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BEENGTHE AN TS EE.EFES= X2 Na' /K -ATP #FiE
ki akAl

% 1,2’);‘{ 77 1,2,3,%—_%}9 1,2,3,ﬁm% I’X‘]J%%)}; I,Eﬁ% 1,3
(1. R EK P REERGERE 2K T BRFE T , A 30 5 0] 11 el 8 P55 A A8 1 S P s 63, I 2000905 2. [ IRFHEFE R
2FOKFES A ABE , B 2013065 3. Rif/KF=22be ARk SRR, 107 K 116023 )

WE. o 7T A E MO 7 AR RE 583 (Acipenser gueldenstaedtii) $1a | 15 ( 86.1+18 ) o] 22 Na'/K*'-ATP i
W6 71 LE B3 FEAINTE 21 (Na' K' CU) M2, 25360 4 NIRK BHEE ASRIE 15.20.25 7K H,96 h FET- %
3N 72.22% . 100% . 100% , FoABL (5 0.5 .10 JJEFET - 45 ER 4 96 h MLIE B K Na* L™ e R 5 T =g mikéom
HASER R 2H W 25 TR R (P<0.05 ), $R B 15 ZH Ay, #8510 ZH M) & AR bR AN A AE 1 35 25 57 (P>0.05 ), #h A il i
K" BT 48 h ion] IRl 24 2 R (IR (P<0.05 ), 96 h B3 JUT Il FHEAPIC T X0 R A, £R 5 15 5401 5. 10 ALy K B
TH WM R(P<0.05), 3hE 5,10 Z [ B E M2 F(P>0.05 ). $hEFH 22 Na/K-ATP B§IE 51 556 F e T
1k, 48 h ARl 5 X B A 03514 25 57 (P<0.05 ),96 h IR 5,10 418822 Na'/K'~ATP [ 7455 R 2H B 24 [|] G & 3%
FZ5(P>0.05), R 15 SXFIRL KRR 510 ¥945 B35 22 57 (P<0.05 ), 96 h #11 f45i5 158 303.2 mOsm - kg™, AH124F
ER B 10.06, T Na* 2 CI7 25 851 548 54 146.1 mmol + L' F1 136.8 mmol » L7, 43 HIAH 4 T8 85 9.02 1 8.95, H5EhF 15
AR EL , EREE 10 B H DL Ab B A 4% TR NP A8 AL MR BE AR X /0N FE Gl 10385 PH A B B 2 N, 3R 10 TP 3RAE 15 d R 4%
TSR IR K A 22 50/, R 7 FIRAR S g )y £ O B 7EER B2 10 DL F oK i AR TG IR ) (BN BE TN 52 5 T 10
HERE . [ REUKFRR,2010,17 (2) @ 243-251]

LR R, SR BR2Z Na/K-ATP [iff; N5 T LBEE; BE R
HE S ES: $965.215 XERERIRAD: A XEHS: 1005-8737- (2010 ) 02-0243-09

WAMT A0 S5 1 R BFSE A P
AETrEE I SR R 2 I P R B T
H A5 T H A T Y T e Pk A 1 ) P £ 2 Y
BRI 2 B e~ 4,
ARG TE R R VO VR 132 1 A6 (A, sinensis ).
RVGFEET (AL sturio) K18 (A, mikadoi ), &P
(A. oxyrhychus ). 15 1 3 (A. transmontanus ) A 2 H: 1
TE S B R R TADGET (A, stellatus ) RS 7
(A. gueldenstaedtii ). I 1 83 (A. persicus ), # B2 3 (A.
nudiventris) 58325 VA E IUEEIE H 1252y 27
Pl Her KRS R TR £ 2

&2 Wit (A. gueldenstaedtii ) J& T 5 1 i £o1

s BHA: 2009-09-30; f&ITHEE: 2009-11-12.

2, ST A IR K S R 2 A B AR
2 it — A A R IS 18] A= 355 3] R 3 = A
Moy T 2Z AR R PR Y AT T T
19 3 P TR e B, A o0 S RO AR
gz , e 2T K ER R AT R,
RROYIS N SN 80 &~ STINAGY SRR CINE ]
] #1268 1 RE ) B e R B B BRI, —
JBOR UL, 75 B R ) bV 40 2 T BhE i A ik
IKAAN TR R Z K 1, a1 1) S A R
BRI ORI R it 209 Na* | G, —Hrgs 7 (Bk
Mg ) A JEER st i, BN et i 2 4

AR St ol T A AR R R 3 N D B A

BEE£TH . WA BRI H (2007C12026 ) 5 £l BHE R EL AL 5T 498 BT H ( 2008GB23260408 ) 5 H1 YL 2\ 25 HRHIF B r S A

MY 55 9 £ 30 %% 43 9% Bimi H ( 2008MO1 ) .

YEE®IAT: e 1984-), 55 Wi -Fge Ak , FENF AR IR 5T . E-mail : quliang203@126.com
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NP EERRIEER T —, AR N
RIUK PEWIAFRE, KT8 891K YIAEBAR E A
st — SR8 7 AR KR DI A T B
PR RHGER D . E X TE L LE UK A
BRIV A BT AR ) 0 B A R
DT HBIWFSER WARGE . AP LA Jrig )yt bt
B T QR SR, B TR 0 T 4ty
A BRARAY RE 2 AR L, ¥ 58 k2 v (4 37 G [
TR ISR A SR IR R TR .

1 MRERE

1.1 SRt

SEE 0 2008 47 3 A T ZFHPTT 7 K
WAt R (86.09117.99) o, SCEGHITEE 35
PSR 2 S S PR SIS i T

TG AR N EAE 74 cm 258K 200 L B 50K}
YIS YERT (15 45 em), 250 /K fBREE A KK (Ax
A <0.01 mg/L) 5K i Q2 [R) R K A
BN ] ) 4 Lo B BC I B, SR 78, Wi e 24 h J5f
FH 5258 1 A4 X2 S HOK A (YST AR
ML ER B . SCad AR vp A H W45 A S s 4l
IKIBCIRSL , SRAEK s R4 (6.5 +£0.3) mg - L', 7Kl
(24+1) °C, pH BEELEAIEFI 7.5 ~ 7.7,

SR 6 A EREERL R, BIVR AKX A4 55 46
5.10.15.20.25 41, AT 12 Bfa 3 IREK , 5L
0N T e St T IR MRS SR . S
M 2008 4F 10 A 10 HIEXTFF4R, SL5TT—K M 96 h
SEYGIIRIAR R . EhEE 10 HH IO ATE 96 h SLEG4s
JETFURTE IR, IR 25 15 RS 4 fa 7e 1L
R PR R
1.2 HmE

4RSI o3 R A LB /K AR K BE T 4 CIRAF
FHUMGHINE 37 e S e B . SEIRHEAT 355 24 .48
96 h 3 A A5 Fa T FRBERLPRER 1 2, B2 3 B8, &
10 mg/L T FMBRIES (30 s P58 2 KT ) J5 D2 fi
R, P 2SO /325 E 15 min, 7 LR
JE 2 3500 1+ min”' B0 5 min, PO TG LI 7
Z5E 5385 FE RS TR (N K CL)o ARV UL

SR BUZ AT S 805 AR | B0
Ji AVREARAE 28 L, DARFDN 22 Na'/K™-ATP B M
R 10 HAYAI SR 15 d 5, 208 FIR )T H0RE
1.3 MEF*

FHES 7M1 (DSI90S, | iF Gk TP g PR
ONED) I E KR B Na®™ K, €175 FH Vapor5500
HAUB5E AL (Wescor, Logan, UT) BB,

VKU SR IS B 22 BT 0F I, FH JY92-T1 i 75
U 4 M by B ML A AT A I Al A (R S R ) 20s, [
Bt a] 8 s, TAE AL 20 ¥R, K AW T 4 CF
3500 r+ min~ B0 10 min, B35 0 72 W 32 I
7€ ATPase {5 PE (B 50 H#E AR W) T RRAE 98 0 MR Al ot
Na'/K*-ATPase M5 12051 65 ), 8 5T 2 i FHAUHR ik
MR & (R st AR ) TR A ) DU o LA/
if 20 218 11 ATPase 43 ATP 77/E 1 mol A
N 1A~ ATP FE I3 807 (pmolP - mg™ - h™' ),

I35 5598 #3428 F JUTHA S % Sampaio I
Bianchini” 177 , BIE &SR 4 96 h T4
BB (8 Na® | ClI™ B 1B ) st ny £5 5
KB E (8] Na™ 1™ 85Uk ) [a] gty FZk mlH
TR, SRAS AR [ AR i g AR AR SRR ) AR (A
RIA MR35 8 (305 B 50 IR
1.4 HESW

SRR £ 2 (R£SD) EoR R
FH SPSS15.0 FAx £t A 7 A B3 A, FFH LR R
77 243 B (One-Way ANOVA) F Duncan 2 5 L3¢
PRI, P<0.05 N2EFRE .

2 HBR55H
21 FLBAKEERERETFHEHEMEFTEFSS

(isosmotic point ), % 5 F & (isoionic point ) BIFfE

SIS K RIBIE I Na™, KT CI B e i L%
1, AR 530 B A OC (R7>0.95), 3
A, BB FEZ K ST Na™, G &
T EFZM, Na®, CI B YR 2 A5 T 45 38
BEL /KRB A

MARE Bty £ 1352 05 R Na®™ Fil G VR BE 5
IKUAR R FE AR A SEE (% 2) ATLAE 1,24 h 48 h
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24 Na'/K*-ATP B 71520 245

H1°96 h I 137518 % K, L7 7 Na® 1 C17 & 5K
PRI AR B HE AR B IE AR G , B AY BT 5 B
(B FERHPREE L AR A 1135158 38 HE RS 1k 5 2 i)

A R 2 Wt 4l £ 0 7R H— 8 9B R T RE
JE 8 2508 T 96 h 5595 55k 303.2 mOsm - kg™
JLAHRZKAARER R 10.06.

R1 AERETREKEBEER Na*' K. Cl' BFiRE

Tab.1 Osmolality and ionic composition of different experimental salinity group

n=3; x£SD

“/ 75 . . -1
EBF Salinity BB /(mOsm - kg™ )

Na*/ (mmol - L")

Cl"/ (mmol + L") K"/ (mmol + L")

Osmolality

0 22.5%+0.5 129+32 35£15 0.12+0.05

5 151.0£3.7 83.8£5.9 68.4+3.4 0.49%+0.05

10 296.6+5.6 1553+7.6 153.9+49 0.68+0.1

15 4433+7.3 233.9+8.9 214.7+8.3 0.87%0.1

20 590.7+10.4 317.3£9.1 312.9%10.1 1.09£0.1

25 736.0+15.6 393.7£11.7 3747£11.8 1.32£0.1

Lflffrr)ig"g?sﬁﬁo y=28.276x+ 13.83 y=1 5533x+7.843 y=1 5}l4x+1 285 y=0.945x+0. 19

salinity R°=0.999 R°=0.999 R°=0.996 R°=0.987

F2 HTHESHEMTESERE. Na" 1 CI iR E S5k EHEMISFRIIHEXE
Tab.2 Relationships between osmolality , Na” and CI” concentration in juvenile Acipenser gueldenstaedtii and
those in test water

HiH ] /h Jite R B REEE T AARLER B
Item Time Equation Isosmotic or isoiontic point  Corresponding salinity
24 y=0.235x+228.104 0.866
g/ (mOsm - kg™ ) 48 y=0.207x+232.958 0.886
Osmolality
96 y=0.253x+226.5 0.873 303.2 10.06
24 y=0.229x+114.743 0.846
Na*/(mmol - ") 48 y=0.178x+116.242 0.874
96 y=0.237x+111.471 0.845 146.1 9.02
24 y=0.241x+98.011 0.849
ClI/(mmol + L) 48 y=0.239x+101.264 0.863
96 y=0.275x+99.171 0.866 136.8 8.95
22 REHEHHS IR BB KC-ATP Wi e 56 LA AT S TR

R B 4y £ (R FE TR KR S AR T 114 B[]
IR EY), LR 25 41,2 ~ 3 h HFUh HBLAE
T2, 12 h BRFFET 33K 100%; 5 20,11 ~ 12 h JF 4
MPLBET, 24 h B SBT3 IK 5] 100%; 8% 15,31 h
FEUR HERAE T, 96 h BFAET- N 72.22%; £h ¥ 10
KR 5 St R R R M EAET . A AT AR A
FIOCEE k= F
23 HEMMEXE T HE3Lh EER 2 Na/K'-ATPase
(NKA ) i&E RS20

M1 RT LA HY, 52 56 49 (] 3 BE 20 6 22 Na'/

48 h B Hy B 5.10 2 15 4 8 22 Na'/K™-ATP fif
TG M 8 B ARG, 5 IR K A LU O R AIR
(P<0.05), JLHAEEL B 5 F 10 41 F Rde M
48 h JF 22 BTG T, 96 h IFEREE 5,10 ZH
2 Na'/K'-ATP F % VT 5 2 5 IR K 24 8] 06 22
5(P>0.05), 15 LI B I8 FERE 5.
10 Je X B4 (P<0.05). $RJE 10 TSR 15d 94)
2% Na'/K*-ATP BTG PELE 96 h B9 3Ll A
FTF, 355 9.74 umolP - mg ™'+ h' 5 % R 20 W) B 1
(10.36 pmolP * mg™ «h™") [MIJC i & 2557 (P>0.05 ).
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Ehr Salinity
—o— 0
—0— 5
—a— 10
—— 15

48 96 360

B E]/h Time

B SR A R Y i3 4)) 6122 Na'/K'-ATP BG4 5200
AR R AL BRA] 12 35 22 5 (P<0.05) .
Fig. 1 Effect of abrupt salinity stress on Na"/K'-ATPase in gill of juvenile A. gueldenstaedtii

Different letters means significant difference among treatment at 0.05 level.

2.4 EhERMEXTE T 63 4h & M S E E R R0
MIE 2 7] LA ), $h B 4 i3 8 3 AR L
PR, 15 155 R B R B 00 T w8 0 1, 6
15 ZH ML 355 33 JE7E 24 h IR TH i, 3k 31 6 s
354 mOsm * kg™, ZJ5 48 h 2 96 h [l 745 % 1 — 1
HERFFE R, SIROK AL ERJE 5 R 10 A FELI A7 AE

25 (P<0.05), R 5.10 417F 96 h S5X] IE4I4H
HoA B E 2 5 (P<0.05), (HZH Al RF77E 35 22 5
(P>0.05). 7 10 AL A D 1 37 15 d s, H
I35 7538 FEAH R 260 mOsm - kg™ 1 &5 T IR K 21 Y
WIATE (248 mOsm - kg™ ).

400 -
ThpEE Salinity

370 b —— 0
- —o—5
& —&— 10
é :T 340 —— 15
[
s
Z 2 30}
19 c
=2
ﬁ Z 20 F
He
£ oD

20r —=; T2

220 1 1 1 1 ]

0 24 48 96 360
iFE]/h Time

K2 PR R e o 8 S 4)y £ 0 375 9552 T R )

Fig. 2 Effect of abrupt salinity stress on serum osmolality of juvenile A. gueldenstaediii

2.5 EREMMEXHE T IES4h & MIEFE TR

ME 3 E 40 LLFEH Nat, Cl B A8 ki3
5K 2 hg B R AR SRR, SLR I 4R 5

1 24 h N, ERBEE 15 IM3E Na™. CI B 1 R IRE T,
Za— EHYETE S Ao 96 h BFERFE 15 411137 Na' .
Cl B+ 0 & 5 T IR K 4 K A% 3h B 4H (P<0.05),
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EREE S5 10 I35 Na' . Cl B+ AAfFEER E XS 31333 mmol « L™, CI” ¥ & & 110.3 mmol - L', %
(P>0.05), 55 %} B4 40 Hb A i 2 22 7 (P<0.05), =T IR KA IR E (Na™: 124.4 mmol - L', C17:
Wt AEEL B 10 PR R 15 d )5, HLiE T Na* e BE 106.6 mmol - L),

190 B Salinity

_o_o
_D_S

~ g 170F —2— 10

72 5

=

~ 2

£ g

EE 150

4 £

EZ 130f

1 10 1 1 1 1 J
0 24 48 96 360

FfE)/h Time

K3 SR B E A a4l 03 Na®™ B 5 152

Fig. 3 Effect of abrupt salinity stress on serum sodium of juvenile A. gueldenstaedtii

200 EhFE Salinity
—o— ()
180 | —o— 5
—~ g ' —— 10
T8 —— 15
= E 160[
E 3 140
S5
Eoor
=
100 F
80 1 1 1 1 J

0 24 48 96 360

AfE]/h - Time

K4 bbb B ba MRS il g Cr B S R A R

Fig. 4  Effect of abrupt salinity stress on serum chloride of juvenile A. gueldenstaedtii

MIE S FTLAA H,96 h INEREELLINGE K' 2570 B 10 FHFE ISd 5, ghfaimgh K 3 7o eh
AL M5B8 K Na' | CU B FIROEE L 5E 4 3.59 mmol - L™, 5% FREH (I LA (E (4.405 mmol < L7)
FARC, K" R EEREER B A THm MIRRAIR, S20 %) 48 h - AHLLA i R
RAGEEREAR, Z S5 A Bt Eh R 15 43l K 51

. e 3 itig
£ 96 h S50 H i EAIR T R SRS 4 (P<0.05),
R 5,10 b B A8 T X IR 4] (P<0.05),5.10 41 ] SN B 035 35 R 1 7 T M AF R A A

6] K* B AR AE B V22 5 (P>0.05), 3 A3RGE " W IF A U7 ik 80 SR it
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sor ELFE Salinity
45F o—0
—_— 5
—~ = L —— 10
.8 40 —— 15
= E
= = L
é ; 3.5
E
g 9 30
o £
= (E 25F
20
1.5 1 1 1 1 ]
0 24 48 96 360

s fE) /b Time

K5 b B ba XM i 4l i v K 81 S i s

Fig. 5 Effect of abrupt salinity stress on serum potassium in juvenile A. gueldenstaedtit

B SR I E B Bt e R . AT
TIVER R 2R B B 15 RE 145 A M ik, kR
30 A T R N 5 A N R AR B A
(OIS NS PSR A: U] RN N v AT R I S RN
[Fi) 3 61t o ) 923 35 1 8 0 1) B  AEREAUL F AR 2%
P B3t R B IS B RICR 22, N R 2 AR T AR R
VLRI b R K AT, 22 1 K ER B T &
IR o SRR B A Bt i Bk BRI A
TR 2 9 85 £ P dic R 3R B 338 7 RE ), (H S )
S — BRSNS B B s 1 3 BE ) AR
FAF RS T PSB85 AT R —
JBC e o

A RAISB BT S3, Weng Ching-Feng
2 L B £ 26 A OK S AR I 20 2 4
R B S— B BON TGRS (crisis period ), 7E
BB, FAA R T AR I AR AR, KA AN
B RN PR 17 A /K (dehydration ) BEGE ;
5 A B Z A E B Bt (stabilization period ), It
W B A R 58 e LA AR BRI ES 12rE
TRUE AT LA T ok o AR 2 MR e 1
T xR e 8 B 1 R D HE T TR
XA 2Z Na'/K'-ATP JEE ST 365 B LB T
JEE RSN S BARR 2 S 4 #8112 375 )5 R B 2 0y

TX 2B

3.1 HTEEIEEZZ Na'/K'-ATP BgiEEMTS L Mg

822 Na'/K*-ATP B6 Ve A (e T SR M fa 28
Z 58BN SR R . EBE R
J5 1AL, 540 5 A A -t — A EG AR R 2 A R Y
AR 1 R A0 24 P — B PR R B 1 T
22 Na'/K"-ATP 1% 733220 L, LAJR S 3 ot &
(S T Uk B 1 2 P45 Y, MeKenzie 25 71 p 47
T BEARNE (Anaccarii) G0 bt R A T8, 68
22 Na'/K'-ATP FiG J138 87 1. #H42 Na'/K*-ATP
fitg 16 ) BTt 32 2 R A 622 b S AR Y
122 S B Na'/K*-ATP i3 305 1 (1% 35 T =k 50457 i
TG T4, TR B B B PR [ R S iy it R T
AR B JE 15 T, Krayushkina 55 i Wil TS
R85 R O 5L (Huso huso) 8.2 1 S 20 g 75 F IH \
W%, BRSNS 240 i A s 2>, Na'/K*™-ATP i
B RRE VA B

ARG 48 h NEREELA A 22 Na' /K -ATP [if
WG ST MR B AR, Foh R 5 10 A PRI, 5
X HEA AT R BT HE(EAR L TR T 65.5% ~ 68.9%,
522 Na'/K"-ATP B MERN FEREAR T 68X Na* | C1°
BT A AR E T Na® | CI7 BT ITRA,
ST PP B SOV, IR 822 Na'/K-ATP B
JIZER T, ST iR e F2 8B BT H B, 96 h
Bf 3 B 5,10 20 i 22 Na'/K*-ATP i 15 /1 5 %) i 41
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FH FE TG 5 35 225 5 (P>0.05), il 22 Na'/K'-ATP [iff
HEBWE TR, A i R B — e i Nk
B 15 418 22 Na'/K™-ATP [ 75 48 h 5 B Jr ]
Ft,96 h BT o AR T H A b BRAH (P<0.05), 3 1]
(] i 22 Na'/K*-ATP i (4 5 55 I A A 8 AR M v
H Na', CI” & F Y&, 230 96 h SCH W] i 2
B Na' S CI7 B8 1 VR JB 7™ 5 i 25 YR 7K A 1 900 by
i, RAFE M T, L ERE 10 &4
TSR 15 d AR Y G 4 £, 6522 Na'/K'-ATP i
I 75 %k HE 4 AR 24, X5 Rodriguer ™ B9 52
B2 FA 30, Rodriguez % PR 6 7 H B4
AEIR K DL N2 3R FE 9 14 4 A= 1% 10 d )5 Ay il 22
Na'/K'-ATP B J13E4T 17 A, 0875 28 18] B TG
F25(P>0.05), 2 45 d A s I 25 5, 9F
fikh BE T 25842 Na* /K -ATP B S 3 T8

5 HAM 27 3 A RIE I AR L, AR S50 I B A & PR
822 Na*/K-ATP B3 F7 00 T , i 2 2 s e ™ %
BH s [ 4 £ e B B 2o 134 b S 5 P R B 10
T 1K )5 8 22 Na'/K*-ATP F§ 3% 1 A 2 ~ 2.5 1%
9 4 TF, Mckenzie 25 "' o 4% 18 T 2 F #5 4) i
fifl #2 Na'/K*-ATP [ 1% J 76 6 B 20 54 F 427+ 3
o HIULAT UL, 7 AN H KRS 17 6 4)) f L 22
Na'/K"-ATP BiEXH B 09 15 e A PR, RS 34 fni
RGNS HAETHEE I A7 R, DR A 7 A~ H KAk
B Wt oyt 1 BETE IR B FR BT R T IR P S
15, 4ERF 25 e
32 HPWMSBMESEERESFIRENTHME

B3} ST BT W B R — KT
PUER PR R A2 ", Urist F Putte™ 3% 18 9% K th
A W6 B B 85 (A transmontanus ) L3 Na™ 27 2
123 mmol « L', 3 I F 7K A 35 1 v 1 5L L7 Na
WPE N 130 mmol « L7, KBk BE Bt He 1 7 vh
Na' ¢ & 2 140 ~ 160 mmol - L™, ¥ /K fifi - £ 1
W Na* 2 & 9 160 ~ 180 mmol - L™ ™', McEnroe
1 Cech™" 45 Hh B 0 205 1L 35 15 7 F0 8 5 B ) 2
T P ERE 02, Singer il Ballantynem] FH HAfE
D £ FA i R P AR T — M i ) R R A - 2
W7 T A 22 0 T e A 2 A BE AR T AT 4t

SRR AT R 1 Ry R AN A 1 7
BN ) B R R £ AR TS R N
IFRBR Z A B ER B S AR

00 835 I AN [R) 3k BE A e ) B A B B AIA
5 v B BB HE S 19 RE 1 RN LA K A - i
fBE S " TERSIBEREE T 4 I A R AR T K
BB, R g sh Rk, AMES K, e FF Gk
AR K 3 3 TE R SOK 4y, TS A R
NaCl, Ifily& " Na*, CI” &Rl Ty, BiE R
LTFbe TEMR AT B 22 Na' /K -ATP i i i
IR AR A AR AR Y SR T Na® L G BT
AT X S ARG 48 h P ITIRER B 1 45 A — 2L
— P N7 IR N PR R, 22 JE e A S SR
B, 6822 Na'/K'-ATP BTG 246 T+, 2 F A HEDL I
WO, NS5 B 6 LB T A g Wbt ™ A s
H 48 h J5 45 Eh BE L BB 22 Na'/K'-ATP 1% Bz i Tt
i, AR 1835 i J Na®, CI7 # w135 A TR b i b
%, R —E AT G PE, EREE 10 4R35 15 d )50
HBERE K CI 2 A A kL,

ARSI AR BB O R A AR (10.06) LA 1R
LI 15 KT g iEs B e 3 1AL
R, AR5 T S LA BIER S 10 F1S 5046 F
B2 e S Uk B AR A R R 15 21107
BiE R M Na*, CI” B F & 5 7E 96 h LI 45 it 3
R T IROK A B AR 4 (P<0.05), 1fif K™ 2§+
T AT IR K SR BE 5,10 4H (P<0.05), Utk
WLEZ 45 H 5 Rodriguez 25 " % PE A F 63 (A.baeri )
oy B 3 I (A LR A5 AR, U 7 i 1y
B4 R 1S 1B BT AR ) 22 AN RE R 22 4k
FEBS BT 15 B RTE. Gregory 25 I\ W7EEL
T VR R LY R Na® A G K HE s, K ik
JESHNS 5B ERTA IHHFET B, ARSI 45
5l BFSE — 2, {H Altinok ™ 4238 T A8 7 B8
(A.oxyrinchus de sotoi) LETE 96 h R B A R I
K" G5 FFHE FRESJG TR A R {E , f 44
W] P A T AR A R SRR 10 28R T 24 h
K TR (P>0.05), b5 A AL, (2 E
20 d SEEGEE AT KT & AR 2w TRk 4L,
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R AT DG K™ ZEB3 U8 15 Hh i VAR FH A 75 i —
BRI

AR ZEER B TR 5R T A S2 My T T,
Rodriguez 5§ SR E T 7 H VAR M) T A [ R
B (1204 1.5) gl 76+ ¥ 14 W BE 1715, Lebrteon #ll
Beamish™ $[Z18 T i (A. Sulvescens ) HAREMNAZ 15
DU BERIE , Altinok 45 ™ 3 13 W ity af43
[ R4 (110 ~ 170) g] 96 h 2k B 55 F e
%25 LUTF R AR Sc g h 7 A g gl fa [ 4
it (86 +18) o] HAEFEIRIE 10 LI LUTF BREE A7
T, PR AT 15 0 25 R P S 4t B B PR T RE )
2% AEBFRHa S o H i DL R R 2E Y R

AN S5 o 0T IV 98 0 s | LT 2 vk B R
Na'/K*™-ATP il 1% P 55 25 W6 bR i s T &y 7 4>
ARG i gt B4 TAEEh B 10 S LUk
FEIROK T AE TR I RE T AR B R BE A ROK , S
T NIE M R REAEER B = T 10 I ERBE A7
o TEERFERT 15 MREE Y Ak s 2 i %
— BAERFE R AL, T 2 5™ 0 2 1R
N /S0 eSS G Y TA

S 3k
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Influence of salinity change on serum osmolality, ions and gill Na'/K"-
ATPase activity in juvenile Russian sturgeon ( Acipenser gueldenstaedtii )

QU Liang'?, ZHUANG Ping"?, ZHANG Longzhen'?, ZHAO Feng', LIU Jianyi', WANG Yu'"’

(1. Key and Open Laboratory of Marine and Estuarine Fisheries Resource and Ecology, Ministry of Agriculture, East China Sea
Fisheries Research Institute,, Chinese Academy of Fishery Sciences, Shanghai 200090, Chinaj; 2. College of Fisheries and Life Science,
Shanghai Ocean University, Shanghai 201316, China; 3. College of Aqua-life Science and Technology, Dalian Fisheries University,
Dalian 116023, China)

Abstract: Effects of abrupt salinity changes on gill Na’-K*-ATPase activities, survival rates and serum ions
of 7-month-old juvenile Russia sturgeon ( 86.1 g+ 18 g) were measured at 24 h,48 h and 96 h after transfer to
freshwater ( control ) and salinity levels of 5,10,15,20,25. Fish were also acclimated in brackish water (salinity
10 ) for 2 weeks. The 96 h death rates in salinities 15,20 and 25 were 72.22%,100% and 100% respectively, and
no mortality occurred in lower salinity groups and control group . The changes on serum osmolality, Na"and CI”
in salinity groups (salinity 5,10,15 ) within 96 hours showed a similar trend. All these indicators elevated with
the rising salinities and were significantly higher than those in control (P<<0.05 ). The indicators in salinity 15
were the highest and there were no significant difference between salinity 5 and 10 groups (P>0.05 ). The serum
K" concentration in salinity groups decreased at first in 48 hours and then slightly increased between 48 h and
96 h, but they were all significantly lower than the control group within 96 h period (P<0.05 ), and there were no
significant difference between salinities 10 and 5 (P>0.05 ). Gill Na'-K*-ATPase activities in salinity groups also
showed a firstly decreasing and then increasing trend during the experimental period, and they were all the lowest
at 48 h and significantly lower than those in control (P<<0.05). On the 96 h the gill Na'-K'-ATPase activity in
salinities 5 and 10 showed no significant difference from the control group and each other (P>0.05 ), but the gill
Na™-K'-ATPase activity in salinity 15 was significantly different from the lower salinity groups and control group
(P<0.05). The isosmotic point was estimated as 303.2 mOsm * kg™ and corresponded to salinity 10.02. The
96 h isoionic points for serum Na*and Cl™ were estimated as 146.1 and 136.8 mmol * L™, which corresponded to
the salinities 9.02 and 8.95 respectively. As compared to salinity 15 group, salinities 5 and 10 groups showed a
minor deviation from the conirol group in all measurement indicators, which in salinity 10 after 15 d exposure also
showed a minor change from the control group, and from these variations in juvenile Russia sturgeon, we can draw
a conclusion that 7-month-old Russia sturgeon possess regulatory mechanisms capable of maintaining considerable
control of serum ion concentrations in salinity below 10 but unable to survive salinity exceeding 10. [Journal of
Fishery Sciences of China,2010,17 (2):243-251]

Key words: Acipenser gueldenstaedtii; salinity stress; gill Na™-K*-ATPase activity; serum ions and osmolality;

osmoregulation.
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