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1.1 SEIHHRYIME

S F A 28 6 B o KRR 2 A B Ik
O RO SE g B BSRAEY,  1.5 AR R — K
RAeMERE A BT, IR A TR 5 T R TR K
Wb, BHARN T m, & 2 m, S5 R KR I D8
K, EREE 30, /K (20 £1) °C,24 h K Fu4, IR
FEESROEIR, BR T 17:00 MR 5 4% i fif
TG A, 55 — K 700 TR BRER T, B 9% 1 5.
1.2 EHEME LT

SEIG PR AR RUAR T | fdt B TCHE S I J1 R, AR
(600 +100) g AYHE A 6, 56 G0 A 18 A B
TKEL (EAE 90 em, {5 60 em) o R JE 30 Ay Xt HE
g ERHE 3 RSCIRA, ERRE 3 BUARER T K IR
HORAK D8 B AR K L B o 30 5 a6 52565 19
[ 42 1 PR, K A BEANAE

LS CET SR R R I AN N
30 VKOG B 5256 AR B 3 AR ER MK SE R A
LIETH, — AL IR UL 6 A TAT LR, A
IOEIHCE 1 25cks 6T
1.3 HRRESHH

FESEASHT O h BUZS (UALRE &, SE B0 TF IR G o
HF8h1d2d5d8dAFl14 dREX LM
SEBGARE o KA I B AEGE B IR T iR R K
G3FURE R, Ve 8 BB, T A JTF 3R A e e 500 1 2

DI 1 mL,4 000 r/min 4 °C .0 15 min, B
IR IEACE T - 80 CUkAR PRI

M3 COR, PRL, GH R I it 5 1 5 % 12
(RIA) 7EVPG A% AL XHO080 75 Ho A3 & (37
& adeat b I YRR B ) | K5 3% T
£ &E S B & JE U ( VAPRO PRESSURE
OSMOMETER -5200, Z£[&) JU5E , 4 Na™ K™
Cl™ e B2 i Il € fdf A & 7 6 3% 4% ( THERMO
SCIENTIFIC DIONEX ICS -900, %)
1.4 HUEAE

FH GraphPad Prism 5.0 Demo £ SPSS 17. 0 %
PEIATEUR et o3 o X S50 $i s R A7 B Y 1
J5 T, I 6 AS [] Ak B (8] #4 %504 247 Duncan
[RZH WL, LL P <0.05 1F ] 22 55 18 & i br
SERBE (R = AREIR RN o

2 4k

2.1 (RERMEXT 8T ES EERR 0D

F 1R BR,0 h 25 (AL KB 3 T
JKF-A1(355. 18 £3.30) mmol/kg, 5 %F HE 41 4 4b
PR (E]AH L TG 3 25 S s AR AR B AR T 3 1t
KIG , B3 R B TR IR 1 d i 2
TREZE FAK, M (315.50 £5.63) mmol/kg, 155
FEAE 2 d B /N BE [ (B T 0 B2, IR AR Ut
JE 4R 322 ~ 338 mmol/kg Z [A], HL7E 2.5.8
14 d BELFXTHRA (P <0.05)

x1 HEMEHEE TR S I RS EEREN

Tab.1 Effects of low salinity stress on plasma osmolality of Japanese flounder

bR it [f] time
salinity 0h 8 h 1d 2d 5d 8d 14 d
BB 3 339.50 £5.53%  315.50 £5.63"" 322.50 £7.05% 323.50 +5.68*" 322.50 +4.92*" 338.00 +5.68""

osmolality

/(mmol/kg) 30 355.18 £3.38

348.18 +£5.70"*  354.83 £6.67™ 365.17 £10.90%  357.00 +3.515% 355.17 +4.42"%  361.83 +5.76™

VxR A A R RS B ) — 7o ARV R 2 4 0% 5 (P <0..05)

Note: Different capital letters in the same column or different lowercase letters in the same row show significant difference (P <0.05).

2.2 {REBMEXTETFEFM S Na” (K™ (Cl” j9%
1]

W2 fiR, 5 fs o, SRR AP I 3% Na*
Bl [ AR fE7E 140 ~ 180 mmol/L Z [f] % 5)j, 5
7S FIAIAH L TC I 35 25 555 W AE A B 4R 3 1Yl
JKG M Na® & 5E 8 h if & FRg, Ky (117.82
+13.84) mmol/L, 7 fifl J5 JL R PR FEFEIZ K, FF
EIUNMEEH E VRS, HAE 1.5 .8 il 14 d B3
IR F X RRZH (P <0.05)
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AP 525 A T2 57 R EER A 3 J5
KB ETF, I 1 d B E (0. 83 =
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0.05) , 762 d By FREZE 0 h 25 4K HA & T
X BRI AE Z S5 R TA

X RRAL 545 (AL 2K C1 vk 3 G Wk 2 vk 22
S AR 3 )5 ,8 h B CL™ ¥k B4R T %
FHAE1 d PR, H(116.19 +£3.17) mmol/
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L, it J 2 F B g KO, HRAR T4 B4, 4 1.5
14 dZRBEE(P<0.05), M3 Cl 5 Na* ¥
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JE B S A I

KO 2 EREN

Tab.2 Effects of low salinity stress on plasma Na®, K* and Cl~ of Japanese flounder
Eh [5tE] time
salinity 0h 8 h 1d 2d 5d 8 d 14 d
Na* 3 117.82 £13.84 114.49 +£20.29%  99.96 +11.78"" 100.57 £12.325* 117.95 +14.94%  90.89 +3.38%
/(mmol/L) 30 177.90 £10.97 141.91 +£13.24" 164.38 +15.82" 144.97 £16.91** 175.18 +6.37** 173.94 +14.74** 166.86 =20. 89"
K* 3 0.74 £0.02  0.83£0.03%  0.77+0.01%  0.74£0.01"  0.71 £0.03**  0.74 +0.04*
/(mmol/L) 30 0.73 £0.03 0.70 £0.03*  0.66 +0.03*  0.71 £0.03*  0.68£0.03**  0.68 £0.05*  0.69 +0.03*
- 3 125.54 £2.33%  116.19 +3.17%  121.71 £3.05%* 119.59 £2.865 121.44 +2.47% 122.07 +3.75%
/(mmol/L) 30 128.41+3.10 131.79 +£3.70™ 136.38 £5.36™ 133.74 £4.43%* 136.25 +3.46"* 128.50 +3.32% 137.66 +6.68"

i =3RS A ARKRS FHRE TP EE AR NS TR

WEEF(P<0.05),

Note : Different capital letters in the same column or different lowercase letters in the same row show significant difference (P <0.05).

2.3 REBEXMEREB.EKEEMEILES
HEMZ
H% 3 Al A1, 25 F 4L %% COR 2 (8.92 +
0.79) ng/mL, 5%} BTG 8 % 2 5%, Hoxt B4l
COR 5 S HERFAE— A RE K 5 55 AR B
3 iK G, 2K COR 7E 1 d i 7L 2 e i i, K
(10.33 +0.98) ng/mL, {H 5 %} B 2H JC . 2 1 2%
S 7E2 d BF R Z(5.44 £0.38) ng/mL, 224
FXTRRLL (P <0.05) , £ bt f pa60 B[] B, S5 2
COR FaE FERBARAK o
YRR 2% GH #E 1 d B g & T & 51 & T 1A
HISZI 4, (11,68 £1.24) ng/mL( P <0.05),2

Je 12830 [ o I A AE 25 VALK 5 SIS 4L b o
#fz GH 7E AL PRI I s A5 F %, Z G ks Bk 1 d
A, SIS BT 1L K GH 45 4b RS [R] 5 %) BE 41
M= AT R EFE2ES .

25 (410 3% PRL A (1 253.00 =84, 54) WU/
mL, Y& B e H 5 0] BE 2 45 A P [R) AH B TG S 35 2%
SRR B Eh E 3 19 /K5, PRL ¥k B2 78 G it
] P9/ INIE BERR A, 76 2 d B35 T s Bl e ()G

FoE , IFEAE 2.5 .8 Fil 14 d 535 5 T A [A] b L As) [a]
(XTI LE (P <0.05) ,{H7E 8 d F1 14 d I i 3¢
PRL 5 Jpi6 4b PRATHAAR LA /N T Bk 3,

*3 HEMEEESTEHEME CORPRL.GH FEHEWL
Tab.3 Effects of low salinity stress on COR, PRL and GH of Japanese flounder

EhE At [A] time
salinity 0h 8 h 1d 2d 54d 8d 14 d

cortisol 3 9.20+0.58""  10.33 £0.98" 544 £0.38" 580 x0.64"  6.74+0.73"  5.13+0.48"
/(ng/mL) 30 8.92+0.79 7.60 £0.98 6,70 +1.02"  8.61 £1.27"  7.1820.79  7.69+0.95"*  7.20+1.19™
GH 3 7.93 £0.34%  7.04£0.40%  8.04£0.35  8.10+0.66"  7.80+0.34"*  7.29 +0.86™
/(ng/mL) 30 8.75 +0.18 8.49 £0.62%  11.68 £1.24"  9.50 £0.64"*  9.52£0.79"  7.61 £0.84"  8.84 +0.58™
prolactin 3 1160.68 +£119.56™  1016.51 +61.48"*  1536.80 +84.42% 1533.41 +15%6.92™  1374.56 +51.13% 128095 +35.46™
/(uU/mL) 30 1253.00+84.54 1080.02 +£133.06™ 1155.72 +102.19"*  O88.14 +100.53"  1180.64 +62. 11 1001.26 +117.19* 111682 +71.55*

xS0 & AR RS PR a7 G A R NS R 5 B 5 (P <0.05)

Note: Different capital letters in the same column or different lowercase letters in the same row show significant difference (P <0.05).
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Je [FREZE e — > /N J3E 18] T 1 32 3l 1 i 3k 2]
FE K-, 5 Bk 7 AR AR M aE SC 5 i 1R 45
Mo W5 AE X A6 oF B4 f R 1 S0
INA WAL (B8 F i gl e 220 3 d 1Y
WO A X 25t 3 d P8R A e 0k B A8 IR,
AR S04 A B Rl f AR 280k 2 9338 1 3 s 3k
KB T —ARRAS, UL S 6T RS RE X 4 2 A
TR 155 R A T RE T o

Rl L MLARTE LR R B8 AR AR I P A AL A%
R FE MK S Na® (KT Cl7 453 714 A
SHEH Bk SR ki Na® Fil CL- &6
(IR BE R A8 3 R A AR A A 7, &
B ER P48 % £0 (Atractosteus spatula) 411853 HAE
AREE 0,816 Fi1 24 By/KAKFREE 30 d 5, M3
Na* il C1™ & BBtk 37 b veg i i 2 987 o ifi 24
IR K M S HE A TROK S, f ) NKA 35 1
BEAR, 98/0 T ZH M PN Na ™ O AEH B K™ IR, MK
T 24E F P ERE 5 A K A p b s T i
ZEE A (R canadum) HE 7R 2 PEARER W0 o 72
W IMEE B R Na ™ Fil CL VB 53 B 4k M IE
HIE, K U3 S A SE ) FEAR YA oF 1 £
SRR e o 72 v o 52 30 A R 34, Na ™ il
CL™ Bifi#h 2 T e i R AR, JF B A I (8] A9 S e T
e , MM KR EERAESREE 3 7K 1 d i 2
Frim TN B H i [Q B3 4 fa 7R S R 1S A 20
Y K WA IR 280
PERE 2SI Y Na ™ I C1™ BEEREE K (4R 284k
MAEAk, IF 58 EARL, (5 K™ e B2 i) 3l 0 1]
08 22 00 R BT 32 AN R BN R 25 2R

0 AT 7 S SRS I HPT 980 |, 51
2 COR S5 UM R 15 185 Bk, T COR RE
S A 2 590 i B ORI o LA, COR
Shy 8 A3 N T K BRI ) — S R R, BE
A A L S 200 L %) JRE T 52 0 R B 43 Ak 3 iR
NKA 3% 1 4 &% NKAa-subunit [ 56 3k %
o R R I 1Y 45 3k 8 ( Sparus aurata ) 2875 5F
COR J& , 5l NKA J& P 34 n , 1 3% 251 Fngid
JE 2 AR, TR BUIRER KK 24 b R B3R 2
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BIRART o ARSI R o R B 8 1 R R R
K HEAASER G K B 3K COR Y6 b THE T FEIf i
TRE , B T2 B, HPT Bl 733 COR 2 1M
T 8 ~24 h WHI R BT IR R B RAE, BEA& I
[i] 2K A 2 X K AR 135 17, COR (1 35 5 T e
%(5.44 £0.38) ng/mL IR T X BRAL, RWIHLIK
TEVD 3 W I 1 4 COR, [A M8 PN 11 NKA 3% o
RAEARR , B 1Y S 4 W LB 0 B, 38 BIAIL A P 36
B, PRLTEE0) Sk i 6 Oncorhynchus masou)
ERFEUIAL Ao 7 v s B T 07 % 2 vy
1 COR & it ETHEA T TR (Hm TRk, i
W e AT R 5 28 AR IS B S I T 52 B I A R A B
JE I3, Ja AR R 8 37 e 8 35 L O 3 07 7K AR £
JE, 5ASE 1 COR 2L @ #— B (HAR TR N
fRERIE N, Fir A COR & e o, & KT
IKXF R

Rk COR 2 5 31| #8 28 m #h PR 55 b 198 3 1
Z AN, GH IGF- [ AR R 45 05 L a2
KAEAE AP i F GH MR A K AR, GH
REMG 95 NKA K48 G 0 [R) 5 iz 2 1 RE ) I i 5
i RN AN G s o S <k DU R Y BT
o {ES GH(0.02 ~0.2 pg/g) AEMS 3% FF R 5E
Z 17 % 4B £ ( Oreochromis mossambicus ) Ifil 3% %
5, M NKA WP o T 5 R PR S
BE T d K K )Y 4 Sk B BE L SR il
(Ictalurus punctatus) F1J&, % % 3k 4. ( Oreochromis
niloticus ) 73 WA ML Y GH A g TR ER SR K
78RR R P (BN Y
( Panalichthys lethostigma ) #1687/ [R5 T 94k
PR L] GH 71 36 £h I Hfnm , 12 $hJE 4
Befle ALIREAIRIMNIK GH FifE 1 d R
Pz, HARER AR IR T #h K R iy i 4
ULH] GH RETE =18 BR B 7 rh & 45 H S i VR
TEAREL B B K A T REA TR AL

PRL 5 Hi AR i9VE A BT A TR, B2
ER M £ IS N IR K AR T W B R IR O HAE
2858 WK R I 5 COR AT GH S5 R IE i
SEHUER"™ o PRL 7EREAR NKA Bl i 78 o , By 1k
NS I I 2 ARSI K 2 B E N BEARAA P 85
BB BN IR E B R X
PR G SRR SN 48 3 PRL 5 & B, T TE
ERFE 40 B EEE S By K, 4 K SRR NKA 75
PEIFEAR L i A 0 N TR K i B A i
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PRL fii#E{& PRL mRNA Fl&EZH 41+ PRL sz K )
FOk R FRE B TR ) Wi kaE
N2 AR K EE R BIROK )G, 12K PRL BERT
FEWT FTF/E | h 124 h B0 Tigka™ .
ARSI A B PRL [ 2 d J5 @ TXF 4L, I
25 M8 diABEMNER, 5 EIRG R -3,
PRL £ 48 2 6 1, £ 14 1% 28 38 7 2o 72 i 2 2 22
YERS . TAESEAAREL 8 h F1 1 d Wby B A fIK v fig
F2 T8 A BEATLAR AL T R BCIR S, HPT Bl 25 3
EEMAMER, F ik s i PRL B8 4,
XA IE L E B R s S e W AR A (0.
mossambicus ) {{RER 8 SEIS UL AFFE

AL AR R T A RS T
B A SRR A R T N iS5
W, 20 W) COR (PRLGH %5 3% 2 3 [W] 4 H g
TG SRS 5, Na ™ [ Cl™ K™ SEHLIR P 3R
RASARREIEAE 1 ~2 d BB ] P IR AR AR
HARX T4 f0 BAG B0 A 58 35 1998 38 e A 1Y
HILH A3 175 FE 8 9 68 7, Ui W4 2 6 B fa R % L
X6 38 o7 B 45 ph A% o D R s s ) A 5 K A
R T BRI AEAE TR H B & TR T AL
RARARER K AR A A KRS 7 2 — BT
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Effects of low salinity stress on plasma osmolality, cortisol, prolactin and
growth hormone of Japanese flounder, Paralichthys olivaceus

JIA Qiangian, LU Weiqun
(College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China)

Abstract; Transferring adult Japanese flounder ( Paralichthys olivaceus) directly from salinity 30 into salinity
3 and 30, effects of abrupt low salinity stress on plasma osmolality, cortisol( COR) , prolactin( PRL) , growth
hormone ( GH) were studied after 0 h, 8 h, 1 d, 2d, 5d, 8 d and 14 d, and the changes of Na*, K" and
Cl™ in the plasma were also monitored. Results showed that, all plasma indicators had no significant changes
between control group and Oh blank group; after transfer to salinity 3, plasma osmolality decreased in 8 h ,
continued to decline in 1 d, and then rose slightly in 2 d and then kept stable; the levels of Na* and Cl~
showed similar changes, decreased in 8h —1d, then stabilized; K* gradually increased after transferring into
salinity 3, then rose to the highest level in 1 d, while in 2 d it dropped to the level that was slightly higher
than control group; the concentration of COR in plasma rose to the highest value in 1 d, then declined in2 d,
significantly lower than control group; PRL level reduced firstly then elevated 2 d, and it was significantly
higher than the value in 30%o¢ seawater. Plasma GH in experimental group decreased in 1 d and then remained
the lower level. As a euryhaline fish, Japanese flounder has strong adaptability to abrupt low salinity stress,
and it could increase or decrease hormones rapidly, such as COR, PRL, GH, to re-establish a new internal
environment homeostasis.

Key words: Paralichthys olivaceus ; low salinity stress; plasma osmolality ; hormone; plasma ion
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