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ABSTRACT : In mammalian, cytochrome P4501A1 (CYP1A1) is very important for metabolism of xenobiotics
such as PAHs (Polycyclic aromatic hydrocarbon) and heterocyclic amine, and it is induced by environmental
contaminants such as PAHs, TCDD (2,3,7,8-tetrachlorodibenzo-p-dioxin) and 3-MC (3-methylcholanthrene). In
fish, like mammalian, when it is exposed to environmental contaminants, they cause specific and sensitive induc-
tion of CYP1A. Therefore, induction of CYP1A in fish and mammalian is widely used as a biomarker for expo-
sure of environmental contaminants. In this study, to compare the function of Cyplal in fish with it in
mammalian, we have used rainbow trout (Oncorhynchys mykiss) hepatoma cells (RTH-149) and mouse hepato-
cyte (Hepa-T). In order to examine induction of Cyplal by TCDD, we have used the bioassay system. We exam-
ined effects of TCDD on the Cyplal-luciferase reporter gene activity, 7-ethoxyresorufin O-deethylase (EROD)

activity and Cyplal mRNA level.
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iy Bisl S8 T1Ae) B4 Alsne, 294
o) Aol At i8] Fie] Ie)r} HmAkell Q= frAlgt
F2E2 zZ=r 1 o9&+ TCDD, 3-MC, PAHs, o-
naphthoflavon 5] $leh. o83t £ =& A2 &
e P EEER LR AL IELE SR
&53 £ 5 vehdo}h (Hankinson, 1995; Schmidt
and Bradfield, 1996; Fernandez-Salguero et al., 1995;
Mimura ef al., 1997; Shimizu et of., 2000). 22} %4
Aol opyAL} ofe] o] TEl7} el QA ek T=

£ 7zt= omeprazol, thiabendazole, carotenoid canthaxanthin

E CYPIAI $AAE 8AF Al7]= 7R d¥A gidh
T} ofst RS vl ofst vlal siElea 84
7)&lele} (Delescluse et al., 2000). PAHs= &4, €, &
ok oA 44 AEH T, FHdse T ol Bt
Aialel sl Fel2, 28, AR5 AF 7]k, Tl
oM Yo 34 egEA} (Menzie er al., 1992;
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International Agency for Reaearch on Cancer, 1983).
PAHsE 270 olAke] WAl Fej7} §3se] sl FEol
(Bosveld er al., 2002). PAHsE ARl hE frdsietal
oleiA] 9], Benzo(a)pyrene?] 73 cytochrome P4502}
epoxide hydrolaseol] 2J3}d hAlEle] FepH o2 wl-gA o]
£ diol epoxide BENQ) (+H)-(7R,8S)-dihydroxy-(9S,10R)-
epoxy-7,8,9,10-tetrahydrobenzo(a)pyrene s A 3HAl 532
o]7le] ot& Al ¥} (Buening et al., 1978; Chou
et al, 1986). <32 7} PAHs wAA|S] EdW oA
(mutagenic)?t 3HIA4 (carcinogenic) FAH-2- A2F A
A (in vivo) A2 A 9 (in vitro) D717 Al
s A oh(Hecht er al., 1994).

&l ] 484 =3 (Nuclear Receptors superfamily : NRs
superfamilyys 3 W] 84 %3 fHAL] AAE FeF
oz AE k- uke) AEZ A E uk-0 2 v AA}
zd AAE stelich 8 W £EA9 ¥E e
AGGTCA hexamer2] half sitt $712 FA= oot o
W 58452 A5 steroid-hormone 5842} thyroid-
hormone $~&A1E2] DNA Z& ¥¢ (DNA-binding domain
- DBDY} 714 A3k B9 (ligand-binding domain : LBD)
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o slojA FAMS zZh=vt (Mangelsdort er al., 1995).
3 8A ZI ol 3= retinoid 84, prostaglandin %
A, fatty acid 5~8-A9} o}x] AJejgtzie] A 7)Ao
o222 9F& orphan 842} 22 non-steroid hormone
84 =3 289} (Kastmer er af., 1995; Enmark and
Gustafsson, 1996). A7 < 70709] & W] $8A7}F &
#& 3ok (Nuclear Receptors Nomenclature Committee,
1999). 3 | =84 Z3= )] o}t (subclass) o v
¥le] #lt} Class 1-& progesterone, androgen, estrogen,
glucocorticoid®} 2 steroid hormone®] 4~g-AoJc}. 7|3l
o] ¢1& Wl B8RS hspet #L chaperone THYA I
Agt=e] gt} 718 ] hormone} A&3L class 1 TEAE
< 72A, 715 WEE oA hspol FEH, FE5T
A (homodimerys HAd3le] Ak S A H 3
2 o]Fd. 1 F ®A F7AK] promoterdl] £
hormone ¥ H-9lofl Agksle] 7]24q] AA} frxof B8
3} coactivatorS< Eo] S0t (Lee et al., 2001). Class
I+ thyroid hormone, vitamin D3, retinoid =& o]},
of #+8AE 71 ¢& AT, ¥ e RXR (retinoid X
receptor)?} o]E5IAE ofFo] 4 A2 promoterel]
ExshR= ubg- F9lel Al Qlelr) 7)) oo 42
S el A, 724 H3kE Y2HA corepressors frE]
33l coactivators Ho}E¢ltt. Class 1= orphan <&
2 opy 7|™ont =gl AL Ui gkt
(Tsai and O'Malley, 1994; Pascussi et al., 2003). 3 1§
P8A 2ol AL ksl coactivator B corepressorst
2 ArzAatele] Aol ofEAelv}l (Misiti er al.,
1998; Nguyen et al., 1999). 71&e] Ajs}x] ¢+& RAR
(retinoic acid receptor} N-CoR (nuclear receptor corepressor)
Z-2 SMRT (silencing mediator for retinoid and thyroid
hormone receptor) 22 corepressors?t AdE = glvt
(Park et al., 1999). J12]3 RAR-corepressor 23l 3]
2E u opM|ElslE A (histone deacetylase : HDAC)2} t
WA FHAE A, AARAIA] A2 7S £
Asle], B FHA] HHE AHsse}t (Jepsen and
Rosenfeld, 2002).

o}fe] CYPIA FA= CYPIALS) A& 2y Qe
A S ghEt 23 o) fellA st oAk CYPi4 A
Ab7L 28} (Leaver er al, 1988: Haasch er dl.,
1989; Wirgin et al, 1991; Goksoyr et al., 1991,
Wolkers et al., 1996). Trout CYPIA shHA3} FF-FHe
CYPIAI®] e}n|xxAl M-S wlws] B, 40% H=o] #}
o] & Halr} (Nebert and Gonzalez, 1987). L] o] F
oA oh3H ehsbea 87 ERlsk, EhFet Akl

&8

A CYPIA A Ao dofdtt (Hahn er al., 1994;
Hahn er al., 1997). Rainbow troutel] 3-MCE %3
o2 BE] Frh9] CYPIA F4A} clonee] ¥2] =, 7]
M9 fAH, 5 flanking ¥919] XRE &4 - 7,
intron sequence®] z}o] Eof 71Z3k] CYPlAl, CYPIA2
2 FRelgel opmxAl MhelA 479 CYPLIAIS
CYPIA2ZE 27-30%2] Ao]E Heol: dhdd|, offollrl=
4%2] z}o)ukS Bt} (Berndtson and Chen, 1994).

B =R rainbow trout (Oncorhynchys mykiss)
hepatoma M| £<¢l RTH-149 AlEelA PAHs®} Cyplal +r
= 588 AR $El] A2 AF (bioassay) W
S o431, ThekA shElpa gAle] FAE B A
A A4S 2A4sle] AFETh. RTH-149 A Fe
pmCyplal-Lucg transfectiond}3l, PAHSE *2|3}od, o]l
o3 Oplal TR WE AEE A =3t 74474
M ZoM TCDDS} PAHs oJs] =% Cyplal A
24% 93l 7-ethoxyresorufin-O-deethylase (EROD) 23S
ZA38193, Cyplal mRNA levele] W= Alsj ¥ 3)c}.

Mg HE 3wy

MZE ufef

RTH-149 rainbow trout (Oncorfymchys mykiss) hepatoma
celk®- American Type Culture Collection (ATCCPIAM <k
ol B AlgAle] AR e TR AEE Fod uljefsle] A
o] AR5}t RTH-149 Al ¥% 10% FBS-MEM ®j=] S
AMgEl] 6ol 13] 1:39] WlEE A wieFsldt}. RTH-
149 M) ¥ 21 incubator Well A wiekalirt. RTH-149 A £
% trypsin-EDTA (0.05%)5 AR&-3led A wlokslsict.

olF x|

DMSOell £-38gt &S 7o wikEAdHL 2
medium® 2 3A3le] AjEol] AHASIF RTH-149 A|F:=
21 incubator Wel|A] 48~724|7F wickslsdet. dl&22 oFE
& £3A7] Solinks A LR, old 4z ALl
DMSO®] #FFE7} 02%E 94 =5 sl

Plasmids

Mouse cytochrome p4501al gene® —1642~+53 5 flanking
HAE X8 luciferase plasmid (pmCyplal-Lucys A}
FEey

Competent cell =]
E. coli TGV} E. coli DH5a AlZ-E minimal platedl] =%
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g 5, 37°C wieFzloll A 16A17F ot wioksle] AL il
AZ A2S 20mL LB wiR|of] AHE3led 660 nmellAS] &
SEE7E F 0.3~0.57F 2 wi7hA] 37°Cel|A] Alek wioFslsat.
s eklS dFoll 1587 WiAg o5 4°CelA] Al RefEt
of 92 ME AHE 113 &3kl sl RF1 49
(0.1M RbCl, S0mM MgCl; - 4H,0, 30mM KAc pH
7.5, 10mM CaCl, : 2H,0, 15 (w/v)% glycerol, pH 5.8)
o AE AAES Helgh 5 el 247 WA, o
NG oA 4°CHM A Helsle 92 AE AASS
RF2 &<} (10mM MOPS pH 68, 10mM RbCl, 75 mM
CaCl, - 2H,0, 15 (wi)% glyerol, pH 6.8)% #etsl ¥
Aol 1587 WAEidT. o] dS BFsle] A Aig
T A7 F -70°Ce] Baskal AR i} g3 el
Hol A3l

Transformation

pmCyplal-Luc plasmids plasmidE 100 ngd = 3{3}o]
AAgko] 10ul7t A & H, E. coli TGl cell 15puLE
Jo}F31, Human pECE-RXRa plasmid:= plasmidZ- 100
ngd = #3sled AAFe] 10puL7F HA & F, E. coli
DH5a cell 15 L ol F daollA 45 o)A whAls}
At o] F 42°CellA 9027t Gxj|dt Heoll dgellA 1-2
F 5ok FYA17) F, SOC WA 150 uLE ol 37°CellA
2~3A17F Aek wekaiodet. wioke 50~100 pLE 50 ug/mlL
ampicilling £33} LB agar 3 wjA|o] x5
37°C w7 1olA 16217 B]E vkt 2l ME S
A=t

Plasmid preparation

Transformationd}e] el vkl AE ZehE 50 pg/mL
ampicilling £3381= LB wlA] 500 uLell AHEsle] 37°Cell
A oF 2A17F Fh A wioksisdch. mekAS 50 pg/mL
ampicilling E3FhF= LB wi#] 300 mLell 500~1,0008) 3]
Asted 37°Col|l A 1216717 A8 wiofstodet. 2 vkl s
4coM ME AHZTLE 2 5 EndoFree plasmid maxi
kitZ ARE3F Modified alkaline lysis ¥ 22 plasmids
Fslsict, ¢A1s AFA7) § " SHgel Sol L g
A3led 260 nm, 280 nmell A FB=E SA kS A
A}, o] 2 260 nm: 280 nmell Y] FE=E B7E 1.8 oA
Q] DNAZ A& A4319.9m, 0.8% agarose gelollA] A
7]°3522 plasmid®] e ¥ =7)E #lsliet

Transfection
RTH-149 M EZ 48 well plateol] seedingd}lil 70% A

= & g7 wiekstedeh. TR™-50 0.3 uLt pmCiplal-
Luc 100ng %=X pmCyplal-Luc 100 ng=} plasmid®]| 3
vioke] TH™-508 serum, antibiotics free MEM medium
(without phenol red) 125 pLell ¥ 2 4> F 1587
gbxsldel. M E7F 39 72 welle PBSZ 2 A3k
oi7)ol Sl whgAIZl EHS 72 welld 125 uld 7H
k. 21°C incubatordl A 1A]2F v ¢k8F % 2xserum,
antibiotics MEM medium (without phenol red) 125 L%
ol gt

Luciferase &4 =3

Gene constructE transfectionr] 7] 31, FE-S 24~72A|7F
ek AAF H luciferase S FAsT A EE PBS
2 23] AF3 ¥, reporter lysis buffer 50 uLE 7Hs}aL
155 9t Aol A incubationdled lysisA|F Tk . F well
o & 100puLd 7}ehal wieEs F2 F cell lysateo]
luciferase assay reagent (luciferiny® 7}3ked, Berthold
luminometer® relative luminescenceE &4 3}t 3=
il Aol A deolxl il }S 7]E2E RLU
(relative luminescence unit/ protein)= FHAFs}e], o) 2o
A&t fold induction®E JERNSITE. Reporter lysis buffer
S g AT FREE 2 Aokl Agsjglon,
luciferase assay reagenti= luciferase assay buffer (10
mL)YE luciferase assay substrated]] 2o] reconstitution?]7]
31 microtubesl] £33} ~20°CoNA HAgE & Aol A
=9l 5 AHgsR

CHHE Mgt

Bovine serum albumin (2 mg/mL)2 standard®. 3}e]
micto BCA protein assay reagent kits AM8-3}e] cell
lysate®] supernatant protein ®& ELISA reader®. 243}
31t} microtest Il flexible assay 96 well platesl] cell
lysate 20 uLE B3 HiE SHFPE 7isted Fael 50
ul7t SA slde}h. =2 micro BCA reagent A (sodium
carbonate, sodium bicarbonate, tetrate® 0.2N sodium
hydroxideo] E &8 71), micro BCA reagent B (BCA
detection reagent), micro BCA reagent C (4% cupric
sulfate pentahydrate)Z 50:48:29] H|EE 4L EgAL
ZF wellel]l 50 ul®d 718 F 60°CellA] 1A17F ukg-A]7] AL
2 Foll 570 nmell A ELISA reader® F3E2 &40},
72 plateo| Al excitation 360 nm, emission 460 nm=.
fluorescenceZ 343 F standard curve® o83l 3 thi
Aoks Ak skt o] W standardE 2 mg/mL BSAS
AHg-akod vt
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EROD (Ethoxyresorufin-O-deethylase) 84 &5

EROD Az} chiiz] oke Kennedy 2| ¥ (Kennedy
et al., 1994)0) wz} A E7} wioFs 48 well plateol] A
fluorescent product} resorufins} & HRZIYKE- flurorescence
plate readers ©|-83) FAloll A vt YA} H 27}
vioFE 48 well plateel] sodium phosphate buffer (80 mM)
82 uLE 7k8lsdvt. 1 ¥ 7-ethoxyresorufin 11.2 ul2 713k
% RTH-149 M Z& Ah&edlA 10837 A3 7 B-
NADPH 18.8 pLE 713 uh3-& 7§A3k ¥ RTH-149 Al £
= Abeol|A] 3087} vk A)7)3, 1 F fluorescamine 48
uLE 71l "k FAAFC 158 F excitation 530
nm, emission 590 nm=Z fluorescenceE &3 3+ ¥ standard
curved o838l resorufin’dS A stAc}. o] w standard
Z 10 uM resorufing- A3t}

RNA preparation

GE AXT AZZ PBSZ 23] AHF F Trizol
reagentS 7}8lo] ARl A 582} WA g o376l 1 mLY
Trizol reagent % 0.2mL% CHCLE 7}s}a 1527F A
8 vortex® Ao]ZE F 387l kst o] 2 4°Co| Al
11000 pmo.2. 1587 AA%e] 3 & 222 sl of7]
o %2 CHCLE 7F8lE 5~10 Z2F vortex® MolE ¥
AeE g o371 T3 isopropanols 7]—6}1 717

ESo] A& F Ao 1087 WHHE F 4o A
11000 pmo-2 1087 YAlEe] 3} def#|:= pellets

0.1% DEPC §°2 343} 75% ethanolZ HHE- A2}
3 dolglE= ethanole A ZAZAIZ ¥ HFE 0.1%

DEPC -gHof] o]l % }3] 3]A3led 260 nm IpollA &

FEE A% 5 o] Aol gt =g Feislvh

RT (Reverse Transcription)

2|8t total RNA 1 pgell sl okl 0.1% DEPC
4A& 7hs) 105puL7F HA & v, o37]e] random
primer 0.5 ugs Wil 70°CAA 1087F BhSA7) L o Fol)
A FYAZE 7] 1mM dNTPs 1L, 100mM DTT
2pL, Sxfirst strand buffer (250 mM Tris-HCL pH 8.3,
375mM KCl, 15mM MgCl) 4 L8t M-MLV Reverse
Transcriptase 200 units, RNasin 20 unitsE ¥-2 ¥ 23°C
oAl 1082 WA 3 37°CeM 1A7E HRA F
95°Cell A 1047k 7Fdst ¥ gl o} Hhe-& FHAIAH.

PCR (Polymerase Chain Reaction)

RT product 1pLell forwardreverse primer® ZH2: 10
pmol® ¥ [0xreaction buffer 1pL, 25mM MgCl, 1

I

20

Luciferase activity (Fold induction)

eloalniieme_na
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Fig. 1. The effect of PAHs on the pmCyplal transcription
in RTH-149 cells. Cells were treated with 0.1% DMSO or
I nM TCDD or 1 uM PAHs for 72 hrs. Luciferase activ-
ity was determined as described in Methods. The data rep-
resent mean = SEM. (n=4) (C:Control, T:TCDD, I:Acena-
phthene, 2:Anthracene, 3:Benz(a)anthracene, 4:Benzo(b)fluoroan-
thene, 5:Benzo(k)fluoroanthene, 6:Chrysene, 7:Dibenzo(a,h)-
anthracene, 8:Fluorene, 9:Fluoranthene, 10:Naphthalene, 11:Pyrene,
12:Phenanthrene, 13:Carbazole).

puL, 25mM dNTP 0.5puL, Tag polymerase 0.5 unitsS-
7F8kAL F3Fo] 10ul7t HA g F Table 39 2HE
Minicyclerel M ¥F-3AlZ Tk PCR product:  ethidium
bromide® A8 2% agarose geldollA H7|dE &lof &
lgt ¥, image analyzers AR8-5ted Al k& A3}
Avt.

2 3

PAHs?} luciferase EA0f O|X|= &k

RTH-149 Al E9l pmCyplal-Lucg transfection 3 ¥ |
uM X2 PAHsE 7247t A A8 & == luciferase
4L A L A 2Tl w8 anthracene 3
v}, benz(a)anthracene 5.64, benzo(b)fluoroanthene--
434, benzo(k)fluoroanthenes 40.3#, chrysened 29.1v},
dibenzo(a,h)anthracene> 35.8%, phenanthrene 3.4u2] 27}
F X911 acenaphthene, fluorene, fluoranthene, naphtha]ene
pyrene, carbazoleS <F3F WS-8 Holv} (Fig. 1). ¥ &4
S 12l benz(a)anthracene, benzo(k)fluoroanthene, chrysene,
dibenzo(a,h)anthracenes 0.01, 0.05, 0.1, 0.5, 1uM =%
2 72N 7 A 23tg-S W, benz(a)anthracene 3.3, 3.5,
3.8, 8.1, 854, benzo(k)fluoroanthene-> 26.5, 29.7, 34.6,
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Fig. 2. The dose effect of PAHs on the pmCyplal tran-
scription in RTH-149 cells. Cells were transfected  with
pmCyplal-Luc plasmid. After transfection, cells were treated
with 0.1% DMSO or 1 nM TCDD or 0.01, 0.05, 0.1, 0.5,
1 uM PAHs for 72 hrs. Luciferase activity was determined
as described in Methods. Data represent the mean = S.E.M.
(n=4) (C:Control, TTCDD, B(a)A:Benz(a)anthracene, B(k)F:
Benzo(k)fluoroanthene, Chr:Chrysene, D(ah)A:Dibenzo (ah)
anthracene).

462, 60.69 (Fig. 2A), chrysene> 5.0, 6.8, 87, 249,
43,69, dibenzo(ah)anthracene= 20.8, 28.2, 45.6, 52.6,
53802 X o)EH o' Zrlsloly (Fig. 2B).

PAHs7| EROD &4of O|x|l= A&

RTH-149 A ¥ 0.1, 1 pM 52 PAHsE 4847 A
A& F EROD A4 WH3E ZA3c 2 23 0.1uM
PAHs ] A] benz(a)anthracene 6.9 pmol/mg/min, benzo
(b)tluoroanthene->- 5.1 pmol/mg/min, benzo(k)fluoroanthene
2 8.0 pmol/mg/min, chrysene2 9.8 pmol/mg/min, dibenzo
(a,h)anthracene 11.6 pmol/mg/min®] EROD A& ¥
al, acenaphthene, anthracene, fluorene, fluoranthene,
naphthalene, pyrene, phenanthrene, carbazole> -
EROD &4 % vtehiigdet 1uM PAHs * =] A] benz(a)
anthraceneS 7.9 pmol/mg/min, benzo(b)fluoroanthene->
8.3 pmol/mg/min, chrysene<= 10.9 pmolmg/min, dibenzo
(ahyanthracene<- 6.1 pmol/mg/min, fluorene 6.8 pmol/
mg/min, naphthalene 5.9 pmol/mg/min®] EROD ¥4
X931 acenaphthene, anthracene, benzo(k)fluoroanthene,
fluoranthene, pyrene, phenanthrene, carbazole®- % EROD
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Fig. 3. The effect of PAHs on the EROD activity in
RTH-149 cells. Cells were treated with 0.1% DMSO or 1
nM TCDD or 0.1, I uM PAHs for 48 hrs. EROD activ-
ity was determined as described in Methods. Data repre-
sent the mean £ SEM. (n=4) (C:Control, T:TCDD,
1:Acenaphthene, 2:Anthracene, 3:Benz(a)anthracene, 4:Benzo(b)
fluoroanthene, 5:Benzo(k)fluoroanthene, 6:Chrysene, 7:Dibenzo
(ah)anthracene, 8:Fluorene, 9:Fluoranthene, 10:Naphthalene,
11:Pyrene, 12:Phenanthrene, 13:Carbazole).

FAE Jehldet (Fig 3). ¥ A& 2 benz(a)
anthracene, chrysenes 0.01, 0.05, 0.1, 0.5, 1 uM F5%
48X 7% A A3}5S i, benz(a)anthracene 3.0, 4.5, 5.1,
6.3, 5.8 pmolimg/min, chrysene= 4.2, 54, 7.3, 8.0, 8.1
pmol/mg/min®] EROD 2Md-& viERleh. 9A] &2 84
& Hoal benzo(k)fluoroanthene, dibenzo(ah)anthracenes
0.0001, 0.001, 0.01, 0.05, 0.1, 0.5, 1uM F=E. 48X 7k
2 2]3}93& = benzo(k)fluoroanthened 3.5, 54, 9.6, 8.0,
6.8, 3.9, 3.4 pmol/mg/min, dibenzo(ah)anthracene-= 0.2,
22, 62, 7.8, 8.6, 5.8, 46 pmol/mg/min®] EROD A&
Jeldglet.  benz(a)anthracenes-  0.5uM,  benzo(k)fluo-
roanthene> 001 pM,  chrysene-=  1uM,  dibenzo(a,h)
anthracene2 0.1 pMell A} o A& Jeligloh (Fig.
4A, B).

PAHs7| mRNA Wr8i0]| 0jxl= Hg

RTH-149 Al Zol luciferase?} EROD E4do] #74 viepd
benz(a)anthracene, benzo(k)fluoroanthene, chrysene, dibenzo
(ah)anthracene 0.01, 0.1, 1 uM =2 48A7F A X8
2 trout Cyplal mRNA H&8& AxAAgFInbeos
ZAsleict 2 A3} dEFoll ¥|8] benz(a)anthracene>
7.3, 10.7, 5.64, benzo(k)fluoroanthene 18.3, 20.9, 32.0
wl, chrysene-- 6.8, 8.5, 1034}, dibenzo(ah)anthracene-
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Fig. 4. The dose effect of PAHs on the EROD activity in
RTH-149 cells. Cells were treated with 0.1% DMSO or |
nM TCDD or 0.0001, 0.001, 0.01, 0.05, 0.1, 0.5, 1uM
PAHs for 48 hrs. EROD activity was determined as
described in Methods. Data represent the mean = S.EM.
(n=4) (C:Control, T:TCDD, B(a)A:Benz(a)anthracene, B(k)F:
Benzo(k)fluoroanthene, Chr:Chrysene, D(a,h)A:Dibenzo(a,h)
anthracene).

EROD activity (pmol/mg/min)

EROD activity (pmol/mg/min)

Cyp 1a1 I

40

w
=3

1a1 mRNA level (Fold induction)
> S

0
uM C T 001 0.1

B{a)A

Fig. 5. The dose effect of PAHs on the trout Cyplal
mRNA expression in RTH-149 cells. Cells were treated
with 0.1% DMSO or 1aM TCDD or 0.01, 0.1, 1 uM
PAHs for 48 hrs. Cyplal mRNA was determined by RT-
PCR. (C:Control, T:TCDD, B(a)A:Benza)anthracene, B(kK)F:
Benzo(k)fluoroanthene, Chr:Chrysene, D(ah)A:Dibenzo (ah)
anthracene).
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