J. of Aquaculture
Vol. 15(4) : 267 ~273, 2002

ThRota 2t x|
Journal of Aquaculture
©Korean Aquaculture Society

AEFE 2ullg Yo A-Z FAA QX (Paralichthys olivaceus)2] oY A}

Hematological Characteristics of Olive Flounder (Paralichthys olivaceus) in
Culture Farm Influenced by Heated Effluent Water
from a Power Plant in Summer
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Effect of heated water from a power plant in summer on hematological characteristics of flounder
(Paralichthys olivaceus) were investigated. Hematocrit level fluctuated between 15.7 and 16.3% in control
farm, but it significantly increased to 17.7% in the high-WT farm. The corresponding values for hemo-
globin concentration were 9.9~18.0 g/d¢ for the control farm and 6.2~19.4 g/d¢ for the exposed farm.
The plasma cortisol remained between 0.6 and 2.8 ng/m¢ in the former but significantly decreased 317.1
to 3.3 ng/mé in the later. The plasma glucose also decreased from 36.5~46.0 to 23.5~36.5 mg/d¢. Plasma
osmolality decreased from 551.5~597.0 to 391.0~466.5 mOsm/kg.
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Fig. 1. Changes in water temperatures in high-WT and
control farms. Arrows indicate the blood sampling date.

Table 1. Total length, body weight and condition factor
of olive flounder in high-WT and control farms

Total Body  Condition

Date Farm of .

length (cm) weight (g) factor

Aue. 3 High-WT 28.7+1.6 26134573 18.7£2.3
e Control ~ 24.9+1.9 1723+382 189114
Aug. 19 High-WT  31.1+26 31294760 16.1+22
e Control ~ 254+0.6 157.7+21.0 14.9+17
Sep. 4 High-WT  28.7¢2.6  240.4+725 14.32£2.6
°p- Control ~ 267:05 1813144 145:0.7
Sep. 20 High-WT 30.7+21 302.1+67.7 15.2£1.5
°P- % Control  275:13 187.04241 13.6+12

The values are mean+SD (n=20).

A¥ ol AA 28.7+1.6~31.1+2.6 cm, H|F 240.4+72.5~
312.9+76.0 g, H|WE 14.3+2.6~18.7+2.30]91c}.
g4zt A7 12 me FRP 9852(EF$4 70 m)
ol FE&EE 15 kg/m’gow, 19 52 16~2084
oz sigdx, NshaE FFshia £E4471 5 ppm

olgo] HE% zAsdch AR5 PRE 3435kl

9l om, Mol Zi 19 23)(10:00, 16:00) Zol AER(IE
A7ole} WAL MRARS 112 £W)e FFehart

zh ekAlabell ] A&FQ |WA F ow 2AA] 1024
2zre) ZzE wdxZ¥E] 20 IU/mL heparin sodium
(Choongwae Pharma Corporation, HwaSung, Korea)
23t 3 mL-23 G F47](Dong Shin Medical Instruments
Co., KongJu, Korea) & ul&] glo] 13 ool mjuiFo] &
BollAl ARetleh AAEE ARG LA1~3 nt)e 2



ABA 2us ool 2

A3l HbA]-8-7](Vacutainer, Belliver Industrial Estate-
Plymouth, PL6 7BP, UK) & 15 m¢ £H(MCT-175- C,
Axygen Scientific Inc., Union City, USA)el] E33}9]c}.
o|F FANA B48 AEE FA SHEAVE B}
Ko, BATAE A5 AolA 2087 wxet ok,
5600 g2 5% =<} A4E2|(Hawksley and Sons Ltd.,
W-Sussex, UK)el] 9]al} S8 F23)o] -70T 9] Z2x]21)
&1 (SW-UF-200, Samwon Freezing Engineering co.,
Busan, Korea)ol] X393t}

G EA ) glo]A dntE T 8] E(hematocrit: Ht), ¥
Fred blood cell: RBC), &l %Z &Hlzk(hemoglobin:
Hb)e] Sy e Jgdagy 2471719 A5dens
A 7](Excell 500, US.A)E =Rsic). o] A7E 2ol
A Y AL-% (mean corpuscular volume: MCV), H+
¥ A L2 (mean corpuscular hemoglobin: MCH) &
HAAEFE Y455 (mean  corpuscular
concentration: MCHC)E& MCV=Ht»x10/RBC, MCH=Hbx
10/RBC, MCHC=Hbx100/HtZ F&}5ict RE g4
cortisol FE Coat-A-Count TKCO Cortisol RIA Kit
(DPC, Los Angeles USA)& 3+ - ghAjul-2-2 $53) o}
2, 1470 WIZARD Automatic Gamma Counter (EG and
G Wallac, Turku, Finland}E A}-8-3}¢3 radioimmunoassay
(RIA)oll Sla) Zgstgich. 2EA2, P4 5%, AST
(aspartate aminotransferase) % ALT (alanine amino-
transferase)= 74| A4 7] (Vitros DT60M, Vitros
DTEI, DTSCII Chemistry System, Johnson and John-
son Clinical Diagnostics Inc., New York, USA)ol} o)s &
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A PG 9N FARY

EAHol & AL S8t Micro Osmometer (3MO
Plus, Advanced Instruments Inc., Massachusetts, USA)Z
2539l 2 Aol olojzl A2 7k Aol fe)%
FF= SPSS-EA AMFIA(SPSS 9.0, SPSS Inc., Chicago,
USA)el| 2]gF ANOVA = Duncan’s multiple range testZ.
77883t

2

&ai o] Ht, RBC, Hb, MCV, MCH g MCHC¢| #3}+=
Table 29} 7o) Hty thzokAAo 4] 15.7£3.1~16312.5
% FAEY o), kA WYX= 11.4434~17.7+
49%°] W9z WEFo] zgAA Boke 24 ek
t}. olE]gt 7k RBCAHA S FU3tAl velylrt. Hboll
UolA iz 89 3943 1990 242} 9.9+409 g/
de, 11.8+14 g/ de2 3R el 99 4ol 18.0155 g/ dlE Zo}
Hom, o] & 99 20U7FA K 17.3+2.0 g/ diE AGPMA A
FEog 3 EFHA gkekel 3, kA dxE 8
Y 3ol 6.2+1.0 g/ deRHE] 89 19Yel 9.3+15 g/ dbE
Foh ot fefgk Aol giddeh ey 99 497} 209
ofl&= 10.3+2.0 g/ dl, 194168 g/ dlE =o}=| 8Y 33} %}
o] Z yebiich MCVE 274 ollA] 99 490l 58.1+
42 I EE] 99 20Y0llE 48,523 flE Yolx ) MCHS)
S tlzokA Aol A 99 20U el] 70.1+17.9 pgE 7HAF =

= Helck MCHCE dilzfAlaat 29794 Aol A
0 el] zH2} 108.0+8.6%, 116.0£39.2% &2 7}AF =2 7}
2 Bk

g 454 &=

rlo

A

O
n{o
32

it

thz k4l 2ol 4] 551.5+51.6~

Table 2. Changes in hematological factors in blood of olive flounder in high-WT and control farms

Date Farm of Hematocrit RBC Hemoglobin MCV MCH MCHC
(%) (x10%cell/ ut) (g/de) (fl) (rg) (%)
Aus. 3 High-WT  11.4+3.4° 2.0£0.6" 6.2+1.0° 57.1+1.7° 345+11.7° 60.2+19.7*
ug: Control 15.9£2.2% 24103 11.8+14° 67.0+3.0° 51.2+10.8° 76.4+16.1%°
Aug. 19 HighWT 14.0£2.3% 2.720.6° 9.3+1.5% 52.0£5.5° 34.6+3.4° 67.0£6.6°
us Control 15.9+0.9% 25+0.1% 9.9+0.9° 63.3+4.8° 39.6+3.6° 63.0+8.6°
Sep, 4 High-WT  11.8+2.1° 2.0£0.2™ 103£2.0° 581442  515:124° 89.7+24.9™
p- Control 16.312.5% 2.640.3° 18.0+5.5° 62412 5° 68.4+161°  109.0+23.2¢
Sen. 20 High-WT  17.7+4.9° 3.6+0.9° 19.4+6.8° 485+2.3° 52.5+6.3° 108.0+8.6
°p: Control 15.743.1% 25+0.4% 17.3+2.0° 613419  7012179°  116.0+392°

The values are meanSD (n=10). Means within each column followed by the same alphabetic letter are not significantly
different (P>0.05). MCH: mean corpuscular hemoglobin, MCHC: mean corpuscular hemoglobin concentration, MCV:

mean corpuscular volume, RBC: red blood cell.
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Table 3. Changes in osmolality, AST and ALT in plasma
of olive flounder in high-WT and control farms

Date Farm of Osmolality AST ALT
(mOsm/kg) (IU/ ¢) U/ ¢)
Aue. 3 Figh-WT 391.0+735° 192+1.7° 155+3.6°
ug: Control  579.0+17.0° 22.7:02® 255+12.7°%
Aue. 19 HiBHWT 451.0+24.0° 32.6£1.5° 27.0+1.7°
u&: Control ~ 585.0:42° 503+14.6° 43.5+7.6"
Sen. 4 High-WT 441.0+127% 3111.9° 27.2+1.9™
p- Control  597.0+11.3° 38.6+1.5° 36.6+1.7°
Gen, oo High-WT 4665+4.9° 264+1.7° 21.9+3.4%
P Control 5515+51.6° 34.8+1.7% 383+57%

The values are meantSD (n=10). ALT: alanine amino-
transferase, AST: aspartate aminotransferase.
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Fig. 2. Changes in cortisol, glucose and lactic acid levels
in plasma of olive flounder in high-WT and control farms.
Same alphabetic letters on the bars are not significantly
different (P>0.05).
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