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Effects of Hypo-Salinity on Physiological Response,
Survival and Growth of Cultured Olive Flounder
(Paralichthys olivaceus)
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Effects of hypo-salinity on physiological response, survival and growth of cultured olive
flounder (Paralichthys olivaceus) were investigated. Olive flounders (average weight = 52.2 g) of
experimental and control groups were abruptly (within 30 min) exposed to salinities from 35%o
to 15%o (experimental group) and to 35% (control group) in a flow through seawater culture
system with 8 tanks (250 L/tank). Olive flounders were maintained in these salinities for 30
days. There were no differences in hematological characteristics, cortisol, glucose, Na*, C1- and
osmolality in the experimental and control groups (P>0.05). Osmolality of the experimental
group during 30 days showed hyper-osmoregulation. At the end of this experiment, survival of
experimental and control groups were 88.3% and 96.7%, respectively. There was retardation in
growth in the experimental group.
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ostasis) %] FHNA] 43} 274 (osmoregulation)e
gt olel gt 7o) - W) e} ojfe gy
A AR FAE A%t 22F Az 97 Qo
FEAY FxE AT B} (Morgan, 1991). A=
o}F9 AR 2HL oplu), A%H g Ao A o] =
71t} (Laurent and Kunel, 1980; Maina, 1990). Sk
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MR AZARAME B4 A TR uby
& YeRlth F, Dol MAlste AZolis 8
= 8 EE oA g3 2 s MAlsle
e ARl 2 wAe] Aoz Wty AU E
& B33 9)sle sl48 vhio (Kirsch ef al., 1985).
B3 ol 5& vkl dpelFE 17F o)& (Nat, CI,
K+)& 233 oA F43l olrlujolA) w2}, 2
7} o] (Mg?t, Ca?* )& Aol &A= o] Alatel)A]
vl &%} (Kirsch and Meister, 1982).

AFt 248 S48 A7 Aol o) Fola AE
FHd 7127 £EEAE B D5es) gArjee
% Hepgt DdAle] ok 2 AT Rol= #4220 u}
E oh] dFMEY viAlFEd dF 2 J% s=2
3 o] Fo| wistel 76 wjR): 3w d1s
o] L tj 332 A8} (Richman et al., 1987; Madesen
and Naamansen, 1989; Bakke et al., 1991; Thomas et
al., 1991; Soengas et al., 1992; Foo et al., 1993; Mancera
et al., 1993; Martine et al., 1993; Mcleese et al., 1994;
Williams and Wigham, 1994). & Zo)] AlE9} 23 %9
< §6% 712 dF2E 4o Mugil cephalus)E A}
22 g¥¥ ASAY (Chang et al., 1996; Lee et al.,
1997; Chang and Hur, 1999; Hur and Chang, 1999)¢)
o] ¥ v} glow, BH4 ojf<el FAE (Acanthopa-
grus schlegeli)& o] 43l a3} ofAo] A= H1
217} (Chang et al., 2002).

[X e ARt 2" B3 A7 Hur et al. (2002)
o] 4% WAl W3l Bwsigor, opAlzhA A
Walel] @2 gejeha whg, A 9 Y=o g A
AMA AF7F BE58% Aol & AFoME P28
Agete] QR (15%)% 4 o)A 7] Abge)
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Algel: HFAA 176+ 1.1cm, HFAF 522477
gl WA Aolg Aoy, AR AT AT $A4
F& AR AHEFA AL T o)l5 AY
ol A TIHE $£x 27 18mddl| $43le A
£ BN PAE (SR 10%, 25h9Y 56%, 24 12%,
ZAFR 1.7%, 3 E 12%, Q1 1.9%, ¥]E}IA 10,000 [U/kg,
ulebll D3 1,750 [U/kg, H]ebal E 200 mg/kg, H]EFR] C
250 mg/kg, Le Couessant, France)& wF2-Z-FsldA] 3
F7b AAA g, Ayl ALgsig) §-44] A}S-A)
25 AYpzxE AL4stgon, dl4 (35%)= mad
HF AHEE T, 4 (0% At ALesleich w
€ A¥s2E FRP 932250 L)2 438 180 LY
G A¥Ssze 1Y B4ee F449 30u), £
FZ 5ppm o] }o] HEF ooj o]l At
Ay tAH =R E sl SzAMEY BT
€ de F9ioh
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M AHE ol A AMSEE o] -8 Zbz} 30ute) (6.0
kg/m* ¥ Az oJFAA 15U A IS A}
3l AYAF AYJTE 59 948 24y
15.0£2.0% 42 A184E aHslgon, I
AHE49] m3e] glo] Tz 4E TFEAT AR
7F 15% s52 A8E A7 303 o). Yo
HHE A3t 2ubE APy, A= 2 e 9
stod 2k AL ook AY = 309717 f4:4]0
2 AT dazTFed 47 g4l s4g eaaa
FrAsten], AN Al AFMAA) (0), AP =
159 A ¥ 30U el A5t
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Agelel FAe APz B3e] 2447 ARE
AYolg YA g 2 APToIA 5okl Raks)
23l 20 IU/mL heparin -sodium (Sterile Solution
HEPARIN Inj., Choongwae Pharma Corporation, Hwa-
Sung-Gun, Korea) %23} 3mL-23G2] Y34 plastic
syringe (Dong Shin Medical Instruments Co., Kongdu-
Si, Korea)2 v} gle] 18 oj¥ie] wjwire] &uhe)a
iﬂgi’}?\ic}. AAEE HHE F4L 1.5mL Microtube
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(MCT-175-C, AXYGEN SCIENTIFIC INC., Union City,
USA)ll #5335

o] & AN BA L Aat FA GYEH7] (Excell
500, USA)E ¥Aslgen, 344 Alas Al
A 2087 BT o, 5,600 g2 5¥FL WAEE
(Micro Haemtocrit Centrifuge, Hawksley and Sons Ltd.,
W-Sussex, UK)ol| o]s] HAL &3l -70°C =4
2 %7 (SW-UF-200, SAMWON Freezing Engineer-
ing co., Busan, Korea)ol] ¥ 3#3}¢]r}. Cortisol Fx+
Coat-A-Count TKCO Cortisol RIA Kit (DPC, Los
Angeles USA)2. 3¢l - 3auk-g-& fx38 o1&, 1470
WIZARD Automatic Gamma Counter (EG and G
Wallac, Turku, Finland)& A}8-3}¢] radioimmunoassay
(RIA)o] 98] 2R3l }. Glucose, Na*, K*, Cl, total
protein, aspartate aminotransferase (AST) ¥ alanine
aminotransferase (ALT)¥ Chemistry System (VITROS
DT60 I, VITROS DTE II, DTSC II Chemistry System,
Johnson and Johnson Clinical Diagnostics Inc., New
York, USA)ell 98} BA3dch €39 45A s=tx
Nage] el ot FHHl F& A& 343t
Micro Osmometer (3MO Plus, Advanced Instruments
Inc., Massachusetts, USA)2 &4 3}l

4 AEE R AR =24

QEee Y A AASE Detsed AEE 7

33, o] 2RE] EEE JAEEH. AR 2 AsEE

2 AYANAL AY F 159 Y F 0] A2t

+22 38 g4¢ AA F 2002y 739 FE3he

100 ppm MS-222 (Sigma, USA)2 v}l F ojA& AZ

sldel Al dol= AlRE FHEHIA 4 oA Y

AL 1mm w4 A&Boz, AlF2 A& (AND

FS-6K, Australia)& 1/100 g7}x] A3t} A2 T+

ol w2 Algolo] UAAE (specific growth rate),

¥ 9l (condition factor), A}&.4]2) &F (feed intake), Y7}

AL &4 A} (specific feeding rate) R AlZ A& (feed

conversion rate)-& o Ao o) AAtsisle

c AAAQAAE = (F2A] FFHD-CRAA] HFA X
100/74 A A} A2

o AFAAAE = (F8A] FFAP)-CNAA] HFAF) x
100/70 A A A 3

c QUAARE = (F8A] FFAF-MAA HFAF) x
100/(A}-8-944+/100)

* ¥Rk E = (4] F/2 ) x 1000

c ABAANF = (FA" Alge] AzFFx100/(AHEY
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SPSS-E4 #7]A] (SPSS 9.0, SPSS Inc., Chicago, USA)
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Fig. 1. Variations of plasma cortisol and glucose of olive
flounder due to rearing in 15% and seawater (35
%o). Same letters on the bars are not significantly
different (P> 0.05).
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1.7ng/mL2 X d27E A ¥ 1544} 3094 7
7} 3.0+1.9ng/mL, 44+1.9 ng/mL2 AFH/NAA 9} 3}
o] Mox) gstow], AYTE 15U 2.3+1.1ng
mL, 3044 1.6+0.2ng/mL2 X}e]7} e

Glucose 3=+ AHNAIA] 22.5+4.9 mg/dL2 XE]
AY F 1598 AYFE= 152402 mg/dL, 304 A=
18.7+5.3 mg/dLe2 wobgor} Aol 9l =+
X 1594 15.8+1.2mg/dL, 30YA 14.7+3.7 mg/dLZ.
otz
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Fig. 2. Variations of plasma Na*, K* and Cl- of olive
flounder due to rearing in 15%. and seawater (35
%o). Same letters on the bars are not significantly
different (P> 0.05).

mEq/LZ A#Y/fA|AlQl 160.3+17.3 mEq/L} $-AHS
& Bo(Fig. 2).

K* 52+ A#MNAA 85402 mEgLERE 27
= AY ¥ 1594 3.4+02mEqL, 304" 3.8+0.3
mEQ/L2 X}o]E Moz ¢gke whd AYFE 15U4
3.1£0.3mEq/LZ {2574 Folzic} 30U Aol 3.2+
0.2mEq/L&. 2}o]& Mo|x| ¢Ietr).

Cl' 32+ AFNAAEG 2% Yol 7He By
d9, Ag7E A8 ¥ 1597 3094 27 82.3+3.3
mEq/L, 75.5+ 25 mEq/L2 velyd Ay 3 30449}
1594l Mzzbell §97 Aole gt A2TE 15
U 79.0+1.6 mEg/L, 3094 70.8+2.2mEq/LZ A¥
AAA S F& zGel7h Ao, 1593 30
Aol = 27t it

A AR 5= AFPNAA] 403.3+10.4 mOsm/
kge 2 BE dz3+: 1597 3044 77t 395.3+11.0
mOsm/kg, 399.0111.0 mOsm/kge. 2 =}o|7} ¢ladct
(Fig. 3). A FlAM = d 279 2 A3 2o

¥ 29 Total protein, AST ¥ ALT

AST¥ Table 164 B 75} Zro], Ag/NAA] 17.5
+26IU/L2RE AT 1594 12.3+7.3IU/LE b=
o}z 3, 30U Al E 7.0+4.0IU/LE {95t LolA}
HEzFE AN vlwste FFge Fopxlont
213 Z}o]7} glsic}. Total protein®} ALTE A3 7] 7H
o Aholg dolx| stk
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Fig. 8. Variations of plasma osmolality of olive flounder
due to rearing in 15%. and seawater (35%0). Same
letters on the bars are not significantly different
(P>0.05).
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Table 1. Variations of total protein, AST and ALT in plasma of olive flounder due to rearing in 15%o and seawater (35%0)*

Total protein (mg/mL) AST(IU/L) ALT (IU/L)
Rearing days
15%e 35%0 15%o 35%o0 15%o0 35%o0
0 30.7+12.4 30.7+£12.4 17.5+2.6° 17.5+2.6° 45x15 45+1.5
15 17.5+13 23.3+5.4 12.3+7.3%° 11.0+1.4% 33x15 3.5+0.6
30 20.5+4.5 32.0+£16.2 7.0+4.0° 12.0+2.2%® 3.6x1.0 3.8+15

*The values are mean+SD (n = 5). Means within each item followed by the same alphabetic letter are not significantly different (P ) 0.05).
AST: aspartate aminotransferase, ALT: alanine aminotransferase.

Table 2. Variations of hematological factors of olive flounder due to rearing in 15%0 and seawater (35%o)*

Hematocrit (%) Red blood cell ( x 10 cel/UL) Hemoglobin (g/dL)
Rearing days
15%o 35%o 15%o 35%0 15%o 35%o
0 12.5+2.3° 12.54+2.32 2.3+0.4° 2.3+0.4* 9.6+0.9% 9.6+0.9%
15 35.6+10.3¢ 19.3+3.8® 4.6+1.3° 3.6+0.5° 9.8+2.2% 8.0+0.9°
30 20.4+5.0 17.1+4.3% 3.3+0.6% 3.0+0.8 10.7+2.6 9.9+2.2%

*The values are mean +SD (n = 5). Means within each item followed by the same alphabetic letter are not significantly different (P> 0.05).

¥ o ¢] hematocrit, red blood cell %
hemoglobin %%

A#87§ A1 A} hematocrity= 12.5+2.3%% 2, AYH F
15244 2T 19.3+3.8%2 H23 Aol MolA]
astou}, A FAME 356+10.3%2 {23 AolE
Beic}(Table 2). A F 30¥4A =T+ 17.114.3%
o2 AYAANA o= & 3E AT AET
MM % 20415.0%02 AFNAANRS ¥4

Red blood cell-2 A& 7| A]A] 2.83+0.4 X 106 cel 'ULZ
2y gz AY ¥ 1594 3.6+£0.5x10°cell/UL,
Al FE 4.6+1.3 X108 cel/ULo| 3l 2™, AfEg A
30AA el WxF7} 3.040.8% 10 cel /UL, A ¥ F7}
3.3+0.6 X 106 cel /ULE ey}

Hemoglobin 3=+ AY/AAA] 9.6+0.9g/idLlA A
3 & 1594 Q2T 8.0+09gdLE Holxy, AY
F 309Mol= 9.9+22g/dLE AYMAA ghoz ¢A
soich A= AY 3 1594 9.9+2.2¢/dL, 3044
107426 g/dL2 AFMAANELTE G ¥ Bl
9.

AEe 3 AR

AY ¥ 1594 YE2§L Y2TF 96.71£0.0% LAY+
88.3+2.4%2 Jehgtow, Ay FaAZA HEELS
W37t it (Fig. 4).

AR AAe AY F 1594 d277F AIAAA
17.6cmeoll A 19.9cmE AA8l9l 1, 304 Aol 21.6cm
2 AAstedet (Fig. 5). 19, APFE AP F 1544
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Fig. 4. Precent survival of olive flounder due to rearing in
15%0 and seawater (35%o).

19.6cmz 279 Zo]E ol gkort, 30UA
+ 203cmE HERFRGE Aol =3k A F Al
9le] HET= AY F 1544 832g02 AYPF(76.9
gl vls 27 WE AFE Bgow, 30dAdE o
zpo] 8 ehY=d =77}t 106g, AP TF7} 89.2g0=
Apo] & e e

A7+ 4§ Table 39|A B A o], 277}
1.740.1%2 YRt AT+ 27 @2 1.5+
0.3%8 3ot AAAAEL dxTo AYT A%
20.6+4.4%, 18.3+2.8%% WxF7} 23 ¥ He=
Yehtd AFALEE AEAL4ES 2 A% B
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Fig. 5. Variations of total length, body height and total
weight of olive flounder due to rearing in 15%. and
seawater (35%o).

Table 3. Growth results of olive flounder due to rearing
in 15%. and seawater (35%o)

Salinity
Items
15%o 35%o
Specific growth rate (%) 1.5+0.32 1.740.1b
GRL (%) 18.3+2.8 20.6+4.4
GRW (%) 84.0+144 97.7+45
Feed intake (%) 96.4+2.9* 91.3+1.8>
Condition factor 10.6+0.1 10.8+0.9
Specific feeding rate (%) 3.9+0.2 4.0+0.0
Feed conversion rate (%) 37.8+43 42.4+2.0

The values are mean+SD (n = 20). Means within each item
followed by the same alphabetic letter are not significantly differ-
ent (P>0.05). GRL: growth rate for total length, GRW: growth
rate for body weight.
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% 30 Tt AlRFFol W AlsAAlFe AYT
7} 96.4+£2.9%2 WHETF 91.3+1.8%8c} Eic} Uzt
At2 QA EAME HET(4.0£0.0%)7) AHTF(3.9+
0.2%)el w3t U Al AR E L QolME d=
T7} 42.41£2.0%, AP TF7} 37.8+4.3% 2 Lyepyg)
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o] g o7 A, dA 9 o] 42 el
3 A7 AT 2¢ =HA 2osty Qe bl dAekd
o] (Salmo salar)ol| Al XL fry X parr7]<] et ©hA
ol e} g2 A vebdan st frys B4 (0% 2ot
6~ 12%, parr’s 22%cB.5} 0~ 15%< A whe Aoz u
3138190t} (Saunders and Henderson, 1969a, b). 181}
Shaw et al. (1975)2 parr®] AA-L 0.1~20%) A 2}o)
g HolA odox s Yk o s AbEgt xAE
A g w42 B39 XAHEA (hyposmotic) T}
I4HFA] (hyperosmotic)ol] A M.t} SAMEA] (isosmotic)ol]
Al 7ol whaw], qAlg-L e Aoz wysy gl
(McCormick and Bern, 1989). Morgan and Iwama (1991)
£ delfollr Gl e e 2 by oA, 8o =
7, 0% % Aeael deby e vckn shect
B a3l A8’ Paralichthys4:2] ]3] (P. oliva-
ceus) FA olF= 4=lA- o}t (Daniels et al., 1998;
Kelsall and Balment, 1998; Atwood et al., 2001; Higa-
shimoto et al., 2001; Sampaio and Bianchini, 2002). Hur
et al. (2002) FH oA G542 A48 AL
o, A9 HAbs 48417 ol Fetar slgl.oni, 15%0l M
£ 144NAA SA AT vehdA Qi e
o =8 JXE 42 (Chang et al, 2001a), 4] Zha
(Hur et al., 2001) ¥ 44 (Chang et al., 2001b)el] W&
LEHA W] YA Jehe Aos wygyw 9.
1 3§ A 2 20 28 ojFoz A gle
), ol G Ao} o|fu AEdAa 34 9
4 - ARE oz FRe4S Aol Amsm Ak
Wedemeyer and Yasutake (1977)= o] %9 A cor-
tisol#} glucose FE& AEFA w2 AT 3
Aot gubH o2 catecholamine, adrenocorticotropic
hormone (ACTH) ¥ cortisol ¥ 5% 13} AEgA =
2 QA T, A glucose, Na*, K*, Cl-, total protein,
lactic acid & 23} X|&2 A} 33} AEFA
' fEH 2L Aoz AEHT oFE HES,
A7 o Adel A& 3Yg Y 5oz g n)
XA Pt B AFA 13} ~=F XN A E 2 cortisol, 2

o

dl




A @B A AHRS kA d A (Paralichthys olivaceus)®

PEEX A

2} ~edA AEE glucose, Nat, K*, CI', total pro-
tein, AST ¥ ALT, 33} 2= Auwz: A%, AEE
3 AREE $€ AR A, 2 A7l depd
cortisol =+ w]$ WA vebiet. Hur (2002) 3]
7} AEHAE WA & A AelellA cortisol FEE
0.3~22.7ng/mL (37 39ng/ml)2 ¥ 1stcl deiz
ol FolNE AA Aol At AEHAE A g2 A
ol A9 ®F cortisol %L 30~40ng/mLe]x
(Wedemeyer et al., 1990), ¢}AH8 ¢l Z1& 5ng/mL °}3}
2 orelA ¢lo} (Pickering and Pottinger, 1989). &1,
Pickering and Pottinger (1989) AE#H Al el
cortisol X3} 40~200 ng/mLgl o= ads 23 gle
o}, & o] R M= A=A olurt o ¥A vehd
4 gokx st B dFelM vpebd cortisol FEE
A9 wzalA vehd 0 e 3k Ao,
15%2 A7) AHES AP FAME FobAA o e
B.9lc}. Cortisol 359} AE#HAAl Sl A53e e
2 gelA Q= glucose F i cortisolZ - 7S
Byt geby JAE BIA AFE olnl dA
S150] 15%0) -8} cortisols} glucose FEol ¥ 3
e ujxA] & Hew HPddn

AYFolA Nat, K+, ClI" % A% yx=z & o, A
Y3 1597 3044 AR 2L AT A HA
A7 g Aoz APFe dx2FAM Ae]E B
z3z] ¢}etc}h Sampaio and Bianchini (2002)% P. orbign-
yanus®] H4st oM Nat st Xe]& HolA
okotel s s}g ov, Hur et al. (2002)2) Byl = A1y
% 24A7271A) Na* xi to]& HelAl geotx 8
ded, £ o7 ZAst §A3F AgE 2o Huret
al. (2002)2) B oA 0% 15%2. o}F Ao Natz}
Clsxx AY F 24A77A] 23 Rl AL
Bglov, 0%l e AR F 48717 o] Fol 3L A
7b Jepd 1444747 25 Akt 23S BFg
o} a28v 15%00 A= AR F 14417744 97% o] 44
o] JEEE ¥AF

olzjgt Az F2st] ¥ uf, B QoM AT
HAE AgAF o] v= A e L B
gort, A F 1593 304A Nats} Cl” F=olAM A
o] g Mo|x| 9= AL YA} 15% sl HE3AE
& M) wd AR o WikdAs AYT
s} 27 Alolo] Apo]E B 4 led, 83 AH F
309x) dx7e] JA7t AR} % A AFA
TEE FAY AL Ayl A aAFYEA (hy-
perosmoregulation)& 31 &g FZsled B 5 9]

o ARt Hg 47 A $o (Mugil ceph-
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alus)®} coho salmon (Oncorhynchus kisutch)l|l A X3
519t} (Young et al. 1989; Chang and Hur, 1999). °|&
ARt AP BAA AN FAAAE /A
9)8}ed, cortisol 7}4s, Nat, Kt -ATPase ¥4 74, A%
A % Z7F & A Aojrh £ A7 AY
2 30UA cortisol T2 AFPMNAA B} {24 9
A ak grobal g3t o ATl YeRd 3Eo J44
o=z e AF Nati Clo] H2Fe} zpo]7t et
A e A, AR pxr da2FRo ga 1A veld
Ayl AR EAE sk Ao 29E 4 o

Davis and Parker (1990)%= ASTS} ALTY: =39 7
A7E dojubAu, WA FAte] Jeld W A o] ¥obA
3 yxrt 2718k Aoz duiA glom, =¥ ¥
el AEE AW AL 53 5& el 9l
o] AEHAA FolAE Aoz MW H9 A&
E-& Huret al. (2002)8) BN x £ 79} £-A}3}
A% Be}Fglon, Chang e al. (2002) BN
ASTS} ALTS] Z71e FA% 98 Wzl a2 3+ 9
wA 52| MEr YA B E USS AABKA
o} 2} 2 A7 A F 1595 3094 A
AA B} ol Aoz B w, A Fgo] HEE
¥ o2t} Hematocrit, red blood cell @ hemoglobin]
Zle Axedzel BE WA A4S 3 v 22
=02 ehdel 2 dFo)|A hemoglobin® x}e]7} ¢l
= AL g AapFolE FAV g Aoz wdd
t}. Ryan (1995)& w4 A3 2e] 2J3] hematocritd]
e AT $49 249 % As GFoIPT 3

cd, 2 AT s GFE FA} HA @S A
o= A7tk RBCS} hematocrit®] A3 ¥ 1544 A
W7o BTN Foblt oA Aol tehden,
Ful g oz B o, o2 2<le] A4FHeA A
o2 Balth

goagtyal eddlME A F 30YAAA AxT9
AgFol M o] & HolA] dteh 2t JEE P A
A Az 2R AP TN B Aoz velg
o 2NN E AY F 5U0lA 109 Atolell AL A
A7} vepgen, 1 o] el A} /HA 7} YehtA] ¢
gteh. ol A gl AT AY Il AFEQF A
FA7E Qo] sAlE Aoz Bzl AT =oly
Algke dz3uc A Jebgod, Al g E oM
= ol vl AL ¥ F¢} Morgan
and Iwama (1991)2 ¥X/) 4o} (Salmo gairdneri),
steelhead trout (0. mykiss) @ chinook salmon (O.
tshawytscha)E& 152 MAR|7} o] ©& gdEoz
ol 53t o, AAAAd AAAM AR AA AHEFHE A
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o] 7H we A& JYelay sgd. & dpeM s
Y Ay AstelM= AolE Holx] gdgtor), A4
2 R AEENE d2Fug AP TN W e}
Wt

€ A7 2% QA AT dz2FolN Poysty
A FHAME AY F 304A7IA 2ol 8 RFA
Aok A 9 AEES AP TN A vepio 8
A DA FARAN B3t QAL 309 oA A &Hx
4 ez B 9, @r|He @4t Yo 2 o5
£ vAAE 4 Hoz fugd g A4
FHA ADESTE 2 2 34,309 o)A Ao
Abgel ohe Ay W AR 41 9 AE S g
A7V} elFolAol & oz Yz

g

¢4 WA (Paralichthys olivaceus)& At4-5he] A7
(16%0) 9} HZTF (35%)oll A A7) ARGl upe Ageld ul
AL AAEE Y AREE 52 v 2AgEE A
Holx HFAA 176+ 1.1cm, JFAS 52.2+7.7g2
Ao} AHg3tgom, AP F AYPTE H49 d4s
A8 15% A4 AM{4E msgon, gy
AR 2gglel 2d2 s TFEc gy
3 AZzARE A0, A F 159 Ay &
30dAel AAsl o YsHEQ 2919 A cortisol,
glucose, Na*, Cl" 3 AH%A s% ZoA] 79} A
FAtelel] Aol & BFA] dsich B3, AARA Fxo)
Me AFTA TARGEAEE 3= Ao e
AEEAME AY F 3049A7A =T 96.7%xc}
AP 7 88.3%2 WA velton], AAgd = AY
TF7F &R 3A vebge.
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