D EBENIE HSD 71/ 73— ATH2
38-HSD type 1 & 178-HSD type 111 iZHI3E L
TW% (Baker et al., 1999; Baker et al., 1997).
L LA BRBRTOS %7 i
3B-HSD DHEIBNL, TRTDATF—JIZBn
T—HTH-oM,. Pa50scc & P450cl7
mRNA OFEEIIPNDO TlIFE <., #H D 4
HE TRz L, 0% PND70 N &5
Bz 3 I DN THREASRLIZ LR L
Joo ZEBE, BEFOROFAEF TIIMER
2 REFILANIZ I D — @Mz s A b A7
DVRBENERL TEOBABICHDL
(Corbier et al., 1998; Rhoda et al., 1984), €D
BEEHICASD LT A NAT OV BERRK
AMIZETAHAETCHOERLET S
(Miyachi et al., 1972). ZOHAEBEEN 5HR
RAHETOATOAC REGROTOT - ))
EAMATIE, TANATOEREERT
5 P450scc ®° P450c17 O mRNA DI
LRIARLTWAEIICEDNS, Th
Wt U2 R T, P450scc @ mRNA %
A &8 OE&E@EL T, invivo @ PND4
M5 PND 8 ORRTOFEHELIDbENL
NIV EHFLE. 20 E. D &%
P450scc O mRNA ORBIIREHEERICH
WTHRINTWS L fERDITFon s,
HdBREPCEEN F B0 TR
Y Z & 5T P450scc DERF DD
PP IIVREREARME N 2o hb L
Nz,

-
—

2. BERBLEHFEFYIABR T
PCB126 iZ& D CYP1A1l AFHEIND
FAFFL BB THEARENLT
CYP1A1 23###E E N5 (Poland and Knutson,
1982; Denison et al.,, 1991; Whilock et al.,
1990; Safe et al., 1986), CYP1A1 D& 5 /x4t
kb EME RN T L2BEDOHEHIL, ¥
FHBRIEEYRBEOL - EHBEZMED
BWNAF T =N — &5 (Safe et. al,
1994; Hooper et. al., 1995} . PCB126 iZ i3
FAHERE 0.1 AT H TN TBD (Van den
Berg et al., 1998). PCB126 {2 & > THB TIZ
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EROD &M & U THiH 315 CYP1A1 DBE
FRIEENFEF N/ (DeVito etal., 2000).
ERFIZBNTS, BB EFERT
PCB126 IZ K 0 HB&EFN T CYPIAL
mRNA OREAEEE I HE XN/, PCB126
ZEZE co-PCB [ THERICHBWLTHEAEN
TCDD FDEHEZHET S, ZOHKEIR
PCB126 IR IC. RE<HERAD
AR LU CTHEHBMICERLEZ 2R
TWa, LWLAMNS invive T TCDD 120
B LIRS v b OBRTIE CYP1A1 135
HXxN7/2 (Roman et. al,, 1998b), Z#i
Be2DOHS v hERWESRNZERTD
WHREINIz, SHOMTTHREERLH
R &R & O CYPIAL mRNA ¥
HOBWERBNIDWTHENS Z EANE
THbH, ZOENIFERTORERENE
TR R RINL CYPIAL BREEDBWTH
M, HHEWL CYPIAlL BETF 773 U—
ORHEFOENTHEMD LI,

3. PCBI26 I ERELZHEFTUR
BRTOEMEMBRE I U MRokim
DRERICEEE G X0
AMATCHERALEZITXRTOBE®
PCB126 iIZBWT. SSERHR L /SR &M
Mtz N URIRO BrdU XU 271
2T A EAERED SN o,
AR EERBLT B DON T
71— & L TRIW/= Hsp86 mRNA DR B
SN MU MR EERILT B720045
T —H—EUTHW?EZ ABP mRNA D%
BIZIX. PCB126 iZ L 521 EI3EED s Niah
272 (B.4), ZNSOBrd-U XY A
DT I AR FERN RT-PCR ICX 5K R
. PCB126 M¥iHEF <7 ZAEBETORA
#ifeL (gonocytes) 1t2)L k1) HIKL O HFATE
FHICIIEBE S5 AWI EERLTVS,
IS, WTNOBED PCB126 BT
© TUNEL B4 MR B L)L Y
MBI XN o o, BT~ A
BiIz3 7R b~ 2280 TR EE
LAEWEREINTNEIEMNS  (Wang



et al.,, 1998). T 5 OFERIL PCBI26
LA O FEMRL (prespermatogenic cells)
BLUEN NI TR - A RFE
T, RGO ERES A NI EE
RLTWA,

BT HIIC TCDD 2@/
ST O TR TS EEIL. MR
THEBRERENREGESNTED. O
WEFEARIATHS. Mably (1992a) 5.
{KHRO TCDD & HEHICRET S &, M
FEAT D S5 M & BREEHNC T T — BRI
BERP -AHTELE (DSP) BHEAPT
HEME LTS, LHALAEMNS, Gray
(1997) SIFENGEWHETE SNz, T
77.. Faqi (1998a) &1, MEZ v MZRIIMR
ELTHAIY % 2 M 5 TCDD 245
L. —HMIc—ETDOEEFHARELT
TCDD ##5L7-E 25, HEERIIE
L7and oo DSPIZHH S MTEA 35 &
LLTWnh, —H. PCBI26 % 10 ugkg bw
OMET GD 15 @ Wistar %7y MOHE
TRETCHEESETO & EFORRE
B DSP IZIZE(AEN (Faqi et al, 1998)
ZEBWELE. A DLENIZ, TCDD %
GD15 @ Holtzman 7 v MZ¥H L., FHEH
LS AN LT RE I N RERT A
BBEL THRBRORES, HTEKRIC
I s g a5 L7- (Ohsako et
al., 2001),

P EBFEF YT ABROBEE
BRIZE->THENLBRIL, F14F2 2
HAHABBOREIIHL T, Hlot
VU IR ORI EEN R E 5 R
WZ EERLTWS, ZOWGILEE g
BIoBWTTy MEROBRER S DSPIZ
YA FF L N EE LN e
WWEELTWAEEDODNS,

4. PCB126 WdHF T I ABENOAT
14 REmREEE mRNA RIRICEESH A
2

FAFdEL oMNFEFBERIBTSX
F 13 RERRBEED mRNA L ~VICHEEE
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HEaMEINTELEHE M TRV, &
%E T PCB126 DEREEIC & D aR B IE %
U HEAF < AR RIZ B S P4S0sce D
mRNA EE MG EICH D L. P450cl7
mRNA FEH Ti3AEICHmL 7z, BIRICB
e TR, BEMAMBLUPERAT Y b
OFRIEHR OB ERIZBWT, RT-PCR
ERWTHEHIENTHEY,. TCDD #EFT
P450 7 017 #—1 mRNA RIRAHEAD LT
V3% (Dasmahapatra et. al., 2000) . B, 7
J NEERSIRTIZ L T P450 TUTH
—VYOR/RETO S LEERCRToOE—¥
— T 7 2 XRE BRD TN
H—T LA MREELTNBIEARE
NJ= (Hickey et. al., 1990) « THPZ &1 F
F AR EEEMPaS) TOTI—YD
BETRBE2HENICHEL TWS00D
L, ULivLais, e O ERmN
RT-PCR #: % 1\ /= B Tid PND70 DEFR
R AKRIZBNTS P4S0 7 AT —
ORBERETER D2 (T —F KB
DT, A% PaS0 TR Y — VDRSS
A AF L Lo THENIZEEZZTS
MEIMNERFT LILENDH D,
FAFFLNRATTARBO
P450scc DiEMERDVEEH I EERLE
WEWlE2EH S, 7 v BT TCDD N
P450scc DIEMERID & 2 L A 70— )L §iE
FORGMECL > THENTA AT
ViBEMRRAOL., TLT RS OCERAD
FHEEL S EE 9 (Kleeman etal,
1990; Moore etal., 1991), [FI4kiZ. PCB126
EEUPCBEAM ARG LIZFORETH
2 a2 RUT D P4S0sce 157 < HE
$ 5 (Machala et.al,, 1998), 7=, HAFMA]
Ot v FEROBR BHRORERCS
W, TCDD iZ& D P450scc mRNA D¥E
B EIoE A9 % (Dasmahapatra e al.,
2000). & DS TIE PCB126 A3k D%
HHZ BT~ 7 AR TH BT % P450sce
FEAMHET D 2 EERT EMTELA,
TN T A NATOVEAEICERT
5 EHEZ LD, PR, Peterson S, 1.0 ug



/kg bw O A® T TCDD % GD15 OFRN YR
>y MRS LEEEIC, BEFTIIH
HEBDTAMATOY—IUNHAR 4
WEf S TR, S — T OBERD 53%I2E
DY HEREL TS (Mablyet, al,, 1992) ,
ZDFAFAF L L BHEFTOFTA R
AT =TT VWEHANGD, &
BLARNTYA4F 2 HEE P450scc D
RITMENZ @B W= EERLTHED, D
< EBHE WY — DB 5 TNZEb %
ML TWAREN NS 5.

PCB126 IZHL D P450c17 mRNA FEHMN
ML EBRSKIIOWT, Baidar/ 55—
PCB D& DI TCDD HMEARHTERH O
THHEEZLTNS, Andric 5 (2000) 1T
a7 53 —PCB MFEAEEETN T
EHbns PCB IEAWD Askarel ZEH
Mz s Ui a SERZ T RIS
LA EEAND EWFHDOERMRERI
RizoTWaHEHELE. FEIERS
&, Askarel OB BIEREA 5T P450c17
EENHESN, ENTFANATO VR
MPEEICHEADT S, —H. Askarel D H[E]FE
BN STl P450c17 DIEHELE Askarel 12 &
DR ENMET A R AT 0 EIRRAERIC
Wiy s. ZOo®MET. MR LA
& ZITII PCBIRG N T EA IS EN I T
YRZURIERLT, dF RO
DLW EELIRS T &1L - TRHEMNIC
BRTOFAMATULEKRBEZEDEE
Il EERLTVWS, LML S, PCB
RAEVOHBNAERZKRE T, P450c17 @
BEREHEIARICHENT 5, Be DERIC
BT 1000 nM DBED PCB126 #5534
BICIHRMU 8B, P450c17 mRNA BN
RTHIL Z2oiE (K. 5) PCB126 %
P450c17 DIERZEENICHNSES 2
EEBLRL TS, T3NS Askarel 125 F
N5375F—pCB B#ZH$5L. PCB
RSN ET LA O U BREROBRT
HBAFEENENEEZ NS,
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E. #H

AT, 1 FF KB ERT
co-PCB [Al &R D PCB126 #HWT, A
NOAKROBERERZITL., F144
CORTHERNOBEEZEEORT &,
co-PCB OH 2 TCDD £ D#ME & PCB #54
D3 TCDD HHEDOHNF DE N ERHT S
ZEERA. EOWER, PCB126 (JHEME4E
FMINE (Gonoeyte) &)L B U HIREO H4E
I EEN RSS2 0D, RN
TOA RERICIEE DEBEMICERL T,
P4S0 %5 A RNATOCEAREEXETHS
P450scc mRNA O ¥EE % PCB126 D&k
AR X 8, P450c17 mRNA DFEH %
HBIEENICHENSES Z EN e
272, PCB126 12X % P450c17 mRNA DX
BIEnERIZIE TCDD ik T % nThg it
MiRENi.

F. 3%

Andric, 5.A., Kostic, TA., Dragisic, S.M.,
Andric, N.L., Stojilkovic, S.S., Kovacevic,
R.Z  (2000). Acute
polychlorinated biphenyl-containing and

effects of
—free transformer fluids on rat testicular

steroidogenesis.  Environmental  Health
Perspectives 108, 955-959,

Baker, PJ., Sha, J.A., McBride, M.W., Peng, L.,
Payne, A.H., O'Shaughnessy, PJ. (1999).

of

dehydrogenase type I and type VI isoforms

Expression 3beta-hydroxysteroid
in the mouse iestis during development.
European Journal of Biochemistry | FEBS
260, 911-917.

Baker, PJ., Sha, J.H., O'Shaughnessy, P.J.
(1997). Localisation and regulation of
17beta-hydroxysteroid dehydrogenase type
3 mRNA during development in the mouse

and Cellular
Endocrinology 133, 127-133.

Corbier, P., Kerdelhue, B., Picon, R., Roffi, J.
(1978). Changes in testicular weight and

testis, Molecular



serum gonadotropin and testosterone levels
before, during, and after birth in the
perinatal  rat. 103,

1985-1991.

Endocrinology

Dasmahapatra, A.K., Wimpee, B.A., Trewin,

A.L., Wimpee, C.F, Ghorai, J.K., Hutz, R.J.
(2000).
2,3,7.8-tetrachlorodibenzo-p-dioxin

Demonstration of

attenuation of P450 steroidogenic enzyme

mRNAs in rat granulosa cell in vitro by

dose-response analysis of the reproductive
effects of a single gestational dose of
2,3,7,8-tetrachlorodibenzo-p-dioxin in male
Hooded rat
Toxicology and Applied Pharmacology 146,
11-20.

Long Evans offspring.

Hickey, G.J., Krasnow, J.S., Beattie, G,,

Richards, J.S. (1990). Aromatase
cytochrome P450 ovarian granulosa cells

before and after luteinization: adenosine

competitive reverse 3’,5’-monophosphate-dependent and

transcriptase-polymerase  chain  reaction independent regulation. Cloning and

assay. Molecular and Cellular sequencing of rat aromatase cDNA and 5’

Endocrinology 164, 5-18, genomic DNA. Molecular Endocrinology 4,
Denison, M.S. (1991). The molecular 3-12.

mechanism of action of Hooper, K., Clark, G.C. (1995). Workshop on

2,3,7,8-tetrachlorodibenzo-p-dioxin and perinatal exposure to dioxin-like

related halogenated aromatic hydrocarbons. compounds. VI. Role of biomarkers.

Chemosphere 23, 1825-1830. Environmental Health Perspectives 103,
DeVito, M.J., Menache, M.G,, Diliberto, 1.J,, 161-167.

Ross, D.G., Birmbaum, L.S. (2000). Johnson, P.A., Peschon, JJ., Yelick, PC.,

Dose-response relationships for induction Palmiter, R.D., Hecht, N.B. (1988).

of CYP1A1 and CYPIA2 enzyme activity Sequence homologies in the mouse

in liver, lung, and skin in female mice protamine 1 and 2 genes. Biochimica ef
Biophysica Acta 950, 45-53.

Kleeman, J.M., Moore, R.W., Peterson, R.E.
(1990). Inhibition of

steroidogenesis in

following  subchronic  exposure  to
polychlorinated biphenyls. Toxicology and
Applied Pharmacology 15, 157-172.

Faqi, A.S., Dalsenter, P.R.,, Merker, H.J,
Chahoud, 1. (1998a). Reproductive toxicity

and tissue concentration of low doses of

testicular

2,3,7 8-tetrachlorodibenzo-p-dioxin-treated

rats: evidence that the key lesion occurs

2,3,7,8-tetrachlorodibenzo-p-dioxin in male prior to or during pregnenolone formation.
Toxicology and Applied Pharmacology 106,
112-125.

Lee, S-1. (1990). Expression of HSP86 in male
germ cells. Molecular and Cellular Biology
10, 3239-3242.

Mably, T.A., Bjerke, D.L., Moore, R.W,
Gendron-Fitzpatrick, A., Peterson, R.E.

offspring rats  exposed  throughout
pregnancy and lactation. Toxicology and
Applied Pharmacology 150, 383-92.

Faqi, A.S., Dalsenter, P.R., Merker, H.J.,
Chahoud, 1. (1998b). Effects on
developmental landmarks and reproductive
capability of 3,3°,4,4’-tetrachlorobiphenyl

and 3,3°,4,4° 5-pentachlorobiphenyl in (1992a). In utero and lactational exposure

offspring of rats exposed during pregnancy. of male rats to
Human & Experimental Toxicology 17, 2,3,7 8-tetrachlorodibenzo-p-dioxin. 3.
365-372. Effects on spermatogenesis and

Gray, L.E., Ostby, 1.S., Kelce, WR. (1997). A reproductive capability. Toxicology and

22



Applied Pharmacology 114, 118-126,
Mably, T.A., Moore, R.W.,, Peterson, R.E.
(1992b). In utero and lactational exposure
of
2,3,7,8-tetrachlorodibenzo-p-dioxin, 1.

male rats to
Effects on androgenic status. Toxicology
and Applied Pharmacology 114, 97-106.

Machala, M., Neca, J., Drabek, P., Ulrich, R.,
Sabatova, V., Nezveda, K., Raszyk, J.,
Gajduskova, V. (1998). Effects of chronic
exposure to PCBs on cytochrome P450
systems and steroidogenesis in liver and
testis of bulls (Bos Taurus). Comparative
Biochemistry and Physiology. Part A,
Molecular & Integrative Physiology 120,
65-70.

Maruyama, W., Yoshida, K., Tanaka, T.,
Nakanishi, J. (2002). Possible range of
dioxin concentration in human tissues:
simulation with a physiologically based
model. Journal of Toxicology and
Environmental Health, Part A,
65:2053-2073.

Miyachi, Y., Nieschlag, E., Lipsett, M.B,
(1973). The secretion of gonadotropins and
testosterone by the neonatal male rat.
Endocrinology 92, 1-5.

Moore, R.W,, Jefcoate, C.R., Peterson, R.E.
{1991). 2,3,7,8-tetrachlorodibenzo-p-dioxin
inhibits steroidogenesis in the rat testis by
inhibiting the mobilization of cholesterol to
cytochrome P450scc.
Applied Pharmacology 109, 85-97,

Nagano, R., Tabata, S., Nakanishi, Y., Ohsako,
S., Kurohmaru, M., Hayashi, Y. (2000).

Reproliferation and relocation of mouse

Toxicology and

male germ cells (gonocytes) during

The Anatomical

prespermatogenesis.
Records 258, 210-220.
Ohsako, S., Bunick, D., Hayashi, Y. (1995).
Immunocytochemical observation of the
90-kDa heat shock protein (HSP90):

high expression in primordial and

23

premeiotic germ cells of male and
female rat gonads. Journal of
Histochemistry and Cytochemistry 43,
67-76.

Ohsako, S., Hayashi Y., Bunick D. (1994).
Molecular cloning and sequencing of
calnexin-t: an abundant male germ
cell-specific calcium-binding protein of
the endoplasmic reticulum. The Journal
of Biological Chemistry 269,
14140-14148.

Ohsako, S., Miyabara, Y., Nishimura, N.,
Kurosawa, 8., Sakaue, M., Ishimura, R.,
Sato, M., Aoki, Y., Sone, H., Tohyama,
C., Yonemoto, J. (2001). Maternal
exposure to a low dose of
2,3,7,8-tetrachlorodibenzo-p-dioxin
(TCDD) suppressed the development of
reproductive organs of male rats:
dose-dependent increase of mRNA levels
of 5a- reductase type 2 in contrast to
decrease of androgen receptor in the
pubertal ventral prostate. Toxicological
Sciences 60, 132-143,

Poland, A. L.C.
2,3,7,8-tetrachlorodibenzo-p-dioxin

and Knutson, (1982).

and
related aromatic hydrocarbons: examination
of the mechanism of toxicity. Arnual
Review of Pharmacology and Toxicology 22,
517-554.

Rhoda, J., Corbier, P, Roffi, I. (1984). Gonadal

steroid concentrations in serum and
hypothalamus of the rat at birth:
aromatization of testosterone to
17p-estradiol. Endocrinology 114,
1754-1760.

Roman, B.L., Timms, B.G,, Prins, GS.,

Peterson, R.E. (1998a). In wutero and

lactational exposure of male rats to
2,3,7.8-tetrachlorodibenzo-p-dioxin impairs
prostate development. 2. Effects on growth
and cytodifferentiation. Toxicology and

Applied Pharmacology 150, 254-270,



Roman, B.L., Pollenz, R.S., Peterson, R.E.
(1998b). Responsiveness of the adult male
rat reproductive tract to

2.3,7,8-tetrachlorodibenzo-p-dioxin

Ah  receptor and ARNT

expression, CYP1A1l induction, and Ah

receptor down-regulation. Toxicology and

Applied Pharmacology 150, 228-239.

Safe, S. (1986). Comparative toxicology and

CXposurc:

mechanism of action of polychlorinated

dibenzo-p-dioxins and  divenzofurans.
Annual  Review of Pharmacology and
Toxicology 26, 371-399,

Safe, S.H. (1994). Polychlorinated biphenyls
(PCBs), environmental impact, biochemical
and toxic responses, and implications for

assessment,  Critical of
Toxicology 24, 87-149.

Stocco, D.M., Clark, B.J. (1996). Role of the

steroidogenic

risk Reviews

acute regulatory protein
(StAR) in steroidogenesis. Biochemical
Pharmacology 51, 197-205.

Van den Berg, M., Birnbaum, L., Bosveld, A.T,,
Brunstrom, B., Cook, P., Feeley, M., Giesy,
J.P., Hanberg, A., Hasegawa, R., Kennedy,
S.W., Kubiak, T., Larsen, J.C,
Leeuwen, EX., Liem, AK., Nolt, C,
Peterson, R.E., Poellinger, L., Safe, §,
Schrenk, D., Tillitt, D., Tysklind, M.,
Younes, M., Waern, F., Zacharewski, T.
(1998). Toxic equivalency factors (TEFs)
for PCBs, PCDDs, PCDFs for humans and
wildlife. Environmental Health
Perspectives 106, 775-792.

Wang, R.A., Nakane, P.K., Koji, T. (1998).

Autonomous cell death of mouse male germ

van

cells during fetal and postnatal period.
Biology of Reproduction 58, 1250-1256.

Wang, Y.M., Sullivan, P.M., Petrusz, P,
Yarbrough, W., Joseph, D.R. (1989). The
androgen-binding protein gene is expressed
in CD1 mouse testis. Molecular and
Cellular Endocrinology 63, 85-92.

Whilock LPJr. (1990). Genetic and molecular

aspects of
2,3,7 8-tetrachlorodibenzo-p-dioxin action.
Annual Review of Pharmacology and
Toxicology 30, 251-277.

Wilker, C., Johnson, L., Safe, S. (1996). Effccts

of developmental exposure to
indole-3-carbinol or
2,3,7 8-tetrachlorodibenzo-p-dioxin on

reproductive potential of male rat offspring.
Toxicology and Applied Pharmacology 141,
68-75.

G. RRERMEE kL
H. AMMEROHE - B&RN

1 REFEUR

24

HrizgL
2. EHHEERE

Rzl
3. FOf

HHzEL

I. ROHH

B 1. YA ORARRE S AR
DMRBEEHRRIIBITHRRANBIIZBITS
BiTFRES DO 4 —))

PND 0 (¥ 4:4Fi) /5 PND 70 (BREU)
ETOVT AR LS 0 BfEM S 192 B
TRELUZHEF 7 ARBBICHL, 10 &
DT (hsp86, calnexin-t, protamine-2,
ABP, P450scc, P450c17, 33-HSD, 17p-HSD,
cyclophilin, G3PDH) {Z DUy T E it
RT-PCR % Z 1T - J=. FERIEAMEL & 7iRITR
L. A, invivo (20 W & invitro (175
Y TO mRNA 707 4 — )LDk, it
B9 ~N&EQUIF AT 2R (in vivo)
T P450scc DIETHBERTH YD PND4
Tz L PND 70 £ THha iz LR L
Tnd, —4, HEELAHEETO mRNA &
AR ERBL TIF & A Y~ M
INTWD, B, NIBEEHES U T cyclophilin
TERLLUZEE/REICBTS A5 101



BREE#E mRNA BB OMNE. B
=nEn 3 @EhsfonEE skl
THESETER LU, BBERRCIBTS
P450scc & 3p-HSD O mRNA BIIK53% 8

AfM#EdL T, Fitffvo 2808 AR
TORHBEFEREETH -, HEBEC
Bit % P450c17 @ mRNA BIZEERMAKE 6
(IOt T 2 Oy ol

B 2. PCBI26 12 & B EF <7 AREG
EHEHETO CYPIAl mRNA DFEH

FA I & RN L 7o H AR T R
FE 0-1000 nM {27825 & 51T PCB126 Z &N
L7z, 48 R OB ET- RHAE TR
MEE RNA Ef§HL 7. A CYP1AL &
cyclophilin @ PCR DEKVKEN /Y — 2 B,
MR cyclophilin 123197 % CYP1A1
mRNA OB R, ¥lid 4 MRikzhenn
S5 NT-EE2EEML U THERZE THRR
U7z. *Ed Fisher’s PLSD 7 A M2k 5
ANOVA fTIc k0 BB U TARR
AEARI I N EERT(* p<0.01),

B 3. PCBI26IZLAHEFYTARER
#*

R TOERME S L R Do
A 23N U 7= B AR 80 IC R iR
0-1000 nM 2725 K 512 PCB126 ZFEiNL
1%, 48 BB DRE 21T I F TR EH
54 RNA ZH U7, ZEl3se & Hik
WLz, A, RERELZERICBIT 4
FEMIAE &L B UG BrdU XY 5
A 2Ty X B 12 EiEEnEnnS
BHINEEZ L TEERETERL
7=o EBESOHIRIIBWT HHIRBERRIC
L T PCB126 O H Bk FH A2 {LidiRD
Hhizhr-olz. B, HiBdU FithZfH L /=
BEBRTO REHSL%. 100nM @
PCB126 ZMgEE U /=5 a1 & nHERE O 5%
FHRRONFEMEGR. FOICREIN5S

25

¥13 BrdU-FRMEMIKL. T XTOWNIRAT
hF) 2B EET- /2. 55 X200.

4. P BH RT-PCR IZ L% PCB126 i
KBHAEFY T AKERD hsp86 & ABP
mRNA &

MG R RN L - AL E I
PCB126 # R % 0-1000 nM TEHINL 7=
%, 48 REOBEZ{T > R HEFERN S
2 RNA ZHH L7z, A, hsp86, ABP &
cyclophilin @ PCR Q&K Ik /N4 -2 B,
P ERAEIE cyclophilin 12444 % hsp86, ABP
mRNA B, ¥#IXIZNFN 4 @kDS OfE
UL L THREERA TR L. hsp86 &
ABP @ mRNA BIZ1ZPCB126 O Bk G
RELRERD SNEho 7.

5. PSRN RT-PCR 2L 5 PCB126
WRAMETYOZERO A701 RE
fK# % mRNA B

P 2w L 7= AR BRI
PCB126 ZHRA%IRE 0-1000nM THINL 7=
%, 48 R OBEB &7 - R HETIERN S
£ RNA ZiFH L 7. AP450sce, P450c17,
38-HSD, 1771-HSD, cyclophilin @ PCR (D
[k /S — > B, WNELEEME cyclophilin 12
I BHATO1 REKEEFED mRNA B, K
BIXZNZN 4 18K S DI 2K L T
ERMEEE TF&K U7z, * FIlid Fisher’s PLSD 7
A RIZEK D ANOVARTIZ L 0 ERERRIZ
UTHBRBREMBHINZZ EERT(**p
< 0.01) FH TR ZE AL, P450scc mRNA FE
HE7 PCB126 O ARMEHFEMIZHML 722
&, E72 P450c17 mRNA R Fid 1000 nM
@ PCB126 TARIZHIML /= Z &. 3p-HSD,
17B-HSD @ mRNA FE &I 13 AR 773
ZARBDENEN oI ETH 5,



#1. PEBRLPCRECHERLIETS4 v —

Genes

Primer sequence (5°-3’)

Forward primer

Reverse primer

Product

GenBank

size (bp) accession No.

Hsp86

Calnexin-
t

Protamin
e-2

ABP
P450scc
P450c17
30-HSD
170-HSD

CYP1A1

Cyclophil
in

G3PDH

AACCAATGGGTCGT
GGAACAAAG
TGCTAGCAGACACTG
GTGATTTG
GGTTCGCTACCGAAT
GA
CTATGCCTGAGACAA
ATCTCTGC
CGCTCAGTGCTGGT
CAAAG

CTTGTGGGTCICTTG
CTGCTCAT
ATGTTGGTGCAGGA
GAAAGAACT
ACAACGTTGGAATGC
TCCCCAGC
CTCATTGAGCATTGT
CAGGACAG
TGGAGATGAATCTGT
AGGACGAG
AGTGGAGATTGTYTGC
CATCAACGA

ACAGATCAAAAGGA
GCGCGTCTT
TGACTCTAGATGCC
CGATCTCTC
CTTCGGGATCTTCT
GCA
ATAGAAAGGACTTC
CATCTTTGC
GGTTGAGCATGGG
GACACT
TCTTCAACCACGGG
AATATGTCC
TGGAGAATTTGCCA
GTAACACAC
GGAATCGTTGAGCG
GTGCTGCTA
TGGTCTGGTGAGCA
TCCTGGACA
TAGCACATCCATGC
CCTCTAGAA
GGGAGTTGCTGTTG
AAGTCGCAGGA
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M64863
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BI04 1 L BRI KX S RILBCE F R ICRT 5
FINBRT O 707 A f#fh

LAERFAEE  mil T ECREHATRERRTIEES Rk

HRER

CHET. XieSy FEALWEEREICKD., 115 15 AR TCDD 2HEIR G5 &4
FNTEFHOFSIBEEO BRI MBRICEARTHRICESTE I, £LI0OHAR.
iRl (TE18 HE) MAROBETIHRELH I LS, BREFMNAELETLI I L
WG L. AR T, ZOHSERIT TCDD & AR KKEHOBRIETERATH 1
B, TR AICFE—HER TCDD (10 ug/kg) % GD13 /213 GD1712H5 L. 24 Btk
ICHERT O 4 RNA #EIRL ., v+ 707 LA #2175 8T ZORERIKTOREKE
XBf. FOE, 132 8457 GD13-TCDD R EH THRAREHE (7 v VL Fal—3 )
(ratio > 1.5) X4, 239 G FAREMH (FyrLFalb—ral) (ato<067)Titol
ERbMom., LLANS, 2095 GDI17-TCDD REMTHT » /L Fal—a
HENWEYY L F 2L —a I EETHE, EhEhbTh 4 & B EHETOAT
#-7. GDIA-TCDD {5 T7 v L Fal—rarybdnwddyor L Fal—ad
. MO GDI7-TCDD H#HBTT v S Fal—ardbnwiddyosbFal—rar
ANBVEETOSE,. RHEREEET. MEND 7PV EEREORETHARFICLL
= e P . GD17 BT~ TCDD MR 1 FLaT s RO R FIRE AR 2 2780 T &AM
XNTHED. S GD13 TR L -BETORIT ARR-F A FF 2 UK EH O BIRE R 7%
HDHAEENRH 5.

w1
KB FN SRR TR BRI R B ST U

A, TFEEE® Bgid, MESH (k18 AE) A%

FAAFL U HEOBRERICE04ETS OBETIREELRLI LML, BRI
EENETFAOREOTTEH, HHEEMRSE BHETHIEERENT (Ohsako et al.,
ERE~NOEET., ERBYAFHEALEER 2002 . ZORREIC L DHNIRETE
LTS TRAETHEIAEINAZEN HEWIEHRDR, YUATHREELICED,
5, B FOWEY AL EE LD ETHEMD TRAICEBNTHEAINFEAT LI L
TRELRBRO—DOTHS (Mably e al., HHREENTWNS (Linetal, 20022). &5
1992, Gray et al., 1997, Roman et al., 1998) . 17, ZORRIIEFO AR B FIZHREEIIZ
B2 ZNET, oIy FEHWEER  KFELTWVEA (Lineral,20020), 14
i d 0 8 15 ABIC TCDD ZWE TR F 2 UBEORRMINA AT —H—THD
535 ENTELBOFMEERR  BEWARREEE CYP1A1 © CYPIB1 A,
MBI R THZICRAT B &5k REHB IO A %O TCDD B T HER
AL TS (Ohsakoeral, 2000, FI@  HERETH DR AEMEE S KN THZE
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ENBHIEMS, ZOXDIRESHERTLL
NOBRBEHICBNTOREZEE S DM
5O AR SERBETHRREETTH
LRI TS (Ohsako er al., unpublished
data) .

AWFRICBNWTIE., COHGE2KEIY
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WERDR I ERG{TF O 4 RNA ZEIRL ., <1 7
07 L1@iEE>2ET. 20REKER
FORREAAT,

B. Wi GE
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55 Uk, 5 4 R H I Z— 5 VBT
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B4 SR EMAERMDE (LEWE) A 7R HE)
S RIS

1753 —PCB (PCB118. PCB114) > AhR JEKFHEOFRRAI T >
BEURLF /1 RABIIRIETEE L AN Z L LDORE

TARFFER  EIL T EREMARIRE R sk

HREE

B EAH R (toxic equivalency factor, TEF) D725 175+ —PCB (2,3,4,4°5- 11 #
{LE 7 =)L ; PCB118. 2,3,44'5-Ai#{LE 7 x. =)l ; PCB114) OHRIEBEIULLF /1
R A ORBELIEH %2 3. PCB #® Arylhydrocarbon  receptor (AhR) %t X 724 JF TCDD
FHOANZ AL E ZOBEOFMIGE L DEET 2R EE(RT ORI B E TR
W&k ORE L7z,

(1) 2753 —PCB DHRIBEFILE L BIUOLF /1 REGEHDEEN AR EKFENE
MEFRDS-HIZ, PCB118 (TEF:0.0001) & PCB114 (TEF:.0.0005) O#H5ER%ZITH 7.
PCB118 #4577 A THH AhR DIFEHE L & fED TICHRRFIN B> BRUMELF /)b
LRIV T HRD 5=,

QHIZBTBLF /—IFr U7 —EHE TH D ransthyretin (TTR) OEERH 25
EMERAS DI, TIR RIEVT A (TTR+-) EZ0OHFER (TTR+/+) Y7 AIHLT
PCB118 BL N PCB114 & 5 EBRE{T- 28R, PCBLIS ZHIZHRRFILEL LV BX
iES Retinol REEK FERAEZEMS, FOMEMITHLU T TTR ORALAGRD 17z,

(3) PCB118 & % W PCB114 2RRH L /27 7 X OFFIZ 31T 5 BBLE AT & MEEAY I AR
L& 3, PCBUS FWTICBlFICHEEINIBETAWHE N ERo 2, JOBEEFRIT
5 F—PCB OFMEIBE L L On[REHARE X,

AEBERIY, 275 F—PCB DR THERBFILESBLOLF /1 FAEHEELC
G 5NN ARR JEHKGFHROBEENH D, COBAFORE LD EEDH ZEETH
EEENk, 2O EMS, 0753 —PCBEEULY A 4% VHEOBEEFMGIZE, 5%
139E TCDD #HMTH 5377 —PCB HM EZEE T 2L EMNRH 2 Z LAREEIN,

A

AT, KoTAE . PTNER T, ST ENEREEBETERR - RELRIE YA A F
PUMRT Y b,

i) Sa ey TN Ne P NG S AR N 3 Y 7 E i

A, HFRBER (TEQEEMH L ENTNS., Thbb,
2,3,7,8-TCDD OaitE# 1 &L T, HIXAYL

A FZx 2, DRV TIBROTA wHHEAS S ERTW S,

FF 2 ARIENEFOEINS 2 FEEO PCB iZiZ., HURRFRIE 2L FEE/-

DT 5F—PCBEZEOLRTY1AF 8 D, LF /1 RRHEMEILTSERNHS

EMLTWE, F1FF2 HIZEELELD NTHH., TOAHZXLD—DELT.

Rk, BEAERESENTNB I EMD, PCB KEEAL M D Ta Xy /587, b
Z-DapE R, IR AN 1 A S T 2 AT L F A(TIRN DB SRS
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