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Abstract

The 71 vitro metabolism of 2,2",5,5-tetrachlorobiphenyl (TCB) (CB52), 2,3,4’,5-TCB (CB70) and
3,3,4,4-TCB (CB77) with liver microsomes of Chinese (CH) hamsters was studied and compared
with those of Golden Syrian (GS) hamsters. It has been revealed that GS hamster liver microsomes
produces two hydroxy (OH)-metabolites each from three TCB isomers and that phenobarbital (PB)
pretreatment mainly increased 3-OH-metabolite of CB52 and CB70, whereas 3-methylcholanthrene
pretreatment preferentially increased 4-OH-metabolite of CB52, CB70 and CB77. In this study, CH
hamster liver microsomes produced only 4-OH-metabolite from both CB52 and CB70 and their
metabolic activities were increased to about 4-fold of untreated microsomes by PB pretreatment.
However, CH hamster liver microsomes had no activity for CB77. In addition, coumarin 7-hydroxylase
activity, a characteristic activity of CYPZA enzymes, was also markedly induced by PB pretreatment.
As with the report of Fukuhara and others, immunoblot analysis of CH hamster liver microsomes
using anti-CYP2A14 antiserum confirmed that CYP2A14 was constitutive and PB-inducible. From
these results, it was suggested that CH hamster is a unique animal different from GS hamster in terms
of the mode of TCB metabolism and that CYP2A14 plays a major role as a 4-hydroxylase for CB52 and
CB70 in CH hamster liver.
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Polychlorinated biphenyls (PCBs) &, % 3
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BLUOCHNLRAY —DIFEEYRHEER IO &,
S T\ 4 BFE T, phenobarbital (PB)
%> 3-methylcholanthrene (MC) 7 & CYP i
FNZRS 2 BUSHEAS, WAL AY —TRE B
HIERAMLEY T by, BRAWE
aflatoxin By @ 1 & & 1 1L %° 7-ethoxycoumarin
O-FlrF VLTEHEE RS &, GSNLARY =T
(& MC ATLERIC & ) B IR E SN L DIZXT L,
CH/NAAY —TIEPBHILHICE DRESI NS
Tlri L. 2ok, ESIECHNARY —
256, F%7% PBaEEMED CYP 411 &
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Fig. 1 Chemical structures of CB52, CB70 and CB77 used in this study.

(32)



CHNALRAZ —JFI2 X % TCB

CB52 3 X UFCB70 1%, PB #EM CYP2B B
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Table 1 Effect of CYP inducers on liver microsomal monooxygenases in CH and GS hamsters

Total CYP content

CYP inducer .
(nmol/mg protein)

7-ER O-deethylase
(nmol/min/mg protein)

Coumarin 7-hydroxylase
(nmol/min/mg protein)

CH hamster®

Nome 0.486 = 0.027 0.063 = 0.009 0.385 = 0.047
(1.00) (1.00) (1.00)

- 1.459 = 0.339* 0.124 + 0.024* 1.753 = 0.480°*
(3.00) (1.99) (4.55)

M 1.435 *= 0.153* 0.572 + 0.185* 0.081 + 0.012*
(2.95) (9.13) (0.21)

GS hamster”

Nome 1.025 0.179 0.255
(1.00) (1.00) (1.00)

- 1.502 0.114 0.341
(1.47) (0.64) (1.34)
1.917 2.865 0.132

Mc (1.87) (16.00) 0.52)

*Significantly different from the control, p < 0.05.
4 Fach value represents the mean = S.D. of three CH hamsters and those in parentheses are the relative ratio

to the control.

5 The data were cited from our previous reportza)

and each value represents mean of duplicate determinations

of pooled microsomes from ten GS hamsters. Coumarin 7-hydroxylase activity represents mean of duplicate

determination of pooled microsomes from three GS hamsters.
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Table 1 121X, CHB L UGS /N4 2% —F Ms
H o CYP &, 7-ER O-Fi=F VLGS &
N coumarin 7-KBBALIE 3§ % CYP HE A
DFEBEEERLE. FTHRCYP &®IiE, GS/HAR
¥ — i, PB AjALEL CRMHE Ms @ 1.5 512,
MC LT 1.9 f5I28Mm L 7225, CH YA A
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BIN5 CYPIAL ORI %G TH 5 7T-ER
O-BirF VbiEMZ T 5 &, GSNARY —
TiE MC APALERZ X 0 RALH Ms o 16 B 12840
L7zh%, CHNAZRZ =TI, MCIZX -
TARALEE Ms @ 9.1 f5IZHEZF 1280 L 72
CYP2A W35 O 22 154 T % coumarin 7-
KEEALTE X, GS/NA A% —Tlid PB RijLE T

2512,

KUWFED 1.3f5THo7272%, CHNLAY =TI
PBIZ X ) RWLHED 4.6 fFI2HIML7Z. LaL,
WAL AZ—E B2, MCRILERIZL Y, Zhe
LRI D 21% 8 £ OV 52% & B L 7.

2. CH/NLZXAZ—FF Ms IZ& 3 CB52, CB70
B LU CB77 D54

CH/NA A% —HF Ms |2k 5 TCB il %
GSNALAY —DOFEFR LKL 7. Fig 21214,
CH/NA A% —JF Ms 12 & % CB52 @ »GC-
ECDZ7u~ b7 a%mRmL7. TORE, K
, PB R B L " MC BiLEE D CH /N4
¥ —HFMs l2BWT, 1 RO E -7 H g
b REER 8.67 min IS &N, Zo¥—
713 PB APALERC X 0 B IS L 72 BREES L
DS, 3-OH & (fR¥FERH 8.27 min) Tl
%<, 4-OH KD TMS FHE Mk & SREFIRFI A5 — 3
L7z, FEkIZ, TMS &EfE L LT, CB70 @3-
OH 1k & 4-OH K 1L R FFIER 8.78 min & 9.08
min |2, CB77 ® 5-OH 1 & 4-OH fki% 11.37 min
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A) Untreated B) PB-treated C) MC-treated
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Fig. 2 GC-ECD chromatograms of the trimethylsilylated derivatives of CB52
metabolite by liver microsomes from untreated (A), PB-treated (B) and
MC-treated (C) CH hamsters.

Table 2 Effects of CYP inducers on the metabolism of CB52, CB70 and CB77 by CH and GS hamster liver microsomes

Metabolite formed (pmol/min/mg protein)

CYP inducer CB52 CB70 CB77
3-OH 4-OH 3-OH 4-OH 5-OH 4-OH
CH hamster®
20.1 = 3.3 22.3 4.2
None N.D. (1.00) N.D. (1.00) N.D. N.D.
68.0 = 15.0* 83.0=25.1%
PB N.D. (3.38) N.D. (3.73) N.D. N.D.
25.1 2.8 18.2 0.4
MC N.D. (1.25) N.D. (0.82) N.D. N.D.

GS hamster”

6.3 0.5 5.6 0.3 59+1.4 46.8 £ 2.1

None (1.00) (1.00) (1.00) (1.00) ND. ND.
20.1 £0.2* 11.1 =0.3* 40.7 £ 2.1* 59.0 £ 2.3

PB 0.9+0.7 N.D
(3.19) (1.98) (6.90) (1.26)

3.6 £0.4% 52+0.6% 9.4 +=9.6™
+ +
Me (0.57) (2.71) ND. (2.06) 0.4=0.1 3:6=0.7

*Significantly different from the control, p < 0.05. N.D., not detected.

2 Fach value represents the mean *+ S.D. of three CH hamsters and those in parentheses are the relative ratio to the control.
Y The data were cited from our previous reportsgﬂg) and each value represents the mean of triplicate determinations of

pooled microsomes from ten GS hamsters.
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B) Anti-rat CYP2A2
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C) Anti-rat CYP1A1

Con

Fig. 3 Immunoblot analysis of liver microsomes from CYP inducers-treated CH hamsters with
antiserum against CYP2A14 (A), rat CYP2A2 (B) and rat CYP1A1 (C). Lanes Con, PB and MC
contain liver microsomes (10 ¢ g protein each) from untreated, PB-treated and MC-treated CH

36
A) Anti-CYP2A14
Con PB  MC Con
hamsters, respectively.
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MRAVEHASHERE LT\ 7z. & OFESF21E, Fukuhara
5OME L EREIC, PB OftEEEE (CYP2B B
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ZEERIELTWS ERDbID.
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TCB o %7z & 2%, CB52 & CB70 \2xf
L, 4OHMEOA AR L, 3-OHFIF4< ibﬂi
ENhhot. T2, ZOEME PBRTLEEC
D, AR5IZmL7z. 2561, _®TCBKH®*
B8y — 1L, CYP2A BER OB RIEETH
% coumarin 7-KEEILIEEDFEE /Ny — & L <
—HLTWwW/ IR, CB52 &
CB70 ® 4-/kfefbEiF & LC, CYP2ABZOH
AR SN, 512, Pt CYP2A14 Htliyk %
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HO 4 Cl Cl
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Cl Cl > 4
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[ I # |
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CB52 GS CYP2A8 Ho ‘ O
cl 4-OH Ccl
HO 2 Cl 1
D ST S
3 GS CYP2B
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cero GS CYP1AZ2 cYP2a8 "o !
cl 4-0H
Cl 1
| CH N/A 5
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ol —
s - CH N/A s,
GS CYP1A2?

4-OH

Fig. 4 Postulated metabolic pathways of CB52, CB70 and CB77 by CYP isoforms in CH
and GS hamsters. N/A, not applicable.
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P Eo#EFRS 5, Fukuhara HI2X D E#E S
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2)

3)

4)

5)
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VLB FE AR M BT 2E—30 F D & A—. pp.
93-110, JutRF 4. 2000.
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W oEE LR, ARIERSC IHHEZ,
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