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Studies on PCB Toxicity Involving 2C Subfamily Cytochrome P450

Noritaka ArivosHi, Shouichi ITo, Akiko OKUDAIRA, Masashi MISE,
Kimihiko MaTtsusug, Hideyuki Yamapa and Kazuta OGURI

Department of Hygienic and Forensic Chemistry, Faculty of
Pharmaceutical Sciences, Kyushu University 62, Fukuoka 812-82

It has been demonstrated that PCB metabolism is mainly catalyzed by 1A and 2B subfamily
cytochrome P450s, CYP 1A1/2 and CYP 2 B1/2. These studies were conducted mostly with
hepatic enzymes in rodents. The 1A and 2B subfamily P 450 s are constitutively expressed little,
but markedly induced by xenobiotics such as 3-methylcholanthrene and phenobarbital in rodents.
On the other hand, the recent studies showed that cytochrome P450s in human liver are remark-
ably different from isoform of rodents in constitution and enzyme activities.

In the present study, we first tried to metabolize some PCBs with 2C subfamily cytochrome
P450 (CYP 2 C) purified from dog liver microsomes. The data suggested that CYP 2 C may not
be involved in PCB metabolism. Since CYP 2 C is the same most abundant enzyme as 3A
subfamily P450 in human liver and plays a major role for metabolism of many drugs used
clinically, and may also play an important role for metabolism of some steroid hormones, we
further studied the inhibition of CYP2C-catalyzed steroid metabolism by typical PCB congeners.
CYP 2 C-mediated steroid metabolism is greatly inhibited by 2, 4, 5, 2’, 4, 5’~-hexachlorobipheny],
but not by 3,4, 5, 3, 4-pentachlorobiphenyl. On the contrary, 3, 4, 5, 3’, 4-pentachlorobiphenyl
markedly suppressed CYP 2 C expression in the dog liver. These results suggest that residual
PCBs may affect the current situation of steroid hormones in Yusho patients, and may cause PCB
-drug interactions.
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INETPCBORBHRIIEICIABLIV2BY
T773V—D P40 EHWTITLRATEY, A5
FEEAET Y MR CEREOFRI VBRI
P 450 3 FREHSFIV STV 31010202920 7 & [A
BLIUV2BY 7773V —DP4HORT Y MzBW»
TR IIEE A EFEBR L Tukndk, HELT
WTHFEDE P40 BEODLTHrE% 2 HO 2BED
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¥, BAEOE + P450 DHIROERIT LY & MFE
T % P 450 i3 FREMERPAEEEIC B LT, ik
BLidvik ) B 2T RENTER S T 5229950,
72 & 2 i¥ benzo (a) pyrene % dimethylbenzo (a) anth-
racene DREHEHCCE DL BP0 Z vy b TR
CYP1A1TH22Pt r TRRAUKG%2 CYP3A4
T 20, RENEHE W DWW T, BBEL 2 L0
SFRELAET 2 DL, BRFEFCHT IEE
SFEZENL TR 2720, BREOT -2 M
NET 2 DIXEEETH 5, {RiZ phenobarbital ALE I
£oT, 7v Mt MZBWT 2B subfamily @ P 450
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BHFEHEEINBELTY, in vivo TBWTREUCABEHNEHE
DIEDBR SIS L ZR5%\, & MNTF P 450 iR AR
EPEERELSRK &b OOHBHNTIE 3 AP, X
V2CO9 7773 ) —DP4A0BTERSTFETH

D, INSERVERICASINTHEE L OEYOR
HIEELTWBZELHESH»REEDDDH
Z, 5)9)1 1)14)27)37)43)44)47)_

2CH 77y
A704 FRVEYORBCEERHEEHE->TWS
T EHEIS N T 9203099 JE BT B THE &
NTwBRNVECREEREDOREDO—EIL PCB i X
DBFEIN1IABLIUV2AY T 77 3) —P450
DATuEA FREFBEHEIE X2 LEZ 50T 3290
25, BRI AT o4 FMRBEICES L Tw 3 aRERD
H% CYP2C OFEBRME £ 7213 PCBREICEIE S h
B EREABEERAT 4 FREEEORD, &5
2 PCB OES/EAIZ L 2 A7 0 FRENEROMHESE
ERIBELRETERY,

U ED#EE»>45E, CYP2C ® PCBREHEES,
PCBIZ %% CYP2C OEBB L AT 0 FRENE
PEANDFEIBET M 21T-> 7. CYP2C BEHE
IO RBOWALE L LT, YOS, SRR
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1. HERM# .

2,4,5,2’, 4, 5-Hexachlorobiphenyl (HCB) # & U*
3,4, 5,3, 4'-pentachlorobiphenyl (PenCB) 13X4#=
TERLZSDEBWv, 2,5 2,5 -tetrach-
lotobiphenyl (TCB) 8 X U3, 4,3, £-TCB 3%
BEAFOHREZEL L VEI N b DEH T,
2 a- & 1116 B-hydroxytestosterone 115 B35 Bl
FEETE L L D5 S 7. Progesterone ¥ X U
estradiol-17 g f{E#) 13 STERALOIDS # & » B A
L 7z. 7 - Ethoxycoumarin, glucose -6- phosphate
dehydrogenase 1 Sigma ft & D b O 2 A L,
NADP I35 MIFEEEN & D, glucose-6-phosphate i34
VIV VEBETERL VS bORERL R, Se-
pharose 4 B, DEAE-Sephasel, CM-Sephadex C-
50, 2’,5-ADP-Sepharose, Protein A Sepharose %
NV ix Pharmacia Fine Chemical #H & v, Biogel HTP
i3 Bio-Rad #: & D, %7 DEAE-5PW i3 Y —# &

DEEA LT, ZDMOBEEITHROFRFEEL AW,

2, REREM

&

Y —P450 (LLFCYP2C) W%z,

(22)

&6 A

Hazelton Research Animals, Inc D4 Beagle A
* HARERIZEWEMRET®RL VEAL, <> 77
—L7RF LY —XWTHER 8V ABT
phenobarbital 2 &OH5Y LT, Bik#E5% 24 hr T
BRLUIFEE2EL, FEY K2 ymL, £
B A TS, L THE 2 T—80°C IR
Ufz. %7z, PenCBMUE T — >4 4 MICHSIRL Tz
PenCB 2 ¥ F >4 7 NMicFKEL, 1HEHE: 3BH
Wit 0.1mg/kg &% 5% & 5 wROKE L /2. Charles
River Japan, Inc @ Wistar REEMHE T v ML &
DEEAL, E¥iL7Jzd5- T phenobarbital #5.4,
EBRLUTHE:EB:, MRk cERET-80C
REL .

3. BRoBR

A XL VBRI LIS wI 7oy —A2H
®ML, 72— VB THAA L »-aminooctyl-Sephar-
ose 4 B, hydroxylapatite, DEAE-5 PW Q&4 5 A 7
ne N2 74 —%Fw, v CYP2C11Hifkic
2 RERIGEREECES 2{To 7. %72, cyto-
c_hrome'b5 ¥ @-aminooctyl-Sepharose 4B, hydrox-
ylapatite, DEAE-Sephacel, Sephadex G-75 &%
7 L THE L 2. NADPH - cytochrome P 450
reductase (& phenobarbital LE 7 v ML Y,
Yasukochi & Masters DFE* 28R L TR 2,

4. HEDRARE & U Western blotting

ST U T RO LTS o TiF o o, 12721, B
B P B 2 H B &L 512, 2B subfamily
D P 450 bR TeTed, UHKETHICHERL2B
subfamily @ P 450 T® % P 450¢p_, % I \» TR
%1Tv>, 2 Csubfamily P450 w33 25824 % FiF
TR L .

5. NE#7 3 /BESOSH

Applied Biosystems # 473 A B&#7/ 054 ¥ —
Iz —%BOTHFL 7.

6. #RZa2 557 1— (GLC)

B T E TR 1 A4 bk (ECD) T 2B
GC3BEBAFA7u~< 77 73mmX2.1m D
HIAH T LR T2bD, H5WIXECDR&H
3L263-T0BA A7 a< b 275 71 3mmX1.5m D
H5 AN T ZEBIF b DR AT, BT AFHRH
1£1.5% OV-17 % 22—+ U7z Chromosorb W (AW-
DMCS) %ALY, FYV 7 —FARKIEN, 2R
7z, -
1. BIBREER
RGERIZEEImld$ i P450 0.1 nmol,
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PCB Toxicity and CYP2C

NADPH - cytochrome P 450 reductase 0.5 unit,
dilauroylphosphatidylcholine 15 xg, potassium
phosphate buffer (pH 7.4), bovine serum albumin
0.8 mg, PCB congener 40 M, NADPH generating
system (NADP 0.5 mM,
mM, MgCl, 6 mM, glucose-6-phosphate dehy-
drogenase 0.1 unit), I #LIZ B %2 & & & cyto-
chrome by % P 450 L [FEENMEEIML 72, 37°C 3 min @
TVvA vFax—varDk, RIGiE NADPH 45
ROFMC L VBEEL, 10min 1 ¥ Fax—v3a L
7z, RIGELEB L UHHIZEERY 2 L zd> TT o 7e.
% 77, FBEL P 450 &M O positive control & L T benz-
phetamine ¥ & UF aminopyrine @ N -fii X )V 1LiE
29, 7-ethoxycoumarin @ O-fii T F VAL 1E M,
aniline ® p-/KEALIEME® 2RIEL 2. %7z, steroid
JkEgqb, B LIEME I HPLC 2w THIE L 72,

ES

glucose -6- phosphate 8

w R

1. CYP2C 58

4 XFFEE 70y — 205 ORFELETFE % Table 1
WCEHT 5, REBEERIESKENICE—TH D,
STEIIRT 485 K & RFE o iz (Figure 1), FFE L 72
& S 7 EHBED I 2 C subfamily IZ/&F % P 450 T
HEOEPETERT 57201 N Kig7 &/ BEY %
WE L7, ZOfEER, & P 450 139 T2 Komori 528
RUEHEE -7 VAR LD RBE L2 P450-D 1 B LV
Shiraga % #% phenobarbital JLEEE — 7 VK L D IE
B 7- DPB-22 & N Kim7 & /BESINFEEIC—
BB EEMERLI, FEHSIIP A0, E@fL
72h3, THiE CYP2C21 LFREN 25 FREICHY T
% P450 EEZz 6Nz,

Table 2 IEEHEL 724 XDCYP2CEE MDD
CYP2C D N K7 3 /EBEY %2 L R %2R
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F.E PO CYP2CIZIZ&E DDA TFROBFEEIH S
NTW»3B0 9, SEFERT 24 X04FREEHKL 2
LA, 7BV THR 70 % DEWHRIMEAFED
SN0, PLEDZ e o SEIEESBEL 240F
EAEHW2ZEckoTE P CYP2CIZB W THE
OB T B EO TS H 2BEAETH 2D

A A

— - 68 K

:
G- —= 43K

. et 2577 K

2C std

SDS-polyacrylamide gel electrophoresis of
purified P450,.5 (CYP2C21) Loaded
amount of purified enzyme (2C) was 1.4 ug,
and molecular weight marker proteins
(std) used were bovine serum albumin,
ovalbumin and chymotrypsinogen A.

Fig.1

Table 1  Purification of CYP2C from dog liver microsomes
Ste Total protein Total content  Specific content Yield
p (mg) (nmol) (nmol/mg protein) (%)
Microsomes 4272 3288 0.77 100
Solubilized
T CrOSOmIES 3963 3300 0.83 100
Octylamino- - _ _
Sepharose 344 1878 5.46 57
Hydroxylapatite 34 345 10.05 10
DEAE-5PW 2.6 40 15.00 1.2
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Table 2 Comparison of NH.-terminal amino acid sequence of P-4505.-; with human 2 C sub-
family P450¢

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

P450p, -5 Met Asp Leu Phe Ile ValLeuVal Ile X LeuSer X Leu Ile X PhePheLeuTrpAsnGIn X

CYP2C8  |Met|Gln Pro|Phe[Val|Val Leu Val|Leu|Cys Leu Ser |Phe Met Leu Leu|Phe|Ser|Leu Trp|Arg|Gln|Ser
CYP2C9 MetAsp|Ser Leu Val|Val Leu Val|Leu|Cys Leu Ser Cys Leu|Leu Leu Leu Ser|Leu Trp|Arg|Gln|Ser
CYP2C18 Met[Val Pro Ala Val Ala|Leu Val|Leu|Cys Leu Ser Cys Leu/Phe Leu Ile Ser|Leu Trp|Arg/Gln|Ser
CYP2C19 |MetAs Pro\r’al Val Leu Val|Leu|Cys Leu Ser Cys Leu|Leu Leu Leu Ser Ile [TrpArg/Gln|Ser

The same amino acids residue are shown in boxes.

Table 3 Metabolic activities of purified P450,, _; in reconstituted system

product formed (nmol/min/nmol P-450)

Substrate reaction
—bs +bs
Benzphetamine N -demethylation 18.0 13.1(73)
Aminopyrine N -demethylation 21.5 12.5(58)
7-Ethoxycoumarin O-deethylation 1.4 1.1(78)
Aniline p-hydroxylation 6.1 4.1(68)
Testosterone 2 a-hydroxylation N.D. N.D.
16 a-hydroxylation 19.8 =
17-oxidation 17.3 =
Progesterone 2 a-hydroxylation N.D. N.D.
16 a-hydroxylation 13.8 7.8(57)
Estradiol-17 g 2-hydroxylation 5.0 2.6(52)
16 a-hydroxylation 2.3 0.7(30)

Figures in parentheses are the % of values in the absence of bs.
N.D., not detected —,not determined

Table 4 PCB metabolism with purified P450,, _; in reconstituted system

product formed (nmol/min/nmol P-450)

Substrate IUPAC PCB No.
~bs +bs
2,4,5,2,4,5-HCB 153 N.D N.D.
2,5,2,5~TCB 52 N.D i
3,4,3,4-TCB 77 N.D —
N.D., not detected —,not determined
EEZ DD, A7u4 FREREEREDLO THE L, Z0EHE
2. P450,, _, OXEEEM 7 A b AT o cxt LUREIEED regioselectivity %
FERLCERSEEEROLOTH S 2 L 2HERT DAXD2BY 7773V —P450 DZNFIN5.4Z
5012, 7v FIFX DS L 72 NADPH -cyto- (16 @-hydroxylation ¥&M:), 18.6 f% (17-oxidation
chrome P 450 reductase & 4 XfF & D FEELL 72 cyto- EME) Tho .
chrome by OFET, FHEARTEYRBEES LU 3. 8L CYP2C (& 3 PCB U3
A7 o4 FRENEEEZEE L 2. ZOfER% Table 3 DEIWHEE P450p s B AV EBRRICBNLT

AR, Z OFER, A P 450 IZEMASEEELE TS Y PCBRH# I N2 0B r 2R L, ZORRE

(24)
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PCB Toxicity and CYP2C

Metabolite formed
(% of control)

10 20 50

30

HCB conc. (UM)
Inhibition study of CYP2C-catalyzed testosterone
panel) and 3, 4, 5, 3’, 4-PenCB (right panal)

40

Fig. 2

Table 412779, PCB & L CTIIIRFAEHAEERE DENIC
RUEBETHRHEEN3 24,5, 2,4, 5-hexachlor-
obiphenyl (HCB), S {X&f non-planarPCB m{t#
& L T2,5,2, 5 tetrachlorobiphenyl (TCB) # & ¥
coplanar PCB OJFEITH % 3,4,3,4-TCB #FEA T
RWEEEITo /2. ZORER, SEOMIFME B
TEVWThoRET BB SN 7,

4. CYP2C ORRBHEM ICH LT PCB OEEER

DEIWCPCB M CYP2C ORREEHICED & D 2
EE2BLIIZTPEOLTORNET A MNAT oY 2H
B E LT in vitro RTHGET L7z, PCB & L Ti3Hido
2,4,5,2,4,5-HCB & 58 O &t # % % 75 3 co-
planar PCB & L THIS N 3 3,4,5, 3, 4-pentachlor-
obiphenyl (PenCB) # >, FHEERIIBVWTETZ
5 congener £ CYP2C % 25°C, 304rfHA4 > % =
N— b L7ZOLEHRZRML CRIGERRKB L. 20
FER % figure 2 W/R T, Figure IZ/R93D, 2,4,5,2),
4,5-HCB ZEEMKERNIC CYP2C Ot s 3 7 X
M7 RENEERHE L 20 L, 3,4,5,3,4
-PenCB 3EFHEDCIEAZ R L7z DDEL WLEIE
Fhotz, 2,4,5,2,4,5-HCB D CYP2CHR#K
ICDIAEREEHET 2 729D, P 450, 5 124 PCB
EWINL TEERBESICE ) AT PVEENRS
NE2DEPERIN L7, ZDFRER% figure 3 IZRT.
2,4,5,2,4,5-HCBDOEMIZ & D P450p.5 13 386
nm Z L%, 422 nm & %6 THAA L Type 1 HI
DEERBEFEARY MIVEEZ DI, 3,4,5,3,
4-PenCB 3WThD sy 4 7OEHBEZEARZ MV 5
ZHol(F— I RELHE). LEDZ L5 2,4,5,2,
4,5-HCB & CYP2C OEEHEEHTMICHEEL D 5
DS M E R ST,

—o0— 160-hydroxylation activity

----e--- 17-oxidation activity

(25)

110
100 4@
90
80 -
70
60 -
50
40
30
20
10
0 LI M D T R S
0 10 20 30 40
PenCB conc. (LM)

metabolism by 2,4,5,2",4,5-HCB (left

Metabolite formed
(% of control)

50

386

AA =0.005

422

1
500

T T
400 450
Wave lengh (nm)
Fig.3 Substrate difference spectrum of purified
CYP2C21 induced by addition of 2, 4,5, 2’,
4, 5-HCB
The amount of enzyme and PCB used were
80 pmol and 1 nmol in a final volume of 220

ul, respectively.

I
350

5. CYP2CORBELRLIZELET PCBOYE

WM D P 450 7R, EWHREF YR
RRC I3 —RC 2 ORBICEFAD SN D, Z I TH
Y% PCBALE L 72385 CYP2C OFEBICED L >
BREEDRH SN DEDEBRE LT, BRENICEIIS,
4 XZBWT CYP2C DRBICHEENR SN E0ED
ZENT, CYP2C B 7y bTRMEEEDELWHTFE
THH55, 1 XTHEROERNRD Sh 54,
BREHERICEEELF TRV I N 72DTH 5.
BBA P EEOUEICOWTIIERA  THEIC X
NT g5 722942,

KRILEDOMEREA X APl c BT 5 CYP2C OFB LV
~)VIEH#ET 125 pmol/mg protein, T 100 pmol/mg
protein TREH 7% K, % -HTIZROEIFRE O P 450
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(A)
(B)
| - J L ] L J
20 & 4 «0% 2C
(o
Fig.4 SDS-polyacrylamide gel electrophoresis

(A) and Western blot (B) analysis of liver
microsomes of untreated (lane U),
phenobarbital-treated (lane PB) and 3, 4, 5,
3, 4'-PenCB-treated dog (lane PenCB)
Each microsomes was applied the
amount of 10 xg. Lane 2C contained pur-
ified CYP2C21 (0.4 xg). Arrow indicates
the position of CYP2C21 protein.

in

HIEEOR) 14% % 5D Tniz, 72720 2 ORETiz—t
TODAXLDAVEZENTEY, £/ CYP2CO
& & 1% immunoblotting THIE L 72D wf L, &
P 450 SR IFHFRCRKD Iz b DTHEDTE DD
ThHDbDEHER NS,

Figure 4 IZR4LEE, phenobarbital (PB) 4L &
U PenCBALEEA XFF S 70V — A DBEKIKE & im-
munoblotting DFERZ 7% &5 RTRT, 4MH 24,52,
4, 5-HCBALE DA X = AETE s » o 7208, K
PCB 3 PB type DFFEKITH 2 2 L 3fI 5 T
53050 f- 5, PBALEEA XFF o7y —aZ2H0THR
HAFHlTszeE L, ZOFEREPBUETEFED
fERHFED 55 DIZxF L PenCB ALE TI3E L WL #
HOMEH D &7z, Figure 4 DSR2 HEL L 72
7 —% % Table 512779 . Table "3 #D, CYP2
CIEPBAETHL.3IMFITHEML Tz icxtL,
PenCB ALEETIIHI 1/8 I{EF L Tz, SEIT— 41

(26)

1E6 A
Table 5 Comparison of 2C subfamily
P450 content expressed in the
liver of dog
Treatment relative band intensity
untreated 1.00
phenobarbital 1.34
PenCB 0.13

Values represent the mean of two determinations

BREZWVCYP2B&& b PenCBAH I & 5> T
EL WAL T,

% =

4 X XD FRIL 72 2C subfamilyP 450 (& FHERL RIS
BWTHEMWz 3 X TO PCB congener %3 T
ElhrolzZ e, AP450 13 PCB o Icix &
AEBG L un, BELTOLT»THE LD EE
Z 6tz LirL, P450 33 FREIC & > TIIFEREER
TEBRTOEEZBHTELRVLHEBH s T Y
18 U7eh3o T, in vivo TOES5 2SRk 5485
&, FHEFIEHW S0, JiEE v CIHEER 234
5 EMARARTH S, Hi#E & LT sulphaphenazole
HHIGNTWEH, ZOEEWIEE PO CYP2C in-
hibitor £ LTHEHEN S 5D THY, SEHE VI
P 450y, -5 OE % & OFREFEIRA 2 D587 1 HE L
3 5L MIC - Tnkwy, —H%E IZAEANC
HARIZ % i ISR AN S W HS, EETTEE 4 I L7 &
12, G S i 1E CYP 2 C 0 & 28R 21
BT BLOTEE» o, Licdio TEHREBTIEIC X
LIHEOHE I Th R o2, §, CYP2C R
HEORmVHHEREREL, FRETIRMBHL DL
Bbhzd, ZOBHERSKLEER, Vb SHE
w72 PCB congener @5 %, 2,4,5,2',4,5-HCB %
CYP2COEBEREETMICHEET I ENRENT:
HTH5. EbOCYP2CHAT oA FRHBIz L hIZ
ETHEL TV L0 3RS TIRIEETIZZ Y, E D
56 testosterone O ERFHIZ 6 g-KE{LiETH D,
ZORIG %3 %5 & b P450 12 3 A subfamily
P 450 T & %2949 3, Kawano & & P 450 human -
2 (CYP2C9) IZtestosteronel6s-/KEE(LIE M & 17-
BIEEL2RHL TW320, 25 1CJurima s id e M
T CYP 2 C Tfil: & L 5 mephenytoin KEE{LIE M3,
BET LIz A T o4 FMEEYOH T & < 12 cortisone
& ethynylestradiol 12 & - T HE XN L Z & %
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PCB Toxicity and CYP2C

RHELTED®, ZhsDRVEYRBEICHBESLT
w3 AR AT E T E 2, S1E 2, 4,5,2, 4, 5-HCB
W7 A MRATarD1/20 DEECBWT, 7 DKEL
EHEE 60~T0%EEL /2, Led$ 5T 2,4,5,2, 4,5~
HCB 3 CYP2C OEERFET L2 LB L, AT
o4 NRETEEEEET 2R IREETERWEE
ZoNB, i, AEEEREEEO PCB LE2 56N
T3 3,4,53,4-PenCB TIZIZ L A EFEE ST,
INETRHBIEMEN TR LS5O FR Lo T
¥ non-planarPCB OB MED FBEWEHIRNH 2 Z L %2
HLRBLTWS DL U THEBEEY,

—7, FFTo CYP 2 C B B KT &2t
L7-& Z 3, coplanarPCB i3, # DFH % EE 1 HIE
TE2bDEEZ BNz, %72, PenCB JEAFIETiZ A
HUDFFRBKATRELLFEINTWBE Y >
NRI7BORD ST DT (Figure 4 B18), 2 DAMIZ
BRHSEE 72 3, 4[E non-planar PCB TOF —#% i
Bohd - 72238, phenobarbital LEDFER > &3F
LT, 2,4,52,4,5-HCBEMTIXCYP2CH#H
BREAERMZRTOEEZSRS, LHL, &
PCB D&, HEEIZHEML T RBEHIIHET 2
ZEDS, BEINTEPMOERE OETHE R
BHCERLTL 3D L#EH S N3, 5[E PenCB
TRoNz X D % P 450 HHEMF O¥F L Tk e
SREETH %3, fRIZ Ah-receptor 2T BIRETH
3 EThid, 2,4,5,2,4,5-HCB & coplanar PCB @
BEHEHERNCED L2 EOREDHZMD 2L n b,
coplanar PCBIZ £ 32 CYP2C 0 REBEMHE 2 ED 3
e &, B S ORBEHAEFEA»MHEE>TCYP2C
OB RIS EE L HET I D LRI NS,
FERIZEE L7z & 9 12 PenCB i3 CYP 2 B O FH % I
HL Tz, B Mz T CYP2 B B#EkAIc~ 4 5
—RSTFETHY, ZORRBZIEAZENKREND
EHIshTw3, ZOEBHBEENIREDO L 251
BITH20BEED CYP2B 0 & 35 c BEYRENE
WL EIFEZ STy,

Hol-OTEERI X, CYP2CIRAERKGH

ENTVEH L DEDORBCEE LT BIHTH .

TRbBITAREE, FERAT oA FRIKESE, 8OW
BERRE, FUERE fgEnE2rofR#ce v
CYP2CHEET 2 ZEXHLERS2TED, K
P450 TREISNAZEIIIS ORI ZHDEFHEX
nTws, Bl 72k 5122,4,5,2,4,5-HCB 33
EOWEREFRANCRLDEEE TRE I NS con-
gener THBH T Lh S, ThoEYLPCBOMIZ

159

CYP2C %4 L7z PCB-drug #HEFAMIE Z 2k
HHEZ Sh, SHRERTESHELEbh 3,

7

INE T HEEO PCB HERBERMEEr 257
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