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Abstract

This study was designed as a part of efforts to investigate the biochemical pollutant markers for diagnosis of marine
pollutions by changes in cholinesterase activity of the flounder (Paralichthys olivaceus) in Yellow Sea of Korea. Acetylcholi-
nesterase (AChE) activities in brain and muscle of cultured flounders in Yellow Sea were remarkably lower (40—50%
and 40—55%, respectively) than those of wild flounder in Pohang (control) of East Sea, but AChE activities in barin
and muscle of wild flounders in Yellow Sea were significantly lower (15—40% and 25—35%, respectively) than those
of wild flounder in Pohang of East Sea. Butyrylcholinesterase (BChE) activities in barin and muscle of cultured flounders
in Yellow Sea were remarkably lower (70—75% and 65—75%, respectively) than those of wild flounder in Pohang
of Fast Sea, but BChE activities in barin and muscle of wild flounders in Yellow Sea were significantly lower (15—40%
and 25—35%, respectively) than those of wild flounder in Pohang of East Sea.

Lactate dehydrogenase (LDH) activities in serum of cultured flounders in Yellow Sea were significantly 10—50%
higher than those of wild flounder in Pohang of East Sea, but LDH activities in serum of wild flounders in Yellow
Sea were significantly 20—25% higher than those of wild flounder in Pohang of East Sea. It suggests that AChE
and BChE activities in brain and muscle of cultured and wild flounders of Yellow Sea may be used as the most
effective mean in a biochemical markers for diagnosis of pollutant effects by organophosphorus pesticides.

Key words . Flounder(Paralichthys olivaceus), Yellow Sea, lactate dehydrogenase(LDH), acetylcholinesterase(AChE),
butyrylcholinesterase(BChE)
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AB7A 9 B ATAH, YA oD E A AH
o}Al (acetylcholinesterase - AChE)Y FHEZUol|2E2}
o}l (butyrylcholinesterase - BChE) 7t %L ge] AEE
A Zg7) AZekal QITT?, AChER A3eA ez 7t
A 208 N7 AEAY o} Y Z U (acetycholine) & 7t
SR AL2A #7]914 (organophosphorus pestici-
des) ¥ Ftolule]o] E(carbamate) ol A I &Aol
Ao A7 fEd P de AFIZA AHEF o]
STpe10, ACREE #7104 Soll HH dFE wow, o
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1. AE W =39 2

AR (Choi et al, 1997 ; Moon et al, 1997)* 7Y%}

18/ 4 3}8E %]

ul @A 2 @ X A& (Paralichthys olivaceus) & NPT o2
A A3jete] MAHSosan), ¥.% (Poryong), ¥9H(Puan), B
#(Yong-gwang) A AAF FA2 FA (A7 22.5-31.
Ocm, A% 350—550g) % 9%, 2 E(Kyougpo) oA 3
3 a4 gx(AF 32.5-36.5cm, AF 600—800g)
& 18n Y2RFe 9wt viny Fe FIte) ¥¥
(Pohang) ol AHE Aa HA(AF 24.5—32.0cm,
A% 370—-650g) S 47 1995 5E~7HAleld 7wt
28 st AREEtAT

A7 S} u(Choi et al)?Vol whel SWReA HE
& gag Aol ol A FEdy, B 4 2 &2
59 UAFS EH #F84(1.15% KC/10mM
phosphate buffer+5mM EDTA, pH 7.4)¢l 30| —70¢C
of £4 - BE3}QT) o5 2% YEL Galgani F (19
92)9] ¥hg¥o) we} EEEAT

= 7t 27 1g8¢ BHY o, 72 QAEE8d (01

A ZA) AHg-3tgiTh

2. CiuHEl Eigto) Y

83 2 z2ZgRe oA FFL Lowry 5(1951)9
w2l met g3 @2 A BSA (bovine serum albu-
min) & AHE3te] BB EAZ A4l 525nmolA E%
EE 2Hdo] REAFH 3te] gl FFS AF
Ak

3. OMEIZZIoIAE 2O el EA E£H

¥ 2 25 Bo] BIE otNIITU2Hgo}A
(acetylcholinesterase : AChE) ¢} #4 #74& Hallak &
(1987)¢] W29 S @12 39 Galgani § (1992)9
wis o w2t AFEeh vholZZEH 0| Eel| 0.1M Tris
buffer, pH 8.0 (Trizma HCl+Trizma base)$ 300l O.
01 M HxQUE=ZH = Hdithionitrobenzoic acid
DTNB) 20p, ¥ 2 2488 10pe A&5402 1
th 281 FBFEE A AAd 7EAR] 0.1M
ol "YU =2 e}o] =(acetylthiocholine chloride) 10yl
& #7hgin), vlo]z 259 U (ELISA readern) S ©]8-3}
o] 405 nmolA FHEe WaE 3BF¢ #EEA v
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AChE activity (unit/min/mg protein) = (Final Abs-Initial
Abs) X 2% X 1000%* /min/mg protein:++-++- (1
*Enzyme suspension?] 3]sl
**1unit=0.001 Abs

4. REHTRNAEE NS BN &Y

EF 25 Bol R¥3lu Y 2gUFU2H o}
Al (butylrylcholnesterase : BChE) 9] &4 ZA2 Galgani
T (1992)9) w9 wa} o dE Yo AH oA
(AChE) 9| 3% Zze wpioz g 4(2)d ma} 3
Fap .

BChE activity (unit/min/mg protein) = (Final Abs-Initial
Abs) X 2% X 1000%*/min/mg protein:++-+-+++- (2)

*Enzyme suspension®] 3]A4Juj4

**1unit=0.001 Abs

5. AMETAB | gAY &Y

¥339  FgdsiEd(actate  dehydrogenase :
LDH)& A 7HA9] ol4dde 7ML e, o5 &
49 BHEYL AEA%K(Sigma Co., No. 1340-UV)&
AHgEte 3339 WA LDH A &4Aek 2.5mlo] 8%
100uE H7beted & TRF ¥ 183 #A¢ 9L, LDH
B &A% 0.1mlE ¥ 28 22 o 340nmolA
FHEE 1, 2 9 384 3489 gg 4(3)d gal g
4%9 LDHY 84¢ sy

LDH activity(U/L) =(OD/min) X Total ~ volume(ml) X
1000%/6.22%* X Sample volume(ml)++++++++ (3)

*1000=unit/mlE Unit/LE A3

*¥6.22=340 nmol|A NADH n mol¢8} &8
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EE A9d3e §4 Hso A ¥2UAE A
ARG, F F7e] £ AHLS Student’s t-test
(Steel's, 1960)2® 2 A5,

2T Y 0%
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(acetylcholine : ACh) 9] EajEx2 de] LA YUtk 7}
B TRY NFALEAY oL Z AL Algastolo] Al
AATE HET g, EU2 A3ALL 93 ALY
ANxe| oo o Bajsiojobnt Fut. wraba] o] FAg
H7te AsA =AM olMEEdd Aol AR
HE £7104 384 o8 QEHAthe AMlS & 4
AHHAZ - Q58 1993)20,

AChE?] 84 23S 53 M8ld 29A=S Frlshy)
HAste] Maiete] FAi YA o 4 2859 AChEY
4L Tt XFY AAN WA o 2 2839
AChESY] #4¢ d=7o2 da 3438 2 de Figl
T Aok At AN ¥Re] ¥ 2 2839 AChEY]
4L 3,882.25+ 325.45—4,337.66+ 215.42unit/min/
mg protein (brain) ¥ 1,131.99+ 200.58—1,298.68+
193.88 unit/min/mg protein (muscle) 24 tiZFog A
£ T Tt 2As Yo ¥ D 28F9 AChES)
23(7,435.91+ 472,58 unit/min/mg protein (brain) %
2,157.92+ 215.94 unit/min/mg protein (muscle) ; 100
%) WY 27} 40-50% 2 40-55% AT felHoz
A3 ATH(p<0.05-0.001). ‘

IR ohet Asieke A YA o 2 2830
AChE®] ¥4 % 4,242.93+ 595.13-6,523.46+ 650.36
unit/min/mg protein (brain) ¥ 1,400.93+ 155.85—1,
654.52+ 292.43 unit/min/mg protein (muscle) 24 %
ot 239 A ¥X9 ¥ @ 2859 AChEY ¥4
(7,435.91+ 472.58 unit/min/mg protein (brain) 2 2,
157.92+ 215.94 unit/min/mg protein (muscle ) ; 100
%) WH] 47} 15-40% ¥ 25-35% AL SHo g
A8tE AtH(p<0.05—0.001).

°I21% AChES] 847 2@ GAXe] ARAFEE Gal-
gani 5 (1992)7¢] Bajo) 45 2 AuF sl7 A9
ZAERL FARME & £ ATh 22 A9kede) 9@
AChE9] @/do] Fo¥o vl foFoz Aalshs Ao
2 Hol §4 2HBHY fde] EAvt "ok AbAg @
+ U EF Galgani 5$(1990)Y $&, A%, 7lxin)
2 25018 tdo2 AChEY 84L Hmde B 2
o, vietele g AfAZ ALRS dol= FFPolY e
T FHFFEY AChEY B4 Asr} 7lAgy 1S
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A$-2) AChES] &4do] AA3 AtHicka Bugh

AR 5 Mo wal@dAATAA AA 9 vl s}
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U AMde AChEY ARl e M- 271(serine
residue) o) o] L QB o] EoljF oz Ay fRoz
AZgc. B A¥F 7 Galgani 5(1992)9] AFAH-
o9 mAtA R ZAlEHo] F2 FhulHolEA Fo8 2
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Fig. 1. Comparisons of acetylcholinesterase (AChE) ac-
tivity in brain and muscle of cultured and wild
flounders in May-July 1995.

*p{0.05 5 **p<0.01 ; ***p{0.001 compared with
wild flounder in Pohang.

20/ 433834

gelo] rke AAE T & AT BT AQY YA
5 % 2839 AChES] B4 AT 43 Fohe A
aadoaRy Jud L9BEY £9 Hs4S AR
% 9k

2. 22gZzio|AE|2lolH|e) gAH|W

T3 & ez HyggZ o2 orA(BChE)
4 24L& BT MEl9 2E9FEE HUkE] et A
gote] st Adite] X9 ¥ W 4% BChEY
$4E Falge E¥e AN dHe o 9 /5
BChEY] #4& fjxFoz 3l 233 2 ZA7E Fig
29} 2t}

Fig. 2914 Hi vhe} o] Agjere) a4t |aje o
2 25%9] BChEY 842 65.12+3.18-76.36+ 6.21
unit/min/mg protein (brain) ¥ 320.61+ 37.85—410.
54+ 103.61 unit/min/mg protein (muscle) 24 W=7
02 AMES FalQt Bare] AAd WY o B &%
AChE®] #4(245.95+40.12 unit/min/mg protein
(brain) % 1,454.34+205.56 unit/min/mg protein
(muscle) ; 100%) ™¥] 244 70-75% 9 65—75%
Asy FoHoz ATt E3F Aste] Adat ¥
¢ ¥ 3 2539 BChES| B4 68.16+9.47—130.34
+23.85 unit/min/mg protein (brain) ¥ 706.50+ 85.
20—746.10+ 160.62 unit/min/mg protein(muscle) =
A FEt 23 AAN ¥X9) o 3 &%) BChEY
#4(245.95+ 40.12 unit/min/mg protein (brain) 2 1,
454.34+ 205.56 unit/min/mg protein (muscle) ; 100
%) WH) 242 50—-70% 2 45-50% A=Y FHoR
#1315 A tH(p<0.01 ~0.001).

w2}A BChES 84 oAlE AChES 84 A9t Al
AR A4S e 3leE @ F Ah FH2 9A
T T 8% 93 A HA® ¥H3 9o A
Fatel X3 dA div] | 2 259 BChES] &4
A8 dAHUAGE e T2 SAZFEHFIIRJIAY Jt
viol Al ol 93 29E 7hsdol wrhe ARE o
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Fig. 2. Comparisons of butyrylcholinesterase (BChE)
activity in brain and muscle of cultured and
wild flounders in May-July 1995.
*p<0.05 3 **p{0.01 ; ***p{0.001 compared with
wild flounder in Pohang.

3. MMESATA0 M (T

459 ANgsLfd(lactate  dehydrogenase
LDH) & T 7kA]9] 0|43 S 7HA1 QIeai2A, o
T 229 ¥F ke A9 wdFED I #A7 de
Aoz dHAX UthChoi F, 1993)'9. & Aol o
ER3718 9%E vjd o A9 Y AXe 4%} 9
F=EA LDH olAdRo] dFo W& gio|t).
24 Qgoll ofgt oA o WEE AT £330z Aty
FA33} AN Yx]¢] FalFe LDHY E4E T8
o 23] A4t A9 PAF9] IDHY &4& Uz
o2 e LDLY 84& 3439 & ZAE Table 17
2t}

Table 1914 E& 8l8} o] Asibe] A4t ¥ &
A%< LDHY €42 0.120+030—0.175+0.040 unit/

ml serum2A HZF02 AN F3t Xl zdd Y
xe] F4F9 LDHY #4(0.113+0.040 unit/ml se-
rum ; 100%) tu] Zzt 10-50% FEY foFog 7}
B3k EF Aabe] A YX]e] HelFo LDHSY &
A% 0137+ 0.010-0.142+ 0,040 unit/m! serumZA &
3t ¥ Mt gx]9] PelZe] LDHe] #/44(0.113+
0.030 unit/ml serum ; 100%) 4] 22t 20—-25% A%
Y fedoz 2718 9i(p0.05-0.01).

olde] AFAHANAN & o) At FAN YAELS A
T9 zole UFA, 939 LDHY 4L By g A
gstue fejHo g F7Hol YA WHe] U W

o2 AL Uk E=F Al AHd YA &
A4 Y B rk= LDHS #4¢] R8s Add YA
e o] A& Y&E ¢ F UM

Table 1. Comparisons of lactate dehydrogenase (LDH)
activity in brain of cultured and wild floun-
ders in May-July 1995

Stations Lactate dehydrogenase %
(Area) (unit/ml serum)
East Sea
Pohang(W) 0.113+0.030 100.0%
West Sea
Poryoung(C) 0.109+ 0.030 96.5%
Puan(C) 0.175+0.040**  154.9%
Sosan(C) 0.169+ 0.040** 149.6%
Yonggwang(C) ~ 0.120+0.030 106.2%
Yonggwang(W)  0.142+0.030* 125.7%
Kyougpo(W) 0.137+0.010* 121.2%

C * cultured flounder ; W : wild flounder
*p{0.05 ; **p<0.01 ; ***p<0.001 compared with wild
flounder in Pohang.

i ot
ALY dY WES A3t Aoy 2 PGAF HAY 71z
AT Yoz, 2ol A4 AFH(EE FH)4 9H
(Paralichihys olivaceus)®) ¥ R &% 9 olHEZA 2
g2tolAl(AChE) ¥ F49EZ o2 oA (butyrylcho-
linesterase : BChE) ¢] €7, 12] 1 2AbebpdF & (lactate
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