRAR,32 mg; 484 % D3,5 mg;o-E A B, 120 mg; 4E4E 5 C,500 mg; L4 MEMR, 150 mg; i & 2F 48 %, 18. 01
2o 9. W BIR G W) (mg/keg fWEL) : — KB FR % ,50 mg; MLfb 41,100 mg; AR %S (1% ), 100 mg; TL /K B fR 4,20 mg; — 7K i R W4k , 260
mg; — /KGR ERHE, 150 mg; WANER§H (1% ) ,50 mg; 5 ALHT,200 mg; LGN, 100 mg; S 2T 43K ,970 mg,

Notes: 1. Casein, obtained from HuaLing enterprise group of Gansu, China, crude protein,86% (% dry matter ). 2. Fish meal, obtained from
Tecnoldgica de Alimentos S. A, Peru, crude protein,70% ,crude lipid 9% ( % dry matter) . 3. Gelatin, obtained from pharmaceutical enterprise
group of China,crude protein,96% (% dry matter). 4. Liquid Antarctic krill, obtained from Krillsea group AS, Norway, crude protein,68% ,
crude lipid 6% (% dry matter) . 5. a-starch, obtained from Juxiang( Xiamen ) starch Co. ,Ltd. ,China. 6. Microcrystalline cellulose , obtained from
Shanhe pharmaceutical company of Anhui, China. 7. Amino acid mixture ( g/kg diet) ,lysine,2.5 g; methionine,0. 4 g; arginine,8.0 g. 8.
Vitamin premix( mg or g/kg diet) ,thiamin,25 mg; riboflavin,45 mg; hydrochloric acid pyridoxine,20 mg; vitamin B, ,0.1 mg; vitamin K5,
10 mg; inositol,800 mg; pantothenic acid,60 mg; nicotinic acid,200 mg; folic acid,20 mg; biotin,1.20 mg; vitamin A,32 mg; vitamin D, ,
5 mg; alpha tocopherol,120 mg; vitamin C,500 mg; ethoxy quinoline,150 mg; microcrystalline cellulose,18.01 g.9. Mineral premix-Mg free
(mg/kg diet) :MnSO, + H,0,50 mg; KI,100 mg; CoSO, (1% ),100 mg; CuSO, - 5H,0,20 mg; FeSO, - H,0,260 mg; ZnSO, - H,0,
150 mg; Na,SeO, (1% ),50 mg; KC1,200 mg; NaCl,100 mg; Microcrystalline cellulose,970 mg.
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1.3 fAFdE

IE S TF R A, 250 YL 24 h, FRE Sk
Ve RUAS — B[ W IR BT o (30 £0.5) g fih i ik
T s s . S AE % Nl PR K R g8 rh 04T, TR
FREBE 1S /A (150 L) o B Fh ikt BE B4 i
3t ORI 2 ¥R (08:30 F117:30) , ik
MLEIRAS . FMEH 50 d. SR 1] 1Y 57 58 K AR K
A (30 £2) C WAL 6.5 mg/L UL b, #h
K 1.5, BB K (42 £1) mmol/kg, Mg* " &K
(11.0 £0.5) mg/L,
1.4 SUHEPHEIEMERKE

FRIA LI A WG ¥ B e 7% B A R AR 1K
FY KA b EAT Pk R B B 38 SE B (VK & TR
W ULVE RN = b UE , $h S 30, B B 1k y (814 +
3) mmol/kg,Mg** &+ K (1.15 £0.05) g/L,¥f
5390 T8 AT (0 h) FEE A5 1.3.6.12.24 h,
NS KR BB AL I 2 A% 6, T e RR IR X
Feo Jo M 2 mL TF 5 A AR IR IBC I, i A A
JBCEAE 4 CUkA i 3, 85 Z R IBCH s 0 AL AE
10 000 r/min T &L AR MM , & T -80 Cik4f
o OR A, T DU E I 08 3 RS K- i
Ja WA B 22 AR A T AP R,
F5E Na* /K" -ATP(NKA) il Ca’*/Mg** -ATP
(CMA) BRI 1
1.5 HEXRMNE

NKA I CMA il 1% 7 I 7E - 88 22 4 5l 15 vKOK
wrh A, B0 (1 000 r/min) |, WO FIE W, M
SRR AR W) TR S B AR 7 R e e H
NKA #il CMA [y, FiEWEBR S EHE S
Hroe i uln &g . B2 HSUE A A
g1 ATP [ig 73 fif# ATP 774 1 wmol JEHL#E Y &
—/~ ATP i35 JJ B (U)

L35 5 35 Hs H 8% 5095 38 JE AL ( Vapro-5520,
F [ Wescor 23 )l 52 ; I ¥ 25 >R Ml 4 A 3
= 4k 4 B 4% ( Synchron LX20, 2% Beckman
coulter 24 w] ) M 72 ; 1] Kl B8 B ¥ M I [ AR U5
(GB/T 13885 - 2003 ) >Rk A it 7 W e o % X
( Solaar M, 3£ [#] Thermo Fisher Scientific 2\ &) )
&
1.6 HW\HITHMH

25 50 B dls L 2R AT SPSS 17. 0 Ge it #ft

AT R K Ty 2081, 2 7 B i, ] Duncan %
ZEE, BEMHKFE N P<0.05,

2 45

2.1 2R ERME TR K 3T 8663 22 NKA
Fgfn CMA #EiE TR %2 m

S v i 22 NKA il fl CMA i 1% 7 11 4%
feRa SR, 2t ER B 38 A7, D1 D2 I D3 4152
5 fa il 22 NKA Jiff (1€ 1) i1 CMA 5 ) (K 2) &
EALT D4 41(P <0.05), Mrif )5, 45 1a k4 fa i
22 NKA Jifi fil CMA [if§ {5 3 i Joy 360 B i) 22 9 2l
Apfk, Horp, DI D2 Fil D3 4 fa fif 22 NKA [if§ 1
CMA il 1 7178 Ak a5 Se Tt i Ja B AR T, i
D4 ¢ fa fifl 22 NKA B 77 19 48 fb #a 3y 56 F F
J& Tt , CMA i 15 J 728 At 345k S kA% S T o
Jirif 0 ~ 12 h Py, D2 il D3 20 5256 4 fifl 22 NKA [t
5 JJ7E 0 ~ 1 h[a] 35 Th & JF 38 Bl i KAE L, R 5 2%
PN, D1 4L 3 h ik B 5 K AE, e R R
R, D4 %A THE HAE 1 h 5218 T F; D2,
D3 4] 5L 5 i 22 CMA F§iG J1/E 0 ~ 1 h [u] i 3%
FhiE IFAE 3 h 5 8 KM, SR )5 TR, 1l D1 4178
0~1h{&AHEA, 3 h §ET &I H i
KAH, i JG T B, D4 4L A THm HAE 1 h J5 2%
M NBE. Bhia & 24 h, % DR 2 B NKA i
M CMA Jilf 76 11 ¥ %A W% 25 (P >0.05), bk
D4 2 ) CMA [ 1% 1K T 0 h &b, HoE 40 1 NKA
ity FI CMA il 1 77 34 = F Joh 38 Wi K
2.2 AMHERHE TAMEKEIS NESIE
ER

PEEh R G AT, D4 4165 1035505 R B
T DI.D2 f1 D3 4H(P<0.05) (&l 3), atkEhiE
OR300 S, A5 Rk 2 £ I 3 V5 0 e I W 6 B ] 1 ZE
i 2 3 s AR 46, D1 D2 Ml D3 4] A fk it #
STt JE B AR T T &, T D4 4102 S RS T
o MHEJE 1 h B, DI D2 F1 D3 41 i 1f 15 5 i
JEAR % = T e FT K (P <0.05) , H D3 21 &
7T D1.D2 1 D4 4 ,1fif D1 D2 Fil D4 2 Z |f]
ZRARFE(P>0.05), Wil 6 ~24 h Bf 25 24
My & R R EH &S THEa§mKFE(P<
0.05) ; ELYE M8 24 h IF 4% 41 65 175 18 i3 JE b 1
BHEE K- 1 T e i 4
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Na*-K*-ATPEg# P%/(U/mg prot)
Na'-K*-ATPase activity
~

JEEFE]/h stress time

E1 SEREMEXNEEFREEKEIRMEEEL Na'/K”-ATP BiEF 9% N
) — 2550 o, AR B b 05 AN R) - 3R R b 3 ) % 25 55 (P < 0.05) , T IEAH A .
Fig.1 Effects of acute salinity stress on the activity of Na*/K " -ATPase in gill filaments of
Japanese seabass fed with diets containing different magnesium levels

Bars with different letters in the same group have significant difference( P <0.05). The same as below.
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B2 AMSERONBEEREEKTAMGEELZ Ca’ /Mg’ -ATP B iE H K H I
Fig.2 Effects of acute salinity stress on the activity of Ca’*/Mg’* -ATPase in gill filaments of

Japanese seabass fed with diets containing different magnesium levels

d

~ ;
<z 400 aDI
g=
S5 300 sD2
,% 8 BD3
W E 200
AN B mD4
g
g 100

0

1 3 6 12 24
M8 Bt E)/h - stress time
3 Ak B BHSE B AR 60K T 0 RHEA I 3 58 5 I B0 T
Fig.3 Effects of acute salinity stress on the serum osmolality of Japanese seabass fed with

diets containing different magnesium levels

2.3 AMBEBETAMSEKENSNE EEERTHMBRKA(P<0.05),MhiE)E1h
Na® Cl” K" Ca’" #1 Mg** &2/ ¥ i, D1 4615 Na ™ fl Cl 2 5 8 35 8 T H Al 4%

M35 Na ™ Fl C1™ FEAS 52 5 v A AH R 22 1k ZH(P <0.05); /i % 24 h [0}, £ 5256 20 65 11 %5
B, 2 P Eh B A AT, DR K X MLV Na® 1 Na ' SR AREE (£ 2) 1M Cl &L D3 4
Cl™ &afF B Ewm, Dl A&l Na* f1 C1 & W (FR3), s THMA A, o, %
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91 SRARIE,SF AR ER BN A0 X B B AN R B AT R R 1T 98 7 LR RN B KT LA MR 22 ATP JEE DI RS2 1429
TRL2H B L Na ™ # C1 & i BEM A A Y SE S iR Ae .
KM T (P <0.05) , 2 12 h B35 2 AR, T
*2 R[AMHERETEBEKENEGNF Na" SEHHMN
Tab.2 Effects of acute salmlty stress on the levels of serum sodium of Japanese seabass fed with
diets containing different magnesium levels mmol/L

D1(0.413 g/kg)

D2(1.042 g/kg)

D3(1.577 g/kg) D4(1.991 g/kg)

0h 140.42 +0.42% 149.57 +2.
lh 160.23 +0.42°8 148.63 +0.
3h 171.83 +0.85™C 170.13 +0.
6 h 178.60 +0.85™" 179.44 3.
12 h 195.53 +2.54>F 190.45 +0.
24 h 187.06 +2.84%F 195.53 +2.

5494 147.28 0. 17 145.25 +0.17°*
514 156.25 =1.02"® 155.49 +0.09"®
858 169.29 +1.69% 175.21 0. 85"
3978 187.06 +2.54"° 171.83 +0.85%
857¢ 199.76 +1.69F 186.22 +3.39%°
56°C 192.99 +1.69°% 191.29 +1.69°

I W FVBUE B RS PR & R R 2257 B35 (P <0.05) ; WA 8 ARG T BEAR R & RoR 2 57 B35 (P <0.05) , FRA

Notes : Values with different upper capital letters in the same column have significant difference( P <0.05). Values with different small letters in

the same row have significant difference( P <0.05). The same as below.

£33 AlEE

BB TRA K EX e mE Cl” & BRI R

Tab.3 Effects of acute salinity stress on the levels of serum chloride of Japanese seabass fed with

diets containing different magnesium levels

mmol/L

D1(0.413 g/kg)

D2(1.042 g/kg)

D3(1.577 g/kg) D4(1.991 g/kg)

0h 87.76 £0.35* 101.70 £0.17°B 94.27 £0.09" 97.88 £0.26°*
1h 124.07 £0.26® 97.88 +0.09* 117.44 £0.26°B 104.51 +0.26"®
3h 129.85 +0.43 125.94 £0.43°¢ 120.50 +0.43% 122.79 +0.51°¢
6h 128.83 +0.26° 135.20 £0.51°° 150.34 £0.34 137.69 +0.43°°
12 h 149.07 £0.26°° 137.16 £0.43°8 154.76 £0.17% 142.78 +0.43"F
24 h 149.83 +0.51%° 150.43 +0.59% 157.82 £1.19°F 150.60 +0.26"
AUV R B 8 A, RDRHEE KPR I VE KT 0.05) . JHria v, 25 A e 20 6 1 i KT & e 2 i Bl

A RE TR, DA 41650 K& &R E T H
flls 40 (P <0.05) (% 4) ,fE/p38 1 h F1 3 h i,
D4 41 i it 3 K© & 8 3 TR 4 (P <

*4 [UHE

A, 224 h i, & EDRHA B s KT
9 T BB AT K- (P <0.05) , Horfr D4 4 5 1l 3§
K" & i FR T HAbS A (P <0.05)

EipiE TR KEXNEENFE K 2080

Tab.4 Effects of acute salinity stress on the levels of serum potassium of Japanese seabass fed with

diets containing different magnesium levels mmol/L
D1(0.413 g/kg) D2(1.042 g/kg) D3(1.577 g/kg) D4(1.991 g/kg)
0h 1.29 £0.01°¢ 1.24 £0.02%® 1.26 £0.03% 1.12 £0.02**
lh 1.23 £0.02%8 1.13 £0.02% 1.24 £0.01%* 1.35 £0.02°¢
3h 1.11 £0.01%* 1.17 £0.02%* 1.23 £0.02* 1.44 £0.00%°
6 h 1.26 +0.02°5¢ 2.02+0.02°F 1.53 +0.02%® 1.23 £0.01°8
12 h 1.40 £0.02<° 1.32 £0.02% 1.24 £0.02% 1.08 £0.02**
24 h 1.56 £0.02°F 1.54 £0.01°° 1.65 £0.02¢ 1.41 £0.03%P

R R B I 38 R AR R BE K X I T Ca®
LB FEZW(P>0.05)(F£5), Whia)a, &
Bl Z B MG Ca’" (e 3 ~12 h 2R B %
(P<0.05),/i 1 h fl24 hit ZR AT E(P >
0.05) ; 361 v 45 A RE 41 1L T Ca® ™ #5423 i

B] A HE I 5 b TR H, Bhia 24 h i A4 kL 4 I
W Ca’ " A ik 3 TN T KT (P <0.05) .
VPR R W36 A I3 Mg B R KO
E‘Jﬂn%ﬁﬁﬁ%ﬂn%(P<0-05)(%§6>o 38
A RL AL IV Mg i 2 s 25 1k, D1 4L
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I3 Mg & i fE 1 h Bf %8 F 0 h, {H g B (K
THMAH(P<0.05) , HAE3 h BB Em T 1 h
(P<0.05), HG i K4l % FARE (P>
0.05)., D2.D3 I D4 #1135 Mg** %4751 ~6 h
2 ETHE 4,6 ~24 h i} D2 Fl D3 41 1M1 % Mg® " &

B, T D4 4 SE B AR S TS . af 24
h i 45 GRDREZEL DI M”25 R i, D2 41
B, D3 4 RAR , HL4 404 2% 8 T A pt ok
(P <0.05),

F5 AMHEHETEAMEKENENE Ca’ FENHW

Tab.5 Effects of acute salinity stress on the levels of serum calcium of Japanese seabass fed with

diets containing different magnesium levels

mmol/L

D1(0.413 g/kg)

D2(1.042 g/kg)

D3(1.577 g/kg) D4(1.991 g/kg)

0h 2.70 £0.07* 2.96 +0.07" 2.67 +0.12" 2.84 £0.08*
1h 2.92+0.05% 2.84+0.21" 3.19 £0.12% 3.05 £0.08*
3h 3.00 £0.03%® 3.10 £0.03%A 3.20 £0.02%8 3.16 £0.09%*
6 h 3.99 £0.08°C 3.06 £0.20* 3.79 £0. 14%¢ 3.16 +0.07**
12 h 4.28 +0.01°P 3.07 £0.10* 4.06 £0.21%C 3.66 £0.17°8
24 h 4.04 £0.08°C 3.85+0.10%8 3.95 £0.17% 4.19 £0.16°

£ 6 SMEEHEMIE TAME KT ME M & 200

Tab.6 Effects of acute salinity stress on the levels of serum magnesium of Japanese seabass fed with

diets containing different magnesium levels

mmol/L

D1(0.413 g/kg)

D2(1.042 g/kg)

D3(1.577 g/kg) D4(1.991 g/kg)

0h 0.76 +0.02* 1.15 +0.06* 1.20 0. 02" 1.42 £0.01*
1h 0.98 +0. 04" 1.13 £0.10™* 1.27 £0.02" 1.58£0.01°®
3h 2.28 £0.02% 2.13 £0.40% 2.86 £0.06°° 2.29 +0.01%
6h 2.12 +0.02% 3.49 +0.24% 3.57 0. 08" 2.47 £0.05*°
12 h 2.50 0. 02" 3.11 £0.07°C 2.43 +0.01°¢ 2.22 +0.06%
24 h 2.54 +0.05% 3.01 £0.02°C 1.94 £0.03*® 2.42 +0.04"°
3 e (Rachycentron canadum) {EJJF38 J5 0 ~6 h NKA

SRS VR PR S 1 S R S T
A B A E, AL T SR 22 58 AN e R R B | A
ATP i 3= 2 ) 8 I 4k 45 40 i o B % i 1 119 3 1
P ZEH 200 M PN A5 Bl s 1 R R 1Y R X AR E DA B Al
JL N ER B 55 AR S IR B I B B T i
NKA fif (£ 50 Lk B AR AL BT, ] L) 5o 1 #6 B 1 58
LA A A1 Na™ 5 K* ) E sh i i iz ), 4i 45
AMEAN S Na ™ Hapy e KR FregE™™ . Bhoesk
W1, K B384 £ B2 XoF £ 28 B8 NKA il 5 1 A 5 %2
R, I P 2 BE MR A R 5T 2R R 0 T T g
BT ARSI S AR [ U B IR K
AHEK G NKA il 75 25 83 T . 28 %5 A
ot 2 ml DL i ke 22 G840 i e R T
NKA i 188 5 A& W PR S 6 BE (9 42 4k, IF i it 5¢
BB R AR R TR AR,
D1.D2 F1 D3 2] 7 22z NKA Fi % Sy 7E 18 0 ~ 6
h B SETH G B 5, X 5w S a1 4l

G 7 A8 A ML T A S I S A R AR
f1JEt ( Epinephelus coioides) B #F 58 ¥ & ¥4, 1%
8 e NKA g ) b 35 TS B A2 b,
Ui BIAE 2R B 38 A5 1, NKA B 1936 B T
Z ARSI B ) 5, R 3 2 BRI AN B B
FE 22814 A 4h Na* 85 73 ¥ 22 s i > . 3R 8%
Fh R SR N AME IE T A B T NN B S
R4, R G 22 NKA [ 36 715 1035 83 &
IR A G, WG S T
HIWEFE 45 R R W] NKA B 15 7 5 0095 2358 oK
PRI, RMAFRAEER A O ~3 h
NKA [t 73 09 Tt 55 FE A B ML 3 5 3% 0 REAR,
SEF N R 05 POIR K B AR IR IER N AN E R 1Y
BB EZAER W T, L 20 P E T
NKA Jig 16 P 7, DO 25+ 4hHE, (2 IH &
PE e Eh 08 T B Sh B P R AR A T B
5 1 NKA Jilgf 25 1 19 ShE 3 B/ T 58 7 A f
I EE , BT L= A8 T W38 w3 NKA B TS5
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M5B8 HoKF[R I BB S , fil22 CMA i
2 T A B T R TR, B 4R R A ML ) Ca’t A
Mg® " e BE I e T, (HL i B A SOk A 8 L TE
KB i 5 B AR AT, AS BF 5T G G 22
CMA JgiE PEEME 3 ~ 12 h R 5 NKA AU
1) J 25T B B, i [ B B UL T 9B 0 R R B
Frita# W] CMA i 25 T #1535 Hf 19,
IR S IR OK AR R, B AR B B
FE (2524 265 ~325 mmol/kg) A X} T i /K 3 55
TEARTB I, PR K 432 5k SR B 5 35 AR A i
1 205 2538 3 77 TR K OR #ME SR E R 1K 43, B
Beag 4 HE ALV ) Na ™ Fi1 C1™ 38 3 8 22 1 3 S840
Mo HE i, Ca® L Mgt R KW H R OME HE R
GBI G KA R N ANE B TR IR F T . A
FEH, B IR K [ 238 H 2 (42 £ 1) mmol/kg | i#
AR EE Ry 30 By K [ 25 KN (814 £ 3 mmol/
kg) ] J5 24 h B, I % Na® K™ Cl™ Ca’" f
Mg®* & DL B i /KT 3 18 T It il K
X 5 i [K ] (Acipenser schrenckii )7t | 7
£ W 60 ( Barbus capito) ™" 1 Paralichthys
orbignyanus™* FIR 6 25 F AL, BRI ) v 8 25
TR A K G LT B & s ANE & oK &
FE— BE fa] 2 TR, A Na® [ C1- (K*  Ca’" il
Mg’ " il I 8 10 0 S AN M DL B B E S e
AN AT A A Bl A B I T, 5 A 9 R
3 R R B IV 1 35 4 T o AR AN S 56 I 5 AR
fifi o 375 R Na* f C1™ vk 3 & K Ca® " il Mg™”
W BE Y 30 A% DA B PR I3 Na* T CL™ ¥ B 4 A2
AU 2 A5 I3 98 38 R 1 KOF o SR T AR AT
S5 IR a5 I v Na® i CL & i A2 4k
BRIAAESMBE B BN AT -8, x5%
FR A5 25 fy BF 5 4 SR M AR, D T I 3 B T R
JERBIE R ME—HE, R, i85
JES& B SR 3 T R ARB 3 T M H Al TE HL/N 43
S L G S R 187 S R (N A U A
SHBBEE T,

FEIRIK Y, 0 2 1 Y R B3 A0 X T 1R S0 2 R
), BRI AR A 1 7K 2 K o il A i R P AR P B 5%
199 1% HKOF, f0 28 58 o Of B B HE o 2 i K
R A VA PN 18 7K R ST 5 T AE VK R AR B, 2
S 30 LR B K o3 HE 3 2 1 B ok MR R R DY I K
RO A A R I 3 R AR S i g
D2 D3 I D4 2§ il Na™ 1 C1™ & 1 i 3% =

TRUSINEE B D1 A, 48 7 1l RE 86 7K P 4 3 1T 1%
KFFFESE MG Na* F1 C1” f R &, B B T 85 53R
KRS N R BT A K R A . B m i Mg S R
Bl T RHEE ZK P 1 T R T 3 0, JF AR D4 4k
e KAH, H D4 410 7 1l 35 2 % K F \NKA
fiti 5 CMA Jifi /) 1% Mt 2 35 & T H 41, D2
D3 216413 Mg’ & & 3% 5 T DI 41, {18 %
JE/KF (NKA [iif 5 CMA Ji (5 P4 5 D1 4 22
SARE, VW ERE KIS S, NKA i 5
CMA [l 15 14 52 Il ¥ 33 Hs 7K 1 T AS /2 IV 8%
IRV 08 42 5% ), A BIF 9 o e B OKCF- (1,991 g/
kg) )Rk g 42 R IR UK 3R Al 1Y B MY B 0% s K
-, HET R NKA i 5 CMA B s v 82 & . LA
A RERW] L1991 g/ke Y B K P RBHE IR K 57
B B b TR N B A BRBE T S 1T 3 i 22 NKA
fit} 55 CMA il i) 7% P B2 fe DA ZE 45 = 5 32 1992 338 TR
TORAS . S ER B M A S I b 7R B IR K B A
WK 1 h B, DT 416 I35 Me™* 5 i T 8
IKPAEATS S8 35 A0 T A 4% 4, 100 ] B A AR DT K
TR T B H AL AL T B 2 B IR A T ik I
Z)H MW 9 Na®™ 1 C1™ 9 & = 40 1 3 F HoAh
20, 150 D 0 1 VR B DR U 55 1 o AE vk R R aE
1 h B I3 Na ™ F C1™ gy &k, BBTAS R T 15 7 15
IK R HE SR IR BT Y K BRSPS 2] D1 ZH 6 i
22 NKA [Jig fl CMA [l i J) 1 & A% T HoAth 41, 15
ML 835 B A & T D4 4Jf 5 D2 48 3% 22 5%,
Ui B B 7K Pl Rk 2 B ARG TR K BF B o il 22
NKA fiff 55 CMA [if % 4 50 7K BR 455 3 BE (54K P 1
THBIE R ) 28 A6 i 38 SO AE | B2 7 6 i 22 NKA
5 CMA M S — & mBEATERNIE LT 4 6

FERT A A A2 35 R SO R . R E S 3
h i, D1 41 Mg™" Sk 35 5 T 1 h I 20005 HoAls
KW AR E  MILE 2] D1 21 6565 22 NKA i
T 7 4 2 v T A 2, 350 1 Jt B i DAY K 3R B
T BB EALAB B R e . 2k
B a8 2k F o, D4 2 fi il 22 NKA i35 7 A IS
BB KA 6 h i & AR 25 8 A, T H A 4% 21
ATE 1 h I R A B AR AL, U IR K IR B 6 K 1
T FE o B ) ek AT LA A 2 Vi 7K R B8 X AR PN B 45 Y
M, Duston " 7E X P4 ¥ i 1 BF 5% bt & 30, il
BERES T 10% 1 NaCl 8 Rl OH 68 NKA Ji 15 7
P, IF BRI AT K S 15 38 He o0 L 30 i A %
T 2L KRR £ ( Oncorhynchus nerka) £ B 5 40 1)
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bt AT S 3 4R R LA (95 o R T RE ) Y
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Effects of acute salinity stress on the serum osmolality, serum ion
concentrations,and ATPase activity in gill filaments of
Japanese seabass( Lateolabrax japonicus ) fed with
diets containing different magnesium levels

ZHANG Chun-xiao'**, ZHOU Lei"?, YE Ji-dan'*, WANG Ling'?,
HUANG Kang-kang'?, ZHAI Qiu-ling'*
(1. Key Laboratory of Healthy Mariculture for the East China Sea ,Ministry of Agriculture , Jimei University ,Xiamen 361021 ,China;

2. Key Laboratory for Feed Quality Testing and Safety Evaluation ,Jimei University ,Xiamen 361021, China)

Abstract. An acute salinity stress trial was conducted to estimate the effect of dietary magnesium level on
serum osmolality ,serum ions and ATP enzyme in gill filaments of Japanese seabass Lateolabrax japonicus.
Four semi-purified diets were formulated containing 0.413 g(D1),1.042 g(D2),1.577 g(D3),1.991 ¢
(D4 ) magnesium ( as magnesium sulphate ) per kilogram diet to feed triplicate groups of fish[ initial average
weight(30 = 0. 5) g ] in freshwater circulation system for 50 days. Then all fish were transferred from
freshwater to seawater to collect the serum and gill filaments at 0,1,3,6,12,24 h,respectively. The results
showed that dietary magnesium levels significantly affected the levels of serum jons(Na* ,Cl1~ ,K* ,Mg’"),
serum osmolality and the activities of Na®/K*-ATPase (NKA ) and Ca’*/Mg’"-ATPase (CMA ) in gill
filaments at 0 h( P <0.05). The serum osmolality ,serum Mg’* and NKA of gill filaments increased with the
increase of dietary magnesium levels. The levels of serum Mg’" and osmolality, NKA and CMA activities in

gill filaments of fish fed D 4 were significantly higher than those fed the other diets ( P < 0.05 ) , which
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indicated the Japanese seabass fed D4 was in a state of high intensity osmotic pressure regulating. During the
salinity stress periods,the contents of serum Na™ and Cl~ increased with the time extension of salinity stress,
while the levels of serum osmolality, K, Ca** and Mg>* ,NKA and CMA activities fluctuated with stress
duration from 0 to 24 h. NKA and CMA activities of fish fed D1 were significantly lower than those of other
groups, which indicated it would reduce the sensitivities of NKA and MKA in gill filaments to salinity
stimulation for Japanese seabass fed low magnesium level diet for 50 d. The results suggested that in order to
reduce energy consumption for higher activities of NKA and CMA in gill, dietary magnesium level should be
lower than 1.991 g/kg for Japanese seabass cultured in freshwater,however, high dietary magnesium levels
improve NKA and CMA activities in gill, which could be beneficial to quick adaptation high salinity
environment for Japanese seabass transferred from low salinity water into high salinity water.

Key words: Lateolabrax japonicus; dietary magnesium; osmolality; ATP enzyme; serum ions
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