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2,3, 7, 8- LN %5 U330 (TCDD) Je A1 - 12950
BREOT PNV EFEBRA~DEBIC T AL e
TH E24, BR HE

2,3, 7, 8-MUHIL PN Y 85 DA% 30 (TCDD) B4 HR - 1291
REDOT T FNVROITHRE~OEBIET 5L ————o
RHE £ BE —H

2,3, 7, 8- R/ R5 A% 0 (TCDD) DR - F29LH
REIL L DBREICET A5
FEE &, UFT &

2,3, 7, 8-~ T A3 0 (TCDD) DR IR - F9LEA
FEIT L DT H 7Y IURFHIIA O R BERRAT
MHE &, UT #50

2,3,7, 8- R RT D F %0 (TCOD) B AER - =298
REBEOT N TFNEROAEL ¥RE~DEEIZETIHE —
TH 24 B —
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FAETHBRI TSRS (R - (LR SRAIIRER)
eI & |

A A% WAERER DT h P NDIEE . AT~ D B B e
FERE TE 24 NI e N o s e

WRES ZA 4% AEOME—BIERE (IDI) OUMEE s
S EHBYT, R 20 BASAH 90 BET, FHKIZ 2,3, 7, 8-TlE Lo~
VRG VAR (TCDD) 30 ng/kg F721E 300 ng/kg DIRNETRTE
DNTTZT T FHARHED N ONNT, SMETERRDFA - R, PRI TE)
FHBEGE, FECRIBER ORI L, ECIROER NS &7
EZBIE LT, 300 ng/kg BECIIIBURE, AR OB,
SMEFEARDFGE. FREDOR R ISR 2253 R oo T,
300 ng/kg BEFEL R O—ER RS OV gl R B R IR L ASERD &
EREPORL Y OREDERIN, ZNHORERNS . JR4E,

P28 U T TCOD DR, 30 ng/kg OIRPIERFTE CIIvkitH Iz
B GHVREEZE S 7208, 300 ng/kg DA TITEDRAE, ST
HERERZ RIETHO LW SN 5, IS TE LN TOAARZRD

RN OIE, BAED 4 pg/keg/ BD DI 1342 LD % 5,

SRR
B RBERRHRMAE R

LT B B RE IR AT
R
B SRR T

P B RBREELR ARSI
A WEEER

A A% AADBREERVE ARERD G
DI, BTEOBDRLFEPIBE & ORE)
B SNTND, AR 11 EIZRETY A 3
XUV UBEDOTHE— BIEEE, (TDI) ZE 7B
WV, BBEERIZ 2,3, 7, 8-TUHE L L /%5
DAV (I00D) BBEZIIT-T v bt
THE R DEE IR~ F—EZ RN LY - AL
7oz, BAED 4 pg/kg O DL ITEHEPHC
HDW, T v M LINEIOT—F % M
CAMERET BT EIIERIN D B, AR B
i KV MGEWEEBZ BNDETH /YL
2V, SRV VT 30 E7713 300 ng/kg £V
DPUED TCOD 285U, Z D% bIRAER - 12
Az TN AREEZ —EICHE L 91T
HERFR OB G260, OB - A%%E

CAEFE~DEE LD ST LY, B
DI IREDT=ODEMER I 2T —F 21852 L
T%éo

B WHCHIE

TR % AR U 60 DBE SER T3 T .
R 20 HIZ 2,3, 7, 8-POH IR /85
A (BUF TCOD) 0 GAED. 30 E72i%
300 ng/kg ZRZ TG L, D% 30 BEIZH]
Bl 58D SABEEHERFR S LTRE LT, T
WREMIIE AR SRR E SH7-,
&~ TCDD B 51350%k1% 90 B £ el 7=,
HIEER (Fla) OBEA%. BIMZ BV CRHEAR
PREEAZRAL, SRS, [FERIZ TCDD 28¢5 LT
FEEER Flb) 287, ZnbDRIzHNT
UTOBEZ{ToT, 2B, ZThbDeTs
SRR 14 SR T 2 7200 Tidiay s B
EHETE LTV D1, BEEED Bikk:
LTI OVWTHETE LT,

(1) AMEJEZROFSGE : £% 1 B, 90 H.
270 BIZHTF—A5asialiagE2 BiE L
776 . '

(2) FEEITEVFHPSE : A% 12~15 » A
BT 4 BERKIERASR, 13~15 » A
THEHHS OERER, 23~26 » A
TTA a7 MRBRE{To 7,



(3) USROG A%
FCIRIZONWT, FEERD/XT7 7 4

Ve R Y v m A Y,
PEARZVERL L, B CRIE LT,
FHEREROOZ e ¥Rl FEER
FOSHECIRO FTEEE0 L.

WA TR O X BB L,

OZFEOOEEIZH D b ¥ OFEELE
{REEfEE CRIER LT,

HEEE~OBUE

EEREMW I, - ERE NS
TCOD >0 DEEEELZ T2 0K HIZEE L
7

C. WIFeRER

YRR 14 FEEERIZBIT B T 4 7L DASHER,
e, ETERRE R 1ITRT, Fla IHD£<
I3 1000 BIZZEL TV A, Flb RIdA%E
K& 200~300 HCH D, FREOIEE, £tk
FHEEFR2I1ZFE & DT, 300 ng/kg BETILFla
IROERECNEL , AFROBKBENTH
2 WROEFERE I ORRE ZAT 5 1 2137
BEBLEZLNF-DOT, 9 HERES =D
BESBIMLTZ2N, OB CIIREEEN %L
LT EERIZAEFE L TWAIRIZFla & Flb
TSt TxIRBEE 24 )T, 30 ng/kg B¥ 22 PL.
300 ng/kg BE 19 L TH B,

BIEFROBEZLITICE L iz, AT
DWW HEEHREEIZEN T 5,
1) AP —AgEesRtakoRlE

Fla A ADAEH | B OIS EERRTHE
B (om) SEHHEDSHHRRE T 37. 61, 8,30 ng/kg
BT 37.318. 1, 300 ng/kg BET 31.3£8.4
&, 300 ng/kg BECEMOBERZRL, L
DL, A% 90 H, A% 270 B L EIZONT
KIFRBEDEIZHT- IV V-, Fib CldE# 1 B
YERHEDSRHREE T 56. 6+5. 2. 30 ng/kg BET
54.2+4.8, 300 ng/kg BECT56.9+7.2 & Fla
DL D BFETZED bIRoT, A RROIL
FR—Rg OEIREREC DV O, BREERIIZEI3ER
O LMo,
2) MM TEFRORGETHE

BRHEADE T o F BT LT 7 4 B
FHERERABR T, BN & iR e 1%
WZiE, WTROREY 90%CL EDIERIGERE R
L. HfZITEEEIRRD LN - T, &
BEA R - AR QL OBAFIRTOHESHYE

(4)

15 EOITENVERRNT L= & & A, XTI,
AT U ABRBEHRFRITEN, (RS Gl (E

(RIZBER - BT 2R GHHTENS, BHERE

TR ENT AEREEIERITENDS, HRIZ<El
BN, BHAR - AX5L EHEHD

FAAJPL) AZONWT T T A 2 F 7 b

AT, WTIWDBETHAARDT A X

27 N MERD R SIS, TCOD #e5-0

NI bR T,

3) FHCIREER OF g REERR A b
300 ng/kg B¥D 2 5] (FETRFHES 406 H.
422 A) T, WAEORIBIRREN RO

Nz, %< OBV/IMESRIERIZEEA~T/EL
—ERDBIMEDMABRN AR LTV 2, FRA
B ERIZI bR D B, BB RAEL
TV, 2B a—F ZAVETREEHEI T,
300 ng/kg BFCILEIMATHERED LI IR
BECHANTHERIDNS L. AiEb & D
KEWZ EDRER SN, F7-. 300 ng/kg
o 14| GECErREN425 B) CHgOLTE:R
HERIRENED bz, Ei2, 3 BlOXR
BER (BET-FER#@h 465 H, 435 H. 395 H) &
5 Hl> 300 ng/keg BEIT (BELEERES 468 B,
495 A, 422 H., 406 A, 301 H) fHEORER
MR E L o v B o — T, 300
ng/kg THRHARDIEK & B~ E1 5
TR L,
4) FURERCOEL X OB

KRS 4 1, 30 ng/kg #F 8 #l. 300 ng/kg
B8 BIDFRER & 1% 100 BEINIZRET L7
FIRZOWT, AENEZBRL-EZA X
FERER 1N 300 ng/kg BECIIRRZEFITRED L
s o72H3, 300 ng/ke T 3 Bl BRI
OREARAH, BHE, WIS, Kankry
DREVPRD LN, THHOEERTIINE
v ¥ OIE, o, EfTOENR EORED
R,

D. EE

ATFH— A TRRSRIRERE 32 < DI EWY CA
ZTIREL, AR TIIE Y, FATIINRE
Bz LidARMEERTE &N, Fla &
AP 1 H O —A5EaRREEEEDS 300
ng/kg BECEMOBEMEZR LI &b,
TCDD DLW BAER DEEDERIONTZ,
LML RS & BIZ 2 0ETEE L., -,
Fib CII&BRICEDNIH D BN Te T
EMb. 300 ng/kg DOEHEERIIIROANETE
PRE I EE R EEIIRIE SN LDEE



Z BB,

RO TRV IREOBIRIZ LY, Th
T TIIAER | ETEUCHRESRBR com
REREMNATRETH A = & 300 ng/kg DOFHE
FENEFETYH, ROMERECELEL
XN EPBH LN o7, HEDER
BRCIE, BERIOITEY ¥ — N TFDOEDER
DOV, SRR CEATH A A% R
TIHREA~DEBR AR L OO AEER R 5
Teds, ZIUIREERE Tl LATTEIOR B
AIEDTII W EeEBZ bE, TA 2L H
7 FRRBRTI, B S0 e EZESERD ST 8,
TCOD B EZ L AZETIR ST, Z ORE G
9 2FRYD . A AEED A Z{EHEEZ > T
B LITEBEZ bR,

H% 1L R > THLE L7 300 ng/kg B
Fla (2 2 Bl OB E & D358 v,
A% 1 FTOMBRAEFHRE T, Zh b
EOmKRFEESR BUN) fH (ug/dl) 1%45.3
KON 98. 2 LxIMEEEDOTEE 26.9+6.5 L1
IXB0NZE L AR BERREMET LT
TeZ ey ot 2 BICHEHEEDZLASR,
LIV Z &I Z DL TCOD DRIz L 5
HLOTHLREEMEZ R L TEY, 4%, i
DEEIZOWTHIRE T 2XERD S, ilE
b A X OEEICSHRIC RIS T A5E
THY, 300 ng/kg FETIRUITR DIV
{kix TCDD DEENZ L B LD Th 5 AJREMEDS
AN

WIS A AT o DORAEBIRBE DS
VIR CTH D = & T o O SR CH S
IZENTND, EROEFERETT /4%
BICRBESN-EHACHROREOHEENEE
HEDEED DY, 300 ng/kg BFFETIRD 3 Hi
THEORENRONEZ 213, ERIETA,
St%, EERCOBREED L TFETHD, F
e Q&Y OFREERITT ~tEETRAFNE
RHEEELL TEHATHAZ LGN TERY,
AR TOBRE &Y GHET A LEND
%

BAIEDLNETO TDI DRERME 72~ 7=
7 v M TORINEHRPIATTE 86 ng/ke I,
X H T 30 ng/kg & 300 ng/kg DIFIF PR
(ZFEY9 %, TCDD30 F 7213 300 ng/kg DREHE
RPNARNZIER 20 B5A47% 90 BETRE
ST A TFNREAKS L Z 1000 BE

THE LR, WEH, 2B lco
TCDD DEFEIL. 30 ng/kg DIEFERE TIIR
HARIZEA B RBEE L E Z X720 43, 300
ng/kg DAM CITROILE, FEHERE
AZERETHO LTINS, SHBDIRDRK
Fo2 o TRETARETHIER L2V s, B
BER CEDLIVTCOAAIFEDRE  BIX, B
TED 4pg/kg/ HDO DL TR Y b DENZ D,

F. {drefaiiia
v O

G. BrFEREER

L @WICGER

1) Sugihara K, Yamada T, Kitamura S, Ohta
S, Yamashita K, Okamura S, Yasuda M,
Fujii—Kuriyama Y, Saeki K, Matsui S,
Matsuda T:
induction of drug-metabolizing enzymes

Ah—receptor-mediated

by indirubin and indigo. Organohalogen
Compounds, 59, 453456, 2002.

2. PERE

1) ZHEA, FBHE, &i—H, (LT,
AIEFGE, HER A4S U hAs -
RAMBEOT I 7P IVEFEZRREE ~D
R RERNVE LR AR ES

B4, 355 () , 2002. (BEESL
E S b EWIARERS, 2002411 A
25-26 H, L&)

2) fRERT, S&PEH, HARE, BUK
K, RHEAE, AREERR, &R &
A FF ROV FERNBRICE LT
D DNA F > 717 & AT, BRIERVE
VERE b IR EEE 100 (i
#%) , 2002. (BREHRNLEVFERES
FeFERE 20024 11 A 2526 H, 5B

3) ZHELA, BHE, AREE, HIHR
IWTFEST: # A A5 RAEE - R
B2 T A VROBIREE,. F42
[B] A ASEREE PR FITESTIEE, 107,

2002. (8 42 EIBAREKEESESFHNE
£ 20024E7 B 10-12 H, 1ER)

4) Yasuda M, Koito A, Sumida H, Tsusaki

H, 1Inouye M, Yamashita K: Renal



dysgenesis in rhesus monkeys exposed gto
dioxin during gestation and lactation.
(22  International  Symposium on
Halogenated  Environmental  Organic
Pollutants and POPs, August 11-16,
Barcelona, Spain)
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#1-1 THXFLVORE., Ok, EFRR

(Fl1a)

B i | EE (GDO) Stk (HE) B GD PER 5 F1 e H LD 2003/3/31 B ¥ {5
Eotic) i 1999/11/30 2000/5/9 161 2 1056
2 1999/12/3 2000/5/18 167 2 1047
3 1999/12/11 2000/5/30 171 2 2001/8/29 456  F1REE
4 1999/12/11 2000/5/23 164 & 1042
5 1999/12/14 2000/2/12 60 &R I
6 1999/12/15 2000/6/3 171 [ 1031
7 1999/12/15 2000/5/7 144 2 1058
8 1999/12/16 2000/1/25 40 i RFET
9 1999/12/17 2000/6/3 169 ? 2001/8/12 435 F1 1
10 1999/12/18 2000/5/12 146 Ty FERE
11 1999/12/19 2000/5/21 154 ¢ 1044
12 1999/12/19 2000/5/31 164 2 1034
13 1999/12/23 2000/5/21 150 s 1044
15 1999/12/28 2000/6/10 165 ? 2002/6/3 723 F1 T
46 1999/12/31 2000/6/10 162 2 1024
49 2000/1/28 2000/7/7 161 [ 2001/8/6 395 F1 3BT
58 2000/1/10 2000/6/25 167 2 2000/10/1 98 F1 3L
61 2000/1/16 2000/6/17 153 g 1017
62 2000/1/17 2000/7/6 . 171 J 998
63 2000/1/24 2000/7/6 164 2 998
64 2000/1/29 2000/7/2 155 7 1002
30ng/kg 16 1999/11/28 2000/5/15 169 ' 2003/3/25 1044 F1 36T
17 1999/12/8 2000/5/4 150 J FEHE
18 1999/12/8 2000/5/26 170 % 1038
19 1999/12/9 2000/5/13 156 F 1052
20 1999/12/11 2000/5/22 163 ? FE
21 1999/12/15 2000/5/22 159 E 1043
22 1999/12/18 2000/5/30 164 & 1035
23 1999/12/19 2000/6/3 167 2 1031 ]
24 1999/12/28 2000/6/3 158 2 2000/11/10 160 F1 BT
25 1999/12/22 2000/5/25 155 I 1040
26 1999/12/22 2000/6/10 171 2 2002/8/25 806 F1 T
27 1999/12/25 2000/6/17 175 s 1017
28 1999/12/26 2000/6/1 158 F) FEEE
29 1999/12/26 2000/5/31 157 ) WiRE / FEE
30 1999/12/28 2000/6/7 162 X 1027
47 1999/12/31 2000/6/10 162 i 1024
50 2000/1/2 2000/6/22 172 2 SR
53 2000/1/4 2000/6/18 166 - s : 1016
59 2000/1/11 2000/6/18 159 E 1016
65 2000/3/3 2000/8/14 164 g 959
300ng/kg | 31 1999/11/28 2000/5/17 171 & 1048
32 1999/11/30 2000/5/16 168 kg 2001/8/27 468 F1 3BT
33 1999/12/1 2000/4/29 150 $ 1066
34 1999/12/6 2000/4/12 128 TRRE
35 1999/12/12 2000/5/22 162 2 1043
37 1999/12/14 2000/5/26 164 FERE :
38 1999/12/15 2000/5/27 164 J 2001/7/26 495 F1 JEC
39 1999/12/18 2000/6/6 171 ) 1028
40 1999/12/19 ~ 2000/5/24 157 2 2000/6/19 26 F1ET
41 1999/12/19 2000/5/10 143 2 2001/7/6 422 F1 36T
42 1999/12/20 2000/6/1 164 ' 1033 ~
43 1999/12/23 2000/6/16 176 T '
44 1999/12/25 2000/6/1 159 g 1033
45 1999/12/27 2000/6/11 167 g 2001/8/6 421 F1 T
51 2000/1/2 2000/6/22 172 g 2001/8/2 406 F1 T
57 2000/1/9 2000/7/12 185 Ed 2000/7/13 1 F1 T
60 2000/1/14 2000/6/26 164 e 1008
86 2000/2/25 2000/8/15 172 a 958
67 2000/2/28 2000/4/8 40 R
68 2000/3/1 2000/8/17 169 g 2001/8/13 361 F1 3L
101 2001/11/21 2001/12/18 27 WRPE
102 2001/11/27 2002/5/8 162 8 2003/5/5 362 Fl1ET
103 2001/12/9 2002/5/31 173 FERE
104 2001/12/11 2002/1/18 38 VRIE
105 2001/12/13 2002/1/12 30 R
106 2001/12/15 2002/5/29 165 $? 306
107 2001/12/18 2002/1/14 27 TREE
108 2001/12/20 2002/1/29 40 AR
109 2001/12/21 2002/6/7 168 s 297




#x1-2 THTSFLORRE, Sk, £FERKE  (Flb)
B i | REHE (6D otk (EE) A | ob | MR wE FLECH LD 2003/3/31 H i %
R 1b 2002/3/4 2002/8/17 166 5 226
2b 2002/2/5 2002/7/22 167 [l 252
3b 2001/11/29 2002/5/10 162 2 325
4b 2002/3/3 2002/8/18 168 s 225
5b 2002/1/13 2002/2/13 31 R
7b 2001/12/8 2002/5/6 149 R
9b 2002/1/31 2002/7/17 167 2 257
11lb 2001/12/27 2002/6/13 168 s 291
13b 2001/12/5 2002/1/1 27 WE
46b 2001/12/11 2002/5/24 164 2 311
49b 2001/12/14 2002/6/2 170 ] 302
61b 2002/1/25 2002/7/5 161 2 269
63b 2002/2/2 2002/7/16 164 2 258
64b 2002/2/4 2002/7/15 161 ? 259
30ng/kg | 16b 2001/12/23 2002/5/20 148 FE
18b 2001/12/11 2002/1/5 25 BEET
20b 2001/12/12 2002/5/29 168 ? 306
21b 2002/1/21 2002/7/7 167 & 267
22b 2001/12/10 2002/1/4 25 R
23b 2001/12/7 2002/5/18 162 [l 317
24b 2001/12/31 2002/6/3 154 & 301
25b 2002/1/23 2002/7/7 165 g 267
26b 2001/12/6 2002/5/23 168 2 312
27b 2002/1/22 2002/7/12 171 s 262
47b 2002/2/9 2002/7/13 154 5 261
50b 2002/1/6 2002/6/23 168 2 281
53b 2001/12/19 2002/5/27 159 FEE
59b 2002/1/4 2002/6/12 159 FERE
65b 2001/12/17 2002/6/3 168 s 301
300ng/kg | 31b 2002/2/4 2002/7/15 161 s 259
32b 2001/12/13 2002/5/24 162 R
33b 2002/1/3 2002/6/6 154 2 298
35b 2002/1/25 2002/6/21 147 2 283
37b 2001/12/3 2002/1/18 486 T
38b 2002/1/19 2002/6/11 143 s 293
39b 2001/12/22 2002/6/9 169 2 296
41b 2002/2/21 2002/4/22 60 B
42b 2001/12/10 2002/5/22 163 s 313
44b 2002/1/11 2002/6/24 164 s 280
45b 2001/12/15 2002/6/2 169 & 302
51b 2001/12/25 2002/6/16 173 & 288
60b 2002/1/16 2002/7/4 169 & 2002/7/29 25 F1 38
66b 2002/1/22 2002/6/14 143 FEFE
68b 2002/1/27 2002/7/15 169 i 259




RAFBREME RS (B - ((FWERSRETEE)
SRS

2,3, 7, 8-DUHILI_ RS VAR Ly (T00D) BatH) - 1A IRE D
T R TN~ DR B AT

izl v ot [ B R AR R R R %
MR #ee JREIEFEFRA T RIEH R

WREE YA AF TV EHOMA—ERE (D) oSBT
ZHEEYTC, R 20 BHAR 90 HE T, BHAIC 2,3, 7, 8-TiE ko
VYRGTUAFT L (TCDD) 30 ng/kg E7-1E 300 ng/kg DIENERE
INTFIZT T3 PP AEHED IO, A 1 H., 90 B, 270 BIZAIF—
AFEZREIFEEEZIE Uiz, Fla A RD4# 1 B OILF—Ra HoEp R rag

(mm) SEEHEDSHFERET 37. 6+ 1. 8, 30 ng/kg B¥F T 37. 3+8. 1. 300 ng/kg
BFT31.3%8.4 &, 300 ng/kg BECIEBMEDMERZ R Ui, LivL. A%
90 H. A41£ 270 A & BRIZ OV CRHBREOEIZIT- OV, Flb CidAR%
1 B OYHEDSKIIERET 56. 6 5. 2, 30 ng/kg BEC 54. 2+4, 8,300 ng/kg
BFCT56.917.2 & Fla DX ) REIFRD bieh oTe, A RO~
AR 7o I HE DTV Td, BSERICETRD b, &
DFERD, TCDD 30 ng/kg E771% 300 ng/kg DRHEGRATIROAVES]

FREBEIIIEE LN BDEEZ NS,

A BECEH

HA Z 5 AR EAERR S
BHEIN, RUZE T R b & 4%k
BZrd, AROBHIIL, B4 5 4%
L OBDMA— B EE (TDD) DI IREDT-
DDOEREI 2T —F /D L THD, HE
T AT 30 E 721X 300 ng/kg & HSE
D TCOD ¥ 5L, FD% b4 - %
U THNAEEZ — B & 5 ICHES &

DEGZeT, SOMRAEY - £%5E L 450

~DFEEERTANTNBN, FO—EE LT,
FAD A AEOHEHE & 72 HALFE— A StaaREE
BECIR R & MBS OREA B LT,

B. WHTHIE

TR TN AL L ARI60 I SBEIZ 43T
R 20 BIZ 2,3, 7, 8-l o=/ 85
Fx o (BUFTCD) 0 (B, 30 £/-01%
300 ng/kg R TS L. D% 30 BEIZH]
Bl 58D SYEFHERFE S LTIRE L=, 1T
IREM L E AR S, AT S8,
{5~ TCDD $e 51 35306e1% 90 B = Thei )=,
FIEER (Fla) OBEAR. S 2BV CRER

FREEACED, SRS, [RIHEIZ TCDD 28¢5 L C
B EIR Flb) 2/, ZhbDRIZ T
A% 1B, 90 B, 270 BIZILPE—A5ES5RHE
B, BER%Z /XA THIE L, FADIIM
— A SR R AT P DR B E T2
FELTz, ARDRTIF— A SlaaEitesE AL FEh5
EOE T oiEE co2fEERIEL

-

-0

fmERmE ~DELE,

FEEREMWIIEHEIRO, EERENR
TCDD >0 DIEEEZZIT 72 L 5 IZELE L
7

C. WHEERER

BHOFEREER LIORT,

Fla AADA% 1 B ORFF—asc 3L m0E
B (rm) B A R BREE T 37. 61 1. 8,30 ng/ke
BET 37.31+8. 1, 300 ng/kg BT 31.3+8.4
&\ 300 ng/kg BECHEMEOBMEZRL, L
DL, E# 90 B, 47270 A LREIZ T
XTPRREDMEIZIT O\, Flb TII&E# 1 BD
D SR HERE T 56. 615. 2, 30 ng/kg BET
54.2+4.8, 300 ng/kg B¥T56.9+7.2 & Fla



DX 5 REIFRD N - T, Fla FAD
A% 1 B OREER: () YA ED SKHREE T 20. 6
+2.9, 30 ng/kg BET 21. 5+4.5, 300 ng/kg
BT 19.413.0 &, 300 ng/kg BETENZE
< . :M@ﬁﬂ&i&f& 270 B CHEb b,

IRORLF—E D FIREEEL . DV ik, &R
F“i ;% IR bRh o7, % 1 AFlb A
A DOFLFA—FES IR Y Fla DUzt
RCELEERIDFIZFla £V b 8077,
A A TCOEEN#EIZIE, Fla & Flb izZ&35%
ot

D. &E&

LFS—AFHaREIREat 322 < DITHEW T4
A TEEL, ARTIHE, ARATZIE
WD LIIARMEERT & SNB, Fla &
ADAEH 1 B ORI —AFEZSHEEEES 300
ng/kg B CHEMEDOMEMZR LI Z &0 b,
TCDD DWNFFH< ELUERDEE ST,
UL REE & DI o TEE L E T,
Flb TII&BMICEN A& D BN 2T,
RERITOUVT S 300 ng/kg BECIEMEOMEMR
DROONTD, BERETII R -7, H#l
EEIZIIP 2D OIS 2&E083H Y, &I
Fla & Flb ORIEEIZA2 0 OZENEED B
BT EMND, PIEEIZ L AEND D ATReED
EZ oD, T HIYP N TOILIH — AR
PR LT > eEED & O IO M EIE S
ITNZ2NE D ThsD, INLOFRERE
ANZEHET 5 &, 300 ng/kg DFHEARAIIIA

DI SEL ESSPALA

B@&:%i%}héo

BAEDODLHETO TDI OFREARILE 7277
Z v N CORNEIERPNATE 86 ng/kg 1.
X H ST 30 ng/kg & 300 ng/kg DIFIEHHE
WZFE¥Y$ 5, TCDD30 E 771 300 ng/kg DEHE
RNEIZER 20 A0NOA% 90 B E TR
SNT=T AT NRONETRROFEIZITH,
R CHBERZEIED bNT, BED 4
pg/kg/ BO DL iZZY 2 b D L1 B,

F. {ESfaiaiEg
2L,

(IR LT R

G. B?%
1. FSCEER
7;& L

2. ORI

1) ZHEAL, FBEE, &E—E (LR8I,
AIRTGE, e A4S U leA -
FAHMBEOT H 7P NAEFERE ~D
B BENLERAE S TR RS
FEHE 365 (B8p , 2002. (EREFRL
BUFSE S EFARERS, 2002411 A
2626 H, &)

H. fﬂ%ﬁa‘ﬁ@ﬁﬁtﬁwtﬂﬁ'ﬁ\ BRARDL
&L



F 1 FRAH - AL TCDD [ZRE SN KON TR DOREE

#£1—1 FlaF*

A% 1A &% 90 A &% 270 A
B #l | msgmzc BEE | Bl | mzzszc BREE | # BEE
5 () (am) % (m) (m) 5 a3 B ET (om) (am)
BB | 5 | 37.6=18 | 20.6+29 | 5 | 51.0+48 | 22.0%1.6 | 5 | 56.6%4.4 | 27.4%63
30ng/kg | 8 | 37.3%8.1 | 21.5+45 | 8 | 51.8%6.0 | 23.4+53 | 7 | 551%52 | 27.0%5.3
300ng/kg | 8 | 31.3%8.4 | 19.4%3.0 | 8 | 47.8+6.4 | 21.8%25 | 8 | 54.0=3.1 | 235+%15

#F1—2 Fla AR

£#%1H A% 90 B A1% 270 H
B Bl | EoET BiEc |61 ] Eoxc BEEEC | Bl | EBRET BiET
# (mm) (mm) # (mm) (um) # {mm) (mm)

pogiich 13 12.2£3.0 20.3£1.7 13 15.0*2.3 25.8%£3.4 12 18.9£2.6 31.8%£4.3
30ng/kg | 7 10.9+1.7 20.6x1.7 7 13.1+2.0 26.3%2.3 7 20.0+3.7 32.1k25
300ng/kg | 7 11.7£2.4 19.9£2.0 6 15.3+2.2 25.7x£2.9 6 20.8£3.0 31.8%4.1

#1—3 Fib A=

- % 1A
k= 2 EEERET (um) FEEE (um)
xR 3 56.6£5.2 13.1+2.7
30ng/kg 6 54.2+4.8 12.9+1.7
300ng/ke 8 56.9+7.2 11.9+2.1
F1—4F1b A A
B %1 H
g $E 0 =T (um) e ET (mm)
xit & 8 11.4£1.0 21.20.9
30ng/kg 4 11.4£2.0 21.4%15
300ng/kg 3 11.0%+1.0 22.3%0.9

& A A DL — A5 A R BRI TAL R 22 R 2 E TR BIE LT,
A A DI — A S FEREEIALF 2 DIE 0 E TEALM 2 bR E To 2 FERIE LT,



AEFBREHA RS (B - (BRSO EE)
il e

2,3, 7, 8- TR Y RG OA R (TOD) IR - BRSO
T T NROATEFER ~ DR BT BT

SEEE TH &4 RRERRH R
A —HE R RN
WFFE A B L BORRERFBTR AR TR

MAEE FA3FV AROMAE—BERE (D) ORUtEEHRT
% BEHYT, R 20 B54A% 90 BE T, BHEIZ 2,3, 7, 8-MUtE ko
IR GUFHT L (TAD) 30 ng/kg 7713 300 ng/kg DIEPIERTE
WNFT=T PP NBRHEDIIZOWT, A% 12~15 7 BT 4 Befekig
FBR, 13~15 » Bl CHraTHEah ¥k, 23~26 » Al ¢/ 27k
HBRE T o7, FERESER CIT. DL RS- 1211, W ho
BEL 90%LL EDTERIGERERL, BT EEIZRD ST, 1B
Z S 15 MOITEVE AT L2825, MBEECIIAT L A Bt
17BN (A ERE I BRI R - Bl A PR TENDS, B ERE
TR T 2BREEREEI TENS., HBRIS<BIEES /=, T A2 Z o NABR
Tl WTNDBETHOARDT A2 Z 7 MEDZ MBI BLOILT- 28,
TCDD HEDEEIZRD LI o7, ZNHOFERND, 300 ng/kg OFE
(SENATRTETH, IROMBEREICEREL RIS NSNS
ST, HEDERBRCIE, SHRBHC AR TH A3V BB IS
~OEBRE R CQOBERNS RO, ZIUIRERETHLATTENORL
BAEATZ DT I BEZBING, TAaLZ IR TIL, b
MZEDFRD HALZD5, TOD e HHZ AT RO, ZOfRIE TRl
BIRY A REUED A EDFET > TWBEITEZ B2V, BLEDFERD
B, BIED 4 pg/kg/ BD DL iU R EDENVZ B,

A WFEERY

A X AR SABRTIC LY,
IROHGEET, TBRENSFRINDDOTIIR
VD E DEREDMERIZIED - TV, (T8
RERHTHA A% AN TR R
BRIE LT EDHELREN TS, ARFED
BEGIL., o8I e MW EEZLNS
T AT ERO, RV 30 £720E 300
ng/kg & VWO PEED TCDD 25 L, D% LR
AR - LR @ U CRNATTE S —EIRD
IR S 2w ). JRoABOTEN %
B4 22012k, 3472 DI IREDTZHD
BER T — 2 B B/H 2 L ThD,

B. WHEHE

T HTFNVERELL, %60 ILz 3 BEZAT,
R 20 HIZ 2,3, 7, 8-PH b~/ R5 V%
Fiv CIFTCD) 0 (D). 30 F72id 300
ng/kg BTG L, F0#% 30 HEICHIERE
B ShEAHEFE S LTS L, REMI
HAGIRSH, IREHE S, B~ TCD
P B354 90 B TERIT T,
1% 12~15 » Aln T 4 BehakikaBk, 13~15 »
A CHraTHEhE 8k, 23~26 » AT A
A FINRBRE T o T, BRERDFIEELUTIC
ROt g5,
1) 4 BearkisaiiR

BREALOTINLEEN, B LITRTIHEE
AL A BRI iedT Ui, T OFFEXITRD
EBYTHDL,

- 11 -



BiMY, : FEERIEE & ERE BN S E 572901
FEFCR DY IR EERE L, ZhzhioE
AElRE 2 BRHT 9.

R 1« KBS 1 P CED IR (U
> IR BfRYE CREN S AR & TR,
15T BRAEtyraryw 1 H2E, 2y
T VERT 14 AITULEERIT T 5 b7
VEHEEL Lz CUTRD.

R 2 - KRS 2 By gz @D Ei 2t
SETHEISE, AT LTI

IR 3 - RKBEES 3 By c @ - i At
SETREISE, SR & TR,

AR 4 PRESEE 4 Brrhid s @ S A e
FTTHENSE, R E TR

FUELTADN KB 1LBENOFEABRET

DT NN T > F DINEF CHRZE E

R~ L TN TEBINEDET A B,
2) FraivHEh R

BREA A 200, AR 2CDFH /AT DONWTRA
BR U7z, FEBRIEE L RITORF 2R 4 I1TRT,
& 122 cm, BATX 75 cm. & X 69 cm OB
77 YN — ORI A D R T
VAR ET 7 U AR HT b T,
Z @ﬁ@]@ﬁfﬁm:?*f‘w?& 1S3 DA%, 10 43
BB X', 12 2lEOFF e AN, £TX
T/VZ*EO)%’S:%L 55 R AEVITEN A,
R AINEEOBEfTI CEXRWREIZEL, F0D
%7 7 U IARLI L CTREEWICEARRTRE R
295, 156 9EFDOEE| \_f%fb %@Fﬁ?@ﬁ‘éﬁ
BT AN AT TR B, TV 1=1TE) 32
g, oM s Rz HE L %@i@#%ﬁ#ﬁ
L7 5 1 ERAERD D 12 » B1RIZE 2 Bk %
1To77,
3) TA a2 #7 blBk

&3 28 TLOFF ATV CERER LT, RBRD

W ™6 ~T, 7—YORImEA5 85 cm
BN CHREBREDEY . 1 ol F PV EBDE
5 ER A Z T,

R ~DECRE.

FEREMWI SRR TR\, 72 EERE ) TCDD
MDD L L I E HITERE LT,

C. W%
1) fEeKgaER

BEEANE T F LZHIE L TiTo7 4 B
KRR OER 2R T IOV TR 2ITR
ER @J:ﬁrs ~%¥%/v®§b¢@@§ﬁﬁ>§Tﬁﬂ
TW5, BEOEITIZIEN D OERZEN GRS
HITZD, &wﬂﬁlfﬂ%‘mﬁ%ﬁé (O TIER
ISEN LR L2305, K 3IZERIDIE

e e, Blfbé R E -4
WTHORED 90%LL EDIERIGEE TR L, Eif“i
IR EZETZBD v o Tz, £, 2[ED
W?ODFﬁﬁ %Eﬁ%fi;é j:nn: y) 6“7275)’3 710
2) Bt

BB A « AR 2PLTOBAFZIREHS Y
T 15 HREOITENV R AT L= R R 2 5 1R
ﬁﬁiﬁ@'ﬁ—@]/\&“—/ :75‘:{’:@_7‘#:73‘:1&&) E)h JQT
BREECIL. AT VATREGRRITEND, (KHERT
TIHBEIR Z BT - B B RAFWHTES, &
RERCIIBENT 2 BRERRTES, HERIE
JEBEIN-, 1HEEE 2EBZHETS &,
FORETH 2B N E O TEN & % 518
M2EH BT,

3) TAar#r Nk

KBEAA - A A 5T (B BREDHA A 3 D)
2N ToTT A 227 MR TIE, W
NOBETHARDT A aB 7 H:k#%v M)
PSRBT, TCDD B 5D IR Hivien»
277,

D. &£

RO TENFHISEDBIERIZ XY, TAT
YU TR | CERIZ SRR COHHERT
BAFERETH B = &, 300 ng/kg DOEHEENA
FETH, ROMEERECEELRITI W
ZEDVALMNI o, HEDEPERTIL.. X
BREH AT A A5V BB CIIRE~D
BLES R L OO BEASR LIS, T
BT LUATTEIOKRBDSEATZOTII220 )
EEZLND, 1EEBE 2EBOET, 14
MOITEIRm COREEZ R LIZHDTHAY, T
A ary s NRERTIL, ALIRMENIGED D
=i, TCD |EIZ LA ETIR6NT, Z0fs
ECEHET BRY . A AEUED A AL -
TWB EIFBZ LR,

E. 5w

BAEOONETO TDI DFRERMLE 720725
v N COR/ RN ATTE 86 ng/kg 13, XX
H ST 30 ng/kg & 300 ng/kg DIFIEPRENTAEY
4%, TCDD30 F7-1F 300 ng/kg DEHEMENATT
IR 20 B2HA% 90 BECREINET D
T NRDFE %u ﬁéhpﬂﬂﬁf I, %é?kﬂﬁ‘!ﬁ:@%i:
= REMEARIB X723,

SAEBD S

[ i=ase SN ’ﬁ%@%%zf:u Nalbe 75»1*?5;&

Tro ZOFERDG, BUTO DL 372 HDT
HDHTEIIEX W‘r_o

-12-



G. WFERE
2L,

H. FOROMBERT A HED IR, BEIRR,
72 L,
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Number of cumulative sessions

Feeding Box

Eréar

. Slit

Step 4 o
Step 3

. Maze Section

Step 2

Step:l
D Clear plastic wall

_ Reward {a piece of apple}
Corvect Route ("Cosrect Trial")

PRI E

Incorrect Route (“nvoreect Triaf®)

X1

—O— 4 —0— 33 —O0— g —&— g4
g e g S g7 —P—

@ 39 > 44 » 60 66

step

K2 KHEER4AEBRET
HET 2 BREEXR

-14-

4 B ARk B RS

F] test-1
W test-2

peregnt correct

Omg/kg .Sl)mgtké 3I0Bmg/kg

M3 KHOTENGE



= Low

Self-centered (Z2)

High <g—

K4 FHEHFHESOLERBROKT, ERFROBEZTD .
F D% D 2 ILDITEN 2 BIERT D,

4
=
A A
- 3 A £ A
2 30000 A A ’ A A
.%. 3015t B
® ® ‘ il & ® O
O
o ® . m 3 A A 3049
- A
° &° 0000’ A " m 3004
) ®
0-1st o O bp o B4
® DOQ
o o d ﬁ O  O-2na
2| ® o P 2 30um
0-2nd A 30-2na
O A
a & |00 |
-4 " . .6
% -4 2 0 2 4 6
High - Tenseness (Z1) — = |Oow

X5 #FaHEbERBROMEZ R EAmX
B IXBREE 2R T, AT <1E EBEE IR,
W IXE PR RS, EATIEE B O OEIRV,

15



Frequency of eye-contacts
for 1 min

M6 7TAarEr NRBROKET

p<00l ——

n= 5§ 5 5 5 5 3
0 30 300 ng/kg 0 30 300 ng/kg
Male Female

K7 T7AzarFr NRBRER

-16-



WAL L A RARENRMIE (B - UEERSRATIEE)

A &

2,3,78— NIRRT VAF T (TCDD) @
ek - SRALHIREIC L D RREICE 5B

GaEiloEy fEE = INCIES N S PR B
W AR IR B RN E I S AT 7R B

MNEIZAETFEBREDE TR L EORERRIFT L SN A 4 4%
VROFMRBII-AY Y ORZEE LY, IPRESHNAETE
WZEKET B Evbild, AFETIE, —EDERNATRIZRE LD
W2, R LT BT A A XV AABDRTHR S EEORN
2,3,7.8- MU L O RF DGR (LT TCDD) %24HRE 20 H
IZ 300 ng/kg FZ TS LT, XBRIZITABE O % FRRICRE LT,
Z 0% 30 REIZYIERESED 5 %riEs LTRELT, 20
ROBERAEDHIZ DEEER-, £HEC L-MBIE GECH
#r432 H) & TCDD 8% 5177- 8 BT A 425 B) OFlgo
UV EARD b ENENE/MEDEL. TOmERBE#EI L, Z0
=X, BRE LTz,

ZORER. TCDD RFEZZITNOBIZITRENGED b Fl
DR ST, EERBEOZNIZE~, TCDD £&FiC & 5 BB
WCIXER LB /IMERZ S B bz, B/IMEOEEIZ K& 72 En
IERBIRD TS, BIERE OB/ MEDHEREIT/ NI WS DNEL
EH &b RED -T2, BUNOEMEN S, BRI DOART
BEHAENE LETL O ZZ EN B L, LR LY
TCDD300 ng/kg DFHEETIIIRDOBRAI T HNDBEE L KIFE
LTWAZ EARBE T,

A WFREW

HA X ARIEE. RER O
LIRS, & MIBEEETOI A 4%
T ORIERED 90%LL &R 0B
LTW3, —fRIZF A AFT AEIREE
Uz <, REficix k& ef@=nd s, &
A Z XV AADFEBHED A B = XA,
FTHEA SN TOB BRI ITE > Qe
VW, T U —RAEKESZAFE (AhR) O

40T DNA OFFESMICHES L, BisF
DOFBEE LT, WHSEICHEEE D2
EORBERITLTNE EEZ BN TN,
DFED, R AR ) v I T U he R
BARD D R IFX A F TV k515
&AL~ 0 RT3 F DIFIT RS R,
AES KEBIER CORENEE SN B,
7T U R ATIE IR ORI
B, FAAF U85 MW T

_17._



bIY AMOETFER DN TN D, B
BOBERNICEREIN=F A A% 430G
RABAITT D, EBAFIIHWINDD
THH % U TRIIBITT 5, BAIE. bid
ENZBIT 5t hOF A 4%V AAEOME—
BERE (TDD 13 4 pgkg & ST\ 3,
Z OIEEARZ TCDD ORFELZIT-
7y FOEBRMNLBELZLOTHD, &
ZAN, T A XY AEOABPEEIL,
ERELE POIIKRESERDbDLEER
b, BEREOT—¥ ZEMICE MOSH
BN TEDEINE I DRFIOLMMN D
Do AWEO BN, RERH, MEDF 1
X UBORELZIIT-EREEER L.,
TR R D R B R A~ DR %
FARBZETHB, ZOFERIZIBDTERS
T LI IROPIZBORIZERBERD Lk
B3I >7o, ZOHFETIX, BREESEID
TSRS 2 SRR L T B = LT B
EIZHT 2 BB OV TR LT,

B. #FEhHIE

iz 20 BT 702 TCDD300
ngkg R T#E L, 30 HEIZPERES&
D 5%ZBME 535 Z LIz X Y IRNATT
BEHERFT DR TR EMkEE S E, B
SRO% 90 B ETREREITZ, Z0k
INZHEMOENAWELZ —EIZHR YLD
B L, ABECLE 1BIOR (2, 4
% 425 RITHL) X CAREC L
161 (8, A% 432 BIZHELE) OEjigo /<
F7 4w bV Y
ARSI IR T RN, B IMEDOfEEL,
ZOEREE B LTz,
THEEIZT O NI AT REE L, &8
1 HOMBEI o & RPN ER 7
WE S ORI EEE D NA—TB 5D
R L, =Y 3y B a— 2 —|C

DAATZ, 1 BRI SN FFE 2.9
mm X 3.3 mm T >z, ZDHEi% Scion
Image 2/ L CB/IMBOEE & g% 5
H U7z, mEIII 7 o A—~4—DEER
ERALEFY U S L—v g v &2{To7,

FAR 12 » BICiRREESR (BUN)
T,

C. WoER

T CDDZEIX 2 OBEIZx L TiThh
7o, FOHT, HAEXL 68l TH-T-, 4
BRIEET 8BFIDFT, BAPSIAZBE BIER
BOLNT-DIX 2B TH o, LI=R-TC,
BREHITERECTHID 2 5 %IZHE L
#HE LD,
| BRMSEATRIC B\ T RIS b
BOB/IMEE, SRBOZFIUZLA~ERH
B o, AU~ B0 BRI R
S U TR LI b, F-
BREIZMMDERD i, BRERHERIEDOIE
B L HEESRIRFCED O ("1, 2),
BB I IR DEm S B o7z, FEIC
BWTIE, R R ORYE OREFEHEE
ETholz, REDEHEIIFRD o h o
Fedd, —ED. PRANE DFEHE L HENZRD B
ni J@1, 2), BEEOBHMEITRAIC &
STIHELL, BlENIEALEHELT
WA HERINT,

SHAOFER., BAIEREDH = D OB/IMED
TEBIIRERE & BIEE & CIRER% T
V. BEEIALNZPT, LB LB/
(RO IR IRE & BRIPRE ORIz ER
Bobrz (K3), MREOB/ MEmED
FHIE 9.243.3x10% mm2 T, 9~10x103
mm?2 OEEZ AT 5B/ MEPERHEZL R
W BTz (3), F 7 EREOB IMERE 3x10
3 mm?2, FRAEIE 16%10°° mm2 Th o7z,
—F. BRERBEOEHE /MEEEIT

_18._



6.845.3x103 mm?2, F— NfHIL 3~4x103
mm?2 T BB L L OB MED B & 5>
RERHBD LI (M3), £, B
BOBMSEREOIT HOX IR E < | i
BZIEERD HIARVIER 50 L 7B M
(1~2x108 mm2) MEBH HIF=—H T,
—EIE 22x108 mm?2 SER LTV (K

3) o XPRE & BIERE OB/ IMEERED .

FEHE L HFEEHIRTE (tIRE) THEE
BREH LI (p<0.01),

A% 12 r Al TN 7 iR RE
(BT, P RFEEFROMED TCDD #5&
WX D BERERBFEBD N IRCIE 453
meg/dl Th V., XTHREEFHE 269 65
mg/dl £V Enoi,

D. EZ%

WroefERh 6, TCDD RHEHOBIZE
FERLHAE U B RIREMED 3 D = & DI LT,
BB CIL. BRI MEOB/IMERZE L
Dofe, AW CIHEN S8/ MEEE
Bk L LTWBDT, RIZETOR/IME
DOREINELEE LTH, I EicEHN
DERIZITES X NE LD, L LER
FCE DRV IMEEFEDO 55 A0 1, SeHRRREE & Hh~
HONZER->TEY, B/IMEDE &
LW EBEZBNS, BUN END,
REREIIARD DR T L Qe &S
Z BB, B LI BIMED R T O
RTHBZEIRBIND, Fo. BIERk
IR L < S LI BU/IMER DT
LT, B/MRKEEOEEHEN T — NE
LU HHERREVOIE, —EBIZE{E L
I2B/IMEDBO ONB D THD, ZDF
IMEDRBERITEERE U= B/ IMEOMEE T %
o7, RERNZECZ O L
VY,

BIEEOERRIT ETUHDIREF M

HEZAMBIREY, ZOFEERTER
FISENICAR—~ VBB SIS, FOHF
WZIE DA U CRERIR & 720 A
IMEETERR T 5, B LU ECToR/h
EOBIIRE 2T E» o T2 & TADD,
B OMERAITBIT BREFEOSEITER
T L. ZDROB/IMEDS M, iR D
B2 TCDD (2 & W EE Iz L HE X
5, TCDD DleAFREIT~ v X THIE
EEZEZTIENMLNTHEN, Zh

IFRE LR ORI & o TIREPAENA
. T DFERIRD B RAIB E Y ZIRAGIZK
BEZEZLEZLDOTHD, SEBIEIN
72T 1 7V C OB REE 13K BE SR
RETRIIELNTELT, v URIZFRDHH
NAEEE & 138 O 0NIRBARELERN R
RALDEEZBND,

B i, B/MEOEREOMIZ,
BOWETENFRD b, B EEZRBZ LT
e eEBEZ oD, —EORMEITEHE LD
“HIZHERLTEY . BEEETORRO
—ETH o RTREMENE Y, FHIBEEICER
WCIHIE & A CERENEE L QOEED
HO . BN ORERBIREE AL
HRER Kb Wb ey, FEo
WA, FRCMAEREFRICE L olzds, &
DREEZFHATH S, —F., TCDD X
TGF-BOERBEHRZ 5| X232 & i
TN T3, TOF-BOIERFIFEIEIIFE . D23
BICHHE L E U SHD LV RERH Y |
BB R b fE(th TCDD 2
£V TGF-pOBFIHELZN L Tol &K
SNT-FTREMED B B,

E.
A - BHEADT 7z TCDD300
ngkg RFELI-E A, WOBERIZE /]S
ROZEREE L E T 5 RIEZRMRD b,
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TCDD [3iHIRE L A E~D Z D
REEIZBW T, ROBIRIZER B L2
FIET A TREME SRR S5,

F. BRgesR

1.
1)

SRR

Sumida H, Tsusaki H, Inouye M, and
Yasuda M

Renal fibrosis induced by in utero
and lactational exposure to
2,3,7,8-tetrachlorodibenzo- p-dioxin
in rhesus monkeys (Organohalogen
Compounds, in press)

2. FR¥E
1) ZHEL, BHE., AKEE, # B

WFER . FALFTURAEY - 17
HEIRELZ 727 W PR OB
BH, 5 42 B B ARG REFELPIITE
SEEE, 107 (P60, 2002. (5F 42
Bl B AR REFRFEES, 2002 £
7H 10—12 B, ER)

2 ) Yasuda M, Koito A, Sumida H,

G.
1.
2.
3.

Tsusaki H, Inoue M, Yamashita K:
Renal dysgenesis in rhesus
monkeys exposed to dioxin during
gestation and lactation. (22nd
International =~ Symposium  on
Halogenated Environmental
Organic Pollutants and POPs,
August 11-16, Barcelona, Spain)

R A HED AR,
Reer L

EHFERGE 2L
Toft 2L
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1 XEEEBOEBEEE

2 BEREOBEMEEE
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18

16

3 Control
@ TCDD 300

Number

Size (X100 ¢ m2)
X3 HEELERRBFICRERDOONT-EEREBD
SRERIA TR
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CPRKL AR BARENREMNE (AR - LFDERERATREE)

SHANTTEE

oF

A. BFREBEAY

%

DR R EE

2,3,7.8-E L PR RGP FF T (TCDD)DIBIE - HAMBRTEIZLS

=

| ==

H .

T H T IR R O FE e
fE = JE B EBRR SRR E R E BB
WF & Ji B R R B o 3R &IPSR Bh %

A F % O 1 BERETDDIZ, bBETII 4 pgke/R
EEHONTWVWS, ZOEIRBLICEEREOT— 0 bEHINED
DTHD, &AM, BREBELERBECIIECANTOIY A A HT UHE
DOEHZRMOBFRR LD ENTFREINE, ZDH, TDI
DEYMEIIRNORMPB DD, 2T, ERE~DOF A X E%
BERBRIZEIBT—XOEBPLEENE, ZOBMDZHIZ, ik 20
HO7 75z 2,8,7,8—EILS R/ RF %% L (TCDD)
300 ng'kg Z X T#H 5. FIEIEE#% 30 BEIZHIEEREED 5 %%iB
s L, £% 90 BE CHENAREEZ —EICT B X S IZHREOR
Bafrit, TOROESRREE & AE~DEELF -, TCDD 11T
WERTAZENMONTWHWEDOT, FHgOBEBRIZ SV THRE L.
TCDD BE 22 =R EBEOHROBRELZ T -BHCLT., <tRE,
CAENET A FFAOROBHC, B L ROFFBOBBKEEI A 26
LR &/ NERE OB E 2 5HE Uz, POLERIRE R & /NEEE
WTCIIBEEICERREZRZRRONZ D o -8 . TCDD RER & XREE
TIERBHORBENE) -2, TCDD REHOIFBEBREIIZ LS
TERERVBRZRIZ K 5 &, MIEICIRIRK OBESED v, IRIEHEN
R BN AN S MR Sz, 72, TCDD ZFZFHOFMAD
FERRIIAEE T, BRLTVWA XY Thol,

—75 . TCDD #ZZE# O FFgAEA O FIZATRIREED b LWt
EERBENRONT-OTRIBFHCRET L, ZOBR., WERTOKE -
BEEIZMO LD LH_THONIZ L MEA R L\ b
Ez b,

INHDOFRIZLY TCDD ORHEARIN, ZDROFERELEGRE
WAL DDEEE RITLTWA Z ENBAREICR 517,

BEDORENREIN TS, £/, ¥

FAFHT VBITATEBREOR T, 8 A 45V U EITFERE ORI E A3
BOEREOFK., REMHZ2E0kele RBREREOFFEHZTRTIENEL G5
EE~DEEZ R ZTIFIZEED T3,

BMUVETHY ., T v M TORERTHMA —FH T, ZL OEYMERICED, ¥4
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A XV CHOAREEMNITT B REMT
BABIZZDDTEW LB LN
2 TE, ¥k 11 FIZAARTHE A I
VEOMAE— B ERETDDZ Eb -
S IE RSN TCDD BEA 2725
v MOAETEZR R DR E R ERT —
PRRERIDVEZA LR, FOE
NEEETOMRYOREDKRNATE
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Introduction

Indigo and indirubin have been used to dye cloth for denims and blue jeans". Indigo-producing
plants have also been used in traditional Chinese medicine? and indirubin was identified as an active
ingredient against leukemias®. Pathways for the endogenous production of indirubin and indigo in the
human body were postulated by Gillam et al.¥ (Fig. 1). The formation of indoxyl and isatin, which are
intermediates in the formation of indirubin or indigo from indole, is catalyzed by human cytochrome
P450s. Recently, Adachi et al.® identified the endogenous ligands of AhR in human urine as indirubin
and indigo, using recombinant yeast assay®. The ligands were extracted from acid-treated human urine
and FBS (fetal bovine serum), and their levels in the body were high enough to activate the AhR, 0.2
oM and 0.07 nM, respectively. Ary! hydrocarbon receptor (AhR) is a ligand-binding transcription
factor which was isolated as a TCDD receptor in the cell, but it remains an orphan receptor. The AhR
ligand activity of indigo was about the same as that of TCDD, and the potency. of indirubin was 50
times that of TCDD?. Thus, they are expected to have an important physiological role in vivo. In this
study, we examined the physiological effect of indirubin and indigo in mice in vivo.

Materials and Methods

Animals and treatment

Male C57BL/6J:Jcl mice (5-6 weeks old) from CLEA J apan, Inc. (Tokyo) were housed in the cages
at 22 °C with a 12-hr light/dark cycle, with free access to tap water and a standard pellet diet. Ahr-
deficient mice (Ahr ) were maintained in the Research Facilities for Laboratory Animal Science,
Hiroshima University. Male C57BL/6J:Jcl mice were given indirubin or indigo (1-50 mg / kg body
weight) dissolved in Panacete 810™ (5 mL / kg) by gavage or by intraperitoneal injection for three
days. Vehicle control mice were given the same volume of Panacete 810™, Male Ahr”" mice (5-6 weeks
old) were treated with indirubin or indigo (5 mg/kg body weight) in the same manner as Ahr* (wild :
C57BL/6J:Icl) mice.

Preparation of liver microsomes and enzyme assays

One day after the last dose, mice were killed and the livers were quickly removed. Microsomes
were prepared according to usual methods. The ethoxyresorufin-O-dealkylase (EROD),
methoxyresorufin-O-dealkylase (MROD) and pentoxyresorufin-O-dealkylase (PROD) activities in
liver microsomes were assayed by a fluorophotometric method?.

ORGANOHALOGEN COMPOUNDS 'Vol. 59 (2002) 453
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Figure 1. Postulated scheme for the formation of indigo and indirubin

Histochemical analysis of mouse liver
Liver sections were stained with hematoxylin-eosin or Sudan black.

Results and Discussion

Effects of indirubin and indigo on liver microsomal enzyme activities

The microsomal alkyoxyresorufin-O-dealkylase activities, EROD, MROD and PROD, of male
C57BL/6J:Jcl mice after treatment with indirubin or indigo (1, 5, 10 and 50 mg / kg body weight) by
gavage for three days were examined. The EROD and MROD activities were increased dose-
dependently compared with that of the control mice. Indigo induced the EROD and MROD activities
by 1.3- and 1.4-fold, respectively, at 5 mg /kg b.w. which was the most effective dose.

Indirubin induced the EROD and MROD activities by 1.9- and 2.7-fold, respectively. However, the
PROD activity, which is due to phenobarbital-inducible cytochrome P450, was not induced by
indirubin or indigo (Fig. 2).

Inductive effect of indirubin and indigo on liver enzyme activities of AhR" mice

When indirubin or indigo was applied to Ahr’ mice, which lack AhR, no inductive effect on EROD
or MROD was observed (data not shown). Thus, the induction of the EROD and MROD activities by
indirubin and indigo is suggested to be mediated by AhR.

Histochemical analysis of mouse liver

Livers were obtained from mice after indirubin or indigo treatment, 50 mg / kg b.w., and vehicle
control mice, The liver sections were stained with hematoxylin-eosin or Sudan black. Indirubin and
indigo caused no significant damage to the liver, and lipid droplets, which are usually observed after
TCDD treatment, were not increased.

454 ORGANOHALOGEN COMPOUNDS Vol. 59 (2002)
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Figure 2. Dose-dependent induction of EROD, MROD and PROD in mice by indirubin and indigo

In this study, we demonstrated that indirubin and indigo induce EROD and MROD activities in
mice. The induction was mediated by AhR, Although their AhR ligand activities in recombinant yeast
assay were the same as or stronger than that of TCDD, the inductive activities for drug-metabolizing
enzymes in mice were less than that of TCDD and higher doses of indirubin and indigo were required
for the induction. Qur preliminary experiments suggest that some hydrophobic compounds as -
metabolites of indirubin formed by liver microsomes. These compounds should be excreted earlier than
TCDD, which persists in the body. In histochemical analysis, no toxicological changes were observed
in liver sections from high dose-treated mice compared to vehicle-treated mice. The results suggest that
endogenous indirubin and indigo might be physiological ligands for AhR.
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Effects of in utero and lactational exposure to dioxin on development of genitalia in rhesus monkeys

Mineo Yasuda”, Hiroshi Sumidaz), Kazuo Asaoka”, Keisuke Yamashita”, Hideshi Tsusakis), Minoru Inouyes) s

1) Department of Clinical Engineering, Faculty of Health Sciences, Hiroshima International University,
2) Department of Clinical Radiology, Faculty of Health Sciences, Hiroshima International University,
3) Department of Cellular and Molecular Biology, Primate Research Institute, Kyoto University, 4) Department of

Anatomy and Developmental Biology, Graduate School of Medicine, Hiroshima University, 5) Shin Nippon -

Biomedical Laboratories, Ltd.

Since 1998, we have been investigating effects of prenatal and lactational exposure to
2,3,7 8-tetrachlorodibenzo-p-dioxin (TCDD) on development of young in rhesus monkeys. Last year, we
reported that the anogenital distance in male newborns (Fla) from dams with a body burden of 300 ng/kg TCDD
was slightly shorter than that in controls. To confirm this observation, we re-mated the dams and examined the
second newbomns (F1b). About 13 to 16 months after the last maternal administration for Fla, we re-mated the
dams, and administered 20 or 200 ng/kg TCDD on day 20 of gestation. For maintenance of body burden at 30 or
300 ng/kg, 1.5 or 15 ng/kg TCDD was given to dams every 30 days. As of September 2002, the following
number of F1b young were born: 3 males and 8 females in the control group, 6 males and 4 females in the 30
ng/kg group, and 8 males and 3 females in the 300 ng/kg group. In F1b males, no differences were found in the
anogenital distance between the control and TCDD groups. (Supported by Health Science Research Grants for
Research on Environmental Health from the Ministry of Health, Labor and Welfare of Japan.)
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Analysis of dioxin effects on monkey endometrium using a DNA chip

Hiroko lida", Yoshiro Kamanaka?, Juri Suzuki2), Kunio Watanabe®”, Mineo Yasuda®, Shunichiro Kubota®), Kazuo
Asaoka "

1) Department of Cellular and Molecular Biology, Primate Research Institute, Kyoto University, 2) Center for
Human Evolution Modeling Research, Primate Research Institute, Kyoto University, 3) Field Research Center,
Primate Research Institute, Kyoto University, 4) Department of Clinical Engineering, Faculty of Health Sciences,
Hiroshima International University, 5) Department of Physiological Chemistry and Metabolism, Graduate School
of Medicine, The University of Tokyo

There is much argument about monkey endometriosis affected by dioxin. We have been investigating the dioxin
effects on the gene expression in monkey endometrium using a DNA chip. In the endometrium from monkeys
injected with dioxin-like cdmpound, methylcholanthrene, mRNA expressions of CYPIAI and GST genes were
increased. Those of c-fos, uteroglobin, esfrogen receptor beta, and insulin like growth factor II genes were also
increased in the same tissue. These results show that dioxin affects simultaneously estrogen-like effects adding to
gene expression of Ahr molecular mechanism in the monkey endometrium. Those molecular gene mechanisms
related to dioxin might be useful to understand dioxin related diseases, i.e. cancer and endometriosis. (Supported
by Health Science Research Grants for Research on Environmental Health from the Ministry of Health, Labor and
Welfare of Japan and by Grants in Aid for Scientific Research from the Ministry of Edui¢ation, Culture, Sports,

Science and Technology of Japan.) - 44 -
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RENAL DYSGENESIS IN RHESUS MONKEYS EXPOSED TO DIOXIN
DURING GESTATION AND LACTATION
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1) Department of Clinical Engineering, 2) Department of Clinical Radiology, Faculty of Health'
Sciences, Hiroshima International University, Hiroshima, 3) Shin Nippon Biomedical Laboratories,
Ltd,, Kagoshima, and 4) Department of Anatomy and Embryology, Programs for Applied
Biomedicine, Graduate School of Biomedical Sciences, Hiroshima University, Hiroshima.

Introduction

The current tolerable daily intake (TDI) of dioxin and dioxin related compounds has been set at 4
pg TEQ/kg/day”. This value was calculated from the lowest-observed-adverse-effect level
(LOAEL) in experimental animals, mostly rodents. Gray ef al.? reported that a single oral dose of
200 ng/kg of 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) to pregnant rats on day 15 of gestation
resulted in abnormalities of reproductive organs in the offspring. The maternal body burden at this
dose was measured to be 86 ng/kg. To attain this body burden level, human daily intake was
calculated to be 43.6 pg/kg/day. An uncertainty factor of 10 was applied to this value, and the
human TDI was established. However, due to great differences in the biological half life of TCDD
between human and rodents, the validity of this calculation is questioned. Monkeys were also used
in dioxin toxicity studies; in female thesus monkeys given an estimated daily dose of 0.15
ng/kg/day for 4 years, the incidence and severity of endometriosis were significantly higher 10
years after the start of administration®. Technical inadequacies in this experiment were criticized
and the data were not utilized in the TDI setting in Japan. This is a preliminary report of a study
initiated to evaluate long term effects of prenatal and lactational exposure to dioxin in rhesus
monkeys.

Materials and Methods

Animals and treatment. Adult thesus monkeys were mated, and females with confirmation of
pregnancy by ultrasonography were given TCDD subcutaneously on day 20 of gestation at an
initial dose level of 30 or 300 ng/kg. Controls received the vehicle. The lower dose level was set
at about one third of the LOAEL body burden in the rodents, and the higher one at about three
times of the LOAEL. For maintenance of a certain body burden, 5% of the initial dose was given
to dams every 30 days during pregnancy and lactation until 90 days after delivery. As of June 2002,
data on 20 dams in each group were obtained. Pre- or postnatally died young were autopsied, and
main organs were histopathologically examined.

Morphometric analyses. Paraffin-embedded sections of the kidney stained with hematoxylin and

eosin wete photographed under a light microscope with a digital camera, and the images were
stored in a computer. For quantitative evaluation of renal dysgenesis, renal corpuscles were
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painted black using Adobe Photoshop, and the painted areas were counted and measured using
Scion Image.

Hemanalysis. At 6 months of age and every 6 months thereafter, blood was sampled from the
femoral vein and subjected to hemocytometry and chemical analyses. Blood urea nitrogen (BUN)
was measured by the urease-GIDH method. '

Results and Discussion

Pre- and postnatal deaths. No maternal toxicity of TCDD was noted except for crust formation
at the injection site. Fetal death or stillbirth occurred sporadically, and 18, 15, and 16 live
newborns were obtained from 20 each pregnant animals in the control, 30, and 300 ng/kg groups,
respectively. Post natal death occurred in 4, 1, and 8 young in the control, 30, and 300 ng/kg
groups, respectively.

Histopathological findings. Histological observation of major organs in postnatally died young
revealed bilateral renal dysgenesis in two cases in the 300 ng/kg group (Fig. 1). These young died
at the age of 406 days and 422 days.

Fig. 1.A: Control kidney. Renal corpuscles and tubuli are well formed.
B: Kidney from the 300 ng/kg group. The majority of renal corpuscles are
small while some are larger than controls (arrow). In many renal tubuli,
vacuoles are noted in the epithelial cells. Interstitial tissue is hyperplastic.

In these kidneys renal corpuscles were mostly hypoplastic while some were hypertrophic, possibly
to compensate reduced renal excretion. Vacuolization in epithelial cells of renal tubuli and
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hyperplasia of interstitial tissue were also noted. In organs other than the kidney, the liver in some
of the died young in the 300 ng/kg group showed slightly enlarged hepatocytes with vacuoles,
suggesting accumulation of fat droplets.

Morphometry of renmal corpuscles. The computer-assisted morphometric analysis clearly
showed abundance of smaller corpuscles in the dysgenetic kidneys. Assuming a round shape of
renal corpuscles, measurements of sectioned spheres certainly show fairly large variations in their
size. In the two cases diagnosed as renal dysgenesis in the 300 ng/kg group, the range of size
differences was much larger than controls, and the most frequent size was far smaller than controls:
(Fig. 2). The number of renal ’corpuscle"‘s per a certain area was not much different between
controls and dysgenetic kidneys. These findings suggest that initial branching of ureteric buds in
the embryonic period was not much disturbed by exposure to TCDD, but later differentiation and
growth of renal corpuscle were affected by TCDD.

18
16
14
12
10

Control
B TCDD 300

Number

Size (X100 um2)

Fig.2. Size distribution of renal corpuscles

Hydronephrosis is the most common abnormality induced by prenatal exposure to TCDD in
rodents. But they are not primary dysgenesis of renal parenchyma but secondary degeneration due
to accumulation of urine caused by hyperplasia of the ureteric epithelium?.

BUN levels. The BUN measured one year after birth in these two cases were 45.3 and 98.2 mg/dl,
much higher than the average control level, 26.9%6.5 mg/dl, indicating already lowered kidney
function about 100 days before their death.

In this study we demonstrated that the maternal body burden of 300 ng’kg of TCDD during

gestation and lactation adversely affects kidney development in the young. Although the number
of examined young was small, two cases of bilateral renal dysgenesis among 8 postnatally died
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young in the 300 ng/kg group was considered to be TCDD-related pathological changes. To
confirm these findings, we remated the dams and examination of the second young (F1b) is in

progress. No apparent adverse effects were detected in the 30 ng/kg group, suggesting that there is
no urgent need to change the current TDI of dioxins, 4 pg/kg, in Japan,
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