DEBRBEREHFET, Ipllizjtvﬂlﬂaﬁﬂjt‘ré %i&E L THERT D& 50
nokg LETHEEDA LN D,
5. MMOEREREORE
(1) F=HOBEBRKIIETSEE
BIER/REICRAL Tid. {£4E 15 H® Holtzman T v b (M'lb]y et al.. 1992a
Y BRINLE 5w b (Gray et al.. 19952) 12 1000 ng/kg #+}:D?x5bt&§im
HEXNTWD, Grayetal.. 19952 TIIFEEZ L.
(2) KRATREOEHICEAT 5EHE
Gray et al. (1997b) = 1IF UERTH 2.
Gray et al. (1995ab) & IZE UEBAEZHTH 2.
Mably et al. (1992abc) & 13%E&BAR L.

6. REFEME
LOAEL: 50 ng/kg  (BHBE{EE)
LOAEL Lﬁm@'éﬁmﬁﬁg fE4% 16 B T 31 ngke
TR 21 EI'C26no g

7. TOMBELITNEFIHE
IAQW
TABIE 1 ‘ ' o T
The Effects of Gestational Day 15 Administration of Low Doses of TCDD on Growth
and Viability of the Offspring during Lactation
Dose of TCDD to the Dam 0.00 0.05 0.20 0.80
No. of pups: Day 0 103 =10 115> 08 109 = 1.0
No. of pups: Day 3 - 98x13 115+ 08 10_5..-09
% Pup survival: Days 3 to 8 100 100 3 g e
% Pup survival: Days 3 to 15 99 x L1 98 =25
% Pup survival: Days 3 10 22 95 > L1 93 =25
Body weight (g): Day 0 6.48 = 023 627 + 0.13
Body weight (g): Day 3 9.44 x 0.2 9.69 % 0.42
Body weight (g): Day 8 20.4 * 0.46 20.35 = 0.61
Body weight (g): Day 15 36610 364 =038
Body weight (g): Day 22 632212 633+ 1.2
% Eye opening: Day 12 2323 2416
% Eye opening: Day 13 57>46
% Eye opening: Day 14 21663
% Eye opening: Day 15 90 = 5.6

Note. AN values were calculated and analyzed using litter means. Shaded areas differ significantly from control.
*p < 0.05.
**p < 0.01.

fERE LS R
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FEREFES b (8)

1. Gray, L. E, Jr., Wolf, C, Mann, P.and Ostby, J. S. (1997D). In utero
exposure to low doses of 2, 3, 7, 8-tetrachlorodibenzeno-p-dioxin alters
reproductive development of female Long Evans hooded rat offspring.
Toxicol. Appl. Pharmacol. 146, 237-244. :

2. HiE
e Long Evans o v b
B 120 (FoXAATw ) [ B
®E5E 50, 200 or 800 ng/kg in corn oil (2.5 ml/’kg)
=5 H iR 15 Az 1 ERE
BE5FE #OES
Bz XXV, cross-fostering £ (0 £7z1 1000 ng/kg) FD

3. RXHEOHE

AZIPAFESREEE Y (vaginal thread, urethal slit B, pallus %5
—REnpEgER, RiE—iE N EREER e 200 nglkg LA E

cleft pallus #0. FEBRIEIE. IR ETOHBER (800 ng/kg)

EREREICIIEEI L., '
FEWNEETRIC vaginal thread FIH EAFORE TIEIREL L) .

4. FHE
(1) RBRAEOEEECETSEE
vaginal thread 12 DWW TiE & A X ROREHER. Z OO EFERREIT
SWTH litter ¥7= 0 1 FIORERITRENNS, EBHE. EREE,
FEHLEZI OV THETICTbNTNRSEEZI 5N,
(2) ZBRERORZFHNEMICETSEE
A7 FEBE TR R (vaginal thread, urethal slit 38X, pallus Sl
— R OEREE. FE—-ROMERERE DWW TIX 200 ngkg Bl E
TE—RICEGIRD L NS,
(3) T RBS > NOBRFENERCET H2EH
vaginal thread 28T 3 A X LOREOBRIC, FABRLORT Y D
g, S ETOREOEER. BHEMEED ERIRBOSNTNS (Gray et
al., 1995b), cleft pallus, urethal opening DOEFIAD LUV AZEEEDER
ETFRERLTWS, cleft pallus 12 DES, RU 2858, estradiol OIEIRE®
5Dy hOAZRTERZINTND,
(4) Foft, MER EEA
Bz Lo

.22.



(1) F—9OEBRIEIHT HHEIE - ‘
AZIBOETESRDOLEERE (vagnal thread, cleft pallus 5 ) 2. fEIR 15
H® Holtzman XU LE T b (Gray etal., 1995b) 1Z 1000 ngke Z#F 035 L
fz& ZZERINTWS, vagnal thread ITHEMEFMNBREICXDBERIZTT
IZERZEE NS (Flawset al, 1997), Co '

(2) ARNEFEOERIZEYT HEE
Gray etal. (1997a) = 1IZF UEBR TH S,
Gray et al. (1993ab) S 12 [F UEBRFEHTH S,
Mably et al. (1992abe) & 13RS HMFE L,

6. FAEFHE
- LOAEL: 200 ngkg (A R EFEERHREER)
NOAEL: 50 ngkg (A A&FEERHERE)
LOAEL IZIIE T 2N ATT=E @ 45K 16 H T .97 ngkg
4% 21 HT 76 ngke

7. TOMRFRLITNEFIHR

sl
PERCENT WITH PERMANENT VAGINAL THREAD PERCENT WITH CLEFT PHALLUS
140 100
100 80
) 0
20 70
70 0
66 - 50
ot 40
40
0 :g
20
10 10 ) ,
o 0. 05 0.2 0 0 A5 0.2
Dose of TCOD Dose of TCOD
PERCENT WiTH TEMPORARY OR PERMANENT THREAD UROGENITAL MORPHOMETRY (US, UP, Uvi/s)
120 : mm
100
g0 25
80
70 20
60
50 1.5
40
30 1.0
2¢ 0.5
10
0 [ 0.0
0.05 0.20 .05 0.2 0.
Dose of TCDD . Dose of TCOD

FIG.1. Gestational Day 15 maternal administration of low doses of 2.3.7,B-tetrachlorodibenzo-p-dioxin (TCDD) increases the incidences of temporary
and permanent vaginal threads (significant at 0.2 and 0.8 ug TCDD/Ag) and ¢left phallus (significant at 0.8) and alters morphometric measures of female
external genitalia. US refers to the size of the urethral slit (mm), UP is the distance in mm from the tip of the phallus to the urethral opening and UV/
5 is the distance in mm from the vrethral to the vaginal opening (divided by 5 to allow the data to be displayed on the same scale as US and UP). Mean

values are the gray columns and the standard ervors are the black columns stacked on top of the gray columns. An “'a"" in the gray column indicates
that the value differs significandy from the control value at p < 0.05, while *'b” indicates p < 001
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: TABLE 3 ,
The Effects of Gestational Day 15 Administration of 0, 0.05, 0.20, or 0.80 mg of TCDD on Body and Organ Weights and
Epididymal and Ejaculated Sperm Counts in Adult Male Offspring, Necropsied at 15 Months of Age

Dose of TCDD (1g/kg) 0.00 0.05 0.20 0.80
Body weight (g) ' : 741 = 23 742+ 722 729 » 27 677 £ 24
Testes weight (mg) 3993 >+ 76 4193 *+ 68 3770 % 119 4004 + 104
Ventral prostate weight (rmg) 463 > 38 526 x 37 456 = 30 478 + 30
Seminal vesicle weight (mg) 1807 = 130 12001 = 100 1613 * 64 J43 79
Glans penis weight (mg) 145 + 2.8 141 + 2,1 Vi T130.%71.8% )
Paired epididymal weight (mg) ’ 1430 = 35 1440 = 28
Cauda epididymal weight (mg) 324 %15 308 7.1
Epididymal sperm numbers X 10° 238 £ 9.6 237+ 87
Caput/corpus epididymal sperm numbers x 10* 935+ 20 995 + 47
Cauda epididymal sperm numbers x 10° 1448 = 8.3 137 =+ 6.2
Ejaculated sperm numbers X 10° 137 = 19 101 = 17
Number of copulatory plugs 54x05 43 + 03
Total testis sperm numbers X 10° 256 + 7.6 241 * 140 247 % 6.7 259 £ 8.3
Serum testosterone (ng/ml) 129 + 0.16 1.27 = 0.14 1.24 = 0.10 140 £ 0.19
Pituitary weight (mg) 17.2 = 3.0 15309 218277 19353

Note. Values in each group are litter means and SEs of 15-24 males, with 1011 litters, Shaded areas differ significantly from control.
*p <001,
**p < 0.05.
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FBERIGHES — b (9)

1. Faqi, A. S., Dalsenter, P. R., Merker, H. J. and Chahoud, 1. (1998).
Reproductive toxicity and tissue concentrations of low doses of 2, 3, 7, 8-
tetrachlorodibenzeno-p-dioxin in male offspring rats exposed throughout
pregnancy and lactation. Toxicol. Appl. Pharmacol. 150, 383-392.

2. A&
EntE Wistar S w b
B 250 (FoARTw ) [ B
®E5E 25, 60 or 300 ng/kg (initial loading dose)
5, 12 or 60 ng/kg/week (maintenance dose)
(25/5 ng/kg 13 0.8 ng/kg/day 1T FH4)
TEHE AR 2EME. KRR (BEE14 H) . EBRPKRUFEALF
BEHE RETERE
8] EBT0 KRN 17T0 HOA A2

3. umilﬂer@’fﬂ%g

70 ZRTA170 HEE (25/5 nglkg Ll

Lzhﬁﬁkmrbrﬁ?)"

B FEREETREA 70 HE (25/5, 300/60 ng/kg)

: 170 High (25/5 nkg BAE)
FAMZFOLNIVET 170 BE (300/60 nglkg)
RETBOEL (YU b, BFAXTOREEE) (25/5, 300/60 ng/ke)
BREOMBHNZT(E 4% 70 RN 170 BE (300/60 ng/kg)

TCDD EEIE% 22 BIZOFF T 0.24 (25/5 E), 0.39 (60/12 £), 1.78
(300/60 Ef) ng/kg, BEE T 0.25 (25/5, 60/12 £f), 0.28 (300/60 ) ng/kg.,
AP AFEZS T IRERE, BETE. BE -BRLK -FIURIUCEREE,
ETEREICEEIR L,

4. FHf

(1) ABRGEOEEEICETSFEH
BERELSICEAL T 1 B 20 AOBENREINTED, ERAE. £
BEE, MEHLBEIIOWTHETITONTWEEEALNS,

(2) EBREROBRFERFMICET 2FH
1 HETFEEAROBD (%70 K170 BE) 213, E—RIGEFRA
BHENSB,

(3)1/%Tf/%®aﬁ%%ﬁ%h%?%$@
BTHEELOBEFHERICDOWTIIIRESES

(4) =oft, MEL. BES
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REAHICET BMESITIT AN,

5. HOEREREORE
(1) F—FOHEBHICEHT 2EE
1 B TFEEEIE. 64 ngkgLAE (Mably et al.. 1992¢) R 7X 800 ngke (

Gray et al., 1997a) TEHE ST 348, Ohsako et al. (1999)13 800 neke THED
méhﬂﬁottbfh% Flm. Iy b, YA, NLAAY—THBBLT
HONDEFEDL BRA > MIBE LB TEDOEADTH D (Theobald and
Peterson, 1997), Gray et al. (1995)I 38RO FE£II TCDD OB E 2 1Tl
NERRTN D,

(2) @Wéﬁg@%tﬂk%ﬁ?%?ﬁ

5w MBI 5 TCODO¥FH% 3BHEE LT LB EHEEEAL
-Ci/)%)o

6. A
LOAEL: 25/5 ngkkg (0.8 ng/kg/day 1748%) (1 HEEFEER)
LOAEL IZHIET HENETE « 27 ngke

7. FOMBRT~NEEE
AR
TABLE 3

Effect of In Utero and Lactational TCDD Exposure on Sperm Number/Cauda Epididymis, Daily Sperm Production, Sperm Transit .
Rate, Sperm Morphology, and Serum Testosterone Concentration Investigated at Days 70 and 170 Postnatally

Parameters Control TCDD 25/5 TCDD &0/12 TCDD 300/60

PND 70
Number of animals 20 20 20 20
Sperm number from canda epididymis (X10%) » 209 £ 43 176 = 38* . 203 = 42 172 = 52¢
Daily sperm production {X10%) . HA*+43 28 £ 57* 252 = 56* 231 £ 49*
Sperm transit rate (days) 61=135 6520 B4 &2 7% 7.8 £ 3.0
Testosterone concentration (ng/ml) 208> 1.1 2110 292x16 2715

PND 170 : :
Number of animals 20 20 20 ' 20
Sperm number from cauda epididymis (X10%) 326 %75 270 = 61* 235 £ 44% 257 * 86*
Daily sperm production (X 16%) 45662 275+ 72* 248 = 5.9% 345
Sperm transit rate (days) 74+23 10.6 = 4.0** 10.0 = 3.6** ’ 12.1 £ 43**
Percent of abnormal sperm 7321} 109 £ 3.3* 14.1 £ 3.5+ 12.4 £ 42*
Testosterone concentration (ng/ml) . 22x 1% 23*16 L7xL1 . 1207

JE—

. Note. Values.are means, * S[). *Values are significantly decrzased from control values. **Values are significantly increased from control values.

EE 1ILE
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KA F % HEOEEENED S LFRE M IZ B A e

KEREE R REZ ELEXLRLEEFER REFHMEMEE IR E
MAEBANE EF)NE— EiERSRLEETAR- BEFTRER
el E Bl M- EvERLELBERER RetEnEREtr -k

HREE

FAFHVBEOEET, BRNIICHAT U —ARIEAEZEE (arylhydrocarbon
receptor, BAF Ah L &7 % —) LWHBHENLTHERT I LEEXAONTE R, HE Ah
LET T —E R UAERWEERICI Y, BREECH B MR~ OB E
BEDN AL VBT FEFETH D ZEPTEASNLTNS, FA1AX L B8 Ah LET S
—ICHEET DL, SV OPDEQLERLT, BETORBELETLEE, ZOER
ELTWAWSLRERBSIXBIEND, ¥1A4F L Ah LET ¥ —OFMEICIEE
W, RRCXVBEVDEHY, B bOLESF I~ T ADRZHOENRFED S DI
LLTWS, TCOD IC L 2 EPNAMITEREREBEFEEELOTH LI 20TERL, &
BAREETEZ T rE— a3 VERIRE B L ENTWE, ZOERSL, AW ELIER
b Ah LEZF—BHEALTVE EZEL RTINS, |

®7o, BRBIEMIZHZo T, ¥4 4% 488 (PCDD & PCDF) BIU=m7F 57—
PCB (coPCB) OBMERBBRIIFLEOERAEEL LT AL LESZ—%2ATHAD =X A
2E L, TNTNOEKREOCHERE 2B ES{HR¥ (TEFs: Toxicity Equivalency
Factors)& LTHET, @K, ThOOMENRES L TREFCEETLIOT, zoEHkD
BMERAEMED TEF KLHFEEZ2RULE-LOZBALEENSEE (TEQ : Toxic
Equivalents}) & LCHRT LN TES, TEF IEMOEHE2,3,7,8TCDD # 1 & L
el EDET, EROERNOEMREE, EHFME., invive :}S'J:'(ﬁ in_vitro DAE(LFER S
DIRTENLORREHEM-HEBL, RESHELDTHD, BEE TR I A X MH
REIZ DWW T OHZE < OBMFRSIToiL, BRhZThEThoREED TEF ZEETHD
TEVRHFERTEY, BHEEATHE 1997 Fi WHO THIMES WO TEF &b &
I, TEQ #EH L TH A X L - EORBETFMICAVWDEZ ENHYTHE LEZBND,

A. HIEHEB

FA A%y AEOEREEELTET D
2tk FOERA B =X 25 HMICHRET 24
ERbHD, TE, BCAW LS F—2N L
TERA =X LOBHAPEALTETND, I
BT EREBESICRVTY, R 9 FITIE,
WHORMEERIZBWTF A 5 HDE
HEHEIC AV b 2 BEESEEEK (TEF) ©
RIEL (Van den Berg © 1998). ¥ik 104

Wi, WHORKINEBRIZBW T A 4%
DiitE— RERE (TDD) AHEIMIL

(WHO/IPCS 1999) . BAEIZBWTY, &4F
FrOvESE LT # A AF v Bt 2R e84
FWEMIELERT DL L b, BEE LRBET
BERT, BBEOK A 4% D TDI DRE
LICET 285217 25 Th D, A%
T, FA AF T EHOER A I =X LR
EOBEERICESEZRY, F1AFVED



ARSI T AFHRARE L., BT
ZERHMELTWS,

B. BIEFE

AERET, FAFF L UEOEKREEBICET
BHECEIEMEIT I I, FATFUED
Ah VETZ—EN LABURRICET 5%
DEREOEEFIMOEREL /25 TEF (ZBET
LEHOERFNEL. BELT,

C. HEBRLBE

(1) 14 AF & Ah LS F—
BRLE7Y—T7 7 IV —CHEIND Ah
L2 —% N LA RRG L, SESEE
EFERBAOFAGHICES L, BYEERKSONR
e BEEZ B LI, FAAFV U EOR
PEFIED A B = A BCRS B TnN5 L EX
5 3T Wy A (Hankinson, 1995; Sogawa and
Fujii-Kuriyama, 1997; Whitlock et al, 1997),
Ah LE7F—iE, B 3 AF 2T b
RF A F % IR EDERTERILEME
WE LizB-aiz, CYP1AL (P450 1A1) ¥ d
W RMHEROFEL I TL2EFTHY, =
b OHEBERETF O AT — LR
ETBHE 77 ELTRESHE, £/, DNA
REOMBIETFE LT Arnt BRFEI N, HH
F &% MyoD < Mye 7 Y OIERERASRETF LR
BloeF— 7SR L HBALMAI SN,
IO Ah LTI -BREET LN R
ik XRE & MEEh, FATXHRED)D
Ho FEREESLEARW LB Z—L Amt & 3~
Fuffe—bizoT XRE IS L, RNA R
Y AF7—B M2 ELEEBETORERTFEZEEL
LT, ¥exBETORALRET S, Ah
v FE—E, VA FERELTWRVWE ZiZ
B RIZETE L, HSP 90 & fEA LT\ 2538,
HIRERIC Y H Y FR AT B Zh AL
T HSPI0 #E L. #IIBITI 22 mbh
T3,

Ah LEZFEF—IC X VBRI DT LBHD

NTWAEGFIX.CYPIAL Oz, CYP1A2,
CYP2A8, UDP- NV NS VAT =7
- TNEFZFS T AT 25— Ya
FF 2=y b, NADPYH: %/ VEE{LBTEER.
TATE FRKRERREBEZ<HDONTHS
N, WFEhOBERTOZ A —TaE—F
—fE IR b BN B B (Kobayashi et al,
1997). CYP1Al 7z ¥ O FEMRAMBER OFEIL
HRABRICBIT AT aE— g VB EED
b RHhsZ LIRECAMBRTHAH, kL
DX 5 RBIKIT D HRETFRBEOFHFEMN., Ah
LVESF =N LA AF T ARIC L BiE~
PEERRICEELTWDLDEELLENSD,
S, A4 Z2FV U8, TGF, Fos, Jun %
O FFETERIEIC B 2 E7 0 mRNA DEEFE
HEEErEMTIIEbALATWYS
(Hankinson, 1995), Ah L7 & —3 BHZ
b OHETEREE T OESEE I E L
TWVBNTDWTEIWE R 6 TRV 8,
FA VR EABBADT 2T~V a v
FEHIL— &P oTWnabDEEAbID,

TDX O Ah LT F—% I LEENRE
D FEYZNA D= X LBHENIRD &3
12, invivo KBIT5 AL Ve FE—2 N LS
A A XV HOBERERA I = X LAOFAT b
HHNTWS, Ah LEF 7 —BEFHHEBES
PLBLATL, Eizw v ADREESREH OB
TEPLRICLAREICIY, FAFXI 88D
SREFFRCSHOFE ST D B & AR
45 ERRA S AECR A AAEICEE L TiThh
TETHY(EAEH, 1996; Whitlock et al,
1997), #ic & A FF I X HBREKES
FAFNIT L ML X BREN AL, Ah
VS —RERTHDZERTENTVWDS
(BBEEFT, 1996; Whitlock et al, 1997), Z DT &
LY. TCDD & Ah L& 77 —DRFETEERH
RENTWAR, BEEEBR O bHRMED
X & in vivo TOBMOMIICIEOCEEREE
BhdoEBESHE, £ FD Ah LTS
—® TCDD & OEFE DM & (Kd=1.58nM)i3,

It



< 7 A O TR (C5TBL) 0 #E B FE 3
(Kd=0.27aM) X ¥ H{ESRFERFEDBA)DE
FUZIEWEKI=1.66nM) T - 72 (Ema et al,
1994),

¥, Ah VEFF— ) I T FvTAD
BN 3 207V -7 ko TiIThh
(Fernandez-Salguero et al., 1995; Schmidt et

al., 1996; Mimura et al., 1997), X 0 BRI .

FAFX L EOBERBICRITS Ab LES
Z — BT AR ITPR TV S I,
EEE-PHROERE, ~ vV RO DERCKEE
AR ERETZTIETCDD kKXo THREE
Ny, Ao Ah LETH—REHT
H3B I EWNFEERFMimura et al., 1997),
BT, ~TF u Rk U RO bR &
REZT Ah Ve F—OEBREIEFELTY
B, FEEPKBERA~T B THHER L
[7) 4% 1= 3% 3% & I (Fernandez-Salguero et al,
1996), M Ah L7 ¥ —REMHOBEETH L
DRERBAD=ALTENOHD I EBHEESN
7=

—F, FAFF BT ZRaIEEEI
DWTiE, BT CERCCBIITE, REY
LEFE—DF T LF 2 b— g EB|EE
IFEWS LR 2RARIEROILDTHD L
MBASHhT&E, LML, BETIX AR Vi
D T S N =, Y iy s B i & ol = AR RS i
— LBV FTIREREN IO R b—T AT
W, BEEBEL-VTHEEFER LTS Z L
BB & dhic &h T T3 (Kharat and
Saatcioglu, 1996; Gillesby et al, 1997a,
1997b; Kuil et al, 1998), B< & LN TV D
R huF U ERIE. R hrSF e —
DEEFRMEE~O/FEEL. Ah UES Y —E
BEBEENICMHEL TNAZLICES DT
57 LA LA (Krisnam et al, 1994)
(E2),

Plblcid_TE i i, F13F VD
EMRBEOIZLAEN Ah VT F— LB
RHBZERALMTR- TEEN, AL

AR A LDIRRTIZZ NN THD, /o7
v NEMEE VD FRITN ) EENRRERE
ARLTEH, b MIXTABEEMETHICN,
X LICEMZ Ah VA E - L BEERER
TP NRE E RS D LENRH D,

(2) TEF * TEQ

PCDFs & =75 +—PCBs 3. iz TCDD
R FLT5%PCDDs LRFEOEHEEZTTI &
B, BMERETRINTVWS, SHKRED
—RRFEEABRCEFRIERR, in vivo ¥ in
vitro TOEERFEER 2 £ T, TCDD RO
FHERCEEREFZE R —URERD LN TS,
Eie, b OFMERERIL TCDD & REKICIZE
AMEBAh LEZI—FHLTBEL0LEEZ
LT3, £Z°T, TCDD L@ PCDDs %
PCDFs, =275+ —PCBs OFEMHOHMI %
TCDD % 1 L L7 MEME : TEF & L
TRTZEN, —RIESHWDR TN,

XN BERE TH D TEF ZEHEANITR
HHITIER. in vive IR 32 R EF MR
ER (A TAL BN E & DX A A%V L ETIT
DILTWARERH DA, HEIZX, TCDD U
AoM|EX, FLAERY, TCDD A D
PCDDs ZBI B RMAAERBRIL, KITE~RE
HCDD & 2,7-DCDD Oz 1372\, PCBs D%
D AAERERIL, PCB IREWMOHREIZ L DTN
TWABRE, 1ZEAFORRT PCB O#ERRST
#idp & LT PCDFs DIEARET A FHRMAK
% L TWB(WHO/AIPCS, 1993), ZDHThH,
Aroclor 1260 & Clophen A80 THDH, (F-oH
HTONEBAPHEER IS, PCDFs D%
BAMRBROBE L2V, EFEFAETEICEL
T, PCDFs ® 5 % 2,3,4,7,8PeCDF », <=v
A2 TCDD LRI NEHSG RS EREILE
428 B (WHOMARC, 1997), PCBs Tl
3,3,4,4',5,5"HxPCB #LIEHP D F » MR E
LB AT, BERRUBE, FiEFORRKRER
JVE L LUV OIE TR & TV A (Morse et al,
1992), EOMT B 75N E BV RERMPTH



NTRY, fEx D Aroclor #REICRE LS
e FHEADEE TR, Aroclor 1254 TI3¥
R EOE T-CREFRECEOHEMBBDL LT
2 (Arnold et al, 1995), ZD X H iz, —HOW
BFIZOWTOHRRRHSHOD, 2 PCB IZ
VT X Aroclor EDESMICKT 5 EBRMRIE
LAY, NOWWEL ® TEF #HHTES in
vivo DT —# 13 7au,

TEF 1%, ¥4 &% VEICEBEOBERRIC
L, 20N 1EBEELE LTALLVESF—~OD
HAWBRETWVD LW IRMREHIC > TRE
ERTW5B, ERIZiZ, TCDD L0 & A F %
VD TEF 2Kk 31I2h7eh . REREE
PR B PETHRBRUAN O ERT — ¥ LA
BT ricizad, FAlL LT, TCDD %
BRE LEER (BRI oTid, BEEEaE
(QSAR)TEHE L7-18) 2HAL, &£V FH
A4 v N0 HWREP)EEHT S, RIZ,
BonkExrlzo FRA L bIT LD REP %
Hiz TEF #RETHI LiCsH, TORIC
iZ. in vivo DT —4# % invitro % 5\ QSAR
DOF—# LVELL, 5T, invivo DF—F
ohTHIBME, BBt EL. SRS
YINTT A, £, Ah BT —RERER
= RRA Y b BHEHETUELERGLY
EMRERLPERT S, UEOXSRAT v 7%
BEAT, 1997 2 WHO CTHEIHEShi s A
FEFLVUHOE FEFOWHAEHRLETD
WHO-TEF fE%# &K 2 i2777.

THOXHITERESINE TEF &, F17%Y
VI L ABAREOROBERER BICAHY
B, FEiCbiltl Ah LEFZF—ENTD
A B = A NERIT, Ex OF A TF R
MRS AERRIGESIER T LEZLND
e, BARBOBROFWREIL, &EIh
B/ XA XD TEF B2 OREEY
TE LI bDOEWRIIL T, TCDD FEMEBEIC
HME L7 TEQ 22852 TRDOND, ZD
L5 REME BT F i, #E L O in vivo
R in vitro FEPLFESIZF R —FShTWD

A, IR, BRI HRG TR T D
WELHDH, e, TCDD &a77)—
PCB #[RF§IcHE Lz EHRDERICENT,
TCDD iz K5 iFiEERRENS 2277
—PCBs 235015 2 BRI TWA(Van
Birgelen et al, 1994a, 1994b; Harper et al,
1995a, 1995b), #iz, =75+ —PCB %
TCDD L #ICHEEFEE L BEIIL, Ty BT
PBWTHIBROHRNT 4 ) ¥ (Van Birgelen
et al, 1996) % B K R &= E v H 4 (Van
Birgelen et al, 1997; Birnbaum et al, 1998)#%%,
FHRHARRISER LI EBHE STV D,
LL, ZhboRERL, LWEMNsHAERSD
ERThY, BEtEOoBVZ Y FRAS v bR
EELTRESHE TEF 2 HAVWTkdoh
7= TEQILE 2 2B EII/PIVbD LR D,
L7=hdo T, BREEATIE 1997 i WHO TH
BN EHOTEF (R1) b2, TEQ
REHLTHA 3LV EORBFEICANS
LEMBRETHDBLEZLNS,
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# 1. AEREULWABICBIT S WHO-TEF

& WHO TEF
PCDDs
1,2,3,7,8-Pentachlorodibenzo-p-dioxin (1,2,3,7,8-PeCDD) 1
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin (1,2,3,4,7,8-HxCDD) 0.1
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin (1,2,3,6,7,8-HxCDD) 0.1
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin (1,2,3,7,8,9-HxCDD) 0.1
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin (1,2,3,4,6,7,8-HpCDD) 0.01
Octachlorodibenzo-p-dioxin (OCDD) 0.0001
PCDFs
2,3,7,8-Tetrachlorodibenzofuran (2,3,7,8-TCDF) | 0.1
1,2,3,7,8-Pentachlorodibenzofuran (1,2,3,7,8-PeCDF) 0.05
2,3,4,7,8-Pentachlorodibenzofuran (2,3,4,7,8-PeCDF) 0.5
1,2,3,4,7,8-Hexachlorodibenzofuran (1,2,3,4,7,8-HxCDF) 0.1
1,2,3,6,7,8-Hexachlorodibenzofuran (1,2,3,6,7,8-HxCDF) 0.1
1,2,3,7,8,9-Hexachlorodibenzofuran (1,2,3,7,8,9-HxCDF) 0.1
2,3,4,6,7,8-Hexachlorodibenzofuran 2,3,4,6,7,8-HxCDF 0.1
1,2,3,4,6,7,8-Heptachlorodibenzofuran (1,2,3,4,6,7,8-HpCDF) 0.01
1,2,3,4,7,8,9-Heptachlorodibenzofuran (1,2,3,4,7,8,9-HpCDF) 0.01
Octachlorodibenzofuran (OCDF) 0.0001
Non-ortho PCBs
3,3",4,4 -Tetrachlorobipheny! (3,3,4,4-TCB, PCB 77) 0.0001
3,4,4’,5- Tetrachlorobiphenyl (3,4,4’,5- TCB, PCB 81) 0.0001
3,3,4,4",5- Pentachlorobiphenyl (3,3",4,4’,5-PeCB, PCB 126) 0.1
3,3,4,4'5,5- Hexachlorobiphenyl (3,3,4,4'5,5-HxCB, PCB 169) 0.01
Mono-ortho PCBs
2,3,3,4,4"- Pentachlorobipheny! (2,3,3",4,4’-PeCB, PCB 105) 0.0001
2,3,4,4’,5- Pentachlorobiphenyl (2,3,4,4’,5-PeCB, PCB 114) 0.0005
2,3',4,4’,5- Pentachlorobiphenyl (2,3',4,4,5-PeCB, PCB 118) 0.0001
2°,3,4,4',5- Pentachlorobiphenyl (2°,3,4,4’,5-PeCB, PCB 123) 0.0001
2,3,3',4,4,5- Hexachlorobiphenyl (2,3,%',4,4’,5- HxCB, PCB 156) 0.0005
2,3,3,4,4,5 - Hexachlorobiphenyl (2,3,3’,4,4",5- HxCB, PCB 157) 0.0005
2,3',4,4,5,5™ Hexachlorobiphenyl (2,3°,4,4,5,5- HxCB, PCB 167) 0.00001
2,3,3,4,4,5,5 Heptachlorobiphenyl (2,3,3',4,4',5,5- HpCB, PCB 189) 0.0001




