B 1

JRE T BRI FE R A B 4
o/ WIS R ke =S

HERIR R DAL E D 5 2 IS 5 FE O

(21KD1003)

TRISEE~BEEE A HITEH S &

EREE SRt

SFn6 (2024) 4E 5 H



BIAE 2

“

FRRBIC KT DAL E D58 2 5Tl 5 FHEOWHE
SRRt AIAEF AHE T RIRILE

I1. AFFER R OHITICE 5 —E

44



B 3
JEA TR R B A B A (LS ) A 7 WF9E g 3E)
B0 3~5 R AT
FRARICH T DL E D&% FHE 3 5 FIE O (21KD1003)
frgeiiRE

SHRE ESIERSRGEEVEITRE =R

MAEEE

ARFZE T, ALZEWE O R &2 20 R BT WTREZR in vivo SHIEREN. 2 B & 35, 5 3~5 4F
R T 11 ORI E % 7 v M2 28 BRI A&RSE L. Mg R VE ARDZEAL & B
- SRESHRRA L A ROIRNT FIE L O 2T o 7o, T OREE, IR E ORIEIZRB W T, BRI
FRIT & 2 FRRIRIE N BRI O B R A, MRS /L8 AERE & 0 S BUBRIEIE L 0152 Z & RE T,
Fo, FRRERL L O KIOT REREAS I RLVEAMEE RFORKEZ R L, MEMHEEE LTAHTHD
EEZDN, 61T, FRIRICE T 5 T3« T4 k5 L BB F R IC k> TRIENTFT R
L3y FA (NIS) oftfEdu iz i, ITHEER JOWF UGT1A6 ZELIL, HTRHRIER OMFHEEIC
MM LSS TaetEvm@ s ivic, BLEORRZHE 2, 7 v b 28 HRIEERGEERRIZR T 25K

HOMm - A HEED DO 7 v —F v — b 2Bl Lz, EERZ2Em#HAEL LT, OECD 8L W
in vitro R DEFEITITKIR L L TE < OBUEDFE S
M. BEAFD in vivo ikBRIZAIA LS FIRE/R AR E DRI R E LB R EF OO LB LN,

ICCVAM/EPA RN FET HHMAFLEHEIZSMH L,
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A. BFREEMW

N WRELE O v MEREZEITLIRT X v A < fEt
SN T&7e, FIRIRERRIK T 25| & 2 b¥mEIC
DONTIE, R ELE GO AMERICHEZ RIEFT &
TRIA < J BTN 5, OECD (RE %5 15 /7 BRZEHEAS) 13, 2014
RIZHURIR AR VR v DIRERK ICE R L 5 2 5{LFY)
B O HIEICES T 5 Scoping Document 23 H L. 5
WCESSKHMRBTEREID O, £72. 2018 0D
E T, 90 HMRIERR 1% 5-5RBR O RERIE T A
R A AN IR ELE R 2B S v, HURIRE
FEOREICMA, HRRBE#EALVE L LTRY 33—
RIA =2 (13) « ¥ A B (T4) - FRRPBRFK AR
JLEY (TSH), Bz L A7 2—/L - LDL - HDL
EOMENRD HND Z & Loz, 2019 421 EFSA
(BRMN B S22 2H%EE) 705 | FUIRBRICR B A T T R 3E
WZBET 2GS B L 3 B8R A3, 2020 FFIZIX EU 05
FURIR A V& AR ELYE R SR E O LB ICBR T 5 5
EPA CKEEBRBIRHET) 7205 b PFHxS OEWIMRFEEE|C
BEE L T HUR AR A V& o BEELVE F O B 22 iR SR VE 3
METHDLETHRENZINTND, LL7eRb,
M3 AR VE AMEIF RO SFEIC L DB RE L,
FLHUR BRI E O DR B 72 5 T IEIZ OV TIL, WE TS
A BT ARBELNTWRVONREIRTH D,

Fox 1k, A TEHEE R 2 L E ) R
JWgE 2 (H30-4b2A-F87E-003) (VK 30 F=~4Fn 2
) IZBWT, AVE AL, FIRIRICEEZ R T

flix DLW E B —HETT v 228 HRERR O &5
L. IiE T3 + T4 - TSHIRE L L ORNRIRICIIT 5 T4 -
TEARIZI T D TSHFR B %2 o MRk L Mg LTz,
ZFORER ., T4 KT L O TSH M Z . R EA %
FW T Yo 2 X o TRE S SEUTH H TEE T dh
DT ERBA LN/ o T, WNOWRELITFRREALVE
Y DREEDIrTE B DN ANE « FEEAR TN - AEFERE
ABEICHLEDLZ s, XV RET NS L
E26N5,

AWFFECiE, EEEHER R L OGENES BT DN
B ELE O PN TF1E 72 & ONT 3R 3256 O 15 MU EE &
FEhid b E & BT, T MRRE O 7R B TR
SRR L IR BRIC L D, AL E O FIRIRZ B D
in vivo PHMIEMEN. & Hi5 T,

B. #EFE

e B X DRI E 2 7 » M T 28 A,
BEA R CTRERAFRG L, I oo Bk R & v
EUEEZRE Uiz, FRRAR « TR - IS DV C
i 2 B B 7 S L OV B AR 22 - SRR AL 2R - 4y
TEMFINT 2 FEhE L=, 2D DOFND, b S
B D VITFOREICH 28T A= DAL DY
B L, ALFWEORRIREED in vivo FHAILHE
NAZOW TR 21T - 72, BFZEHIR 238 U C. [EEEHERE
SR D R IR AR TN IS B D A IR LT,

1. 7y &RV 28 AMKER D& GRE (BH -
IRAR)
6EEDSD T b (xS THRT R — T
¥o)v) (BUC/EE) 1okt L, LFOO~DOFIZHS
<F 1L FEOH IR IE 2 28 HER &G L=,
O FRAE~L A% #—F[H5%E  Propylthiouracil




(PTU)%JQU“Methimazole (MMI)

JFIEC 31T 2 R IR A v ' o AR
Phenobarbital sodium salt (NaPB) 8 X ¢
Nicardipine hydrochloride (NCD)

3 7 FEBUAZLPAEE ; Ammonium perchlorate (APC)
¥ LW Potassium thiocyanate (PTC)

i = v FEEEFEMAE ; lopanoic acid (I0P) B L
Erythrosine

TSH EEAEFHZE : Bexarotene (BEX)

TSH S2 R 45HT © VA-K-14

FROR IR S V8 o B BERLSE : Lithium carbonate
(LC)

S)

e ® ©

WEED 7 > N EAWIT=O~@DMmEHzs W T, Bk
MRS D sz M I R E > ME T D Z L R SN
7o, O~DIZOWTIFHED A% R RICFER AT -T2,
F-@DEFN 4 FEDRFHIIS T, APC &% 51 T
TSH fEMMA B Sz b oo, APC - PTC &EREIC
T3 « T4 OFEREIIBD SN hoTz, T2 T, B
Mo &R EREE AW &5 28236 Lz, £WED
Be 5 HEIZLLF O Y Th D (APC, PTC, Erythrosine,
LC LIAM T IR D& 5,

@ PTU: 0.03, 0.1, 0.3, 1, 3 mg/kg
MMI: 0.3, 1, 3, 10 mg/kg

@ NaPB: 10, 30, 100 mg/kg
NCD: 15, 50, 150 mg/kg
® APC: 1, 10, 100, 1000 ppm (£k7/K)
PTC: 10, 100, 1000, 2000, 5000 ppm (£k7/K)
@ T10P: 30, 100, 300 mg/kg
Erythrosine: 0.06, 0.25, 1, 4% (JREH)
® BEX: 1, 3, 10 mg/kg
® VA-K-14: 1, 3, 10 mg/kg
@ LC: 250, 500, 1000 ppm (£K/K)
BEBRIZBW T, w53 A IRl E X O %

FhtE U, FORER - TR - IFIREE O EERE 2 & NI
BAEAR P ROMR SR 2 550 U 7o, 7o, Iy oD FR iR B e
mw%y(m-mva@WE%ﬁotoé%K\$
RIRICI T D T3 - T4 - Ki67 (GGfasEsi~—H—) -
U a/3 '7%,\%:13;% (sodium-iodide symporter,
NIS). FIEE(ARTHEICIRIT S TSH, AT 5 BRI A
NEUVRBICBE ST 70V 0 v BB ESR
(UGT1AL/1A6/1AT) Do kAL IR SR % FhE L 7=,
Ki67 1 DWW CIXHRARIEIE LR 2351 2 Bt R
NIS « TSH * UGT1A6 (2O W TIZZF N FHHREE « FE(A
AIEE « Il T A mERE L2 E L,

2. 7 v FHRARE X OVF A
FEURNT ()

R IR RE L S E B 5D Z » N FIRIBB L OVF
ERICBI 2 BIETHRALBZMET 570, HIR
i4’Z 6 FE (PTU - MMI + NaPB - NCD « TOP « BEX) @ 28 H
Wﬁ@%m&@%%mbto6ﬁﬁ®SD7/b(%ﬁ
HETVE ; ¥ 7 Ve TRT U —TysN0) 1T, &
B CREROKE 21Tz — ). 1 mg/kg PTU, 10 mg/kg

BT 5 HEENEL T

MMI, 100 mg/kg NaPB. 150 mg/kg NCD. 300 mg/kg IOP,
10 mg/kg BEX % 28 H[Hsafilit 045 Uiz, &5 M &Z
5‘6?? L T30 L7z B - JRIR & OHFZE T, HLELIRIREH

ROONT-HEE L TEELZ, ST HDS L 3
fﬁJ ifﬁ%fﬂ’ﬁk%ﬁ’)*ﬁ*ﬁﬁ &L, 10%HPEREE AL~ U
WICCHEER. BFIRBB X TEHRAEEZRITE LT, 7%
% A X RNA A & UL B8 LRI KOV
RIZE B 1 nl @ ISOGEN (= v Ry o—r) THREY
FA R U724, —80°C CHFBRTE LTz,

WAt 25 total RNA ZHIHI#%. RNA RE %
NanoDrop ND-1000 (Thermo Fisher Scientific) G|
7 L. RIN OFFffi 2 RNA6000 Nano kit 35 TO8 Agilent
2100 A FTFTAY (Agilent) ([ZXVHEIE LT,
200 ng @ total RNA 7>5 B4 F L AE3 cRNA A% L.
1.65 ng @ cRNA {ZT Whole Rat Genome Microarray
Ver3. 0 4x44K (G2519F#28282. Agilent) /A 7V &
AR LT, TLADAFY X, Agilent Microarray
Scanner CHEMT LT BB A XV o T80T LA
F =K< A = TRHTIZIL GeneSpring GX ver. 14.9 %
FAV, #EE=R (FDR; False discovery rate) % 0.05
LAF. 723D Cut off fEZFBI&EL (FC; fold change)
>2.0 CHRIUEARMIZTIHREEN E~ A 7T LA T —
Znbhit L7,

3. EREHEE B L OGS E S
(ZBET D fE I (NI
A0 3~ FEITHNT T, BN EMET S - KEEET
BT D HR R A LV E B rbowfwbt/
7 AEMRE LIz, S 51T, JECFA, EFSA, WHO, FDA %>
5OEHRFEER L PubMed 21X U0 & T2 F-
VEAWTHIRIRS VE BN BT 5 8 S0 DO E
AT ST,
202244 H XV, OECD DT A NTA KT7A T a
T LA EFIEEER 2 (Working Group of National
Co ordinators of the TGs programme; WNT) & CHi7-
WAKREINTIEFD 1 > ToHD [Thyroid Disruption
Method Expert Group] (2. /NI « BHNA A R—E L
THE L7, 4f15 45 H 15~16 A, OECD A (/X
U I TR SNt dElc s L, FEICBIT 2
«H(HW%% P ERME DB EEIM ZRAE Lz, £7-. Y&
B WA O 2 55 L, 7J’%le].f%LJ:ﬁ
%x?ﬁ&%ﬁoto BT, AR A~5 )T TRE S
IE]O) Web £ %ﬁﬂﬂb HEORFPRBUZE T 5%
wiz AN - 710
if:\ KEE Y ERARERGEE TREKAEZES
(ICCVAM) DEFHIZIS U T FRR I RERE E D N U 7
— 3 a VT S HEMEEET SIS NIRA N —
tLTsMmML, KEEREMKR#ET (Environmental
Protection Agency;EPA) MR L TW A FMEEIZ DWW
T, HHIER X ORI I L=, Sf54 7 A 14
HIZBiffE S 4172 Web 23812 S M L, 3D Human Thyroid
Microtissue Assay O XU 5 — 3 g3 2T 3
Operation Procedure (0OPs) IZ2oWCEimEIT> 7,

B 5 HARARPE GERT ffl
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S 28 OBITHRANRIC L L, FEERITESLE
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B O & /MR E D KO BLE L TIT o 7,

C. MR
1. 7y h&EHAWE 28 AMKER D536

-1, MiEH o R IR B R L€ M

Ify% T3 « T4 - TSHAEDORIERE R A Table 11777,

O HURPRAIV A X2 2 — P EA

PTU BEGRETIILL FOLEBPHFFHEEEE o
TR BT~ (Table 1-1) : T3{ET ; #t 1 mg/kg VL E
BLOME: 3 mg/kg, TAIE T ; MEME 1 mg/kg LA L. TSH B
o #EO0.3 mg/kg LLEB L OME 1 mg/kg UL B, HEO. 03
mg/kg ¥ 5RETHOL- T4 #IE., AEERFEEZ KL
ZEMLRFEN R EEZ Z BN,

MMI #25.FE (Table 1-2) : T3 « T4 {&E T3 L OV TSH #4
N HE 3 mg/kg LA L. T4 {KF « TSH #8001 ; M 10 mg/ke,

@ NI 1T B HURAR A V- o AEH R A

NaPB & G-1f (Table 1-3) : T4 & T ; & 100 mg/kg,

NCD # 5-1¢ (Table 1-4) : T4 f&F ; # 150 mg/kg. TSH
HEAN ; MERE 150 mg/ke,

©® I URIGAHRBHELA

APC ¥ 5.8 (Table 1-5) : T3 « T4 {&F ; /4 1000 ppm,
TSH #4005 7 100 ppm LAk, M 1 ppm # TH 5417 TSH
HINE, BEEEEEZ KL 2 OEBBEHRENEE
Z BT,

PTC % 5-#f (Table 1-6)

@ MW= v EEER R EA

10P ¥ 5.8 (Table 1-7) : T3 #5440 ; # 300 mg/kg.
T4 - TSH ¥80 ; i 30 mg/kg LA b,

Erythrosine 3% 5-#£ (Table 1-8)

® TSH EEAEFHEA

BEX & 5B (Table 1-9)
T4 KT ; 1 mg/kg VA k

© TSH ZFIRFEHA

VA-K-14 # 58 (Table 1-10) : ifijf5 T3 + T4 « TSH {&
DEEREIIRO 5N oT-,

@ AR L LR

LC ¥ 58 (Table 1-11) : TSH /> ;

: T4 & F ; 7 5000 ppm,

: TSH HEAN ; 4%,

(T3KF ; #E 3 mg/kg LA k|

1 1000 ppm,

1-2. JgesE &

RN AR E J L OMsian B & (IR - ek - g
fiFhiE) DR ERE R % Table 2 12”7,

O HARBRAL A v 2 — PR EH

PTU # 58 Clik, MR 1 mg/kg LA THUR MRS/ 4R
STEEOWEM, M1 mg/kg LI ETTF A EEOHE
. HE 1 mg/kg VA BB X OWE 3 mg/kg CEIBSHE/AH %)
BHEDOIK T, 3 mg/kg THitxt/FHXIEEOINT, M
3 mg/kg THHEXIEEDOIKTAA LI (Table 2-1),

MMI ¥ 5B Cit. 3 mg/kg LA BB L OWME 10 mg/kg
THUR AR /AR E & O, HE 10 mg/kg T F IR
FEXEEOHEME X ORI BT EEOK T, M
10 mg/kg TR 3t/ HxtEBEEOE T NRO LT

(Table 2-2).

@ g3 T 2 FAR R AR VT AR ER

NaPB % 5-#£ Tl MEME 100 mg/kg T HURMRAE X/ AH %F
BHER IO EEOHEM, &30 mg/kg LLERB LW

Mt 100 mg/kg THARXIEEOEN, M 100 mg/kg TEI
Bt /FART EE O MM A ST (Table 2-3),

NCD #& 5 #E ik, ME 150 mg/kg TR AR /48 5% B
BEBOWNN, MERE 50 mg/kg LA CHFHExH/ FR% B BBy
MR S57= (Table 2-4),

@ = U RBGALFHEH

APC ¥ 5-FETiX, #E 1000 ppm 38 L OWMEHE 100 ppm T
IR Bt set /AR e EE B O HE N, E 1000 ppm T F A4
SHEBEOMEMMN A L7z (Table 2-5),

PTC ¥ 5.8 Ti%. M 1000 ppm LA THUR MG B &
OHEAN. HE 1000 35 LT 5000 ppm THURIRFE ST E & O
AN, Bk 5000 ppm THHEXEEOK TR ST

(Table 2-6), £ 100 ppm THFAHXIE EDOHMA A 5
ni=n, HEKRGEEZ RS Z MBI RENES
2 BT,

ONNTERVE S =ik 2]

TOP ¥ 5-RETIE. M 100 mg/kg LA CTHURARAE XS B
&, 1 300 mg/kg THURARIEXIEHE &, TEAMHXEE
BIXOHFHAGEEOEMAHZ LN (Table 2-7),

Erythrosine $& 58 TliX. R Lo fas ERICH B 72
FENIRD e 7- (Table 2-8),

® TSH PEABHEF

BEX £ 5-8ECld, 1 10 mg/kg THFHx/FA%f E & D HE
MAFEH ST (Table 2-9),

©® TSH sz RF LA

VA-K-14 % 58Tl 7 10 mg/kg THHAEX EE O
MAFR® bz (Table 2-10),

@D HRRAR LT L EREE 2=

LC & 57 ClE, #E 500 ppm LA b CHURAR#E </ AH %t B
O, #1000 ppm T FIEAEMASTEEOIMNE LW
[Tt EEOIK T 2ER® b v/ (Table 2-11),

1-3. JREHEAERR AR R

BBEEREO HURAR - TR - B - fFlgic
AR SMIFT % Table 31289,

O HFRBAL A o 2 — P EH]

PTU & 5-RED HURAR T, FRR RIS B R o JE K
/BRI L OV v A RO AEMEE N HERE 0.3
mg/kg LA ECHEIZHEML., Z 0 5 HiE ER AR K
1% 0.1 mg/kg IZBWTHAREREEMNZ R L7z (Table 3-

1), FIEMREIETIE, IER/ZERAL D5 AR BN H3 1k
0.3 mg/kg UL ER L OME 1 mg/kg UL E TR BN,
77, BB REOFERIHE 1 mg/kg UL ER L OME 3 mg/kg
THZEINT,

MMT P 5RE I, FRIRARTE M b B AR AR K 23 e 0. 3
mg/kg VA b IEAE _ERGHAEIRE IS KOV v A RiBfE
WERE 1 mg/keg LA ETRRO G, HEDRENN_EZHAEAE K
1% 0.3 mg/kg IZBWTH A ERHEMEZ R LT (Table 3-

2), THEKRFATETIE, B 1 mg/kg DL E TR/ 22k,
I 10 mg/kg THERKOFERFBAEHEEINBRBD i
7o 7. BIBREOZEMNIE S mg/keg LA ET, g
D/NFEH LM @HHHH@HH@#’E 10 mg/kg THEIZHEMNL
77

@ FlgZ I T B HURIR AR VT ACEHEEE A

NaPB $&5-8E Tl IR /N3 o0 PR R A BE R A3 it
10 mg/kg UL E TR H 4L, #E 10 mg/kg UL E. H 30

B 5B



mg/kg LA L CHEHFRIA EA%Z R LTz (Table 3-3), H
SRR A b B H R AR K S 30 mg/kg VAL, JEAE B
FNEIE A L OV v o RIBAE2 1 30 mg/kg LA CH#
LZxlz, PEEFIIETIE, 100 mg/kg DI 2 FlTIER
/ZERLINFRD BTz,

NCD 5 5-HE Tl JFFRsE oD /INBE H Lo - et A S 705 e e
50 mg/kg UL L TRR®H LI, HE 50 mg/kg LA, M 100
mg/kg THEHFZHIAEZEZ R LT- (Table 3-4), /NIEH
WPEO IR ZE R LA, M 15 mg/keg DL E CHEIZHEIN
L7, F£7-. FUIRIRIER L RMACAE K 23 MERE 15 meg/kg
PLECcllg s, HERE 50 mg/kg LA B CHEGHFIIICAH E
Thot-, EhE LIRS X O a a1 FiBfEH
50 mg/kg UL ETHEIE I, FHERIKFIZETIX, 150
mg/kg OB 2 Fl TR/ ZEfALRFED BTz,

@ T URIGALEEHA

APC B HRETIE, FRARIE N R AR o IE K /3 Ak
BLOoo o RiEMEHAMERE 10 ppm DA ETHEIER I,
DN R HIFRAR L 10 ppm LA CHEEHFIICH E 72
¥mzR L7z (Table 3-5), FIMEIKRETHEETIX, HE 1000
ppm CHEK /2Rt DA E 72BN b vy,

PTC #5-HEClx, FRIRIER LRI O AR K A3 10
ppm LA 38 X OME 100 ppm LA THCR, & 4. #E 5000 ppm
ICBWTCHEFIICEE R EEMAZ R L= (Table 3-6),
TIEARRTEED IR/ Z2 R b 23 10 ppm LA E TR & H
723, MEFFHIABEILA LI o T,

@ W3 v EEEE I EA

T0P # 5-HEClE, BUIRIRIE I LRz M Aa o AE K /i T Ek
30 mg/kg A ETHEIIZHM LT (Table 3-7), F
EAAFTE CTIX, IBR/ERfboBFERENNZENEN
100 mg/kg UL BB L ON300 mg/kg TROLNT-, F7-.
FEIE D /N FRU PRI AR K23 300 mg/kg CHERFE
AEBEFESEINZ R L=,

Erythrosine # 5-#F Tl HURMRIE I B R RAE O JER
JIBTEREHS F 0 EFUHE 0. 25% LA B8 KOV 4% TA B HEAN
L7 (Table 3-8), TIEEARATIETIX. AEI/Z2 Rk K
0.25%LL ECH R &z,

® TSH pEEFLEH

BEX # G-HED HURIR Tl HFHFMA B ZIT RN D D
D, aaA NiRHMEIHE 3 mg/kg UL EICERD b7z (Table

-9), FEMRICHEMSEZOZTERD o7z,

@ TSH = RS HLA

VA-K-14 #% 5-8E0 FURARTIL, $FH2A B2 20
OO, avA FEHEORAMENME1 ng/kg LI ET
FHEARFERIZHEA L7 (Table 3-10), F7-. FIRARIE
fa EREOM K 1 BEWN 10 mg/kg, WD 10
mg/kg @%\ 1 B CElE S iz, NI IR B0
ZACIXERD HAVT B 0D /NFE LR T A 23 1
10 mg/kg TR I,

@ AR PR R L LR

LC B HHETIL, MR L7 fidas!
B BN -T= (Table 3-11),

M Ee S ik S DP Y [l Rs

1-4. SRR 2 00fRNT  (FRRIRAR T4 - T3)

O~DDEF 11 WEIZHOWT, FRIRICB TS T4 B
FOT3 BEAREREIC L VBB L (Figure 1/2,
Table 3), RIPREETIZT4 - T3 OWT NS . TEA F RN

JAOMIE I X ONERAERIEIZBENRD bk,
I IZ B0 D T3 BHLL~ULE T4 & TRV METE)
NIHBIT,

O BRI~V AR o A —PHEH

PTU « MMI ¥ 5 RBETIE, T4 - T3 EB L ~NLDK TR %
ETUMERE 0. 1 mg/kg VA ER I OMEO0. 3 mg/kg LA E -
M1 mg/kg LLETERO B, 215 I30R BB FHI%

FRICTBWTIENR EEMBERASRZD b= HEE %

L T /= (Table 3-1/2),

@ FigZ I T B HURIR A VT AREHEHE A

NaPB « NCD & 5 FED W NITBWT S, T4« T3 BHD
B O RMETIERED HivZe o 72 (Table 3-3/4),

@ T URBEAABLEH

APC #HERETIZ, T4 - T3 AL ~LOFERIETH
Z A HUE 1000 ppm, 100 ppm LA ETFRD HAL7z (Table
3-5), PTC #5-#£Cik, M 5000 ppm T T3 BHOAE 2
KTFN&LNT (Table 3-6),

ONNITERVE S =ik 2]

TOP « Erythrosine ¥ 5OV LS . T4 « T3 BELD
B SRR TIIn & 7220y 7~ (Table 3-7/8),

® TSH FEAEFHLEH

BEX #&5GHETlX. T4 - T3 WO 5 RE TIXER
Loz (Table 3-9),

® TSH =2 RFSHLA

VA-K-14 $EEETIT. T4 - T3 FHEHOP L 2 RE T
B ootz (Table 3-10),

@D HRRRAR LT L EREE 2=

LC e ERETIL, T4 T3 BEOH LN RETILERD &
o 7= (Table 3-11),

1-5. S b= afEsT (F E{K TSH)

D~DDFH 11 WEIzH>W\WT, FERIKFTEICEIT S
TSH 3B 2 s etz K W MR L7z (Figure 3),

O HRARAIL A 2 — P L EA

PTU % 58 CIIMERE 1 mg/keg LA . MMI # 58 Tl
3 mg/kg LA B3 X OME 10 mg/kg T. TSH BMEmERD
ﬁ%‘fxiﬁbmx LD BT,

@ Kz 3T D HURIR A V- AREHE HE A

NaPB #¢ 5-#ETld, SHEGHEICABRRZITED b
2o 7z, NCD 58 Tld. MERE 150 mg/kg C TSH B5t:
RS O B 72 N A BT,

@ I URBUAHBLEFH

APC $ BBETIIME 100 ppm DA E, PTC #¥G-RECIIME
1000 35 X 1Y 5000 ppm T. TSH Bk mifE R 234 2 12 H#0
L7

@ W3 v REEE I EA

10P # 5/ TIX. M 100 mg/kg LA T TSH B i
ROAFBEREMNPED %ﬂf_ Erythrosine % 5-# CTlx
BEGHICHERRAZITRD Do T,

® TSH EEFHEA

BEX #5-FEClx, M1 mg/kg LA T TSH Btk mifif s
DODHEBEIMETNRRD iz,

©® TSH sz ARF LA

VA-K-14 £ 58 T, &% 588
BT D Bl ino T,

@D HRRRAR VT R 2=

TR FANCAH E A



LC B GHETIX, SEGREICHA I
WD BRI T,

BB

1-6. ML= (BRAR Ki6T)

INETIZO~® - @DFF 10 & (PTU « MMI « NaPB -
NCD + APC « PTC » TOP « Erythrosine » BEX « LC) 122U\ T,
FRARIZE T D Ki6T BRI A GEROICIVBRELE
(Figure 4),

O HURARAVF % o 2 — P EA]

PTU 3 5.8 TI3MERE 0. 3 mg/kg BA T, MMI B 5BET
ISHE 3 mg/kg LB X OME 10 mg/kg T, Ki67 Bk
DA BB ED 5T,

@ JHHgZ 3T D AR AR VT AEMEEH

NaPB $¢ 5-ECI3fE 100 mg/kg T, NCD £ 5.8E Tl
50 mg/kg LA EC. Ki67 BEHERNAEICHEMN LT,

® I URIGAHRBHELA

APC ¥ 5%, M 100 ppm LLETKi67 iEROF
BN A LTz, PTC 5Bl KR GRECAE
RIEAITRD SN o T,

@ W3 v REEE I EA

T0P F¢ 5 RETIT. 30 mg/kg DL T Ki67 BEMERD

BRI A STz, Erythrosine 8 ERETIL, %
BERCABEREITRO bRd oz,

® TSH FEAEFHEA

BEX & E-RE Tl G
moi-,

@ AR PR L LR

LC 5B TIX, #1000 ppm TKi67 HEROAGE
MM A BT,

BRBIIIRD b

1-7. SRR LRy (T UGT)

O~®@ - @DEF 58 (PTU » MMI - NaPB « NCD - T0P)
IZHOWT, TIBICIIT 5 UGT HE A B talc LV i
#L7= (Figure 5), UGT1A1/1A6/1AT IZv v 3 d . IR
FETII/NER L O BBN RO Hivie,

O HARBREALF F o & — P RREH

PTU # 5-#E I3 3 mg/kg MMT $2 5 CIIiE 10 mg/kg
T, UGT1A6 PR OF B R BEMNED Lz,

@ JHEZ 3T D HFARIR AR VT AETEER]

NaPB #%¢ 5.5 CIMEME 30 mg/kg LA, NCD ¥ 58Tl
7 150 mg/kg 3B L OME 50 mg/kg UL BT, UGT1A6 Bt
HAE R OAZREINNFED B v, JREMAS SRR T
2 BT TR AR K —Fk LTV 7=, UGT1AL | . NaPB
B SEEOME 100 mg/kg 35 1 OVNCD Fe 5 BEDME 150 mg/ke
T, AR OA B RN A v, UGTIAT (2
WL, BRER 21T o 7o MERfE NaPB 100 mg/kg 35 X UV NCD
150 mg/kg #EE XA ORI CTEITBO LN -T2,

@ MW= v HEEER R EA

TOP # 5-8EClE. #E 300 mg/kg C UGT1A6 [k s =R
DA BIREIMNZRD Biiz,

1-8. SR PR (FIRAR NIS)

AN 3 AEREICSEHE L7~ PTU - MMT $25-5 » N HR IR %
HWie~wA 7 a7 VAT ORGSR, w5 Ibm L
THREBNIN 2 R T 28 OE RS Sz, B
BB IR E WEETFOF NG NIS Z@IRL, O

~QOOF 11 WEIZHOWT, FURIRIZI 1T DB % ek
Yt |2 L ViR L= (Figure 6), xfRAHEECITIEND [/
AR O BN . Z < AR NIS BN BIEE S LT,

O RV FF S X —PRLEH

NIS ok mFg R LW B R =R R 2 BV Tl ia bk
SRR R RO b - & L —E L 728 m %2 7R
L. PTU 5B TIIMERE 0. 3 mg/kg LA B, MMI 58T
133 mg/kg LA LIS L OME 1 mg/kg LA THE 289N
MERD LTz,

@ FigZ I T B HURIR A VT AREHEHE A

NaPB ¢ G5-#ETld, FHGHEICHBERZITED bl
727 o7z, NCD #5-#E Tl M 150 mg/kg T NIS [hitkifi
FEROFE RN A BT,

@ T URBEAABLEH

APC $: 51 CIIMERE 10 ppm UL, PTC #5-8E Tl
1 100 ppm UL ECTHEZREMN A LT,

ONNITERVE S =ik 2]

TOP % 5.8 Tl 30 mg/kg LA F. Erythrosine #%5-
RETITME 0. 06%LL b T, NIS B AR O A B 72l A
Wb BT,

® TSH FEAEFHLEH

BEX #& 5 RE Tl G
Moz,

® TSH = EFEHIA

VA-K-14 #5856 CTlx, &% 51
o Tz,

@D HRRRAR LT L EREE 2=

LC BERETIT, FBRERHICAERZBILITRD b
Mo,

BRBGIIRD b

HRBAITRD &

2. 7 v FHURIRE L OV FEKRICE T D RN E G T
FEHURHT

2-1. {KE - BiE - B ER

PTU « MMI % 5-8F Cl3i& 5 2 #8 B /) HEE E O 2
Ao, PTUREGERETIZ 3 EBE NS, W 5T 2
B D O B 72 REE N E 23558 B v, PTU-MMT $¢
HBRICET 2 FRIEOlS E &1, fEx/fAxtERE b
WX RBEICHE L T S EE R LTz,

NaPB « NCD ¢ 5-HE Tl AE - B ER L ORI -
TERAERICAERZITRD bR o T,

BEX B¢ 5BEClE, #5 2 - 4 B EICEKEOH B /2 m il
DA ST, T0P #E5EETIL, EEEOK FEm A A D
NI REICHERETRO bR o T, TERIKE
BIZEHEGICEDEEBIIA LN o To— 0, BIRR
et /FR R EE BRI TOP $% 5B CHEIME A 2R Lz,

2-2. IR HEAHRR AR R

PTU « MMI « NaPB « NCD ¥ 58 Tlx, MR L7=2flick
UNTC R R IE R R O R K B & 2w A RR
fansB bz (Figure 7-8), FEIRTIE, K& 58
(2 FEAFTEED IR/ 22 b 2358 BTz,

2-3. ~A 7 a7 LA

PTU-MMT $¢ 58 TITHRIRB LT RAEO VTG |
NaPB « NCD « I0P « BEX & 5-Bf CIZHIRARIC B T 5 &6+
FWEAEIX, ML R 7 T AL —L LTS



7= (Figure 7-9), PTU - WI ¥ 5-FE D F A CIImEE
TR 7 T A =L LTHESNZ—), FHIRIRT
i%ULtﬁl&Lfmﬁéhmwammﬁgﬁ

IR D T A= LTI EINT, —EHD
@Wi%ULtﬁlébf ﬁéhﬁ@@&%ﬁ@?
FEARTIE, 1 B2 BEX & GHED 7 T A X =TI
7.

FRARTIZ, PTU « MMI #6512 & » CTHRIBEM L 7-3&
IBF-NZENEIL 398 « 444, H 5 336 B F23 5@ LT
VW72 (Table 4-1), 7=, BHK T L72E= 12 PTU T
TT2MMI T775 30 .95 676 BisF3dk@ L Tz,
NaPB+NCD $¢ 512 & » TRIEN L2 E = FixEnEhn
21+37. 95 18 METAHE LTV (Table 4-4),
F 72 BHKT L72E {5 F13 NaPB T 115, NCD T 178 &
D, 95 111 ElsF23 4@ LTz, T0P « BEX 12X -
THREMEN LB FN0F4 1318 (Table 4-3)
FBET LB a3 92 - 19 (RO b,

THEMARTIX, PTU « MMT BE5-1Z K > TREUEM L 7-i8
BADENEIL 271 - 293, 95 239 B @ LT
W7z (Table 4-2), FEBUKT L72i8/s 123 PTU T 352,
wrﬁwz%%ézzwﬁﬁ%ﬁﬁﬁf%otmw&
NCD # 5z X~ CRBEWM LBz hEh 1 -
T, EEOBEEFITA LN 0T, BB T L?ZL{E
FIENaPB CTH5, NCD THHY, 96 4 BIa 3BT
o7z, I0P « BEX #51C K - TIIBIM L& sF M
TNENS 4, BEEATLAAELG X3 1I3ERD S
niz,

3. [EFHERE IS L OB 12 6 2 H IR AR B RE &Y Al

BT D A

2021 FEOMM BT TITEEHEa— A0t v
* 3 »”"Thyroid hormones, brain development and
toxicity testing” & L CLAFDHEENH -7,

FREMICBIT A FRBRLVE L OEH S : 1F

PR, B, 7 v hxte MZOWNT

AR O HRARB VT AR & ARSI~ D

- FURISHERE D22 BNE © in vitro W BR/N v T U —BH

7

< fFSRA~DIEE : OECD/EPA B A KT A UHFZRIZET
5@%%T»%/wmﬁ6@ﬂm

c REPOMIZEB T HIHEEEHOT Y FRA MR
R

T ANTA RTA OB ETEMABED 720 )n?

Z i 51E. Korevaar (Lancet Diabetes Endocrinol,
2016) B RN Llevie (J Clin Endocrinol Metab, 2018)
RS, RGO RHRIC I D BRI EEIR T 231

TﬂO) [QFDIREFEEIEET D & ODEM“%&& ESE,

EPA %70 BIRE S NTALF I EIREE T & 5 FR e RE

WMEEH ORI NV L O (Gilbert et al.,
Endocrinology, 2020). EFSA @ FURIRIZHE A K14
BEORFEY A7 GO LENEIZBE T 2% (EFSA J,
2019) B L OBKIN D ATHENA Project (Assays for the
identification of Thyroid Hormone axis—disrupting
Elaborating Novel Assessment

W2k B ERIR AR LT AR EAL S E R R

chemicals:
strategies)

ED L] F%EH_Z) L (Kortenkamp et al.,
Mol Sci, 2020) 1 otmﬁé%z%nho
2w2$f®&mﬂ@ IZBWTiE, YU ARY T A
L LT Ml Téﬁhﬁfw%/M%@ﬁm&
t%%@%¥A®@fW%@&®%Lﬁjkﬁﬁéﬁ
yaryndHv ., LT 4 2OENH -T2,

tFki@@% BT B FARBRAR VT > OIER/ R
% B \—)dwg—é ‘?/ IEI

- 7w MTBRT HFWE O ERTRE
I Lt%%%wa 2RI % AOP DBE¥E

- AT > R E P OMHFIREIZIS T D FRR R A
%/ﬁﬁﬁf%"fﬂ/@ﬁﬁ%&
Mzt 2 FRIR AR LT ABELE MR HE & 1T

E@J: IR H DM

FHEMNRMIER SO v v a 2BV T, B
PR L LT B S AT L ORENRH - 72,

F7-, EBOEEE LT,

- Mt MESEMAL A VT2 BRI IR AR SR EL
ié@ﬁﬁf»%/AﬁMﬁ(mm

CHET v MBI D RIS IR AV
fllzBIT D v r v AOUEN R

@%%TN%/ﬁﬁ% SOERMRF O D 2 FE
@ in vitro #AliE DHESL

- b MEWTFAICH] o 7 FUR IR A AT U 7o 8 s pp it 2
DEN) 2 N WESTR 223 HIE (8 7 > 4 RIVM)

BT T Ty a BV R DTICET D
AR I 7 AR

-« HURER AR VE AARELE R O 72 O B E RO RUER
BLORHE (BCKOE SO RIS A)

REZLDEENRHY | I EHEARENIER I
TWD I ERRBINT,

2023 FEEDOMMBIEFLRITBWN TR, YRV T L
& LT New approach methods for risk assessment of
thyroid disrupting chemicals 3 & OX Integration of
developmental neurotoxicity data across adverse
outcomes for improved safety assessment of
chemicals @ 2 & v a UNRE I N, FIRREALE
CIREWBEOT v A RS, B LUK T
SRR AR OMREEFEE B O mE~ D
DO I PRRB I Tz,

Int J

12 & Bl

5% 61 [FKREFME TS T, FURIRIC B 2 5k R
HIZOWT, VRV T ABIOI2 HOKRA K — 733‘[5(
PN - KE O KT - 2 5 ONT EPA 2B RE SN, A
AR =3EFKDH B 6 X in vivo WFE (77)7‘7//
Hx)v 1@, 7 v MaWgERER 5 ). 5 BEITHFIC
F-S5< ¥Et (physiologically based kinetic 2 H. &
HET/LIB LU AP B LG 3 8) . 1 Eide b
FARIRARIE 0D 3 R oeEE I T 5 b D Th o 7=, State-
of-the-Science on Thyroid Hormone Regulation and
Dlsruptlon during Neurodevelopment & HT 5 7R

LTI, BIROMOIEIZI T D FRBEALE
ﬁ@@%@ %LfAW@? &%k/fxiw%@
E BT D NFEERFHEIC TS L EE LT

i)‘iﬁ éﬂfx_o 1% It ]\O)EDDFAT‘_&ﬁ)rQ\ TSH X
D ?b T4 OEN 1Q & BE L TV 2 ATHEME, 38 L OHLIR



RN AMED FAKIZ B b B TR I E A~ D BN T
BNDEHDOD, BEFICHOWTITIRHE LT, 2 81X
AOP IZEET AHETH Y . T4 DIETA 5 5D AP D F
— AR PEROTNEZ L, EDLX ) RERDARRE
LTCWBD0, ZZoWCilkam Sz, ftho 2 i,
Z v AW RIHRERIZE T 2 HETH Y . NaPB
F721% PRHxS ZREMWMIC G LI 5E8 OE s L O
FEMW) ORES - RVE A, BEFFHFEICOVWTRE
STz, ¥ElZ, NaPB % 75 mg/kg (AE/H £ THOH
BECTHEHOT v MG LSS, Fikics T2
CYP2A1 - UGT2b1 #FHE X ZNENREMS) - (FE TRV
— 5. T4 D7 VT T A%RT Td-gluc 1IRENM TIE
WL s, FEClIEs Loz, $72, ik
T4 « T3 DK FIXR/FEW) & HICBIE S, TSH OZHE)
IEE L b ED RN T= 2 L b TR O T4 KT
BE O T4 K TFICE D “RINENLEERSNTEY,
B HEH D OB B - T AR TIE, IHBEE T 2
—HIZOWNWTHRFFE SNTEY, 5%OBENE
HESNb, 1 EPADD, T v b~® PFHxS 7213 PTU
BHIZL > T CTHREGFE SN B HIE, ET 5
HOWRRWIEERRSTNDEDREEND T,

%62 [ kREFRMEAICB VLT, Te b EEE FRR AR
PEEFEN~OE Y A LT DR YT AR
. LUFD5 S>0HENH -1,

- b b ~OAMFEMEICEE T A iR AL BRI T
AP A8 E A2 AW BEOME (Y F 2
—t YR

c In vitroDFLWT T a—F HFEEZ W, BE
B 72 FUR BRI AL E O & b ~O/EEFEAL  (EPA)

- 7y FBLOE MBI D RS LT ER
B L PXR/CAR FEEA| DO BEICESW-EeE T
(BASF)

- EERAOP : RENEDr— AR X T 4 (T VUV F
NS

« FURBR A VE AR ELE O R BR S ZOEEG A ¥ —
L (XoirIHhn)

ZOMIZEH, MREEFEELRDLNNCE T T T 4 v
2 Z AWM T A EE b EHE A LT,

P
L

FSTRR IOV TR, KD 7 L —T 2 b | B
O HRIRARE CHELIC X D O R~ D

FEAMICB 9 5885 Marty et al., Critic Rev Toxicol,

2021) BMESNTWNWD, £/, EPA b ST
PFHxS 12 & 2 FURIRBERESE ELIEM (Ramhoj et al., Sci
Rep, 2020) IZ>oW Tk, 4 Z V77—
(Coperchini et al., Frontier Endocrinol, 2021)
HIEH LTV,

Iz, BRINEEFEZE2FFEHS (Scientific
Committee on Consumer Safety, SCCS) 732021 4 10
Ao&EofGiwm e LT, FIRIRERE~OREICT 5
SN a2 T VBROLHES DB AIREZIERD 1%
M5 0.04%25| & FIF A EEREL TEB Y ( AH~D
AL FERANMIE L EZ G, MRV TR,

SCCS & ¥ L DHERIC X » THREEIT0. 7% e SNT=08,

FEZIRN T O R IR RE LB X D D O & 2 X
LTS EEZLNI,

OECD @ Thyroid Disruption Method Expert Group T
142022 £ 6 & 11 AT Web 23 B S v, 1T EU-
NETVAL (European Union Network of Laboratories for
the Validation of Alternative Methods) 2 X %
Thyroid Validation Study (Z2>WTHF SN, Zh
VERRRN B A SR O IERTAT 2 > & —  (ECVAM) D& &) o
—BETH Y 2014 A1 OECD 2> B3 H S 7= FUR iR v
T UBEMMERE OT-OD in vitro/ex vivo T v A
IZB89 % Scoping Document (2B WTZHIT HL-MHFIC
KDL BHDT v A RITHIET D in vitro F LD
E4E (Table 5) & Z OEPIRIUZ OV Tilim S L7z,
MAETFNEE LT, FHIiFIEDOES EEHEEORTIB X
UMEPE A MGET 5 2 BEREPIEE SN TS, ES
NWIZFHmED 9 6, SOP ZAER LK 30 WEIZDWT
validation ZH#EHTWVWDEHLONEEHDH—FH T, 2 D
D|-BIZONWTIEHIEE 25T,

2023 4= 5 HIZBAfE S 7= kP23 Cld. OECD FH
WMz ThHFH GER) BU- 7T« KEH - 2T =
—TF B XOHARNGEFH 20 4 0B L=, 47—
ARTFVT «A—ARYT + N F—Fxza-FT v
—7 « RAY « XUy « T4 « 5EEH - BIAC 256
HEED Web ZMMENH Y . AFREIK T HEHOH
SME DI, ECVAM 725 1%, EU-NETVAL OHERRILIZ
DNWTLL IOl #iERH -7,

*Method la (TRH ZZ&MEIEMEAL) : UV Y —AREDTD
THENE (-

* Method 1b (TSH 2 FARIEMAL) « R/ Bottxt P A&
WTZEILZEI 1/3 [BliRET & Feli, e E v R
«Method 2b (BURARAL A% o & —PFHE) « BRI
NEELNT, NUTF—varEhik

« Method 2d (NIS i&MEAb) : SOP ZHed L. TG D
T=HODF T 5 OV TER

*Method 4c (TH fi2{LFRSE) : & B 72 Db 2 2 L,
NYF— g VBIBITREY

* Method 5a (MCT-8 [HFE) : RHEME % Mat

* Method 8b (MEZH « WEAE - A 22 B ARk « BB R
DIEYE 2 B9 5

« Method 8c (MAEHIA) : Bl CHMEXTR 1 - IC
X olEEDH

F7-. Bayer O NEZE NS T >~ b+ B MHEONELT
DT T BAT N LRF T NI =T RFENLET
7 4 vy aHVTERFIOVWTEN SN, Tix
NHIX, FEx OMERF O FIRRESEER LD E % T
MG LA, IR AVEEOLEE) LY & Fk
BR O TR FRAHAR P A LN K VIR EN OB S . i
REESCHERAEZHNAGDED Z L THFOHE DL
AREIC 72 D 2 & B Uiz, £ B F AR E N
YN FHRE SIVTWDERY | AR LVE > ORE D
7o &, ERDEGHERBRIZS W THFRRY
BN RS AR IRV & oI b E & LT,
YL[E @D Dr. Miriam Jacobs 235 0%, SPSF & LTF & o
HZEHEBRINTZ, EHIT 2023 F 10 A D Web 25
TIX.EUNETVAL OEBHE L 7 v A R flAs by



T IATA & LCTHUD D B 72D OFEGmN 72 ST,

TCCVAM IZ B\ T, #Hil o Fi% (Deisenroth et al.,
2020) Z AL EPA A HLIZBAFEF O
“The human thyroid microtissue assay” l{Z-2\T. #F
ZeiFR M D prevalidation 2AMEFTS LTV S, 2022 E
9 H® Web XigIZHB W T ARFILEOBE R LU 4 ME
waﬁﬁﬂﬁbhﬁﬂ$$$i\tF#%ﬁméht
FOIR RS D BE 28 R & FHV CLUTSH OFFE T D W IE K
HERFMTICB W T, AL ERE T 5 T4 B X
W ATP FEEAR EORICERGETT 2 HIETH D, FHikim
%i@%wéthﬁﬁ%ﬁ%®ﬁ—ﬁ¢%ﬁwﬁﬁﬁ
WO WTHARTTREN S DB A H Y . SOP OFEFEIC

T i ﬂﬂﬁéﬂf“éZﬂBE?ﬂ@%ﬁA%T%
SN I B3 D ikam 3 kR S ATz,

Toxicol Seci,

D. 8

1. Iy FEHVWE 28 HMRER O %535

OECD A RT7 A4 B IXOMEFIEICHE SN D EHIE
Z Mz 28 B IRCAERE 0 G5BR ICHE U T B Tebk

FRZHESS IR E 2 7 v MCEEAETRS L,

fidids B B E 5 K OV EALARR 20 SRR L 2 R
Ra SN L, m@fw%/ﬁk®%@%ﬁot

OHARIRAFNE BRI HDEESE T 5 FIRRA
NAFTH— t@miﬁ(NUMm)i\w?h%ﬁi
IRAFRO721M3E T3 - T4 K FB L O TSHEE M A5 &2 L
Too — 7 TR ELALAR I FRMT 12 %6@%%Fﬁﬁ&ﬁ
FBE KRR L OB e il L 5 T3 « T4 BEOIKTIX
B DIME R ILE AMAEDLEALH
EHITRWHEN OB ST,

Fo HRIBEERS L OEYREIC LD IR TSH %
B oOMBEMA M T4 DK T ERARET, FIRRICBT S
Ki67-NIS FEEROHIANAS MLIE TSH O HEAN &[5 FH & TH
iz,

O3 ACHEE R ORBFHE A L7 FURIR A L
> OARHEHEEIC K D HUHVIRIRHERE Y F1 5 41 5 NaPB+NCD
1. HERIFZRMIE T4 K T3 KOV TSH 89N 5 & i
ZL7=—J7. FFEESINE X OVINE O T A Ak
FEVIERWVHAENSHERINT-, O& FEEIZ., R
LHIFRNTIZF 1 D R RIS A R A AR Rk, 1 iE AR
BB E D S RE Ch o T,

F 7o, FURIRE B L OVF T A TSH - FUIRAR Ki67 - i
UGT1A6 ZEEBLOIINA, MiF VT EOZEAL & 4alF
HETHRD BT,

Q@ IRIEAR N T OBEELERL Y THDHIVHED
TENE _EF RN ~ D BUA A BREANZ DUV TiE, APC Tl
FHEARAFHY 721037 T3 « T4 T 33 & OF TSH HE 2375 %8
A, PTC TiIiLiF T4 KT NE O bz, HEHLRESEY
FENTIZ I T APC TIIMILTE R /LT AEDE DR B
N R L0 BRI &) 5 R G AE _ Rz A R ARk
NEIEIN, PIC THIRIAE TRENE R INT-, -
FRORAR T4 « T3 gt & MG RV B O el Tl
APC TiX T4 %BUR T3 FH &, T3 FBUL T3 XL 0 KA
B HERD b, PTC TIE T3 BUE T 23 H & Calg
SNz, 5T, NIS B MA, APC « PTC & HIT1iF
RNEMEOEAL L VIKHENGFRD b,

%%%htﬁ%i@%\

APC CiE, HURIRE &, FIE(R TSH R HE L OHIRR
Ki67 FEELOEAN A M TSH ¥9hn & R & TERO b,
PTC i, HURIRE &3 X OVF ER TSH ZEHLOH AN A X
Dﬁmiﬁ%ﬁ cxhi-,

OFRMIZIBIT D T4->T3 BHaa o B3 v RZEEE (7
A FTF—8) OEERITHS I0P - Erythrosine O
ST, 0P TIEHEMEAFRZ21MIE TSH #zhmzx, ©
~@ LT R DRI IR b E LT, Mg T3 - T4 O
TNAFRD B AVTZ, T3 ~DEHIMNHNC K 5 Ffint7e T4 O
EEIZEEV, TSH W LER A U-fER e ZE 2 b,
Erythrosine TIXME T3 « T4 OLEBIMH S h -
ToM3, TSH OF B/ EMA A LT,

S ELALRR L AOMRAT 12 B\ T FRIRAR TR b R e
KA I0P TIEIMTERAE L EOEAL L R & T,
Erythrosine TIZ L W IRWHAENSGBIZE S7-, I0P T
P FRARE R, FRAR Ki67 BB L OV T (R TSH 5 5,
DOEINHERD S AL7=23  Erythrosine TiZH 7 n
Sfc, Fl@EIEHERY | FURIRTO NIS %BLiX 10P -
Erythrosine M3 X C O EHETCHZIIET L,

® FEMKIZERIT D TSH pEAIH A2 A L < R AR EE
KN ZFHT 5 BEX (X, HEEGFH2RME T3 - T4 (KT
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RERR AT RIIERD bl o T2, £72. HURAR -
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TEEMR TSH 3BT B GHE Tl LT,
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DV A v a7 DO ARIRFEVE > Ol
FHE 2 LC ofF5-TiE, 1MiF T3 « T4 OEEIM M S
iz, TSHIFARIIET L, FRIREEB IO
Ki67 FEHEOMARFRAE TR bz, — 5T,
I B T AOMEAT CIXHR BRI & e B I3l &
NT. FTIEE TSHRBROLZEERD SN o7,
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FHDR IR 0D 9 B AR % 7 A B 28 208 if. 1 75 V& A E K
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— . ®-©OWE TIRER LR MEIEKITEED b
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OIETA, 1MiF T4 IR TIZfE-> TRO b, ZORE
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HlOBHEIZ AR TH Y TSH EAEPLER ORI I 1T
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51T, DFIRIEARIE o HEEERRER O 2 Tl 1L
HRE MEEIHNRD LR o721 b B 57,
FORIRO EERS L OVKi67 BEHMABE SN, Znb
DAHRREBEL 72085 2 LR S,

ORI~V % o X —BRREANS L5 FURR T3 -

T4 FEHUE TG THENAES IR PTRETH Y |

MiEFRLVEMEHELY LERETHD Z R REN
7o @3 U ERBUAZAEAITE ., HURAR T3 - T4 FBUK
THRD B, FRICEEEOEE L e 155, £z,
T3 « T4 S Y DFE R Z i3 25 & T3 N LV midE
Tholo, =T, MMOBFIC L5 PIHF IR E T,
WTFNOHEICBWTS T3 T4 BEOE T IZA LN
Molz, ULEORERIZT, BRIRICEIT 2 13 - T4 FEA S

EHRICHET20E (D-0Q) & MolFzir Lz

IR 22 YL HIR IR E 2 XBIT 572012, T3 - T4 %%

LEPNEHATHLZEERLTND,
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Table 1-1. Serum hormone levels in male and female SD rats treated with PTU for 28 days

Dose (mg/kg) 0 0.03 0.1 0.3 1 3

No. of animals examined 5 5 5 5 5 5

Male
T3 (ng/mL) 0.56 + 0.08 0.52 + 0.07 0.54 + 0.08 0.52 + 0.10 0.33 + 0.08** 0.26 * 0.03**
T4 (ng/dL) 34 + 04 49 + 1.1* 40 + 08 24 + 09 1.1 + 0.3** 1.0 + 0.4%*
TSH (ng/mL) 19 + 1.0 21 + 13 40 + 2.6 6.6 + 2.4% 181 + 4.9%* 237 + 1.7*%*

Female
T3 (ng/mL) 0.55 + 0.10 0.58 + 0.11 0.61 + 0.03 0.61 + 0.22 0.60 + 0.22 0.24 + 0.03*
T4 (ug/dL) 32 + 038 37 + 14 26 + 05 23 + 038 14 + 0.4** 1.1 + 0.6**
TSH (ng/mL) 1.7 £ 11 16 £ 04 23 + 1.2 31 + 038 21.1 = 10.7** 26.8 + 6.6*%*

Each value represents the mean + SD.

*, **: Significantly different from the control group at P < 0.05 and P < 0.01, respectively.

Table 1-2. Serum hormone levels in male and female SD rats treated with MMI for 28 days

Dose (mg/kg) 0 0.3 1 3 10

No. of animals examined 5 5 5 5 5

Male
T3 (ng/mL) 0.56 + 0.08 0.68 + 0.10 0.60 + 0.10 0.40 + 0.07* 0.29 + 0.04**
T4 (ug/dL) 34 + 04 39 = 1.0 41 + 0.7 1.7 + 0.3** 1.1 + 0.5%*
TSH (ng/mL) 19 + 10 21 = 03 28 + 1.8 14.4 + 3.5%* 23.8 + 6.2**

Female
T3 (ng/mL) 0.55 * 0.10 0.61 * 0.09 0.63 * 0.12 0.59 *+ 0.08 0.41 + 0.03
T4 (ng/dL) 32 + 08 3.0 + 09 33 + 11 23 + 07 1.0 + 0.2%*
TSH (ng/mL) 1.7 £+ 11 16 + 0.2 15 + 0.6 3.1 + 25 17.2 + 6.1**

Each value represents the mean + SD.

*, *¥*: Significantly different from the control group at P < 0.05 and P < 0.01, respectively.

Table 1-3. Serum hormone levels in male and female SD rats treated with NaPB for 28 days

Dose (mg/kg) 0 10 30 100

No. of animals examined 5 5 5 5

Male
T3 (ng/mL) 0.63 + 0.11 0.58 + 0.10 0.57 + 0.04 0.51 + 0.08
T4 (ug/dL) 44 + 0.8 47 + 0.6 3.8 + 0.8 30 = 0.7*
TSH (ng/mL) 14 + 0.7 15 + 0.8 15 + 04 23 + 13

Female
T3 (ng/mL) 0.53 + 0.03 0.51 + 0.03 0.56 + 0.06 0.51 + 0.03
T4 (ng/dL) 31 + 1.9 28 + 0.8 27 + 06 1.8 + 03
TSH (ng/mL) 0.7 + 0.1 09 = 0.2 12 + 04 10 + 04

Each value represents the mean + SD.

*: Significantly different from the control group at P < 0.05.

Table 1-4. Serum hormone levels in male and female SD rats treated with NCD for 28 days

Dose (mg/kg) 0 15 50 150

No. of animals examined 5 5 5 5

Male
T3 (ng/mL) 0.63 + 0.11 0.71 + 0.22 0.64 + 0.09 0.56 + 0.03
T4 (ng/dL) 44 + 0.8 37 + 05 37 + 05 31 + 1.0*
TSH (ng/mL) 14 + 0.7 19 + 09 1.7 + 0.6 4.0 t 2.2%

Female
T3 (ng/mL) 0.53 + 0.03 058 + 0.09 0.50 + 0.04 0.54 * 0.10
T4 (ug/dL) 31 £ 19 38 £+ 15 41 + 1.2 41 = 0.7
TSH (ng/mL) 0.7 =+ 0.1 1.0 £+ 0.2 12 + 04 1.5 + 0.6*

Each value represents the mean + SD.

*: Significantly different from the control group at P < 0.05.
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Table 1-5. Serum hormone levels in male and female SD rats treated with APC for 28 days

Dose (ppm) 0 1 10 100

No. of animals examined 5 5 5 5

Male
T3 (ng/mL) 0.59 * 0.05 0.67 = 0.02 0.62 + 0.09 0.64 * 0.06
T4 (ng/dL) 36 + 03 42 + 04 34 + 1.0 35 + 06
TSH (ng/mL) 0.75 + 0.21 1.06 + 0.24 0.87 + 0.31 134 + 0.45*

Female
T3 (ng/mL) 0.61 + 0.08 0.61 = 0.10 0.66 + 0.14 0.65 + 0.10
T4 (ug/dL) 28 = 05 26 = 03 3.8 + 0.8 29 = 1.0
TSH (ng/mL) 0.53 + 0.11 0.74 + 0.13* 0.73 + 0.15 0.56 * 0.14

Each value represents the mean + SD.

*: Significantly different from the control group at P < 0.05.

Dose (ppm) 0 1000

No. of animals examined 5 5

Male
T3 (ng/mL) 0.52 + 0.05 0.42 + 0.08*
T4 (ng/dL) 38 + 0.8 1.7 + 0.3**
TSH (ng/mL) 1.05 + 0.35 10.00 *+ 6.46*

Each value represents the mean + SD.

*, *¥*. Significantly different from the control group at P < 0.05 and P < 0.01, respectively.

Table 1-6. Serum hormone levels in male and female SD rats treated with PTC for 28 days

Dose (ppm) 0 10 100 1000

No. of animals examined 5 5 5 5

Male
T3 (ng/mL) 0.59 + 0.05 0.65 * 0.09 0.64 + 0.07 0.64 + 0.12
T4 (png/dL) 36 + 03 38 + 0.7 40 + 0.8 30 + 04
TSH (ng/mL) 0.75 + 0.21 1.02 + 0.14 1.06 + 0.55 1.05 + 045

Female
T3 (ng/mL) 0.61 + 0.08 0.61 + 0.06 0.59 + 0.10 0.59 + 0.07
T4 (pg/dL) 28 + 05 31 = 07 35 + 11 24 + 038
TSH (ng/mL) 0.53 + 0.11 0.64 + 0.12 0.56 + 0.12 0.54 + 0.07

Each value represents the mean + SD.

No significant difference was detected from the control group.

Dose (ppm) 0 2000 5000

No. of animals examined 5 5 5

Male
T3 (ng/mL) 0.52 + 0.05 0.56 + 0.07 0.62 + 0.08
T4 (pg/dL) 38 + 0.8 3.0 = 06 24 + 0.3**
TSH (ng/mL) 1.05 + 0.35 1.70 + 1.58 214 + 0.59

Each value represents the mean £ SD.

**: Significantly different from the control group at P < 0.01.

Table 1-7. Serum hormone levels in male SD rats treated with IOP for 28 days

Dose (mg/kg) 0 30 100 300

No. of animals examined 5 5 5 5

Male
T3 (ng/mL) 0.51 + 0.07 0.53 + 0.04 0.61 + 0.06 0.77 + 0.13**
T4 (ng/dL) 33 + 03 6.1 * 0.7** 7.0 + 1.2%* 7.6 = 1.6**
TSH (ng/mL) 071 * 0.69 3.08 + 0.33* 474 + 0.97** 6.03 + 2.54%*

Each value represents the mean % SD.

*, **: Significantly different from the control group at P < 0.05 and P < 0.01, respectively.
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Table 1-8. Serum hormone levels in male SD rats treated with erythrosine for 28 days

Dose (%) 0 0.06 0.25 1 4

No. of animals examined 5 5 5 5

Male
T3 (ng/mL) 0.52 + 0.07 0.54 + 0.05 0.55 + 0.06 0.48 + 0.09 0.50 + 0.07
T4 (ug/dL) 31 + 04 40 + 14 40 + 1.1 41 + 05 44 *+ 1.1
TSH (ng/mL) 1.3 £+ 05 20 + 038 38 + 14 20 + 14 48 + 3.5*%

Each value represents the mean + SD.
*: Significantly different from the control group at P < 0.05.

Table 1-9. Serum hormone levels in male SD rats treated with BEX for 28 days

Dose (mg/kg) 0 1 3 10

No. of animals examined 5 5 5 5

Male
T3 (ng/mL) 0.51 + 0.07 0.43 + 0.03 0.39 + 0.04** 0.37 = 0.06**
T4 (ng/dL) 33 + 03 1.9 + 0.2%* 1.9 + 0.2%* 1.9 + 0.3**
TSH (ng/mL) 0.71 * 0.69 092 *+ 0.54 0.56 * 0.53 0.72 + 0.74

Each value represents the mean + SD.

**: Significantly different from the control group at P < 0.01.

Table 1-10. Serum hormone levels in male

SD rats treated with VA-K-14 for 28 days

Dose (mg/kg) 0 1 3 10

No. of animals examined 5 5 5 5

Male
T3 (ng/mL) 0.57 + 0.05 0.57 + 0.11 0.59 + 0.12 0.64 + 0.10
T4 (ng/dL) 39 + 07 40 + 08 38 + 1.0 34 + 04
TSH (ng/mL) 1.7 £+ 1.0 25 + 1.7 25 + 20 31 + 11

Each value represents the mean + SD.

No significant difference was detected from the control group.

Table 1-11. Serum hormone levels in male SD rats treated with LC for 28 days

Dose (ppm) 0 250 500 1000

No. of animals examined 5 5 5 5

Male
T3 (ng/mL) 0.52 + 0.05 0.53 + 0.07 0.50 + 0.09 0.44 + 0.07
T4 (png/dL) 38 £ 08 41 + 04 39 + 04 32 = 05
TSH (ng/mL) 1.0 £+ 04 14 + 04 14 £ 0.5 04 = 0.2%

Each value represents the mean + SD.
*: Significantly different from the control group at P < 0.05.
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Table 2-1. Organ weight data in male and female SD rats treated with PTU for 28 days

Dose (mg/kg) 0 0.03 0.1 0.3 1 3
No. of animals examined 5 5 5 5 5 5
Male
Body weight (g) 356 + 19 378 + 16 370 + 18 358 + 22 339 + 38 278 + 21
Thyroids (mg) 246 + 3.7 25.0 + 3.0 204 + 13 322 + 24 75.4 + 22.3%* 79.9 + 8.0*%*
(mg%) 69 + 0.8 6.6 + 0.7 55 £+ 03 9.0 £+ 0.6 219 + 4.4%* 289 + 3.9%*
Pituitary (mg) 131 + 1.3 135 + 1.6 13.2 £+ 09 134 + 15 151 + 2.1 154 + 23
(mg%) 37 = 02 36 = 04 36 = 02 37 = 02 45 + 0.4* 55 = 0.7**
Adrenals (mg) 515 + 3.9 538 + 7.0 451 + 33 47.7 + 48 36.0 + 12.2*%* 31.0 + 5.4**
(mg%) 145 + 13 142 + 15 122 + 0.8 133 + 13 104 + 2.3** 11.2 + 2.3*
Liver (g) 9.99 + 0.90 11.00 = 0.81 10.14 + 0.32 9.96 + 1.06 8.68 + 1.26 6.57 + 0.70**
(g%) 280 + 0.12 291 + 0.14 275 + 0.23 278 + 021 256 + 0.13 236 = 0.08**
Female
Body weight (g) 225 + 18 217 + 15 229 + 8 219 £ 12 222 + 14 188 + 6
Thyroids (mg) 176 + 2.8 17.0 =+ 25 220 = 45 288 + 24 66.7 + 15.4** 67.3 + 12.3**
(mg%) 7.8 + 11 78 + 1.1 9.6 + 2.0 132 + 16 30.0 + 6.0%* 359 + 6.8%*
Pituitary (mg) 174 + 2.1 16.4 + 15 16.1 + 33 16.2 + 1.3 184 + 36 146 + 2.7
(mg%) 78 + 1.0 76 + 1.0 70 =+ 14 74 = 0.6 83 + 13 78 + 1.6
Adrenals (mg) 61.6 + 11.1 534 + 6.7 559 + 7.0 56.4 + 85 541 + 6.4 32.8 + 3.8%*
(mg%) 274 + 338 247 + 3.3 244 + 2.8 258 + 438 243 + 16 175 + 2.1%*
Liver (g) 6.08 *+ 0.65 571 = 0.29 6.10 + 0.52 595 + 0.39 598 + 0.77 4.63 + 0.21**
(g%) 270 =+ 0.11 2.63 = 0.16 266 + 0.22 2.72 + 0.19 269 + 0.19 246 + 0.14

Each value represents the mean + SD.

*, ¥*. Significantly different from the control group at P < 0.05 and P < 0.01, respectively.

Table 2-2. Organ weight data in male and female SD rats treated with MMI for 28 days

Dose (mg/kg) 0 0.3 1 3 10
No. of animals examined 5 5 5 5 5
Male
Body weight (g) 356 + 19 386 + 31 372 + 24 361 + 17 299 + 29
Thyroids (mg) 246 t 3.7 252 + 21 286 t 2.0 375 + 5.7%*%* 47.8 + 7.9**
(mg%) 69 + 0.8 65 + 05 77 + 06 10.4 + 1.3%* 16.0 + 1.9%*
Pituitary (mg) 13.1 + 13 13.7 + 2.2 129 + 23 13.7 + 1.7 139 + 19
(mg%) 3.7 + 0.2 35 = 05 35 + 04 38 + 03 4.7 + 0.8*%
Adrenals (mg) 515 + 3.9 553 + 13.8 519 + 7.7 445 *+ 43 33.3 + 6.5%*
(mg%) 145 + 13 144 + 3.7 139 + 16 123 + 1.0 111 + 1.7
Liver (g) 9.99 * 0.90 11.18 *+ 1.07 1117 + 1.43 10.37 = 0.74 835 * 1.46
(g%) 2.80 + 0.12 290 + 0.17 3.00 + 0.19 2.87 + 0.09 2.78 + 0.23
Female
Body weight (g) 225 + 18 225 + 20 215 + 14 222 + 15 224 + 12
Thyroids (mg) 176 + 2.8 193 + 29 225 + 24 241 + 41 53.2 + 12.3*%*
(mg%) 78 + 1.1 86 + 1.1 105 + 09 11.0 + 24 23.8 + 5.4%*
Pituitary (mg) 174 + 21 166 + 2.3 170 + 1.8 165 + 25 16.8 + 2.7
(mg%) 7.8 + 1.0 74 = 09 79 = 0.7 75 = 1.2 75 = 11
Adrenals (mg) 616 + 11.1 58.8 + 11.6 586 * 9.6 55.2 + 5.7 43.4 + 4.0%
(mg%) 274 + 38 260 + 3.1 272 + 32 250 + 36 19.4 + 1.8%*
Liver (g) 6.08 + 0.65 6.46 + 0.97 6.20 + 0.57 6.35 + 0.58 6.61 + 0.80
(g%) 270 + 0.11 286 + 0.17 289 + 0.21 286 + 0.13 295 + 0.28

Each value represents the mean + SD.

*, *¥*: Significantly different from the control group at P < 0.05 and P < 0.01, respectively.
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Table 2-3. Organ weight data in male and female SD rats treated with NaPB for 28 days

Dose (mg/kg) 0 10 30 100
No. of animals examined 5 5 5 5
Male
Body weight (g) 355 + 22 348 + 19 366 + 33 353 + 27
Thyroids (mg) 227 + 3.0 27.0 = 36 280 *+ 6.2 296 + 2.9*
(mg%) 64 + 1.0 77 + 08 76 + 1.2 8.4 t 0.6%*
Pituitary  (mg) 126 + 0.6 129 + 14 134 + 1.3 134 + 14
(mg%) 36 =+ 0.2 37 + 02 37 + 04 38 + 0.1
Adrenals (mg) 444 + 47 499 + 10.2 53.7 + 0.9 56.3 + 13.0
(mg%) 125 £ 1.0 143 + 24 148 + 1.2 158 + 2.7
Liver (g) 99 t+ 0.8 10.6 + 0.9 124 + 20 142 + 2.0%*
(g%) 28 + 01 31 + 01 34 + 0.3*%* 4.0 + 0.3**
Female
Body weight (g) 239 + 23 233 + 21 235 + 22 237 + 12
Thyroids (mg) 175 + 3.1 186 + 1.5 185 + 2.6 233 + 2.0**
(mg%) 73 + 038 80 + 0.7 80 + 15 9.8 + 0.6%*
Pituitary (mg) 16.2 £ 1.1 139 + 138 151 + 2.7 164 + 1.2
(mg%) 68 + 04 6.0 + 1.0 6.4 + 0.6 69 = 0.2
Adrenals (mg) 64.6 + 118 69.1 + 7.7 624 + 8.1 79.5 + 7.0*
(mg%) 269 + 33 29.7 + 34 269 + 49 336 + 1.0*
Liver (g) 6.7 + 0.8 6.8 + 09 73 + 06 9.4 + 1.5%*
(g%) 28 + 0.2 29 + 01 31 + 0.1 40 = 0.5**

Each value represents the mean + SD.

*, **: Significantly different from the control group at P < 0.05 and P < 0.01, respectively.

Table 2-4. Organ weight data in male and female SD rats treated with NCD for 28 days

Dose (mg/kg) 0 15 50 150
No. of animals examined 5 5 5 5
Male
Body weight (g) 355 + 22 352 + 17 348 + 28 332 + 17
Thyroids (mg) 227 + 3.0 219 + 24 252 + 4.2 258 + 4.1
(mg%) 64 + 1.0 62 + 0.7 72 + 11 78 + 12
Pituitary (mg) 126 + 0.6 140 + 0.9 129 + 14 122 + 16
(mg%) 36 =+ 0.2 40 + 0.2 37 £+ 03 37 + 04
Adrenals (mg) 444 = 47 50.6 £ 9.0 464 = 89 422 + 43
(mg%) 125 + 1.0 144 + 2.2 134 + 25 127 + 11
Liver (g) 99 + 0.8 11.0 £+ 0.8 125 + 1.4* 15.8 + 2.5%*
(g%) 28 £ 01 31 £ 01 3.6 + 0.2%* 4.7 + 0.5*%*
Female
Body weight (g) 239 + 23 224 + 11 234 + 13 234 + 14
Thyroids (mg) 175 + 3.1 188 + 1.5 203 + 28 229 + 0.4**
(mg%) 73 £ 08 84 + 0.7 8.7 + 11 9.8 + 0.7*%*
Pituitary (mg) 162 + 1.1 16.8 + 2.6 16.1 + 1.3 148 + 14
(mg%) 68 = 04 75 = 14 69 * 0.5 63 = 04
Adrenals (mg) 64.6 + 118 59.9 + 45 555 + 8.2 634 + 74
(mg%) 269 + 33 267 + 1.1 237 + 37 27.0 = 2.7
Liver (g) 6.7 + 0.8 65 = 0.3 9.3 = 1.0%* 12.8 + 1.0**
(g%) 28 + 0.2 29 + 0.1 40 = 0.2%* 54 = 0.2%*

Each value represents the mean + SD.

*, ¥*: Significantly different from the control group at P < 0.05 and P < 0.01, respectively.
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Table 2-5. Organ weight data in male and female SD rats treated with APC for 28 days

Dose (ppm) 0 1 10 100
No. of animals examined 5 5 5 5
Male
Body weight (g) 407 + 32 405 + 35 419 + 35 388 + 25
Thyroids (mg) 211 + 16 253 + 44 266 + 4.8 35.1 = 4.1**
(mg%) 5.19 + 0.17 6.24 + 0.98 6.32 + 0.82 9.08 * 1.24**
Pituitary (mg) 142 + 13 145 + 13 140 + 1.0 143 + 0.7
(mg%) 348 + 0.23 3.59 + 0.15 3.36 + 0.29 3.68 + 0.17
Adrenals (mg) 56.6 + 9.2 516 + 9.0 55.0 + 7.0 533 + 838
(mg%) 140 = 25 129 + 238 131 + 14 13.8 + 2.8
Liver (g) 11.05 * 0.63 1141 + 1.43 12.17 + 1.90 11.11 + 0.88
(g%) 2.72 + 0.07 281 + 0.12 2.89 + 0.23 287 + 0.14
Female
Body weight (g) 230 + 13 223 £ 12 230 + 15 238 + 22
Thyroids (mg) 152 + 1.2 16.2 + 1.6 171 + 2.8 22.8 + 4.0**
(mg%) 6.59 + 0.38 7.26 + 0.47 7.47 + 145 9.58 + 1.25%*
Pituitary (mg) 16.2 + 1.2 16.8 + 2.1 181 + 1.1 175 + 1.1
(mg%) 7.07 + 0.86 7.51 = 0.78 7.87 = 0.84 7.39 + 0.55
Adrenals (mg) 60.3 + 39 59.4 + 10.7 63.2 + 10.9 635 + 7.1
(mg%) 263 + 2.7 266 + 4.0 274 + 45 268 + 3.2
Liver (g) 6.30 + 0.30 5.79 + 0.18 6.37 + 0.80 6.62 + 041
(g%) 2.74 + 0.09 2.60 + 0.07 2.76 + 0.18 278 + 0.14

Each value represents the mean + SD.

**: Significantly different from the control group at P < 0.01.

Dose (ppm) 0 1000
No. of animals examined 5 5
Male
Body weight (g) 394 + 29 386 + 18
Thyroids (mg) 185 + 3.7 61.4 + 15.3**
(mg%) 47 + 08 15.9 + 3.9%*
Pituitary  (mg) 13.1 + 0.9 14.8 + 1.0%
(mg%) 33 + 04 38 + 0.1
Adrenals (mg) 543 *+ 8.0 51.2 + 9.7
(mg%) 13.8 + 1.5 133 + 24
Liver (g 11.23 + 1.01 10.74 + 0.94
(8%) 2.85 + 0.05 2.78 + 0.16

Each value represents the mean + SD.

**: Significantly different from the control group at P < 0.01.
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Table 2-6. Organ weight data in male and female SD rats treated with PTC for 28 days

Dose (ppm) 0 10 100 1000
No. of animals examined 5 5 5 5
Male
Body weight (g) 407 + 32 405 + 17 423 + 45 403 + 18
Thyroids (mg) 211 + 16 228 + 25 23.0 + 44 27.4 t+ 3.4*
(mg%) 5.19 + 0.17 5.63 + 0.50 5.48 + 1.09 6.79 + 0.69**
Pituitary  (mg) 142 + 1.3 146 + 0.6" 150 + 0.9 144 + 1.1
(mg%) 3.48 + 0.23 3.64 + 0.26% 357 + 0.26 357 + 0.16
Adrenals (mg) 56.6 + 9.2 59.2 + 14.2 646 *+ 7.8 564 + 8.6
(mg%) 140 + 25 14.6 + 3.2 153 + 1.2 141 + 2.4
Liver (g) 11.05 * 0.63 11.61 * 1.04 12.53 + 1.49 11.19 + 0.69
(g%) 2.72 + 0.07 2.87 + 0.14 296 + 0.07* 2.78 + 0.19
Female
Body weight (g) 230 + 13 238 + 9 234 + 21 225 + 15
Thyroids (mg) 152 + 1.2 16.7 = 1.7 16.8 + 2.1 17.2 + 0.8
(mg%) 6.59 + 0.38 7.01 + 0.69 7.18 + 0.76 7.67 + 0.81
Pituitary  (mg) 162 + 1.2 159 + 1.3 162 + 1.8 16.7 + 2.0
(mg%) 7.07 + 0.86 6.69 + 0.72 6.93 + 0.76 7.44 + 1.04
Adrenals (mg) 60.3 + 39 629 + 3.5 69.1 + 11.8 619 + 104
(mg%) 263 + 2.7 265 + 1.8 293 + 33 27.6 £ 52
Liver (g) 6.30 + 0.30 6.38 + 0.42 6.42 + 0.89 6.33 + 0.75
(g%) 2.74 + 0.09 2.68 + 0.17 2.73 + 0.24 2.81 + 0.19

Each value represents the mean + SD.

2. The number of effective animals was reduced to 4 due to failed tissue sampling.

*, **: Significantly different from the control group at P < 0.05 and P < 0.01, respectively.

Dose (ppm) 0 2000 5000
No. of animals examined 5 5
Male
Body weight (g) 394 + 29 381 + 21 343 + 19
Thyroids  (mg) 185 + 3.7 27.1 + 3.8* 31.4 + 6.5**
(mg%) 47 + 0.8 69 = 0.8 9.2 + 2.1**
Pituitary  (mg) 13.1 + 0.9 140 + 15 121 + 1.1
(mg%) 33 + 04 37 + 04 3.5 + 0.2
Adrenals (mg) 543 *+ 8.0 57.7 + 104 446 + 4.5
(mg%) 13.8 + 1.5 152 + 2.8 13.0 + 0.7
Liver (g) 11.23 + 1.01 1099 + 0.84 9.42 * 0.60**
(8%) 2.85 + 0.05 2.88 + 0.10 2.75 + 0.10

Each value represents the mean + SD.

*, ¥*: Significantly different from the control group at P < 0.05 and P < 0.01, respectively.

Table 2-7. Organ weight data in male SD rats treated with IOP for 28 days

Dose (mg/kg) 0 30 100 300
No. of animals examined 5 5 5 5
Male
Body weight (g) 418 + 26 397 + 34 394 + 15 406 + 34
Thyroids  (mg) 208 + 2.2 240 + 4.1 259 t 4.3 282 + 3.7*
(me%) 50 + 04 6.1 + 08 6.6 + 1.3* 7.0 £ 1.0*
Pituitary  (mg) 126 = 1.0 13.7 + 0.6 13.7 + 05 143 + 2.1
(mg%) 30 + 03 35 + 03 35 + 0.1 3.5 & 0.4*
Adrenals (mg) 518 + 79 513 + 4.1 444 + 103 47.7 + 5.8
(mg%) 124 + 1.9 129 + 0.7 113 + 2.9 118 + 1.7
Liver (g) 12.73 + 0.64 11.76 * 1.10 1237 + 1.13 1454 + 1.52
(8%) 3.05 + 0.11 2.96 + 0.13 3.14 + 0.22 3.58 + 0.14**

Each value represents the mean + SD.

*, **: Significantly different from the control group at P < 0.05 and P < 0.01, respectively.
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Table 2-8. Organ weight data in male SD rats treated with erythrosine for 28 days

Dose (%) 0 0.06 0.25 1 4
No. of animals examined 5 5 5 5 5
Male
Body weight (g) 346 + 27 347 + 18 356 + 19 350 + 13 378 + 18
Thyroids (mg) 181 + 2.1 173 + 34 17.0 + 26 201 + 19 203 + 1.0
(mg%) 5.2 + 0.6 5.0 £ 0.9 48 *+ 0.6 57 £ 05 58 + 0.3
Pituitary (mg) 13.2 + 14 140 + 13 140 + 13 143 + 1.2 13.7 + 15
(mg%) 3.8 £ 0.5 40 = 04 39 = 0.2 41 = 04 39 £ 03
Adrenals (mg) 48.8 + 45 485 + 10.5 546 + 8.8 464 + 8.1 504 + 4.6
(mg%) 142 + 1.8 139 + 26 154 + 2.7 133 + 2.7 145 + 14
Liver (g) 8.84 + 0.63 8.79 + 0.55 9.24 + 0.71 9.18 + 0.35 8.65 + 0.37
(g%) 2.55 + 0.08 253 + 0.14 2.59 = 0.06 262 = 011 2.48 + 0.07

Each value represents the mean * SD.

No significant difference was detected from the control group.

Table 2-9. Organ weight data in male SD rats treated with BEX for 28 days

Dose (mg/kg) 0 1 3 10
No. of animals examined 5 5 5 5
Male
Body weight (g) 418 + 26 416 + 28 452 + 40 435 + 29
Thyroids (mg) 208 + 2.2 228 + 39 209 + 32 181 + 2.7
(mg%) 50 + 04 55 = 1.2 47 + 0.9 42 + 0.6
Pituitary (mg) 126 + 1.0 140 + 0.7 135 + 1.5 126 + 1.1
(mg%) 3.0 + 03 34 + 03 30 = 06 29 + 03
Adrenals (mg) 518 + 79 546 t+ 12.6 60.4 + 13.1 62.6 * 3.5
(mg%) 124 + 19 132 + 29 133 + 1.8 144 + 13
Liver (g) 12.73 + 0.64 1220 + 1.22 1498 + 3.04 16.67 + 2.15*
(%) 3.05 + 0.11 293 = 0.17 329 + 042 3.82 + 0.29*%*

Each value represents the mean + SD.

*, **: Significantly different from the control group at P < 0.05 and P < 0.01, respectively.

Table 2-10. Organ weight data in male SD rats treated with VA-K-14 for 28 days

Dose (mg/kg) 0 1 3 10
No. of animals examined 5 5 5 5
Male
Body weight (g) 391 + 30 372 + 13 360 + 25 378 + 18
Thyroids  (mg) 201 + 29 197 + 2.1 200 + 2.2 203 + 23
(mg%) 51 + 0.4 53 + 0.6 56 + 0.5 54 + 0.7
Pituitary  (mg) 132 + 1.2 132 + 0.4 135 + 2.3 139 + 1.0
(mg%) 34 + 02 35 + 0.2 38 + 06 3.7 + 04
Adrenals (mg) 514 t 6.7 53.9 + 52 51.2 + 11.5 58.0 + 11.9
(mg%) 132 + 16 145 + 1.9 143 + 3.2 154 + 3.6
Liver (8) 11.06 + 1.53 10.44 + 0.52 9.95 + 1.19 11.93 + 1.18
(8%) 2.82 + 0.25 2.80 + 0.08 2.76 + 0.16 3.15 + 0.20**

Each value represents the mean * SD.

**: Significantly different from the control group at P < 0.01.

Table 2-11. Organ weight data in male SD rats treated with L.C for 28 days

Dose (ppm) 0 250 500 1000
No. of animals examined 5 5 5 5
Male
Body weight (g) 394 + 29 391 + 32 385 + 26 298 + 74
Thyroids (mg) 185 + 3.7 235 + 33 247 + 1.6* 249 + 4.4%*
(mg%) 4.7 + 0.8 6.1 + 1.2 6.6 + 0.4* 89 t 1.6%*
Pituitary (mg) 13.1 + 09 136 + 15 141 + 19 13.0 + 1.7
(mg%) 33 £ 04 35 + 0.6 36 + 03 46 + 1.1*
Adrenals (mg) 543 + 8.0 634 = 6.4 49.1 + 7.6 459 t 9.6
(mg%) 13.8 + 15 163 + 24 129 + 28 16.7 + 7.3
Liver (g) 11.23 + 1.01 11.24 + 159 10.24 + 1.02 7.93 + 2.12%*
(%) 2.85 + 0.05 2.86 = 0.18 266 = 0.12 265 + 0.13

Each value represents the mean + SD.

*, **: Significantly different from the control group at P < 0.05 and P < 0.01, respectively.

26



Table 3-1. Histopathological findings in male and female SD rats treated with PTU for 28 days

o Dose (mg/kg) 0 0.03 0.1 0.3 1 3
Sex Organs and findings
No. of animals examined 5 5 5 5 5 5
Male Thyroid  Hypertrophy, follicular cell (£, +, ++, +++) 0 1(1,0,0,0) 5(4,1,0,0)**5(0,5,0,0)**5(0,0,3,2)** 5(0,0,2,3)**
Hyperplasia, follicular cell (1, +, ++) 0 0 3(2,1,0) 5(2,3,0)** 5(0,0,5)** 5(0,0, 5)**
Colloid depletion (, +, ++, +++) 0 1(1,0,0,0) 3(2,1,0,0) 5(2,3,0,0)**5(0,0,3,2)**5(0,0,3,2)**
Decrease in T4 level (&, +, ++, +++)a) 0 1(1,0,0,0) 4(4,0,0,0)* 5(1,4,0,0)**5(0,0,4,1)** 5(0,0,0,5)**
Decrease in T3 level (&, +, ++, +++)° 0 0 5(5,0,0,0)** 5(0,2,3,0)** 5(0,0,0,5)** 5(0,0,0,5)**
Pituitary Vacuolation, pars distalis (&, +) 0 1(1, 0) 2(2,0) 5(5,0)**  5(0, 5)**  5(0, 5)**
Hypertrophy, pars distalis (+, +) 0 1(1, 0) 2(2,0) 5(5, 0)**  5(0,5)**  5(0, 5)**
Adrenal  Atrophy, cortical (1, +, ++) 0 0 0 0 5(0, 1, 4)** 5(0, 1, 4)**
Liver 0 0 0 0 0 0
Female  Thyroid Hypertrophy, follicular cell (, +, ++, +++) 0 0 5(5,0,0,0)** 5(0,5,0,0)** 5(0,0,4,1)**5(0,0,3,2)**
Hyperplasia, follicular cell (&, +, ++) 0 0 3(3,0,0) 5(2,3,0)** 5(0,0,5)** 50,0, 5)**
Colloid depletion (%, +, ++, +++) 0 0 2(2,0,0,0) 4(2,2,0,0)* 5(0,0,4,1)**5(0,0,2,3)**
Decrease in T4 level (&, +, ++, +++)° 0 0 5(5,0,0,0)** 5(2,2,1,0)** 5(0,3,2,0)** 5(0,0,0,5)**
Decrease in T3 level (&, +, ++, +++)° 0 0 5(5,0,0,0)** 5(2,2,1,0)** 5(0,2,3,0)** 5(0,0,0,5)**
Pituitary Vacuolation, pars distalis () 0 0 0 0 3 5**
Hypertrophy, pars distalis (, +) 0 0 0 0 5(5, 0)**  5(0, 5)**
Adrenal  Atrophy, cortical (%, +, ++) 0 0 0 0 0 5(2,2, 1)**
Liver 0 0 0 0 0 0

*, minimal; +, mild; ++, moderate; +++, severe
2, Immunohistochemistry for T4

b, Immunohistochemistry for T3

*, **: Significantly different from the control group at p<0.05 and p<0.01, respectively.

Table 3-2. Histopathological findings in male and female SD rats treated with MMI for 28 days

. Dose (mg/kg) 0 0.3 1 3 10
Sex Organs and findings
No. of animals examined 5 5 5 5 5
Male Thyroid  Hypertrophy, follicular cell (£, +, ++, +++) 0 5(50,0,0)** 5(1,4,0,0)**5(0,2,3,0)** 5(0,1,2,2)**
Hyperplasia, follicular cell (, +, ++) 0 0 3(2,1,0) 5(0, 4, 1)** 5(0, 2, 3)**
Colloid depletion (&, +, ++, +++) 0 2(2,0,0,0) 3(2,1,0,0) 5(0,2,3,0)**5(0,0 3,2)**
Decrease in T4 level (%, +, ++)a) 0 4(4,0,0)* 5(5,0,00** 5(2,2,1)** 5(0,0,5)**
Decrease in T3 level (4, +, ++, +++)" 0 4(4,0,0,0)* 5(5,0,0,0)**5(0,3,2,0)** 5(0,0,0,5)**
Pituitary Vacuolation, pars distalis (z, +) 0 2(2,0) 5(5, 0)**  5(2,3)** 5(0, 5)**
Hypertrophy, pars distalis (, +) 0 2(2,0) 5(4,1)** 5(0,5)** 5(0, 5)**
Adrenal  Atrophy, cortical (%, +, ++) 0 0 0 4(2,2,0)* 5(0, 2, 3)**
Liver
Aoy et o o 0o e
Female  Thyroid Hypertrophy, follicular cell (, +, ++, +++) 0 3(3,0,0,0) 5(4,1,0,0)**5(4,1,0,0)**5(0,0,4,1)**
Hyperplasia, follicular cell (, +, ++) 0 0 3(2,1,0) 5(2,3,0)** 5(0, 3, 2)**
Colloid depletion (, +, ++, +++) 0 0 1(1,0,0,0) 3(2,1,0,0) 5(0,0,4,1)**
Decrease in T4 level (%, +, ++)a) 0 3(3,0,0) 5(5,0,0)0** 5(3,2,00** 5(0,2,3)**
Decrease in T3 level (%, +, ++, +++)b) 0 1(1,0,0,0) 4(4,0,0,0)* 5(4,1,0,0)**5(0,0,0,5)**
Pituitary Vacuolation, pars distalis () 0 0 0 0 1
Hypertrophy, pars distalis (+, +) 0 0 0 1(1, 0) 5(4, 1)**
Adrenal  Atrophy, cortical (1) 0 0 0 0 1
Liver Hypertrophy, hepatocyte, 0 0 0 0 1

centrilobular ()

*, minimal; +, mild; ++, moderate; +++, severe
2, Immunohistochemistry for T4

b, Immunohistochemistry for T3

*, ¥*: Significantly different from the control group at p<0.05 and p<0.01, respectively.

27



Table 3-3. Histopathological findings in male and female SD rats treated with NaPB for 28 days

e Dose (mg/kg) 0 10 30 100
Sex Organs and findings
No. of animals examined 5 5 5 5
Male Liver Hypertrophy, hepatocyte, centrilobular
VP Ph, hepatocy 0 4(4,0,0,0)* 5(0,4,1,0)** 5(0,0,3,2)**

(1, +, ++, +++)

Thyroid  Hypertrophy, follicular cell (+, +) 0 2(2,0) 4(3, 1)* 5(3, 2)**
Hyperplasia, follicular cell (+) 0 0 2 5¥*
Colloid depletion () 0 1 3 4%
Decrease in T4 level ?! 0 0 0 0
Decrease in T3 level 0 0 0 0
Pituitary Vacuolation, pars distalis (&) 0 0 0 2
Hypertrophy, pars distalis () 0 0 0 2
Adrenal 0 0 0 0
Female Liver I-(Iz’pirt:y;)hy, hepatocyte, centrilobular 0 3(3,0,0) S(L40)**  5(1,2,2)*
Thyroid  Hypertrophy, follicular cell (1) 0 2 4* S¥*
Hyperplasia, follicular cell 0 0 0 0
Colloid depletion () 0 0 1 1
Decrease in T4 level *! 0 0 0 0
Decrease in T3 level 0 0 0 0
Pituitary 0 0 0 0
Adrenal 0 0 0 0

+, minimal; +, mild; ++, moderate; +++, severe

2, Immunohistochemistry for T4

b, Immunohistochemistry for T3

*, *¥*: Significantly different from the control group at p<0.05 and p<0.01, respectively.

Table 3-4. Histopathological findings in male and female SD rats treated with NCD for 28 days

Sex Organs and findings Dose (me/ke) 0 L 20 150
No. of animals examined 5 5 5 5
Male Liver I-(I}_r/,pi;‘trophy, hepatocyte, centrilobular 0 0 5(5,0)** 5(2,3)**
zifti?ta:;on, hepatocyte, periportal 0 0 3(1,2,0) 3(0,2,1)
Thyroid  Hypertrophy, follicular cell (, +) 0 3(3,0) 4(2, 2)* 5(1, 4)**
Hyperplasia, follicular cell (+) 0 0 3 5¥*
Colloid depletion () 0 1(1, 0) 3(2,1) 3(3,2)
Decrease in T4 level ¥ 0 0 0 0
Decrease in T3 level ® 0 0 0 0
Pituitary Vacuolation, pars distalis (&) 0 0 0 2
Hypertrophy, pars distalis (+) 0 0 0 2
Adrenal 0 0 0 0
Female Liver I-(Iipi;trophy, hepatocyte, centrilobular 0 3(3,0) 5(0,5)**
zz’cif)liﬂ)on, hepatocyte, periportal 0 430 5(032)** 51,40
Thyroid  Hypertrophy, follicular cell (+, +) 0 3(3,0) 4(4, 0)* 5(3, 2)**
Hyperplasia, follicular cell (£) 0 0 0 3
Colloid depletion (+) 0 0 1(1, 0) 3(2,1)
Decrease in T4 level ?! 0 0 0 0
Decrease in T3 level 0 0 0 0
Pituitary 0 0 0 0
Adrenal 0 0 0 0

+, minimal; +, mild; ++, moderate; +++, severe

2, Immunohistochemistry for T4

b, Immunohistochemistry for T3

*, **: Significantly different from the control group at p<0.05 and p<0.01, respectively.
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Table 3-5. Histopathological findings in male and female SD rats treated with APC for 28 days

L Dose (ppm) 0 1 10 100 1000
Sex Organs and findings ]
No. of animals examined 10°¢ 5 5 5 5
Male Thyroid  Hypertrophy, follicular cell (1, +, ++, +++) 0 1(1,0,0,0) 4(4,0,0,0)* 5(1,4,0,0)**5(0,0,4,1)**
Hyperplasia, follicular cell (&, +, ++) 0 0 2(2,0,0) 4(2,2,0)* 5(0,1,4)**
Colloid depletion (&, +, ++, +++) 0 0 2(2,0,0,0) 5(1,2,2,0)**5(0,0,1,4)**
Decrease in T4 level (%, +, ++)a) 0 0 1(1,0,0) 2(2,0,0) 5(0,2,3)**
Decrease in T3 level (%, +, ++, +++)” 0 0 0 5(0,4,1,0)** 5(0,0,0,4)**
Pituitary Vacuolation, pars distalis (&, +) 0 0 1 2 5(4, 1)**
Hypertrophy, pars distalis (z, +) 0 0 1 3 5(2, 3)**
Adrenal 0 0 0 0 -
Liver 0 0 0 0 -
Female Thyroid Hypertrophy, follicular cell (4, +) 0 1(1, 0) 3(3,0) 5(2, 3)**
Hyperplasia, follicular cell (+) 0 0 2 Sx*
Colloid depletion (%, +, ++) 0 0 2(2,0,0) 5(2,2,1)**
Decrease in T4 level (+)? 0 0 1 2
Decrease in T3 level (4, +)b) 0 0 0 2(0, 2)
Pituitary 0 0 0 0
Adrenal 0 0 0 0
Liver 0 0 0 0

+, minimal; +, mild; ++, moderate; +++, severe
2, Immunohistochemistry for T4

b), Immunohistochemistry for T3

) Total of two experiments

*, *¥*: Significantly different from the control group at p<0.05 and p<0.01, respectively.

Table 3-6. Histopathological findings in male and female SD rats treated with PTC for 28 days

Sex Organs and findings Dose (ppm) 0 10 100 1000 2000 5000
No. of animals examined 10° 5 5 5 5 5
Male Thyroid  Hypertrophy, follicular cell (%) 0 1 2 3 3 4%
Hyperplasia, follicular cell (t) 0 0 0 0 3 4*
Colloid depletion 0 0 0 0 0 0
Decrease in T4 level *! 0 0 0 0 0 0
Decrease in T3 level (¢, +, ++)® 0 0 0 0 0  5(0,3,2)**
Pituitary Vacuolation, pars distalis () 0 19 1 2 1 3
Hypertrophy, pars distalis () 0 ¥ 1 2 1 3
Adrenal 0 0 0 0 - -
Liver 0 0 0 0 - -
Female Thyroid Hypertrophy, follicular cell (+) 0 0 1 1
Hyperplasia, follicular cell 0 0 0 0
Colloid depletion () 0 0 0 1
Decrease in T4 level 0 0 0 0
Decrease in T3 level 0 0 0 0
Pituitary 0 0 0 0
Adrenal 0 0 0 0
Liver 0 0 0 0

*, minimal; +, mild; ++, moderate; +++, severe

2, Immunohistochemistry for T4

b), Immunohistochemistry for T3

%) Total of two experiments

9: The number of effective animals was reduced to 4 due to failed tissue sampling.

No significant difference was detected from the control group.
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Table 3-7. Histopathological findings in male SD rats treated with IOP for 28 days

o Dose (mg/kg) 0 30 100 300
Sex Organs and findings
No. of animals examined 5 5 5 5
Male Thyroid  Hypertrophy, follicular cell (+, +) 0 5(4, 1)** 5(2, 3)** 5(1, 4)**
Hyperplasia, follicular cell (%, +) 0 4(4, 0)* 4(4, 0)* 5(4, 1)**
Colloid depletion () 0 0 0 1
Decrease in T4 level *! 0 0 0 0
Decrease in T3 level 0 0 0 0
Pituitary Vacuolation, pars distalis (&, +) 1(1, 0) 3(3,0) 4(4, 0) 5(2, 3)*
Hypertrophy, pars distalis (z, +) 1(1, 0) 4(4, 0) 5(4, 1)* 5(2, 3)*
Adrenal 0 0 0 0
Liver Hypertrophy, hepatocyte, 0 0 1 .

centrilobular ()

+, minimal; +, mild; ++, moderate; +++, severe

2, Immunohistochemistry for T4

o), Immunohistochemistry for T3

*, **: Significantly different from the control group at p<0.05 and p<0.01, respectively.

Table 3-8. Histopathological findings in male SD rats treated with erythrosine for 28 days

L Dose (mg/kg) 0 0.06 0.25 1 4
Sex Organs and findings
No. of animals examined 5 5 5 5 5
Male Thyroid  Hypertrophy, follicular cell (%, +) 0 1(1, 0) 4(4, 0)* 4(4, 0)* 5(4, 1)**
Hyperplasia, follicular cell (+) 0 0 1 1 5**
Colloid depletion (t) 0 0 0 1 1
Decrease in T4 level *! 0 0 0 0 0
Decrease in T3 level * 0 0 0 0 0
Pituitary Vacuolation, pars distalis () 0 0 1 0 2
Hypertrophy, pars distalis () 0 0 1 1 3
Adrenal 0 0 0 0 0
Liver 0 0 0 0 0

+, minimal; +, mild; ++, moderate; +++, severe

2, Immunohistochemistry for T4

o), Immunohistochemistry for T3

*, **: Significantly different from the control group at p<0.05 and p<0.01, respectively.

Table 3-9. Histopathological findings in male SD rats treated with BEX for 28 days

o Dose (mg/kg) 0 1 3 10
Sex Organs and findings
No. of animals examined 5 5 5 5
Male Thyroid  Hypertrophy, follicular cell 0 0 0 0
Hyperplasia, follicular cell 0 0 0 0
Colloid depletion () 0 0 1 3
Decrease in T4 level 0 0 0 0
Decrease in T3 level 0 0 0 0
Pituitary Vacuolation, pars distalis 0 0 0 0
Hypertrophy, pars distalis 0 0 0 0
Adrenal 0 0 0 0
Liver Glycogen accumulation (z, +) 0 0 2(2,0) 3(1, 2)

+, minimal; +, mild; ++, moderate; +++, severe
2, Immunohistochemistry for T4
o), Immunohistochemistry for T3

No significant difference was detected from the control group.
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Table 3-10. Histopathological findings in male SD rats treated with VA-K-14 for 28 days
Dose (mg/kg) 0 1 3 10

Sex Organs and findings

No. of animals examined 5 5 5 5

Male Thyroid  Hypertrophy, follicular cell (1) 0 1 0 1
Hyperplasia, follicular cell () 0 0 0 1

Colloid depletion () 0 1 2 3

Decrease in T4 level 0 0 0 0

Decrease in T3 level 0 0 0 0

Pituitary Vacuolation, pars distalis (t) 0 0 0 1
Hypertrophy, pars distalis (%) 0 0 0 1

Adrenal 0 0 0 0

Liver Hypertrophy, hepatocyte, 0 0 0 )

centrilobular ()
+, minimal; +, mild; ++, moderate; +++, severe

2, Immunohistochemistry for T4
o), Immunohistochemistry for T3
No significant difference was detected from the control group.

Table 3-11. Histopathological findings in male SD rats treated with LC for 28 days

Sex Organs and findings Dose (ppm) 0 230 200 1000
No. of animals examined 5 5 5 5
Male Thyroid  Hypertrophy, follicular cell 0 0 0 0
Hyperplasia, follicular cell 0 0 0 0
Colloid depletion 0 0 0 0
Decrease in T4 level 0 0 0 0
Decrease in T3 level 0 0 0 0
Pituitary Vacuolation, pars distalis 0 0 0 0
Hypertrophy, pars distalis 0 0 0 0
Adrenal 0 0 0 0
Liver 0 0 0 0

+, minimal; +, mild; ++, moderate; +++, severe
2, Immunohistochemistry for T4

o), Immunohistochemistry for T3
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Table 4-1. Overexpressed genes in the thyroid gland of male SD rats treated with PTU and MMI for 28 days

Fold change Fold change
Probe Name Gene Symbol PTU vs MMI vs Probe Name Gene Symbol PTUvs MMI vs
Control Control Control  Control

A_64 P034090 Adm?2 571 52.5 A 64 P108009 Nrarp 5.0 3.9
A 64 P056674 Ly6l 42.4 56.5 A 42 P464378 Itih3 5.0 8.0
A 64 P120679 Cck 25.7 34.4 A_64 P087380 Efna3 4.9 5.5
A 44 P457203 Banf2 213 19.5 A 44 P353739 Kcne3 4.8 3.8
A 64 P082281 Gridl 20.6 2.2 A 44 P166206 Nostrin 4.7 4.7
A 44 P1032771 Fxyd4 174 22.7 A 44 P540517 RGD1564664 4.7 4.8
A 44 P505902 Grin2a 16.0 4.1 A 44 P449858 Krt20 4.7 7.7
A 42 P708068 Egrd 15.8 18.8 A 42 P703023 Slc38a3 4.6 4.7
A 64 P148906 Aspg 134 15.1 A 44 P333078 Adamts]2 4.6 5.5
A_ 64 P052887 LOC501396 12.9 24.0 A 64 P015562 Meiob 4.5 3.7
A 42 P662543 Atp6v0d2 12.0 12.7 A_64 P067000 Primal 4.5 5.3
A 42 P637189 Apln 11.7 7.0 A 44 P915843 Nectind 4.4 4.0
A 64 P061760 Scgbld2 10.3 7.0 A 64 P162112 Galp 4.4 5.3
A 44 P317639 Vash2 9.6 8.6 A 64 P034244 Olrl 4.3 5.1
A 64 P101404 Moxdl1 9.2 9.3 A 64 P114759 LOC501223 4.3 7.3
A 42 P811256 Vinl 9.0 8.1 A 64 P011489 Gdf15 4.3 5.6
A 44 P468468 Lbp 9.0 8.7 A 64 P012813 Mab2113 4.3 7.0
A 44 P835847 Clqtnf3 8.2 8.0 A 64 P017053 Dnah9 4.2 2.1
A 64 P054568 Vash2 7.7 7.6 A 64 P117658 Dynclil 4.2 5.3
A 44 P138838 K1t76 7.6 7.7 A_64 P005626 Anxa9 4.2 2.8
A 64 P129945 Krt75 7.4 6.2 A 64 P087424 F2rll 4.2 4.5
A 64 P101499 Bmp3 7.3 5.6 A 44 P214900 Pzp 4.1 3.5
A 44 P428739 She3 7.1 7.0 A 64 P068847 Ltbp2 4.1 5.7
A 64 P138011 Adralb 7.0 8.4 A 64 P157504 Ehf 4.1 4.3
A 42 P504653 F10 6.8 8.4 A 44 P370052 Ldhe 4.1 2.5
A 43 P12996 Crym 6.7 5.6 A 42 P709423 Miph 4.1 4.6
A 44 P578061 Mab2113 6.6 10.0 A 64 P093522 Dtna 4.1 3.7
A 64 P144278 Snph 6.5 8.4 A_64 P055607 EIf5 4.0 3.7
A 64 P149071 Glisl 6.4 5.8 A 44 P577705 Nectind 4.0 3.3
A 42 P738549 Napsa 6.3 11.6 A 64 P111903 Mmp17 4.0 3.0
A 64 P126030 Slc22a7 6.2 5.8 A_64 P093899 EIf3 4.0 3.3
A_ 64 P007688 Tix1 5.9 4.9 A 64 P155103 Vin3 4.0 3.7
A 64 P155771 Upk3bll 5.9 3.1 A 43 P11794 Tacr3 4.0 3.3
A 64 P047542 Tmem54 5.8 4.4 A 64 P068363 Dynclil 3.9 5.0
A 42 P586154 Vwal 5.7 6.7 A 64 P046552 Sdcbp2 3.9 4.1
A_64 P031806 Upk3bll 5.7 3.1 A 44 P447373 Assl 3.8 34
A 44 P1026848 Cryba4 5.7 8.1 A 44 P142925 Tprgl 3.8 5.5
A 64 P010028 LOC103692985 5.4 2.6 A 44 P409965 Dnahl4 3.8 4.3
A 64 P101056 Padi2 5.4 7.8 A 42 P698240 Pterl 3.8 4.1
A 44 P144591 Cthrel 5.3 5.9 A 44 P264299 Ckb 3.7 4.0
A 64 P080233 Slc5as 5.2 6.1 A 42 P791677 Areg 3.7 9.2
A_64 P006097 Gjc2 5.2 5.1 A 64 P025548 Tmem?26 3.7 2.6
A 44 P154513 Tmem40 5.2 5.6 A 44 P438863 Serpine2 3.7 4.2
A 64 P111898 Mmp17 5.2 3.8 A_64 P005208 Nqol 3.6 4.1
A 44 P1046787  Sbspon 5.1 8.7 A 64 P040176 Nrip3 3.6 3.2
A 44 P286788 Ncf4 5.1 8.4 A 64 P130025 Dll1 3.6 34
A 44 P545193 Hsd11b2 5.1 6.1 A 64 P051636 Pdedc 3.6 4.0
A 42 P559414 Wnt4 5.1 5.1 A 43 P17060 Them5 3.6 2.6
A 43 P11560 Aqps 5.1 3.3 A_64 P078880 Prm2 3.6 3.3
A 42 P510565 Cdhr4 5.1 4.8 A 42 P684264 Tnik 3.6 3.9
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Table 4-2. Overexpressed genes in the pituitary gland of male SD rats treated with PTU and MMI for 28 days

Fold change Fold change
Probe Name Gene Symbol PTU vs MMI vs Probe Name Gene Symbol  PTUvs MMI vs
Control Control Control  Control

A 43 P22979 Tyrpl 210.8 1733 A 64 P109854 Fads2b 4.3 3.0
A 42 P771373 Npy 161.6 104.6 A 44 P372958 Tsgal3 4.2 4.2
A 64 P137042  Npy 143.6 91.7 A 64 P033765 Zarl 4.1 3.1
A 64 P140025 Tyrpl 1343 119.2 A 64 P137609 Hs6st2 4.0 39
A 64 P103537 Cftr 77.5 53.6 A 64 P044156 Slc7a3 4.0 4.0
A 64 P015527  Dnahl4 70.6 43.9 A 42 P497225 Mfge8 4.0 4.7
A 44 P438272 Crisp3 65.5 14.9 A 64 P072938 Sfip5s 39 3.7
A 64 P109292  LOC690507 35.9 39.6 A 44 P118874 Trpes 39 3.8
A 64 P127526  LOC690507 33.6 35.8 A 44 P236255 Calbl 39 33
A 64 P040563 Tchhll 27.8 16.9 A 64 P041223 Creb311 3.8 32
A 64 P096924  Vip 27.4 19.6 A 64 P019851 Fads2b 3.8 2.5
A 64 P009996 Tacl 24.7 20.2 A 44 P323754 Serpinblb 3.8 2.8
A 44 P179986  Hpd 21.6 19.6 A 44 P437896 Bdnf 3.7 3.6
A 64 P009999 Tacl 20.0 16.1 A 64 P064675 Capn8 3.7 23
A 64 P048790  Rln3 19.8 15.8 A 44 P224631 Dao 3.7 4.4
A 44 P314969 Slc6a3 16.3 18.0 A 42 P536741 Derl3 3.6 32
A 44 P1026848 Cryba4 15.2 11.2 A 64 P024474 Stum 3.6 33
A 44 P170382 Slc18a2 11.9 7.5 A 64 P109118 Kenk10 3.6 22
A 42 P809101 Tctex1dl 11.8 12.9 A 44 P257326 Cacna2d3 3.6 3.1
A 64 P078619  Vtenl 11.3 10.4 A 64 P011489 Gdf15 3.6 3.7
A 42 P487686  Agr2 10.8 10.0 A 64 P138145 Trex2 35 33
A 44 P1001451 Pgas 10.8 20.3 A 44 P548559 Derl3 35 35
A 64 P103542 Cftr 10.7 7.6 A 44 P337311 Thbs4 35 34
A 42 P506076  Ptpn5 10.5 8.1 A 64 P089170 Cxadrll 34 3.7
A 44 P409965 Dnah14 94 7.1 A 64 P023250 Ascl2 33 2.7
A 64 P058087  Rbp4 9.2 7.9 A 64 P019401 Sdf211 33 33
A 64 P144968 Calb2 8.0 7.3 A 44 P347368 Glbl 33 39
A 64 P043619 Sle38a5 7.9 6.7 A 64 P035843 RGD1561251 33 3.1
A 44 P541397  Procr 7.6 9.7 A 64 P035544 1127ra 33 2.8
A 64 P060977  FamllOc 74 6.2 A 64 P010852 Lix1 33 3.1
A 64 P065185 Magel2 7.3 5.5 A 64 P089541 Lix1 32 33
A 44 P448431 Cd8a 6.8 6.9 A 44 P492025 Oasl 32 29
A 64 P072548 Serpini2 6.6 6.1 A 64 P034090 Adm?2 32 3.0
A 64 P067749 Sst 6.4 4.0 A 42 P665941 Glbl 32 3.0
A 43 P13384 Lritl 6.4 5.0 A 42 P716512 Cmyas 32 2.8
A 43 P19034 Magel2 6.2 6.4 A 64 P055679 Il1rapl2 3.1 3.0
A 43 P14933 Ggh 6.1 5.7 A 64 P108200 Kif22 3.1 24
A 44 P1032042 Tmem35a 5.8 5.8 A 64 P084163 Myhl5 3.1 4.5
A 64 P023381 Col6a5s 5.7 6.1 A 44 P414460 Rnd3 3.1 24
A 64 P026398  Ntn3 5.6 6.7 A 44 P1013851 Bmp2 3.1 2.7
A 44 P476160 Spagl6 5.6 4.7 A 44 P328256 Nlrpl2 3.1 32
A 44 P398193 Cgrefl 5.5 6.7 A 64 P077162 Wdr49 3.1 35
A 43 P12451 Slc16a3 5.5 5.1 A 43 P14045 Semadg 3.0 2.5
A 44 P454227  Npb 54 4.5 A 42 P540972 Rasll1b 3.0 2.8
A 44 P122386  Hspb3 52 4.8 A 44 P440878 Agpat2 3.0 2.6
A 44 P506980  Kcnkl3 4.9 23 A 44 P117148 Bazla 3.0 24
A 64 P113695 Myo7a 4.7 4.3 A 44 P1024703  Cyb561d2 3.0 3.0
A 64 P141420 Serpinbla 4.6 3.7 A 64 P006514 Atp5fld 3.0 2.1
A 64 P038887 Cdca7l 4.4 3.8 A 44 P241448 MGC109340 3.0 2.8
A 64 P023472 Serpinbla 4.4 3.6 A 64 P090777 LOC680045 2.9 3.0
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Table 4-3. Overexpressed genes in the thyroid gland of male SD rats treated with IOP for 28 days

Probe Name

Gene Symbol Fold change

Probe Name

Gene Symbol Fold change

Probe Name

Gene Symbol Fold change

A_64_P050084
A_44 P142925
A_42_P811256
A_64_P005208
A_64_P101499
A_64_P099973
A_64_P138011
A_64_P170600
A_64_P011489
A_64_P098979
A_64_P015305
A_44_P1042754
A_64_P087380
A_42_P842833
A_43_P11861
A_64_P120679
A_64_P006354
A_64_P119053
A_44 P1034209
A_43_P12258
A_64_P033761
A_64_P093522
A_64_P040176
A_64_P132666
A_64_P059565
A_44_P483360
A_43_P11472
A_44_P214811
A_64_P062462
A_64_P126300
A_64_P078303
A_64_P051430
A_44_P499271
A_43_P11770
A_42_P698240
A_43 P12032
A_64_P093599
A_64_P082693
A_64_P130380
A_44 P194803
A_44_P289637
A_44 P1051894
A_64_P060938
A_44_P255694
A_44_P325599
A_64_P057340
A_64_P089400
A_44_P382255
A_64_P126387
A_64_P011324

Npw
Tprgl
Vnnl
Ngqol
Bmp3
Bhmt2
Adralb
Gstpl
Gdf15
Tsku
Scube2
Slc7a10
Efna3
Srxnl
Dio3
Cck
Stn

Lamb3
Hpse
Abce3
Dtna
Nrip3
Nol4
Gpx2
Nrip3
Hmox1
Tfrc
Pir

Angpt4
Gpx2
Asphd2
G6pd
Ptgrl
Slc14a2
Abccd
Egrl

Baalc
Slc4al
Tmem132c
Abhd11-asl

Vwa’7
Abccd
Hpse

Dtna
Tmemlb5la
Ahrr

13.0
9.2
8.3
7.8
7.8
6.1
6.0
6.0
5.0
4.8
4.7
4.6
4.6
4.5
4.4
4.3
4.3
3.9
3.8
3.8
3.7
3.7
3.7
3.6
3.6
3.5
3.5
3.4
3.4
3.2
3.2
3.2
3.1
3.1
3.1
3.0
3.0
3.0
2.9
2.8
2.8
2.8
2.8
2.8
2.7
2.7
2.7
2.7
2.7
2.7

A_44_P362954
A_64_P010373
A_64_P164227
A_64_P056846
A_44 _P806154
A_44 P478066
A_64_P047542
A_44 P175584
A_43_P12580
A_64_P117101
A_64_P077597
A_44 P402578
A_44_P273777
A_44_P335446
A_44_P403532
A_44_P531741
A_43_P11754
A_44 P317639
A_64_P003572
A_44 P881194
A_64_P150338
A_44 P421391
A_43_P11560
A_44 P335974
A_44_P493005
A_44 P137448
A_44_P1038028
A_42_P525886
A_64_P072883
A_64_P072032
A_42_P704348
A_64_P130547
A_64_P142119
A_64_P093899
A_64_P013531
A_64_P014872
A_44_P409965
A_44 P438675
A_44_P575006
A_44 P1030081
A_44_P1037706
A_64_P164504
A_43_P11685
A_64_P071297
A_42_P692476
A_44 P1057585
A_64_P045114
A_64_P144913
A_44 P1037972
A_44_P300183

Cat
RGD1563378

Gele

Incenp
Tmemb54

Scnnla
Cfap99
Pgm2l1
117

Maspl
Dusp2
Garnl3
Maspl
Akr7a3
Vash2
Lgrb
Dram1
Tmem132c
Slcla4
Aqgpb
Aldh1a7
Foxql
Ptgs1
Tnfrsf12a
Crabpl

Pgm2l11

Elf3
Gphbb
Pgm211
Dnah14
Pappal

Ccdc33
Glod5

1d2
LOC691895
Slc39a4
Htatip2

Nab2
Ckmt1
Slc48al

2.6
2.6
2.6
2.6
2.6
2.6
2.6
2.6
2.6
2.6
2.6
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.4
2.4
2.4
2.4
2.4
2.4
2.4
2.4
2.4
2.4
2.4
2.4
2.4
2.3
2.3
2.3
2.3
2.3
2.3
2.3
2.3
2.3
2.3
2.3
2.3
2.3
2.3
2.3

A_64_P038168
A_64_P139516
A_43_P16491

A_64 P116274
A_42 P723173
A_64_P116276
A_64_P119722
A_64_P102796
A_64_P149970
A_44_P508566
A_64_P054568
A_44_P386359
A_64_P051229
A_44_P823749
A_64_P036381
A_64_P011229
A_64_P053785
A_44 P402507
A_42 P787775
A_44_P309081
A_44 P522827
A_64_P005328
A_44_P286788
A_64_P099923
A_64_P068809
A_64_P060497
A_44 P886690
A_44_P490308
A_64_P100289
A_64_P005108
A_64_P074029

Coll6al
Ripor2
Id1

Lgrb

Olfml2b
Vash2
Ninj1
Kenk7
Scnba
Paqr7
Kenk7
Adra2a
Retsat
Plekhd1
Hspa2
Htra3

Ncf4
Dap
Gpd2
Apoc4
Lpar2
Muc20

Cesl1
Slc14a2

2.3
2.3
2.2
2.2
2.2
2.2
2.2
2.2
2.2
2.2
2.1
2.1
2.1
2.1
2.1
2.1
2.1
2.1
2.1
2.1
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
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Table 4-4. Overexpressed genes in the thyroid gland of male SD rats treated with NaPB and NCD for 28 days
Fold change

Probe Name Gene Symbol NCD vs NaPB vs
Control Control

A_44 P317639 Vash2 4.2 6.3
A_42 P791677 Areg 3.6 6.8
A_64_P138011 Adralb 3.3 5.2
A_42 P559414 Wnt4 3.1 4.2
A_64_P152753 Ciart 3.0 11.6
A_64 P149071 Glisl 2.9 4.1
A_64_P120640 Pgf 2.8 4.7
A_64_P120634 Pgf 2.6 4.3
A 42 P811256 Vnnl 2.6 4.1
A _64_P151259 (C2cd4a 2.5 2.5
A_64 P015562 Meiob 2.4 2.6
A_64_P144278 Snph 2.3 3.6
A_44 P959259 2.2 2.9
A_64 P131688 2.2 2.9
A_64_P049266 Msx3 2.2 4.0
A 43 P11922 Crem 2.1 2.9
A_64_P053631 Doc2a 2.0 2.7
A 64 _P126493 Crem 2.0 3.1

Table 5. Assay system for evaluation of thyroid hormone signaling disruption by EU-NETVAL

Block  Mode of Action Method name

Block #1 Central regulation 1l.a  Thyrotropin-releasing hormone (TRH) receptor activation of pituitary thyrotropes

1.b  Thyrotropin-stimulating hormone (TSH) receptor mediated activation (non-radioactive)
Block #2 Thyroid hormone synthesis 2.a  Thyroid peroxidase (TPO) inhibition method: AUR-TRO

2.b  Thyroid peroxidase (TPO) inhibition method: Luminol

2.c  Tyrosine iodination method

2.d  Sodium /lodide uptake method based on Sandell-Kolthoff reaction (non-radioactive)
Block #3 Secretion and transport 3.a  Thyroxine-binding prealbumin (TTR) / thyroxine-binding globulin (TBG) 8-anilino naphthalene sulfonic acid

ammonium salt (ANSA) fluorescence displacement method

3.b  Thyroxine-binding prealbumin(TTR) displacement method using (T4-FITC)
Block #4 Metabolism and excretion 4.a  Colorimetric method for assessing deiodinases activities

4.b  Chromatography/mass spectrometry (LC/MS) glucuronidation method

4.c  Inhibition of thyroid hormone sulfation

Block #5 Local cellular concentrations 5.a  T3/T4 cellular uptake assay based on Sandell-Kolthoff reaction (non-radioactive)

Block #6 Cellular responses 6.a  Human thyroid hormone receptor alpha (TRa) and Human thyroid hormone receptor beta (TRB) reporter gene
6.b  Thyroid hormone receptor beta (TRB) CALUX assay

Block #7 Relevant short term alternative 7.a  Zebrafish eleutheroembryo thyroid assay

Block #8 Integrative cellular in vitro methods 8.a  T-screen assay

8.b  Proliferation, migration and oligodendrocyte differentiation of human neural progenitor cells, adapted to human
induced pluripotent 3D stem cells

8.c  Human adipose stromal cell-human umbilical vein endothelial cell (hASC-HUVEC) vasculogenesis/angiogenesis
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Figure 3. Immunohistochemistry for TSH in the pituitary gland of male SD rats. * and **: significantly different
from the controls at < 0.05 and 0.01, respectively.
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Figure 4. Immunohistochemistry for Ki67 in the thyroid gland of male SD rats. * and **: significantly different
from the controls at < 0.05 and 0.01, respectively.
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Figure 5. Immunohistochemistry for UGT1A6 in the liver of male SD rats. * and **: significantly different from

the controls at < 0.05 and 0.01, respectively.
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Figure 6. Immunohistochemistry for NIS in the thyroid gland of male SD rats. * and **: significantly different
from the controls at < 0.05 and 0.01, respectively.
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Figure 7. Representative histopathological findings in the thyroid gland of male SD rats treated with PTU and
MMI for 28 days (upper column). Cluster analysis of microarray data obtained from thyroid (lower left) and
pituitary gland (lower right).
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Figure 8. Representative histopathological findings in the thyroid gland of male SD rats treated with NaPB and
NCD for 28 days (upper column). Cluster analysis of microarray data obtained from thyroid (lower left) and
pituitary gland (lower right).
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Figure 9. Cluster analysis of microarray data obtained from thyroid (A) and pituitary gland (B) of male SD rats
treated with IOP and BEX for 28 days.
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Figure 10. Flowchart for detection and mechanism estimation of antithyroid chemicals.
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