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EYNBBREEREOEHO™EIZAET S ER
2,2".4'.5,5'-Pentachlorobiphenyl (CB101) B TX
2,2',3',4,5,6-hexachlorobiphenyl (CB132) (Fig. 2)
A 342 pmol/kg &, Wistar REEHE S w b (KE
150~200 g), ddy REEHE~< T X (k& 27~35 g)
BN S L, ERICE SRR L /.,
T, ®#E# 1, 2, 4, SHICERL, W T
A, KR, M. . BE. SIRRUOER
ZHEHL., SHBFEREHEL . RO
B OREME, AFINANT 4 B (MeS),
AFIWAI T+ F 2 F(MeSO)K T MeSO, &
Y (Fig. 2BEZNEL. 270V —AO
% 1 EMABBREE KT UDP-GT iEH.
FFo] EE 1 B 4 @ 1-chloro-2,4-dinitrobenzene
(CDNB). 1,2-dichloro-4-nitrobenzene (DCNB),
ethacrynic acid (EA) & TN 1,2-epoxy-3-(p-nitro-
phenoxy)propane (EPNP)Z BH & L 72K D glu-
tathione S-transferase (GST)YE M2 E L 7=,

(R DELE)

B TIE. in vivo TORE R UEAH
BEEHOEGOMELEEL > 2RERM
HDNEEZNITROZERRN WD,
PUEBTERTYEFA LN, Z0FEH
BWEENRICEED., EBRBHICHL THF
EHEABWTRTEEE L,

C. MRAER
1) MeSO,-PCBs OFIRERIN T BOETHE
30 s ey N 1

7 BED 3-MeSO, F#EMEK, Thbb. 3
MeSO,-CB49, 3-MeS0Q,-CB70. 3-MeSO,-CBS87,
3-MeS0,-CB101. 3-MeSO,-CB132. 3-MeSO,-

CB141 } T 3-MeS0O,-CB149 (MeSO, E# i,
PCB @ IUPAC number {7 MeSO, 2L TR
HRFITED, # cytochrome P450 BIZH 2
@, PROD (CYP2BI/2)IEMEIT 28~55 5D
MPEBINE, £, 3-MeSO,-CB49, 3-
MeSO,-CB87, 3-MeSOQ,- CB101 K& 3-MeSO,-
CB132 #512X 0. EROD (CYPIAI2EME
l4~7 FOLARNBRD N, —FH. 2 DO
4-MeSO,-PCBs. 725, 4-MeSO,-CB101,

4-MeSO,-CB149 iZWTho%E 1 HEWMHE
RIEHIZBELES A Rho 2,

SEHRF L7722 TO 3- R 4-MeSO, &k
BHIZED, CPEEBELAHSD UDP-GT
(UGT2BDIEHEIT. 68~4529DF &R EEMN
A L5N (Fig. 3). 7 BED 3-MeSO, FHil ik
B Uf 4-MeSO,-CB101 # 54212, 4-NP 2K H
ELUTHWEBE O UDP-GT (UGT1A6)IE
X 44~317% DA EZBIN, £/2, 4MU %
HE &L UZEED UDP-GT (UGT1A6)E fE
3 50~244% DEFETHEMMARD SN, T,
HE & LR UDP-GT EHL. 7 BED
3-MeSO, FHEMA KT 4-MeS0,-CB101 #5112k
DAEEZEMMED SN (Fig. 4). —H. 4-
MeSO,-CB149 %5 T3 4-NP-. 4-MU-ETF T,-
UDP-GT iEHICELIZe<B D s Nho /-
(Figs. 3and 4).

BEIZHE (Kato et al., Arch. Toxocol., 72, 541-
544 1998, Kato et al, Toxicol. Sci., 48, 51-34
1999) L7 9 FE¥H MeSO,-PCBs ¥ 5# D m
& total T, total tritodothyronine (total T;) K 78
thyroid stimulating hormone (TSH) I & 4 [H
HFonlH 7oV —ADE cytochrome P450
2, EMREEREEERY UDP-GT EHED
BERicDWwWTHEiEfr-/z. BRi%Ek5#% 3 A
OMmMiEPR TSH BEEEKESHE 7 BOF®
cytochrome P450 &. PROD (CYP2B1/2){EME R
X CP =#H & LTz UDP-GT (UGT2B){EHE &
CRENCHBEHBEGEREMRE 1=0.788, P<0.01.
r=0.796, P<0.01 R UF r=0.833, P<0.01, n=10)%}
wowoh/iz, LML, TSH BE & EROD
(CYPIAL)EM 5 D Wi 4-NP- S TN 4-MU-
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Fig. 3. Eifects of MeS0, derivatives of PCBs on UDP-
glucuronosyltransferase activities of liver microsomes in rats.
MeS0,-PCBs (20 pmol/kg) were given k.p. to rats once daily
for four days and the rats were killed seven days after
final administration. Results are expressed as the mean® S.E.

for four to eight animals. *P<(0.05, significantly different from
the control,
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Fig. 4. Effects of MeSO, derivatives of PCBs on UDP-
glucuronosyltransferase activity toward thyroxine of liver
microsomes in rats. The experimental condition was the
same as described in the legend to Fig. 3. Results are
expressed as the mean % S.E. for four to ten amimals.
*P<0.03, significantly different from the control.
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Fig. 5. Correlations between hepatic microsomal UDP.

glucuronosyl transferase activities and serum total thyroxine

concentration in MeSQ,-PCB derivative-administered rats.

Q. Control; ¥, 3-MeS0,-CB49; V, 3-MeSO,-CB70;

#, 3-MeS0,-CB87; O, 3-MeSO,CB101: M, 4-MeSO,CBIOL;

@, 3-MeS0O,-CB132; ), 3-MeSO CB141; A, 3-MeSO,CB149;

A, 4-Me8S0,-CB149. The data of T, concentrations in MeSQ,-

PCB derivative-administered rats cited from our previous papers

(Arch. Toxicol., T2 541-544 1998, Toxicol. Sci. ,48 51-54 1999),

Each point represents the mean & §.E, (vertical bars) for four to

eight animals, Regression line was calculated from nine points

except the point of 4-MeS0,-CB149 (&),
UDP-GT (UGT1A6)EM & ORICIZHEEIERD
SN2 o7, 4-MeS0,-CB149 (4-NP-FTX 4-
MU-UDP-GT {EHICELERS BN - 72) &R
WL E WD EALR G52 0 O MiEP total T,
RECEXIES5#% 7 HO 4NP KU 4-MU 25
B & L7 UDP-GT (UGT1A6)EE & D EIC.
& 72 M B (1=0.831, P<0.01 K ¥ r=0.871,
P<0.005, n=9)"38% 517z (Fig. 5). LpL.,
& total T,#E & CPEEHE & L7 UDP-GT
(UGT2BHIEH: & ORMICHBE IR D s iz
7= (Fig. 5) T 517, 4-MeSO,-CB149 %R\
Z 9 LEHORKREGE 7 HOMEF wal T,
RE LD T, UDP-GT EEOMICHEER
FIBH (r=0.784, P<0.02, n=9)0%:R% SN (Fig.

6)o
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Fig. 6. Correlation between hepatic microsomal UDP-
glucuronosyitransferase activity toward thyroxine and serum
total thyroxine concentration in MeSQ,-PCB derivative-
administered rats. O, Control; W, 3-MeSO,CR49;
¥, 3-MeSOCB70; ¥, 3-MeS0Q,CB8Y; [1, 3-MeSO,-CBI01;
B, 4-McSO,CB101; @, 3-MeSO,CB132,$, 3-MeSOCB141;
A, 3-MeSO,CB149; A, 4-MeSO,-CB149. The data of T,
concentrations in MeSO -PCB derivative-administered rats cited
from our previous papers (Arch. Toxicol., T2 541-544 1998,
Toxicol. Sci., 48 51-54 1999). Each point represents the
mean & $.E. (vertical bars) for four to eight animals. Regression

line was calculated from nine points except the point of 4-MeSO -
CB149 (A).

2) PCB D/ y — & PCB #£5IZL 5/
ERHEREHROTETOEE

Zw MZ CB101 2535 &, #5% 2.
8 HICHRBREUERERORM, 2 AICERE
BOEKTHRD SNE Fig. ). ITT A
CB101 259 5% &, 4 HBICRKERED N,

8 HEICHREROHEMARD S, £k,
CB132 25 v hil&E5ITSHE, 5K 4. 8
HIZMER. 2 HICHEBER, 2~8 BIZER
HEOHMMBREIN/L (Fig. 8). CB132 #&
HEY AT, 4 BhS 5 RIZhTTeH 3
YR T Lz, CORTRTH D WNIIFETERIZ.
fREROET. M. K. FREREOEE
BREMAED 5Nk, o

YA CB10t #4544 1 HIZ, FIEHRRE
{bEBEIREEAZD, DEgRCEALE
(Fig. %) OB, 5% 4 HTE—2 &5
3- B T8 4-MeSO, Y DER R UEENZD
s5hiz. —K. v M2 CBI0Ol #5458, HE
AR AL, T RIC CB101 5D
R RECHABELOES., Ty FOFR
3 RN 4-MeSO, BMDER DT A
B MeSO, REMBEICHAEN - . X

Fry Iw b, AT CB132 2HET R L,

CB101 #5BOFEPRELERTY 3-RU 4-
MeSO, K HEBE SR LAERVEE N
%= (Fig. 10). CB132 #5%., ™7 X DR
REFBEL 2 BEMSBBICEA L,
—h. FHEP 3-BU 4MeSO, REMIT~ T X
DR TERBOBIMNED SN,
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Fig. 7. Relative tissue weights after the administration of CB101 to rats and mice. Animals were given CB101 (342 pmol/kg)
i.p. and killed at the appropriate times after the administration. Each point represents the mean &£ S.E. (vartical bars) for two
to four animals. * P<0.05, significantly different from the corresponding control. —O—:Rats, —@-—:mice.
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i.p. and killed at the appropriate times after the administration.” Each point represents the mean & S.E. (vartical bars) for two
to four animals, *P<0.05, Significantly different from the corresponding control. —O—:Rats, —@—:mice.

&

L¥% )
=

CB101 concentration
(nmol/g)

concentration
(nmol/g)

3-MeS0, -CB101

concentration
(nmol/g)
N

4-MeSO, -CB101

0o 2 4 6 3

Time after dosing (day)

Fig. 9. Time courses of liver concentrations of CB10CI,
and its 3- and 4-MeSQ, metabolites after the
administration of CB101 to rats and mice. The
experimental conditions were the same as described in
the note to Fig.7. Each point represents the

mean =+ S.E. (vartical bars) for one to three animals.

* P<0.05, significantly different from the corresponding
value of rats. —Q=:Rats, —@—:mice.
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Fig. 10. Time courses of liver concentrations of CB132,
and its 3- and 4-MeSO, metabolites after the
administration of CB132 to rats and mice. The
experimental conditions were the same as described in
the note to Fig.8  Bach point represents the
mean * S.E. (vartical bars) for one to three animals.
* P<0.05, significantly different from the corresponding
value of rats. —O—:Rats, —@—:mice.



mEMIC CB101 #5148 Hiz0, HBE5RIT
MTHEELEOBEPHHEBEOR ST, T v
NTIE1.9%. YV ATIR074%TH- 7= (Fig.
1), 7=, CB101 @ 3-MeS f\E#H O EPHE
WEEE. v P TIF03%,. VAT 0.6%
THoT2, —H. 4-MeS REWOHMEISIZ,
v hTR 2%, YOATIE 13%THD, 3-
MeS @ LMV ENS 2, £, TT
ZIZBIT S CB101 @ 3-FKTF 4-MeSO, (X @
PEMEIGE. T POB/ELD 5~15F£<.
FNEN 0.1, 023% Th-oz. —FH. TWEW
iZ CB132 &5, RSBINTLRELSED
#EhHhttEOEEIE., Fv FTiL 026% (8 H
1Z), YUATIL 048% FETRIZ)TH -2
(Fig. 12). 7 MIZBITS CB132 DOFE MeS 18
HpOoEPHMBIGE, vTAOFNS LY
KEM27H, B MeSO, fNEYOHEMIT, ~
TAITBNWTT Y bED 48 BEREIETL Tz,
¥, ov b, IORIZEPCBEREIZBWT,
F#PIZ MeSO RBOHRMIT, BRI NAL
- 7= (Figs. 11 and 12).

Fw bk, ¥TAIZ CBIOl 25T D&,
BROD. PROD & T EROD {EMHIIAHEITHEM
L. #&5#% 8 QIcZh 5 3 BOBEREHED.
T b TRENEN 34 5. 16 R 1.7 £512.
RIATIZNFN 1118, 6 B 1.3 &I
2ol (Fig. 13), 7w BT CBI32 Z2& 595
&. BROD XX PROD i1kl 1 BERU 4 H
HIZ 2 HEOFERENARAD LN, TR
IZ CB132 2857 5 &, WERIEHITZ 4 BE
KRAICR ST (Fig 14), MB®ICBLT,
CB132 #5 Tid EROD EHEO#EMIIRED 5 H
o7,

Ty MZWTND PCB EIZBWTSH., CP
PHE X LAMHO UDP-GT EiEiL, 5% 2
~8 BIZHERRBIMARD SN/, £/, 4NP
ZREELLEROS v @ UDP-GT #E#IIZ
CB101 #4554 8 HIZ. CBI132 ®#5%#% 1 HiZH
ThickRUE, —F, TTAIC& PCB 2#
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NREHENABR- .
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Fig. 11. Fecal excretions of CB101 and its sulfur containing metabolites after the administration of CB101. Animals

were given CB101 (342 ymol/kg) i.p. and killed 8 days after the administrarion. Each point represents the mean #+ $.E.
{vartical bars) for two to three animals. —O—Rats, —@—mice.
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EEAEARED SRl o7z, Y7RIZE PCB
2% 595&, 20 GST #FiZ LAREmZT
L. vk, ITRIZE PCB 285 L 7=k,
DCNB % ZHIZ W/ mu class @ GST &1,
Fw bXDRTACEER LRNRD SN,
¥7z. EPNP ZHEITHW pi class O GST %
PEid. % PCB #5IC&D, YU AZOLEE
BEABHDWVE ERERAED SN, L
L. EA ZEHICHWE GST HFiEid. mEy
128/ PCB ¥ G5BV TEILERD shizho
7ze

D. £
1) MeSO,-PCBs ORI EVBOETE
AA R X LOREH

7 D 3-MeSO, F#E 20 pmolkg % 4 H
HIERFZE ST 5 E. # cytochrome P450 B,

PROD (CYPZBI/2){& 13, BE$R (Kato er al,

Chem.-Biol. Interact., 95, 257-268 1995, Kato et
al.,, Chem.-Biol. Interact., 95, 269-278 1995,

Environ. Toxicol. Pharmacol., 3, 137-144 199D
HEHSOEME S %2 EE 58N, R PB
ICERLEEBNY— 2R U, £k,
N5 O 3-MeSO, FHEFEIT. CP(UGT2BI)-. 4-
NP(UGT1A6)-. 4-MU(UGTI1A6)- 2 T}X T,-UDP-
GTEMZRARICENL =, Zhs DR,
3-MeSO,-PCBs 2% 1 MM UHBE%E O pB B
FEATHHZLEXZFHL TS, 51T,
3-MeSO,-PCBs 2355 2 HEMNFHEER. UDP-
GT MO, UGT2B1 (phenobarbital-inducible UGT)
IZin%. UGT1A6 (phenol UGT)2HH T3 Z
EERTHOTH S,
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DBEFIDOVTRHELEZEZ S, 4-MeSO,-
CB149 %R\ /- MeSO,-PCBs %50 ffiF
T, RE@RES® 2 A)& 4NP-RU 4-MU-
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