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KRB UK BB F R e o AT ik M E T A5 T 4 4t b 3 E 301 (K 3 (24
18, 12.6) i 7 12 H il # 5 FEFndE22 Na' —K' -ATPaseVE WV Z . %R LW, B EXNET
6 4 S5 E EAEE Na K -ATPaselE /1 #H L EBNZ 0 (P < 0.05), HEZA G, &
SZWHAABT N KB EE BB Na K ATPase EA M EHNE TR E TR #4%, A%
hETAR TR A, £ 6d, EA 181270 652K K5 FJE BIEEL fh, £ 3dAt
KB F/ME; 6d 5, AL K SE R THRE; W84 Na' -K' -ATPasevs /] & 6d Bt ik 2|
B/ME, 9d 5, B LR AB T SE4E 22 Na —K' -ATPase /& /7 5 A #5 T 2R A, T B & 5 3
B (S> 14.97) #4122 Na' K -ATPaseiE /1 5 473 E A/NEIEH, ERE R (S< 14.97)
FELEERN . BT HENELEHEN 14975554 425. 8m0 s /kg

HE, BT, M B EE, 84 Na -K' -ATPase
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VR B AN, 76 BRI B 0 2R 1B
A PR W A BEE IS — s e A — MR
YEEE N, A T 3R 10— 151BEIRE, 5
HMFORIA B AEAEA R K Z 7 (Hohes et al
1969 Brett 1979). [ N AME K753 W7
I CA V2 MK A, K2 L2 Na' K" -
AT Pase I3 15315 KA & M FE S5 AE 9 v #2556
BT AR AR, TN e R I BRI 7E 45 R
HUAR) 31 1 e WA BT R RS 2 B By S
YEH (Beyenbach et al 1993 #iESR, 1999). H T
mRMREZ, EEA R 7, RIS E WY
BLHIT7 T AT SR A7 AE 5 IR K 43 B (Hwang et al
1989 Ranao et al 200% Van et al 199% Scott et
al 1999). #F8F (Paralich hys olivaceus)7& 3% [H
B AL LRI FE MR (£ A
2004), H AT 32 2 LK # R KA IR 5, 1M
WA 5 HAB % 7 B BIF 98 M R WL ARkE . 1k

FHF MM B E LG22 Na -K' -AT Pase ff
TRV T 48 B 1R5 5 1 T L, X AN
it 0 0% AR B BT 3308 1 BRI AL, o R
oF SR FEAK AT VR SR TR KR
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SEEGFT 8 P 6E (Paralichthy s olivacews) 41 .
T 20034 4 H T EOBERERE R IE AR, 14
I @SR, 4K (10.98 £0.85) an, /A
N (11.90 £3.38) g SZIGHT B 7RI 20d 5256
FZK NS B 0 B R K, 3N 30 (H oM
8. 2RE N (18 £0.5) C, FE L7 R, H e /K=K
100% , HAEMRTH2: W AR i & Dk (Ll 2R
Fon R A A0 AR 7R ), HIRE R 4k
HN Y —00 .
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£ SO, ¥ BRI N 30K 1 T
7 2y f8 235 TR 24 18, 12, 61, %25 FERS B SR
SRS HRAKCR AT SIS /E S0an X 40an X
30an YR BIK A8 A 3EAT, %7K 2 54 i 20
Fe, B ANBREE W = A FAT AL, 2R 30 A I
Y. SOOI E] 3R U A TR S T 9 4 I 1 5 4 AR
[, 8 7K 23 S0 N A X . 6 B ) 3 5 FH K, S
I AR gha TEAE T IR . S A BURE I TR Oh
12h, 24h, 3d. 6d. 9d. 12d AN K FEBEHLIEEL 22
&) £, EUI R AN IR 22
1.3

F Im WESS 38 (28 20 AN 20 % ) WAB T BT
FEF RN 3l B 7, i S SZEPE T 1.5m
BLOVE R, FE AR B0 (0— I'C, 10000r/m in)
RS Tmn WO BB, KA Fiske2l 043 4 0K
RBIE RACE 1B .
1.4 Na' K" -ATP ase
1.4.1 FEMEI& B 2 674 1) w8
24, FTRA 7&K (0— 4C Y Beid JEARR T 5 B T
10m WK 74 1 $2 0B (0. 25mm ol /L EEHE, @mmol/L
EDTA-Na, 10mmol/L Tris 0. 1% fi % JHEREN, H
7.5) 0, FH i A) B AR AE VKK H LA 200001 /m n
Ol 21K Smon S)H AR = AR B 0L (0—
1'C, 10000r/m in) HF 50> 30m in B L 37 5 55 0
10m i FE BT 159 34 i (0—2°C )R 17, 7E 8h N
ME Na K -ATPaselif /1.
1.4.2 Na —K' -ATPasei /1 1) & fEH
&K A Bradford ( 1976) J7 32l 58, Na -K' -
ATPaseifi /70 S W healtys ( 1987) 17712,
T W 5 A S N AR R AT Na —K™ -ATPase i /I

5 FH S AR 2R R AT PN a BT H T AL
(P i) B ZEAE RT3 7504 R FTURE JR T
HUBE 225 = E VN ( Bmo P i/m gpr* h)E R,

SRR NAAZR N O Im W + 0.2m1A W
(180mm ol/L NaC] 30mmol/L KC] 6mmol/LM gC1b,
40mmol /L TrisHCJ) H 7.8); Na' K" -ATPase iif
FIRAN I B4R 24 0. Im IBE R + 0. 2n1 B
(210mmol/L NaCl 2. Smmol/L & A&+, émmol/L
MgCh, 40nmol/L TrisHC) H 7.8). ¥ ik
RIARRE T 30C/KMBHIRE Smn 5, 75 5MA
0.4m K #) % ¥ (6mmol/L. ATP-Na, 50nmol/L
TrisHC1 (H 7. 8) - 4REL I 30m n 5, SLEIIMA
0. Im 1] 30% % =S LR (TCA ) &b )L, A EH 16
% (Fisk et al 1925)5E PSR R 1) P ke TscE: -
1.5

P85 3 AT Bl 7 30 R
7 (M eans TSE ); BTA £ 247350 R F SRR R 7 22
3 M7 (One-factor analyss of variance) Al Duncan i
56k
2
2.1

B3R 1 AT, R 046 7 6 4y 1 K2 13 T
AAERZRE (P < 0.05), L5515 KX H
b SREE B R BRI R B A . B R AR AL S, %Sk
06 dHAR 2 67 1 32 5% Ik 20 A R RE B2 R B%
e, ELIE S Eh R AR Ak 38 i 36 K 7 6d A,
RN 18 1281 6525 41 il 7518 i BRI (E AR
b, 75 3dITIE B /ME, 6dJE, % S5 A i K5
% TR .

1 (mOsm /kg)
Tab. 1 The effect of different salinities on plasna osm otic pressure (mOsn /kg) of uvenile Japanese fbunder

B 1] i

(d) 30 24 18 12 6

0 449, 27, 51 449, 2+7. 594 449. 2 £7. 5074 449, 27, 51 449. 217 594
0.5 41. 5+6 3" 449.0115 64 426.514. 9" 429. 5126, 9" 395. 021, 2'°

1 442 0xs 7 445 07 594 428.0%E1.4"7 414. 8 £13. 8¢ 386. 0£33. 9P
3 450.0+28 5 440. 7 t4. 2" 404. 2 k52 18 399. 0 25. 5% 352.7%23 1
6 459.0£24. o 431. 5120, 508 419. 0£9. (B¢ 425. 8 £30. 8¢ 395. 0 £4. 2beP
9 454018 0" 436. 016 4" 24,010 2% 426. 0£7. 8¢ 405. 0£13. 5"
12 435 5+22 ¢ 437512 1"% 426. 5130, 1°* 425. 0122, 6"° 414.3%6. 8"

i HE A EAMING T REROR [ AR BT AN [E] I TR 28 T
IR E IS R, B M R 7 B R R E R AR (P> 005)
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B 1, B BEAR AL 12d N, & SEEs 44
538 Ak TR RS MEUEE B . #2761
I J 35 3% 1k M 2% 5 3 /K2 02 1 br i il 28 0 528 R
RIS 4 F B &)y #0155 35 f, DL B g K 3 B R
14. 97 B %K N 425.8mOam /kg
2.2 Na K’ -ATPase

®O2RW, KT BEEE 22 Na' K -
AT Pasdifi /] 3 HISZ R (P < 0. 05). 7EREAR
b 9dW, &SI A2 Na K™ -ATPase i 11 5
DU AR, 78 6d FHARIF/IME; 9d )5, %5156
YA TP 22 Na -K -ATPaselif ) A T Ha
ERES, T HAE S BIHEE (S > 14.97) i 22
Na K" -ATPaseiif JJ 54N 3 K /NR IE L, 76
RBHIE (S< 14. 97)h S5 E R & Lb .
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Tab. 2 The effect of salinities on Na" -K*-AT Pase actwity(EmolPi/mgpr h) of juvenile Japanese flounder

i 1] JE
(d) 30 24 18 12 6
0 L 11%0 12# 1. 11 £0. 12¢* L 11X0 12¢* 1.11£o0 12 1. 11 0. 124
0.5 1. 03%0 35" 1. 10£0. 154 0.94%0 52* 0.96 0. 62 0.98+0. 05"
1 L 11%0 37" 1. 07 £0. 13** 0.93%0. 36" 0.85%0. 15" 0. 80 0. 14°*
3 L 11%0 77 1. 04 0. 1294 0. 850 23" 0.71%0. 18°¢ 0.52%0. 06'°
6 1. 01x0 284 0. 82%0. 19" 0. 600 137¢ 0. 61 %0 47°' 0.46t0. 12'P
9 L 11x0 38" 1. 05 %0. 39** 0760 11"" 0.84%0. 41"" 0. 91 0. 28"
12 L 11%026" 1. 04 *0. 13* 0.77x0 00" 0.87%0. 11" 0. 92 £0. 29a°*

TE: Bl ARG T REROR A — AL BN S [ I R B E TR B, Bl A B A RS S RER RN R A B
TN X EE R fm, B A R R R R E R AR (P> 005)
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3.1

1 0 EhEE HOIE N R, Y 2 e R BT
i —EEARR RT FE, AN G avinSE (2002) % PR R 6
(Acantopagms butcheri) Than 55 ( 1998 )% && Y
B 65 (A cpenser oxyrinchus de sotoi)~ Van 55
( 1999) X £t ( Cyprinius campio) LA N H andeland
5 (2003) % K 74 PEEE (Sabno salar) IR 7T AT LA
A, Xl E S A B — 2 AR
WKL N, BRI 208 IS B RaE T R
e, 1K Al EED ) LA 2 53 TR A B
I ERAR s B I 1) AR TR 2 R 7 = Y
AR FEA ST il oF 61 4)) 1 IXANEE N

FERIABIAEHE AL, EHRERE 3dN A L2
Aoy G B2 (R0T A FRER S5 3R AT IR 1) B B, 1 S
WIEEAT T — R AV 5, JFafxHE 3 Ik it
1T FENPERIIRE, AE 6d Ny, 2% 4 3 20 46 o 667 1y 2
BE R TG AT R RS, 1X Ui BA # X 6
(RIS, e /7 72 JE & 5K 8] I E S a2 v, &
SEUGAH A A SR B R4 A R BAAE
YL T IX— o X T #2505 R AR AL 1) 78 FE A
Vi 2P e 2 () I TR), 52 ) 22 S 38 FE AR Ak 7 [
NN €7D O E Ny NN o= A R
PG B 43 ( Than et al 1998), H1I% /KR 2hE 25
AR JG 24h BIJFIRBIE R KR, 1 96h J5 1315 Ik
FEATE BIREIRAS, KAMER I He MG
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UF BIIE RV, V218 R ARG FE B B 2 LGN AN 1R/
R (Gavi et al 2002) HERE 362K E 12
24, 48,60, 3N H JGEEEE 12 24 48 HP b T 72 5
IRZS, TEE N 6 bFHLAE 64 A Ak & .
T SRR R T A PN VR AR B ) R K
Pl 2 YR — MRS E N (Van et al
1999), )7 $hVE £ R AE 1X 7 [ R I A5 00 B .
I AN R o 2 00F A BB V2 0 T AR A0 3 TR R SR
W A AN (R, AH 8 15 A K92 08 R 53 E 2 (M 2
IEARIX— KR, ARSI SR A &k, /7 AT
Bl (Van et al 1999). K i (H andeland et
al 2003)EEFRER (Gavin et al 2002) 527G EFA 617
( Than et al, 1998)FIHFFL IR FFIX— 4516 o
3.2 Na" K" -ATPase

X - 26 B 2K 42 Na'—K* -ATPase i /1
[R5 i, 3T ARk VF 2 5 3 X B (Onorhyndius
kisutch ) F undulus heteroclitus. 7] JK £ ( Cyprinodon
salinus) %% ZFP 2 F OMT KEMBE, I8 ER
FE XTS5 22 N a” K -AT Paself /18 % 3 1)
S (Hwang et al, 1989 M adsen et al, 1996), H K
ZINNTELS S KB Na K -ATPase i 7
AN RE. W5k AFKZ, Rmao %
(2001)BF FEIN A, ZUE G (N otothenia neglee-
o) HE RIGK (B 34— 35) 1 i 1) 2 K (2R
FE 17), R4 1 (6h) F1 K (10d) J56E42 Na -
K" -ATPaseiif /1A &3 784k, Van %5 (1997)
F Scott5F (1999) 7RI\ Jy, #h FEXT f1 5 H8 22 Na' -
K™ -ATPaself /) i FH M5 M, AR SLE s Ry
AT HAL, BER B2 M 2 B8 22 N2 K™ -ATPase
TG IR L R, % SR IR A A 22
Na' K" -ATPaselif /7 5 J5 #95 21 AH X F2 € 11,
HHARBHE (S> 14.97) 2 Na' K -
AT Pasdifi /7 540 FL3h 5 K /N RIE L, RIS IR ES
(S< 149N 5EERE R, Z B DL H BLIX L
AR S, FEAE T A E #1350 7 717 R
AT 7 A3 A AR 2 AR K [ ) 22 3 i
SRR 22 Na'—K' -ATPaself /1 (1) 4 FL IR 81 K T
TR R I H, W1 H andeland %5 ( 2003) X
KVGFEAEE (Sabno salar) UL ScottS§ (1999) % 2
] (M y lio m acrocohalus) % €I HIFFT, 43 B IR
FE R 22 Na K™ -ATPaselif /1 fiths 2~
AEARK IIRE I, S, (2R 5 3 AT AL LA
STA%, BT HEAN, B AN I IO S A AR A X N R

B keoE oA EEEIME A (Beyenbach et al 1993 #£
AR, 1999).
3.3

+

Na -

K -ATPase
AT R, f0 895 o T i AR A S I HE
F B A 40 SRR, T A4 R Na' KT -
ATPaselft B8 BI/E . A Seihsl B KU, 415
OF 55 B FE () 3E B R R, 822 N a' K™ -ATPase
(AR 5 1 252 538 T (0 A8 A AR L B A B 5 1 i
Ja P, XL B I B 1R 3505 R T IS A 58 4 AR
2 Na' -K' -ATPasesR 5ER 1, i HAh 25 BT 2
BT IR o M 2 B R SR IR SR E B I A2
I 29553 R AR AR Ak S sh AN E Bh 45 A i — A
REFE, TERE A LA ) N2 B R A 4k 541 5 R
155 2 H] PrI7K 3R AT 4 R AR U BT B, R BN £ R I
WK g3 51 A EE A BG n; EAERI TE Y (JLR ),
I A AT IS FE W T, B0 O IR A AN S A
IR, BR T SRR B A8 Ik /D 3% 1w OK R 3%
S RES R0 A4k 41, B RIS 2 2 (VMR A G
BRUES IR, B NE XK BB 1 BRI, T
I8/ INEE AR T EE I, HE H R T A DRV (R
SR, 1999) . FHIFEXTMIHEL Na' K" -ATPase i
IS ) 2 8 R A SR AT B A S R —
MAERE BRYERI, Kz B 5 N il R g A
& EENDR, LR 2 B A MR (4
KW= B R R AR KT ) iR
(Thanas et al 2003).
3.4

A SRS g5 R SR, # T 6T 4)) 0 1 45 I B
FEN 14.97, %5 KN 425. 8mOam /kg AR [FIF
BN [F]— PP A 3 O 7K R 26 IR 1
AL AR KNI ], 1238 95 35 3 F A 1R
KIZE R, MBS A AR . B ANSME
o X A K s kAT T VR AT, A o
KRR HEaE)— KA - M RENAEK
. MXAREEKEESSBS6%5
EFHE DI KR, A NN, R EL T
B TS S K R, 822 Na' K™ -ATPase
KU BUK 3 77 ( Renzis et al 1984 Gaumet et
al 1995), XTERE R AR W AR K M/E A (Kuht
mann et al 1980 Febry et al 1987 Gaumet et al
1995), 78 & T 552 s @B A AK T 58 5
AR IB IR B, f L R 0 200 FE — 2 1 RE 2R 4
FEK EE P47, IX B B0 B S 7 4 FLR TR B
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EFFECTS OF SALINITY ON PLASMA OSMOILALITY AND GILL Na' K" -ATPase
ACTNITY OF JUV NILE JAPANESE FLOUNDER
PARALICHTH YS OLIVACEUS

PAN LuQ ng TANG XiarM ng LU HongYu THAN Jing-Bo
(The K ey Laboratory of M ariculiure M nisiry of Education, Ocean Unwersity of China, () ingdao, 266003 )
( Yellav, Sea F isheries Research Institute Chinese Acadany of Fishery S ciences (Qingdag 266071)

Abstract Changes in plasn a osnolality and gillNa —K" -ATPase activity of juvenile Japanese flounder
(Paralich hys oluaceus) were studied n enzymobgy analysis at an abmupt change n salinity fran 30 to 6 at
decran ent of 6). The experimentw as conducted n 50an’ % 30m’ x 40an’ plastic tanks each contained 50L
water. The sizes and w eights of juvenile Japanese flounderwere at ( 10. 98 £0.85) an and(11.90 £3.38) g
respectively at the experin ental conditbn of fH 8.2 and tem perature( 18 £0.5) C. The salnity was ad psted
by well-exposed tap water. Constant aeration was proviled. Canpletew ater exchange at the same tem perature
was conducted daily with he resdual feed excranentand dead anmals removed. Daily baitwas fed at 3% —
4% of the body weight. Each tream ent tank contaned 20 fish and triplicated. The control treamentw as set n
he salinity of 30 Sanpling was conducted at Oh 12h 24h 3d 6d 9d and 12d snce he begin
ning. Samples were then stored at — 20C until enzymes were assayed. The results suggest that effects of the
salinity on plasna osmolality and activity of gillNa" — K" -ATPase of the fish was sin ificant (P < 0. 05). U p-
on he salnity reduction both plasna osnolality and gill Na K -ATPase activity showed sbwly down
trends. In overal] the biger the salnity dropped the more remarked trend appeared. In 6 days peak values
of plasna osmohlity appeared at the salinity of 1§ 12 and @ and trough value appeared on the hird day.6
days after the experin ent start the plasma osmolality in every group reached their own stable state and the
enzym e activity dipped to the bwest level then resumed shw ly to the their previous level At the end of the ex
periment the Na' =K' -ATPase activity n every group stabilized. The Na” K" -ATPase activity of gill show ed
a positive correlaton to the salnity n hyperosmotic environment(S> 14. 97), while a multp le correlation to
the salnity in hypotonic enviroomen t(S < 14. 97). The isoomotic point of flounderwas at salinity of 14. 97
( isoogn otic pressurg 425. 8mO sn /kg). The pvenile Japanese flounder had a great capability of acclinatize
to a bw salnity settng. The acclm atization had cbsely relation to the tme but ndependent of salint
ty. Changes n Na' —K" —ATPase activity of gill( 9d) was evidently lagged to the changes in plasma osmolality
(6d), ndicating that he osnoregulatbn of the flounderw as not fully controlled by Na K" ~ATPase activity
n gil] s e other organs such as kidney may have contrbuted. It is poposed that he acclm atization cou d
consist of wo phases. Phase b short tine after salnily change the plasna osnolality declined rapidly trigge
ring the change in owganisn osnoregulatbn. Phase 11 the plasna ognolality reverted to he level before salint
ty change. In a short term of a fev hours the plasna oanolality was regu lated by w ater-salt exchange betw een
ntemal and external systems. The increase i weight was because of the absopton of water. While n a bng
tem of several days the flounder could regulate osmohlity actvely to ad pstify he mbalance by reducng or
stop ping water adsoiptobn, and changing sk stmcturg etg among which kidney played a sign ificant role
Key words Salinity P aralichthys olvacews, P lasm a osnolality G illN a K —ATPase



