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1. 14 FF 2T
FAFFT AN D ORI E K8 E KT T I &1, 1980 FAU0 5 R
REBMBEERSDTERL., FA4FF L D HEEIZHASXRUNRNTOFF T
(polychlorinated dibenzodioxin, PCDD) , ZM{t N>/ 7 5 > (polychlorinated
dibenzofuran, PCDF) , 11+ 7 5 F—2#i{t. ¥ 7 = =)l (coplanar polychlorinated biphenyl,
Co-PCB) N5720, MU FYEMEOMBETRIEN E U THEREI N, BIEE
HARAEEMBEOAMM E U TH SN, RS AT DL DT> RREGRWET
H5. LEOKRDA, KPITHEBMUZS A A2 HEIMIKRE 2 ) SHlEICBEE L T,
BLHANCREEERESIZR I L TWw5. PCDDs 3L X PCDFs id#n it Th 0, 750
B FOSBETRWESMRLUIRNDOT, BEEYOMKIRORNUHE THEZEUT.
F/z, HOKBERETHAEYICEDIZEALESBEINT, IRITEMME THARBETD
5728, EYORHHMRICERESN, EVORYEH TERSNS.
5o A A ED TR, MERTHEKICEEE 525, EWH R,
SEI LGS, Eiomik, M HE, KE BHCOAL Th<, RHCHFES X
EfICZ<EBREIND[L1,2]. BIFCEMSI NS A4+ 8, BTt o
TENGICHEE L THRRNEZRBIRT 250N TW5S., —RIZ, F1rAF I 2 RII#TN
12 <, 270V —LA0EYMREBEERICI DO - < D EMmtEYEIZRH SN 5[3-6].
E7m, FAAFL UREECERICHELE SN, REPAOHNID20ng, REBIN

HEIGEEE I IE R E RS 0[7,8], TNSMT A FF 2 RO F M OMEE B



HLUTWB[9-11]. 51T, FAFTF 2 HEEIRMENSIREBABIT T2 Z 0% D
B EERIZ L O REINTNAD, IRIBEOERNEBENMEL D EL< 2 E0OHEITEN
[12]. F7=, ¥4 AF HEIBHREMETH D20 APICHomaEn, AH 2N

LTHAERIIBITTA2ZEHDMh> TW3B[13].

2. FAFF O EMHEE

FAFFL D HEOMER%E Fig. 11289, PCDD 32 DOXR >V UBENEEE 2 il T
HEEEINTHBD, 2OHENLIFF I U EAMNTENZ. ROEVRIZIBEWANA
BT, QMG TH52ENTE, REGRYE S L CRE Eé@ﬁﬂn??ﬁ?
DHEGLIZB DT, FMICEENEG UL R OFF I ONEETHD. O
A 2T 8 O REM ATREEALNH O, FOFALIZIL 1~8 DFENIT 5
TWT, 8EDFEIkE 75 FMED RIERNH 5. HEOHEM B IZL > THHEC
BRERAENDD. BIBT 2RI A T+ NIE OMBAZERE N L TR
ERBT S, S AFI LM H 2 DOR Y UEBNE EHICH D EHL TN
V75> (PCDF) BXUD - 75— ¥ 7 = 2)) (Co-PCB) & Z DZEMKIT
HO L CHEMUOHEEZRTOT, ZNSOBDOHEDTY A AF T D HEND HiEN
W55, PCDF IZH 8 D@k & 135 fliga D BAEKNH U, Co-PCB ITH 4 i

Ol & 13 FREORIRATDB D, 51 4% S HICIZEHT 223 linid 5.



Co-PCB

Fig. 1 Z A%+ RO MIE



3. ¥4 FFI VHOBEBRBRBIVOERIC K 2EE

LS

5

p=md
S I

BB ORFEL T, BEO FfMTHD 245- )70 ryx/—), BLY
TOFERDEGREFHIZEDHIFETIENTO 2,3,7,8-tetrachlorodibenzo-p-dioxin (
AT TCDD) DOWEEIZL D HHBINH SN T WD, REFOEFMHETIE, &g
5857185 O i TCDD IREE L ALl s A DR DI L X)L D 10~100 5T dH - /=
EEDNTWB[14]. LHEREEFNCHEBL TRO SNIENAERIE, 7oL T s
T ETE) ORETHD[15-20]. £, BRENA, IERIF U ONERED
FERD ERAZE 2N ARERD FHD®E I N TWA[21-25].

FHIC K 2 RE

MIBH)/ZEHGRBIE LT, TAVADIA LA E—FDIER, A5 U7 DEXRY
ICB BB THBRERENAN SN TS, ERVICBWT, RHHEFICERD S
NEEMARTRIZZ 0NN T 7% T, ZEICTFHICSE SERINZ[26-28]. KE 10 £
VBIZHRE LRI DOWTIHETT 5 &, BFTRER? A, U /NELROB A,
BILOBHMI, LF TSN, B0 A, U /NERRON L, BIOEFHEY
BEHE T O ATEC D INDERD 5 372[29, 30]. FoBEL N)LOEWHLEOFER T,
1997 4 H (RFE 9 » A% 0O EE 12 HETORICHEZ A= 74 B TIE, HIER
DN LTI > TW/z[31].

{2000 PCB T5HIZ £ 57, FA (1968 4) BLOAY (1978 ) 12 BNTH
ELTVSE, WITNHBEAE L THWSN PCB &E&HIZ, MADEDY 1 FF
RN ERMIZBALLZZEITED EEDNTNDS[32,33]. KEDEEILE, NOZE
BEG, 70)LY 7 x7xEOMIZE O (R, AARKERIMARE) 2N

53TV 5[34].



4. 1 FFT EOEN

AT M, ERUYICS TS EAaEEERTY, EELHOELTIE, I
Fh, RNk, MM IO AR R B EREE 2 S DN EE, RS (D%
24 KBE) , BOAMRENHONTWS. 22T, &EOMA—HERE
(Tolerable Daily Intake, TDI) OMHMEFE @ OEME LT, LIXLIFSIHENTWD

3DOWE B IR LTS R L E LTINS .

v MMEEN - ENANOE G

Kociba 5[35|DMEIC LD &, —H# 50 PLOMfEME SD v MZ TCDD % 1, 10, 100
ng/kg/day D F & T 105 ERIEME 5 U2k HE, %76 » ALAKEIZ 100 ng/kg B O #E
BL10 ngkg BEDMETHAERININHIAGERD 54, 100 ngkg BEOMETIIIET D A5
N7z, 10ngkeg PLEOBTIE, JEEESHEZEE U THIBICZEOREN, HIEELE(L
DRI TR < 380 5N, SREAFHIE S REEER bR 5Nk, BEEEeE,
BTG 100 ngkg BEIZBWTOHRD 5N, M THMAA A B K OWRF LN
b, BETERELERA, BETHOSBIVCERNORYE LENADRERNAEER
WWERLE., ZNSOEEMNS, NOAEL I3 1 ngkg/day EZEZ 51T ND.

ZOMz, ITART v hEAWLZENRBR CHIRRERRE OF- SBT &
BIXOORYE FERA, ) NBEOFEREN, &I 58 71 ngkg/day (2 M DOE
Bt 7)) ITHBNWTRERD 5N TN B[36]. it,%ﬁh%ﬁ”?@’omfi EinT

B ERINT 5720 OB OHE R TRIEDK RIS bh,7W2©7/F%ﬁm

B BN ADORBZTTOE—Y a ARAMNGEHIN TN S[37].



Z v b= i AEGER S

Murray 5[38]D#4512L 5 &, TCDD % 1, 10, 100 ngkg/day DHETSD I v k
(Fo AGKE R, & 52, M 104) 1ZH5A T AEMEABZ 1T o /245 %, . 100 ng/kg B
DZRHEDZE LWET, 10 ngkg HTOFERNEL, FMEREEDORED, EHOKE
BN 72 E DN F1 TR 5N TWA. F LT, 10 BXL 100 ng/kg/day 13
T SO BEICEEEE KITT EMWmT 5 & EBIT, 1 ngkg/day (TN T IO
EAC IR, HAERKE, FilRAEFRICEEZRIRNI ENE NOAEL TH

LHEHELL.

T AT ) DI R

Rier 5[39]D#MEICL D &, TCDD Z&EHI 5 ppt (JEHIfE 126 pg/kg/day, WHO 5t
B 538 180 pg/kg/day 1ZH14) BI N 25 ppt (EHIE 630 pg/kg/day, WHO FHE A= 900
pg/kg/day (ZHHY) OBIGTHRML, ZNEH4FERMT TP GATET A, 25 ppt
BED 3 TLNEERTEANRIEICL DT Lz, £ I TTCDD #5847 10 12125k 0
DETFH I 2RI OEREGHR AL 21T, FENBYEOA KB I OR E ORI
Z1ro 24558, TCDD OFRMIBEIET L CTFENBEEA T 27 AT IV OBEES
FOEBENEEIZHEMU 2. IS, WS IS ppt B, 25 ppt BT = ABUE
INENZI 33%, T1%, 86%DHETHA LI, HEE THET L EFREU ELOTE
PIRE VoW BEBE Tl A 5 M o 72 DTkt U, Sppt B, 25ppt BETENZEI 43%, 71%
THO, MBBEICHRERICIESN .

Rier 5[39)I2 L % LRLOFERITHBNWTIE, &/IhatR (lowest—observed‘-adverse-effect
level, LOAEL) %% 126-180pg/kg/day TH O, T OENENEFEEZEE LG OEN

e L ThNZizd. ULinL, 7H7P)VTHEHFERBYE DS AE RN R &N



&, ERITHEA LZBIBA DN &, + TSN EER I E AW HERE
DA H 2 E QBN S, HARDEAGHIEIEL [ 2 OEEE R 2RI TDI 3%
ETSHZETEYTIEIRVY LHWT L. 20k, BEICZOMBEICHRT RS [T
EBNBYEEIZIET YA AT 2 ORI T D8] PEANRAL E 4, Rier 5[39]1C

£ -HOT T OEE, K2 TCDD OF = NERIEZ f]D & 3 5 F5HEER, N

H

f e b 10 3 B R AL L & U T O S M0 anfl &2 Batarh L7z, FOfE%R, 1.
TCDD IZHIRT % ful 5 5 DR8N D - 7= TREMEILE & TE 7RV, 2. Rier O 3F
PN R TAMERERDNERGIET 20 2 SoMefIh, R 2 UL T
TCDD JE#¢ 5 10 O AR F OFB RN AHTH 5 Z &, 25 ppt HGHEIZIE
ORI STRNEZZ T TIVNEGEENDD, TOFEICEHAT HL#H - FHANZ D
AOCITITINZ &, BRI B E RS EBANH D Z oI Nz, Lo T,
Rier X D EFIFIFENTE WD, BN EBET —4 & L TIIERAET, BERI

WEHIZ TERWN D D & flam S 3172 [40].

R E gR

WPRRZEY > ROYx AR ORZE « X IVEH I N2 OFHEMEMERR
TR L 2ETH D, U AT 2 KRFD Peterson 5D IV —T1E, #H4k 15 1
® Holtzman 7 ~Z 64~1000 ng/kg @ TCDD ZHRIFEO£ 5 LT, HAEZROHED
HTEREREIC A LN D B EWRE LZ[41-43]. TORE, BEERORD, BTFHO
DA, TP —EFEESRIEEEE (ano-genital distance, AGD) D¥E#E7R E DL L X)L
(64 ngkg) MNERDSN, WAHITO TCDD OBBEEFIIHAMALZ 2T 25 B D &b
X3NJz. 7 AU 71 Environmental Protection Agency (EPA) @ Linda Birnbaum & 7/)L—

44, 4501, RRBWE L THRHED T v b Z& AWWT Peterson © DEER[41-43] 2 1571



L7z. 500 ng/kg/day ZHiTlR 6~15 HIZAEO# 5 3 #1/= Long Evans 7 v N T, ¥R
LARTORFED, MHRHBEH T 8% SN, BT 30%I2EA L TWE
fil, FEIINZIWRNEH AGD OEMNA 5, Peterson H DRERFEFITITITER
SNk ELRo T

M ORI E ABEBIVEO L1 T 5 —H EDZEAL : Peterson 5D JL—
T, EROEB4A1-BUTB N THRICHE Lzt A b 270 2B EICERN
HENT=T2D, HEOFHEMEALS LH 2W/N5 — > Ot a7 A M X570 OEET
ALz, UL, %D EPA @ Long-Evans 7 v b DEE;[44,45] T, 7 A RA5 0O
EIZEAGEA ST, KHE, iR, KR bk Rovar - LETY—
OETHEANEMN 072D T, FIEBFIT DN T O M H O M WL TREE L 7285 R &7
o7z, —}, Bjerke 5[46]DBEAEBTIL, FIRHIZ 700 ng/kg P ED TCDD % Mg
LTHESN AL, Peterson 5 OSEERKS H[41-43]1 & R DM Z /R L7z, Bjerke
513, ZORKNS, IS L <IIFFMIC TCDD 2 S £ S EREE DT A b
AT AT BRIGHENET 2 2 &, TOME, #OTBIO ML (i

&) MBIERZENDHDE DA L 7=[46].

et 7 B R 7 A

FAFFT M, ZREOKT, HEROEBKAESLIOEAMOLER R EZE
292 EWNDERERIZ, Murray 512K > TRHEMITHFEI N TWS[38]. £/, T
B 15 HDOR S~ MZ TCDD Z B O 5- L T, 200 ngkg LA LD M & THEREIYIZ
B HEEHEOBEREEINASNTNA[47]. E O, 500 ngke/HEL EDIRE AL
Hl TCDD #712& > T, T v MCEBRREE48], YT AITHHRERTKEIEM4S, 49]

IR EDHEFTMENGIER I EINDS I ENMESNTND.



5. FA4FFIEHOEWED AN =X

FAFTFL OB D AN Z AL, FRIEHINTNSEEIEARNDOD,
A R BEERBICHEBEBTEZANZRALELT, VU= iRLKEZEK

(arylhydrocarbon receptor, AhR) & DFEGMERHINTWB[50]. ¥4 AF M
EINT 5 HMECHAT D, ADR Z2H72/20W Y 7 A TR I N VSRR
S5NTHO[51-53], YA FF L HOEETMENICH S AR 24 L CTRBILTW
HTEERBELTND.

AhR DIFEIRE < NS TFRISNTWED, T0rO0—=2 7 OHEIX 1991~1992
FTHD[54,55]. AhRIL, @H, B a v ER (Hsp) ERHEELTVWDEAN, &1
T HEDHERITED Hsp90 ZMEHEL, AhR W ITIRT (Ah-receptor nuclear
translocator, Arnt) &9 5[50]. =13 L7z AhR-Amt DT O - ¥4 < —Id, TX
hoY x>+ Lt 7% — (estrogen receptor, ER) Wi D kil o 4k B4t & AL 51

(xenobiotic responsive elements, XRE) 2% 9 5[50]. Z® XRE X CYPIAL ¥
EFIZRHEN/ CAC-GCNA/T 23 >t > AEFI & L[56], = D#, CYPLA2, 7l
TFF S-bT LA T TV Effa OEYHNEE QT RASEIC R EN,
TAFF L ENEY B ERRORBHEZIT o TNDIME TN TN D, BRI
WZ &2, Z0ar Y ARSNE, AR & OFEGIZEL T ER BT EALn 5 B
& 417z DRE (dioxin responsive elements) & 4 SR N DAY TdH - 72[57]. AhR-Arnt
K1, DRE ORIEHO LN\ B —~D ER OFGE T Oy 735 E 0SSN
HO[58], £FA1FF 2 HIAR ZNLUTEND ER L)V EFIFT, TA MO
T AERABERBENRIT S WO WmMEDBHD[59]. INHIE, Y FFIEOTIA
ooz CMEWER DD &b ~HERHT IR EZELENS.

544 M AR EA LT E DM R RET B, 205 /S0 H o

9



D2WUH D RICE > THIE L SN EFEMERF & U THEEL, 512, ARRF
MIRENTHFOL >0 VBB EZRA Y2 Dy —OHBEKRFE LU TEAL
THD, RECHACIZEGTH5EETFAOEGFHEZ SN TNB[60-62]. 728,
FAFFL TR DA ML, BENICEETZEZE DT 20 TIE R, MOFA
CWBIC K BRI AR ERET S, WhWYLTOE—a AERICEDEINTN
B[37). FAAF T HDRA AP, PRI 2460 &5 5 k2 28I
9% AhR OB GO AN ZALIZDNTIE, BBSEOMEEE-RITRS
IRWIN, FAFFL N ABR BT DI EN, HENRBIOD A THERMEZ

HOTWDHZEEHENTH S,

6. F1AFIHDOENLYR

—IZ, ALEMEICE L FEERBIL, —HAYZDOBERID I RES, KN

IZIAET 58 (KNARER) IZIKFELTWS. LED ST, 1 FTF 2 D HOLDIZ,
EmWBREZA L, (KNS5 OHRERICE L WEEDRD 5 N2EEMEDOE b
BT sENE, HERBROBRICEDWTIHMET 2551218, B TORGECE
WMEZEZOFEEE MIETREDBH I &, BHTLBHEYTIIRNWESDHDNTNS.
TCDD SN DY A FF 2 HIC K5 RB S AR KIFHETHDEZEZALNTH
0, ZDEZIZHDE, TCDD % 1 & U /= E M 2AMi#% 44 (TEF : Toxic Equivalency Factor)
MBEINTND., 512, BEERBOROFEHEEL, BEINLZEYIFTFI 2
YAD TEF Il 2 O ER (m) 2RELZHOZEKML T, TCDD DR EIZ#H
B 7@ (TEQ : Toxic Equivalent) 155 Z & TR 55, TEQ DR XX

LIFODTH5. TEQ=ZmXTEQ

10



7. 14T F VHEOME—HEBRNE

TDI (A —H#EEE) &, BRHICHZOARNICIRDAD Z Sk 0 RSN
BEINMEFEYEIIONWT, TOEETIIE MV —EEICOZDEINL THREEIZ
T EREENHENZNE R END ~HY 720 OEIETH 2. WHO IF 4,
ZOKBENTHA LIS HDE LT, 4pgTEQ/kg/day % B KIHEBIE EE X, FHMmM
BHEELTIEE FOEBHRL X)L E 1 pgTEQ/kg/day AiilZMHK L T Z EA%E Y
ELTWD., HETIE, 1999 F 6 HicHhRIREIE#S, AERET®S, ROEER

HEOP

%

op
=

2, ME D TDI & LT 4 pgTEQ/kg/day 425 L /2[63]. T DEEH

‘o
HH

@éﬁgztﬁbt.nn@,%%ﬁ%f@L&%LT@é%nygtﬁmf,th
THIORHNARMRITET S EHEEVPREAT L ERKEL, Tk b EEBRBY T
OFPFIADFEN0-11], FEAZEREZBIRL TD 10 FOAEERE (WD D74k
¥) #ZELTEEINTWS., 20O TDI OFUE (4 pgTEQ/kg/day) 1317 B HI BRI 7z

EDOREAELAHHMICEHELRSDTH H.

11



L3k Lky
BEERGERCY EARITHE R EKRARRE
mMER (Body Burden)
(LOAEL) *ARE ke-YDBEEE
*REDEBESHEBROBRDSS,
BELNILVOFERAERNE TESEEEN « (REFELW
ELLE0OEHER
Ek Ek
~BERE ) HAEHE
EE: (Body Burden)
B/hEM FRERE XIn2
e A7 548 x IRINER0.5

43.6 pg/kg/H

A4

=

THEERE

DI
(HE—BEDE)

4 pg/kg/B

Fig.2 AKHNBMWEZEHWEZY A1 4F2 >0 TDI DEE

( LERBI A R 4E,

86 ng/kg

ERAAN=X LR ERBIREICET MR E
BAEMICHRLTTRRAERZI0ELE:,

(-BAZE )

(*NOAELTZ%K, LOAELTHAH &)

1999 & U dck)

12



8. AWFEDOHK

ULEDESIT, A 4F VI3EKICHR A RREEER 2 X IET0, BmoRt « Rk
(RO TDRAZME, FHICIEIRERENDHD, FEHMbRE Rixd[9-11]. TD7k
0, oW ETO LOAEL (RNAMTEN S & b @ TDI #3RDTI WD, FEMNE
5. e, BHICHT2RZME, ERIDBBAMIIEWEFTON TV S[41-47,
64-66]. T I T, BAFEEHHEREMIEMIISLET, KDEMITWEEZS
NLEZYINZERANT, BUTOHATO TDI OZSHEZREtT 5 & EnoTz. AUED
HEE, BifT TDIEE OHEMEL 72572 86 ng/kg DFKI 13 BRI N3 ZEITHYT S 30
%Uk3mnygé,WWﬁﬁ%ﬁﬁ&~ﬁ&méi5Kﬁmémtﬁﬁf,%%7
HTHIIZ TCDD ZEfm L, TOXRMRICHTHEEERINTZETHS. 2O
THRbE WL EED MM AHRES KOS AR EEICN T 52 &I 5
HIEZir - 7.

RO —EDIERIIIEAT7 BE R A7 OB 2 521T T 1999 FIZHB LB D
Tho. o, AR, RASHFTHARY LA OBNEREERITE

DERRINTHBO, YLEESOTERMEEEH (1999 4) 1T/ TEML 7=.

13



F2E
TCDD O 7 AT TIVIZBIT AR B IO EBRDOIROFR A

DIAONNSE 1L/ IO); 3: AN S RS2

1. A

FATF ENE N ORRICERZEEE KITT I L1, 1980 G0 5 HRRYIZ
RERMEEBROTER. YA TFL VRTEREMICIEIERFMEEZRTH, £
ErbD e UTE, etk s, Mtk J O A4 sids B EEUW R)A
=, EEmE (NFER, KEE) , BBRAMRENA- SN TN S[35-49].

HERIZBIFBBITOFAAF L OBINYT A FF 2 HITHT S TDI i 4 pg
TEQ/kg/day TH 5[63]. Z DOMEIZEEEY (LT o) 1THF2 LOAEL o &
HEINTWS. IR 15 HD F» T 200 ng/kg @ TCDD #HEFEOKR G L2 E T A,
BRIET, R & ORI NA 5 N[47]), ZOROBEYDOERNE
WL 86 ngke & REDHENTNS. 20T v hOREBRTEXH I/ 86 ngkg DI
WEMBIZHIET 28 b 1 HBEUEL 43.6 pgkg/day SEEH TN, FOMEICTHE
JARE D 10 ZWA L, & RO TDI TH D 4 pg TEQ/kg/day 13k Sz, LoL, k
@ TCDD DR (8.7 4F) [91& VT - BHAD il (12.0~17.4 H) [10, 11]DMH
I RERRZOH O, FoEEO LOAEL ARNARTEN S b MO TDI € L T
BWHDMNEEMNTED.

F7/z, TCDD O#HFMEICH T HEZMHIX, ABRIDBBEMIIEVWEEDNTVD
[41-47, 64-66]. T v MBI 5 RE D TCDD &1, sk S~ ~ N\ TCDD

MR A LB SRt O B & I A RA D S &R 2303 [64-66], T DEFD

14



LOAEL I&, #Ia#EdH 5WIdHRHAIC L > T TCDD B % 517 7= th AR R [41-471D /78,
RIK[64-66]D B DL D bR, LEW>T, b NOEHE 22 7EAAY hO
Blm/n 513, TCDD Mg 2B 2721 (FO) A5 T, XL (F1) @ TCDD
DREEZTMT 2 Z LI BERENEEZ ONS.

T IT, BAEETBHARENFMBI®Z2ET, XDEMIIWEEALSNDY
WERWT, BIfTOHATO TDI OZ4HEZMRAT 5 2 & L7ao 7z AR O HRYIL
BT TDI B & DEAfEE 72572 86 ngkg DF) 173 BB I3 FREICHE T 2 30 N
300 ng/kg DEED TCDD %, AHNAMENMIIZ-EERDIIDIICEEINZELHET
MR PV ERE S Y, TORMNRITHTLEZEERFTLHIETHS. HIRY
ATFINVIIE, 30 H5WId 300 ngkg DIED TCDD 44z 20 HIZK M 5L, €
D30 HZ&IZED 5% EaiiFims L TahiE 90 HE T#H 5 L7z, TCDD W5 &
ZFTREYIC L o THRD BB LT SN2 IR, MERAICET 2 X THE
L7z. AETIX, TCDD BEZEZT2T HTFINICHBIT 5 ARSI OHARDO—iK
W7 R R T 28 (AR OBE LR ANOEEBIZDNTIE, HI3IBIV4ET

BARD) AN Z DR O BB D ATARARII N T 2 ZBIZDNWTIHENS.

2. MELBXOHE
21. B

AF# 1 HEOBEFST, EHINEICHEER <, RN ARERZRIPE
FEDOWET 51775 (Macaca mulatta, Purpose-bred, FEHS 4~10 %, AHE 3.53~6.40 kg)
RV, B, RERE 26C, REME 1 50%, HRMEIEC: 15 [ FrE, B
1 H 12 B (Rl 6 Ri~28% 6 ) O N TRIICGRES Nzt AAR Y «

2V (ERE) OREERBRKIBIZENT, USDABRBEIZEGLEZAT > LA
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fr—2 (680 mm x 700 mm x 770 mm) THEHIEFH L. [EBEEl (Teklad Global
Certified 25% Protein Primate Diet, Harlan Sprague Dawley Inc., Indianapolis, USA) % 1 H
LK 144 ¢ 5 A, KEFEKEIREIZES U7zKE HEFGKE %Tﬁmkﬁﬁéﬁt.
£, BEAEB I OREMPOBEENS, UL THHNEII DENDEEE G A 7.
W7 A FIVISHRN EE 2 5N o ARFERE 12, B3BIUN14 HD 3 HRH, Ak
U THEEY) (Fils 5 sELA L, IKE Skg A L) ERALSE72. HE N TLREITEI 2/
isl, 3 HiEOsZEMMOmEE (A#EFHEER 13 H) 2k 0 HEwxmlk., &k 18
HA MBI 4 2 > (50 mg/mL KA, 0.1~0.2 mL/kg, Sigma-Aldrich Corporation,
St. Louis, USA) DFiRIANEGIC L 2 BB N T, BEIKRZEEE (SSD-2000 BX N
SSD-500, 7 Ak &4k, HE) ERAWTHEERZT . TERNICHD S )3
RN Z IR &AL, 1 FdHTZ DK 20 ILZ K 5B Cof iEE) , 30 ng/kg
TCDD MR (30 ng/kg Bf) B LN 300 ng/kg TCDD BEFERE (300 ng/kg BE) D 3 B
=037z

HEYIIRZER s, ROoMEHZAEBROHEEERLZ. AR, SEY
ERBEE, 1 FRICHALSIEZ. BABIIMHEACET 2 ETREMNICEHEL, &
I TR DOAIZHRE L o BB DO W TIIRKR 5 o K4 FRICHRZIT - 72,
BB, BN S OHIMEIZDONWTIIEREANDOREEZER L THODHEZ -

L TbE, EESRM ORI TIEERZBLUZE, PPz ERICHEAL
2T 4 AR—H TN EOBRE, BYOSEME, Bins OER, md > 7 IVETET

HIY L, 800°C LA FD &R THEA L 7=,

22. BBYERIVNZORS

TCDD [mw &S 1 110899, #lifE :98% (A 7o~y 74—) 1 1%, HF
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4 @ Wellington Laboratories Inc. (Ontario, Canada) /"5 AFL7=. FHZ2EMAK (ML
TI/DMSO (1:2, viv) {BEW] 2T 300 ng/ml DEEEIZHIL /=, FOHKIE
B At GRA) ICX o TRREN, RKREZIA/7OX KT ST 4 =12
Ko THERL7=.

AR 5 & LT, IR 20 H ORFEIW) OB FRE FIZ, 0 (A |, 30 & % Wid 300 ng/kg
D TCDD Z{EA L7, AHEFE/R TCDD DkgiE - WINZ BT 57=D17, HOEFTIK
m<, EFEGEERLZ. 0%, EELWERAAREZHEFFT 272012, 30 HB
Z1Z 1.5 ng/kg & 2 Wi 15 ng/kg O TCDD (§ 780 E FIEH 5D 5%5) % i iRIR
BLREOHES M 90 HETEMB G Uiz, MERBIZIIEHE8 & REOHAK 2 [FH
%5 L7=. KARIZIET v N LOAEL fNATRTE (86 ng/kg) [471DF 13 12H725
30 ngkg &, SARICIIHN 3 FICH 725 300 ngkg 2RT L7z, HEFERGE (M
EBLORER) 13, Y H7YINITHBIT S TCDD OEFHAHK 1 £TH D Z & #EH

WCEHER, RE S nz[eT].

23. BEMOBRBRILIURE

—REEE G HIZ 1 H 20 EGaiB IR 5% 1~2 KD , ERGHIE1THL
IR L7z, £REMITHAS RS Y, A HB IRz ik U, EIREM (&
o B SREMOHERMEZHELZHETOMRE) 28H L.

REEIX, #F8E 0, 20, 40, 60, 80, 100, 120 BLETN 140 HIETNITH 4k 1, 10, 20,
30, 40, 50, 60, 70, 80 BKTX 90 HIZEF R (EP-41KA & %\ i HP-40K, #Ri
2T — - TR TA, B EAVWTHELL.

BEERT, AEER M 12 gxX12M#) SERMEEARNS, | HOZDOBHERZ A

HEHLUZ.
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24,  MiEHBITHAINTH TCDD BEHIE

8% 80 HB KU 140 H, 4tk 90 DM NG54 12 » R, YT HIVE:
B D KBRERD & A~/ IRESFE Z2 AW T, 8 15 mU/EE (s & U TR 7 mL/
k) ZEEL 72, M3 028 (3000 pm., 1540) U, &5/ miidfleE
FCHAREETHRE (20°C) L=, 2055, WIEEE 6 #l, 30 ngkg # 8 filB LN
300 ng/kg B 16 BlOY > TV EMAtLBE T2 /U H—F Z#) 1TERML, TX
rax s 57 4 —ERSHHEIZ Tl d TCDD #E Z8IE L 7=

AVHREUCER L, B8 a5 2 > (50 mg/mL KIAHK, 0.1~0.2 mL/kg) D
WIR# G L TR L, BaD7a<ED 3 M, oLz Fotk, HEHM
ERDWENS I TIER L, B2 SABEBIZmTTREA<IEBE L (HHTT
MEDBANA SN B EGIIWREL ) - L ERBUIS B 30~35 HIZMTTHBX
R 85~90 HIZMIFTITW, #HEE L TH S mL/MEKRZ B I TRIL 2. 7 —)
U7z ALHAME S THESIRIETIATE (20°0) Lz, 2055, &8 5 BloT> 7
EMRASAEET Y VU —FIEMAL, HA70% N5 7 0 —BEEBHEIC T

7+ TCDD BE ##HE L 7=,

25, BEYMOFIER

RGN O 3.5~45 ERGE L 72 2004 8 1 A~12 AIZMTTIER, HRZEfT->
fe. XRNVES =)V MU D LKEER (648 mg/mL, HEAL LKA, R
) % 0.4 mLkg OB TRIBHEMEFIRICERG L, BT TROZBICHBKRLE. W
MRAG M OAMEFER L/t PR, WHRER () , AIE (E4) , JIR (id)
Mo, 28 IR (F247) , I, B, Wi Bk (A , 7E0EREZE TR (HF-3000

5 Wit HR-200, #EA 2ttt —- - 7> R - 51) ZHAWTHIEL .
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26. HAEROBRBIUVRE

AR (B 1 B ICEBITDWTAESE, B LI NBENZSUN B EBS LT
ZTO®%, —HIREBEER IO HETII L H 20, ZNLARIZHKRETHA 1 ML
z.

fKEIL, £ 1, 10, 20, 30, 40, 50, 60, 70, 80, 90, 110, 130, 150 BN 180
H, £0#%IE3 » HiZ1El, EFKF (EP-41KA 5\ HP-40K, #hlafthrt— -
TR eTA) ZAWTHE Uz, BRLATORBRFKREBIZONWTIHEREREL TWiz/k

DT Eiano e, BRI OEINE (BHEE) ITOWTHEHELL.

27, HWAEROMEEZHRE
A% 180 HBLUEDERIZ 6 » A2 1 b, 7HTZFILHARD KRERRN S5 1.0
mL/EKZ 4R L, EDTA-2K THIEEBUME L /=2 mz=EH Uz, REEH, HE ik

BIOME BRI DOWTIEIFEICRL.

BEEH Bl S ik AL

IR I ER % 2AEL—Y—Tn0O—HY A1 MA R —ik ADVIA120
F Bk 2MAEL —F—T70—YA1 b AR —iE

AY I Uy ME FEAICKDER
NETOEVRE D7 A RMESOE AL

IfiL /N 2AEL—Y—T0—YA hA MY —ik
MCV 2AEL - —T70—HA b AN —ik
MCH stERICKDE
MCHC AEAICKIDER

EEVNGIN 1831¢4 RNA @iz ks 70— M A MY —7k
F I ER 53 RN AF L F—PREEB LN
2AEL —Y—T0—YA b ARk
* o AN FRAELERE (ADVIALI0, NA IV - YA T T I)AT4 TR,
Pittsburgh, USA) :
ONFERER, BFHREEER, APeRER, BEEK, U 2 /NBRB JOVRAUE QAR LI S0 RA
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2.8.

A% 180 HB XU\ ZFD#%IZ 6 » A

AR O ML ERE

W2 1A, T ATSTIVHAE RO KRREIRD S 3.0

mL/EKRZEFM L, =ET40~60 oEiFER, =078 3000rpm., 157 LT
BonmiEEERALE. REXD, MEAHAEBIOMFEAERICIOWVWTIEFERIIRL
1z,

AT H WIE 5 1% i

ASAT JSCC AL It JCA-BMS

ALAT JSCC AL A b

ALP JSCC BEHEAL A his

CPK JSCC AL I

wEU I E > INF T U EEER(RIL

HWEH Eo Ly bk

FUZUERY R GPO-HDAOS &, 77Ut U Kk

walLAro—)b COD-HDAOS i%

Z)a—RA AF) F—+-G-6-PHD %

JREE SR ” 17—t GIDH i%

JL7FZ 7 L7 FF—+-F-DAOS ik

R > PNP-XDH i

Ca MXB %

Na BRI

K TEIRIE

Cl AL

o HEOHEE (CA-BMS, HAZTHASHE, HE)

29. HWAROHBKR

Y T FIVEEEH BN E R T 20, HAER 7 ROX OB THIMZ L /2

2007412 H3 H, #2007 F 12 H10H). R "NV EY —)LF MU w7 LA KB (64.8

mg/mL, BEULHK TEHAAM) %04 mLkg OERET

B E R H 5L, IR

MR CHRIMBIZHR Uz, WIRRRE OF LR L%, THEE, BRI (EA)

g% (EH) ,

mE (Eh)

UNEL (Fe49) , BERE, M, SRR (BA) . IR
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M, Hli, FFAe, BRI (B245) , KSR (BA) , B2 sl FEoERZE
KFE (HF-3000 & % Wit HR-200, kA2t — 7> R F51) ZHWTHIEL /=,
FERII T WRICTHEEL, BH 10 WX HEBERILSY DB LEZ, (RIEL-.

T DM DONEZR T 10 vivos kg E RV~ U 22T, BEE - RIELZ.

2.10. FREHET

MUSCOT #5Hithi) 7 b =7 (Do AAMAAKE, B0 &M THIEE
o7z, F REIZLZ DO -HREORE 21TV, TO/RE, 280 HOBEEI2E
Student’s t-test & F T, BN —Hk TR WIEEITIIIEN #5217 > 721 Aspin-Welch
t-test Z VT TCDD RREE#E & 5 BB & OEIRN. O M LR E 217> /2. MEDH
BAKEITSHEL, 5% (P<0.05) BEN1% (P<0.01) DIFETERLLEZ. 2TOE

g7 —4 13 Mean + SE (standard error of mean) TZad L 7.

3. #ER

3.1. BEYO—MRE, KE, BEEDIOERHM

B OEIR 0 OO A, 260 3K OEHRE Z Table 1-1~1-3 12, HIRBIDN
I IR DK EHERS 2 Table 2-1~2-6 12k L7z,

30 3 %\ 300 ng/kg @ TCDD Z Y OFRM B I OEFELHM (FIE 20 H~
S o0 H) ICHMEIETH, WINOBIZBWTHRHYOELITASNT, K
INEE, R EHHERS B X OVEIKERIZ TCDD R ITERN T 5 EHE A 5 N2 R/FEA SN
Mol £z, BEYOWETEISIERATEICDONTD, WINDORIZHRTEE
HHLNIEM T,

TRIBFEC B I ONREN A 5 N7 BEBY) 2 bk < SERESIRE, xHRe (21 #1) 2
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160.1+1.9 H (144~171 H) , 30 ngkg # (20 ) TIL162.9+1.5 (150~175 H) ,
300 ng/kg BE (18 #) TiX 1654+22 H (143~185 H) TH D, xtHEEEE TCDD Mgz

Bt & ORICHEET FABEITA S NARN o Tz,

3.2, MEEFB I TCDD BE

I8 B KOV TCDD IBERIE RS IR 224124, Table3 BELU4I1TRL .

30 ng/kg BEDHEYR 80 H, 140 HB XU 90 H O MfEH TCDD REE, TNz
310.441+0.065, 0.406+0.062 337N 0.402+0.064 pg/g (wet), 300 ng/kg &t TIXZNZE
114.294+0.556, 2.883+0.841 B LN 1.906+0.529 pg/g (wet) TH o 7=. kriZ, U 80
H® 300 ng/kg BETIE, HIE L7z 16 BREWF D 4 BEMW)IZHBNT 6.3~8.7 pg/g (wet)
&, RIBEOMEARL D &5 TCDD BB L )V E /R L7z [No. 34 : 6.3 pg/g (wet), No.
37 : 8.6 pg/g (wet), No. 40 : 7.1 pg/g (wet), No.57 : 8.7 pg/g (wet)] . Hf#k G 12 »
J1 B ® TCDD #2113, 30 ng/kg £ TN 0.022 pg/g (wet), 300 ng/kg B Tl 0.050 pg/g (wet)
THO, WmeEE ORMRFICTEWEE T L. 28, dBREIZDOVWTIE, Wwin
ORER K THRIRALL T ORETH > /2.

SR 30 H~35 HB X% 85 H~90 H OELH H IR, 30 ng/kg B Tl
FTNZFN 6240+ 1.141 BILIN3.120+£0.278 pg/g (wet), 300 ng/kg Bt TIIZNZF 4 84.600
+46.904 BLTN18.180+3.487 pg/g (wet) TH o7z, TNHDI EMNS, RERIZBN
TH TCDD AN BITT 5 2 EAVRE Nz, 2B, MBEIZDONTIE, WTNO#EPE

B R COHMHRALLT, H5NWITORBEDORETH ST,

33. FOREYOARMABIVSREERR

FO REENY) O 2R B iR E kLR % Table 5-1~5-3 IR Lz,

22



30 BETN300 ng/kg BETI, Fili, HFHiEdS KOV 2 0 BL RO LS i Aaia 5
N7z, 30 ng/kg BETIL, BiOFEET (Nos. 25, 59) , AFiEOEIIEE, Mg, Bk,
M, BEEDDNWITHEGHHE (Nos. 24, 25, 26, 29, 30, 47, 53, 65) 72&ED,
300 ng/kg BE TIIMOFKEET (Nos. 33, 42, 60, 66) , FFIEOENIERK, HEEE, REE,
HEOE, HER, SAGRHLWITEAEKE (Nos. 34, 35, 39, 40, 44, 60, 66) ,
BROAMEE (No. 40) 72 ENASNZ. 728, Rier H[B9DWMEICL > TRE SN
T FEANBREORBIL 1 HlHA SRS,

HEYOREERIZDWTIL, 30 BELU300ngke BEIZHBWT TCDD BRE DB L
ZZONLHBIIASNIRN o7z, 7B, 30 ngkg BEDORGE BT R & L L TIK

EZ2RUZD, AR LIRWEENZLTH D S L.

34, HWAEROHEERK

T, FEEBINEOEBIECOREBEIZDONWTIX, TOFMZ Table 112, %
DHEELZ Table 6 1T L7z, MRIRHAMAM QR DOIET (GRED D WIEHK - lRIEET) &
SHHEEE, 30 BX N300 ng/kg BETENZIN2, 0 BXN1 HIT, TCDD BEEIZHE:D HE N
AR SNBN o7, FEECDWTIEIRRNEHE TORB E/R0, MR, 30 BEIO
300 ng/kg BECTEFNEN 3, 5 BLOIBIORENA SN, BETOEITS SN
Molz. FERMNZ, MRS (BB 0o H) OAEMFRENL, BB, 30 3L 300 ng/kg
HTZENEN18,23, 1520 BLUN16 206 THV, A% 0 HETORDEFRIZ
TCDD BRI D BT A NN o 7z,

WA, RS TORNC, XHHEEE, 30 BXN300ng/kg BETENZINL, 1 BXU2
BIOFECINA SN, NS OREIZHETEIASNARN oz, -, BELER

M5 17 AORIZIERICEBEEO/ERDOIETHA SN, BT 3 #i, 300 ngkg
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HTEH6HIDEDRRC ZRDI. ZNHIE, MBHTS 36l & LM EHEE DT
MFEBL U722 &, 300 ngkg BETOIETNEZ ORI R/ > 7= 2 &M S, TCDD
BREEICME D B TIAR<, BRI 2L ICHDOA MLV AITRR Lz bEEZ 51z,
HEFLES 1 o A SERE (7 5%) F T, B, 30 BXL300 ngkg BETENTE
N4, 5 BRI 2O TEINAS N2, R E 30 ng/kg BEE ORIZIZEIZASNT,
WiZ 300 ng/kg B T Z ORI OB I ML 0 /D75 7z,

HikelR: (A% 7 %) ITBTDAELERIE, SRR, 30 BEU300 ng/kg BETENEN
55.5, 60.0 BEXUN37.5%&, 300 ngkg HETAHNTOAEMFRIIES 2>/, Lnrl,
AEENS 1y AOMICRBE LA ML AIZERT 2 EH5 2 505 2 ORI RASE
CaBRA U725 (% 7)) 1ICB2AEFERIE, MR, 30 BL N300 ng/kg B
TENZIN66.7, 60.0 BELN60.0%TH O, VOAEFFRIZDWTIIHHICBIT272EZ

RN 7D & L7z

3.5, HAEROBE, HAEROKEEESIUORKRE

HAROMEL (/1) 13, SR, 30 BXN300 ngkg BETENZFN 5,13, 8/
TBHBXN9TTH->7z. TCDD BEEIZ K U fEE SN/ L DM DR 01X, AilBT
WdA s Nzno Tz, WAERRIZBIT 2 WOAERETIE, Bilo AR IIA SN
It T, VRS, OB 75 B TN T, 300 nglke BV THO R
Bowr (BRI, RN E) NS HERST2[68]. FNLMZITHAERIZIE
LA A NSV VALY

HAE W ORE % Table 7-1~7-6 17, EMEHAVEOKRERS Z Fig3 ITRLz. WT
NOBFAIZRNWT D, s B & 30 BI T 300 ng/kg B & ORITHEHENA

FZEIASNIRM o 728, 300 ngkg BEOMETIZAER 3 LA, SHIEEEE R LU TK
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10% DR EHEMOHHINA SN, HAERORKIREEIZ DWW TIE, TCDD & IZkK

T2EBEACNDEFEITINTNOHIIBNTHALNRN 7.

3.6. HAROMKZERBRE

I ERF D12 180 [ (Table 8-1~8-4) , A4:1%36 » H (Table 8-5~8-8) L U\l
s (ZE#% 7 5%, Table 8-9~8-12) (2B 2 MK F IR EFE R E Table 8 171 L7z,

U 2B B L UNZE D LR DA 300 ng/kg BEDOIETIZA SNH, ZHNED
GERERE I T 5 B AR T 28 TH 2MEIRHTH 572, 300 ngkg BEOHEPD
K30 ngkg BETIXTCODBREIZERT 2 B2 5NDHRLITA NN -T2 72 B,
1% 180 HOMATIE, RMEE, AN 27Uy MEHDWEIANES OE > #EDK
72 & DR OB MM Z /R T DENA SN0, TNSITED0%MIET 5 ik
DEMTH o7z, MIZH 30 BILN 300 ng/kg BETIIMIZ B FHAZENHA I N

7278, AEIRIFOENZALTH 50, HREEOEBHFANDOEILTH 2 S HWTL /<.

3.7, HAROmEELFRE
H/ERF D442 180 H (Table 9-1~9-4) , 41236 # H (Table 9-5~9-8) B L NHIR
e (B2 7%, Table 9-9~9-12) 1ZH T S ik £ FRERE R % Table 9 1Z/R L 7z,
ASAT, ALAT, ALP (7)Y T4 AT 745 —t) BIXOKREVILE > O EfEfEm
MENZER T L R T 0—)L Ol 72 & D, FFERERSE 258h 1 5/85 A—4 OEH)
7N 300 ng/kg BEDMEMETHA 537z, 300 ngkg BEOFNLUND/INT A—=F BN 30

ng/kg B TIL, TCDD IREISERT 2L EX 5NLHEEA S NN T,

3.8. HAERMERALZEBRETOHBRTABIUREER

HAWROAER 7 KRR TORE ERHER R % Table 10-1~10-8 IZ/R L 7z,
25



3mmyg#@mlm(wxw>Bi@%z%(Mmﬁ,@)T@%ﬁ@ﬁ@%(i
B X OB, £4) NASNTER, 30 ngkg BB L USHEBEETIZWTHOHAERIC
HEFIIA SN STz, 300 ngkg BT, ZOMIZERO BGENA S NZEY)
(No. 42) 1IZBWT, MO RERS XA AREHINA SN ny, A mZR IR
LTIEWT oA RIcs REITHA NN 7.
HAROBEERIZDWTIE, 30 BLUN300 ngkeg BEOBEICBNWT, IIRBIUEE
PREEDOSENA SN, TOHEFHNERIITHTH > 2. HETIid TCDD B
DEBEEZ ONLHELIA SN o7z, 728, 30 BLU300 ng/kg B TIIAMIZH
Mt FMABENHASINEDY, ARKGFEOEWELTH 20, *IEEOLEBHHN

DETHD EHWL /.

4. BER

BT TDI BEE DI L 72572 86 nglkg DI 1/3 BB L3 FEITHL TS 30 N
12 300 ng/kg DIEEED TCDD %, 7 Hh47TILOIFEIR 20 Hn 5 50848 90 H IR A faf
BNIZE—EERDIDICERINELATRESE, TOXEROEARTB IO
BB DT T B BN Z QRO T O EFHBERE I T 52 8IZ DN TR
#U7=. TCDD Mg %2 /= R8Ik > THRAA BB L O E I N AR,
RPICET HETHEL, 7THROKITHKRL 7=

30 H %1 300 ngkg O TCDD % KRB O IF AR 3 L Ol & HI/ -GEaz 20 H~
DMtk 00 H) IWBRESVTH, BREYO—MRIRE, WEBIOBRATH, (KEHE,
BB NERAMO RS ITHS M RBIIA SNRh o, LML, WkE, JEE
BEIOROEBRFEENEBEEITEZ D, R 7 R TOMAFILIL, ©REE

e 4 B, M 6B, 30 ng/kg BEAVHE 6 Bil, M 3 41, 300 ng/kg BEAHE 3 41, M3 BlL75o
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CRRIT, EERLERRNS 1y AORICIERICEBEEDO RO NA SN, JHEET3
#l, 300 ng/kg BETIX 6 BIDRDIE T 25ROz, T AT FIN MO h@EDOHIL (f
SOAENIEE) ERANTHHBNES, & 0AROBEEI X L TRZHEAE
ERIIZEDNTWD., Lo T, ZORMERANZIEOETIZDONWTIE, THh
THIVORE, HEROHEOEMIBIOH L SITRKT 2 2bDEEX SN, —
7, CORMDE EBRWT T HINO4E 1 ROEGFERE L TRZYTHD, E
B EEICET O AMERN /b 0SB Lz, 517, SEIO—HOERIZHBWN
T, BBT 2 LD M HEL MM TR T 5B A R RN TELZ &N G, FHl

BEE L TH TRl R i TEbDEEZ /2.

30 ng/kg HEDIELR 80 H, 140 HB X188 90 H O iffEH TCDD X, =z
310441, 0.406 B X TN 0.402 pg/g (wet), 300 ng/kg BETIFZTNZFN 4.294, 2.883 LN
1.906 pg/g (wet) Td o 7=. FFiZ 300 ng/kg Bt DOIENR 80 0TI, #lE L7~ 16 B H O
4 RFEY) (Nos. 34, 37, 40, 57) IZBWT, 6.3~8.7 pg/g (wet) & [FBEDOMFEAR I D B
#0y TCDD B LNV 2R L, T 5 QB TR IREM OFiE (No. 34) , 3L (No.
37) HLWEHAERKBRWERT (14 ALIA, Nos.40, 57) WEZ o7z, 30 4L b
ANCW S DNDIHIET IV — 71X > TEME Nz TCDD BEIZL DT T FILDFE
EHEERBICBNTD, MEOHEMMNRE SN TWNDH[69-71]. FRIOFEB TIE, 300
ng/kg BETOEFRIZDWTIIHEEE OBIZEIZRN 5726 DD, TCDD B &k
B, FEED D WITHARBE SR TIZDWTIE, 500 KEERNATEE T 5 Al EE
¥NE Z 537z, TCDD &L NV &2 OHEEZLOBEEMEIC DWW T, HAERD
DIEREFIZBNTHAENTZ[68]. 8D E 300 ng/kg BE/ZVT TAH S, TR
80 HIZHB T B RHMAMmAEH TCDD EEMN 2.0 pg/g (wet) LA FTH o 72HAERTIZ 1 #ilH

B DR INA S NIZMN S TZDITHRE L, 2.1~4.0 pg/g (wet) TH o 7= AT 20%,
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pg/g (wWet) A LTHo7ZHAERTII2FATEOEENRD SN, 1B, wOEKLR
WM R BEERIIA SN T, HORE S IEOBATEIREZDROIBORE
WCEBEGZD5DOTIRN /2. Rk 54 12 » HHO TCDD #EEIX, 30 ngkg
BETIZFEEIT 0.038 pg/g (wet), 300 ng/kg BE T 0.056 pg/g (wet) TH 0, Wikt L HARHT
FESL[0.04 pe/g (we) 1T VWEE THA L7z, Bowman 512k 2 &, THATFILITHT
% TCDD O¥HII 1 ETH 2 EHMEINTWS[67]. SRIOEBKRTIE, LD
EL DR MiEH TCDD #EN WD U2 nletE im0y, A ROE OB KR
W, ERRT DM TR E NDOEENHERIN TR0, BEYO TCDD i
BLAXINELTE NP DODRYBEEZHRTELOOEEZ L. £, AW
TCDD BEIZE L T REXLD HEWL X)L TH o722 ENRER S .
AT, AROEOERREFIEASNZDbO0, ik, —ikiEs L ORkik
BBIZDWTIE, TCDD M IZERT 5 EEX 5N REITA SN o7z, (KEIZH
UTid, DR 3 RLARRIC R EEE & HB U TR 10% DR BB INIEHIN A 5 N2y,
ZORRIZDOWTIIARHTH > 2. HAEROMEFIRETIE, U/ REBLOE
DL DHEADY 300 ng/kg BEOMET, MEAE/LFRETIL, ASAT, ALAT, ALP BX
CREUILE > OREERNE NS T L 257 0—)L OEMEER R E D, FiERE+
OB DT A—5 DL 300 ngkg FEOMERETHSN=0, HAEROERRER X
EHERENDOZEZMT 5 L TMEE RS2 XD BT Rho 7. HAERDE
®’7 KA TORNRTIE, BEROoBER (REBIOEIE, £4) 5300 ngkg BED
e BB ZOME 2 41T, MO RERBIOEAEETNM 1 I Th LNz BFiEp
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5. Tables and Figures

Table 1-1 Pregnancy outcome including gestational length, and pre- and postnatal mortality

Dose level: 0 ng/kg

30

Date on Postnatal Postnatal day at
Animal DateOO:fDay delivery |Gestational| Gender of Note o]f)f::)erionfg day at .| necropsy (age of 7)
No. . (abortion/feta| length neaonate offspring | Female:2007/12/3
gestation | =) yeath) death death | Male:2007/12/10
1 1999/11/30 2000/5/9 161 Female 2764
2 1999/12/3 2000/5/18 167 Female 2755
3 1999/12/11 |  2000/5/30 171 Female [Postnatal death| 2001/8/26 453
4 1999/12/11 | 2000/5/23 164 Male 2757
5 1999/12/14 | 2000/2/12 60 Fetal death
6 1999/12/15 2000/6/3 171 Female 2739
7 1999/12/15 2000/5/7 144 Female 2766
8 1999/12/16 | 2000/1/25 40 Fetal death
9 1999/12/17 2000/6/3 169 Female [Postnatal death| 2001/8/12 435
10 1999/12/18 | 2000/5/12 146 Male
11 1999/12/19 | 2000/5/21 154 Female 2752
12 1999/12/19 | 2000/5/31 164 Female 2742
13 1999/12/23 |  2000/5/21 150 Male 2759
14 1999/12/23 | 2000/5/27 156 Female Stillbirth
15 1999/12/28 | 2000/6/10 165 Female |Postnatal death| 2002/6/3 723
46 1999/12/31 | 2000/6/10 162 Female |[Postnatal death| 2005/8/20 1897
49 2000/1/1 2000/5/27 147 Male Stillbirth
58 2000/1/11 2000/6/26 167 Female [Postnatal death| 2000/9/28 94
61 2000/1/16 2000/6/17 153 Male |Postnatal death| 2004/1/5 1297
62 2000/1/17 2000/7/6 171 Male 2713
63 2000/1/24 2000/7/6 164 Female [Postnatal death| 2006/11/2 2310
64 2000/1/29 2000/7/2 155 Male 2717
69 2000/1/29 2000/7/8 161 Female [Postnatal death] 2001/8/7 395
Mean 160.1
S.E. 1.9




Table 1-2 Pregnancy outcome including gestational length, and pre- and postnatal mortality

Dose level: 30 ng/kg

Date on Postnatal Postnatal day at
Animal Dateoo:fDay delivery  |Gestational| Gender of Note olt?f::)iio:g day at necropsy (age of 7)
No. . (abortion/feta| length neaonate offspring | Female:2007/12/3
gestation | = 4 ath) death death | Male:2007/12/10

16 1999/11/28 | 2000/5/15 169 Male |Postnatal death| 2003/3/25 1044

17 1999/12/6 2000/5/4 150 Male Stillbirth

18 1999/12/8 2000/5/26 170 Female |Postnatal death| 2007/3/8 2477

19 1999/12/9 2000/5/13 156 Male 2767

20 1999/12/11| 2000/5/22 163 Female Stillbirth

21 1999/12/15 | 2000/5/22 159 Female 2751

22 1999/12/18 | 2000/5/30 164 Male 2750

23 1999/12/19 2000/6/3 167 Female |Postnatal death| 2004/8/4 1523

24 1999/12/20 | 2000/5/26 158 Male |Postnatal death| 2000/11/1 159

25 1999/12/22§ 2000/5/25 155 Male 2755

26 1999/12/22  2000/6/10 171 Female [Postnatal death| 2002/8/25 806

27 1999/12/25 | 2000/6/17 175 Male 2732

28 1999/12/26 2000/6/1 158 Female Stillbirth

29 1999/12/26 | 2000/5/31 157 Female Stillbirth

30 1999/12/28 2000/6/7 162 Female 2735

47 1999/12/31 | 2000/6/10 162 Male 2739

50 2000/1/2 2000/6/22 172 Female Stillbirth

53 2000/1/4 2000/6/18 166 Male 2731

59 2000/1/11 2000/6/18 159 Female [Postnatal death| 2007/3/16 2462

65 2000/3/3 2000/8/14 164 Female 2667

Mean 162.9
S.E. 1.5
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Table 1-3 Pregnancy outcome including gestational length, and pre- and postnatal mortality

Dose level: 300 ng/kg

) Date on Day Da‘te on ) Date of Postnatal Postnatal day at
Animal 0 of dell'very Gestational| Gender of Note offspring day i.lt necropsy (age of 7)
No. . (abortion/feta| length neaonate offspring | Female:2007/12/3
gestation | eath) death death | Male:2007/12/10
31 1999/11/28 | 2000/5/17 171 Female 2756
32 1999/11/30 | 2000/5/16 168 Male |Postnatal death| 2001/8/26 467
33 1999/12/1 2000/4/29 150 Male 2781
34 1999/12/6 2000/4/12 128 Male Abortion
35 1999/12/12 y 2000/5/22 162 Female 2751
37 1999/12/14 | 2000/5/26 164 Male Stillbirth
38 1999/12/15 | 2000/5/27 164 Female [Postnatal death| 2001/7/26 425
39 1999/12/18 2000/6/6 171 Male 2736
40 1999/12/19 | 2000/5/24 157 Female [Postnatal death| 2000/6/19 26
41 1999/12/19 | 2000/5/10 143 Female [Postnatal death| 2001/7/6 422
42 1999/12/20 2000/6/1 164 Female 2741
43 1999/12/23 | 2000/6/16 176 Male Stillbirth
44 1999/12/25 2000/6/1 159 Male |[Postnatal death| 2007/6/4 2559
45 1999/12/27 | 2000/6/11 167 Female [Postnatal death| 2001/8/7 422
51 2000/1/2 2000/6/22 172 Male |Postnatal death| 2001/8/2 406
57 2000/1/9 2000/7/12 185 Male |Postnatal death| 2000/7/13 1
60 2000/1/14 2000/6/26 164 Male 2723
66 2000/2/25 2000/8/15 172 Male Moribundity | 2007/5/10 2459
67 2000/2/28 2000/4/8 40 Abortion
68 2000/3/1 2000/8/17 169 Male |Postnatal death| 2001/8/13 361
Mean 165.4
S.E. 2.2
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Table 2-1 Body weight of FO0 dams (kg) - Gestation period

Group  Animal GD20 GD40 GD60 GD80 GD100 GD120 GD140
(ng/kg) No.
1 4.24 3.88 3.95 4.24 4.51 4.55 4.86
2 5.58 5.75 5.84 6.03 6.15 6.40 6.59
3 4.04 4.01 3.84 4.00 4.40 4.18 4.53
4 5.51 5.41 5.39 5.57 5.88 6.06 6.25
5 4.10 4.33 4.52 - a - - -
6 4.68 4.56 4.47 4.65 4.46 4.73 5.02
7 4.56 4.37 4.34 4.69 4.91 5.21 5.58
8 4.66 4.66 - - - - -
9 4.48 4.49 4.28 4.44 4.74 4.73 4.96
10 4.08 3.88 4.31 4.29 4.10 4.40 4.63
11 4.46 4.43 4.56 4.68 4.58 4.47 4.60
0 12 5.52 5.44 5.86 6.40 6.50 6.62 6.66
13 4.97 5.07 5.14 5.28 5.45 5.75 6.00
14 4.02 3.94 4.02 4.01 3.96 4.01 4.11
15 4.18 4.30 4.25 4.24 4.24 4.51 4.55
46 4.75 4.41 4.31 4.48 4.57 4.95 5.40
49 4.75 4.62 4.86 5.24 5.55 5.82 6.13
58 4.51 4.23 3.99 4.21 4.23 4.60 3.92
61 5.02 5.02 5.02 4.88 5.56 6.00 6.04
62 4.73 4.63 4.73 4.90 5.25 5.34 5.84
63 4.45 4.24 4.04 4.27 4.67 4.74 4.82
64 4.45 5.00 5.47 5.27 5.43 5.35 5.45
69 6.52 6.61 6.80 6.92 7.04 7.42 7.68
Mean 4.707 4.664 4.727 4.890 5.056 5.230 5.410
S.E. 0.126 0.138 0.162 0.174 0.183 0.196 0.207
GD : Day of gestation
Embryo/fetal death GD60(a), GD40(b)
Table 2-2 Body weight of FO dams (kg) - Lactation period
Group Animal LDl LD10 LD20 LD30 LD40 LD50 LD60 LD70 LD80 LD90
(ng/kg) No.
1 4.22 4.10 4.33 3.95 3.93 4.32 3.89 4.30 4.30 4.19
2 5.72 5.47 5.65 5.38 5.65 5.19 5.60 5.51 5.54 5.48
3 4.24 4.23 4.26 3.88 4.16 4.13 4.10 4.68 4.35 4.30
4 5.63 5.38 5.14 5.03 4.84 5.11 5.07 4,91 4.89 5.03
5 - a - - - - - - - - -
6 4.68 4.86 4.86 4.88 5.03 5.03 4.82 4.88 5.17 4.42
7 4.80 4.67 4.53 4.55 4.55 4.52 4.51 4.90 4.61 4.20
8 - b - - - - - - - - -
9 4.37 4.40 4.24 4.04 4.22 4.36 4.05 4.17 4.46 4.30
10 - c - - - - - - - - -
11 4.10 4.21 4.26 4.29 4.31 4.31 4.38 4.46 4.36 5.86
0 12 6.04 5.81 6.14 5.69 5.93 5.73 5.20 5.63 5.66 5.48
13 5.48 5.52 5.70 5.76 5.66 5.64 5.72 5.86 5.77 5.86
14 - d - - - - - - - 4.17 4.04
15 3.93 4.22 4.42 3.89 4.35 3.65 4.18 4.22 4.75 4.76
46 3.92 4.51 4.58 4.33 4.65 4.49 4.67 4.60 - -
49 - e - - - - - - - 3.91 4.00
58 4.22 4.25 4.44 3.75 3.80 4.08 4.29 4.06 5.43 5.21
61 5.54 5.56 5.08 5.32 5.21 5.36 5.43 5.38 4.33 4.41
62 4.68 5.02 4.94 4.37 4.56 4.60 4.19 4.46 4.08 4.13
63 4.09 4.09 3.75 3.73 4.07 4.04 4.12 4.02 4.84 4.32
64 4.68 5.11 4.97 4.46 4.93 4.83 4.82 4.86 5.77 5.86
69 7.11 7.20 7.33 7.27 7.14 7.26 7.34 7.22 7.39 7.22
Mean 4.858 4.923 4.923 4.698 4.833 4.814 4.799 4.896 4.936 4.898
S.E. 0.207 0.191 0.201 0.217 0.198 0.198 0.200 0.188 0.193 0.200

LD : Day of lactation

GD : Day of gestation

Embryo/fetal death GD60 (a), GD40(b)

Still birth GD146(c), GD156(d), GD147 (e) 33



Table 2-3 Body weight of FO dams (kg) - Gestation period

Group Animal GD20 GD40 GD60 GD80 GD100 GD120 GD140
(ng/kg) No.
16 5.41 5.34 5.05 5.08 5.02 5.44 5.42
17 4.95 4.60 4.50 4.61 4.98 5.39 5.71
18 4.28 3.96 3.97 4.20 4.46 4.62 4.72
19 4.29 3.95 3.97 4.11 4.51 4.56 4.48
20 5.68 5.73 5.87 6.15 6.60 6.96 7.08
21 5.55 5.86 6.06 6.48 6.74 6.87 7.16
22 4.07 3.88 4.11 4.40 4.48 4.76 5.00
23 4.50 4.73 4.63 4.93 5.11 5.34 5.60
24 4.41 4,27 4,28 4.54 4.56 4.70 5.00
30 25 5.80 5.10 5.03 5.45 5.60 5.80 6.00
26 4.80 4.49 4.44 4.47 4.47 4.55 4.62
27 5.50 4.80 4.87 5.06 5.22 5.39 5.88
28 4.02 3.92 4.19 4.27 4.38 4.38 4.48
29 5.57 5.87 5.95 6.18 6.34 6.44 6.72
30 4.57 4.88 4.84 5.20 5.26 5.61 5.80
47 4.29 4.15 4.31 4.41 4.44 4.64 5.00
50 5.25 5.48 5.81 6.23 6.45 6.73 7.10
53 5.20 5.29 5.22 5.64 5.52 5.94 6.06
59 5.26 5.14 5.07 5.39 5.80 6.04 6.36
65 5.17 4.80 4.84 5.09 5.25 5.55 6.26
Mean 4.929 4.812 4.851 5.095 5.260 5.486 5.723
S.E. 0.130 0.147 0.149 0.165 0.175 0.183 0.197
GD : Day of gestation
Not significantly different from control
Table 2-4 Body weight of F0 dams (kg) - Lactation period
Group  Animal LDl LD10 LD20 LD30 LD40 LD50 LD60 LD70 LD80 LD9O
(ng/kg) No.
16 4.76 5.10 5.07 4.87 4.83 5.28 5.38 5.44 5.35 5.04
17 - a - - - - - - - - -
18 3.96 4.10 4.12 3.82 4.23 3.91 4.50 4.35 4.38 4.10
19 4.16 4.09 3.93 3.60 3.83 3.62 4.03 4.10 3.80 3.90
20 - b - - - - - - - - -
21 6.55 6.36 5.93 6.09 6.08 6.25 6.17 6.23 5.93 5.91
22 4.58 4.32 4.28 3.85 4.32 4.37 4.48 4.52 4.39 4.31
23 5.15 5.48 5.35 5.16 5.30 5.36 5.24 5.18 5.08 4.13
24 4.24 4.38 4.29 3.90 4.26 3.76 4.28 4.16 4.21 4.40
30 25 5.37 4.93 5.18 4.78 5.08 5.32 5.20 5.31 5.29 5.05
26 4.34 4.65 4.94 4.14 4.85 4.88 4.87 5.10 5.19 5.30
27 5.18 5.37 4.74 4.77 5.07 5.22 5.30 5.15 5.01 4.98
28 - c - - - - - - - - -
29 - d - - - - - - - - -
30 5.03 4.71 4.99 5.28 5.02 4.92 4.92 4.85 4.72 4.89
47 4.44 4.55 4.39 4.15 4,24 4.06 4,06 4,16 4.62 3.93
50 - e - - - - - - - - -
53 5.52 5.58 5.14 5.14 5.31 5.33 5.42 5.42 5.47 5.48
59 5.51 5.62 5.40 5.36 5.43 5.43 5.54 5.44 5.38 5.42
65 5.75 5.64 5.32 5.45 5.68 5.38 5.39 5.44 5.49 5.50
Mean 4.969 4.992 4.871 4.691 4.902 4.873 4.985 4.990 4.954 4.823
S.E. 0.183 0.173 0.145 0.191 0.161 0.196 0.157 0.159 0.150 0.167

LD : Day of lactation

GD : Day of gestation

Still birth GD150(a), GD163(b), GD158(c), GD172(e)
Prolapse of the uterus, Still birth GD157(d)

Not significantly different from control
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Table 2-5 Body weight of F0 dams (kg) - Gestation period
Group Animal GD20 GD40 GD60 GD80 GD100 GD120 GD140
(ng/kg) No.
31 4.32 4.59 4.75 5.15 5.41 5.51 5.62
32 4.32 4.67 4,67 4.93 5.41 5.62 5.68
33 4.79 4.91 4.86 4.81 5.00 5.23 5.44
34 4.40 4.25 4.41 4.66 4.93 5.12 - a
35 4.38 4.43 4.41 4.43 4.50 4.54 4.66
37 4.21 4.21 4,24 4.29 4,62 4.21 4,32
38 4.12 4.09 4.13 4.44 4.79 5.09 5.51
39 5.66 5.73 5.78 6.16 6.42 6.48 6.82
40 4.86 4.85 4.55 4.77 4.91 5.01 5.22
300 41 4.92 4.75 4,63 4.90 5.10 5.20 5.75
42 5.33 5.27 5.26 5.61 5.63 5.93 6.36
43 6.52 6.50 6.75 6.99 7.26 7.32 7.50
44 4.77 4,49 4,52 4.68 4.81 5.13 5.50
45 4.86 4.52 4.37 4.50 4.63 4.88 5.32
51 4.98 5.22 5.39 5.51 5.62 5.81 5.95
57 5.06 5.26 5.03 5.37 5.52 6.11 6.00
60 4.80 4.87 5.00 5.31 5.42 5.82 6.06
66 5.46 5.52 5.63 5.76 5.76 5.97 6.79
67 4.76 4.52 - d - - - -
68 4.84 4.63 4.73 4.85 4.51 4.56 5.10
Mean 4.868 4.864 4.901 5.112 5.276 5.449 5.756
S.E. 0.126 0.130 0.147 0.156 0.159 0.170 0.183
GD : Day of gestation
Abortion GD128(a), GD40(d)
Not significantly different from control
Table 2-6 Body weight of FO dams (kg) - Lactation period
Group Animal LD1 LD10 LD20 LD30 LD40 LD50 LD60 LD70 LD80 LD90
(ng/kg) No.
31 4.46 4.52 4.55 4.39 4.39 4.32 4.42 4,44 4.30 4.50
32 5.35 5.35 5.35 4.94 4.65 5.39 4.66 .46 5.46 5.36
33 4.82 4.74 4.64 4.63 4.90 4.48 4.89 4.44 4.88 4.79
34 - a - - - - - - - - -
35 4.36 4.43 4.00 4.24 4,07 4.50 4.39 4.31 4.47 4.28
37 - b - - - - - - - - -
38 4,83 4.69 4.38 4.07 4,25 4.33 4.46 4.20 4.40 4.39
39 6.11 6.02 6.08 5.39 6.12 6.05 5.40 68 5.68 5.44
40 5.05 4.44 4.78 - e - - - - - -
300 41 4,97 4.64 4.58 4.43 4.35 4.53 4.74 4.75 4.71 4.82
42 5.96 5.44 5.57 5.32 5.50 5.58 5.57 .56 5.52 5.55
43 - c - - - - - - - - -
44 4,98 4.49 4.61 4.45 4.61 4,55 4.50 .46 4.52 4.51
45 5.25 4.99 4.65 4.63 4.43 4.70 4.66 4.69 4.71 4.74
51 5.69 5.14 5.47 5.46 5.46 5.72 5.66 .86 6.03 5.49
57 5.35 - £ - - - - - -
60 5.46 5.30 5.35 4.96 4.80 4.99 5.12 5.07 4,85 4.80
66 5.97 5.81 5.84 5.49 5.90 5.64 5.74 5.84 5.53 5.24
67 - d - - - - - - - - -
68 4.56 4.41 4.37 4.53 4.54 4.63 4.61 4.86 4.79 4.84
Mean 5.198 4.961 4.948 4.781 4.855 4.958 4.916 4,973 4.989 4.911
S.E. 0.136 0.136 0.158 0.128 0.171 0.159 0.130 0.160 0.146 0.115
LD : Day of lactation
GD : Day of gestation
Abortion GD128(a), GD40(d)
Still birth GD164(b), GD176 (c)

Fl1 death LD26(e),

LD1(f)

Not significantly different from control
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Table 3 Plasma TCDD concentrations in F0 dams

Group Animal Concentration (pg/g(wet))
(ng/kg) No. GD 80 GD 140 AD 90days AFA 12months
1 <0.04 <0.04 <0.04 <0.04
2 <0.04 <0.04 <0.04 <0.04
0 3 <0.04 <0.04 <0.04 <0.04
4 <0.04 <0.04 <0.04 <0.04
6 - - <0.04 <0.04
11 <0.04 <0.04 - -
Mean <0.04 <0.04 <0.04 <0.04
S.E. - - - -
16 0.72 0.63 0.59 0.11
17 0.41 0.30 . -
18 0.63 0.65 0.51 <0.04
30 19 0.52 0.50 0.34 <0.04
20 0.29 0.25 - -
21 0.15 0.19 0.24 <0.04
22 0.47 0.43 0.33 <0.04
29 0.34 0.30 o -
Mean 0.441 0.406 0.402 0.022
S.E. 0.065 0.062 0.064 .
31 1.90 1.80 1.00 0.05
32 4.50 2.80 3.40 0.14
33 3.30 1.90 1.50 <0.04
34 6.30 - - -
35 2.60 2.20 0.73 <0.04
37 8.60 7.00 - -
38 2.90 1.60 2.90 0.06
300 39 2.40 - - -
40 7.10 - N -
41 3.40 - - -
42 3.20 . . -
43 2.10 - - -
44 2.80 - - -
57 8.70 - - -
60 4.60 - - -
66 4.30 - - -
Mean 4.294 2.883 1.906 0.05
S.E. 0.556 0.841 0.529 0.026

<0.04 was regarded as "0" when Mean and S.E. values were calculated.
- : Not measured

GD : Day of gestation

AD : After Delivery

AFA : After Final Administration
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Table 4 Milk TCDD concentrations in FO0 dams

Group Animal Concentration (pg/g(wet))
(ng/kg) No. AD 30~35 AD 85~~90
1 0.059 <0.04
2 <0.04 0.040
0 3 <0.04 0.067
4 <0.04 <0.04
6 0.064 <0.04
Mean 0.025 0.021
S.E. 0.015 0.014
16 5.800 2.600
18 8.400 2.900
30 19 6.700 2.900
21 2.100 4.200
22 8.200 3.000
Mean 6.240 3.120
S.E. 1.141 0.278
31 54.000 18.000
32 270.000 27.000
300 33 39.000 22.000
35 12.000 5.900
38 48.000 18.000
Mean 84.600 18.180
S.E. 46.904 3.487

<0.04 was regarded as "0" when Mean and S.E. values were calculated.
AD : After delivery
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Table 5-1

Organ weights in F0 dams

Group Animal Pituit. Thyr.R Thyr.L Thyr.LR Adre.R Adre.L Adre.LR Ovary.R Ovary.L Ovary.LR Thymus
(ng/kg) No. mg g g g g g g g g g g
2 109 0.71 0.67 1.38 0.36 0.40 0.76 0.32 0.28 . 0.60 6.0
3 112 0.32 0.30 0.63 0.22 0.30 0.52 0.22 0.19 0.42 1.1
4 103 0.58 0.62 1.19 0.42 0.61 1.04 0.28 0.95 1.23 3.5
S 103 0.30 0.31 0.60 0.25 0.29 0.54 0.24 0.29 0.53 1.8
6 98 0.60 0.58 1.18 0.27 0.36 0.64 0.42 0.23 0.65 1.0
7 107 0.58 0.50 1.08 0.29 0.43 0.72 0.17 0.15 0.33 1.6
9 137 0.39 0.50 0.89 0.39 0.49 0.88 0.34 0.36 0.70 2.8
] 12 152 0.34 0.39 0.73 0.28 0.41 0.69 0.09 0.11 0.19 6.7
15 92 0.21 0.22 0.42 0.26 0.32 0.58 0.18 0.55 0.73 2.1
46 100 0.28 0.26 0.54 0.25 0.29 0.54 0.32 0.22 0.53 3.6
61 144 0.30 0.29 0.60 0.22 0.30 0.52 0.22 0.17 0.39 2.3
62 131 0.39 0.28 0.67 0.47 0.55 1.03 0.13 0.14 0.27 2.4
63 146 0.38 0.39 0.77 0.35 0.47 0.82 0.27 0.26 0.53 5.3
64 111 0.29 0.37 0.66 0.27 0.39 0.66 0.25 0.15 0.40 0.8
69 96 0.29 0.24 0.53 0.33 0.46 0.79 0.14 0.10 0.24 5.8
Mean 116.1 0.397 0.395 0.791 0.309 0.405 0.715 0.239 0.277 0.516 3.12
S.E. 5.2 0.038 0.038 0.074 0.019 0.025 0.044 0.023 0.056 0.067 0.51
Group Animal Subm.R Subm.L Subm.LR Spleen Brain Heart Lung Liver Kid.R Kid.L Kid.LR Uterus
(ng/kg) No. g g g g g g g g g g g g
2 1.3 1.4 2.65 5.6 96.7 19.8 45.0 105.1 11.6 11.0 22.6 9.2
3 1.4 1.4 2.82 2.8 91.4 18.2 24.7 92.9 s.1 9.4 18.4 12.3
4 1.3 1.2 2.46 4.8 82.6 28.2 37.1 121.8 10.7 11.3 22.0 21.0
5 0.8 0.8 1.52 4.2 94.9 21.7 34.8 81.3 9.2 9.2 18.4 10.7
6 1.6 2.0 3.62 3.4 87.9 23.8 31.8 104.3 10.0 9.5 19.5 15.3
7 0.6 0.6 1.26 3.4 84.8 20.3 42.9 88.0 9.3 9.6 18.9 9.1
9 1.4 1.4 2.75 5.7 96.4 29.0 32.4 138.9 10.8 10.9 21.8 16.3
0 12 1.0 1.0 2.05 6.2 95.1 30.0 42.6 115.5 10.5 10.7 21.2 6.2
15 1.5 1.4 2.84 6.5 81.4 16.5 30.7 86.7 7.6 7.9 15.5 20.7
46 1.2 1.1 2.37 5.0 89.3 23.6 36.8 119.6 9.8 = 9.7 19.5 16.6
61 1.0 1.0 1.96 13.9 93.8 25.1 81.9 126.0 13.1 12.6 25.7 11.8
62 0.8 0.7 1.53 5.5 82.3 30.6 83.4 105.9 11.5 11.7 23.1 12.4
63 1.0 1.0 2.03 4.0 107.3 20.2 36.1 102.4 8.2 8.6 16.8 19.4
64 1.4 1.3 2.75 6.2 85.8 20.7 34.2 95.4 12.3 13.5 25.8 14.6
69 0.8 0.9 1.67 3.6 98.5 20.8 35.4 87.7 10.1 10.2 20.3 11.1
Mean 1.1 1.15 2.29 5.39 91.21 23.23 41.99 105.43 10.25 10.39 20.63 13.78
S.E. 0.08 0.09 0.17 0.68 1.88 1.15 4.46 4,17 0.38 0.39 0.76 1.14
Pituit. Pituitary Thyr.R : Thyroid (Right)
Thyr.L : Thyroid (Left) Thyr.LR : Thyroid (Left & Right)
Adre.R : Adrenal (Right) Adre.L : Adrenal (Left)

Adre.LR : Adrenal (Left & Right)
Ovary L Ovary (Left)

Kidn.R : Kidney (Right)

Kid.LR : Kidney (Left & Right)
Subm.L Submandibular gland (Left)

Ovary R : Ovary(Right)

Ovary.LR : Ovary (Left & Right)
Kidn.L : Kidney (Left)

Subm.R : Submandibular gland (Right)
Subm.LR :
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Table 5-2 Organ weights in FO0 dams

Group Animal Pituit. Thyr.R Thyr.L Thyr.LR Adre.R Adre.L Adre.LR Ovary.R Ovary.L Ovary.LR Thymus

(ng/kg) No. mg g g g g g g g g g g
16 102 0.36 0.38 0.74 0.28 0.38 0.66 0.23 0.22 0.45 2.2
13 131 0.26 0.38 0.64 0.34 0.43 0.77 0.23 0.14 0.37 0.9
20 130 0.42 0.30 0.72 0.26 0.31 0.57 0.18 0.27 0.45 1.8
21 123 0.57 0.57 1.14 0.52 0.72 1.24 0.29 0.16 . 0.45 3.7
22 76 0.42 0.33 0.75 0.27 0.35 0.62 0.35 0.36 0.71 1.2
23 128 0.44 0.39 0.83 0.41 0.49 0.90 0.36 0.17 0.53 2.8
24 102 0.39 0.41 0.80 0.27 0.37 0.64 0.26 0.31 0.57 2.7
25 131 0.34 0.38 0.72 0.33 0.43 0.76 0.31 0.20 0.51 7.8

30 26 118 0.27 0.28 0.55 0.34 0.33 0.67 0.49 0.43 0.92 3.8

27 122 0.35 0.34 0.69 0.46 0.60 1.06 0.29 0.26 0.55 3.7
28 82 0.26 0.26 0.52 0.29 0.35 0.64 0.32 0.26 0.58 1.5
29 133 0.42 0.37 0.79 0.39 0.46 0.85 0.33 0.18 0.51 3.8
30 72 0.27 0.25 0.52 0.36 0.45 0.81 0.21 0.31 0.52 1.7
47 132 0.43 0.40 0.83 0.25 0.33 0.58 0.21 0.25 0.46 5.3
50 111 0.20 0.27 0.47 0.29 0.42 0.71 0.25 0.15 0.40 2.2
53 97 0.38 0.35 0.73 0.39 0.46 0.85 0.28 0.36 0.64 1.2
65 115 0.66 0.68 1.34 0.35 0.45 0.80 0.25 0.25 0.50 1.8
Mean 112.1 0.379 0.373 0.752 0.341 0.431 0.772 0.285 0.252 0.536 2.83
S.E. 4.9 0.028 0.027 0.053 0.018 0.025 0.043 0.018 0.020 0.031 0.43

Group Animal Subm.R Subm.L Subm.LR Spleen Brain Heart Lung Liver Kid.R Kid.L Rid.LR Uterus

(ng/kg) No. g g g g g g g g g g g g
16 0.7 0.8 1.5 6.7 85.8 24.8 32.7 81.7 10.6 10.3 20.9 13.1
19 0.8 0.8 1.6 4.5 92.2 20.8 29.0 71.0 9.0 8.8 17.8 7.
20 1.0 1.4 2.4 3.7 85.1 23.8 37.1 99.6 8.9 8.7 17.6 20.
21 1.3 1.2 2.5 3.9 88.8 23.6 44.1 124.3 11.3 12.2 23.5 15.8
22 1.9 2.1 4.0 2.3 83.3 17.9 31.0 79.5 8.4 7.8 16.2 10.7
23 2.1 2.0 4.1 5.2 78.7 23.9 29.7 124.6 10.8 11.1 21.9 10.3
24 1.7 1.7 3.4 4.6 98.2 19.1 32.4 92.0 10.0 9.4 19.4 9.
25 1.4 1.4 2.8 7.5 84.5 24.9 56.8 105.9 11.3 10.3 21.6 21.7

30 26 0.9 0.9 1.8 7.3 87.0 21.9 40.4 99.9 8.7 7.9 16.6 9.2

27 1.3 1.1 2.4 3.6 96.4 26.8 46.0 81.8 10.3 10.3 20.6 11.2
28 1.8 1.8 3.6 3.1 83.4 21.4 34.3 108.2 7.5 - 7.9 15.4 17.5
29 1.4 1.4 2.8 5.2 88.7 23.6 82.1 105.5 13.0 12.8 25.8 23.3
30 0.9 0.9 1.8 3.8 83.4 20.5 28.2 86.7 9.4 9.2 18.6 14.0
47 1.1 0.9 2.0 7.7 82.2 21.2 35.3 88.1 7.9 8.5 16.4 15.3
50 1.1 1.1 2.2 5.2 85.5 32.2 52.4 111.4 14.8 14.3 29.1 14.5
53 1.4 1.4 2.8 4.1 87.5 22.0 46.9 85.5 9.3 9.2 18.5 11.0
65 1.0 1.1 2.1 4.0 93.6 23.3 45.6 113.5 11.6 11.4 23.0 13.3
Mean 1.28 1.29 2.58 4.85 87.31%* 23.04 41.41 98.19 10.16 10.01 20.17 14.02
S.E. 0.10 0.10 0.19 0.39 1.26 0.79 3.28 3.76 0.46 0.45 0.90 1.11

Pituit. : Pituitary Thyr.R Thyroid (Right)

Thyr.L Thyroid (Left) Thyr.LR : Thyroid (Left & Right)

Adre.R : Adrenal (Right) Adre.L : Adrenal (Left)

Adre.LR : Adrenal (Left & Right) Ovary R : Ovary(Right)

Ovary L : Ovary (Left) Ovary.LR : Ovary (Left & Right)

Kidn.R : Kidney (Right) Kidn.L : Kidney (Left)

Kid.LR Kidney (Left & Right) Subm.R Submandibular gland (Right)

Subm.L Submandibular gland (Left) Subm.LR : Submandibular gland (Left & Right)

*P<0.05:Significantly different from control
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Table 5-3

Organ weights in F0 dams

Group Animal Pituit. Thyr.R Thyr.L Thyr.LR Adre.R Adre.L Adre.LR Ovary.R Ovary.L Ovary.LR Thymus

(ng/kg) No. mg g g g g g g g g g g
31 121 0.26 0.31 0.57 0.29 0.44 0.73 0.15 0.21 0.36 2.8
33 108 0.34 0.33 0.67 0.35 0.52 0.87 0.33 0.21 0.54 3.0
34 114 0.25 0.27 0.52 0.25 0.38 0.63 0.19 0.31 0.50 0.9
35 75 0.37 0.27 0.64 0.36 0.46 0.82 0.12 0.26 0.38 1.3
37 76 0.63 0.59 1.22 0.29 0.38 0.67 0.19 0.20 0.39 0.8
39 103 0.33 0.29 0.62 0.30 0.33 0.63 0.32 0.96 1.28 2.2
40 76 0.43 0.41 0.84 0.30 0.47 0.77 0.26 0.43 0.69 1.5

300 41 111 0.35 0.34 0.69 0.33 0.39 0.72 0.29 0.21 0.50 2.3

42 99 0.28 0.29 0.57 0.31 0.41 0.72 0.16 0.26 0.42 5.0
44 121 0.38 0.36 0.74 0.35 0.44 0.79 0.26 0.39 0.65 1.5
45 111 0.50 0.54 1.04 0.33 0.39 0.72 0.28 0.19 0.47 2.6
51 140 0.34 0.39 0.73 0.33 0.40 0.73 0.20 1.29 1.49 1.2
57 132 0.43 0.44 0.87 0.35 0.48 0.83 0.21 0.23 0.44 1.4
60 76 0.46 0.44 0.90 0.28 0.39 0.67 0.19 1.15 1.34 3.5
66 129 0.29 0.27 0.56 0.31 0.34 0.65 0.14 0.19 0.33 3.0
68 91 0.37 0.32 0.69 0.32 0.44 0.76 0.30 0.18 0.48 1.2
Mean 105.2 0.376 0.366 0.742 0.316 0.416 0.732 0.224 0.417 0.641 2.14
S.E. 5.3 0.025 0.024 0.048 0.008 0.013 0.018 0.017 0.092 0.05%4 0.28

Group Animal Subm.R Subm.L Subm.LR Spleen Brain Heart Lung Liver Kid.R Kid.L Kid.LR Uterus

(ng/kg) No. g g g g g g g g g g g g
31 1.5 1.4 2.9 4.7 91.6 25.5 35.7 108.3 10.2 11.4 21.6 9.9
33 1.0 0.9 1.9 4.3 75.2 23.7 38.5 120.4 10.5 10.5 21.0 7.9
34 1.1 1.1 2.2 4.2 92.2 20.5 32.5 85.4 10.0 10.4 20.4 19.6
35 0.6 0.9 1.5 2.8 76.6 18.1 36.1 82.0 7.9 8.4 16.3 12.8
37 0.9 0.9 1.8 5.0 98.7 21.1 39.7 89.6 10.7 10.5 21.2 16.0
39 1.1 1.1 2.2 8.4 90.7 26.6 40.7 116.7 13.5 12.0 25.5 14.3
40 1.8 1.8 3.6 5.0 99.0 22.5 37.5 101.2 9.2 9.6 18.8 18.8

300 41 1.0 1.2 2.2 6.0 93.8 22.9 39.6 87.4 9.9 9.6 19.5 16.5

42 1.3 1.3 2.6 4.8 87.9 23.8 48.9 100.2 10.7 11.4 22.1 12.7
44 0.7 0.6 1.3 5.0 83.6 19.4 33.0 86.0 10.3 10.5 20.8 12.0
45 1.4 1.3 2.7 4.8 85.3 21.9 39.0 94.8 10.4 10.2 20.6 11.6
51 1.3 1.4 2.7 3.7 91.6 24.6 40.3 127.4 11.9 12.7 24.6 12.1
57 1.0 1.0 2.0 3.5 100.1 24.4 42.0 102.6 11.7 11.5 23.2 16.1
60 1.3 1.1 2.4 3.8 94.2 18.2 50.6 82.6 9.0 8.8 17.8 12.4
66 1.2 1.2 2.4 2.9 98.5 24.6 82.0 98.0 10.7 10.3 21.0 16.0
68 1.0 1.1 2.1 4.8 99.9 20.2 34.7 92.2 10.3 11.5 21.8 17.5
Mean 1.14 1.14 2.28 4.61 91.18 22.38 41.93 98.43 10.43 10.58 21.01 14.14
S.E. 0.07 0.07 0.14 0.33 1.95 0.65 2.94 3.46 0.32 0.29 0.58 0.81

Pituit. Pituitary Thyr.R : Thyroid (Right)

Thyr.L Thyroid (Left) Thyr.LR Thyroid (Left & Right)

Adre.R : Adrenal (Right) Adre.L : Adrenal (Left)

Adre.LR : Adrenal (Left & Right) Ovary R Ovary (Right)

Ovary L : Ovary (Left) Oovary.LR Ovary (Left & Right)

Kidn.R Kidney (Right) Kidn.L : Kidney (Left)

Kid.LR Kidney (Left & Right) Subm.R : Submandibular gland (Right)

Subm.L Submandibular gland (Left) Subm.LR Submandibular gland (Left & Right)

Not significantly different from control
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Table 6

Pregnancy outcome, postnatal mortality, and survival rate of offspring

0 ng/kg 30 ng/kg 300 ng/kg
Number of dams 23 20 20
Number of abortions 2 0 1
Number of stillbirths 3 5 3
Number of live births 18 15 16
Number of early postnatal deaths i i 5
(until weaning)
Number of offspring that died g i 6
within about 1 month after weaning
Number of offspring that died a 2 g
after about 1 month after weaning
Number that survived until necropsy " 9 6
(7 years old)
Survival rate (7 years old), % 55.6 60.0 37.5
Survival rate (7 years old), % ,except offspring death 66.7 60.0 60.0
within about 1 month after weaning
7.00 -
——0 ng/kg -
6.00 1 — —30 ng/kg I/f
2 5001 - —300ngkg L
5 4.00 /L
S a0 S
> 3.00 ' ¢ '
@ 200 { - Z
1.00 - - —

Fig. 3.

0 3

6

9 12 18 24 36 48 60 72

Age (month)

Body weight of male offspring exposed to TCDD in utero and during lactation at dose levels of 0

(control), 30 and 300 ng/kg. Numbers of male offspring were 4, 6 and 5 in the control, 30 and 300

ng/kg groups, respectively. The values expressed are mean + SE.
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Table 7-1 Body weight of male offspring

Group Animal oM M 3M 6M 9M 12M 18M 24M 36M 48M 60M 72M FBW
(ng/kg) No.
4 0.42 0.57 0.71 0.91 0.90 1.55 1.86 2.28 2.53 3.04 4.09 4.98 6.18
13 0.54 0.55 0.7 1.15 1.42 NE 2.26 2.68 3.44 4.09 5.67 6.71 6.93
0 61 0.40 0.53 0.77 0.96 1.28 1.54 2.09 2.51 2.77 - a - - -
62 0.44 0.61 0.71 1.00 1.10 1.31 1.78 2.22 2.67 3.28 4.45 5.45 7.14
64 0.48 0.42 0.64 0.93 NE 1.53 2.12 2.56 2.84 3.99 6.11 6.21 8.17
Mean 0.455 0.536 0.724 0.989 1.175 1.483 2.022 2.450 2.850 3.600 5.080 5.838 7.105
S.D. 0.054 0.071 0.059 0.098 0.225 0.115 0.197 0.194 0.350 0.519 0.964 0.771 0.821
M : Days after birth (Month)
FBW : Final body weight
NE : Not examined
Death day 1297 (a) -
Table 7-2 Body weight of male offspring
Group Animal oM M 3M 6M SM 12M 18M 24M 36M 48M 60M 72M FBW
(ng/kg) No.
16 0.45 0.39 0.45 0.67 0.96 1.24 1.72 1.99 - a - - - -
19 0.41 0.43 0.55 0.93 1.29 1.56 1.83 2.31 2.84 4.29 4.79 5.56 6.97
22 0.46 0.57 0.69 0.81 1.13 1.28 1.84 2.13 2.37 3.68 5.30 5.69 6.56
24 0.35 0.40 0.50 - b - - - - - - - - -
30 25 0.45 0.51 0.68 0.91 1.20 1.33 1.97 2.45 3.31 3.84 5.84 6.87 8.30
27 0.48 0.53 0.62 0.80 1.11 1.36 1.73 2.14 2.50 3.64 4.97 6.61 8.01
47 0.38 0.54 0.72 0.90 1.15 1.33 1.93 2.12 2.41 3.50 4.03 5.16 6.61
53 0.57 0.61 0.73 0.99 1.34 1.60 1.86 2.55 3.03 3.83 4.21 6.37 7.50
Mean 0.443 0.498 0.617 0.860 1.169 1.386 1.840 2.241 2.743 3.797 4.857 6.043 7.325
S.D. 0.068 0.082 0.106 0.108 0.125 0.139 0.093 0.202 0.380 0.273 0.676 0.671 0.731
M : Days after birth (Month)
FBW : Final body weight
NE : Not examined
Death day 1044 (a), 159(b)
Not significantly different from control
Table 7-3 Body weight of male offspring
Group Animal oM 1M 3M 6M oM 12M 18M 24M 36M 48M 60M 72M FBW
(ng/kg) No.
32 0.44 0.54 0.55 0.61 0.80 0.84 - a - - - - - -
33 0.35 0.42 0.64 0.88 1.22 1.50 NE 2.20 2.57 3.60 4.75 6.03 7.48
39 0.43 0.56 0.75 0.88 1.27 1.59 2.07 2.43 2.60 3.80 5.19 6.33 7.88
44 0.48 0.44 0.55 0.75 1.08 1.39 1.95 2.47 2.65 3.78 5.09 5.18 -b
300 51 0.47 0.48 0.55 0.68 0.90 0.94 -c - - - - - -
60 0.42 0.57 0.76 1.03 1.32 1.52 2.01 2.39 2.29 2.48 3.44 3.84 - d
66 0.41 0.56 0.70 1.03 1.27 1.38 NE 2.14 2.52 3.23 4.50 5.08 6.82
68 0.47 0.46 0.56 0.91 1.15 - e - - - - - - -
Mean 0.434 0.504 0.633 0.845 1.128 1.309 2,010 2.326 2.526 3.378 4.594 5.292 7.393
S.D. 0.041 0.060 0.093 0.153 0.188 0.297 0.060 0.147 0.140 0.552 0.701 0.973 0.535

M : Days after birth (Month)
FBW : Final body weight
NE : Not examined

Death day 467(a), 2559(b), 406(c), 2459(d), 361(e)

Not significantly different from control
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Table 7-4 Body weight of female offspring

Group Animal oM 1M 3M 6M 9M 12M 18M 24M 36M 48M 60M 72M FBW
(ng/kg) No.
1 0.41 0.48 0.48 0.72 0.97 1.15 1.52 1.93 2.68 3.47 4.03 4.28 5.37
2 0.44 0.78 0.78 0.95 1.23 1.43 1.80 2.20 2.56 3.09 3.49 3.55 4.09
3 0.45 0.48 0.61 0.70 1.09 1.32 - a - - - - - -
6 0.42 0.56 0.56 0.59 0.84 0.86 1.65 2.08 2.36 3.73 4.12 4.41 4.65
7 0.33 0.59 0.59 0.88 1.38 1.62 2.00 2.38 2.58 3.02 3.82 4.56 4.95
9 0.34 0.43 0.55 0.68 0.87 0.94 - b - - - - - -
0 11 0.34 0.59 0.59 0.72 0.73 0.94 1.57 2.04 2.61 3.08 4.00 4.44 4.75
12 0.47 0.72 0.72 0.86 1.32 1.67 1.86 2.20 2.22 3.43 3.67 4.04 5.00
15 0.45 0.57 0.75 1.01 1.42 1.66 2.26 -c - - - - -
46 0.44 0.48 0.75 1.00 1.27 1.35 1.66 1.71 1.85 2.53 3.00 - d -
58 0.35 0.34 0.39 - e - - - - - - - - -
63 0.46 0.70 0.70 0.95 1.37 1.67 1.91 2.35 2.79 3.34 4.69 4.43 - £
69 0.51 0.55 0.61 1.06 1.42 NE - g - - - - - -
Mean 0.415 0.558 0.620 0.842 1.159 1.328 1.803 2.111 2.456 3.211 3.853 4.244 4.802
S.D. 0.058 0.122 0.115 0.156 0.249 0.315 0.235 0.222 0.303 0.365 0.496 0.348 0.428
M : Days after birth (Month)
FBW : Final body weight
NE : Not examined
Death day 453(a), 435(b), 723(c), 1897(d), 94(e), 2310(£f), 395(g)
Table 7-5 Body weight of female offspring
Group Animal oM 1M 3M 6M 9M 12M 18M 24M 36M 48M 60M 72M FBW
(ng/kg) No.
18 0.40 0.44 0.64 0.79 1.07 1.21 1.68 2.06 2.48 3.05 3.63 3.79 - a
21 0.45 0.55 0.83 1.09 1.34 1.60 2.28 2.69 3.15 3.73 4.67 5.08 5.99
23 0.39 0.50 0.77 0.95 1.27 1.48 2.01 2.48 2.59 3.50 - b - -
30 26 0.34 0.43 0.63 0.86 1.02 1.15 1.70 2.07 - c - - - -
30 0.40 0.51 0.79 1.02 1.36 1.67 2.00 2.38 2.60 3.32 4.27 4.82 5.85
59 0.43 0.41 0.53 0.72 0.90 1.11 1.80 2.31 2.63 3.56 4.59 4.81 -d
65 0.45 0.55 0.77 1.10 1.39 1.81 NE 2.48 2.82 3.80 4.48 4.41 4.41
Mean 0.408 0.484 0.708 0.933 1.193 1.433 1.912 2,353 2.712 3.493 4.328 4.582 5.417
S.D. 0.038 0.058 0.109 0.147 0.194 0.278 0.230 0.229 0.241 0.276 0.418 0.503 0.875
M : Days after birth (Month) -
FBW : Final body weight
NE : Not examined
Death day 2477(a), 1523(b), 806(c), 2462(d)
Not significantly different from control
Table 7-6 Body weight of female offspring
Group Animal oM 1M 3M 6M 9IM 12M 18M 24M 36M 48M 60M 72M FBW
(ng/kg) No.
31 0.40 0.50 0.64 0.87 1.17 1.44 1.91 2.17 2.68 3.26 4.27 4.29 3.63
35 0.37 0.43 0.67 0.87 1.11 1.29 1.88 2.22 2.77 3.52 4.27 4,41 4.35
38 0.37 0.46 0.62 0.83 0.99 1.05 - a -
300 40 0.28 - b
41 0.29 0.37 0.56 0.84 1.16 1.44 -c
42 0.46 0.56 0.80 0.91 1.19 1.48 2.06 2.34 2.43 3.35 5.10 4.82 5.67
45 0.41 0.54 0.81 0.99 1.36 1.58 - d
Mean 0.368 0.477 0.682 0.885 1.163 1.380 1.950 2.243 2.627 3.377 4.547 4.507 4.550
S.D. 0.064 0.071 0.101 0.059 0.120 0.187 0.096 0.087 0.176 0.132 0.479 0.278 1.035

M : Days after birth (Month)

FBW : Final body weight

NE : Not examined

Death day 425(a), 26(b), 422(c), 422(d)
Not significantly different from control
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Table 8-1 Hematology in male offspring (Day 180 after birth)

Group Animal RBC WBC Ht Hb Plat. MCV MCH MCHC Ret. Eosino. Eosino.
(ng/kg) number (10°/mm’) (10°/mm’) (%) (g/dL)  (10°/mm’)  (fL) (pg) (g/dL) (%) (10°/mm’) (%)
4 5.56 11.3 37.9 13.3 542 68.2 23.9 35.1 1.0 0.00 0
13 4.92 15.0 34.6 11.5 551 70.3 23.4 33.2 1.4 0.30 2
0 61 6.17 18.7 38.7 13.4 435 62.7 21.7 34.6 0.7 0.19 1
62 5.51 13.5 38.1 12.2 589 69.1 22.1 32.0 1.0 0.27 2
64 5.24 13.1 37.6 12.6 395 71.8 24.0 33.5 1.3 0.00 0
Mean 5.480 14.32 37.38 12.60 502.4 68.42 23.02 33.68 1.08 0.152 1.0
S.E. 0.207 1.24 0.72 0.35 37.1 1.55 0.47 0.55 0.12 0.065 0.4
16 4.69 9.0 34.1 11.5 706 72.7 24.5 33.7 0.9 0.09 1
19 5.89 12.5 40.3 13.3 596 68.4 22.6 33.0 1.3 0.13 1
22 4.95 12.2 34.3 11.5 564 69.3 23.2 33.5 0.7 0.12 1
30 25 4.48 12.2 30.0 10.5 362 67.0 23.4 35.0 1.0 0.00 0
27 4.34 17.5 29.0 10.0 283 66.8 23.0 34.5 1.6 0.00 0
47 5.10 8.5 36.0 12.9 543 70.6 25.3 35.8 1.3 0.17 2
53 4.61 11.1 32.6 11.0 660 70.7 23.9 33.7 3.2 0.11 1
Mean 4.866% 11.86 33.76%* 11.53 530.6 69.36 23.70 34.17 1.43 0.089 0.9
S.E. 0.197 1.12 1.43 0.45 58.3 0.81 0.35 0.37 0.32 0.025 0.3
32 4.48 19.1 31.6 10.5 951 70.5 23.4 33.2 1.3 0.38 2
33 4.73 18.0 32.2 10.7 596 68.1 22.6 33.2 2.2 0.00 0
39 5.51 14.7 39.0 13.1 573 70.8 23.8 33.6 1.1 0.00 0
300 44 3.78 10.0 27.8 9.1 438 73.5 24.1 32.7 3.5 0.00 0
51 4.42 9.9 31.8 11.2 439 71.9 25.3 35.2 1.5 0.00 0
60 4.53 19.1 32.1 11.1 623 70.9 24.5 34.6 1.8 0.76 4
66 4.50 15.6 33.1 11.3 592 73.6 25.1 34.1 1.3 0.62 4
68 6.01 18.7 39.9 13.4 411 66.4 22.3 33.6 1.4 1.50 8
Mean 4.745* 15.64 33.44%* 11.30* 577.9 70.71 23.89 33.78 1.76%* 0.408 2.3
S.E. 0.246 1.37 1.43 0.49 61.0 0.88 0.39 0.29 0.28 0.190 1.0
RBC: Number of red blood cells MCH: Mean corpuscular hemoglobin
WBC: Number of white blood cells MCHC: Mean corpuscular hemoglobin concentration
Ht: Hematocrit value Ret. (%): Reticulocyte ratio
Hb: Hemoglobin concentration Eosino.: Number of eosinophilic leukocytes
Plat.: Number of blood platelets Eosino. (%): Eosinophilic leukocyte ratio

MCV: Mean corpuscular volume
*P<0.05:5ignificantly different from control

Table 8-2 Hematology in male offspring (Day 180 after birth)
Group Animal Baso. Baso. Mono. Mono. Lymph. Lymph. Neutro. Neutro.
(ng/kg) number (10°/mm’) (%) (10%/mm*) (%) (10°/mm’) (%) (10°/mm®) (%)
4 0.00 0 0.00 0 10.51 93 0.79 7
13 0.00 0 0.30 2 12.75 85 1.65 11
0 61 0.00 0 0.00 0 16.46 88 2.06 11
62 0.14 1 0.00 0 12.42 92 0.68 5
64 0.13 1 0.26 2 10.87 83 1.83 14
Mean 0.054 0.4 0.112 0.8 12.602 88.2 1.402 9.6
S.E. 0.033 0.2 0.069 0.5 1.056 1.9 0.280 1.6
16 0.18 2 0.18 2 7.47 83 1.08 12
19 0.00 0 0.38 3 10.63 85 1.38 11
22 0.00 0 0.37 3 10.37 85 1.34 11
30 25 0.49 4 0.24 2 9.88 81 1.59 13
27 0.00 0 0.53 3 15.40 88 1.58 9
47 0.00 0 0.17 2 7.14 84 1.02 12
53 0.00 0 0.44 4 7.77 70 2.78 25
Mean 0.096 0.9 0.330* 2. 7** 9.809 82.3% 1.539 13.3
S.E. 0.070 0.6 0.052 0.3 1.080 2.2 0.223 2.0
32 0.00 0 0.57 3 13.94 73 4.20 22
33 0.00 0 0.18 1 16.74 93 1.08 6
39 0.15 1 0.00 0 12.05 82 2.50 17
300 44 0.00 0 0.20 2 8.80 88 1.00 10
51 0.00 0 0.20 2 8.02 81 1.68 17
60 0.00 0 0.57 3 16.62 87 1.15 6
66 0.00 0 0.16 1 12.48 80 2.34 15
68 0.00 0 0.19 1 16.27 87 0.75 4
Mean 0.019 0.1 0.259 1.6 13.115 83.9 1.838 12.1
S.E. 0.019 0.1 0.072 0.4 1.211 2.2 0.406 2.3
Bago.: Number of basophilic leukocytes Lymph. (%): Lymphocyte ratio
Baso. (%): Basophilic leukocyte ratio Neutro.: Number of neutrophilic leukocytes
Mono.: Number of monocytes Neutro. (%): Neutrophilic leukocyte ratio

Mono. (%): Monocyte ratio
Lymph.: Number of lymphocytes
*P<0.05, **P<0.0l1 :Significantly different from control
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Table 8-3 Hematology in female offspring (Day 180 after birth)

Group Animal RBC WBC Ht Hb Plat. MCV MCH MCHC Ret. Eosino. Eosino.
(ng/kg) number (10°/mm’) (10°/mm’) (%) (g/dL)  (10°/mm’) (fL) (pg) (g/dL) (%) (10°/mm*) (%)
1 5.37 11.70 38.9 12.9 486 72.4 24.0 33.2 1.2 0.00 0
2 5.29 15.80 37.2 12.6 348 70.3 23.8 33.9 1.0 0.16 1
3 5.62 15.50 40.1 13.9 383 71.4 24.7 34.7 0.7 0.00 0
6 4.76 9.80 31.5 10.0 304 66.2 21.0 31.7 0.7 0.20 2
7 5.29 13.80 36.2 11.9 436 68.4 22.5 32.9 1.0 0.00 0
0 9 5.69 16.70 40.0 12.8 438 70.3 22.5 32.0 1.3 0.00 0
11 5.02 4.00 35.4 12.4 331 70.5 24.7 35.0 2.8 0.00 0
12 4.60 12.80 33.3 11.0 €95 72.4 23.9 33.0 1.9 0.13 1
15 5.51 10.80 38.5 13.0 455 69.9 23.6 33.8 1.4 0.11 1
46 5.50 10.30 34.6 11.0 731 62.9 20.0 31.8 2.7 0.21 2
63 4.96 11.00 35.5 12.0 415 71.6 24.2 33.8 2.0 0.00 0
69 5.94 14.40 39.2 12.7 450 66.0 21.4 32.4 0.8 0.00 Y]
Mean 5.296 12,217 36.70 12.18 456.0 69.36 23.03 33.18 1.46 0.068 0.6
S.E. 0.114 1.000 0.79 0.31 38.1 0.85 0.44 0.32 0.21 0.025 0.2
18 5.61 12.30 38.4 12.6 687 68.4 22.5 32.8 0.9 0.00 0
21 5.47 17.30 36.8 12.3 244 67.3 22.5 33.4 0.8 0.35 2
23 5.61 8.80 38.2 12.7 426 68.1 22.6 33.2 0.9 0.00 0
30 26 4.91 10.50 33.5 11.2 634 68.2 22.8 33.4 1.9 0.53 5
30 5.08 16.30 35.8 12.0 490 70.5 23.6 33.5 0.3 0.00 0
59 4.90 9.60 34.3 12.0 440 70.0 24.5 35.0 1.2 0.19 2
65 5.68 8.80 37.1 12.6 468 65.3 22.2 34.0 0.7 0.09 1
Mean 5.323 11.943 36.30 12.20 484.1 68.26 22.96 33.61 0.96 0.17 1.4
S.E. 0.131 1.338 0.71 0.20 55.0 0.65 0.31 0.27 0.19 0.08 0.7
31 4.60 13.90 34.6 11.6 283 75.2 25.2 33.5 1.1 0.00 0
35 4.73 11.10 34.8 12.0 438 73.6 25.4 34.5 0.8 0.11 1
300 38 5.04 17.40 33.7 10.5 478 66.9 20.8 31.2 2.4 0.17 1
41 4.96 23.60 31.5 9.5 628 63.5 19.2 30.2 1.4 0.00 0
42 5.81 14.90 37.5 12.4 574 64.5 21.3 33.1 0.9 0.15 1
45 5.00 17.80 31.9 10.4 462 63.8 20.8 32.6 1.4 0.00 0
Mean 5.023 16.450%* 34.00% 11.07+* 477.2 67.92 22.12 32.52 1.33 0.072 0.5
S.E. 0.172 1.745 0.89 0.45 48.9 2.12 1.05 0.64 0.24 0.033 0.2
RBC: Number of red blood cells MCH: Mean corpuscular hemoglobin
WBC: Number of white blood cells MCHC: Mean corpuscular hemoglobin concentration
Ht: Hematocrit value Ret. (%): Reticulocyte ratio
Hb: Hemoglobin concentration Eosino.: Number of eosinophilic leukocytes
Plat.: Number of blood platelets Eosino. (%): Eosinophilic leukocyte ratio

MCV: Mean corpuscular volume
*P<0.05:8ignificantly different from control

Table 8-4 Hematology in female offspring (Day 180 after birth)

Group Animal Baso. Baso. Mono. Mono. Lymph. Lymph. Neutro. Neutro.
(ng/kg) number (10°/mm’) (%) (10%/mm’) (%) (10°/mm’*) (%) (10%/mm*) (%)

1 0.00 0 0.47 4 10.06 86 1.17 10
2 0.00 0 0.32 2 13.75 87 1.58 10
3 0.00 0 0.00 0 12.56 81 2.95 19
6 0.00 0 0.00 0 7.35 75 2.25 23
7 0.14 1 0.41 3 11.18 81 2.07 15
9 0.00 0 0.17 1 15.36 92 1.17 7
0 11 0.00 0 0.04 1 2.68 67 1.28 32
12 0.00 0 0.26 2 10.75 84 1.66 13
15 0.11 1 0.43 4 8.64 80 1.51 14
46 0.00 0 0.10 1 8.14 79 1.85 18
63 0.11 1 0.00 0 10.56 96 0.33 3
69 0.00 0 0.14 1 12.82 89 1.44 10
Mean 0.030 0.3 0.195 1.6 10.321 83.1 1.605 14.5
S.E. 0.016 0.1 0.051 0.4 0.970 2.2 0.188 2.2
18 0.00 0 0.49 4 10.82 88 0.98 8
21 0.00 0 0.52 3 13.32 77 3.11 18
23 0.00 0 0.26 3 7.22 82 1.32 15
30 26 0.00 0 0.21 2 8.19 78 1.58 15
30 0.00 0 0.33 2 13.53 83 2.45 15
59 0.00 0 0.19 2 7.87 82 1.34 14
65 0.00 0 0.09 1 7.39 84 1.23 14
Mean 0.000 0.0%* 0.299 2.4 9.763 82.0 1.716 14.1
S.E. 0.000 0.0 0.060 0.4 1.048 1.4 0.292 1.1
31 0.14 1 0.14 1 12.37 89 1.25 9
35 0.00 0 0.22 2 9.44 85 1.33 12
300 38 0.00 0 0.35 2 12.88 74 4.00 23
41 0.00 0 0.94 4 17.70 75 4.96 21
42 0.00 0 0.00 0 12.67 85 2.09 14
45 0.18 1 0.53 3 15.49 87 1.60 9
Mean 0.053 0.3 0.363 2.0 13.425* 82.5 2.538 14.7
S.E. 0.034 0.2 0.137 0.6 1.160 2.6 0.638 2.5
Baso.: Number of basophilic leukocytes Lymph. (%): Lymphocyte ratio
Baso. (%): Basophilic leukocyte ratio Neutro.: Number of neutrophilic leukocytes
Mono.: Number of monocytes Neutro. (%): Neutrophilic leukocyte ratio

Mono. (%): Monocyte ratio
Lymph.: Number of lymphocytes
*P<0.05:8ignificantly different from control
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Table 8-5

Hematology in male offspring (36 month after birth)

Group Animal RBC WBC Ht Hb Plat. Mcv MCH MCHC Ret. Eosino. Eosino.
(ng/kg) number (10°/mm’) (10°/mm’) (%) (g/dn)  (10°/mm’) (£L) (pg) (g/dL) (%) (10°/mm’) (%)
4 5.66 4.30 43.2 13.7 339 76.3 24.2 31.7 1.2 0.02 0.5
13 5.32 7.21 40.3 13.3 359 75.6 24.9 33.0 1.9 0.05 0.7
0 61 5.85 11.96 43.9 14 .4 325 75.0 24.6 32.8 1.1 0.82 6.9
62 5.48 5.06 44.3 14.5 384 80.9 26.5 32.7 1.5 0.07 1.3
64 5.07 5.53 40.3 13.2 273 79.6 26.1 32.8 0.8 0.02 0.4
Mean 5.476 6.812 42.40 13.82 336.0 77.48 25.26 32.60 1.30 0.196 1.96
S.E. 0.135 1.373 0.88 0.27 18.6 1.17 0.44 0.23 0.19 0.156 1.24
19 6.16 7.50 44 .4 14 .4 400 72.1 23.4 32.5 0.8 0.05 0.6
22 5.43 6.28 41.4 13.4 386 76.3 24.7 32.3 1.2 0.08 1.2
30 25 4,52 4.47 34.0 11.3 456 75.2 25.1 33.3 1.3 0.01 0.3
27 5.12 5.57 36.9 12.0 377 72.1 23.4 32.5 0.9 0.27 4.8
47 5.50 4.41 44.0 14 .4 364 79.9 26.1 32.7 1.3 0.03 0.8
53 5.60 8.97 43.8 14.1 416 78.3 25.2 32.3 1.1 0.03 0.4
Mean 5.388 6.200 40.75 13.27 399.8** 75.65 24.65 32.60 1.10 0.078 1.35
S.E. 0.222 0.729 1.77 0.54 13.4 1.30 0.44 0.15 0.09 0.040 0.70
33 5.42 7.24 39.5 12.9 460 72.9 23.8 32.6 0.8 0.06 0.9
39 5.92 6.03 43.5 14.4 341 73.5 24.3 33.0 1.2 0.05 0.9
300 44 5.86 8.67 45.1 14.8 314 77.0 25.2 32.7 1.4 0.51 5.8
60 5.35 8.25 43.2 13.7 424 80.7 25.6 31.7 0.9 0.35 4.2
66 5.40 9.66 42.4 13.8 425 78.5 25.5 32.5 1.4 0.55 5.7
Mean 5.590 7.970 42.74 13.92 392.8 76.52 24.88 32.50 J1.14 0.304 3.50
S.E. 0.123 0.621 0.92 0.32 27.8 1.48 0.35 0.22 0.12 0.107 1.10
RBC: Number of red blood cells MCH: Mean corpuscular hemoglobin
WBC: Number of white blood cells MCHC: Mean corpuscular hemoglobin concentration
Ht: Hematocrit value Ret. (%): Reticulocyte ratio
Hb: Hemoglobin concentration Eosino.: Number of eosinophilic leukocytes
Plat.: Number of blood platelets Eosino. (%): Eosinophilic leukocyte ratio
MCV: Mean corpuscular volume
**P<0.0l:Significantly different from control
Table 8-6 Hematology in male offspring (36 month after birth)
Group Animal Baso. Baso. Mono. Mono. Lymph. Lymph. Neutro. Neutro. LucC Luc
(ng/kg) number (10°/mm’) (%) (10%/mm’) (%) (10°/mm’) (%) (10° /mm’) (%) (10°/mm’) (%)
4 0.03 0.6 0.12 2.9 3.07 71.4 0.98 22.9 0.08 1.8
13 0.02 0.3 0.16 2.3 5.61 77.9 1.27 17.6 0.09 1.3
0 61 0.06 0.5 0.54 4.6 4.99 41.7 5.32 44.5 0.22 1.8
62 0.02 0.4 0.16 3.2 3.42 67.7 1.32 26.1 0.07 1.3
64 0.01 0.1 0.15 2.7 4.64 83.7 0.70 12.6 0.03 0.5
Mean 0.028 0.38 0.226 3.14 4.346 68.48 1.918 24.74 0.098 1.34
S.E. 0.009 0.09 0.079 0.39 0.479 7.23 0.858 5.45 0.032 0.24
19 0.02 0.3 0.20 2.6 3.47 46.2 3.67 48.9 0.10 1.2
22 0.04 0.6 0.40 6.4 3.82 60.9 1.85 29.4 0.09 1.3
30 25 0.00 0.1 0.08 1.8 1.47 32.8 2.84 63.6 0.07 2.8
27 0.02 0.3 0.16 2.9 3.65 65.5 1.36 24.4 0.12 1.8
47 0.01 0.3 0.18 4.0 2.76 62.7 1.39 31.5 0.04 0.6
53 0.05 0.6 0.46 5.1 4.88 54.4 3.44 38.4 0.10 0.4
Mean 0.023 0.37 0.247 3.80 3.342 53.75 2.425 39.37 0.087 1.35
S.E. 0.008 0.08 0.061 0.70 0.467 5.05 0.420 5.96 0.011 0.36
33 0.02 0.3 0.12 1.6 4.43 61.2 2.50 34.5 0.11 1.2
39 0.03 0.5 0.18 3.0 3.49 57.9 2.12 35.1 0.15 2.0
300 44 0.05 0.5 0.34 3.9 6.15 70.9 1.45 16.7 0.18 1.0
60 0.07 0.8 0.32 3.9 6.11 74.1 1.25 15.1 0.16 1.2
66 0.08 0.8 0.20 2.1 7.20 74.6 1.47 15.2 0.16 1.7
Mean 0.050 0.58 0.232 2.90 5.476 67.74 1.758 23.32 0.152 1.42
S.E. 0.011 0.10 0.042 0.47 0.666 3.44 0.236 4.70 0.012 0.19
Baso.: Number of basophilic leukocytes Lymph. (%): Lymphocyte ratio
Baso. (%): Basophilic leukocyte ratio Neutro.: Number of neutrophilic leukocytes
Mono.: Number of monocytes Neutro. (%): Neutrophilic leukocyte ratio
Mono. (%): Monocyte ratio LUC: Number of large unstained cells
Lymph.: Number of lymphocytes LUC (%): Large unstained cell ratio

Not significantly different from control
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Table 8-7

Hematology in female offspring (36 month after birth)

Group Animal RBC WBC Ht Hb Plat. MCV MCH MCHC ' Ret. Eogino. Eosino.
(ng/kg) number (10°/mm®) (10°/mm*) (%) (g/dL)  (10%/mm®) _ (fL) (pg) (g/dL) (%) (10°/mm’) (%)
1 5.32 6.66 41.9 13.4 318 78.8 25.2 31.9 1.0 0.02 0.4
2 5.43 7.96 45.1 13.5 274 83.1 24.8 29.9 1.0 0.03 0.3
6 4.77 4.81 35.9 11.1 388 75.3 23.4 31.0 1.3 0.04 0.9
0 7 4.98 2.63 36.1 12.0 348 72.6 24.2 33.3 0.8 0.01 0.5
11 5.39 9.52 41.9 13.5 536 77.8 25.1 32.3 1.0 0.12 1.3
12 4.65 3.63 35.8 11.8 372 77.1 25.5 33.1 1.3 0.06 1.6
46 5.52 4.21 42.1 13.8 340 76.3 24.9 32.7 1.2 0.04 1.0
63 5.74 7.06 42.7 13.5 492 76.3 24.1 31.6 0.6 0.04 0.6
Mean 5.225 5.810 40.19 12.83 383.5 77.16 24.65 31.98 1.03 0.045 0.83
S.E. 0.136 0.836 1.30 0.36 31.2 1.07 0.25 0.40 0.09 0.012 0.16
18 5.65 3.95 43.0 13.2 523 76.2 23.3 30.6 1.2 0.03 0.9
21 5.75 5.08 42.4 13.6 261 73.8 23.6 32.0 1.1 0.03 0.6
30 23 5.53 10.39 43.5 13.2 332 78.5 23.9 30.4 1.3 0.03 0.3
30 4.68 10.88 38.1 12.3 338 81.3 26.3 32.3 1.1 0.35 3.2
59 4.95 8.03 41.1 12,6 368 83.1 25.5 30.7 1.3 0.06 0.8
65 5.66 8.08 42.6 13.4 396 75.2 23.7 31.5 1.5 0.03 0.4
Mean 5.370 7.735 41.78 13.05 369.7 78.02 24.38 31.25 1.25% 0.088 1.03
S.E. 0.181 1.133 0.81 0.20 35.8 1.48 0.50 0.33 0.06 0.053 0.44
31 5.33 2.62 42.7 13.7 363 80.1 25.8 32.2 0.8 0.01 0.3
300 35 5.36 2.88 43.4 14.1 289 81.0 26.3 32.5 0.9 0.01 0.4
42 5.89 8.84 42.6 13.9 444 72.3 23.6 32.7 1.3 1.23 14.0
Mean 5.527 4.780 42.90* 13.90%* 365.3 77.80 25.23 32.47 1.00 0.417 4.90
S.E. 0.182 2.031 0.25 0.12 44.8 2.76 0.83 0.15 0.15 0.407 4,55
RBC: Number of red blood cells MCH: Mean corpuscular hemoglobin -
WBC: Number of white blood cells MCHC: Mean corpuscular hemoglobin concentration
Ht: Hematocrit value Ret. (%): Reticulocyte ratio
Hb: Hemoglobin concentration Eosino.: Number of eosinophilic leukocytes
Plat.: Number of blood platelets Eosino. (%): Eosinophilic leukocyte ratio
MCV: Mean corpuscular volume
*P<0.05:Significantly different from control
Table 8-8 Hematology in female offspring (36 month after birth)
Group Animal Baso. Baso. Mono. Mono. Lymph. Lymph. Neutro. Neutro. LUC LuC
(ng/kg) number (10°/mm’) (%) (10°/mm®) (%) (10°/mm’) (%) (10°/mm®) (%) (10° /mm®) (%)
1 0.03 0.5 0.18 2.7 4.54 68.2 1.83 27.5 0.05 0.7
2 0.05 0.6 0.42 5.2 5.51 69.2 1.81 22.7 0.15 1.8
6 0.01 0.3 0.25 5.2 3.10 64.5 1.34 27.9 0.06 1.2
7 0.01 0.3 0.07 2.7 2.00 75.9 0.51 19.5 0.03 1.0
o] 11 0.07 0.8 0.25 2.7 4.57 48.0 4.43 46.5 0.07 0.8
12 0.01 0.3 0.19 5.3 2.19 60.4 1.09 30.1 0.08 2.3
46 0.01 0.2 0.15 3.6 3.07 72.9 0.86 20.4 0.08 1.9
63 0.02 0.3 0.28 3.9 4.69 66.4 1.99 28.2 0.04 0.6
Mean 0.026 0.41 0.224 3.91 3.709 65.69 1.733 27.85 0.070 1.29
S.E. 0.008 0.07 0.037 0.42 0.456 3.04 0.43 3.00 0.013 0.22
18 0.01 0.4 0.21 5.4 2.51 63.6 1.12 28.2 0.06 1.6
21 0.01 0.2 0.17 3.4 3.42 67.2 1.41 27.7 0.05 0.9
30 23 0.03 0.3 0.65 6.3 3.42 32.9 6.11 58.8 0.13 1.3
30 0.03 0.3 0.46 4.2 6.98 64.2 2.95 27.1 0.11 1.0
59 0.03 0.3 0.35 4.4 5.79 72.2 1.69 21.1 0.10 1.3
65 0.03 0.3 0.22 2.7 4.98 61.6 2.74 33.9 0.09 1.1
Mean 0.023 0.30 0.343 4.40 4.517 60.28 2.670 32.80 0.090 1.20
S.E. 0.004 0.03 0.075 0.53 0.691 5.68 0.75 5.46 0.012 0.10
31 0.02 0.7 0.12 4.4 1.66 63.4 0.77 29.5 0.04 1.6
300 35 0.00 0.1 0.10 3.6 1.53 53.1 1.18 40.9 0.05 1.8
42 0.06 0.7 0.32 3.6 5.67 64.2 1.42 16.1 0.14 1.5
Mean 0.027 0.50 0.180 3.87 2.953 60.23 1.123 28.83 0.077 1.63
S.E. 0.018 0.20 0.070 0.27 1.359 3.57 0.19 7.17 0.032 0.09
Bago.: Number of basophilic leukocytes Lymph. (%): Lymphocyte ratio
Baso. (%): Basophilic leukocyte ratio Neutro.: Number of neutrophilic leukocytes
Mono.: Number of monocytes Neutro. (%): Neutrophilic leukocyte ratio
Mono. (%): Monocyte ratio LUC: Number of large unstained cells
Lymph.: Number of lymphocytes LUC (%): Large unstained cell ratio

Not significantly different from control
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Table 8-9

Hematology in male offspring (at necropsy)

Group Animal RBC WBC Ht Hb Plat. MCV MCH MCHC Ret. Eosino. Eosino.
(ng/kg) number (10°/mm*) (10°/mm’) (%) (g/aL)  (10°/mm’)  (£L) (pg) (g/dL) (%) (10° /mm’) (%)
4 5.25 7.96 41.1 13.0 446 78.2 24.8 31.7 1.2 0.24 3.1
0 13 5.22 6.83 42.9 13.2 323 82.2 25.4 30.9 1.4 0.04 0.7
62 5.08 4.22 40.7 13.8 318 80.2 27.1 33.8 1.6 0.09 2.1
64 5.16 3.66 42.0 13.4 269 81l.4 26.0 31.9 1.3 0.02 0.6
Mean 5.178 5.668 41.68 13.35 339.0 80.50 25.83 32.08 1.38 0.098 1.63
S.E. 0.037 1.030 0.48 0.17 37.7 0.87 0.49 0.61 0.09 0.050 0.60
19 5.98 20.16 42.9 14.1 392 71.7 23.6 32.9 1.1 0.14 0.7
22 5.29 9.73 42.6 13.1 402 80.5 24.7 30.7 1.2 0.05 0.5
30 25 5.33 3.93 41.0 13.7 440 76.9 25.7 33.4 1.0 0.08 2.0
27 4.79 5.35 35.8 11.2 392 74.6 23.3 31.2 0.9 0.07 1.3
47 5.16 14.22 41.4 13.3 494 80.2 25.9 32.2 2.5 0.11 0.8
53 5.15 15.65 40.9 13.5 419 79.4 26.2 33.0 1.2 0.03 0.2
Mean 5.283 11.507%* 40.77 13.15 423.2% 77.22 24.90 32.23 1.32 0.080 0.92
S.E. 0.160 2.568 1.05 0.41 16.0 1.44 0.50 0.44 0.24 0.016 0.26
33 5.19 9.82 38.6 12.6 420 74.4 24.2 32.5 1.3 0.36 3.7
300 39 5.79 5.72 43.9 14.4 276 75.8 24.8 32.7 0.8 0.08 1.5
66 5.33 10.73 43.4 13.6 406 81.5 25.6 31.4 1.2 0.76 7.1
Mean 5.437 8.757 41.97 13.53 367.3 77.23 24.87 32.20 1.10 0.400 4.10
S.E. 0.181 1.541 1.69 0.52 45.8 2.17 0.41 0.40 0.15 0.197 1.63
RBC: Number of red blood cells MCH: Mean corpuscular hemoglobin
WBC: Number of white blood cells MCHC: Mean corpuscular hemoglobin concentration
Ht: Hematocrit value Ret. (%): Reticulocyte ratio
Hb: Hemoglobin concentration Eosino.: Number of eosinophilic leukocytes
Plat.: Number of blood platelets Eosino. (%): Eosinophilic leukocyte ratio
MCV: Mean corpuscular volume
*P<0.05:Significantly different from control
Table 8-10 Hematology in male offspring (at necropsy)
Group Animal Baso. Baso. Mono. Mono. Lymph. Lymph. Neutro. Neutro. LUC LUC
(ng/kg) number (10%/mm’) (%) (10*/mm®) (%) (10°/mm’) (%) (10°/mm’) (%) (10°/mm’) (%)
4 0.03 0.3 0.09 1.1 4.69 58.9 2.83 35.6 0.07 0.9
13 0.02 0.3 0.18 2.7 2.71 39.7 3.79 55.5 0.08 1.2
62 0.01 0.3 0.06 1.4 2.26 53.6 1.77 41.9 0.03 0.6
64 0.02 0.6 0.12 3.4 2.32 63.5 1.15 31.3 0.02 0.6
Mean 0.020 0.38 0.113 2.15 2.995 53.93 2.385 41.08 0.050 0.83
S.E. 0.004 0.08 0.026 0.54 0.574 5.15 0.583 5.28 0.015 0.14
19 0.07 0.3 0.72 3.6 3.41 16.9 15.71 78.0 0.10 0.5
22 0.03 0.3 0.40 4.1 2.43 25.0 6.77 69.6 0.05 0.6
30 25 0.01 0.2 0.11 2.7 1.32 33.6 2.37 60.3 0.05 1.3
27 0.02 0.3 0.19 3.5 3.03 56.6 1.97 36.9 0.08 1.4
47 0.08 0.6 0.31 2.2 6.12 43.0 7.50 52.7 0.10 0.7
53 0.02 0.1 0.32 2.1 1.72 11.0 13.52 86.4 0.04 0.2
Mean 0.038 0.30 0.342%* 3.03 3.005 31.02%* 7.973% 63.98% 0.070 0.78
S.E. 0.012 0.07 0.087 0.33 0.700 6.93 2.307 7.31 0.011 0.19
33 0.02 0.2 0.33 3.3 5.22 53.1 3.79 38.6 0.10 1.0
300 39 0.01 0.2 0.12 2.2 2.17 38.0 3.20 56.1 0.12 2.1
66 0.07 0.6 0.20 1.9 7.47 69.6 1.98 18.5 0.25 2.4
Mean 0.033 0.33 0.217 2.47 4.953 53.57 2.990 37.73 0.157#* 1.83%
S.E. 0.019 0.13 0.061 0.43 1.536 9.13 0.533 10.86 0.047 0.43
Baso.: Number of basophilic leukocytes Lymph. Lymphocyte ratio
Baso. (%): Basophilic leukocyte ratio Neutro.: Number of neutrophilic leukocytes
Mono.: Number of monocytes Neutro. (%): Neutrophilic leukocyte ratio
Mono. (%): Monocyte ratio LUC: Number of large unstained cells
Lymph.: Number of lymphocytes LUC (%): Large unstained cell ratio

*P<0.05:Significantly different from control
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Table 8-11 Hematology in female offspring (at necropsy)

Group Animal RBC WBC Ht Hb Plat. MCV MCH MCHC Ret. Eosino. Eosino.
(ng/kg) number (10°/mm’) (10°/mm’) (%) (g/dL)  (10°/mm’) _ (£L) (pg) (g/dL) (%)  (10°/mm’) (%)
1 4.65 8.17 37.0 12.2 455 79.6 26.3 33.0 1.1 0.09 1.1
2 4.76 13.01 37.3 11.9 455 78.5 25.0 31.9 1.2 0.11 0.8
0 6 4.64 9.40 34.8 10.8 666 74.9 23.2 31.0 1.3 0.07 0.8
7 4.99 3.91 36.1 12.0 319 72.3 24.0 33.2 0.1 0.01 0.1
11 4.91 15.99 37.8 12.5 456 76.9 25.4 33.0 1.2 0.98 6.2
12 4.36 7.53 34.2 11.3 469 78.4 25.9 33.0 1.4 0.20 2.6
Mean 4.718 9.668 36.20 11.78 470.0 76.77 24.97 32.52 1.05 0.243 1.93
S.E. 0.092 1.743 0.59 0.25 45.4 1.11 0.48 0.36 0.19 0.149 0.92
21 5.26 15.83 39.9 12.8 340 76.0 24.4 32.1 1.4 0.46 2.9
30 30 4.66 11.54 38.5 12.2 323 82.7 26.1 31.6 0.9 0.19 1.6
65 5.39 11.35 38.5 12.4 473 71.4 23.0 32.2 0.8 0.15 1.3
Mean 5.103* 12.907 38.97%%* 12.47 378.7 76.70 24.50 31.97 1.03 0.267 1.93
S.E. 0.225 1.463 0.47 0.18 47.4 3.28 0.90 0.19 0.19 0.097 0.49
31 4.64 23.60 32.5 11.2 729 69.9 24.1 34.4 1.1 0.07 0.3
300 35 4.78 5.05 37.1 12.5 307 77.7 26.1 33.6 0.9 0.13 2.6
42 5.15 4.88 37.0 12.1 350 72.0 23.5 32.6 0.8 0.96 19.7
Mean 4.857 11.177 35.53 11.93 462.0 73.20 24 .57 33.53 0.93 0.387 7.53
S.E. 0.152 6.212 1.52 0.38 134.1 2.33 0.79 0.52 0.09 0.287 6.12
RBC: Number of red blood cells MCH: Mean corpuscular hemoglobin
WBC: Number of white blood cells MCHC: Mean corpuscular hemoglobin concentration
Ht: Hematocrit value Ret. (%): Reticulocyte ratio
Hb: Hemoglobin concentration Eosino.: Number of eosinophilic leukocytes

Plat.: Number of blood platelets Eosino. (%): Eosinophilic leukocyte ratio
MCV: Mean corpuscular volume

*P<0.05,**P<0.01 : Significantly different from control
Table 8-12 Hematology in female offspring (at necropsy)
Group Animal Baso. Baso. Mono. Mono. Lymph. Lymph. Neutro. Neutro. LUC LucC

(ng/kg) number (10°/mm’) (%) (10°/mm®) (%) (10°/mm®) (%) (10°/mm®) (%) (10°/mm’) (%)

1 0.02 0.2 0.22 2.7 3.98 48.7 3.76 46.0 0.10 1.2
2 0.07 0.5 0.41 3.2 7.16 55.1 5.11 39.3 0.15 1.1
6 0.04 0.4 0.19 2.0 4.94 52.5 4.08 43.4 0.08 0.9
0 7 0.06 1.5 0.13 3.3 2.77 70.8 0.86 21.9 0.10 2.4
11 0.08 0.5 0.37 2.3 6.86 42.9 7.51 47.0 0.19 1.2
12 0.02 0.3 0.23 3.0 4.69 62.2 2.26 30.0 0.14 1.8
Mean 0.048 0.57 0.258 2.75 5.067 55.37 3.930 37.93 0.127 1.43
S.E. 0.010 0.19 0.044 0.21 0.688 4.05 0.939 4.08 0.017 0.23
21 0.06 0.4 0.38 2.4 6.77 42.8 8.05 50.9 0.11 0.7
30 30 0.05 0.5 0.35 3.1 6.73 58.3 4.11 35.6 0.10 0.9
65 0.02 0.2 0.20 1.8 4.46 39.3 6.41 56.5 0.10 0.9
Mean 0.043 0.37 0.310 2.43 5.987 46.80 6.190 47.67 0.103 0.83*
S.E. 0.012 0.09 0.056 0.38 0.763 5.84 1.143 6.25 0.003 0.07
31 0.07 0.3 0.81 3.4 3.71 15.7 18.87 79.9 0.08 0.3
300 35 0.02 0.3 0.11 2.1 1.89 37.4 2.85 56.4 0.06 1.2
42 0.02 0.4 0.28 5.8 1.89 38.8 1.60 32.7 0.13 2.7
Mean 0.037 0.33 0.400 3.77 2.497%* 30.63%* 7.773 56.33 0.090 1.40
S.E. 0.017 0.03 0.211 1.08 0.607 7.48 5.560 13.63 0.021 0.70
Bago.: Number of basophilic leukocytes Lymph. (%): Lymphocyte ratio
Baso. (%): Basophilic leukocyte ratio Neutro.: Number of neutrophilic leukocytes
Mono.: Number of monocytes Neutro. (%): Neutrophilic leukocyte ratio
Mono. (%): Monocyte ratio LUC: Number of large unstained cells
Lymph.: Number of lymphocytes LUC (%): Large unstained cell ratio
*P<0.05,**P<0.01 : Significantly different from control
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Table 9-1 Serum biochemistry in male offspring (Day 180 after birth)

Group Animal ASAT ALAT ALP CPK T.Bil. T.Prot. T.Chol. TGL
(ng/kg) No. (IU/L) (IU/L) (1u/L) (TU/L) (mg/dL) (g/dL) (mg/dL) (mg/dL)
4 32 14 2074 168 0.240 6.6 234 24
13 42 14 1048 1486 0.230 7.8 239 37
0 61 37 23 961 236 0.200 7.1 218 20
62 32 21 1659 181 0.240 7.2 198 28
64 43 34 1404 207 0.230 7.5 235 42
Mean 37.2 21.2 1429.2 455.6 0.228 7.24 225.0 30.2
S.E. 2.4 3.7 204.2 257.9 0.007 0.20 7.6 4.1
16 25 40 1322 228 0.30 6.1 331 65
19 25 29 1906 330 0.30 6.7 164 28
22 41 21 1501 473 0.19 7.1 163 20
10 25 29 32 1589 705 0.26 6.9 266 32
27 30 27 1028 2523 0.30 6.4 162 16
47 47 27 1089 295 0.27 6.7 218 25
53 61 19 941 242 0.22 6.1 176 31
Mean 36.9 27.9 1339.4 685.1 0.263% 6.57%%* 211.4 31.0
S.E. 5.1 2.6 131.7 312.7 0.016 0.15 24.7 6.1
32 46 14 1071 548 0.28 7.6 154 94
33 77 37 2742 168 0.49 6.4 141 127
39 40 29 1008 693 0.30 6.9 209 88
44 48 45 1279 144 0.26 5.9 136 60
300 51 58 15 840 568 0.51 6.1 224 211
60 46 22 1282 111 0.36 6.8 181 122
66 41 17 1261 169 0.20 6.3 182 39
68 38 15 2491 354 0.41 5.7 218 87
Mean 49 .3%* 24.3 1496.8 344.4 0.351%* 6.46% 180.6% 103.5%%
mistry in mi S.E. 4.5 4.1 251.4 81.2 0.038 0.22 12.2 18.5
Notes) ASAT :Aspartate aminotransferase T.Bil. :Total protein
ALAT :Alanine aminotransferase T.Prot. :Albumin
ALP :Alkaline phosphatase T.Chol. :Total cholesterol
CPK :Creatine phosphokinase TGL :Triglyceride
*P<0.05, **P<0.01 :Significantly different from control
Table 9-2 Serum biochemistry in male offspring (Day 180 after birth)
Group Animal Glucose BUN Creat. Ip Ca Na K cl
(ng/kg) No. (mg/dL) (mg/dL) {mg/dL) (mg/dL) {mg/dL) (mEq/L) (mEq/L) {mEq/L)
4 103 20.8 0.79 5.36 11.3 146 4.4 105
13 106 17.5 0.76 6.35 10.7 149 4.1 108
0 61 110 14.5 0.66 7.13 9.7 151 4.1 116
62 101 15.1 0.83 3.99 9.0 153 5.1 111
64 114 16.7 0.94 6.01 10.8 148 5.6 109
Mean 106.8 16.92 0.796 5.768 10.30 149.4 4.66 109.8
S.E. 2.4 1.11 0.046 0.528 0.42 1.2 0.30 1.8
16 121 23.9 0.84 5.37 10.1 145 5.3 110
19 28 21.1 0.64 7.07 10.4 150 5.1 112
22 100 45.0 0.88 7.26 11.1 146 4.8 109
30 25 127 19.4 0.73 6.14 10.4 144 4.6 109
27 227 17.1 0.83 8.01 11.1 147 4.4 110
47 91 19.4 0.70 6.29 10.6 148 4.1 109
53 108 13.2 0.75 6.47 12.2 148 4.2 113
Mean 114.6 22.73 0.767 6.659 10.84 146.9% 4.64 110.3
S.E. 22.4 3.92 0.032 0.326 0.27 0.8 0.17 0.6
32 109 16.3 0.82 5.16 10.6 146 3.9 110
33 125 13.8 0.67 6.04 9.2 146 4.7 108
39 86 13.4 0.64 5.33 11.5 148 5.0 108
44 67 16.3 0.63 5.31 9.5 147 5.1 110
51 72 23.6 0.64 3.58 11.9 146 3.3 106
300 60 129 15.0 0.63 7.85 11.1 147 4.7 114
66 179 13.4 0.77 4.96 10.9 144 3.7 107
68 114 11.1 0.43 5.97 11.6 145 4.7 112
Mean 110.1 15.36 0.654%* 5.525 10.79 146.1% 4.39 109.4
S.E. 12.8 1.32 0.041 0.427 0.35 0.4 0.23 0.9
Notes) Glucose :Glucose Ca :Calecium
BUN :Blood urea nitrogen Na :Sodium
Creat. :Creatinine K :Potassium
IP :Inorganic phosphorus Cl :Chloride

*P<0.05:8ignificantly different from control
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Table 9-3 Serum biochemistry in female offspring (Day 180 after birth)

Group Animal ASAT ALAT ALP CPK T.Bil. T.Prot. T.Chol. TGL
(ng/kg) No. (1IU/L) (IU/L) (IU/L) (IU/L) (mg/dL) (g/dL) (mg/dL) (mg/dL)
1 78 29 1304 413 0.38 6.6 268 36
2 89 44 1430 4319 0.52 7.3 381 47
3 55 26 1210 2184 0.37 6.9 251 38
6 45 28 1424 258 0.19 7.0 221 34
7 28 19 1561 105 0.32 7.1 225 30
0 9 66 103 750 459 0.42 6.9 728 90
11 59 39 875 358 0.22 6.4 129 49
12 29 14 1198 201 0.23 7.2 176 18
15 38 20 2322 189 0.29 6.9 287 12
46 37 23 1545 203 0.21 7.1 202 13
63 37 24 1503 742 0.35 6.9 213 80
69 36 46 993 240 0.25 6.6 191 17
Mean 49.8 34.6 1342.9 805.9 0.313 6.91 272.7 38.7
S.E. 5.7 6.8 117.4 358.3 0.029 0.08 45.2 7.2
18 34 32 1023 334 0.31 6.9 324 105
21 46 27 1425 341 0.26 7.6 238 30
23 41 22 1570 266 0.43 7.0 345 108
30 26 51 29 2450 316 0.25 6.9 158 39
30 43 27 1348 1746 0.25 6.6 148 56
59 62 89 1342 386 0.54 6.1 488 135
65 29 14 1487 259 0.47 7.0 277 104
Mean 43.7 34.3 1520.7 521.1 0.359 6.87 282.6 82.4%%*
S.E. 4.1 9.4 168.0 204.8 0.045 0.17 44.6 15.2
31 41 20 1426 98 0.25 6.7 166 34
35 48 27 1589 633 0.39 7.2 205 27
300 38 29 16 1014 165 0.19 6.0 138 69
41 28 16 1341 202 0.16 6.0 243 23
42 74 49 894 221 0.38 7.1 237 99
45 43 24 1332 525 0.28 7.6 265 75
Mean 43.8 25.3 1266.0 307.3 0.275 6.77 209.0 54.5
S.E. 6.8 5.1 106.7 88.7 0.039 0.27 20.0 12.6
Notes) ASAT :Aspartate aminotransferase T.Bil. :Total protein
ALAT :Alanine aminotransferase T.Prot. :Albumin
ALP :Alkaline phosphatase T.Chol. :Total cholesterol
CPK :Creatine phosphokinase TGL :Triglyceride
**P<0.01:Significantly different from control
Table 9-4 Serum biochemistry in female offspring (Day 180 after birth)
Group Animal Glucose BUN Creat. IP Ca Na K cl
(ng/kg) No. (mg/dL) (mg/dL) (mg/dL) (mg/dL) (mg/dL) (mEq/L) (mEq/L) (mEq/L)
1 103 21.0 0.69 5.11 10.5 147 4.7 111
2 168 16.3 0.84 5.21 8.0 147 5.1 112
3 167 19.0 0.74 6.56 10.5 144 4.0 110
6 81 17.4 0.75 5.78 10.9 149 5.2 110
7 126 20.6 0.68 6.06 11.7 147 5.3 111
0 9 102 19.6 0.69 5.08 10.9 147 5.7 112
11 106 22.0 0.69 4.47 9.9 128 4.2 88
12 72 10.9 0.71 6.78 9.5 149 5.1 113
15 80 19.5 0.83 4.99 11.4 148 3.8 109
46 105 15.8 0.75 7.74 11.0 150 5.5 109
63 124 12.8 0.76 8.27 10.8 149 5.2 108
69 92 23.8 0.47 6.96 9.7 148 4.6 111
Mean 110.5 18.23 0.717 6.084 10.40 146.1 4.87 108.7
S.E. 9.0 1.09 0.027 0.344 0.29 1.7 0.18 1.9
18 96 34.3 0.65 5.92 10.9 148 5.4 108
21 91 16.3 0.8 5.87 10.4 147 4.3 109
23 104 11.5 0.67 10.36 11.0 146 4.9 104
30 26 125 14.8 0.79 5.30 11.7 151 4.5 109
30 135 16.1 0.61 6.49 10.6 146 4.0 109
59 103 15.9 0.52 6.98 10.7 146 5.2 108
65 109 15.2 0.55 6.51 11.1 149 5.1 112
Mean 109.0 17.73 0.656 6.776 10.91 147.6 4.77 108.4
S.E. 5.9 2.83 0.041 0.632 0.16 0.7 0.19 0.9
31 64 17.9 0.70 5.46 10.8 148 5.2 111
35 121 16.1 0.75 6.19 10.9 151 4.8 112
300 38 92 24.9 0.97 4.21 8.8 144 3.6 109
41 111 15.0 0.8 4.34 9.6 147 3.9 108
42 64 13.7 0.61 4.64 7.3 147 3.7 108
45 111 10.6 0.66 5.60 11.4 148 4.7 109
Mean 93.8 16.37 0.748 5.073% 9.80 147.5 4.32% 109.5
S.E. 10.2 1.98 0.052 0.324 0.63 0.9 0.27 0.7
Notes) Glucose :Glucose Ca :Calcium
BUN :Blood urea nitrogen Na :Sodium
Creat. :Creatinine K :Potassium
IP :Inorganic phosphorus Cl :Chloride

*P<0.05:Significantly different from control
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Table 9-5 Serum biochemistry in male offspring (36 month after birth)

Group Animal ASAT ALAT ALP CPK T.Bil. T.Prot. T.Chol. TGL
(ng/kg) No. (IU/L) (IU/L) (IU/L) (IU/L) (mg/dL) (g/dL) (mg/dL) (mg/dL)
4 57 71 858 193 0.17 7.7 133 20
13 45 37 1275 444 0.24 7.9 160 30
0 61 52 56 784 1011 0.14 7.6 171 85
62 50 77 1048 258 0.17 7.4 187 38
64 96 212 1467 284 0.18 7.3 155 26
Mean 60.0 90.6 1086.4 438.0 0.180 7.58 161.2 39.8
S.E. 9.2 31.1 127.6 149.1 0.016 0.11 8.9 11.7
19 39 87 1279 279 0.27 7.8 120 33
22 69 91 1509 695 0.22 7.3 123 26
30 25 74 179 944 465 0.25 7.1 181 16
27 49 47 898 130 0.17 7.7 173 31
47 74 112 1349 218 0.15 7.5 160 69
53 75 90 1102 308 0.09 6.8 122 71
Mean 63.3 101.0 1180.2 349.2 0.192 7.37 146.5 41.0
S.E. 6.3 17.8 98.0 82.6 0.028 0.15 11.4 9.5
33 77 133 1402 137 0.30 7.5 118 26
39 42 54 1424 187 0.25 7.4 163 27
300 44 55 81 1383 344 0.21 8.2 159 43
60 119 239 828 223 0.15 7.5 95 44
66 91 110 2082 122 0.22 7.4 130 52
Mean 76.8 123.4 1423.8 202.6 0.226 7.60 133.0 38.4
S.E. 13.5 31.8 198.8 39.7 0.025 0.15 12.8 5.1
Notes) ASAT :Aspartate aminotransferase T.Bil. :Total protein
ALAT :Alanine aminotransferase T.Prot. :Albumin
ALP :Alkaline phosphatase T.Chol. :Total cholestercol
CPK :Creatine phosphokinase TGL :Triglyceride
Not significantly different from control
Table 9-6 Serum biochemistry in male offspring (36 month after birth)
Group Animal Glucose BUN Creat. ip Ca Na K cl
(ng/kg) No. (mg/dL) (mg/dL) (mg/dL) (mg/dL) (mg/dL) (mEq/L) (mEq/L) (mEq/L)
4 69 34.3 0.64 5.44 11.0 153 4.4 106
13 84 33.5 0.48 6.80 10.2 146 3.9 106
0 61 75 25.1 0.42 5.24 9.8 148 4.3 105
62 79 33.5 0.52 7.18 10.7 155 4.5 104
64 71 29.8 0.53 6.41 10.0 151 4.6 110
Mean 75.6 31.24 0.518 6.214 10.34 150.6 4.34 106.2
S.E. 2.7 1.72 0.036 0.378 0.22 1.6 0.12 1.0
19 70 23.6 0.54 6.39 10.6 155 4.5 111
22 67 35.8 0.43 6.15 9.9 150 4.5 108
30 25 56 25.4 0.54 6.36 10.2 150 4.2 114
27 76 40.4 0.49 5.31 10.5 150 4.8 107
47 86 27.8 0.46 6.48 10.0 152 5.0 107
53 70 33.4 0.60 4.86 10.0 150 5.5 106
Mean 70.8 31.07 0.510 5.925 10.20 151.2 4.75 108.8
S.E. 4.1 2.67 0.025 0.275 0.12 0.8 0.19 1.2
33 72 26.6 0.57 5.08 10.1 148 4.0 107
39 90 22.8 0.51 6.24 10.2 153 4.7 109
44 69 17.8 0.38 6.56 10.4 154 5.1 107
300 60 86 36.9 0.55 5.40 10.1 151 4.9 103
66 117 24.6 0.35 7.08 9.9 145 4.6 108
Mean 86.8 25.74 0.472 6.072 10.14 150.2 4.66 106.8
S.E. 8.5 3.15 0.045 0.369 0.08 1.7 0.19 1.0
Notes) Glucose :Glucose Ca :Calcium
BUN :Blood urea nitrogen Na :Sodium
Creat. :Creatinine K :Potassium
IP :Inorganic phosphorus Ccl :Chloride

Not significantly differemt from control
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Table 9-7

Serum biochemistry in female offspring (36 month after birth)

Group Animal ASAT ALAT ALP CPK T.Bil. T.Prot. T.Chol. TGL
(ng/kg) No. (1U/L) (IU/L) (IU/L) (IU/L) (mg/dL) (g/dL) (mg/dL) (mg/dL)
1 77 69 891 512 0.20 7.9 202 37
2 91 66 987 637 0.11 7.6 110 50
6 53 58 1152 643 0.21 7.1 195 56
0 7 33 44 1116 483 0.21 7.4 179 18
11 48 55 1121 336 0.19 7.4 182 60
12 48 37 367 425 0.22 7.2 165 62
46 100 109 609 275 0.18 7.7 119 24
63 81 201 1392 96 0.18 7.6 179 41
Mean 66.4 79.9 954.4 425.9 0.188 7.49 166.4 43.5
S.E. 8.5 18.9 116.0 65.7 0.012 0.09 12.0 5.8
18 83 208 1177 633 0.27 7.1 161 31
21 60 75 916 1230 0.29 7.2 102 17
30 23 59 102 1128 202 0.16 7.7 126 86
30 29 37 1231 141 0.08 6.8 99 68
59 36 65 963 347 0.18 7.4 224 123
65 43 55 1827 287 0.13 7.4 137 75
Mean 51.7 90.3 1207.0 473.3 0.185 7.27 141.5 66.7
S.E. 8.0 25.1 133.7 166.6 0.033 0.13 19.0 15.7
31 107 228 1025 326 0.25 7.4 103 19
300 35 66 116 1339 664 0.34 7.4 130 21
42 121 176 1168 215 0.20 7.4 103 35
Mean 98.0%* 173.3% 1177.3 401.7 0.263* 7.40 112.0% 25.0
S.E. 16.5 32.4 90.8 135.0 0.041 0.00 9.0 5.0
Notes) ASAT :Aspartate aminotransferase T.Bil. :Total protein
ALAT :Alanine aminotransferase T.Prot. :Albumin
ALP :Alkaline phosphatase T.Chol. :Total cholesterol
CPK :Creatine phosphokinase TGL :Triglyceride
*P<0.05:8ignificantly different from control
Table 9-8 Serum biochemistry in female offspring (36 month after birth)
Group Animal Glucose BUN Creat. Ip Ca Na K Ccl
(ng/kg) No. (mg/dL) (mg/dL) (mg/dL) (mg/dL) (mg/dL) (mEq/L) (mEq/L) (mEq/L)
1 112 28.9 0.57 5.54 10.6 148 4.0 105
2 117 40.8 0.56 5.54 10.1 152 4.0 109
6 88 35.0 0.54 6.86 9.9 153 4.9 110
0 7 86 21.7 0.49 5.98 10.4 153 4.4 110
11 81 28.4 0.45 5.36 10.6 150 4.5 108
12 72 39.5 0.51 3.77 9.9 147 4.6 107
46 77 45.5 0.38 5.91 10.0 147 5.1 105
63 100 24.0 0.57 7.74 10.8 156 5.2 109
Mean 91.6 32,98 0.509 5.838 10.29 150.8 4.59 107.9
S.E. 5.8 3.02 0.024 0.409 0.13 1.2 0.16 0.7
18 86 22.8 0.5 6.74 10.2 151 4.9 109
21 71 17.9 0.51 6.57 10.0 151 4.1 109
30 23 67 30.6 0.58 5.51 10.7 154 5.5 113
30 103 24.5 0.46 6.49 9.5 149 4.4 110
59 94 36.7 0.55 5.06 10.4 149 4.9 108
65 76 23.3 0.4 8.03 10.4 148 4.3 108
Mean 82.8 25.97 0.500 6.400 10.20 150.3 4.68 109.5
S.E. 5.7 2.71 0.026 0.424 0.17 0.9 0.21 0.8
31 38 31.2 0.54 5.92 10.8 153 4.0 111
300 35 68 21.1 0.52 5.81 9.9 156 3.8 112
42 65 21.2 0.46 5.15 10.5 150 4.8 104
Mean 57.0%% 24.50 0.507 5.627 10.40 153.0 4.20 109.0
S.E. 9.5 3.35 0.024 0.240 0.26 1.7 0.31 2.5
Notes) Glucose :Glucose Ca :Calcium
BUN :Blood urea nitrogen Na :Sodium
Creat. :Creatinine K :Potassium
IP :Inorganic phosphorus Ccl :Chloride

*%P<0,01l:Significantly different from control
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Table 9-9

Serum biochemistry

in male offspring (at necropsy)

Group Animal ASAT ALAT ALP CPK T.Bil. T.Prot. T.Chol. TGL
(ng/kg) No. (IU/L) (IU/L) (IU/L) (IU/L) (mg/dL) (g/dL) (mg/dL) (mg/dL)
4 26 47 568 728 0.15 7.3 111 21
0 13 61 66 356 63 0.17 7.9 117 25
62 52 65 561 258 0.14 6.8 130 43
64 40 82 419 119 0.14 7.3 154 33
Mean 44.8 65.0 476.0 292.0 0.150 7.33 128.0 30.5
S.E. 7.6 7.2 52.7 151.0 0.007 0.22 9.5 4.9
19 25 45 725 134 0.28 7.6 124 58
22 41 63 748 91 0.20 7.7 136 24
30 25 29 47 573 122 0.24 7.5 178 22
27 30 40 371 111 0.17 7.6 166 29
47 47 60 607 195 0.13 7.5 168 58
53 61 66 727 120 0.18 6.5 99 26
Mean 38.8 53.5 625.2 128.8 0.200% 7.40 145.2 36.2
S.E. 5.6 4.4 58.6 14.5 0.022 0.18 12.5 7.0
33 36 51 667 119 0.17 7.2 98 37
300 39 40 72 638 747 0.21 7.4 151 27
66 97 219 897 77 0.15 8.0 142 36
Mean 57.7 114.0 734.0% 314.3 0.177 7.53 130.3 33.3
S.E. 19.7 52.8 81.9 216.7 0.018 0.24 16.4 3.2
Notes) ASAT :Aspartate aminotransferase T.Bil. :Total protein
ALAT :Alanine aminotransferase T.Prot. :Albumin
ALP :Alkaline phosphatase T.Chol. :Total cholesterol
CPK :Creatine phosphokinase TGL :Triglyceride
*P<0.05:5ignificantly different from control
Table 9-10 Serum biochemistry in male offspring (at necropsy)
Group Animal Glucose BUN Creat. Ip Ca Na K Ccl
(ng/kg) No. (ng/dL) (mg/dL) (mg/dL) (mg/dL) (mg/dL) (mEq/L) (mEq/L) (mEq/L)
4 87 28.0 0.93 3.36 9.9 149 4.6 103
0 13 94 54.6 0.95 3.90 10.3 148 4.5 109
62 151 41.8 1.23 5.01 9.8 146 4.2 106
64 79 28.3 0.98 4,17 9.8 153 4.0 110
Mean 102.8 38.18 1.023 4.110 9.95 149.0 4.33 107.0
S.E. 16.4 6.35 0.070 0.344 0.12 1.5 0.14 1.6
19 50 25.0 0.88 4.40 10.0 150 3.7 111
22 90 31.3 1.04 4.26 10.5 154 4.2 108
30 25 84 27.3 0.98 4.75 9.8 148 4.0 109
27 76 31.2 1.14 3.68 10.5 152 4.1 112
47 76 21.1 0.78 4.59 9.9 150 4.2 109
53 53 24.6 1.09 3.97 9.9 153 3.8 111
Mean 71.5% 26.75 0.985 4.275 10.10 151.2 4.00%* 110.0%*
S.E. 6.7 1.64 0.055 0.162 0.13 0.9 0.09 0.6
33 93 25.6 0.97 3.62 9.8 146 3.8 107
300 39 111 23.8 1.05 3.59 10.1 152 3.8 109
66 136 22.6 0.99 5.45 10.6 156 4.8 114
Mean 113.3 24.00 1.003 4.220 10.17 151.3 4,13 110.0
S.E. 12.5 0.87 0.024 0.615 0.23 2.9 0.33 2.1
Notes) Glucose :Glucose Ca :Calcium
BUN :Blood urea nitrogen Na :Sodium
Creat. :Creatinine X :Potassium
IP :Inorganic phosphorus Ccl :Chloride

*P<0.05:Significantly different from control
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Table 9-11 Serum biochemistry in female offspring (at necropsy)

Group Animal ASAT ALAT ALP CPK T.Bil. T.Prot. T.Chol. TGL
(ng/kg) No. (IU/L) (I1U/L) (1U/L) (1U/L) (mg/dL) (g/dL) (mg/dL) (mg/dL)
1 43 51 284 162 0.22 7.5 168 45
2 71 93 395 850 0.19 6.8 115 44
0 6 47 82 399 134 0.16 6.8 176 49
7 53 42 878 190 0.18 7.4 234 16
11 40 86 604 94 0.13 7.0 186 88
12 36 71 200 247 0.16 7.5 187 41
Mean 48.3 70.8 460.0 279.5 0.173 7.17 177.7 47.2
S.E. 5.1 8.3 100.3 116.0 0.013 0.14 15.7 9.5
21 21 34 266 71 0.17 7.4 112 30
30 30 24 50 356 88 0.07 7.1 99 55
65 294 217 676 14848 0.14 7.4 144 117
Mean 113.0 100.3 432.7 5002.3 0.127 7.30 118.3* 67.3
S.E. 90.5 58.5 124.4 4922.8 0.030 0.10 13.4 25.9
31 13 13 2396 237 0.10 8.0 92 48
300 35 323 872 785 204 0.18 7.4 ) 90 23
42 43 55 270 203 0.17 6.9 111 37
Mean 126.3 313.3 1150.3 214.7 0.150 7.43 97 .7%% 36.0
S.E. 98.7 279.6 640.3 11.2 0.025 0.32 6.7 7.2
Notes) ASAT :Aspartate aminotransferase T.Bil. :Total protein
ALAT :Alanine aminotransferase T.Prot. :Albumin
ALP :Alkaline phosphatase T.Chol. :Total cholesterol
CPK :Creatine phosphokinase TGL :Triglyceride

*P<0.05, **P<0.0l:Significantly different from control

Table 9-12 Serum biochemistry in female offspring (at necropsy)
Group Animal Glucose BUN Creat. P Ca Na K cl
(ng/kg) No. (mg/dL) (mg/dL) (mg/dL) (mg/dL) (mg/dL) (mEq/L) (mEq/L) (mEq/L)
1 82 26.4 0.58 5.19 10.1 149 4.2 108
2 122 20.7 0.41 4.08 8.2 145 4.4 111
0 6 102 34.7 0.75 5.12 9.5 153 4.7 112
7 104 21.0 0.56 4.40 9.6 150 4.7 110
11 84 29.3 0.54 2.85 10.2 151 5.0 110
12 86 30.4 0.64 3.97 9.5 146 3.8 108
Mean 96.7 27.08 0.580 4.268 9.52 149.0 4.47 109.8
S.E. 6.4 2.25 0.046 0.353 0.29 1.2 0.17 0.7
21 91 17.0 0.57 4,84 9.7 151 4.1 112
30 30 113 24.0 0.54 4.56 9.7 152 3.8 111
65 88 27.8 0.51 6.24 10.0 154 4.9 109
Mean 97.3 22.93 0.540 5.213 9.80 152.3 4.27 110.7
S.E. 7.9 3.16 0.017 0.520 0.10 0.9 0.33 0.9
31 83 19.1 0.39 3.94 9.7 148 5.1 109
300 35 73 27.2 0.52 4.14 9.3 153 4.4 110
42 66 23.3 0.74 3.90 9.4 151 4.0 110
Mean 74.0% 23.20 0.550 3.993 9.47 150.7 4.50 109.7
S.E. 4.9 2.34 0.102 0.074 0.12 1.5 0.32 0.3
Notes) Glucose :Glucose Ca :Calcium
BUN :Blood urea nitrogen Na :Sodium
Creat. :Creatinine K :Potassium
Ip :Inorganic phosphorus cl :Chloride

*P<0.05:Significantly different from control
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HI3E
a3 - 7L TCDD BR 3R 2 2728 7 7 )L ORFHR IR,
REBIORE LRI T 2 2%

1. A

250 EMICTBNT, 2HAMICHEEN 1%0 METFREORIMNEZ > Tna
EDMENTIRRGEEN SR I NTH0[72-76], b METE O AM D B kA Fifde b
FIZORERIVE > GHREANS W RE Y E) 2B 5L TW b fRetknfefiasn
TW2[72,73]. 1 FF 2 PRISHHMEILAME E L TH S N TW S B I3
HTHO, PIRVBEEIZBNWTHENETESENDOEEZZURWEEEZRED I &N
RBINTWS. Ty MIBIT 2R IO O TCDD &1L, 30~1000 ngkg
LIFDOBREIZBNTHRFEOHEA(43-45, 77-79], HREBIOER LAEBOW D
[43, 801/ EDHEM AR D EIESBRE ICEL B2 SR IT I ENAISN TN D,

Rier 51, WREKT BTN OEBRIZBWT, 5320\ 25 ppt DIEED S 1 4%
CERREEEEEME GF) 5ARTSE, 0FBROTFENEOREFHEEZD
EEENEZICHEML 2 EME L TWA[39]. wkEkEE 7 777512 TCDD K& = 8T
HEVE AR A D B 2 34T U 72 BRI/, RS 12 B 2R BB 025 L Wi
D, KRS LUK T OB A TCDD {REEH 5217 5 7z Allen 5 DEBRITH W THR
HEINTWB[8L]. THTTIL &M= TCDD B2 L 254l ORIzt
T 581, 30 FLLERNZ WS DMOIFFE T IV — T2 L > THE SN TN S[69-71].
LinL, ZTNEOEBROEZLZMARKETH D, BRAEB IO O TCDD Bk

(ZEBHET 1BV RN OGS E IR T 228 EHE L 72 B DI37R 0,
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T IT, TAEBAEN B XA TCDD B 223 72 it 7 71 7 )V A VB O
PEAETHERE B RO AR IR T2 BICDWTEHL, YA I ER W EY
FOFEA Ml Z IS L7z, TCDD g 2272 BEIZ X > TARS BB L OH
BHINMEHAERE, HRAIETLIETHEL, 6 kOB TRBMEROMER X
UZRREDHERZTT o7z, TOR, TROBRBETHRL, HEP ZOR B k2 558

HLRRHT IR & U 72,

2. MERB XU

BRI U7 B, BE S0, BBME, B AEBLOEDOZ S DV T OFEHMIE
2 BT L7z, 219 K OSELIIC TCDD MR 22 0 7o i 7 1 VIR
W, RN L2 8B X 505 6 OBKT, MikRas X OZIREOHKRE
fiof. ZOk, 7ROZORMTHRETT, KPS L UR B LA O R LR R

BaeFEml iz,

21, TP — AR S £ R EE O SH
VD RT Y — /SRR IEE A (anogenital distance, AGD, F&4£LR & LM ik oo sl

OE) BIUOBEZEEZ4E®1IH, 90O, ZO®BIITEEREIZ 1 REHEILZ.

22. HHKRBRE

HMAERPERZIT TR EL TS EEZEZSND 6 DX DR THEML /2. FHKIE
Valerio 5[82, 83]DHLEESZEITL T, BEANOELRFMICE > TERIRL . g8z
REBICANTEMIZRE L, BYNEE DWW ATREZSIEWL, 7IVa—)b

MAETE <KWz, AFREOEK Smm DAYy MROTIVI KA I ZREDOIEIS
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FOBHAD MRICEAE L, HALEIUNKASH EF) RoBLKMHEE (ML
SEN-3401) BEIUT 1V L—%— (B : $S-203]) #FAWNT, 20~30V, 10~20 mA
O BB & MR CTHI I BE S 872 (R 10~20 I, 30~50 X U
[FIfE) . B S NI 5 A MORBE T2V, §37°C [T I N ER I
HPNIZRYT, ZOBROBREDZDITHEIE U TERBEK CEEFRRL 7~
RERL 7200, (B8, WE, BEWEER, BTEFEE (%, BHHBTFLE)
PGB GEEMEOBREL) , TR BTEBE BETFR BIKE BIUR
THE (%, FHETHE, O— IR H)LCTRE LR TRIFEAZ ) 125
WCRH U 72, K TR B IIR T OEEIRNL %2 LA F D 5 BEREIC 4T 5 2 & i1c L 0 FE
L7z [+ (100) : WD THER/SAEEE 21T S, ++ (75)  ERZAEE 2
172, + (50) : BBAEEB 217D, + (25) : EREEHAIZED TE#GHETS, -
(0) :IEEEHET] . 2L T, UTOHERIZED, HAIE OIS 25T
L7z,
MEEE= [ (g X 100) + (R X 75) + (+LbE X 50) + (£ k& X
25) 1 /100
:mew%ﬁ@ﬁm,%m%ﬁwﬁé%tﬂbTZE%@TSEﬁﬁbt.ﬁm%
HIZ 1~2 2 OBLHKIC L > THHIBKE TS sNEh > Z8mc O TIE, &
125 ERINAZRAR 3 HEdfR TEML 7=, 3 ARMOBLKHLIT BN TS M Al fa7c ks
WINRIUT E e o 12 B4, ZOBY O L FRTIE THIREREURRE) & HIW L 7=.
28, HHMEIZDWTIEZENTNOEY O 3 HTRIDIZSDEORELEEL, 3
TOVOEZZDOHYOMEAELIIL e oz, ZONbD, FOBYNR LIRS
ENZEDEIRFHEDRARDREAITHY, mbHMIIGEL ZEEEZT, REEsEZn

EEZTOHYOMBMEE U THRHAL .
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23. MFBEBIUVHEERE LAOREMABRORE

7 ROAQEBTHREERL, BEOMEW RS OHEEMRL 1%, WEBX
DHEB LRI, EREEEE L. BRIZT Y SHicTHEL, BH 10 viv%H
HRERILTU ST UL, fF L7, R LRI 10 viv% FHEEE RV < 1) 1T
T, B BEET o, 5B, MBBROBYMES 4 BXU 30 ngkg HOBYES
22 1ZDWTIE, A% 6 MORERER RSB RFTH o ICblbL T, Bi
DI IR T IR DR LIS AR TH - 72 RIS & ORS RERIIE O %k
BEORANEERTH B, HWFAINE ORI O0) . hBiE, THZHI
MEMERETH S Z LG, BHEMICRRRBE THREEBLTLESLHOD
SHIBTL, 1% 7RSO (KRS E RS L OV MARARE) DRSNS TR
L7z, HEB O E Lk o Ei b 3400 5 & K BERE, 30 35 L0300 ng/kg BEDZH
A3, S BRI HIE UTHIMEL, LAFEORED I OB LR BN R A
Bl UMl #I R T - 7z

10 viv% HHEREER)L < ) O TREIE - 7 S DR K OHEBL BIRIT, HIRICHE
STRT T4 Calll, YIL, AYRFIUL  IFADRERTA NMERZER
L7z, 7z, BRIIOWTIE, BHEDOAT—VENORDIZ PAS REX T FE
AHEB L. TNEDATA MEAZFUME N THELZ.

FEEIZEE LTI, BT Clermont 5 [84, 8518 K TN Dreef H[86]D =7 1 IV H %
WIET BT BIT B HEESEIL, BlEOAT— VBN ET> 7. B FIIET
BT A 70 EIREN D —H OB Chs LM — ks R — 8 TR — R 7)) Z2RT
RSN D0, THFFNBEIOA A FINERDETHIAABOIILTIE, £

NoN 12 DAT—JIZRS SN TND[84-86]. & Lfile (BiEMies L)Lk
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DRI 1, BROGH, BRBIVAZIEERTEILIL-T, FHICTOME
ERMEAT - TE L7280, TNSOFEEANT 12 AT—UnHEiT>
Iz TDE, RIZHEINZEHHEE S SIS DORS (AF—2 I~1V, V~VI,
VII~VIIL IX~X BROXI~D 2000, BT ED 5 KOEMEAT—DhEREH
U, AT — TR REIC TCDD O ENREBIL TWARWNER Lz, I s ORHHE
AT —THREMIZIE, FOREMEMROBENS, Dl &b 300~400 DFHE
2Rz, S50, HA 1 TCDD M IZ L o THME DR ICER L T\ 2Bz
f72728, SRR SN/ AT—IUNMEDOZTNEN S DOMMEERZFHNT 5 Z
LIZEST, EBYO S AT —VRMEMEOFIEREREN L A BYHLD |k
—& )b 25 OB ZFHED . B2, elRe/zBR 0 MBIE WK 2 /&5 O RHE &
A L7,

KRIZ, TCDD BREEIZ K - T dH DHRE DA JEM LA ke S IZ B 2 21T TW S il EelE
ERLHRL, BHESR OV N UMD ORI GEFHMIAL : spermatogonia, #5
R @ spermatocytes, F&T-HHifd : spermatids IZ434H) ZFHE(L7Z. 25 DFHEIC
AT =2 VIIMVILIZH S 5 DORMEZH Wz, £z, b UM EEDE
DREBIZENFN S OBRBELCFEEZ T TH, TOEIROEEEZIT N &N
HoNTHD, 1HEMEDHZDOEILNUMBEEDZORERLZHMEDORESIT®
BIL TIZE—ETH B[87]. L7Izid->T, HIKIZHEW, SHMEORIVE UG
OOk, RS X R FHEECDWTHER L.

R ERIZDOWTIE, A4 RIS 720 O %R LRE, MR EAE ERaE,
FEE KB N, FER LARENENOEBETO&TY YHEEZEN L. Zh5D
BIZIZBHH 720 30 OREE EAREZHL, BRUZERELARTOREIICELSE

HACEZMIEST 2 HIT, KB ERENKESZ0 O& LM, R EAREAR,
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M LAREABENOE B TFHEBIZDOWTHEN L.
ER OXEHE DA GH, I)V N UMMIES X OAFEME O, HE ERkO&
TU7YHEOEIZIE, WM 7 b 7 lanalySIS) (Olympus Soft Imaging

Solutions GmbH, Miinster, Germany) % ] WL\ T1iT 5 7=.

24.  HEEHERIVEDORIE

MEFDOTFARATOLBENS P EED BIBEDOHIEZ 6 EOK REIRMRT & H
i) 121 o72. 2NS OREEK 4 BFOMRT2 MEmLZ. £k, 7ROED
SRR I Z SR H U 72 S M AR Z W T, BERF DT A A7 0 2 BIUZ DNGHHE
HHRTHD5¢E FOTARZXTOY (DHD) IZDWTHHEE L. N5 OREH
TIVEOWMER, HASHHFTHARYE EMRESES 5 — kg )
DI ESET, TAMNZTOCBIUDHT EIPF 1L/ 7 vt (RIA) KT, 1
CEECBRICYALAL T A (BIA) B TTo /2. ZRENOHIEE (B
EEHE) OMEEZLTIORLZ.

T A M A5 0> (DiaSorin, Inc., Vercelli, Italy) 3 XX DHT (Diagnostic Systems
Laboratories, Inc., Webster, USA) IR I, FRUYERY7R RIA F o — T EARIC THIE L 7.
AR AR ORIREEN T > NS, =AU —NEO T T 5005,
5010 A5 LYV 7 R D Auto spline 12 & O EEHERIAR &2 ERR L, BHBED 7 2 NI ZEIR
WIS TIXD TRz, 77— OFTELMIC A WD BUREE D 7 > ML, —EHH#l
TEOVHEZ AW, MEFTA AT 0VBEIR ngml O¥ALT, MEMNEE
ng/g DEMT/MIFL T 2 i THRRL.

1 > b B BIEEIIEEN: EIA B THIE L, Multiskan Ascent THRIEE Z HlIE

U 7= (F i £ 1492 nm) . 4-parameters logistic curve fit 7’11475 I\ (Ascent Software, Lerwick,
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UK) TR SNARMEBZ A W T, & well OFRFRBEZHINL, —HHllEOFE%E

Red7z. MiEH A > b B BIREI pg/mL OHEALT/NELLT 2 HETERLE.

2.5.  KEEHEMT

MUSCOT #atfMr) 7 b7 (w7 LAAKKASt) 2HWTREZ{To72. F
REIZRODBMO— R DORE 2170, TORE, DB —HDOBAITIE Student’s
t-test ZHWNWT, EDY BETRWESITIZIEN Z #2175 721% Aspin-Welch t-test %
AWWT, TCDD HZ#EBE &t HaE & DS IGNENL Dt b ishE 247 o 7. BET—12D
VT Fisher OEZFERIE TR Lz, MEDABAKEIL S &L, 5% (P<0.05) B
KU1% (P<0.01) DEETERLLZ. 2 TOEET — %13 Mean + SE (standard error

of mean) TZid L 7=.

3. FEFR

3.1, MIP—AFASRMEERE, RER BEBIUBRLAER
AR KOV 820 HRFRE THAF L Tzt B ORI — 2= jif 25 75 B i
(AGD) % Table 11 IZ)RL 7. AGDIZDWTIL, HHEEEE 30 BLN300 ng/kg BE &
DN FRAE BT A 50730 o 72703, 300 ng/kg BED HA KRS L OVER 820 H I
RO AGD (I HREED 83 BRU 4% TH -7z, BRERIZDWTIE, TCDD BEEIZH: S
EEZONDEE, WTNORIERRIZBWTHASINRNo 7.

TR (412 7 %R RD ITHBUT DB I OER HAKOEE % Table 11 125U 7.
FE (M) TR, WHREE, 30 BEUN300 ng/kg B TENT 41.83, 28.94 BL NN
31.17 g (FHRTEEE : 5.51, 3.86 37N 4.23 g/Final BW) TH VD, TCDD R 25217~
W & DITHIRBEDK 70%I2AD Uz, K3 EKERIZOWTIE, M, 30 B&

N300 ng/kg BETENZEN 6.57, 550 BXL0N630g (FIXTEE : 0.88, 0.74 BLTN0.84
70



g/Final BW) Td 0D, 30 ng/kg B TIIZHHERED 84%I1Z3D L 727%, 300 ng/kg B TIIxt

B CIZERBEOMETH D, AEMIIHAEIETE L2 TId R 7.

3.2.  RERMER

HAEROER 6 RICBU 28 THRE HEMER) &% % Fig. 4 LU Table 12-1~
12-7 1R L7z,

N5 OHEREL, TNENOWAERICE LT 2 EMRT 3 RT LA 1T
OEREA 3 Bl (1~2 8 1) COBXFMERL, 3 DMOEZHHICE
Tl PTREZR IR NI T E R o BB, ZOEYOLZAITTE DREREHUR
BEl ML 7=, 300 ng/kg BETIL, 3D 7 :ldT12B W TR il RE 7R k5 D £REUN
TERMol Galr XS5, 5t 15175 . 300 ng/kg BEIZ BT 23 vl e 7n ks
WORINTZ 72 HE R/1581T, 53%) &, dHE @&, 127127317, 100%)
EE U CREHEMICE ZI2IA L7z, 30 ng/kg BE (6 B4, 16,718 #kfT, 89%) T
o B & ORICHET FNABE XA SNRN o .

300 ng/kg BETIE, Bk T2 (47.93X10%) A% HEEE (140.75X10°) L Lb#Ex LTH 173
2D L, RSTFIREE (456.97X10°mL) 13 MR (3963.33X10°mL) &ML THEL
WA ZR LTz (P<0.01). F/z, #EtZFRNRAREZASNENTZH0D, [FEE
TIIRHFATFH (57.33%) B LUK FIEENTE (61.25%) A3, 5 BUEE CR5 T/ (7 2 :86.35%,
HETIGEME £ 73.78%) & HER L TR L, #ilkE (0.185 mL) B X UEEHIY) E & (559.38
mg) [IREREE CHE © 0.098 mL, EEWEE : 158.25mg) S H#L THEMLZ.

30 ng/kg BETIE, BRI FRBICHEFREIZDNWT, MEHEOMICHEHFHRAR
FZNIA SN0 T2, FEFAETEE (72.37%) , FTEEIE (65.63%) , FEkE (0.238
mL) BLOEEYER (428.02 mg) 12D W T, 300 ng/kg BE & [FAk D[ 2R L7z,

iz, HTAGFRBIUEFEIEORD, MNTEBEYEDZOIMIZIDNTIE, M
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EKA AR TH - 7=,
A EEB IR OGHICIDOWTIE, BHRTEEA51T, TCDD BEIZHED

HEIA SN T

33. KREOWEMGHRE

R B O AR A S & Fig. 5, Table 13 BXUN 14 1R LTz,

AN FEMET MICTHBEZER U8R, 30 BITN 300 ng/kg BE ORISR
MR S U CREITNE <, B LR OATME O BREIZHD LTINS Z EAURS
Nz (Fig. 5 . UL, AEF#E, 2V RUMRBEINS A7+ v EHIlEOEREIZ
DNTIE, WTNORIZBWTHREIIA SN/,

ROATw 7ELT, TCDD DR FHRA T — VR RN EEOA AT 57z
WIZ, WMMEDAT—8R %21r o= (Table 13) . T AT IO TFERY A 7))V
E 12 DATF =KD SN TND[84-86]. R IZHHEIN-RIEHMEZSISIZ5D0
X5 (AF— IU~1V, V~VI, VII~VIL IX~X BENXI~ND 209V, @il s
D5 KOMEMELLREZE N L. ZOMRE, HlELRIVWTNORS AT —212HB
WTH TCDD MR &t RBE & OFICEIZA ST, TCDD BBEIZ ES A7 — Ve
R RS LR DB A S ey o 72, KIS OFHERIT DN T, 30 BLW
300 ng/kg B (166.8 BL TN 166.2 0m) IZBWTHEELE (185.4mm) DK 89% F T/
L7z, I 5 OELIZIIH BETrEIZ72 <, TCDD BEEift & HIZFEEDRD> TH
ol FERAT—VRRENEHEEROEAD B A SNRN T

SBIZFDRDAT Y F E LT, TCDD OA TR RSB O #2307 5
7=, FHIEHROEIL b UMES S OVERERE GEHMNIL  spermatogonia, K5 £-HH

i - spermatocytes, #i T-#ifc : spermatids I1Z57%48) ZEHEL 7z (Table14) . TN 5D

72



Gt BUZIIA T —2 VII~ VI IZH D HEHIE 2 AV, AR EcE )L Y e T
IEU72E S 34 U 7=, 30 B L TN300 ng/kg BETlX, KR E (56.8 BLTN66.3)
BRI TFHINE (69.8 BXUN74.5) DA BARE CRsREMIEL : 71.2, FEFHila%k - 96.7)
EHEBUTEMEZRL, ZTORADOREIIENMREID b THdnREN-SZ. &
VU R 72 0 DR B S KO FHIREIC DWW T H REOEAZ xR L, 30
ng/kg BEDO)L MU ML H 7= © ORRHIAE (4.3) B I OHEFHIIE (5.4), W TNIT 300 ng/kg
BOEIL NUMRESZ 0 OMTHIE (6.9) 1ZDWTIE, XA GERHM : 6.1,
T - 9.6) S LU CTIKMEZ/RL 7. 300 ngkg BEOIL MU MRS (11.2) B
OHSHMIEEC (8.5) 1ZDWTH, B ()L b UMIRE @ 13.7, #AMEE : 9.4)
& Ha U TR fEfEm 2 o) U7z, )b B U RIS 72 0 OXE AR R & 20V E <,
ZOEHFHNBERIIENSDEEZ 5N/, 30ngke BT, ) MUMRBKBIN
FERLA RSOGOV S Ui 72 © ORSHEHIIIZ B WT, W IBE & ORIZEILHA 5

Nz 7z,

34. FE LAEROREEBHOBRE

¥ RO AR R A A R & Fig. 6 BI U Table 15 1Z/R L7z,

AN FRMEE I TR BR 28I U7z /5 2R, 30 BL TN 300 ng/kg BF D5 L
B IR BB & L U TS M/ E <, il RSB RN OR T B S 2T LT
7= (Fig. 6) . ¥l AR FEMIOBEIZIDOWTIE, WINOBIZEWTHRED
HSNIRINOTZ.

RDATy TELT, AT RBHE D0 ORER LMKE, R EE LZME,
i ERENER I ORR ERBERENOE R TOATY 7 HiEE, BREITRE

EHWTEH U~ (Table 15) . 77, R EEAETEOKREZSICL2EHRAEZMIET
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HSHET, MELKREEEDZ0 O LEHilaE, f8 ERENRE, R ERENRE
NORFERETHZRIZOWTHER L, dHliIcft U7z, 30 BILN300 ng/kg BEOFEE |
A (153873 BL U 138778 um®) BL KGR EARERE (82421 BE TN 70851 pm?)
O&TY VI, B G EA% 252589 um?, K5 BB AIE © 127190 pm?)
E L U TR R A BIZHA L, 300 ng/kg BEORE FABERERN O AR T

(9979 um®) [WHFEH, B (54126 pm®) & B LU THRAHFEMICERICED L.

F77, 30 nglkg BEOKER ERENEROEEHET (8764 um®) O T HED, X
BB L THAPNRAEZIIASN/ZNH DD, 300 ngke Bt & [ABREICHKD L.
BHE EREH 200D THEHELRIZDNWTIE, 30 BXLU 300 ngkg B DR 5L 4k
B ML (502 BETK 50.7%) |d, XHEREE (353%) &LLL THEEMIC
AEITHEMUZDITH L, 300 ngke BEORE FIRENKELE (493%) BIOKEL
KENBENOEEM TR (6.1%) &, XTHEE R LERENREILE  64.7%, R
FRERNEN ORI TR 17.3%) & i U THREMERIZA BT U7z, 30 ng/kg
BEOER FKEAREILE (498 %) BLOKE LAENBENOIER TR (4.6%)

1% 300 ng/kg Bf & AIFREEITHRAD L Tz

3.5 HEMHRIVECBRE
%%6%%&?@?%FX?D>£;U4>tE>B%£%UE%@%Kﬁth
BRPOTARNZTO>BIOZOREEEARTH 5 DHT REZLL FITRLUZ.
SRR, 30 ng/kg BEB L TN 300 ng/kg BEDIMIEH T A b A7 0O REIX 11.85, 11.95
BLUN933ngmL TH O, BEEFOT AN X7 0O RBEIK 185.23,296.78 3 K 11 205.50
ng/g TH O, KEHO DHT L 2.01, 245 BX N 1.66ng/lg THolz. THNHDIR

JEEEIZOWTIE, BEATHLM2EIZALNT, BEAEEICEEL GZHE
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ETEHZWSDEHW L. 728, 30 BLUN300ngkg BEOIMIEH 1 > b BEE
(341.98 LN 362.44 pg/mL) (IXHERE (195.51 pg/mL) & s L THEHFMICHE

W EH LUz (P<0.05).

4. EE

TR HIV DR B LRI (IR0 20 H2 5 414%% 90 H) 12 TCDD ZBEE X
B, TOHAERORIRIEIR, FBEBIOREE LRI T 28I DN THHE L 7Z.

64 BB L ORI (R 20 H 2 5 23 #:4% 90 H) 1Z TCDD @ 30 & % 1 id 300 ng/kg
EREIRLETHTNVONEIRE LR 6 EOERICET 2RAETHBTSE, £
ORI T 22 B2 R U 7245, 300 ng/kg BE TIIARRS TN RBE S ik U
THRBIZEAD L, BHRERTREEE L TEHEL <ED L (P<001). ZN5D
W TROBEAEIRIZB T B, TCDD 2R 15 HO 5w MCEE#HE 5Lz
WS DNDERIZBVWTHRE I N T D[44, 45,77, 88,89]. & 512, Mocarelli 51
KB5E, 157U T OENYTOTEHERFHRITE > THDMIZ TCDD #1822 725
HERICBNTD, FEOHERETEEOMDN 22 EHOEFFHEICTBNTERE S
NTVB[90]. L7=n>T, RIEEHDNWTYDH TCOD BBEIZL D, HEHETERD
FOHHEFREOWHDNIERE I I NHDIFMENENWES THD. —4, 30 ngkg
@ TCDD ZAMPB IO AMICBE Y TH, 7 A7 FIIVHAEROF IR FEB L
U TREDORDIZAS NN 2. TNHD I EMS, TCDD RAEMB LU
AHRE NS 7 A7 PV AR OFH IR FEB I OFH I FIREICH T 2 28I
DWTIE, 30 ng/kg & 300 ngkg & DRICEMENH 0, ZHUIBIfTFOHARITRBIT S TDI
[63] B DE L7257~ LOAEL fH, 86 ng/kg IZIEBIL TWaHDEEZX SN,

L4), Faid 300 ngkg HTHEUZHERTEHOBDZHATELHMAN, HET
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REnsZ 2L LML, BRAxOTHEIIRKLT, HAEROERIZBITS
TCDD BEDFEZEII/NSI o 7=, 300 ng/kg BEIZ BT 5 B K TR0 FEBEDK) 1/3
ETRADL TWRIZOEAND ST, KEER, FHMlEERD L ORHE o ik
BORMNE, TNTNHBEED 70, 80 BN T7% TH-o7=. 517, 300 ngkg BET
< BREOHEMED IR OBANASNZH00, )L bl /-
0D TS OAFEMIEILRIZ D W TR &S OMIZEILA S0 o 7z, BBRIE
WZ &IZ, BHANTCDD ZBEES B2 5y MARIZBWTHHEBOZEAA 5N T
W5, Gray 513, #1415 HIZ Long Evans 7w b\ TCDD ZBBE I ®/2&L 25, 800
ngkg A EDOHTT v MHAERICETLHFHEFEROBDNS SN, WTNOH
IZBWTHHEREEH D NIE—HM FARER (daily sperm production, DSP) D1
WNTE oz EWmE Lz[44, 45]. MA T, RHKAND TCDD BBEIZE>T, Tv
NHAEIRITHE REB O & DR WEEE 7R DSP OW/DINA SN [43, 79], &H
LT Ty MEARICKEBRESEB LU DSP O & fbhinh- mEBRH LN D 5[78,
91. TNHDIEMNS, mEAEEEZTZELTD, TCDD BEICL > T Ek
CENLHRER, HHEEESIOKEHE T OEFMIL RRIHFHRE) o
W, FHREFRICH T BB TS E, ZOFEPFHNEEEIIENDDEERS
Nnrz.

AR ORR EARERIZTDWTE, MR & TCDD MR ORITHEH #RA E A
H 5 IVRIN o T2, M5B LR O B AR R A T 30 B8 300 ng/kg BEDFEHE EAK
B HR SR U THSNT/NE S, R EKREABENOR B TR S D
oo, FRHEERERHIITIX, 30 BXUN300 ng/kg BEDIER ERE, FEE HKERRE
BIOKE EAREABERNORERTOSETY 7IEFEIZ, oS ks LTl S I

YUz, —H, 30 BLD 300 ng/kg BEORH HRE H72 0 OFFR LKE EEGNEEE
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I HERE & R U CHREHAICE I L, B3 BARE OEM IR S RS B
i O IENEICERT 25O TIdR<, R ERENERN O B T&iED %
o2 EIREREOREBICERT 2 b0 EE 26N, BAERS IO AY
TCDD REEEIZMED 7 AT HIVIRAE RO R FAENEZEFROBDIET Y hTO
Wit & —BT BH[43-45,77-79]. L7=> T, BAEHBIOEAMIZ TCDD B 2521
JERMARIZE - T, R LRENE B FEL, HHERBTFREFRKRIZ DSP H5 Wi
FERIE N OAEFERIIR T & > R XD BREZMEORWEHEEIE & & 2 sz, FHiliB K
OVRE B EAR BT 8BRS TH OWD & AT 572812, Sommer 5 I35 H: F k3 I T i
EOLEMBOBREEN ER L, 2N SR HEFEROBAIZE 5Lz O TiE/an
MEHZRUZ[77]. Faqi 513 Wistar 5w MZHIEE G E LT 25, 60 & DUt 300
ng/kg @ TCDD % ZZELH 2 B OFR R TR GL, TORISETHS S5, 12 H D50V
60 ng/kg O TCDD Z i 1 [mlffefrE & U THR 7 L2 ERIZB W T, 2 TCDD RIS
WTRE B HRE BT BRS TR O WD S M T DO RG B BRI R R O I K3 A 5 7z
ERELTWA[79]. Biald, SEIOT AT NVITBITHEBRITBNT, TCDD BEE
IR U724 B LR B HRNER R TR OB ZFHAT 5720 O+ 3125 T
—HEHFE DR TRV, BT OB LIRRNERRRHOEE, HE LIRkE X0
HEIZBIT 2 ERfiltoAREN ER72 SR Uz alEMENH 2 EHER L 7z,

Fv NTIE, HEHRAERD AGD EH#E0S, RHAAND TCDD BEEIZER T 5 —D DRz
PEEWIREE & L THIT 6N T 5[43, 44, 78, 91]. FAIDFEERTIX, 300 ngkg BE DK
HAEROHAERSTO AGD 13, WHREEDOK 83%EMEIKMEEZR L 72D, 41 820
S 5 C I BB DR 04%E Tl L 7. £72, REEIZDWTIE TCDD MER &
SR & ORI TR FNRE BAZALNT, TOBEBIZDONTHNTNOEIZHE W

THRWIERNh o, NEFHEBROFEEZIZIDNWTIEY > RoFy ARKIEREEHN TN D
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728, Mably SIEMEERT A MAT 0 BELOZEDOEERBATH 5 DHT DEE %,
TCDD Z#Ek 15 HD Ty MTHEE G U ERICB TS HERTHRL, AKX
TOCBEIUDHT BEOWDNASNZERE L TNWBM43]. LML, SHOELD
KBTI, MEFTANATOVRE, BHRPOTFTAMAT0OBXL DHT #BEIC
DT, TCDD BEFEfF & IR & ORITHEMEEFRRE I B2 52 D X DR EITRD 5
N -olz. TNEOZ EEREMIIEZ S E, TCDD 27 A7 FILOBAESHB I
RAMICBEBSIETH, ZOHAERTIE AGD BEUSNMEFEBROFEIC DN TIFEL
HEERITIRAD, EHEENICEZEOENL RNV OFELNRIEERNDDEEZ
SNz,

L4, AR ERZFEML, ZHiEEZHAND I L2 AN TCDD B %
ST AR DESRRE S # 5T 2 FIEE LB ATV, Z27T, REHBIORA
HAIZ TCDD MR8 % 32\ F /= V2 & MR L 7 LB W, & %\ i3 TCDD BR#E % 5211 /=
BEVE & MERRFA L 7 MEALE M & O TARBL R Al A7z, B, A A
WELTWSEEZONSERTH D 6 OE (1 A~3 H) 1Zf7o7=. LML,
2 10> TCDD W& 2521 T 7= M2 (30 BLTN300 ng/kg BEDE 1 4]) ZFRE, RO
REMAGOHEIZBNWTHIRIEREMZEH I I3 TERN 2. 205 DB T,
ETOMAEGHE TREHE IS RBITEINA SN, MEBEORKEIRITE RE & T
WL THBERNL AN (FIEZRT 5 &, MBEEOREETE - 140.8+529X10°, ¥
REOBRETE : 167.4£622X10%) THoziZbnnbbd, FRELTZHKEEZ
Mg 2 2 Eidiskian oz, ZORKIZDWTHICHHAT S Z &3 L nwa, —
DOREERHEEL T, TNENOR—LT— T TOEJNEEFTETOEENEZSNE. Z
N, AT OB RIUOEEEZR L THEAT 26l A 72812, BN TOR

FTRASN, BEIOHYORCTHRE I >TLESRERNS, HRBICETHETO
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Y OEIAEN L2 REBRICEZFWETH-7=. E AN, Ko b#oy)ic s
2T, BWIZANE W, WESRTEN, 7 A7 IV ORMITEIRZEICE > THEETH >

TZRlREMEIZ B ETER V. TOZ ENBOZMREEEMOLRICEE L =6 O & HEER

7z, WAE B X AMIC TCDD BB %2 21727 7 PV AE R OZ REETMIZ TS
BN Teb DD, FalTZN 6 OHARIZB N TH IR T8 B L OB E AR BT BB RS
FTROWADZRNT Z ENTERD, 7HTFIHAEROAGRES 2 & % 18 B
TEEHDEEZT-.

WIRIRE T, BB X O TCOD BEIC LD, 77X YIVHAE RO T4
1FRE IO HEB DA BRI T 5 MR I Nz, AT, 300 ngkg
BTN < D OFRITIZB W T nREAAE RN T E T, OB R & b
L THEIZFNICERICHINLZZ. 25O RIE, TCDD BEIZEW T 14 3L
R ORI, HNI B I ONBICEENO L INTVD R E "B T 5 &%
ABNTz. 51T, SEOMETIE 30 BE300 ng/kg BEIZBWT, HikER IOV
EYEROMISH 5N, LiadioT, KORT v 7 TIRBERS L BRI
TCDD MgEEZZ 77 h 7 PV RORIVIIRB KO RITHT 52 ZIZDONWTHR

ALz,
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5. Tables and Figures

Table 11
Anogenital distance, and testis and epididymis weights of male offspring

0 ng/kg 30 ng/kg 300 ng/kg

Anogenital distance (mm)

PND 1? 37.60.81 37.3+£2.86 31.3£2.96

PND 820” 90.6+ 1.69 87.0+1.67  84.6+333
Organ weight (paired)®

Testes — Absolute (g) 41.83+15.28 28.94+4.43 31.17+3.53

Testes — Relative (g/Final B.W.) 5.51£1.80 3.86£0.58 4.234+0.50

Epididymides — Absolute (g) 6.57+0.96 5.50+0.46 6.30+1.21

Epididymides — Relative (g/Final B.W.) 0.88+£0.09 0.74£0.06 0.840.13

PND: Postnatal days. B.W.: Body weight.

a Numbers of offspring were 5, 8 and 8 in the control, 30 and 300 ng/kg groups, respectively.
b Numbers of offspring were 5, 7 and 5 in the control, 30 and 300 ng/kg groups, respectively.
¢ Numbers of offspring were 3, 5 and 3 in the control, 30 and 300 ng/kg groups, respectively.
The values expressed are mean + SE.

There were no significant differences in any landmark when compared with the control group.
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Fig. 4.

Effects on semen quality in male offspring exposed to TCDD in utero and during lactation at
dose levels of 0 (control), 30 and 300 ng/kg. A: Semen volume, B: Sperm viability, C:
Sperm activity, D: Coagulum weight, E: Total sperm count, F: Sperm concentration.
Numbers of male offspring were 4, 6 and 5 in the control, 30 and 300 ng/kg groups,
respectively. The values expressed are mean + SE. **Significant difference from the

control group (P<0.01).
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Table 12-1 Individual semen analysis data in male offspring (Semen color)

Dose Animal Semen color
(ng/kg) number 1st time 2nd time 3rd time
4 YW YW W
0 13 YW YW YW
62 MW MW MW
64 MW MW MW
19 Mw MW MW
22 MW MW MW
30 25 - MW -
27 MW MW MW
47 MW MW MW
53 MW MW Mw
33 - - MW
39 MW MW Mw
300 44 - - -
60 MW MW MW
66 - - MW

YW : Yellowish white
MW : Milky white
- : No available semen obtained

Table 12-2 Individual semen analysis data in male offspring (Semen volume)

Dose Animal Semen volume (mL)

(ng/kg) number 1st time 2nd time 3rd time BEST
4 0.04 0.02 0.02 0.04
0 13 0.02 0.02 0.01 0.02
62 0.06 0.05 0.02 0.06
64 0.27 0.06 0.03 0.27
Mean 0.098 0.038 0.020 0.098
S.E. 0.058 0.010 0.004 0.058
19 0.83 0.33 0.21 0.83
22 0.02 0.05 0.01 0.05
30 25 - 0.03 - 0.03
27 0.41 0.08 0.06 0.41
47 0.03 0.03 0.06 0.06
53 0.03 0.05 0.03 0.05
Mean 0.264 0.095 0.074 0.238
S.E. 0.160 0.048 0.035 0.132
33 - - 0.17 0.17
39 0.03 0.09 0.16 0.16

300 44 - - - -
60 0.12 0.30 0.11 0.30
66 - - 0.11 0.11
Mean 0.075 0.195 0.138 0.185
S.E. 0.045 0.105 0.016 0.041

- : No available semen obtained
Not significantly different from control
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Table 12-3 Individual semen analysis data in male offspring (Coagulum weight)

Dose Animal Coagulum weight (mg)
(ng/kg) number lst time 2nd time 3rd time BEST
4 NO NO NO 0.0
0 13 NO NO NO 0.0
62 78 NO NO 78.0
64 555 162.3 NO 555.0
Mean 316.5 162.3 - 158.25
S.E. 238.5 - - 133.52
19 1826 765.6 655 1826.0
22 67 NO NO 67.0
30 25 - NO 137.1 137.1
27 368 226.5 148.4 368.0
47 166 170 104.6 170.0
53 NO NO NO 0.0
Mean 606.8 387.4 261.3 428.02
S.E. 411.2 189.8 131.6 284.18
33 - - 147 147.3
39 152 273.9 NO 273.9
300 44 - - - -
60 1069 944.0 527 1069.0
66 - - 747 747.3
Mean 610.5 609.0 473.9 559.38
S.E. 458.5 335.1 175.2 213.37

NO : No coagulum obtained
- : No available semen obtained
Not significantly different from comntrol

Table 12-4 Individual semen analysis data in male offspring (Sperm viability)

Dose Animal Sperm viability (%)

(ng/kg) number 1st time 2nd time 3rd time BEST
4 79.8 0.0 98.7 98.7

0 13 52.9 27 .4 0.0 52.9
62 91.7 95.9 87.4 95.9

64 57.1 94.1 97.9 97.9

Mean 70.38 54.35 71.00 86.35

S.E. 9.24 24 .13 23.81 11.17

19 65.2 0.0 50.7 65.2

22 91.2 66.2 11.9 91.2

30 25 - 12.5 - 12.5
27 96.5 95.7 96.2 96.5

47 79.0 57.9 23.3 79.0

53 76.7 87.2 89.8 89.8

Mean 81.72 53.25 54.38 72.37
S.E. 5.54 15.96 17.01 12.81

33 - - 0.0 0.0

39 74.4 58.4 55.4 74.4

300 44 - - - -

60 12.5 35.7 81.7 81.7

66 - - 73.2 73.2

Mean 43.45 47.05 52.58 57.33

S.E. 30.95 11.35 18.36 19.20

- : No available semen obtained
Not significantly different from control
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Table 12-5 Individual semen analysis data in male offspring (Sperm activity)

Dose Animal Sperm activity (%)

(ng/kg) number 1st time 2nd time 3rd time BEST
4 80.0 0.0 88.8 88.8
0 13 35.0 20.0 0.0 35.0
62 57.5 82.5 72.5 82.5
64 70.0 85.0 88.8 88.8
Mean 60.63 46 .88 62.53 73.78
S.E. 9.70 21.68 21.19 13.01
19 62.5 0.0 20.0 62.5
22 70.0 60.0 6.3 70.0
30 25 - 8.8 - 8.8
27 80.0 87.5 95.0 95.0
47 82.5 35.0 1.3 82.5
53 57.5 75.0 52.5 75.0
Mean 70.50 44.38 35.02 65.63
S.E. 4.83 14 .57 17.45 12.24
33 - - 0.0 0.0
39 60.0 40.0 35.0 60.0

300 44 - - - -
60 12.5 47.5 95.0 95.0
66 - - 90.0 90.0
Mean 36.25 43.75 55.00 61.25
S.E. 23.75 3.75 22.82 21.83

- : No available semen obtained
Not significantly different from control

Table 12-6 Individual semen analysis data in male offspring (Total sperm count)

Dose Animal Total sperm count (x10°)

(ng/kg) number lst time 2nd time 3rd time BEST
4 97.3 4.8 95.6 97.3

0 13 8.4 14.0 32.6 32.6
62 151.6 60.3 33.1 151.6

64 98.0 281.5 158.6 281.5
Mean 88.83 90.15 79.98 140.75

S.E. 29.67 64.93 30.09 52.85

19 220.9 73.7 65.5 220.9

22 76.0 43.8 92.4 92.4

30 25 - 3.4 - 3.4
27 565.5 340.9 83.2 565.5

47 112.2 62.8 17.2 112.2

53 25.2 57.7 258.1 258.1
Mean 199.96 97.05 103.28 208.75

S.E. 96.87 49.78 40.82 80.60

33 - - 0.0 0.0

39 18.7 41.6 59.2 59.2

300 44 - - - -

60 3.3 33.5 88.3 88.3

66 - - 44.2 44.2

Mean 11.00 37.55 47.93 47.93

S.E. 7.70 4.05 18.41 18.41

- : No available semen obtained
Not significantly different from control
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Table 12-7 Individual semen analysis data in male offspring (Sperm concentration)

Dose Animal Sperm concentration (xlOe/mL)
(ng/kg) number 1st time 2nd time 3rd time BEST
4 2432.50 240.00 4780.00 4780.0
0 13 420.00 700.00 3260.00 3260.0
62 2526.67 1206.00 1655.00 2526.7
64 362.96 4691.67 5286.67 5286.7
Mean 1435.53 1709.42 3745.42 3963.35
S.E. 603.20 1013.47 819.11 644.00
19 266.14 223.33 311.90 311.9
22 3800.00 876.00 9240.00 9240.0
30 25 - 113.33 - 113.3
27 1379.27 4261.25 1386.67 4261.3
47 3740.00 2093.33 286.67 3740.0
53 840.00 1154.00 8603.33 8603.3
Mean 2005.08 1453.54 3965.71 4378.30
S.E. 741.78 633.13 2035.47 1598.27
33 - - 0.00 0.0
39 623.33 462.22 370.00 623.3
300 44 - - - -
60 27.50 111.67 802.73 802.7
66 - - 401.82 401.8
Mean 325.42 286.95 393.64 456 .95*%%*
S.E. 297.92 175.28 164.05 172.98
- : No available semen obtained
*P<0.05:8ignificantly different from control
A "B T AT
EEm—— a—— EE—
Fig. 5.

Photomicrographs of the seminiferous tubules of male offspring exposed to TCDD in utero
and during lactation at dose levels of 0 (control), 30 and 300 ng/kg. A slight decrease in the
diameter of the seminiferous tubules in the 30 (B) and 300 (C) ng/kg groups was noted when
compared with the control group (A). There were no significant differences in the ratio of
spermatogonia per Sertoli cell in the TCDD-exposure groups; however, the number and ratio
per Sertoli cell in spermatids were reduced in the 30 and 300 ng/kg groups when compared

with the control group. Scale bar = 100 om.
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Table 13

Ratio of 5 seminiferous tubule classifications and the diameters

0 ng/kg 30 ng/kg 300 ng/kg

Number of male offspring 3 5 3

Ratio of 5 seminiferous tubule

classifications (%)

Stage II to IV 17.1 10.9 10.4
Stage V to VI 14.3 17.7 16.2
Stage VII to VIII 18.1 17.6 15.0
Stage [X to X 21.6 21.9 22.7
Stage XIto [ 30.5 31.3 35.7

Diameters of the seminiferous

tubules (pum)

Stage 1l to IV 185.4+18.69 165.5+10.14 164.8 =14.25
Stage V to VI 184.4+15.56 170.2+£8.68 166.011.26
Stage VII to VIII 182.1+15.14 166.3+10.65 166.1£11.59
Stage IX to X 183.7+15.14 167.61+6.42 169.3+8.72
Stage XIto I 184.4+£16.08 164.6 £ 8.04 164.9+11.38
Total 184.0+15.81 166.8 =8.57 166.2+11.39

The values expressed are mean + SE.

There were no significant differences in any landmark when compared with the control group.
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Table 14

The numbers of Sertoli and germ cells (classified as spermatogonia, spermatocytes, and
spermatids) per cross section and the ratio of germ cells per Sertoli cell from Stage VII

or VIII seminiferous tubules

0 ng/kg 30 ng/kg 300 ng/kg

Number of male offspring 3 5 3
Numbers of cells in the seminiferous tubules

(ratio per Sertoli cell)

Sertoli cells 13.7£1.61 13.21+0.58 11.2+0.90
. 9.4+0.85 9.61£0.54 85+£1.77
Spermatogonia
(0.8) 0.7) (0.8)
71.2+£7.23 56.81+8.83 66.3£13.67
Spermatocytes
(6.1) (4.3) (5.9
) 96.7£21.03 69.81+9.76 74.5+£12.32
Spermatids
(9.6) (5.4) (6.9)

The values expressed are mean + SE.

There were no significant differences in any landmark when compared with the control group.

Fig. 6.

Photomicrographs of the ductus epididymidis in male offspring exposed to TCDD in utero
and during lactation at dose levels of 0 (control), 30 and 300 ng/kg. Areas of the ductus
epididymidis and cavity in the ductus epididymidis, and reserved sperm in the cavity were
significantly reduced in the 30 (B) and 300 (C) ng/kg groups when compared with the control
group (A). Scale bar =200 om.
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Table 15

Areas of the ductus epididymis, epithelial cell layer and cavity of the ductus epididymis,

and reserved sperm in the cavity (per cross section)

0 ng/kg 30 ng/kg 300 ng/kg

Number of male offspring 3 5 3
Ductus epididymis (am?) 252589+31701 153873 £16173* 138778 £ 11092*
Epithelial cell layer (am?) 800407165 71451 =6080 67927 10042
Cavity (am?) 127190 = 18827 82421+ 11660* 70851 £12196*
Reserved sperm (om?) 5412617119 8764 +2407 9979 +4534*
Epithelial cell layer

35.3+3.37 50.21£3.38%* 50.7 £ 6.24*

/ Ductus epididymis (%)
Cavity / Ductus epididymis (%) 64.71£3.37 49.8£3.38* 49.31£6.24*
Reserved sperm

e . 17.3+4.65 4.6+0.95 6.1=1.88*
/ Ductus epididymis (%)

The values expressed are mean + SE.
*Significant difference from the control group (£<0.05).
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Fa4E
R - LI TCDD BEZ 2T -MEY h 7 TILD
AV IR B LR RITH T 2 E

1. A

TCDD I WA LFWE E L THIS N TW A G RYETH D, Dl nigE
CBNWTHHRWELEEHE DI ENAONTVNS. BABIZED &, BRSO
IZTCDD Z &M S B 727 I 7 YV REW) & ki A 54 FRICHBR L2 & 2 5,
alpha-smooth muscle actin (alpha-SMA) Bz - i D B4 11, transforming growth factor beta
(TGFa) % 2 /N7 3 BIL )LD L5, vascular endothelial cadherin (VE 77 KA )
& NI FREL X OWDRASIN, N5 NHIEOMmE N EMEEGICT Lz
Wi L TWB[92]. 4lHl, TCDD BEE 2 /- R8N st FNIRITBWT, BT
BROMRIEIRDEA, TROEHER TP IR R LANEEE TR OB,
FHEFEBIOHEFIEHEORK FRASNZZ LR EIFICTHRELLE. 51T, Z
NEOT7HTFHFIVHARCBNWTCIIHKED X ORBEYEROEINS %4 54, TCDD
BREE 12 WY A7 OV AR ORI G, AP I OBEBIZEEN DS SN TY
S A[REME SRR S N

Zv FTE, IWAERIZBITHANIREEORAD, IR O TCDD BBEIZ X > T
FIERIEINDIEDBEZEOEWHEEFIEDO D& LTRSS N TN S[44, 80, 91,
93]. Fritz 512k 5 &, HIRIIEIZ TCDD #Bg#% 872 C57BL/6] X 7 ARFEIMN 5
%ihk%é%%%ﬁﬁ%bt%%tﬁwf,%ﬂ%%ﬁ%tﬁﬁéﬁk%ﬁ%iﬁ

B L5 AL D AL OREREN S 5 N EHE L TNB[94]. < ARNIIRIZ B
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DEFRMEE B, FINIR T > CBEENH 2B EBZSNTHB O, BENHTO
TCDD MR LA > HEEZ D D[N D 5 &R L T\ 5[94].

T, A, BAEHE I ORANIC TCDD & 22 =it 7 /1 7))L AR O El
AFHERIIHN T 2R BICDOWTEBR L, WAMEIICHAELZ. £/, T THINIRIC
B2 BEE TR E N EZR D0, FUITDNA YA 707 L1 @BTBLINN
Real-time quantitative polymerase chain reaction (Real-time PCR) @ Fi% % H W\, TCDD
BREE A2\ =7 IV E VRIZE T 2B 2B EFREBEL X)L T O

L7z.

2. MRS XIHE

R U728, MESRE, HBRWE, B5HEBICZOZLHITDNTOEMIL
B2 EITTCRE L. BEMB IO TCDD B 232 72 M7 17 5 IV R
M AHRBICE L EBZEZOND TROLXLDORE R THKREZIT W, LR ORE %Ki

L.

20, RDLIRB X R OREABNRE
FIREFICAT LR B IO R ERMIL L, a0 NIRRT O MRAEER L 2%, EE
ZRE L. MHLZESRL 2 2L T, 2O EREZREKEETHEL, T0®%D
RNA fliHFE € % T-80°C THRAFE L 72. JR D D E 5313 10 vives HHEREE L < U 21T
i« R7FL, BEIE> TNRT T4 iz, YL, A hF U2 - 22>
a2 54 RERZERLZ. ZNEDA T RERENFAME FTHRELZ.
HISLRRIZ DWW T, B 7 b7 lanalySIS] (Olympus Soft Imaging

Solutions GmbH) ZHAWT, 1 8dH/=0 20 DR (X514 K% 4 KEIZHVT, TNF
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NDOKN S ST E W Z2 85D 5 B OIS 2 5 F) O kRl L
ZRtIL, TOFHEZER L. BREIIDOWTHHEGHTY 7 b7 Z2HNWT 1

ATA RBHDDERKRBIUOAEOHEZE R L, BMEOAEHELRZE R L.

2.2. RNA O#hiHh

HHE IR TF U T W Bl YL BRHLAR 2 Trizol /£7E FC, Polytron Homogenizer (Kinematica,
Littau-Lucerne, Switzerland) Z H W TH#: L7z, i L2 BEKiIc 7 on0R)L AZ A
T, RN T I AIFY—ZHWTERL, B0 Ez. sl ool L
BEpWMLUT, 170/ =) 2MATRAEL, 51080578 S 8T Total RNA
M U7z, fli U7z Total RNA [, RNeasy columns (QIAGEN, Valencia, USA) ZH
WTHELL 7=, #5811 7= Total RNA 13, NanoDrop 73 Y& 5t (NanoDrop Technologies,
Wilmington, USA) % fl T 260/280nm O WEE ZH@E L, i L7z Total RNA D2
EMERZ1T > /=, £7=, Agilent Bioanalyzer 2100 3 J TX RNA Nano LabChip Kit (Agilent
Technologies, Palo Alto, USA) %W TEXIKEIZ1T\Y, RNA O Integrity Numbers (
RIN) itz 220 LT, it L7z Total RNA OREEERERE(T 572, RIN {8487 Bh £

Y2 TNEFEANT, ZORDOENZTT> T,

23. A UDDNA XA 70O7 LA AT

Total RNA % Low RNA Input Linear Amplification Kit (1-color, Agilent Technologies)
ZMAWWT, Cyanine3 TI NV E 172 cRNA Z{ERIL /=. Z® cRNA & Agilent Rhesus
Macaque Gene Expression Microarrays (Agilent Technologies) % 65°C T 17 RfEI/NA{ 7
VALY —a Ik NATUFAXI/IEATARTIT AL, Agilent

scanner (Agilent Technologies) ZHWTA A= AF v Lz, AFvy LA A—
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I, Agilent’s Feature Extraction software (/N—3" 3 > 9.5, Agilent Technologies) % H
WTAR Y b OEAEILETTVY, GeneSpring GX 7.3.1 software (Agilent Technologies) %
RAWTHEITZITo /. Bonk7 LA 5 —41d, Agilent #HH3ED 1-color EEHD
Normalization 27~ AIZ4E > TIERE (Normalization) 87z, HAKMIZIE, 7L A
D> 7 F VR E O RHEINIRREEWIE LT, EWENRET 2T % Per Chip
Normalization ZZHR L7z, BRI NTNDK 22,000 ELEFOHT, KEEE TCDD
BEREOREBL AL 2B LT 1.5 5L EOENA SN, /D One-way parametric

ANOVA tests Z5E Wi L T, AEKHES% (P<0.05) OENHH>-EBLTIZEHL-.

2.4. Real-time PCR # fI\3/z mRNA BBH L )V OEE

LLR®D 4 DOBETIIONT, TORIAEEZERL, DNA X707 L1 THS
NIZAEROEHM: Z 58T 5728912, Real-time PCR TOMAZEiT>72. DNA 7—%
~N—Z (NCBI The Entrez Nucleotide database) DI %= H & 12, TGM4, TGFBI,
COLIAl, MMP2 O 4 BinFIZDOWTEHAIEHREAF L.

TGM4 (NM_003241)

TGFBI (NM_000660)

COL1AI (NM 000088)

MMP2 (NM_004530)

Primer3 program (http://frodo.wi.mit.edu/cgi-bin/primer3/primer3_www.cgi) % T,

Iy BAORE 6 O TTAEHE 2 WTREASILD BERR L, BN IC Rl & DN B T 9 1 7 — R —

ERat U7z, R LT 54 —RT7 —OHHEEIS % Table 16 127 L 7=,
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Table 16

Gene transcript targets, primer sequence and GeneBank accession number of sequences used
for assay design (Real-time quantitative PCR)

Gene Primer Sequence (5'-3’) Gene Bank account
TGM4 F: 5-~ACACAGGCTGCCATTACG-3’ NM_003241
R: 5-AGGGAGCTCTCAGTCAGCA-3’
COLTA7T F. 5-GACAGAGGCATAAAGGGTCAC-3 NM_000088
R: 5-~AGGACCAGAGGCTCCAGA-3’
TGFBI1 F: 5-GCCGACTACTACGCCAAGGA-3’ NM_000660.3
R: 5-TGCTGTGTGTGCTCTGCTTG-3’
MMP2 F: 5-CCGGAAAAGATTGATGCAG-3’ NM_004530
R: 5-GGTCAGTGGCTTGGGGTA-J

RHALEZT IAT—RTY—TOHIFE B L, ABI 7500 instrument (Applied
Biosystems, Foster City, USA) & TagMan Gene Expression Assay (Applied Biosystems)
ZRWT, xRS TCDD BREEBEIZ BT % Real-time PCR 217 o7z, HEREIZ 50°C
T243f, 95°C T 10 53l 40 H1 ZI)VEREL, TDH 95°C T158, 60°C T 15
MOLKMTHIEI Y. 2 TOBRTFORBEIL, NEREFEES L TEIRLZ 18S

rRNA OFBETHIE L. 2B, INSOHEE 3 JEE THro .

2.5.  WREMRT

FUDdDNA YA 2707 LA @HTIZBE L TiX, GeneSpring GX 7.3.1 software (Agilent
Technologies) 1ZNFEDHEHE % iV T, One-way parametric ANOVA tests & S L 7z.
ZFNUNDOEET—4 (Real-time PCR Zkx<) &, MUSCOT #atfthy 7 ho 7
(v 7 AAKRKEE) ZAVWTREZIT-> 2. FREICEZDHSBO—HKEORE %
TV, ZOREE, HEN—HOBE I Student’s t-test ZHWT, 8N ~Ek TR
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B VI 2 M % 47 5 7= 1% Aspin-Welch t-test 2 F V2T, TCDD BB & St BBEE & D
SEGNANL DI LR E 1T o T2, MEDHEAMEIT 5% E L, 5% (P<0.05) BELKR1%
(P<0.01) OIFETEL Lz, ETHOEET — % 14 Mean + SE (standard error of mean)

THELL7Z. /2B, Real-time PCRIZDWTIE, ¥t Z2irbhan-o /-,

3. tEER
3.1, HINAROREHSHRE

HISLAR O B 7 Table 10 12, i LR O EEAHARRR EEAE R & Fig. 712, #ISRD E
Rz H e SC RIS B & Table 17 IR L 7=,

Hlkrks (£ 7R OrIRERIL, B, 30 BX 300 ng/kg BETENZE
31240, 2.10 L2110 g FAxtESR : 0.34, 0.28 3L 7N0.29 g/Final BW) ThH o 7=.
MRt EEAN— AT, 30 BLT300 ngkg BEORATSIIRESEIL, MO 86%I1Z9H L
=0, WAt ENR A BETA SN WEMAE{LTH o7z (Table 10) .

LU, JEFBHMERE FTORMIBROBREEML & 25, 30 BXV 300 ng/kg B
TlE, AR E LR O R B L O HEEHE O KD BB S e L Ta s N
7z (Fig. TA~7C) . S 5IZEZETEIET 5 &, MEBEORIVIR (Fig. 7D) TIINKEZ
HITBE 521N, LSV EEZERED, B<HZELZS ORHEME
Z O JE PEIZ WA M O RTELRLEE Y4 5 7243, TCDD Mg i O b R SCI3 R Sk L
TWw/ (Fig. 7B) . £ 2T, RITZD ERMR Lz M EE 2 W TRIE Lz &
Z 5, 30 BELUN300 ng/kg BETIZZNZTIN11.266 BELUN10434mm TH O, {HHD
ERAMIIEL (15464 am) & EbE U THREHFHICHERICHEAD L Tz (Table17) . &
51T, RIEMEMRE (von7y—2, iFRIRBINY 288K (Fig. 7F) , IR

FREMOmRE (BB L) (Fig. 7G) , £ L T < Okt il (Fig. 7H)
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DIFFEMN 300 ng/kg BETIIWI MM ERo 72, TN S O T 2281tk TH O,
FAE MRS B L OMR EE RO RIEIIR BN Th o7, ZHUIER 718D
KR TIE T TIZOR O O IR #7R SR A T 1 8 b > TH 0, REHZRZAL
IZlofebDEHZZ 5N, 30 ngkg BEIZHBWTSH 300 ng/kg B & MDA A S

NTZIN, 300 ng/kg BFE LT S E X OEEITHSNT/NE o7z,

32. REOWEHEMARE

WEOEREZ Table 10 12, FEEOH HMMIRE R Fig. 817, BEONIEHE
BHIKEFL % Table 17 12k L7z,

HIRREE (B 7 RIRERD) OFEEERL, B, 30 BXU 300 ngkg HETZNZTN
14.73, 16.98 BLUN21.07 g FHATER : 1.99, 2.56 BL X291 g/Final BW) TH o 7z
M EREAN—ZT, 30 BLU300 ngkeg BEOMEHERL, TNZNMBROK 115 H
KN 143% & BRI Z R U2, BRE OIS DENREL, HistFEmk
AEEIA SN o7z (Table 10) .

JFSAEE T TR EZBIER U242, TCDD BRERE TII M & L L CEEOW
WensikaE L TW/= (Fig. SA~8E) . I SIIHEMETHRI L, BB TIIR<HEEZEL
7= Bl 2 E D% < OIS OHRGRE L THENER I N, TOFLNEEIZIEE
EETR W 0SB B LT\ % (Fig. 8C) . —J5, TCDD BRERETIX—R L THWw
DEFENE <, NIEQIENRA SN, REMBRT 2 LMo b & el T
K< 72> TWw/z (Fig 8D, 8E) . T I T, KICEGMITEBZHNT, E2AEBID
WEOmEEZEH L, BEOABEmBELEZENLZEZA, 30 BXT300 ngkg BF
TIRENZN 18.15 BLUN 1891%TH D, MIEED 10.20% & L U THEGTHFRICAT

BEIZHnL TWw/= (Table 17) .
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3.3.  HINAROD DNA X1 707 LA ik R

HISZARICBIT D DNA XA 707 LA Z2 MW el 78 EFRBE MR R 2
Table 18 BEN 19 IR LTz, 7aB, 7WEML 724 DNA X1 707 LA 5 —%
Id, National Center for Biotechnology Information Gene Expression Omnibus (NCBI GEO,
www.ncbinlm.nih.gov/geo/) DBEETRIT —F N—ATBEFEIN TS (Accession
No. GSE20043) .

SHHREE & TCDD BREEREOFEB L X)L 2 g LT, 300 ngkg BT 1.5 FLALORHEE
DFINH 5, One-way parametric ANOVA tests ZEf L THBEKAES% (P<0.05) D
ZING o T8I T3, 1502 BfaF (up-reguration : 654 (=¥, down -reguration : 848
BiaT) ThHolz. TOHTE FHIRD GeneBank accession number 23MffWTH D, =
512 Pub Med {2 B W T HRZE W ET & > 7= 280 E{x T (up-reguration : 105 Ef&F,
down -reguration : 175 J&faF) D#f#iZ, Table 18 (up-reguration) 3L N Table 19

(down-reguration) IZ/RL 7z.

ZN5D 280 BT OHNT, &5 EIOFILROMEMBHIZCITBEET 5 &5
ALNDEETESDDATIY =AML, Table20 IRL .

300 ngkg BETIL, 7 DOMMLICEE T 58T (IGM4, GREMI, COMP,
COLIAI, LUM, WNT54 B XN TGFBI) D up-reguration 23A 531, HFiZ 300 ng/kg B
D TGM4 13 469 5 VWS X D78 fold change /R L7z, —F, 30ngkg DO IN5
DBLTFDOEEL TGM4 (fold change : 2.05) ZRWTEMTH o7z, 51T, 3 D0
RN SO B 2385 F (LIPG, ANXAI 3 XU\ TNFSF15) @ up-reguration, 2 DD
SR RS pE B4 O BRI B 3 2 m T (UALCAM B XN MMP2) @ up-reguration i {*
IR R O s ER A, B KT apico-basal MRIEKEFRFICBIE TS ARHGEFIS O

down-regulation %% 300 ng/kg Bf TIXA 537z, 30 ngkg BEIZBWT D LIPG, ANXAL,
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TNFSF15, ALCAM, MMP2 3 XN ARHGEF18 D& BT DZEEE, 300 ng/kg B & [F
PO Z 7R U7z74%, 300 ngkg BEL D HEFRIT/NS Motz AT, 4 DDH AL
\ZBHE S 5815 T (up-reguration : MET, down -reguration : PENK, SRD541 H XX
PRDMS) , BEXW 5 DOH MIHIZREHE T 2= F (up-reguration : APRGI B LN
ECRG4, down -reguration : TFF3, FOXCI 33X TN RELB) DOZ )78 300 ng/kg BETH 5

nrz.

3.4. Real-time PCR % fi\) /= mRNA FH L X)L O

HINEARIZ BT 2 DNA *A 707 LA Z& W io iR 8 aF AR BT RE R 2 8 &
AT, TOHFTHREMNL 4 DOBIET (TGM4, TGFBI, COLIAI BX TN MMP2)
ZERL, T35 D mRNA FEBLL X)L % Real-time PCR & fl W THERR L 7=, ZDHEHR
% Fig. 9 12w L 72

300 ng/kg B T, ke LR Z ORI R ORRIBICEAE T2 4 DORRL 22T
DEETFIZBNT, M E L TRBL X)L O EHDHER S N7z (TGM4 K] 7220
%, TGFBI : #1145 {%, COLIAI - ¥14.07 %, MMP2 :3.08 f%) . 30 ng/kg BT,
TGM4 VIR BIRTTE U 7238 & /R L 72, TGFB1, COLIAI B X TN MMP2 12 DWW T,
SHEREL DB T<HEITHD, HDWIIZIZFABEDOREL X)L ERLZ. 300 ngkg
BEZ BT 2FHBIL NV, DNA YA 707 L ###7 & Real-time PCR & O T I
FROFEBIN Y — 2 ZR L2 ENS, RFERITHBITSD DNA Y1707 LA TSR

TN END O I L 7z,

4, ER

TH I OBA B IO (EEE 20 B S 4518 90 H) 1230 3 5 W id 300
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ngkg DIRED TCDD Z@EIE, FOHMERORNIRE X UKEICHT 2R EIZD
WTCEHIE U7z, BISEARIZR W TIE, DNA XA 27 07 LA f#HT 35 K X Real-time PCR %
MWWz mRNA RBL )V OERMIZED, ZOEE2EMIBRFLES

HISLAR O BERLAR MR TlE, 30 3L 300 ng/kg BEICB W THEITHRTE L 7= 54
REOWA, BROMBEMMROW KNS L L TAHSNZ. 5121, REMNR
ZAETED DD, KRNI E L O F IO FRE#EAY, TCDD % 4k
BIOEABOAITBRE I N 7RO T AT FIVHEAERIZBWTASNEZ. ZN5D
FRHIT, RSB X OWALRED g 3 2 18 - 7= i)y, TCDD OAEB L OZA
HREN S THER =T AT FIVHERIIBWT, BEETETRI>TWE=I &%
FETDLHDEEZ SNz, LAFAED - ATH DK SIE, TCDD D& G-/
5 4 FERo =T AT FINEEY ORI BT 2 NEMIEEC DWW THREL TW5S
pﬂ.%@%%Tm,%@@7%5%»&$%tﬁﬁémﬁ%®MﬁméﬁM®%m
ELUT, 7HATHIVREWIC BT 5 O R kk B i o i 2 ~Bd 5
alpha-SMA B H-#RE D EEMNA 5 Tz Sib R TWB[92]. L L, THTFHTINIZBIT
% TCDD #ilds 1 F&EZX5THO, THTFFIVHAEIRICEE L 7= TCDD »3)
TR ORNIIROMHMELICFTF 5 LAz E I3 E < v, LS T, BESBIORAM
TCDD BREIZ K > TH o BN T FBRETEFL, TN LED 2R T4 v VIR
BLELTHERTEOT AT TIVHARICRAZE DD MR L2

DNA R4 707 LAMITTIE, MMLIicB#T 2L E2 oN5laT (TGMY,
GREMI, COMP, COLIAI, LUM, WNT54 B XN TGFBI) [95-105]%°, AR IR
HTDEEBEZSNDEET (LIPG, ANXAI B X TNFSF15) [106-108], i Nl
RSP R DRREIZEH T 5 & B X 5 NHBIET (UALCAM, MMP2 3 KT ARHGEFI8)

[100, 109-112]DFEBIZ BN 300 ng/kg BEIZBWTHER SN, TGM4, TGFBI, COLIAI

98



W NZ MMP2 D38 F51E, Real-time PCR IZBWTHHR I NS, T4 5D mRNA
FEB L )V OBBIRIIARIC BT 2 WM E L E AL, 7TRICBWTHIE T
DETHS ET 25 MOMREMTL 2. S IIHEdD 2 W idEBEE» S5O
B L RIS E LTHENTNS. H1 M > OFRICE > T T 2 i
il DEEE LI, BIEEZ M EBE TS0l T 4 Rk (B
JEHE) 2 BT % (104, 105]. RIEMEMINEENM B LR LR ORENSEORRE TS
ALNTHRO, HGEEZTHBANOIRE N E U TIAHIZHRE LN R ATE Z &0
RREND. FIARTNEIF VR, RTFREGTINY I UEREE Y DUk
DARTETEDLRIER G ZME T 2881 2R 5 [95], MM EE (extracellular matrix,
ECM) DLZEAMIZEF G LTNWS[96]. £z, M 2ATNVEIF—FIE, BDAENR
WM A B DY A b h A > TH D TCGFBI DIEMALZE U T, B HEMITHELITE
fTOREZH> TS EDOWMEHDH 2[104]. TCDD Kk %21} 7= 300 ng/kg BED T 71
THIVHAEROFIIRICBNTS TGM4 BEIN TGFBI OFIR ERNH SN0,
NS OBETEIHNINIROMHMELIC BEERRE 2R LEbDOEEZ SN,
IEH TR TIX, ECM By DEEE ENRDOINT > ADMERF SN TS, ECM K5 D
FERRRE, MEEFRICZ o TEASINS | Ba5—4 2 (COLIAI) THDHMN
[104], ¥ hU w7 AAS T 70577 —F (matrix metalloproteinase, MMP) % ECM ik
ORI GFLTWAYEEL THLSNTBY, WHLOETIZ CoLIAl & MMP2
DAFEHIZE > THERIEIND EEZ SN TNDH[99-101, 110, 111]. F/=iHE(k
T, MRS > OMEREENEZD, ZIUIMMP2 DIEHEIZE S
TWBZERH SN TWND[99-101, 110, 111]. INSZ2HRAMITEZZ D &,
COLIAl & MMP2 DAE# B XN MMP2 DL/ TCDD & 22\ =7 o7 3L

HEROHNIRTESE, TNS5PMMEMOET LT WIRREZHFEDOHLZEERS
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N7z, BT, ZAkBIZEDE, TGFB Y /NI ORB LR, 25— 2 #iMEDH

IZB9#S % alpha-SMA B ERFHIRRE O BN TCDD MR8 2523 /- B EIc BN T
HAHALNZ I ENS]92], Mt E TCDD BBEOBEHEMITSHNE S DENDDEE X
SNz,

ELW TGM4 OB EFAY, 300 ngkg BED DNA Y1707 LA fRITBIN
Real-time PCR IZBWTALNZ. ZOBERIL, KRBIIEKRENIERIIBNWTSY
SINTBERBRAEH S TWD EFEODNTHO[113], £z, BN TOR F#EICHE
HLUTWB[95]. 4l %3 5T, WEMBIOEAMIC TCDD BE 22727 71
THIVHAEROERREICBWT, MiKEB L NREYEROWMNA SN, £,
TCDD Bg# 223727 A7 PIVINEROKEETIE, ARKIFNREEEEOHMNE Y
W) DB & R T 5 K D IR OILRINA 5Nz, Lizido T, FL W TGM4
DFEB FABRIOKERITBIT DAL, KK O FE Y E ORI LB L O AL D
ZRMEICREE L, ATNCIR OBRHLER OB B LML & HMEL T, THX I HAR
DR THEIFRB IO TIEBEDH BRI ICBBE G L2 b D S HR LU 72

L H), BB LA O TCDD I X > T A7 IV AR ORINIIRIC L&
-FREE#RI (epithelial-mesenchymal transition, EMT) [114, 115]1D & 5 /RN Z - T
WHHRMENEZE R 5N, £IT, EEMBOEMNMIZDNT, HMldMEEE DRz %
W, IRANY AT T 2ODNARA 7 O7 LAHRIZERBLED, TN5D
FEBBDIIA S NABMN o7z, 51, epithelial cadherin  (CDHI) 3 L U integrin alpha
(INTGA6) 1ZDWT, Real-time PCR & YT mRNA LX)V ZREGR L7248, DNA Y
A7 LA EREOBERITH o7~ (CDHI - 1.68 %, INTGAG6 : 1.35 %, 300 ng/kg
BB AARE S OFERILE) | LAeato T, MINIRIEE S X O F b A kR 1 B

THMBFNER LN > BRE LT, EEMROBINAREE 7 EOT 7TV
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HARTIEIRBNZRZECTH O, I TIIRERHEEAMEMIICE ZHbh > Tnhizdy

5ThHDEHEZRL .

DNA *A 2707 LA T, HALICEET 22N H 2 4 DOEMLETDIE
&S, (MET @ up-reguration, PENK, SRD5AI 3TN PRDMS5 @ down -reguration)
[116-119)3A 57z, Fritz 51X, #HRIRHIIZ TCDD Bg8& % 52T 7= C57BL/6) X7 A
VR ZEINITHR U2 EBRITBWT, AR > LBEMDH 5 L EZ 5N ES
RIFTY IR O RHEE DFRAME LRI DOWTHE L TWB[%4]. SRO7 hTrTI) %
MW= RBRTIE, WA B9 2 A GE I W Tho A RICb A 5N T,
F7z, RINIIRA > D —7H—TdH % PSA (prostate-specific antigen) DAIKTH 27 Y
LA 23 EET120, 2UJOFEBL N)VO EFINDNA A 707 LA OfERTIEA
SN2 EMS (=226 1%, 300 ngkg 1BV DX MEEEE OFEBILLE) | AR
HoTHpulgeiddmeEIniz. 8123, HPoMblEEET 5 5 DOBRTORE
B8 (APRGI BX TN ECRG4 D up-reguration, TFF3, FOXCI B XN RELB @ down
-reguration) [122-126]HA 5072, INSEREMIIEZA S E, BEMB I ALY
I TCDD BE %2\ J72 1RO 7 A FIVINERIZBWT, A2 NFEI N T WERE
DRI N, RS IO FAEYER IS B KUM@ E, ML
EEUTREEMEeNe b D EHR L.

7 AN ORI B X ONZAMIC TCDD 2B & S B/ 488, AR TIdAH &I
17 L 2 AR O D B L O EHAR DR A 53, £ OERBITRIE MRS X
OMRALAR O 3 58 % B AVTERINIIR O JA |72 fikiE (L TH o 72, W3- TIL, AT BARAFRITRHRS
EHEBOMM, WY OBRETE 2 RET 5K D IRAROILRNA S5 N7z,

RO DNA X 707 LA T T, ML, 298 ROG 3 K ORI Rk 2238 D AR ERIC

BEH T 2 T- DR BIZ O EESR = 41, 300 ng/kg B D Real-time PCR Tld, TGM4,
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TGFBI, COLIAI WiTNZ MMP2 DB FRPHRINZ. UEOZ &S, RIERIK
B K ORTLIRRAARE D F I Z 0 o 72 AL AR O EHEL 1T, TCDD OEBRAKBREN S 7 FE#%
ST AT IINVHAERICBNWTHBREETHORLTH o et 2 "B Ih, %
N5 O AR TIERIIRR OBBERE EH 4 U T Wz aTREME Y8R, TCDD BBEIC k-
THLEL SNANLIROMRERREL, HEIIBTLIEMEBMELT, KHERTH
TN ORHEIEIRER (B FERORED, BTEFEBIHFEHEDOK )

AL rREE D RIR E Tz
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5. Tables and Figures

Fig. 7.

Photomicrographs of the prostates of male offspring exposed to TCDD in utero and during
lactation at dose levels of 0 (control), 30 and 300 ng/kg. A dose-dependent decrease in the
number of glands of the prostate, and a dose-dependent increase in interstitium tissue in the
30 (B) and 300 (C) ng/kg groups were shown when compared with the control group (A).
At higher magnification, the normal appearance of glands of the prostate and surrounding
fibromuscular stroma has well-differentiated glands with tall, columnar epithelial lining cells
(D, arrowhead); however, epithelial heights in the TCDD-exposed groups tended to be flat (E,
arrowhead). Inflammatory cell infiltration in the glandular lumens (F, asterisk), disruption
of the glandular epithelium (G, arrow) and a large number of fibroblasts (H) were also
observed in the 300 ng/kg group. Scale bar = 500 am for (A-C) and 50 om for (D-H).
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Table 17

Histomorphometry in the prostate and seminal vesicle in male offspring

0 ng/kg 30 ng/kg 300 ng/kg

Epithelial height of glands of the prostate (am) 15.4%1.6 10.8+£0.5* 104=£1.1%*

Rate of the lumen per total seminal vesicle
) 10.2+2.7 182+2.0¥  18.9£0.6*
(per cross section, %)

The values expressed are mean + SE.

*Significant difference from the control group (P<0.05).

Fig. 8.

Photomicrographs of the seminal vesicle of male offspring exposed to TCDD in utero and
during lactation at dose levels of O (control), 30 and 300 ng/kg. An increase in lumen of
seminal vesicle (B) was shown in the TCDD-exposed groups when compared with the control
group (A). At higher magnification, the normal appearance of seminal vesicle has
well-differentiated epithelial cells and the lumen is tight (C); however, epithelial heights in
the TCDD-exposed groups tended to be flat and the lumen of the seminal vesicle is expanded
in the 30 (D) and 300 (E) ng/kg groups . Scale bar = 500 om for (A, B) and 50 om for
(C-E).
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Table 18

List of differentially expressed genes in the prostate (up-regulation), by microarray analysis

Fold change Fold change

(300 ng/kg)” (30 ng/kg)” Symbol ? Description”

+ 468.86 +2.05 TGM4 Transglutaminase 4 (prostate)

+25.17 + 1.54 VNN2 Vanin 2

+14.27 -1.72 KRT23 Keratin 23 (histone deacetylase inducible)

+10.60 +2.05 LIPG Lipase endothelial

+10.39 +4.18 CRYAA Crystallin alpha A

+ 957 190 GREMI Gremlin 1 homolog cysteine knot superfamily
(Xenopus laevis)

+9.49 +1.76 MAL2 Mal T-cell differentiation protein 2

+6.61 + 1.85 PNOC Prepronociceptin

+6.33 -2.76 HLA-B Major histocompatibility complex class 1 B

+6.27 -2.01 ODD Odd-skipped homolog (Drosophila)

+5.65 +1.93 GPR74 G protein-coupled receptor 74

+5.55 +4.21 CNRI Cannabinoid receptor 1 (brain)

+5.36 +2.94 UBD Ubiquitin D

406 s FCERIA Fc fragment of IgE high affinity I receptor for; alpha
polypeptide

+4.95 - 1.69 HSD11B2 Hydroxysteroid (11-beta) dehydrogenase 2

+4.75 +1.76 OSTalpha Organic solute transporter alpha

+ 4.64 -2.22 IRX4 Iroquois homeobox protein 4

a4s 168 PPPIRIAC Protein phosphatase 1 regulatory (inhibitor) subunit
14C

+4.20 + 1.65 ANX41 Annexin Al

+4.03 +1.85 MYB V-myb myeloblastosis viral oncogene homolog (avian)

+3.78 +3.68 PDEI4 Phosphodiesterase 1A calmodulin-dependent

+3.68 +1.05 COMP Cartilage oligomeric matrix protein

+3.66 +2.40 OSBPL3 Oxysterol binding protein-like 3

f357 486 NDST4 N-deacetylase/N-sulfotransferase (heparan
glucosaminyl) 4

319 159 BIGNTS UDP-GlcNAc:betaGal beta-1

3-N-acetylglucosaminyltransferase 5

All selected genes showed statistically significant differences in the 300 ng/kg group (P<0.05).

+: up-regulation, -: down-regulation

a) Fold change, ratio of mean expression values (300 ng/kg group vs control group)

b) Fold change, ratio of mean expression values (30 ng/kg group vs control group)

¢) Symbol in LocusLink database

d) Description in Agilent Rhesus Macaque Gene Expression Microarrays (Agilent Technologies)
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Table 18 (continued)

List of differentially expressed genes in the prostate (up-regulation), by microarray analysis

Fold change Fold change ) J
o y Symbol © Description?
(300 ng/kg) (30 ng/kg)
+2.93 - 1.65 S10042 S100 calcium binding protein A2
+2091 +1.27 COLIAl Collagen type 1 alpha 1
Sema domain immunoglobulin domain (Ig) short basic
+2.90 +2.47 SEMA3E
domain secreted (semaphorin) 3E
+2.90 +2.10 WDR63 WD repeat domain 63
+2.84 -2.03 ITGB1BP3 Integrin beta 1 binding protein 3
+2.82 +1.54 GAL3ST4 Galactose-3-O-sulfotransferase 4
+2.80 +1.51 SDF2L1 Stromal cell-derived factor 2-like 1
Tumor necrosis factor (ligand) superfamily member
+2.78 +1.58 TNFSFI5 s
+2.75 +2.64 ALCAM Activated leukocyte cell adhesion molecule
Met proto-oncogene (hepatocyte growth factor
+2.73 +1.24 MET P & (hepatocyte g
receptor)
+ 2.64 +1.14 LUM Lumican
+2.62 + 1.88 NMBR Neuromedin B receptor
+2.61 +1.98 CFH Complement factor H
+2.60 +2.26 OSRF Osmosis responsive factor
S100 calcium binding protein A4 (calcium protein
+2.59 +1.69 S10044
calvasculin metastasin murine placental homolog)
+2.58 -1.67 IRX1 Iroquois homeobox protein 1
Phosphorylase glycogen; liver (Hers disease glycogen
+2.51 +2.36 PYGL P ry Eeoe ( sveos
storage disease type VI)
+2.48 + 1.60 CFHLI Complement factor H-related 1
+2.43 +1.61 ZNF597 Zinc finger protein 597
+242 + 1.85 ZDHHCI13 Zinc finger DHHC domain containing 13
+2.39 +1.70 TMEM4 Transmembrane protein 4
+2.39 +3.39 XKRX X Kell blood group precursor-related X-linked
Wingless-type MMTV  integration site family
+2.37 +1.35 WNT54
member SA
+2.36 +1.61 MMP23B Matrix metalloproteinase 23B

All selected genes showed statistically significant differences in the 300 ng/kg group (P<0.05).

+: up-regulation, -: down-regulation

a) Fold change, ratio of mean expression values (300 ng/kg group vs control group)

b) Fold change, ratio of mean expression values (30 ng/kg group vs control group)

¢) Symbol in LocusLink database

d) Description in Agilent Rhesus Macaque Gene Expression Microarrays (Agilent Technologies)
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Table 18 (continued)

List of differentially expressed genes in the prostate (up-regulation), by microarray analysis

Fold change Fold change g o L4

(300 ngkg)” (30 k) ymbol Description

+2.36 +2.87 LPL Macaca mulatta lipoprotein lipase

+2.36 +4.85 KLKBI Macaca mulatta plasma kallikrein B1

+2.35 +1.92 NSUN6 NOLI/NOP2/Sun domain family member 6

+2.35 +1.56 COP! CARD only protein

+2.33 +2.76 APRGI AP20 region protein

+2.26 + 1.83 EROILB ERO1-like beta (S. cerevisiae)

+2.26 +2.16 PRSS16 Protease serine 16 (thymus)

+2.25 +1.55 NFE2L3 Nuclear factor (erythroid-derived 2)-like 3

+2.24 +2.04 SHQ1 SHQ1 homolog (S. cerevisiae)

+2.20 +1.71 CPNE?2 Copine 1I

+2.19 + 1.80 INFSF15 Synovial sarcoma X breakpoint 4

+2.17 +1.61 CLIC2 Chloride intracellular channel 2

+2.16 +5.59 KLKBI Kallikrein B plasma (Fletcher factor) 1

+2.12 +2.07 NR4A2 Nuclear receptor subfamily 4 group A member 2

+2.11 +2.03 PRLR Prolactin receptor

+2.11 +1.67 TCTEIL T-complex-associated-testis-expressed 1-like

+2.10 +1.95 NAPIL2 Nucleosome assembly protein 1-like 2

210 908 LILRP? Leukocyte immunoglobulin-like receptor pseudogene
2

208 i3 STSSIAL ST8 alpha-N-acetyl-neuraminide alpha-2
8-sialyltransferase 1

+2.07 - 1.53 TGFBI Transforming growth factor beta-induced 68kDa

+2.06 +1.62 PLK2 Polo-like kinase 2 (Drosophila)

+2.05 +2.01 TFCP2LI Transcription factor CP2-like 1

+2.04 +2.28 C4BPB Complement component 4 binding protein beta

+2.03 +2.14 C10orf79 Chromosome 10 open reading frame 79

+2.02 +1.54 NFYA Nuclear transcription factor Y alpha

+2.02 +2.07 FSHPRHI FSH primary response (LRPR1 homolog rat) 1

+2.02 +1.53 GFPTI Glutamine-fructose-6-phosphate transaminase 1

All selected genes showed statistically significant differences in the 300 ng/kg group (£<0.05).

+: up-regulation, -: down-regulation

a) Fold change, ratio of mean expression values (300 ng/kg group vs control group)

b) Fold change, ratio of mean expression values (30 ng/kg group vs control group)

¢) Symbol in LocusLink database

d) Description in Agilent Rhesus Macaque Gene Expression Microarrays (Agilent Technologies)
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Table 18 (continued)

List of differentially expressed genes in the prostate (up-regulation), by microarray analysis

Fold change Fold change ) 4
) ) Symbol ¢ Description?
(300 ng/kg)” (30 ng/kg)
+2.00 +1.74 LOC127540 HMG2 like
+1.97 +1.68 ECRGH4 Esophageal cancer related gene 4 protein
+1.97 + 1.60 RADYB RADO9 homolog B (S. cerevisiae)
+1.97 +1.74 GUCYIA3 Guanylate cyclase 1 soluble alpha 3
Solute carrier organic anion transporter familymember
+1.95 +1.94 SLCOI142
1A2
+ 1.94 +1.79 DDX53 DEAD (Asp-Glu-Ala-Asp) box polypeptide 53
+1.93 +2.18 GPRI26 G protein-coupled receptor 126
+1.93 + 1.80 RNF125 Ring finger protein 125
Steroid sulfatase (microsomal) arylsulfatase C isozyme
+1.89 +1.90 STS ( ) ary m
S
Matrix metalloproteinase 2 (gelatinase A  72kDa
+1.87 +1.20 MMP2 )
gelatinase 72kDa type IV collagenase)
Solute carrier family 24 (sodium/potassium/calcium
+1.86 +1.61 SLC2441
exchanger) member 1
+ 1.85 + 1.75 TALDOI Transaldolase 1
+1.84 +2.19 CDH?2 Cadherin 2 type 1 N-cadherin (neuronal)
+1.82 -1.56 KCNK1 Potassium channel subfamily K member 1
+1.81 +1.53 HIST2H2BE Histone 2 H2be
+1.75 +1.83 IFI16 Interferon gamma-inducible protein 16
+1.73 +1.58 ADD3 Adducin 3 (gamma)
+1.71 +1.56 FLJ90650 Laeverin
+1.71 +1.95 WDR31 WD repeat domain 31
SMCS5 structural maintenance of chromosomes 5-like 1
+1.69 +1.62 SMCS5LI1
(yeast)
+ 1.66 +1.53 EXT2 Exostoses (multiple) 2
+1.64 +1.86 CDW92 CDW92 antigen
+1.64 +6.91 TTBK1 Tau tubulin kinase 1
+ 1.64 +1.54 CGI-90 CGI-90 protein

All selected genes showed statistically significant differences in the 300 ng/kg group (£<0.05).

+: up-regulation, -: down-regulation

a) Fold change, ratio of mean expression values (300 ng/kg group vs control group)
b) Fold change, ratio of mean expression values (30 ng/kg group vs control group)

c) Symbol in LocusLink database

d) Description in Agilent Rhesus Macaque Gene Expression Microarrays (Agilent Technologies)
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Table 18 (continued)

List of differentially expressed genes in the prostate (up-regulation), by microarray analysis

Fold change Fold change S o o

(300 ng/kg)” (30 ng/kg)” ymbol Description

+ 1.63 +1.70 ANXA3 Annexin A3

+ 1.62 +1.92 STXBPS Syntaxin binding protein 5 (tomosyn)

+ 1.61 -1.62 CDC42EP] CDCA42 effector protein (Rho GTPase binding) 1
+ 1.60 +1.58 Céorf146 Chromosome 6 open reading frame 146

+ 1.58 +2.20 HRH1 Histamine receptor H1

+1.57 +1.55 SH3BPS SH3-domain binding protein 5 (BTK-associated)
+ 1.55 - 1.60 CGI-37 Comparative gene identification transcript 37
+1.54 +2.00 RDX Radixin

+1.53 +3.54 LOC81691 Exonuclease NEF-sp

+1.53 +1.65 C2lorfl19 Chromosome 21 open reading frame 119

+1.53 -2.15 ALDHIBI Aldehyde dehydrogenase 1 family member Bl
+1.53 -2.38 ALDH3B2 aldehyde dehydrogenase 3 family member B2

+ 1.51 - 1.89 BAG2 BCL2-associated athanogene 2

All selected genes showed statistically significant differences in the 300 ng/kg group (P<0.05).

+: up-regulation, -: down-regulation

a) Fold change, ratio of mean expression values (300 ng/kg group vs control group)
b) Fold change, ratio of mean expression values (30 ng/kg group vs control group)

¢) Symbol in LocusLink database

d) Description in Agilent Rhesus Macaque Gene Expression Microarrays (Agilent Technologies)
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Table 19

List of differentially expressed genes in the prostate (down-regulation), by microarray analysis

Fold change

Fold change

Go0ngkey  (onghgy e Description”

5567 13 GFER Growth factor augmenter of liver regeneration (ERV1
homolog S. cerevisiae)

- 10.62 -1.79 TFF3 Trefoil factor 3 (intestinal)

-9.01 +1.94 NPTXR Neuronal pentraxin receptor

-8.13 + 2.89 SPTBNI Spectrin beta non-erythrocytic 1

- 8.07 +3.34 ORI0A43 Olfactory receptor family 10 subfamily A member 3

-8.05 +2.20 LOC5]236  Brain protein 16

- 8.04 -2.05 PENK Proenkephalin

- 7.58 + 1.81 DOC24 Double C2-like domains alpha

-6.70 -2.20 POTE? Protein expressed in prostate ovary testis and placenta 2

-6.15 -2.89 ATP2B3 ATPase Ca++ transporting plasma membrane 3

- 6.01 -2.79 NTS Neurotensin

-522 +2.31 CABPI Calcium binding protein 1 (calbrain)

467 905 BIGATS Beta-1 3-glucuronyltransferase 3
(glucuronosyltransferase I)

-4.54 -1.64 MID1 Midline 1 (Opitz/BBB syndrome)

-4.51 + 1.98 TESSP2 Testis serine protease 2

-4.30 +1.61 TSPANI102  Tetraspanin 10

-393 +1.56 BMPI Bone morphogenetic protein 1

-3.38 +1.70 IRX4 Yippee-like 3 (Drosophila)

-3.29 - 1.51 FOXC1 Forkhead box Cl

-3.28 +1.78 CALMLS Calmodulin-like 5

395 L Lss FLI32416 Homolog of mouse skeletal muscle sarcoplasmic
reticulum protein JP-45

-3.23 +2.80 NNMT Nicotinamide N-methyltransferase

-321 -1.63 GAL3ST3 Galactose-3-O-sulfotransferase 3

390 10 SRDSA Steroid-5-alpha-reductase alpha polypeptide 1 (3-oxo-5
alpha-steroid delta 4-dehydrogenase alpha 1)

Sr 178 PAMCI Peptidylglycine alpha-amidating monooxygenase

COOH-terminal interactor

All selected genes showed statistically significant differences in the 300 ng/kg group (£<0.05).
+: up-regulation, -: down-regulation
a) Fold change, ratio of mean expression values (300 ng/kg group vs control group)
b) Fold change, ratio of mean expression values (30 ng/kg group vs control group)

¢) Symbol in LocusLink database
d) Description in Agilent Rhesus Macaque Gene Expression Microarrays (Agilent Technologies)
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Table 19 (continued)

List of differentially expressed genes in the prostate (down -regulation), by microarray analysis

Fold change  Fold change

(300 ng/ke)” (30 ng/ke)” Symbol” Descripion”

-3.16 + 1.61 S0X14 SRY (sex determining region Y)-box 14

-3.13 +2.57 ZBTBI16 Zinc finger and BTB domain containing 16

-3.13 + 1.56 IL13 Interleukin 13

-3.09 +2.01 PCSK4 Proprotein convertase subtilisin/kexin type 4

-3.04 +2.07 HCAP-G Chromosome condensation protein G

-3.03 +1.70 OPRLI Opiate receptor-like 1

-3.02 -1.73 DRF] Dbf4-related factor 1

-3.01 +1.66 ITIH3 Inter-alpha (globulin) inhibitor H3

-2.97 +1.53 FLJ14871 Coronin actin binding protein 6

-2.96 +3.32 NPHPI Nephronophthisis 1 (juvenile)

-2.93 +2.05 FIGN Fidgetin

-291 +1.53 BARHL1 BarH-like 1 (Drosophila)

-2.85 +2.27 PPP4C Protein phosphatase 4 (formerly X) catalytic subunit

28 186 CAMK2B Calcium/calmodulin-dependent protein kinase (CaM
kinase) 11 beta

-2.76 + 1.96 KLK3 Kallikrein 3 (prostate specific antigen)

-2.65 -233 SHANK?2 SH3 and multiple ankyrin repeat domains 2

-2.63 +2.19 CPTIA Carnitine palmitoyltransferase 1A (liver)

-2.59 + 1.51 CTEN C-terminal tensin-like

-2.58 +1.58 ZNF195 Zinc finger protein 195

-2.57 +1.56 MICAL-L2 MICAL-like 2

-2.55 +1.70 Cl9orf33 Chromosome 19 open reading frame 33

-2.53 + 1.90 CLTCLI Clathrin heavy polypeptide-like 1

s o4l KCNFI Potassium voltage-gated channel subfamily F
member 1

-2.47 -2.85 APLN Apelin AGTRLI1 ligand

247 1sg SCT4 Small  glutamine-rich  tetratricopeptide  repeat

(TPR)-containing alpha

All selected genes showed statistically significant differences in the 300 ng/kg group (£<0.05).

+: up-regulation, -: down-regulation

a) Fold change, ratio of mean expression values (300 ng/kg group vs control group)

b) Fold change, ratio of mean expression values (30 ng/kg group vs control group)

¢) Symbol in LocusLink database

d) Description in Agilent Rhesus Macaque Gene Expression Microarrays (Agilent Technologies)
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Table 19 (continued)

Fold change Fold change Y .

(300 nglkg)” (30 ng/kg)” Symbol Description

oy 596 GDFS Growth differentiation factor 5 (cartilage-derived
morphogenetic protein-1)

-2.46 +1.57 SEZ6L2 Seizure related 6 homolog (mouse)-like 2

-2.44 +1.84 PRMT7 Protein arginine N-methyltransferase 7

-243 +1.60 WIRE WIRE protein

-243 - 1.88 SUOX Sulfite oxidase

oy 170 TRPVS Transient receptor potential cation channel subfamily
V member 6

541 316 RIPK] Receptor  (TNFRSF)-interacting  serine-threonine
kinase 1

-241 +1.57 MMP28 Matrix metalloproteinase 28

-2.40 +2.06 FAAH Fatty acid amide hydrolase

-2.35 - 1.66 LOCI61931 Testis nuclear RNA-binding protein-like

-235 -1.08 PRDMS5 PR domain containing 5

-2.32 +1.67 GLRA2 Glycine receptor alpha 2

-2.32 +2.39 ZNF192 Zinc finger protein 192

-2.30 -1.57 CBX6 Chromobox homolog 6

-2.29 +1.55 GGTI Gamma-glutamyltransferase 1

-2.24 +1.90 SULT4A1 Sulfotransferase family 4A member 1

-2.23 +1.52 CRYBBI Crystallin beta B1

-2.23 +1.54 GJA3 Gap junction protein alpha 3 46kDa (connexin 46)

-2.22 +1.60 GGIL4 Gamma-glutamyltransferase-like 4

-2.22 - 1.88 GRWDI Glutamate-rich WD repeat containing 1

-2.18 - 1.51 XAB2 XPA binding protein 2

-2.18 +1.66 ZNF297 Zinc finger protein 297

-2.18 -249 GPR88 G-protein coupled receptor 88

-2.16 +2.10 LIM2 Lens intrinsic membrane protein 2 19kDa

-2.16 +1.91 Cé6orf32 Chromosome 6 open reading frame 32

-2.15 +2.82 ZNF312 Zinc finger protein 312

-2.15 +2.01 SYTI3 Synaptotagmin XIII

List of differentially expressed genes in the prostate (down -regulation), by microarray analysis
All selected genes showed statistically significant differences in the 300 ng/kg group (£<0.05).

+: up-regulation, -: down-regulation

a) Fold change, ratio of mean expression values (300 ng/kg group vs control group)
b) Fold change, ratio of mean expression values (30 ng/kg group vs control group)

¢) Symbol in LocusLink database

d) Description in Agilent Rhesus Macaque Gene Expression Microarrays (Agilent Technologies)
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Table 19 (continued)

List of differentially expressed genes in the prostate (down -regulation), by microarray analysis

Fold change Fold change o @

(300 nghke)” (30 ng/kg)h) Symbol Description

-2.15 +1.71 ACVR2B Activin A receptor type 11B

-2.14 +2.60 RGS13 Regulator of G-protein signalling 13

-2.14 +2.82 ANGPTL3 Angiopoietin-like 3

-2.14 +2.78 UNQ5830 AILTS5830

-2.14 +2.66 LOX Lysyl oxidase

-2.14 +1.68 PCDHIIX Protocadherin 11 X-linked

-2.11 -1.62 TTYH3 Tweety homolog 3 (Drosophila)

-2.09 +2.09 ALPL Alkaline phosphatase liver/bone/kidney

-2.07 - 1.61 ARHGAPI Rho GTPase activating protein 1

206 204 EIMO3 Engulfment and cell motility 3 (ced-12 homolog C.
elegans)

-2.06 +1.70 GRM7 Glutamate receptor metabotropic 7

-2.05 +2.14 GLIPRI GLI pathogenesis-related 1 (glioma)

-2.01 -1.91 BFSPI Beaded filament structural protein 1 filensin

-2.01 +1.59 SPTBN2 Spectrin beta non-erythrocytic 2

500 1 TRPMA Transient receptor potential cation channel subfamily
M member 4

-1.99 +1.53 NFXI Nuclear transcription factor X-box binding 1

- 1.99 +1.91 AKAPSL A kinase (PRKA) anchor protein 8-like

-1.97 - 1.53 ARHGEF18 Rho/rac guanine nucleotide exchange factor (GEF) 18
V-rel reticuloendotheliosis viral oncogene homolog B

- 1.96 -2.03 RELB nuclear factor of kappa light polypeptide gene
enhancer in B-cells 3 (avian)

- 1.96 - 1.59 ESRRBLI Estrogen-related receptor beta like 1

-1.95 -2.50 ADCYAPI Adenylate cyclase activating polypeptide 1 (pituitary)

- 1.95 -1.72 HIF34 Hypoxia inducible factor 3 alpha subunit

-1.93 +2.85 LOC51760 B/K protein

-1.93 +1.95 GASS Growth arrest-specific 8

-1.93 - 1.52 AKI Adenylate kinase 1

All selected genes showed statistically significant differences in the 300 ng/kg group (P<0.05).
+: up-regulation, -: down-regulation
a) Fold change, ratio of mean expression values (300 ng/kg group vs control group)
b) Fold change, ratio of mean expression values (30 ng/kg group vs control group)

¢) Symbol in LocusLink database
d) Description in Agilent Rhesus Macaque Gene Expression Microarrays (Agilent Technologies)
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Table 19 (continued)

List of differentially expressed genes in the prostate (down -regulation), by microarray analysis

Fold change

Fold change

) . Symbol ¢ Description”
(300 ng/kg)” (30 ng/kg)”
Eukaryotic translation initiation factor 3 subunit 9 eta
-1.90 -1.77 EIF3S9
116kDa
-1.90 +2.33 C20orfl51 Chromosome 20 open reading frame 151
- 1.89 +1.56 PIGQO Phosphatidylinositol glycan class Q
Uveal autoantigen with coiled-coil domains and
-1.87 -1.53 UACA
ankyrin repeats
- 1.87 +1.54 NOXAI NADPH oxidase activator 1
- 1.86 +1.94 PRSSS Protease serine 8§ (prostasin)
-1.85 +1.77 GGTLA4 Gamma-glutamyltransferase-like activity 4
-1.85 +1.59 FDXR Ferredoxin reductase
Leucine zipper-EF-hand containing transmembrane
-1.85 -1.68 LETMI )
protein 1
Myocilin trabecular meshwork inducible
-1.85 -3.24 MyocC o
glucocorticoid response
- 1.85 +2.59 T7C214 Tetratricopeptide repeat domain 21A
-1.85 +2.24 Cl9orf18 Chromosome 19 open reading frame 18
- 1.85 -1.90 ASCLI Achaete-scute complex-like 1 (Drosophila)
-1.85 +1.69 CAPNY Calpain 9
- 1.85 -1.61 MAP2K3 Mitogen-activated protein kinase kinase 3
-1.84 -1.72 KI440082 KIAA0082
-1.83 +2.08 SIGIRR Single Ig 1L-1R-related molecule
-1.83 +1.53 ABCI ATP-binding cassette sub-family A
-1.83 -1.87 KLF16 Kruppel-like factor 16
- 1.83 +1.51 CARDI4 Caspase recruitment domain family member 14
- 1.81 +2.05 NXF5 Nuclear RNA export factor 5
tRNA (5-methylaminomethyl-2-thiouridylate)
-1.81 +1.65 TRMTI
-methyltransferase 1
- 1.80 + 1.88 AGER Advanced glycosylation end product-specific receptor
-1.79 -2.71 C2lorf62 Chromosome 21 open reading frame 62
-1.77 +1.51 FBXL4 F-box and leucine-rich repeat protein 4

All selected genes showed statistically significant differences in the 300 ng/kg group (P<0.05).
+: up-regulation, -: down-regulation
a) Fold change, ratio of mean expression values (300 ng/kg group vs control group)
b) Fold change, ratio of mean expression values (30 ng/kg group vs control group)

¢) Symbol in LocusLink database
d) Description in Agilent Rhesus Macaque Gene Expression Microarrays (Agilent Technologies)
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Table 19 (continued)

List of differentially expressed genes in the prostate (down -regulation), by microarray analysis

Fold change  Fold change

(300 ngkg)” (30 ng/k)” Symbol ¢ Description”

-1.76 +1.56 ELK4 ELK4 ETS-domain protein (SRF accessory protein 1)
-1.75 +1.74 KIAA1811 KIAA1811 protein

-1.75 +2.16 AEGP Apical early endosomal glycoprotein precursor

- 1.75 +1.59 PILRB Paired immunoglobin-like type 2 receptor beta
-1.74 - 1.78 LSAMP Limbic system-associated membrane protein

-1.74 +2.19 MYTIL Myelin transcription factor 1-like

-1.72 +1.69 C200rf81 Chromosome 20 open reading frame 81

-1.72 - 1.69 TOMM34 Translocase of outer mitochondrial membrane 34
-1.71 +1.68 MECT! Mucoepidermoid carcinoma translocated 1

-1.70 +1.50 LAMB? Laminin beta 2 (laminin S)

-1.70 +1.56 GABBRI Gamma-aminobutyric acid (GABA) B receptor 1
-1.70 +1.54 HOXC9 Homeo box C9

-1.70 +2.23 ABTBI Ankyrin repeat and BTB (POZ) domain containing 1
- 1.69 +1.63 LOCS553158 PRR5-ARHGAPS fusion

-1.69 +1.91 TGDS TDP-glucose 4‘6—dehydratase

-1.69 -1.85 RPS6KA2 Ribosomal protein S6 kinase 90kDa polypeptide 2
167 s GNS ICIi;;c)osamlne (N-acetyl)-6-sulfatase (Sanfilippo disease
- 1.67 +2.46 TRIMY Tripartite motif-containing 9

- 1.66 -1.56 LLGLI Lethal giant larvae homolog 1 (Drosophila)

- 1.66 +1.55 APISI Adaptor-related protein complex 1 sigma 1 subunit
- 1.65 +1.72 MSMB Microseminoprotein beta-

- 1.64 - 1.79 KIAA40232 KIAA0232 gene product

- 1.64 +1.50 MIA Melanoma inhibitory activity

-1.64 +3.36 ILDRI Immunoglobulin-like domain containing receptor 1
-1.62 +1.60 SSB3 SPRY domain-containing SOCS box protein SSB-3
-1.62 -1.85 RAII7 Retinoic acid induced 17

- 1.61 +1.51 CPSF3L Cleavage and polyadenylation specific factor 3-like
- 1.60 +5.22 NEGRI Neuronal growth regulator 1

All selected genes showed statistically significant differences in the 300 ng/kg group (£<0.05).

+: up-regulation, -: down-regulation

a) Fold change, ratio of mean expression values (300 ng/kg group vs control group)

b) Fold change, ratio of mean expression values (30 ng/kg group vs control group)

¢) Symbol in LocusLink database

d) Description in Agilent Rhesus Macaque Gene Expression Microarrays (Agilent Technologies)
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Table 19 (continued)

List of differentially expressed genes in the prostate (down -regulation), by microarray analysis

Fold change

Fold change

(300 ngke)l” (30 kg’ Symbol ¢ Description”

160 188 SNAPCA Small nuclear RNA activating complex polypeptide 4
190kDa

- 1.59 +1.54 ILVBL 1lvB (bacterial acetolactate synthase)-like

- 1.59 +2.11 YPELI Yippee-like 1 (Drosophila)

-1.59 +1.69 ACACB Acetyl-Coenzyme A carboxylase beta

- 1.58 +1.78 STAP2 Signal-transducing adaptor protein-2

1sg 185 KCNMB3 Potassium large conductance calcium-activated channel
subfamily M beta member 3

- 1.57 +1.71 SNIP SNAP25-interacting protein

s s NUDTIS 22311;(1 EEnucleos1de diphosphate linked moiety X)-type

- 1.57 +1.74 RTEL] Regulator of telomere elongation helicase ]

- 1.57 +1.75 MGC52000 CXYorfl-related protein

- 1.56 -1.59 WDRI1 WD repeat domain |

- 1.55 +1.61 HSCARG HSCARG protein

-1.54 +1.79 LIMR Lipocalin-interacting membrane receptor

-1.54 -2.01 RHOQ Ras homolog gene family member Q

-1.54 +1.73 GABRG1 Gamma-aminobutyric acid (GABA) A receptor gamma 1

-1.53 +1.58 CDK10 Cyclin-dependent kinase (CDC2-like) 10

-1.53 + 2.86 CALML6 Calmodulin-like 6

-1.53 +2.71 KIFI2 Kinesin family member 12

-1.53 +1.59 ZNF43 Zinc finger protein 43 (HTF6)

-1.52 - 1.87 BHD Folliculin

-1.52 +1.74 GABRA2 Gamma-aminobutyric acid (GABA) A receptor alpha 2

- 1.50 +1.50 HS38T341 Heparan sulfate (glucosamine) 3-O-sulfotransferase 3A1

All selected genes showed statistically significant differences in the 300 ng/kg group (P<0.05).
+: up-regulation, -: down-regulation
a) Fold change, ratio of mean expression values (300 ng/kg group vs control group)
b) Fold change, ratio of mean expression values (30 ng/kg group vs control group)

¢) Symbol in LocusLink database
d) Description in Agilent Rhesus Macaque Gene Expression Microarrays (Agilent Technologies)
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Table 20

List of differentially expressed genes associated with histopathological changes in the

prostate, by microarray analysis

b)

Fold change

Fold change

Category Symbol ¥ Accession Reference
(30 ng/kg)? (300 ng/kg) ¥
Fibrogenesis TGM4 NM_003241 +2.05 + 468.86 [95, 96]
GREM]1 NM_013372 +1.20 +9.57 [97]
COMP NM_000095 +1.05 +3.68 [98]
COL1Al NM_000088 +1.27 +2.91 [99-101]

LUM NM_002345 +1.14 +2.64 [102]
WNT5A NM_003392 +1.35 +2.37 [103]

TGFBI NM_ 000660 -1.53 +2.07 (101, 104, 105]
Inflammatory LIPG NM_006033 +2.05 +10.60 [106]
response ANXAI NM_000700 +1.65 +4.20 [107]
TNFSF15  NM 005118 +1.58 +2.78 [108]
Disruption of cell ALCAM NM_001627 +2.64 +2.75 [109]

component MMP2 NM_004530 +1.20 +1.87 [100, 110, 111]
ARHGEF18 NM 015318 -1.53 -1.97 [112]
Tumorigenesis MET NM_000245 +1.24 +2.73 [116]
PENK NM 006211 -2.05 - 8.04 [117]
SRD5A1 NM_001047 +1.50 -3.20 [118]
PRDMS5 NM 018699 - 1.08 -2.35 [119]
Antitumorigenesis APRG1 NM_178342 +2.76 +2.33 [122]
ECRG4 NM_032411 +1.68 +1.97 [123]
TFF3 NM_003226 -1.79 - 10.62 [124]
FOXCI NM_001453 -1.51 -3.29 [125]
RELB NM 006509 -2.03 - 1.96 [126]

All selected genes showed statistically significant differences in the 300 ng/kg group

(P<0.05).

+: up-regulation, -: down-regulation

a) Symbol in LocusLink database

b) GeneBank accession number

¢) Fold change, ratio of mean expression values (30 ng/kg group vs control group)

d) Fold change, ratio of mean expression values (300 ng/kg group vs control group)
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MMP2 + 3.08 + 1.87

Fig. 9.

(A) Effects on relative mRNA expression levels in male offspring exposed to TCDD in utero

and during lactation at dose levels of O (control), 30 and 300 ng/kg. Real-time
quantitative PCR was conducted for 4 selected genes (TGM4, TGFBI1, COLIAI, and
MMP?2) that showed differential expression in microarray analysis.  Real-time
quantitative PCR and data collection were performed using the ABI 7500 instrument and
TagMan Gene Expression Assays (Applied Biosystems, Foster City, USA).
Quantitative values were normalized to 18S ribosomal RNA. Each bar represents the

mean = SE.

(B) The comparison of fold changes between Real-time quantitative PCR and microarray

analysis in the selected genes. The fold changes in the 300 ng/kg group are described in
each analysis. The expression patterns were similar between Real-time quantitative

PCR and microarray analysis.
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BESE
T

AEFFETIE, BT TDI EE OEME L7257 86 ngkg DRI 13 BB LV 3 FREITHS
5 30 MNIT 300 ng/kg DIEEED TCDD %, 7 HA7 I OIEHR 20 HA 5 51k 90

CARNARRNIEIE—E ERDEICENINAR G TRESE, TOXRMEAROH
ARTB L O AEBORAEITHT 2 EEICDWTHRE L. TCDD B % 2T REY)
2k o TAHRS MBI OHE SN IMENIT, HERAIGELZ 7ROLITHRL,
HE R ORSRE, TVEEBEORE, HE, R EE, FNII, k8 ORI
BREZRITo 2. BIIIRIZPBWTIE, DNA X 7 07 L f##3 LU Real-time PCR %
FU /2 mRNA FH L X))V OERIICED, ZOREZFMIIRAL .

ZDFER, 30 3 5L 300 ng’kg O TCDD % REEIMW) OIE IR IR B L O H B (U
B 20 F~50et% 90 H) KRR TH, BEHO—RECHE, SATH, KR
W, BN NCERAMOES ICHS M RE(LIZA S NN T, WE, JLED
LB OAEBIEE QBEEICDNWTSH, MEEH & TCDD B & OMIZH 5 0 7aEEH
ENABMoEHOD, YR80 HDImiEH TCDD #EMN FE OME kS D b &g
L~V %51 U7z 300 nghkg BED 4 B TIE, &FIICBWTIRIREBHOTE, FLEDH D
WIEHAER 1 » AUNORTEASIE RSNz, £, THTTINTHT S TCDD i

EHRBEOBIMZOWTIE, W DODIFET N — T2 L > T SN TN SH[69-71].
L7=75 T, TCDD B8 &R, EDH D WITHEZBBRWECIZDOWTIE, fifs
MO W RBERDIFET 2 WHEMEDVRIR S 7z,

AR, BORKREESIEASNZHDOD, Hhih, —iIKESIURERIKE

IZDWWTIE, TCDD BB ICERT 3 L E2 5N REIASNEM o7, KEIZEL
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T, MEpEAE M2 D HED AR 3 K ARRIT, *EHRERE & LR U THI 10% 0 ok 358 inim il
WA SN, TORKIIDWTIIHSNMITERN o, HAEROERE 7 kR T
OFRTIL, BHEOBEGE) 300 ngkg BEOME 1 HlB LM 2 BT, MORIREESD
KO EHEREFH N 1 flTH SNz, BB IO OB IREY OHRITBNTSH
ASNTHO, MEERRETIZBIT D O NERRBLOFOREROWAD, ke
MEIZBTOHERENNTA—FDOEHEEOET, YHTZPIVIZBITS TCDD Bk
CERRLUZREHZEEEZ 5Nz, —F, 30ngkg BETIE, el d & TCDD KR
DI I N7 LEDXKDIZ, YHTZFYIVORAERS LRI 30
5113300 ng/kg DIEFE D TCDD % eE X W 7= 4538, A VI A S84 hn 4 il e i) (i)
B D TR R, MR IC BT 2 U DNERE O, A ERERE 2 5Eb 1 5 K
HALFINT A—5 OE), flid I OERO NIRRT R 72 E4Y 300 ng/kg BEIZHB N
THENED, HAEROEFEEB I ERE DR ELZTMIT 5 L TRELRDS X
BRAS LU N (AR N R AV RS WA

T 14OV HUVE R OB AE TUE, 300 ng/kg BEDRKE TR IREE & b L THR
1312 U, FIREOR T-IREE I IR & s U OEHFMICEBICE L < L7z
IS OREMAERIZBIT 2 H TR OREAE, TCDD 2k 15 HD T v MZHR
BE LW DONOEBRIZBNWTHHMEINTNH[44,45,77]. =51, A FZUTD
TR TOTHEBREKRIC X > THPHIC TCDD #8221 7= BHERIZB N TS,
IRl D 5t HURS F-IB B DAY 22 RO LR BT BV TIHRE SN TN SH[90]. L7ZRN
ST, BB D 20T TCDD BEEIZE D, HHTE 53 KO RS IR E DO
DMBIERZINDZ &, FEWRWEEZZ SN, 512, YHTZFIVHAERD
K EIROF AR TR W T S, MR LIKENPERN O iy K T 0 f Bz

30 BILN300 ng/kg BETHSIL, TIUTTEW I FEOR B EARE 1300 Bl & e LT
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ZR L TWiz, 4, FBRICBAL TiE, 7RIZK U T TCDD BB& D 8 ld/hSho 7z,

7205, 300 ngkg BEIZ BT 2 H RS TR REOK 1/3 ETHAL TWEIZH
MIND ST, MRER, KHEERSIUEREST OB THREORML, Theth
FHHBEED 70, 89 BIUN77% TH o7z, ST 51T, 300 ngkg BE TIE I < BE ORSHLM
B L O RIS DA A SN H DD, IV M UMESH =0 D 2 s DL
REERIZ D W T B & ORIZEITA SR o7z, 25 DRI, BKEN
TEWXTY MBI HMEE AL TWWH[43-45,78,79,91]. TNHDT EMD5,
TCDD BREEIZHED KGR D 2 WK TFRARICH T 2 2813, #ER LA T D 50 idH
PRI T 2 BB E KT 5 E5H<, ZOHEEFNEEE D D WIS N
HOEEZ SN,

Z v N TIE, AGD EHEnS, RHAAD TCDD BEEIZEK T % —D DIz M i W Fi
ELTHITONTHBD, ZORKE L THEKDLZWIIHAERDO T > ROy BE DR
WDIREZENTWNWSH[43, 44, 78, 91]. S RIOEERTIX, 300 ngkg BEOMEH AR DOHIA
i T AGD 1, AR &g U CREMEmMZ R Lz d 00, A% 3wk R TiE
WEEEFEEETHE UL, £k, BERIIDWTIEENALNT, FOREIZDON
THRFE N0/, 51T, FEOEBRTEHMIER T A MATOBE, RO
T A MZAT7O2BLO DHT EBEIZDWT, TCDD MEER & R & ORITH S 2
AIRDSNRN o, TNEDILERAMITEZ D E, TCDD 27 717 TV O
BB I ORABICRE ST TH, TOHERTIE AGD BIUIVEFESR DFEEIZD
WTIH RS BEE KIZI 0D, BHFHNICEROENLN)VOZE LM KIZS /2N
HOEBZ SN, E/z, TCDD OFEH (TR &5 WK MERIIE T 228
H, 7oROF  RBEOREMVICENT2HDE Ty FTITHER TN 5 7H1[43-45,

78-79], T AT I TIEZF O EBIIMHE T/, MMOnREEEZ BT HHEREE X
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5Nz,

IR T, I DR TEFRB X O FIEEMED A BRI T 5 [
RSNz AT, 300 ng/kg BETIE W < DN DORITIZ B W T vl GE 7k e AV EREL T
&Y, TOHEEIIMEE S LKL TREFFICHRICHEML 2. 512, BMKEPRX
CEEE E &I DWW TIE, TCDD B I > THEKFRIHIT D Em) RS k.
INSOFRAIE, TCDD BEIZHEWT A7 VAR ORIARSS, A IIRS L k%
S DNDOZEN S S INTNWAHIRENREZRB TS50 EEZ, KIZ, BEMBX
OFALMAIZ TCDD BREZ 2727 7 FIVHA R OIS LR ITH T 528
WZDWTHEB Uz, AILIR O HEHAARRE TIE, 30 BXLU300 ngkg BEIZHBNWTH
BITRTE U7 BRI A B KO B AR O K0Sk B S LB L TAHA SN, S5
2iE, BRRZE TS 07200, REHEMIIIZ S K ORR LA O BRI,
TIROT T FINVHERIIBWTASNZ. ZTNSDOFEFEIE, KIERB L OHRMR
DARE % o -k L DY, TCDD BBEMN S 7 ER o727 7 IV HIAIRIZB W TBIE
TR TR TWEZEERBT 2D EEA SN, L, TATTFIIZRT
% TCDD ¥EHIEHK 1 [T THDEEZSTHO, ThHTZFHFIVHERICEE L
TCDD HMHETT DRI IR OHECITHF F L2 EI3B A< W, E51, TOERELL
TCDD W7 > ROF 2V BEOWDEGIERE I U THISIIRAZE L/ il REME IS T
B, Lo T, BAMBIOEA TCDOD BEIC X > TH - REEN T HFEEX T
WL, TN TZED 22T 4 v I REEBELTAEBR T RO T AT FIVHAERII KA
ZHDEHEL .

MR D DNA <A 7 07 LA Tid, #HEbICBEE T 2 8EF (TGMY,
GREM1, COMP, COLIAI, LUM, WNTSA B XN TGFBI) [95-105], RHE LT B

T 5 EF (LIPG, ANXAI BEINTNFSFI5) [106-108], i ONT HH AR 5T & O A 1
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BT SR T (ALCAM, MMP2 33X TN ARHGEFIS8) [100, 109-112]DFHZEH
300 ng/kg BEICBWTHERR I N, TGM4, TGFBI, COLIAI X TN MMP2 DB I F13,
Real-time PCR IZBW T HAER T 7z, T415 D mRNA FEHL L X)LV O R B IRINIIRIC
B 2WEMBELEAHL, TRICBVWTHEITTOLNTH S ET D5 DHEE
2L 7. LIRS 2 WITHAMRE D S ORIEB L EBERIEE LTS
NTWDS. Y1 DA > OFFICE - TR Z M HIIL OREE S 85mx, Bz
IR EBEET 57201235 =7 VRBHEEELE T S[104, 105]. bT AT
& IF—H, RTF PG ORI ARG S & il 5881 2 #F5[95], ECM
DREMRITET FLTNWB[96]. £z, "I ATIVE I F—YIE, &OHE MR
BB DY A N A > TH5D TGFBI OIEMALEE U T, HEEMICHHELEST D%
F 24 > TWW5[104]. TCDD HE8& % 5Z1F 7= 300 nghkg BED 7 A1 7 )L A VR D EITILAR
WZBNWTH TGM4 BE TGFBI ODRBLEFNA LN/, NS DBEETEGHMN
AISIHR OBHMECICEERRRER 2L AEDbDEEZ SN, ERIEFEBMABE T,
ECM k5 DFEAE E R REDING > ADMERF SN TW S, ECM k43 D F 72 547 13kt
FHIC Lo TEASINS 1 BOF5—5 2 (COLIAI) TH5H[104], MMP {& ECM
NRIZBEGLTWAWEE L THSNTHBO, HlloiEfTid coLial &
MMP2 OAREEIZE > THIERIESND EEZEZ 5N TNSD[99-101, 110, 111]. &5
12, M LTI, R IO S —S D OWRBIREENEZ D, FHUX MMP2 DI
Lzt TNWAHZ EPASNTWNS[99-101, 110, 111]. INSEHREMITEZ D
&, COLIAI & MMP2 DAREMHE L MMP2 DIEMEALA TCDD BEE2 2727 T
YL R ORIV TEE, 205 L ET LT WRNEEDIR L2 &E
A Bz,
ZLW TGM4 OFBIEHMD, 300 ngkg #ED DNA Y1 707 LA BB I
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Real-time PCR IZBWTAHA LN, ZOMRIL, REBIIERINIERIZBNWTSY
SINTHEBBEREHS TnD EFSHONTBHBO[113], BN TORFHXICHEEL T
WH[95]. A8 6 THEM U BT TIE, RS X OB E Y E B O f 8K 77 1)
IRHEMAA SNz, £z, KETIIABEKGENEEEEOMM, W9 O EE 3
ZRBT DR D BABEDIIRNA SNz, Lo T, F#LWIGM4 DFEBE ERB X
OR§EIZ BT H2A0IL, S D BERE Y B T B J ORI S ORI B L, il
IR OB E D KWL S BHEL T, 7ATFIVHAE RO TFAEERERBL Y
HWFIEEEOH BIKFREDICHRE G L2 D EHR L.

%], TCDD OIAMB L ORARRE I X > TT H 7 IV A B ORINIIRIC E
-FEEEEEE (EMT) [114, 11510 K5 72 RMAR I > TWa gt eE 2 /. £Z T,
EEMIEOZEMITDNT, MlafMEEDOHME &N, A RANU A2 F 77U >0
DNA XA 2707 LA#ERIZEH LD, N5 OREMEDIIASNBN /. &5
IZ, CDHI BETNINTGA6 IZDWWT, Real-time PCR Z fIVYT mRNA L X)L % FER
7z, DNA Y1707 LA EEMICERBEIA S N7z, sk, B
flD AR D L ORAE MR 2 & O FRI2BIT 2 BINRE{LE, 7TROT 7T
HAERTETTIIRBNRZCTH O, NHREIERAHEMICE S #D > Tk
HEHRE L. £z, DNA X1 707 LTI, 7T 2A4GICEEE T % algett N &
5 4 DDBIEFDFHBELE (MET O up-reguration, PENK, SRD5A1 3 X TN PRDMS5 O
down -reguration) [116-119]73A& 537z, EMT (&4 > ML ORISR Z 2R TH 5
[114, 115]1Z &5, BAESB I ONRALIC TCDD B 2 Z /=i RICBWTH >
3% WEH AR Z > TW DA REM 2 fEl U772y, W SRR 13T > Ml O 7
IR EINT, BN D= —ThH% PSA DAKTHZ AU LA > 3 &I

F120, 121]OFBIL NV D ERHABSNBN /I ENG, FINLERAT > O et
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MESIN/z. 5T, 4MO DNA AL 707 LA OERMNSIX, > O & B
W95 5 DOERTFDORIELE (APRGI B LN ECRG4 D up-reguration, TFF3, FOXCI
BELWRELB @ down -reguration) [122-126]HA 5N/, INSHEREGMITEZ S &,
TaA B KO AL TCDD Mg & 272 7107 A7 FIVIRAERIZBNWT, 228
BEINPTNREAVRB SN, AHZENB XS FAEYENRETER NS Z,
WHE(L 2 C TR O ZEMR N2 H D EHR L. L L, FILROBIELIC
Lo T, ANIAROMRERENE U T lgeEtE2 My, TCDD BEIZXL > THESH
SNZANLIROEREREX, KEBICBTOI2(bEBMEELT, KERT AT
HAR BB (W TFROBD, BTEFRBICH TEHEOKT) IF L
nJREMEARIE S Nz

PLED X S1Z, 300 ng/kg B TIE TCDD KR D812 X 0, MR OB
R, SRR, IEFIREICBT DY D /EREOED, FFHREREE 5D
BB ML F/NT A—5 OET), iBLOERONIRYREF R, SHBITRER
ERENEFERETROBD, BTAFRBICHFEIEORAD@ER, aisiiRicsir
% R OGS N BRAAAR D R IR & 11 o il /s E o a bz slER I L. -
77, 30 ng/kg BETIEFNS OBLIEA SNV, H5N7=ELTH 300 ngkg B &
g 2 EBMAEEILTH o2, TNE5DT ENS, TCDD AR B I O AL &
WZHES 7 ATV RO EBEIZ DWW TIE, 30 ngkg & 300 ngkg & ORIZEIEDNH
D, ZHUIBUTOHAIZBIT S TDI[63]|E DA L7257z LOAEL f#, 86 ng/kg (ZiTf
LTWabDEEZLNE. £z, FEOEROERED 5L, BifTOD TDI id 24725

BETHDEEZ LN,
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56 =

ER
BifT TDL & DHAfEE 72077 86 ng/kg D 1/3 B X3 FREICHHE T 5 30 (i
12 300 ng/kg DYEED TCDD %, 7 H7HIVOIELR 20 HH) S 31 90 HIZKRN A fof
BNEE—E LD EDICENEN AR THRESE, ZOXMROBAFTB IV
EROBEITH T H2EZMH L. TCDD B&E 22T/ L > TAHRS D
SOMHE S NHAERIE, HERBMIELZ 7 OLITHR L, HHZEIRORRRA,
TIVEBEORIE, FE, FE EE, B, BEOREMBREZTT> 2. HiT
BRIZHNTIE, DNA 12707 L1 S5 KU Real-time PCR Z AV 72 mRNA FEH
LRIVOEBICE D, FOREL IR LTz,

LN ORTR N 507z,

1. 30 & %\ id 300 ng/kg O TCDD % RFEM) O EIRHAR B L O H M (Ek 20 H~
SR 90 H) IZMBEIETH, BEYO—REBOWE, BRATE), KEHS,
FHEN NTEIRBIE O KRS ITH S R BIEA S nmh o 7z,

2. UiPE, FEEBINROEBRECOEEICDWTIY, MER & TCDD BEER & O
IS MM ERA SN S 12, RN O Mg TCDD IREN S 2 - 128 T
W, NS OMICKRRERDIEET S I REMEDVRIR S 7.

3. AEROHE, ~BIRERIUBRIKEIZONTIE, TCDD BRICEKNT % &5
ZHNBREIASNIRMN o7z, UL, 300 ngkg BEOHEIAR T, thk#z
WA DA% 3 AR IR INOMHHE N A S, MIZHEOBRER, U
INERE DD, i AL FREITD T SFBERE/N D A —5 OLH), B b
ORIRMEF R (BiRoB @, MotiiHizs) Nesnl.
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FRR A TIX, 300 ng/kg BEORMFE A REE S B U TR 13 12D L, B
ORI R B L TE LMD L. 2SS OREHAERITBIT 25T
HTFEOBDE, Ty FOERBRBLIVAFU T OEXRY TO LHBHREBERE (22
) OEFFERHRED L.

300 ngkg BETIE, HH LABERENOEFBREFROAEERBOBIOZNED
B R OZFEMNA SN, RBRER, HMEER, U MUMRGZ0O
FEHATIA R, AR R TR TR AL RICDOW T Z O BITRETH -
7z, WBRHDNTH TR T 52T, R LT H 2 WIZH ISR
KNI oHBEMKRTDHE, BEUFNAEEERINZFORZHEDITENHD &
HIr & N7z

MR AR ORI - A s da i aE, A ETEEs OFEITE L TIL, TCDD MREgit &%t
B EOMICHS M RATRD o NRho k., MEBIUHEEFTY > ROory 2§
EIZDOWTHHEETH D, TCDD BEIZH O TROBDILT > ROy Ak
TldaWwEEZ 5Nk,

TSR O BEHLAR F B A T, 30 BEKTN 300 ng/kg BEICHWTHIRITIKAFL 2
PR DA B L ORI EMB O KN A SNz, NS OERITRIEMILEE B
SO DR EZ > TeflfE b TH D, FNSIX TCOD BEN S THEKE-ZT
ANV AERIZBWTBIEETETEZ o TWe I EMRB ENT.

RINEBRD DNA <A 707 LA fRiTTid, MikELIcBM T 2857 (TGM4,
GREMI1, COMP, COLIAI, LUM, WNT54 B XN TGFBI) X, FIEZEIH
LRAET (LIPG, ANXAI X0\ INFSF15) , i ONTHI RS pR B o gr i1 BE
T BEET (ULCAM, MMP2 3L TNARHGEF18) DFEIAENN 300 ng/kg #EIZH

WTHERR I, TGM4, TGFBI, COLIAI WitNZ MMP2 O3Bl 513 Real-time
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PCRIZBWTHHER SN,

F#E T, AEERENSEEREOENE WY OMEEFE %2R T 25X 572N
WEDPEMA SNz, ELWTIGMY DFEB FRAPBIERICB T 281MIL, ¥k
DEEE Y E DOBBIE D L OREHALD DZEMEICBE L, Bl IR O BRALEL O f S
KO ITEINT 2 AR ORERIE S BMFEL, 7H7 I HA VRO H RS
TROWA, BT AR NEFEBHEOWNICE G LD RN
30 ng/kg B TIIFHHB IR B LAENE G TFROMD, BTAETrED IO
TAEEE QAR BINIRIZ BT D RAE SO DN BRHLER D B 8 2 11 © T il
{72 & D 300 ng/kg BETH 5N & OHEMEAEFHROFMEZLIZA S NN,
AENTZELTH 300 nghkg HEHKTHEMETH -7z, TNHOTENS,
TCDD DRRAEMEB K ORABER I E S 7 7 PV AR DOEEIZ DN T, 30
ng/kg & 300 ng/kg & DENZHMEDH O, FIUIBITOHAIZHBIT S TDIE T O HE

&E72o72 LOAEL fE, 86ng/kg IZIEIL TWaB EEZ SN,
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Summary

TCDD was injected to pregnant rhesus monkey females on Day 20 of gestation at an initial
dose of 30 or 300 ng/kg, the low dose set at one-third of the LOAEL body burden of TCDD
for rodents (86 ng/kg) and the high dose at about three times the LOAEL. Additional doses
of TCDD at 1.5 ng/kg or 15 ng/kg (i.e. 5% of initial dose) were administered by injection
every 30 days during the gestation and lactation periods until day 90 after delivery, to
maintain the desired body burden. The effects of TCDD on second generation pre- and
postnatal development were investigated. The offspring were delivered naturally and nursed
by TCDD-exposed dams, raised until the age of sexual maturity, and were necropsied at the
age of 7 years. The reproductive ability of the male offspring was evaluated by semen
analysis, hormone level assay, and histopathology of the testes, epididymides, prostate, and
seminal vesicles. A molecular biology approach (microarray analysis and real-time

quantitative PCR) was adopted for characterization of the prostate gland.

The following data were obtained.

1. Gestational and lactational exposure of pregnant rhesus monkeys to TCDD (from Day 20
of gestation until Day 90 after delivery) at dose levels of 30 and 300 ng/kg had no clear
effect on general maternal condition, nursing behavior, body weight, food consumption
or gestational length.

2. There were no clear differences in the incidences of abortion, stillbirth or postnatal death
of offspring between the control group and the TCDD exposure groups; however, a
causal relationship between gestational TCDD exposure levels in dams and fetal/postnatal
loss is a possibility.

3. There were no TCDD-related differences in sex ratio at birth, clinical signs, or appetite
condition in the offspring. However, in the 300 ng/kg group, body weight from the age

of 3 years (close to reaching sexual maturity) was suppressed by approximately 10%
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when compared with the control group. Furthermore, dental abnormalities, a decrease
in the number of lymphocytes, changes in serum biochemistry landmarks for hepatic
function, and gross abnormalities in the kidneys (white focus) and lungé (nodes) were
observed in the offspring in the 300 ng/kg group.

Semen analysis revealed that the total sperm count in the 300 ng/kg group was reduced
by approximately one-third that in the control group, and sperm concentration in this
group was significantly reduced when compared with the control group. Reductions in
ejaculated sperm numbers in male offspring are consistent with results from rats and the
results of an epidemiological survey of adult male residents of Seveso, Italy, following
accidental exposure to TCDD in infancy (22 years previously).

In the 300 ng/kg group, the ductus epididymis in the male offspring was clearly smaller
than in the control group, in conjunction with a decrease in reserved sperm number in the
cavity of the ductus epididymis; however effects on paired testis weight, diameter of the
seminiferous tubules, and spermatogonia, spermatocyte and spermatid per Sertoli cell
ratios were slight. Accordingly, TCDD-induced effects on the testes and
spermatogenesis are judged to be of lesser magnitude and sensitivity than the changes in
epididymal and ejaculated sperm numbers.

There were no differences in AGD or external genital development in the male offspring
between the control group and TCDD exposure groups. Circulatory and intra-testicular
androgen levels in the TCDD exposure groups were also comparable to those in the
control group. Taken together, it was considered that the reduction in sperm count
following in utero and lactational TCDD exposure were not caused -by decreasing
androgen levels in the male offspring.

Histopathological examination of the prostate revealed a dose-dependent decrease in the
number of glands, and a dose-dependent increase in interstitial tissue in the 30 and 300

ng/kg groups. Notably, inflammatory cell infiltration and disruption of the glandular
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10.

epithelium were also observed in offspring, 7 years after final transplacental and
lactational TCDD exposure.  These results indicated fibrosis in the prostate
accompanied by inflammatory responses and disruption of the glands, which were
considered to be ongoing changes.

Differential mRNA expressions associated with fibrosis (7GM4, GREMI1, COMP,
COLIAl, LUM, WNT5A and TGFBI), inflammatory response (LIPG, ANXAI and
TNFSF15) and disruption of cell component (ALCAM, MMP2 and ARHGEF18) were
demonstrated by microarray analysis, and up-regulation of TGM4, TGFBI1, COL1AI and
MMP?2 was confirmed with real-time PCR.

In the seminal vesicle, a dose-dependent increase in weight and dilatation of the lumen
indicating secretion retention were noted. It was inferred that marked expression of
TGM4 in the prostate and changes in the seminal vesicle correlated to excess production
of coagulum substance and alteration of semen composition. In addition to alteration of
semen composition, prostatic dysfunction by TCDD exposure induced by disruption of
the prostatic glands and fibrosis may have been involved in decreases in sperm count,
sperm viability and sperm activity in the TCDD-exposed rhesus monkey offspring.

At 30 ng/kg, decreases in ejaculated and epidermal sperm number, sperm viability, sperm
activity, and fibrosis in the prostate, accompanied by inflammatory responses and
disruption of glands of the prostate noted in the male rhesus monkey offspring in the 300
ng/kg group were either not induced or were of lesser magnitude. Therefore, it is
considered that the effect of in utero and lactational TCDD exposure on male
reproductive ability has a threshold somewhere between 30 and 300 ng/kg and is

probably in the order of 86 ng/kg, the value set as the current TDI in Japan:
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