BIFHZAAXT EHOR~OERFEEIL,
FRER L D b EWVWI ERBRESINTVS
(34) , TNHLDEENLEZTZHE,
TCDD 2 & 2 %t REEI R s EH
ThHHERE LT, BIFE~D TCDD D
BATE, b LETRBEEORE SESH
BELTWaHA[RHENRETOND, £/, Z
NWREETHILUL, KERT > P OKIZERE
EHAED TCDD 2% ETH5Z 2104V,
JRAF L FRDOBR G2 BHE TE 5D TIER
WinEFREINT, LED XS REZRD D
&L AR TR, ¥AFTFRT LRI
AR ERE DML B E LT K
8BS » h~0 TCDD DOMENEZERE
ATV, FBRICBIT D AT 8 A RARLVE S
AREER~DEEZ BT LT,

B. Fik - &R

TCDD BHMEAREESIZLES Y FREREDX
TO4 FHRILEVERBEORBRED

AT A RFRVE L, EERERICBY
THREIZFET2a VAT u— v z]
B LTEEREND, TOERITIE,

cytochrome P450 (Cyp) %8k &3 Bk«
IptgRetE S X BB E$ % (Fig. 1)

WHFFEZEICRBIT D 2 E TORNE,

TCDD FHABREERFIZE T 2 IBIFHERICE
W\ T, steroidogenic acute regulatory protein
(StAR), CYP11Al, CYPLIBI1,CYP17 # T}
{Z 3B-hydroxysteroid dehydrogenase DFEH,
BRI O — LR EEILERTT S
ZEBHALNEIRSTND, &I T, A8
HTIE, ZOFNPBAT A RFRLVE A

EROEEEM A 55 StAR (ZEFEHB L.,
KEET » h~0D TCDD WMENE 5z &

DEBERRILI,

7 HS O Wistar ZHEME S »~ Mz TCDD
(10 pg/kg) ZHENKEG L, £D 5 L
I BRIDIRERE R Lo, MENKREIZD
Wik, EREYARMEMEELEE (71
T v 7 BRASHE) AW, X2 e
H —)VEREE T TIT o7z, 2 b —/LEEIC
I, B TH S comoil ZRERS L., [
BROWEZITo 7=, M LzlEss L 0 T
Z mRNA ZHiH L, WERERE 21TV
cDNA ZFR# L7,

Fig. 2 |12, ¥BIcKIT 5 StAR O
mRNA E% ¥E&R RT-PCR EZHW
TEELIEERERT, ZILE TORERD
5. TCDD FHAIREERE O (FHEEICI51>
T. StAR mRNA &L, =2 b —/LD
40% BEIZCETRTTLHIEDHLMNE
o TS, ZIUTK L, pREREET v -~
® TCDD DRHZENI 5 TiL, HFE StAR
mRNA EIZEEHIFED bR o7,

TCDD MNZEMRIFE(C & & T E (AIEIRFH
RILVELORBELEE)

FIFREBEICBIT A AT A RkLE YV
ALRRBER DO LA EFIL, T EK
LV RWSNLHERRFALVETHD
EEZDNTVWS, BE, YIFREICHT
BINETOREND, TCDD K135
BRICBITDIBIFREDAT v A KA/LE
VEARBEEORBETIL, MTEETO
LH B-subunit O&RIKTIZERT S Z &
BHLMNE RTINS, EDRENDL, T
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v MERERIZX 5 TCDD ORMENKRE
. BBRORTa A RELVECEREBEED
HRBIIHEL 52 olc, £Z T, £
DIRRZH ST 57280, TCDD DJ
ENFEE D T EEOMHERIEE A NLE D
HBEIIRITTEEIZ OV TR L,
FDOBRE & RO HFIEICTREB LT
v MERERE Y TEREZRHEL L, FROFHE
T cDNA B L=, ThEVr T
LT, $FB8A7 primer 2T LH, ¥
NI AR VE > (follicle-stimulating
hormone: FSH) DO F LD B-subunit D
mRNA B2 EE L7, ZORFORNIZ
TCDD DN TEE~DOBITE MR T 5 H
BT, CYPIAl mRNA B2 E& L7z, %
DFER . TCDD ALEEETi, B 7 mRNA
BEOBEMBRD 57z (Fig.3) , CYPIAL
i, FAFF LV UBIRFICHEESND Z
ERHOENTWDLEYHERD—DT
H AA XV ERBEORED—DT
HD, 18> T, AT THWIZMENK S
EIZE Y, FTEMKIT TCDD [ZBREINT
WA Z LR XLz, KRIZ, LH & FSH
?® B-subunit ® mMRNA EF#E&L7, £
DFER. WTFhic oW T, TCDD ALH
Hlalbo—NVEELOMICETRD L
niginotz (Fig 4) ., LEDOHERNS
TCDD B AT DI T TR IV THIE
SN D MERHIEALE S DEBEORKT
iE. BFOMERENZBRTHY | RERT
v MO T EAE~D TCDD BRE ClIHE
MENRNZ ERHALNE RS T,

(B ~DALRE)

AR BT D BmERIE, [T

FYEBRHA E 12 £5F 4 FIcEOX,
BMEBREESIZ L DERFBEOAR L
DL ER LT,

C. %
TCDD I L AEEZOHTY,

,-u. /rI\—

PHEATENR
R ONDBMREEIL. FDORED
K& Ihb, BIEHEOCHEA, BLOTE
EORBENLBEELHAREL 2o TWD,
ZDORIEBE IOV TERAHRELZ
D, B RFICBIT SBEN L. BIFRA~
DEENELBEELTNE EEZLND,
AHFFETid. TCDD D~ DRE &N %
HREEREOFERTH D &E X B
7 v h~® TCDD MENEEEEIZ X
LHBLBE L, TOFEER, BT v |k
DRERIZBIT D AT A RELVE VAR
%%:ﬁ@’?ﬁ@*‘f%@%ﬂﬁf»
T OB EIL, TCDD AT LV ZEAfk
L7Zzino7- (Fig.2 BLW 4) o ZHLHD
BERIPL, PR ELHEDOH~D
TCDD DIEFE TIIEAT oA RERKFZE~
DEEITER SRV ATREMED RIS X
iz,

:nifwﬁima FHA&iz TCDD 23
BT SN HEE . BIF~OBITRIIREGE
@(W&%&Ef%ékﬁ%émfmé
(3,4) ., EHIT, ZDOH HLERICBTT

X, BEED B%RELOHRENHD
ZeEnb (34) | BFERICBITT &
IR E (BFREED 0.008%RE) T
HHETFEIND, YEEICEIT D&
735, TCDD BHEREIZ X HMFAT 1
A FRNVEVERBEORIETI
TamlpyguT®mgfiﬁtéh&
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2o7- (1) , TCDD 1 pg/kg BSEHEICIRE
ENTHBE, LRROLENSHBFOMCE
7% TCDD DIREEZEREIL, O THETH
HEFRIND, KEFITHWZ TCDD
ORE (10 pgkg) Xzt LTIHEFIC
EWHETHDIZ b, MENBREICE
7% TCDD DBREENPA+575 Tholz
EIEB T W, T, HMENREZDOT
FTARIZIBUVT, CYPIAl mRNA 2FEEIC
L W= Z &5 (Fig 3) . TCDD 13,
TEEECTEZEL EHEZRELLLEZ
bivd, UELD ., WBIFFERZ TCDD
D% AT, TCDD DN ~DBIT
b LITBEENER CIXeL ., BBiF
D E & D TCDD ~O st E R T
HDHAREENE X BN D,

MIZBE 3 HIFFRITBRAE THIERII R S
ATWDN, REALREHZ D, iz, B
AN IIT D RMERE DR, b L <134
RF 23 B IS DV Tk, ARERIZER
TAHENE RS> THD EFRENT
WA HDD, FEHIZOWTIEIREZERHATSH
BHo ALY . TCDD (39 5 IE{FAM
T OV AR LE W OIET I3, BT
BETIHR<ME & O RIGHEICER$ % 7]
BEMENTR I N, D), 5%, M
DFE., WNIRIFISEHE L REIC AN
MEEERTAILENRD D EEZOND,

D. ZEER
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Fig. 1. The pathways of steroidogenesis
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Fig. 2. Change in the expression of testicular StAR mRNA in

rat treated with intraventricular injection of TCDD (10 ng/kg).
The values represent the mean £ S.E. of 4 mice. The expression levels of the
mRNA were normalized by B-actin used as a standard mRNA.
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Fig. 3. Induction of pituitary CYP1A1 mRNA in rat treated

with intraventricular injection of TCDD (10 pg/kg). The values
represent the mean = S.E. of 4 or 5 mice. The expression levels of the
mRNA were normalized by B-actin used as a standard mRNA. Significant
different from control: *, p<0.001.
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Fig. 4. Change in the expression of pituitary LH and FSH B-
subunit mRNAs in rat treated with intraventricular injection of
TCDD (10 pg/kg). The values represent the mean = S.E. of 4 or 5 mice.

The expression levels of the mRNA were normalized by B-actin used as a
standard mRNA.
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STHBEREE
2,2°,3,4°,5,5’-ASHEFBILE 7 2=/L(CB146) D EY AT IZ L Bin vitroftaH

SEFIEE  BH EE PHFEREEERE fE

MREE

4-7KEE{L(OH)-CB146/ZPCBIR M D55 | ALK+ T, 4-OH-CB187{ZIR >
T, 2HZBIZEBRE THREHSNLTWS, ARHEMOBPCBEL TCB146, CB1381 LY
CBI53E Z 6 AHZENG, KL TIXET ., CBI4DLDOARDOFEEZALNI TS
72 Fvh, BALEYR NLRZ—BLREMFI 70 — AMs)HIZ L Bin vitrof$E %58
ARz, FOFER ., SEEO— KB LK (M-1, M2B L UOM-3) NAERKEIL, ZDHH M-
1EM-213F N ZF 13" -OH-CB146 24-OH-CB146 THAHZ ENBLM LR o1, Friz4-
OH-CB146 M-2)13T7v b CARRIBEMENRE WL, BV -Z LTy MR W TEMTFCE
W ELBDME o7, 723, 4-OH-CBl46D A RITE /L Ev bR PBBIUMCHT
MERT Y P B L ONLRY —FMs TIEEA L MU 720 o7, ZOFERIZ. 4-OH-CB146
DAERKIZPBEEEMEDP450, 7720 HCYP2BEZENHEOBEEL CWVRWI LA RIEL T
WA, —F. 3’ -OH-CB146 DA R IFZPBHIALEE T v b, BBV R B LN LAY —FMs

DN THELIIEMUI-Z 85 CYP2BEEZ D B E 2RI ST,

A. BFEEH

EhNEE LB O Iz, PCB R
WD 4-KEELOH) D B E TR X
nNTng 9 BH Lot 4-OH-CB187
T, RWT 4-OH-CB146 3 L% 4-OH-
CB107 Thb, Y= TiL, 9 4-OH-
CB187 @™ #l PCB ZBALNZT 5729
CB187 & CB183 OMREHINI DWW THRFILIZE
=%, 4-OH-CB187 | CB187 MbAREN
BHH 80 CB183 Mbid e EmEninzs

NEADEA o7 © ) —T5, 4-OH-CB146 (3.

CB146 H 57211 C72<, CB138 < CB153 %>
bty 4,5-TRFVROARKIS L NIH 857
ERRHELTERINDATREEDRH D, A5
TIL, 2 BIcZ<Hmii&hsd 4-OH-CB146
23, CB146 DBAERKIIONEINZDOVNTT
Vb BTV NAAZ—BIOEMFI T
Y —ILMs)E FVVTRRETL 72,

. BRIk
® CB146 D& AL :2,4,5-F)/mur =) 8

FW 1,2,4-N) v B 27 /anT
FL U TEMNL, BREEEA Y TINEMZ,
T, 110°C, 24 FBIRGS T, s
EIL, n-~FHh U THBE#E%, TAITBIY
VAT N FIT ST LTz, IRIZ, CB146 %
& oSy A TBRMES . HPLC 1AL TR L 7=
(PRFFIERT 39.6min; MIE 99%), HPLC £
B YMC-Pack ODS (250 X 20mm
LD IRBEWR . 100% 7B h=RJL; ¥t H .
4.0ml/min; K& H g & 254nm, FEEREM I L

O SLER  EERENMIL. Wistar RBEMT >

FIKER) 200g), Hartley ZHEMEELEYH
(RER 2809)B LN Golden syrian HEME
LREZ—(RER 90g)x AV 2, BT Ms
DOFRBUL, ROHE, 7=/ EZ—/L(PB,

80 mg/kg/day X3, ip)BLN 3-AF)Naz
r (MC, 20 mg/kg/day X 3. ip)BITLEED
BEMIVIFLEHL BEICLVITo7 &
FAT Ms (94445) 13 BD Gentest #EmHEEAL
7o fRBHEME: 40uM CB146 % . AT Ms,
NADPH 4 fk % . 6mM MgCl, . 100mM
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HEPES #2&ik(pH 7.4)LEH12, 37°CT 1 B
A Fa_X—hLTzk, ZaakiLh-2% )
— 2 DRI n-~FH o CIEBHL, &
DI T AL TAF VA%, GC-ECD ¥
L GC-MS IV BIEL., RO EE
X CB146 ﬁi’j'fﬂ:ﬁi@ffﬁgﬁ%ﬁﬁb\fﬁo
7o

(R ERE~DELRE)

[k EERFICB T DBMERDO-D
DS IZHEV, BVAT Ms OFRUZEEL T
X, BV O ERE TELETERET 570
BT — T )VIREE SDIZHR IR 2 FRFTL C
[ESE . SHENROAOO B MIC IV SE
77

C. hERER

Fig. 121X, CB146 27> h, TLEYIBX
UEMIT Ms &E812 37°CT 60 A F=
N—rLTHELN-REHD GC 7ua~<hrT
LERT, RIOEBEIT Ms DA ELE
v N O IR 16.11min, 16.74min B
O 17.23min 12 3 KORBHL— 25k H
ANz, InNbEZENEI M-1,M-2 BLW
M-3 &L7, 728, RAETTIE M-2 D
AR EEINTZDS, RUENLARY—TiHR
e —rix e Aohiedotc, — 5, ek
f Ms D& BAZENRLLHLLDD M-
2 & M-3 iXIFEAEDENTERENTZ, Bt
54 DHH 24 13EBIZ M-1 bAERLTZ,

WIZ, TNOREMEERTHEEDIC

BRENY T P450 FEHRIRTOEDOFELHA
~7z(Table 1), £§ ., ROUHEENLEY DT

A . M-1.M-2 BXO M-3 (ZZFNFh 28.2.

1.3 BXW 4.7pmol/hr/mg protein TH>7~,
EFhe.RXROLHBETyFTO M2 X
24.2pmol/hr/mg protein Tdho7=, RIZ
RILEDBE  E/VEYPTIE M-1 & M2
ITENEIURMBED 4.2 5L 5.6FIHM
L7z, M-3 i &e<mtianiahor-, — 7,

T BIUONLRE—TiL M-1 BFiT-icE
LML, EFOEKEITIT Y MENLAZ —
T.ZnEFHh 51.7 & 31.9 pmol/hr/mg
protein THoTz, 7235, T hD M-2 (IR
B 1.2 B2 &Eedolz, &6, MC #i
MEDOLE ., E/VEYNTIL, RAOABE A
M-2 78 5.1 . M—-3 2% 3.9 fZiZ L7223,

M-1 (ZIZEAE BTz, Fl2, TV T
i M=2 [ ZRLE DK 50%IZF THEELT-,
INDBAZ —TIIRLEEFRIC, DI
EpEnienot,

RIZB IS4 &A% DRF Ms ZFHWT
REEFA-EZA M-2 & M-3 BERFH
W Thotlzr, ZILbDEEEILENE N,
BT 8.0¢& 4.2 pmol/hr/mg protein, &
Tl 8.9 & 4.0 THY, FrloRERMERL
OME A Z B EI N2 ) o7=(Table 2), 7=
7ZL M-1 4T, ZETIEe<Emasnd. B
MTH 54 24 LR SN oTz,

Iz, ZNHDREH DL FEEEZ L)
23572, TREAHHMEL T 4-MeO-
CB146 . 3-MeO-CB153 . 4’ -MeO-CB133
BLU 3°-MeO-CB146 ZRIiEA& L., GC-
MS | io JBATST AT —ars GC-
ECD (B AR Z B LT, D
F. Table 3 (Z/RT LI, SHEDORHH (£
FIALE) T FE 388 2HL T
BIENL, —KBILETHLZENHALNE
2otz ZDHrH M=1 (AF AKAK) & M2 (R
F ML) X ZFNE N 37 -MeO-CB146 &
4-MeO-CB146 @ GC {REfREfEE2IC—
BT HEEBIT, TRTTFT AT —arbig
ENE—ELT, 2720 M-3 iIZOoWTiE—
BKTHL0072, BEDLZATHTHD,

D. £%

A3 LY., 4-OH-CB146 (M-2) %
CBU6MBARRINAZENHH THLNE
ot BIZT b CAERIEENT WL, &
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Wi Z EIZ Ty MIIRWCTEMFTEWZ LS B
bk igolz, ZOREEZ. EMLIEF AL
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A) Rat B) Guinea Pig C) Human (HH74)

{ | W

. — CBl146 _— CBl46 — CBl146
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10 20 30 10 20 30 10 20 30

Retention time (min) Retention time ((min) Retention time (min)

Fig. 1 GC-ECD chromatograms of the methylated derivatives of CB146 metabolites formed
by liver microsomes of unreated rats (A), untreated guinea pigs (B) and human HH 74

(©).
The column used for GC-ECD was a DB-1 capillary column (30 m long).
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Table 1 Effects of P450 inducers on CB146 metabolism with liver microsomes of

rats, guinea pigs and hamsters

Metabolite formed (pmol/hr/mg protein)

Treatment M-1 M-2 M-3
Rat
Untreated N.D. 242+£23 N.D.
(1.00)
PB-treated 51.7+ 8.6* 280+34 N.D.
(1.16)
MC-treated N.D. 12.7 £ 5.6* N.D.
(0.52)
Guinea pig
Untreated 282+54 13+£1.6 47+58
(1.00) (1.00) (1.00)
PB-treated 117.0+13.2* 7.1+1.8% N.D.
4.15) (5.62)
MC-treated 26.1+14.6 64+52 182 +£32%
(0.93) (5.12) (3.85)
Hamster
Untreated N.D. N.D. N.D.
PB-treated 319+£5.5*% N.D. N.D.
MC-treated N.D. N.D. N.D.

N.D., not detected.
Each value represents the mean + S.D. of four animals and those in parentheses are the
relative ratio of untreated animals.

* Significantly different from untreated animals (p<0.05).
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Table 2  In vitro metabolism of CB146 by liver microsomes prepared from nine

humans.

: Metabolite formed (pmol/hr/mg protein)
No. Sex M-1 M-2 M-3
HG32 oh N.D. 5.4 N.D.
HG64 g 3.0 7.7 3.1
HG74 o N.D. _ 11.0 89
HH74 ok 5.6 6.3 3.6
HHS81 ok N.D. 9.6 5.5
Ave. £ S.D. g 1.7+25 80+£25 42+33
HH77 { N.D. 9.5 5.1
HHO91 ? N.D. 83 2.7
HH101 { N.D. 10.9 4.2
HK37 ? N.D. 6.9 4.3
Ave. £ S.D. L N.D. 89+1.7 40+1.0

N.D., not detected.
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Table 3 Mass spectral data and retention times of the methylated derivatives of three CB146
metabolites and its synthetic compounds in GC-MS

Molecular Mass spectral data (relative abundance, %) Retention
Compound weight  (M*+] [M*-15] [M*-43] [M+-50]
[Mt-113] time (min)
in GC-ECD

M-1 388 100 9 26 10 41 16.11
M-2 388 100 32 22 - 48 16.75
M-3 388 100 N.D. N.D. N.D. N.D. 17.23
6-MeO-CB146 388 100 - - 134 39 14.14
3'-MeO-CB146 388 100 8 37 12 37 16.11
4'-MeO-CB133 388 100 36 33 - 40 16.27
3-MeO-CB153 388 100 7 45 13 42 16.67
4-MeO-CB146 388 100 44 36 - 46 16.75

N.D., not determined.

CB133, 2,2',3,3",5,5"-hexaCB; CB153, 2,2',4,4',5,5'-hexaCB.

DB-1 capillary column (30 m long) was used for GC-MS and GC-ECD.

The oven temperature in GC-MS was programmed from 70°C (2 min) to 230°C at a rate of
20°C/min and then to 280°C at a rate of 4°C /min. The temperatures in the injection port and
the detector were 250°C. The oven temperature used in GC-ECD was 230°C.
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Fig. 2 Postulated metabolic pathways of CB146 in animal and human liver.
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