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Abstract - Cytochrome P450 (CYP) induction was determined in microsomes of three
aquacultured fish species (Sebastes schlegeli, Paralichthys olivaceus and Pagrus major)
and two wild fish species (Mugil cephalus and Stephanolepis cirrhifer) in vitro exposed
to B-naphthoflavone (BNF). The microsomes of five fish were exposed to BNF (5 mM or
10 mM) in dimethylsulfoxide at 30°C for 9 hr. The CYP contents in most fish increased
according to exposure duration for 3 or 5 hour, and then decreased, while steady incre-
ase of CYP was observed in P. major for 9 hour. The induction of CYP contents in aqua-
cultured fish species (207 ~422%) were higher than those in wild fish species (206 ~
207%).
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v} A A& (clearance)oll & ¢33E X2, ojd 2 FE
Az ol dFA A" BZA3) He & A
AF ¥ Hojxivhd 1z gt Fsie AXA Hoh
(Kime 1998).

3t#, B-naphthoflavone (BNF)-& u]uletAl Z8ln v
o= 3FgEEAM EZFHFEAM CYPIAE HEA7|:=
EA CYP §=A2 oeld 91 (Kime 1998), 7 &
A= CYPE st A o] in vivos} in vitro2 &
¢l 5] 9 o} (Michel et al. 1993; A 5 2002). 2ol A}3]A
o=z ML B e W AR EA (= s
28) Fole AelA MFO 24418 A53te CYPE
FE=A7I= Aol el 3d o= W E A
A= slel 2 42 oh Sl 2L Ao 3
AHoz AHZolx 3L Aol 3= CYPE
B2 AFEAE | iﬁ%"’/] Sl ol g4detd 5
g 9 BEAE E AlolojA WA Ay
oA oAt é.&"_ 7 H' 8]} (Crane ez al.
2000). o—r°ﬂ et e LHEA ool CYP7L M3l E
o] el falaste CYP §-%2A4 (inducer)E ]38}
W o] A £E slom, AA R rat A= f7]
FAREES] Koz s dejue FuFH Fl
CYP 5 =A% ¥4 =i ARl Hejgezs 49
t}= ¥ 7% ¢J5}(Ohhira et al. 1999).
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CYP 4-=A| 2% BNF (90~95%, Sigma)E AH8-31%]
om, o] ¥lo] mlzRF] A2y B SAE BF
SigmaAle] EFA¢F(AR)S AHE-3hgdwt

2. AyoF

e 20019 7o) FEA] ZAEE] SAHAEIA o
%281 zldAl $o) (Mugil cephalus; 350~420 g, 23~28
cm), F =] (Stephanolepis cirrhifer; 350~500 g, 18~ 25
cm) 2 SFAIAY W 2] (Paralichthys olivaceus; 300~370 g,
28 ~34 cm), =53] &-2 (Sebastes schlegeli; 450~520 g,

20~ 25 cm), FE (Pagrus major; 400~510 g, 20~25 cm)
& Yoz stdem, 7 olfeic sele A A
3ot
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s 9% Holw 7R ok MRSt AkeEd (0.1
M KH,;P04-K:HPOs-20% glycerol, pH 7.4)3} &7
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A3 a3 QWA (8,000 X g, 20 min., 4°C)E shed A}
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4. In vitro vk

wolsh #AA, #F5e nAZ2F= DMSO (dimethyl-
sulfoxide)2. %¢] BNF& 10mM7} Sx=% Hrbsiadz,
3 &gt A9 Zele 5mMe] HxF Prhste
30°Ce] FzellX AR wigstdet. 3w dA
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#Aane] FEE FANAS BEE st 4 ofF
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A&l A}4-3F So] (Mugil cephalus), 3 %] (Stephano-
lepis cirrhifer) W SFAAY ZE-(Pagrus major), ‘4 #| (Pa-
ralichthys olivaceus), Z 3|22 (Sebastes schlegeli)oi| A
BNFE 7}3}7] Ae) w|az2E & CYP #&:8k2 Table 1
I} o} olE 5F o] F F2] CYP &E(0.14~0.23 nmol
mg )& A F(2003)0] NEXE Ao, gAbe], Fof, 2
g2, FEolA 2=AE CYP ¥ (0.20~0.50 nmol
mg1)o]1} Stegeman et al. (1997)0] FAFF Al o F
o] CYP 3 (0.1~0.5nmol mg )} 8]£38F £Fo|gi).

gHd, BNF& s A5 B abdedz =4
2 zgete 4% 2o 58 weuE Ae] odF
7] 2l+&=1l (Elskus and Stegeman 1989; Stegeman et al.
1997; Jaksic et al. 1998), ¥ A3o|A o] (M. cepha-
lus), FZ (S. cirrhifer) Q@ ZE (P. majoryg Ao = s}
o 7tz w|Z=2EE 10mM BNFe} wjF3lwiA 1,3, 5,
79 9AIZF Fel CYP &3k =AM A+ 27} Figs.
1-35} 2t} 4019] 7%, BNFS}S] wjopa|zko] Qoi
WA CYP $Fe Zrbshe A% nel 57 Fo

Table 1. Cytochrome P450 (CYP) content of hepatic mic-
rosome in marine fishes used in this experiment

Cytochrome P450 content™
(nmol mg1)

Fish species

Mullet (M. cephalus) 0.18
Filefish (S. cirrhifer) 0.23
Sea bream (P. major) 0.14
Olive flounder (P. olivaceus) 0.18
Rockfish (S. schlegeli) 0.14

* average value(n=3)
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Fig. 1. Time-course in vitro induction of CYP content of
hepatic microsome in mullet (Mugil cephalus) with
exposure to 10 mM p-naphthoflavone (BNF). Data
expressed as percentage of controls.

206%2 AL o] Fthr} ol Folli FolEo] 9AT F
A 150%7F HAH(Fig. 1). 28ln FHXY Hf=
BNF}e] wickoz 1AZMRE F43] Z718193 5
AZF Felle Lol HlF 144%71A] Z7}etgdont o] %
ZoEHA 9X Foll: 65%2 ol (Fig. 2). A&
9] A= WA vEe] CYP #go] it 7
F A9 B8 o] fel mpAIIA AT 37 Foi
179%2 F7Fte] geolut F A wsl F7hEe] Fw
o] Foll = hutaHA Friste g2 ol FE Pel AT
Foll£ 207%2 7H} ¥ #E B (Fig. 3).

83t ofAAL QX (P. olivaceus) 2} 2322 (S. schle-
geli)) 247 M|A2%% 5mMe| =2 BNF2} vjeks}
A& Aol CYP F3ke] A<l Wzl 77 Fig. 4 9
Fig. 59} 2o} {29} 2982 2% oA g3 &
& olFEel visl CYP &3] ZvhAske] Fsk
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Fig. 2. Time-course in vitro induction of CYP content of
hepatic microsome in filefish (Stephanolepis cirr-

hifer) with exposure to 10 mM B-naphthoflavone
(BNF). Data expressed as percentage of controls.
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Fig. 3. Time-course in vitro induction of CYP content of
hepatic microsome in sea bream (Pagrus major)
with exposure to 10 mM B-naphthoflavone (BNF).
Data expressed as percentage of controls.
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Fig. 4. Time-course in vitro induction of CYP content of
hepatic microsome in olive flounder (Paralichthys
olivaceus) with exposure to 10 mM B-naphthofla-
vone (BNF). Data expressed as percentage of cont-
rols.
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Fig. 5. Time-course in vitro induction of CYP content of
hepatic microsome in rockfish (Sebastes schlegeli)
with exposure to 10 mM B-naphthoflavone (BNF).
Data expressed as percentage of controls.
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major)g& 18T AHAF {2 o] (Mugil cepha-
lus)®} X (Stephanolepis cirrhifer)s& Ay oz =AM}
Aok goig) FA], FE9 v]=Z2EL DMSO (dimethyl-
sulfoxide)= ¢ BNFE 10mMeo] =2 H7}sl43,
23253 94X 7 $olE 5mMo| HEZS H7}shod
30°C8] SzolA] 9AI7A] HoFSFEAl CYP §3Fe] 7
AAQ WEhE 2AhA T, 4 o Bt 2% 2 DMSO
T Arlete 22 7oz Wik dzTel HE A
el ()2 Jebids. 2 A, R o FelME
vk 3~5AI17ke] HgE Ho|i o]F FolEglon
FE2 AR R AL Frkeshe A%E B g
H, BNFo| 2% CYP = A=x FHA 177t Ad
Ab o] F BT AX ZpolE Bk F, FAAF o7l
2, z5&% Q FE CYP $2 BNFO| &5 =%
A Gelshe 7 olel Ae 4Ed Ha 207~
122077 QR el W AL olF Folst A
A A 206~207% Z7beker Baekalch ol A
HAlz AR ol RN CYP f=Ald] S8 CYP $=
Gl Fels NHBAL Holo] wet A7e Aole
3 AR

#ALY 2
AFAEL o] =EE 20019= =t Ty
(KRF-1998-001-H00065)2] 7)ol 2|5t Q3o

=, o)l ZH4} ==juic.
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