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The study was conducted to investigate the changes of hepatic cytochrome P450 monooxygenase system induced by dietary administration
of polychlorinated biphenyls (PCBs) in the tilapia, Oreochromis niloticus. Tilapia were fed pellet with PCBs (Aroclor 1254) 0.05,
0.25 and 0.50 mg/kg body weight/day for 30 days. The dietary administration of PCBs (0.05 mg/kg) induced a significantly increased
the concentration of cytochrome P450 and the activity of 7-ethoxyresorufin-O-decthylase (EROD) in the hepatopancreas at 30 days,
while the augmentation of both responses was found at 20 days with a higher administration of PCBs-diet (0.25 mg/kg). However,
hepatic 7-penthoxyresorufin-O-dealkylase (PROD) activity did not show any noticeable changes with the PCBs-diet 0.05~0.5 mg/kg
range compared to control group during the experimental periods of 30 days in the tilapia. These results indicate that tilapia fed PCBs
at the concentration of more than 0.05 mg/kg for 30 days are affected by PCBs in terms of cytochrome P450 concentration and

EROD activity in the hepatopancreas.
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A2 F4¢ T e g SgEAe) FAZ FYH
LA EE AT YTk 53] A7ty "9 e 993
2 AzE 4713HEL 34 S WS A gE o F
9] e A o8 71A ¥ES veEhdY (Kleinow et al,
1987; Stegeman and Kloepper-Sams, 1987). ©1& 9l cytochrome
P450 E A7, nitroreductase 2 epoxide hydrolase & 2|3}
A F71SHEAS 43, 89 L e REALe R oF #
44 BZZ WIANA Az MEAle 98E Fd (Goksgyr
and Forlin, 1992). ©] 7}&-H cytochrome P450 474 33 450
nmolA Hd) F22E velle hemoprotein® dFo2 At
B2 F e YA 7idd ¥ F42 2ste 982 &9,
o2 subfamilyZ FAH e 44 M2 g 7)|d o4&
7FA 3 9tk (Nebert and Gonzalez, 1987). 53], LEEA @
Ze w58 JERRE cytochrome P450 1A12 7-ethoxyresorufin-
O-deethylase (EROD)9] 713$] 7-ethoxyresorufing thAl A17]7]
WFo EROD 4% Z3E 5314 cytochrome P450 1A19 &
=8 UHFH2E #o¥ & Add E=F cytochrome P450 2B12
phenobarbital, pyridine 2 #7194 ¥ o oJ5A &4
53 7-penthoxyresorufin-O-dealkylase (PROD)¢] 7}1& ¢l 7-pen-
thoxyresorufin® 2 =8| w2} PROD 4% 3L cytoch-
rome P450 2B1¢9] ¥%& ZARted €453 Y (Goksgyr
and Forlin, 1992).
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Polychlorinated biphenyls (PCBs)2 halogenated aromatic hy-
drocarbons® 43t SHHERA EE38H o] $53t 9
F oM aroclor, kanechlor B clophen 59 4F22 AHY
g (F 7, 1981). £3] PCBs:= T9& AEEAM o3 Eopd A}
EHAOY, AW FRAl FAHHEAM 19708 ZHEEH Abgol
A T FAHAAATL, A FAG BFHR e 2Fol
t} (Jensen, 1966; Muir et al, 1988). W&l B d3= PCBs =
%o w2 detyole 7b cytochrome P450 EAA9 WHstE T
3o PCBs 2.9 & bioindicator® &4 4 YEAE AE
g

Mz oA

de}lslo} (Oreochromis niloticus) e $72Wgn & goiAtd
AN EY ol AEALRE ks F 400 L FFAHA FRAA 2F
old &2 AFch oln) & pH L $E44E 47 198~21.3T,
70~72 2 68~70mg/LolL, Hole AFAEE TFIA.
dgole A% 150~186cm, AF 133.22~17588g 3 9
Holg Mg3sle ol AW FArE ehgA e A7 AA
£ AHE3ar

AELE PVCFRE (52X36X30cm)E AHE3te &84 @
o3t AN, 45y 2L 298 gFo Fyo)
FAZA A el FAZ w3IPch Ao AR £EL
Table 1% Zow, 4972 Foe 4 19 13 2HFHL
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Table 1. Chemical analysis of the freshwater used in bioas-

says

Item Value
Temperature (C) 20.0
pH 7.20
Dissolved oxygen (mg/L) 715
NH.*-N (pg-at N/L) 337
NO, -N (ug-at N/L) 095
NO;™-N (ug-at N/L) 2.18
PO -P (ug-at P/L) 0.83
COD (mg/L) 1.02

T3 RE AP £2+1CE 2o Hd F2 AN AAF
Hon, AagA7d o) A&Hoz ALE FFIAY. PCBs
9 =& ARE Fd9 Fodyd PCBs (Aroclor 1254, Dr.
Ehrenstorfer GmbH)E hexane (Junsei Chemical Co)¥ com
oill ¥ €3 §7 A|#E& 2 AlE (Table 2)0] EF3IA
23 42 ¥ 424872 943 ¥t PCBs7} EHE AlEE
Agoje AFE 7/IFLZ kgF 005 025 L 050 mge WY 23
o 23 FFIAL, 2T hexane® corn oilE F71F AIRE
TEHAY. A2 30 B AAET, 108 TFHL = suiE] Y
B ddted FAAT. APFER Add Aol MS-
202 SR nHAANA BRE AN F, g FEdo & 4
23] HSI (Hepatosomatic Index) S A 43t}

Liver wet weight
Total body wet weight

3% 3F) B3 AEe AAY #AHE 24 ZF cytochrome
P450, EROD ¥ PRODE %434t} &, cytochrome P450 5%
¥ spectrophotometer (DR/4000, Hach Co.)& ]34 Omura
and Sato (1964)9] W22 EROD %2 PROD A £t fluores-
cence spectrophotometer (BF10001, Packard Instrument Co.)E
o433 o47|%F 530nm, WEHF 590nmAA FFI}ASG
(Burke and Mayer, 1974; Lubet et al,, 1985).

RM HSI(%) = 100

Table 2. Composition of the experimental diet

Component Composition (%)
Protein 480
Lipid 50
Fiber 40
Ash 150
Calcium 1.0
Phosphorus 27
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Fig. 1. Changes of the hepatosomatic index (HSI) in the tila-

pia fed on different PCBs-diet.
Vertical bars indicate standard deviations.

wel 23 Fade A%L BPou gz uF FoF Ao
E AAHA 4ttt PCBs A+ Tl BE T cytochrome P450
T W3tE Fig 29 2o g2 7 e A970E 53 dFo
#E9A gtk 28, PCBs 005 mg/kgE F9# 3t cytoch-
rome P450 FEE A 30¥4 049 nmole/mg protein® 2 X
T w3 ¢ 144 9% F7HE YeEbAT (P<005). =%, PCBs
025 mg/kg 913 FF 7 cytochrome P450 =& A 20
A gz vs o 148 o] 39 f4F F7HE JEHT (P<
0.05).
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Changes of the cytochrome P450 concentration in the
tilapia fed on different PCBs-diet.

Vertical bars indicate standard deviations; *signifi-
cant difference between control and exposure group
(P<005).

Fig. 2.
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Fig. 3. Changes of the EROD activity in the tilapia fed on dif-
ferent PCBs-diet.
Vertical bars indicate standard deviations; *signifi-
cant difference between control and exposure group
(P<005).
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N0YARE F93A F7tstd A3 3094 2T HE F
184 o]4e] 3718 » @k (P<0.05). PCBsol W@ PROD €4
=9 dale Fig 40 Vel 279 PROD EAXE 075~
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Fig. 4. Changes of the PROD activity in the tilapia fed on dif-
ferent PCBs-diet.
Vertical bars indicate standard deviations.
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ol§9¢ cytochrome P450 E4AlE A& 7HA 2209 43 4
g uhg & glon, B3 £ 4d € JFIHL E FE&S
38l (Goksgyr and Forlin, 1992), o] 22 8¢ ¥AA]7]7]
93t B APGNE F22 0T FANZAR, SRS A3
st A9 AlgE FFo2 TIFIY PCBsol =28 22
ole] HSI ¥ste AAHA Gt QutHo 2 oFfe T FTFL
2 "ol 2 Uie 7% Tl we 22 ¢ o, EF o
7 #3359 AdFez ¥FE § AUt (Slooff et al, 1983).
2AEA 39 oFY T I o] Fge] w} FFol
z713te AL 2ol (Pocls et al, 1980), 2F¢] ¥ A9
of M3 e AYAA FFo] FUHW, 1 4U& 29529
dFoz 2481 A (Zoeteman et al, 1980). 2, AL E
%3 PCBs 005~0.5 mgkg B9l =24 deisjole] HSI ¥
E #EYA got o] ¥l E HSIE WAE BEY 4
g2 nAA) ggd Roz AZEn,

o|%9 7t cytochrome P450 EaAE 715d oz 54249
% 2 dATE ZFEL s, olFE EH7l Hd FdF
02 32 §5538 Uit (Stegeman, 1981). B3 FH A
)9}, Cyprinus carpio, 59, Salvelinus fontinalis, 171, Ictalurus
punctatus R B30}, 0. niloticus®] T+ cytochrome P450 =<
77} 0.107, 0220, 0.150 2 0.350 nmole/mg protein®] F3 8o+
(Ankley et al, 1986; Tyle et al, 1991; Ueng et al, 1992). 3+
2og ¥8 gz7e g9} T cytochrome P40 FEE
0.35~0.38 nmole/mg protein®l W H L, PCBs 0.05 mg/kgolA &
A 3094, 025 mgkg o1¥NME 48 2049ATVEH FE T
7}8 et

Ueng et al. (1992)& 99, C. carpiost B3¢} Oreochromis
mossambicus®] 279 Aroclor 1254 30 mg/kg/dayE 493t FA}
¢ o), 7 cytochrome P450 5= 2% 34 2 1542 $71R
&8 Bustdth % Sleiderink et al. (1995)& Limanda lima-
nda®l 1.0mg®) Clophen A40& F#& gelatin capsuleS 25 &
912 38 A7%9 $2 9, 3t cytochrome P450 S =7} 86% ©f
Aoz Z7tgthe AL AAAY. 28y F9l, S. fontinalisol
PCBs 165 mg/kgS 189 ¥% Z7F ¢ 9 #4¢ ¥sps}
912 (Addison et al, 1978), ®71, I punctatus®] 1~100 mg
/kg®) PCBsE £7F4 8¢ W= e 3254 ¢4 (An-
Kley et al, 1986). o] Zo] 3718} BaEe} oA, §7199E2
o} i3t o]H< 7t cytochrome P450 Fx9] W A v
gux ged, oe ol 54, =9, 49 ¥, 4ol 4H
2 J8z3 59 AoldA 7198 ZdH#Hn AFEd ¥,
PCBs9] AT Foo| 93 dviete] 2t cytochrome P450 §=
7} 7t Ae Ad $99) PCBs7F EAY A4, Hol §E
53 Aol 005 mykg R 025mg/kg ©1F fU2 F4de 44
30 2 209A5E datsobe] 3 cytochrome P450 F=7F 57}
& v g

dutA oz §7]9HEHL 7 cytochrome P450 5o 53
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isozyme®] EAo 9L WA, cytochrome P450 1A1-2 ethox-
yresorufin®ll, cytochrome P450 2B12 penthoxyresorufin®l 5]
HoZ W33t (Burke and Mayer, 1974; Lubet et al, 1985).
w2l ERODS PROD 4E9 23L& o9 & 43&
FBE 4 A (Goksgyr and Férlin, 1992). £ A3 A PCBsol
93 EROD S4EE 005 mg/kedl A 3084, 025 mg/kg °l4l
Me 20¥A%H K34 19, £3 48 3094 0.05
025 ¥ 050mg/kg F=AA #4818 B 2812 FU13tATh
PCBst *997], I punctatus, FX704¢1, Oncorhynchus my-
kiss 2 99, C. camiodl 1 mg/kgE 27 F418€ 1 EROD
457 57199 (Ankley et al, 1986; Melancon and Lech,
1983). o] Z& Aze Yot} Ao PCBs7t 92 7%l
£ EROD &4%x7t Z7Mdche A& 9n3d, PCBs 0.05 mg/
kgl Al 30¢AFE], 025 mg/kg o1dell A 204 AFEH S Ao
2 o’39t}. Bainy et al. (1999)°] Jstd @34 o) de}
Tjolo] PROD €4= & Wud A, B 9 8 2959
ol AYE o1F9 PROD BHEZ ¢ 564} o B4 Jelde S
Bago gy & ¥ ggigole PROD E4=w Uz
Fol A 0.75~1.57 pmole/mg protein® WS E, PCBs 0.05~0.50
mg/kgd] =& T4 0.78~193 pmole/mg protein® o] F
A} Hste HAHA o

olde} Ane} n&& Y, AH Yo #F3e PCBs7}
Holg B3l detzjote] Ao Hox 005 mg/kg ©l/de] 3043t
ot A&Hoz FY€ A= I cytochrome P450 5 2
EROD #4== F7t9 Aoln, o] F/MEe 24FA +
@9 bioindicator2 ¥49 7Fs4°] Ak 23y 3 cytochrome
P450 EaAld P12 4 e FL Ggetr] i o8 24 E
HAisd g7t gl

o ot
I =

PCBse] AT Foe] 93 detgol, Oreochromis niloticus®]
b cytochrome P450 AAA S ¥dE 3043 A3t 30¢
F9F PCBs 005, 025 2 050 mg/kgs FHPE o, HSIE® &%
181,172 R 1.54% Zastg o, #98 2ol AAHA g3t
PCBs 0.05mg/kgd =&9 7 cytochrome P450 Fx< 30¥4A
o W 148 Ko F S WERlR, 025 mg/kg o1l
ME 28 209 o1 F3E f9F02 F7E9 T EROD 4%
T PCBs 005 mg/kgell Al 28 304ARE o 8A F7h3te] o
8¥l =A el 3 PCBs 025 mg/kgolddlMe 48 209

2 fosA st 309AREE 47 18 2 289 F7t
£ yellitl PRODE PCBs 0.05~0.50 mg/kgdl =& A1 714 of
A 0.78~1.93 pmole/mg protein®] ZAF o] thz 7ol vl& FHE
Wals FEHA gh

o9 Aste A YA PCBsY Aol whet HolE T3l
gdaluobe) AUl Fo|x 0.05 mg/kg ©14g°] 3093 o) A&F
o2 §949 Afo] 7t cytochrome P450 ¥= % EROD &4 =&
z719 Aoz =AY

B d3E 20008% 24N 7
yd

143 aTHg AL o)
S48 Ao, A7y Aol ZA=Y
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