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Two different sizes of olive founder were abruptly (within 30 min) exposed to hyposalinities from
35 to 0 % and to 15 %, in a flow through seawater culture systems with 8 tanks (300 l/tank). Analysis
of blood samples showed the following significant increase at 0 %S: hematocrit from 16.1 to 23.4% after
3 hr exposure and to 24.6% after 24 hours; plasma cortisol from 1.6 to 22.8 and 9.5 ng/m¢ at 1 and 24
hr after exposure. At this salinity, survival decreased to 92 and 20 % after 72 and 144 hours of exposure,
respectively. Levels of glucose, Na' and CI, total protein and AST showed that the fish was under
considerable stress. However, the fish showed no significant stress on exposure to 15 %S.
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Agols YAE tlo] (17.611.1 cm)9} o] (9.8+038
cm) 2 F3ste] ARg3lch ol 3T AS 4T
& FAAANA AEFA A& FYs) o] & A¥ol=
e 38 E 72 27 (188)ol F83lo] 48 5124
B (FE 10%, 2 56%, 224 12%, 2% 1.7%,

2 12%, 2l 1.9%, vlelglA 10,000 IU/kg, vleh D3
1,750 TU/kg, BlEFR] E 200 mg/kg, B]EFl C 250 mg/kg,
France)& WHE- st 4] 357 HAA o, Aol
A&stget. AEg5ze 54 AFA L olglen, 3
P 13 Radsie Agsldn, die g A4
£3lgct. BE A¥s2= FRP 984=2 (4607)2 3%
= 3004 2 st Az 19 3552 F839
30ul, 8-EAAZL 5 ppm ool H =8 A}t A
Holo AT} =R & Yslo] FzAgH vd 23
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K', CI, %%k (total protein), alanine aminotrans-
ferase (ALT) B! aspartate aminotransferase (AST)%} 7
£ ofulic] Hol e} BAol A833ck. WA Aol
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ZA3E EU|E HFH G4 (mean corpuscular volume:
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Fohulg, ALT 5 ASTE: 714189247 (Kodak, USA)
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Fig. 1. Effect of exposure to hyposalinities on hematocrit,
red blood cell and hemoglobin in Paralichthys olivaceus.
Same letters on the bars are not significantly different
(P>0.05).
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183+4.1%% oFA] Eol ek &5 (0 % P)olA< 1417
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MAA B} EA4] dol gl

AL AGMNAIA] 29+0.3%x10° cell/ p ZHE] 15
YoTe Ag7I7hel] 27+02~33+08%x10° cell/ mZ 1}
ot 0 %7 1417k 3.8+0.2x10° cell/ u, 3A)7F
A 44%0.7%10° cell/ul, 24X 745 45+£04x10° cell/ b
2 AE g2 e dolddrh

AEF2H FEE 15 %o7olA 1A 7H] 94113 g/dl
2 AFMAAIQ) 8.0+0.3 g/deRetE EFobAl Zhg et
Wk e 3R 7ol s 7.610.7 g/ deE AFMAIAI}
#pol & HolA gt 0 %7-E 1A7H 9.6+1.3 g/ diZ
FelsiA Fotxl o, olF 3AIZHA e 2447744 A
MAA FEo 2 MPHA ekok

A MNAA] MCVE 55.8+3.6 ﬂo]gigu%, 15 %ol Al
A7) -5k 54.0+34~558+24 12 & wis}E HolX|
ket 0 %75 ol9k vlszgt W91 vietilich (Table 1).
A#MAA MCHE 27.7+2.1 pg2EE] 0 %79 15 %7
L 67 A7t Fp =2 719l 305164 pg, 332140
pgE UEhdth MCHCE 6A17HA) 714 T2 7hs Hol$
etk

2) gAe] FE|E, FFIA N K, T,
gl ALT

AFMNAA FEIE 1.6+0.2 ng/m2ZHE] 15%
T 1A 74 3.511.8 ng/mt, 34 2HA 9k 24X Zhaflell &= 7}
7} 1.7+0.2 ng/ml, 3.0£24 ng/mlE §2]3F xpo] & Ho)
(Fig. 2). 2 0 %75 1A7bR] 22.8+38
ng/m¢, 3A1ZH 9.3£1.8 ng/ml, 24X 7] 9.5+0.2 ng/ml
2 Zolxdt} (P<0.05). ARMNAIA 17.7

Fhid, AST
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Table 1. Effect of exposure to hyposalinities on hematological factors of Paralichthys olivaceus

Elapsed time MCV (fl) MCH (pg) MCHC (%)
(hour) 0%o 15% 0%o 15%, 0% 15%,

0 55.8+3.6° 27.7+2.1% 49.7+3.1%°
1 547426 55.8+2.4° 25.643.6¢ 30.6+8.47 46.7+5.5% 55.2+17.1%°
3 53.0+6.1° 54.0+34° 224+3.1% 27.6+2.2° 432110.2% 51.1+1.8%
6 56.2+3.3% 54.9+1.3° 30.516.44 332:+4.0 54.0+8.9° 60.416.6%
12 53.5+4.3% 541+1.5° 25.523.6™ 26.3+3.0°" 47 8+6.4% 48.816.1°
24 54.615.8° 55.242.0° 25.041.4™ 26.2+4.2% 46.2+45" 47.417.2°"

The values are mean*SD (n=8). Means within each item followed by the same alphabetic letter are not significantly
different (P>>0.05). MCV: mean corpuscular volume, MCH: mean corpuscular hemoglobin, MCHC: mean corpuscular

hemoglobin concentration.
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Fig. 2. Effect of exposure to hyposalinities on plasma
cortisol and glucose in Paralichthys olivaceus. Same letters
on the bars are not significantly different (P> 0.05).

+0.6 mg/ W2 RE] 15 %79 0 %75 1A 2+ 96.2
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M)A gheZ 3859t Na' 55 Ag7)A)A] 1585
5.1 mEq/ ¢ 28E] 15%,7% 153.0+1.2 mEq/ ¢ ~156.8
+2.6 mEq/ ¢ & *}o]|E Ho|x| okgkr} (Fig. 3). v}
0%7= 1A17H) (15214.9 mEq/ £), 3A17HA (148.5=%
1.0 mEq/ £)9} 24X 745 (138.0+£3.2 mEq/ ¢ )7}A] A4
;A FsiA ol K 55 ARUMNAIA 35204
mEq/ ¢ 25 0% 1A7H] 3.0£0.3 mEq/ £, 3A]7¢
A 2.9+04 mEq/ L & doliirh C FEE AFMAA
69.5+21 mEq/ L 2RE] 15 %7 1X7H] 595121
mEq/ ¢, 375 58.014.1 mEq/ ¢, 24| 7b=] 54.3%1.0
mEq/ ¢ 2 Al Yol 0 %% 15 %79t FAS 3
o g 24X 7bAol] 495+2.6 mEq/ ¢ & JopZ el Ftk
Wy ke AMNAA 185131 mg/mEZRE 15 %7
£ Aol & HolA gokout, 0 %7 XA 7H £2
495+10.6 mg/mE F2]3F 2polE R} (Fig. 4). ALT
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Fig. 3. Effect of exposure to hyposalinities on plasma
Na‘, K* and CI in Paralichthys olivaceus. Same letters on
the bars are not significantly different (P>0.05).

£ 15 %07 ol & BolA] gkgtont, 0 % 2441704
of] §-ol3lA] Eobzlct. ASTE uhuld §heka) -2 A3
2.2 15 %5 XrolF HolA] gkgkont, 0 4ol A& 24
A 70 17.0+4.5 TU/ ¢ 2 ARAMAA] (8.8+2.6 U/ £)E
ot S7HE 3 Rk
3 BEE

0 %72 |@X4Lw 4817k olA7MAE HANAIZL ¢
glor}, 72X 7ksloll 92.0+5.7% 5 Yol 3, 964 7kl
= 50.0%£2.8%, 120175 20.01+11.2%, 144X 7HAoll= A
% #HAsldel (Fig 5). 22l 15 %te 14441 7374A
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Fig. 4. Effect of exposure to hyposalinities on plasma
total protein, ALT and AST in Paralichthys olivaceus. Same
letters on the bars are not significantly different (P>
0.05).
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AZ7A] 975135% 2 £ HEES Byo, 0 %
48R 7 E] HAAMNAZE JERT 96A1 71 47.5110.6%,
14X 74 Az HAsd

1A %}
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29 AF2A QA= g} (Wedmeyer and Yasutake,
1977). @8t Schreck (1982)= o] A4k, 24, A4,
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Fig. 5. Survival as function of time in Paralichthys olivaceus
exposed to hyposalinities.

Hrloll Qo)A % 2 F 7} =l (Wedemeyer and Yasutake,
1977; Wedemeyer and McLeay, 1981). ¥ od-lollA & &
El&L 14 AEHUA AREE B3, o] F 45 24 5
HE A3 A wkS AR vehbe 27324, ALT, AST,
Fohid, AN 9 AEE 52 2% AERE Hoh
Y= 92 Aol FAEE olF o LEHA
o] 78t olZ oz deiA] Qlt} (Chang et al., 1999, 2001).
B 7oA ZE]ES FFILE FEE B 0 %) 2 °l
T F 1A FsHA Tt kg Bk ol F AElE
FTEE UAZWA A dold o, SFFLE AT
A AENAA] FFZ IAFH ZAES Ve 0 %47
b= thE2A 15 %ol A= ZEE s A7l Kol
& HolA goto, RF FEE 1A Fobsth
7} o]l ¥ A E ZhE Bk 15 %ollA 0 %7eh At
A ZEELE SUWIA gkovt, SFIAE FoHAE
H4-2 Bdel, ol FEFY uks flo] FFF 20t
ZIlsh= AL AFR REHA dqtolla] HolhI) of
ot wjgA] 2 ATl AMNA o] F 1A ANFs)
7] o] Aol #agkell =itz P H AoE A
t}. Barton and Iwama (1991)+= AEdl=A FEF 72
o] Fol| e} SIS} K| 7bo] hE2 A vehdrla 319]
t} o]9} o] FA £EHAF FEFE FET 1347
ol Al H ko2 ZrlEl3, 3] EAZHE 6A]7F o)z}t
B3 9le} (Pickering and Pottinger, 1989). ¥ ol F-o]|
Ax FE|Ed FFF W3te APAZHe] Aol = QA

2 % glth 0 4Tl T FFTLY Bk 452
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Uehts Aoz B ul, 2417 o] Foll 2 AlS3lA 3
F3L 57 dol g Ao g FEHHAt wI Fuy
A2 15 %oTNA e Kol & HolA] gol FFIAE Tt
Al A" Ao g HoiRA] gol, 0 47E FF3L
ot TR Ao B o, U E ALH AeE A5H
t}. AST7} AlE A Frlshe AL 0 %ol A #H=dk oflu]
A Ageg 75 AstE 58 7 AUk

3H 15 4,7l Na'st K 502 2 o, 459 =4
= A% A Al FAY gl Ao E HoAA, 0%
TollA Na', K" 9l CI' 5-& 37X 7boll & mAEgt=
A (hyper-osmoregulation) 53 o] A= Y-S5 YA
3 Fagict. 4HEg2A 532 ojAlE} AAQ] A
ol x&59lS u, IE]E 744, Na', K-ATPase &4 7+
&, AR 5 7l w2 A B A A v
=8 AL fAse Aot (Young et al, 1989). &
Al 4 15 %ol A e ZE|Z2] AA|, Na's}h K'e) 44
ARG ZFol 7t gl A, HAANAIZL VERER] e A
22 FE ARE Jeby o, 0 %ol e FuwA
=t 27}, FEFA, Na' g C 557} g4&ss e
2 & ul, 345 23 5ol FA) e Ao A5
) Hur and Chang (1999) R1d|4] ol xS
1Al A9 370l tiste] a4HFU=2AE S e A
2.2 vepdola sigick B Q7o ARt Jdx|eh Fol
A" vad & goy, g5 iE 4t
T4 23 A Aol HolFgch B Ao A
WX 48417 o] Foll A1) A 2she] 144 7Hsloll =
A Asidet. ol FA% ol uhE 45t =
A 580l ool v Aoz Ak YXu, £EF
48| 7k o] Fol| HAfslo] ATt 24 FHol FAY A
2 gk, JX e d8 2A4%l ol & FH &
R, gxlae 2AEA got 45t 24 788 A
A vl o gel vk ey A5 =4 5
HZ A% AR shepuleloll A 15 %75 tiF-E- ol
ol gle Aoz FHo| 7hks3lht, 0 %A= ZEE,
Na', K, CI, 3504 9] ASToll4] A7+ 2ol & 4HF
ot 24 ol TA} v Ao F HoiXich E Tl

©=
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T 24X 14AZAA] BEE 9 o27EA] AlF
S& 2AIgo, olF ATellAE gAY 24417k
% @A, & vl g 15 %5 0 foAtelellA A o

2 %

A5 AQRel HE F4 2EHE ks (FZEE,
834, Na', K', CI, £, ALT, AST, slutE= 8
E, Ad7, d2E2N 5, MCV, MCH ¥ MCHC)
zAsl et dlu| s oA Ags o] 75 (35
%)7t FEE e AfTzelA 302l B (0 %)E
EHFHA 15 %7 0 %= AgTE 23beigic A
MAA ZEF F5E 1.6+0.2 ng/mERE] 15 %7
1A 75 35+1.8 ng/mi, 3A A} 24A A= 2+
1.7+02 ng/mé9} 3.0+2.4 ng/mlE §-213F Xpo] & Kol
okgre}. 23U 0 % 1A 745 22.8+3.8 ng/ml, 3417+
A 93+1.8 ng/ml, 24X 7+ 9.5+0.2 ng/mE FobA Zk
<+ Bk 3L T2 A-RMNAA] 17.720.6 mg/ de
2HE 15 %79} 0 %7 1470 22k 96.2+£1.6 mg/
de, 155.8+16.0 mg/dE EolHch gt 24| 7HAoll =
7}7} 13.0+3.2 mg/de, 152%1.4 mg/ deE AAMAA 2k
© g 3|83k Na's} K'2 15 %, 7ollA] Xolg Holx
ekgkot, 0 %rollAle Fashe AE-E E3d 4SS
< BRIAIRE] HAsEr] A1Abete] 14441 Aol A%
HAs A A5 24 588 A% dE71A selHet
oAl 15 %= oldel 8l Zeg FEE, 0 47ollA
£ FEZE, Na', K, CI, A 9] ASTollA] A7k 7ol
W2 A 23 58l AV Y Ae® HojZidh
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