BIHE 3
JEAE R RS A B A (b2 ) A 7 WFgEE3E)
B0 5 R R

FRARICH T DL E D&% FHE 3 5 FIE O (21KD1003)

wrgefEs SMRE ENERGSRLEEMEIRER =R

MRER

AHFFETIE, ALFWE O FARNRE B A BT FTRE 7R in vivo SEIEMENL 2 BN E 5%, SFn 5

FEEETIC, 311 EOFHFRIEYEZ T~ M 28 HRERAO®KS L, MiER/LE AEOZEAY & kA%
)« SEEERR L S RAT T & O A T o T2, T ORER, PUHIRIRE ORIz T, IR BRI
FHIRRSRIC X D HARIRIENE ERGIE DR, AT ERE LY bEBRRIE L a0 55 Z LA
IRENTZ, T, FRIBEEB XOVKIGT R E b M A /LVE ME L RIEOREZR L, ST IRIEY
BoOBMHICAEREEZE 2N, S5, FRIBCET S T3 « T4 B L OMERENE S FRIRITIC L - <
RtEni=F vV v /3 o FEEEAR (NIS) OfmEdalcimz, FEER X OWF UGT1A6 %HiiT,

PLHARIRAEF OB FHEE ISR LS D ATRetE R STz, ML EORREZEEE 2. 7 v b 28 ARIXIE
B 5 EMERBRICB T 2P IRIE OB - BFHEED =D 7 u—F v — N BER LTz, ERER7RE)
A & L C. OECD 3 X' ICCVAM/EPA 28 338 5 SIS S M L, in vitro 7l R D FE L
IR & LT L OFENE S, BEFED in vivo RBRITHLA AN A RE R AR DR FIT R X 10 B 3%

ZFFObLDLEEFEZ DN,

RIS

INIAET BB A BRI W
BT ENERS R ITRR ER
AR [E S P R R BRSO
RE

A. BFREEMW

WP IRELE O b MEFREEEIILIAT X 0 IR < MREt
SN T&7, FIRIRERIK T 25| & 2 bFmEIC
OWNTIE, RICEEEZ GO, AMRICREE RIFT 2 L
TRIA < J ST 5, OECD (RE %5 1h /7 BRZEHEAR) 13, 2014
FEIZHIRIR AR LT v DIRERKICEE L 5 2 5052
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IR FIRBRIZ L D, ALF=HE ORI ED
in vivo PHMEMEN. & Hi5 T,

B. #EFE

B B X D HHRIRME 2 7 »~ MiC 28 H .
BEHRECTRERAFRS L, g oo Bk R E & v
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SRS D R IR RE TN ISR D A IR LT,

1. 7y &RV 28 AMKER D& GRE (BH -
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<EHIL OB RIRE % 28 HREIER O KRG LT,
O HRIE~LV A X H—FHE Propylthiouracil
(PTU)}OJZU“Methimazole (MMI)

@ WFhgIC BT 5 B R R A VT > ACHEE
Phenobarbital sodium salt (NaPB) 8 X OV
Nicardipine hydrochloride (NCD)

3 v FEFOAAPEZE : Ammonium perchlorate (APC)
¥ X N Potassium thiocyanate (PTC)

Wi = o FEERILE : Topanoic acid (I0P) B XN
Erythrosine

TSH EEAEFHZE : Bexarotene (BEX)

TSH S A R4E5HT © VA-K-14

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

e ® ©

O~O®DF5-FEBRITHF 4 4 £ TICEMBFATH
0 AR FEIXE NN 0O 9 BREAR R0 - S KRR L AT
R LT, MEDO T v b EAWZO~QDBFHIE
W, FRIBEED RS MRS CTH D Z &N
ERINTZT2H, O~DIZOWTIIRED A % R RITE
BRAEIT o7, 2T2Q@D5F 4 £ DRFHI BT, APC:
PTC ¥ 5REIZ T3 « T4 OFBEREENRR D bR o 7=
729, WEEZIBINO & H &R A 72 B 5928 & 52t

L7z, EWEOHKGRHEIZLLTO@Y TH D (APC, PTC,

Erythrosine, LC LAZMZIREIRE O#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 (fk/K)
PTC: 10, 100, 1000, 2000, 5000 ppm (£X7K)
@ 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 (fk7K)

FEBRITB W T, &5 B ICBRInE X O %
FEh L, FURIR - TR - PRS0 &R E 2 © NS
BEAEAR P ROM R 2 550 U 7o, 72, M oo FIR iR BE
mw%y(m-mva@WE%ﬁotoé%K\ﬁ
ﬁ% BUF5 T3 T4 -Ki67 (Hifaesi~—5—) -

Yy a/4a '7+/\$BUL{Z!§ (sodium-iodide symporter
NIS). FEEMARTEICIRIT S TSH, AT 5 BRI A
NEUVRBICBES T3 7 v 7 0 v BiRE SR
(UGT1AL/1A6/1AT) Do kAL IR SR % FhE L 7=,
Ki67 (22T H R ARIE I LR 123510 2 BRI
NIS « TSH « UGT1A6 {Z DWW TIXZ N HURAR « FIE(A

HIEE - FlRIC 31T 2 Bk mfE R 2 1E L7,

2. 7 v FHIRIREE X O TERIEIZE T 5 MENEEF

BN ()

FRR R REIL EM E R G50 Z v PRI L OVF
ERIZBT 2 BIETRIALEZRBET H7-0, HLHFR
)& 2@<mpmm)®2saﬁﬁ@ﬁmﬁﬁ%£w

L7z, 6 Bl SD 7w b (KBEHETIL ; D7 V-
TRZ FU— - V¥ X0) 1T, W (a—91), 300
mg/kg T0P, 10 mg/kg BEX % 28 H [H5@ & 15 L7,
WS RAEIZSM 4 EEOER - RIROOHFIET, HLH
RIMEANGBO ON-HEE LTHRE L, &/ 7 4
D 9B 3 FILIRER TR EH & L. 10%F AR 7
N~ ) ARICTHEER, FUREES KOV B E & % H
E LT, 825 4 F1IX RNA S & L. 88 L7 BUIR R
BIOTEMKIZESIZ 1 ol © ISOGEN (= vy Ry ¥—
V) THREVFIA X LI, -80°C CHAER LT,

WAL AL DS total RNA ZHhMH7%. RNA JEFE %
NanoDrop ND-1000 (Thermo Fisher Scientific) CiH|
7E L. RIN ®FF{HiZ RNA6000 Nano kit 35 OV Agilent
2100 A AT FF7AY (Agilent) T XKV HIE LT,
200 ng @ total RNA 2>5 B4 L F3k cRNA Z& Rk L,
1.65 pg @ cRNA (2T Whole Rat Genome Microarray
Ver3. 0 4x44K (G2519F#28282. Agilent) /A 7V &
AR LT, TLADAFY X, Agilent Microarray
Scanner CHMT L7z BB S A X D L T EDT LA
F =K< A = TIRHTIZIL GeneSpring GX ver. 14.9 %
R, #E5%E= (FDR; False discovery rate) % 0.05
BUF, 7> Cut off fEZ ¥ BLEL (FC; fold change)
>2.0 CHREBEHTETEHBGEDNE~A 70T LA T —
2B LT,
3. EBEHEES B L OGN EZEIC KT 5 R ARBEHEREAN
(BT D E I (NI

S5 45 H 156~16 H, OECD AEE (#RV) (2 CHAf
X7z Thyroid Disruption Methods Expert Group @
RHERHEICSML, KREMEZHEOFEICEIT 5 HIK
IR BEFE A OB B R 2 A L7, 72, Yo
IZBWTARIFZEHEOMFZER R 2R E L. ZNE & A
RaHAToT-, IHIT, B 54 10 A 26 HD Web &=
HEICHLBIML, ZO%OKE OGRS 5
Wb - 7,

FATSHETAH 14 AIZ
FEERITHEKER S

L KREEMW EZBRAORER
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Methods; ICCVAM) DEEFEIC X 5, HIRAFEREREA 1 D X
U7 —va AT 2 HEMFEETED Web 2HICS
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Agency;EPA) 232229 % 3D Human Thyroid Microtissue
Assay O/NY 57— 3 BT % Operation Procedure

(OPs) (N ESIANEN fﬁ?&ﬂl%%i@\‘iﬂﬂﬁ T%ZJ'J L7z, &

. BINFEEFES B X OCkEEM BT 5 HIR
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il 92 B ORI R NRIC & Eod, FEERITIESZE
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% T3 « T4 « TSHAEDOHIERE %A Table 1127,

O HRARAVF o 2 — P EA

PTU BEGRETIILL FOEEBDBHEFHEEEE o
TR B/~ (Table 1-1) : T3{ET ; #t 1 mg/kg LAk
B L OWE 3 mg/kg, TAIET ; MEME 1 mg/kg UL . TSH ¥4
A #E0.3 mg/keg L ERB I OME 1 mg/kg VA b, #E£0. 03
mg/kg ¥ 5RETHOL- T4 #E., AEEREFEEZ KL
ZEMLRFEN R EEZ Z BN,

MMI #2558 (Table 1-2) : T3 « T4 {E T3 L O TSH #4
N HE 3 mg/kg LA L. T4 {KF « TSH #8001 ; M 10 mg/ke,

@ NI 1T B HRRMR A VT o AREHEHE A

NaPB ¥ 5.8 (Table 1-3) : T4 {&T ; 100 mg/kg,

NCD ¥ 5.8 (Table 1-4) : T4 {&T ; # 150 mg/kg. TSH
AN WERE 150 mg/kg,

©® I URIGAABHEHA

APC ¥ 5.8 (Table 1-5) : T3 « T4 & F ; /4 1000 ppm,
TSH #4005 7 100 ppm LAk, M 1 ppm #ETH 5472 TSH
X, HEREEEZ RS Z oMM EE
Z bz,

PTC & G-/ (Table 1-6) : T4 KT ; & 5000 ppm,

@ MW= v EEEREEA

10P ¥ 5.8 (Table 1-7) : T3 #5440 ; # 300 mg/kg.
T4 - TSH #4h0 ; 7 30 mg/kg LAk,

Erythrosine 3 5-#% (Table 1-8) : TSH #8410 ; #E 4%,

® TSH EEAEFHEA

BEX # 5.7 (Table 1-9) : T3 KT ; 4 3 mg/kg L I,
T4 KT ; #E1 mg/kg UL I

® TSH = FEFEHA

VA-K-14 58 (Table 1-10) : Ifijf5 T3 + T4 « TSH{&
DOHFEREEBIRD SN2 o7z,

@ AR L LR

LC #¢ 5% (Table 1-11) : TSHBY ; #1000 ppm,

1-2. fggsEE

SR AT R KOs S (FUIRIR « TR - fI% -
fiFhiEe) DR ERE R % Table 2 12”7,

O HWRMRALVF % 22— P IEA]

PTU B G-RETIL, HERE 1 mg/kg DL CHURIRAME /A1
KTEBFBOWEM, K1 mg/kg LA ETTFRAMITEHEEDHE
. HE1 mg/keg LAEFS I OME 3 mg/keg CEIBHE®S/FH 5%t
HEOIK T, #E3 mg/kg TH#x /AR EEOICT, M
3 mg/kg THMEIEEDOIK T RA LT (Table 2-1),

MMI &5/ CliE, #E3 mg/kg DL ER I OME 10 mg/kg
THUR AR /AR E & O, HE 10 mg/kg T F IR
FHxtEREOEMB X ORIEHETEROK T, M
10 mg/kg TR Hxt/fHxt BEOEK FRFRO Lz

(Table 2-2),

@ NI 1T B HRMR A VT AR A

NaPB % 5-#£ Tl MEME 100 mg/kg T HRMRAEXTH/ AH %F
HER L O ERORM, # 30 mg/kg LI EB IO
M 100 mg/kg THARXTEE OB, M 100 mg/kg THI
B /FAXT E R OBINN A 572 (Table 2-3),

NCD % 5-HETl&, M 150 mg/kg THURMRAEH/ AH % H&
O, MERE 50 mg/kg LA THFHEXH/AH % B #E O
MRS 7= (Table 2-4),

©® =7 FRBGALHEA

APC #2 5-FETIZ. #1000 ppm 3 X OMERE 100 ppm T
FROLR I sct /AB S EE B D BN, ik 1000 ppm T F (A HE
STEEOHEMN A L= (Table 2-5),

PTC ¥ 5B Tld, HE 1000 ppm LA LT RUR IR &
OHEAN, HE 1000 35 L V5000 ppm T HHK BT & D
HEAN, HE 5000 ppm CTHAHEXEEOIK T2 Sl

(Table 2-6), M 100 ppm CTHFAHNRTEEDEEIMA L 5
nn, AREREEZ KL Z EnbBRBENARENEE
2 BT,

@ = v SR E A

I0P # 5HECIX, #E 100 mg/kg LA T HURARFE % &
&, 1 300 mg/kg THURARMEXIE &, TEAHEXEE
BIXOHFHASEEOEMAH LT (Table 2-7),

Erythrosine #5-8£ Tl fisk L 72 las B &I A B2
@I SN/ o712 (Table 2-8),

® TSH EEEFLEA]

BEX $¢ G- RECld, M 10 mg/kg THEMoxH/Fxt EHEOH
INAER 57~ (Table 2-9),

©® TSH =& EH LA

VA-K-14 #e 5-8ECIE, HE 10 mg/kg THHAEXTEHEBEORY
MAFRS Bz (Table 2-10),

@D HRRAR LT L ERERE 2=

LC 58 Crd. 500 ppm LA CTHUR ARG/ FE % &
O, #1000 ppm T FIEAEMAXTEZEOIMNE LW
JFfext RO AR H vz (Table 2-11),

1-3. JRPLMAR SRR R

B GEEOFRMER - TEEK - G - IFIRIC I T 5
FLRR AP L& Table 31279,

O HARBRA~V A F v Z— PR EFH

PTU $& 5-RED HR AR T, FUR RS A B Rz RAE oo fE K
SRR LN v A RaBE o 8 AR B S ERE 0. 3
mg/kg A ECHEBEIZHM L, Z D 5 HIEM LR AR K
12 0.1 mg/kg IZBWTHAEREMEZ R LT (Table 3-
1), FEKRETEECIZ, IEK/ZEMa b o5 AL A 88N A
0.3 mg/kg UL ER L OME 1 mg/kg UL E TR BN,
7=, BB R E OZEMENIE 1 mg/kg LA I L OMWE 3 mg/kg
THZEINT,

MMT B¢ 58 Cld, BURARIE A bR AR AR K 23 0. 3
mg/keg LA_E . IEME E R R L OV 2 v RaBHEHA
MEME 1 mg/kg DL ECR® Biv, HMEOWEM _EBAEAE K
1% 0.3 mg/kg IZBWTHAEREIMNZ R L7z (Table 3-
2), FEARTHETIZ. B 1 mg/kg UL ETIEK/22haql.,
10 mg/kg TIERKOAH B RFAMEIMNMBIRD i
2o Flo, BIBREOFENME 3 mg/kg LLET, I
O /NEEFL TR IE R 3 HE 10 mg/kg THEIZHEN L
7

@ g5 2 HURIR S T AR ES

NaPB ¢ 5-8ETik, FHs oD /INE HR LM HE R AE R 203
HE 10 mg/kg LA ETFEOH AL, HE10 mg/kg UL E, i 30
mg/kg LB CHFHFAE %2R LT (Table 3-3), H
PRARIE R _E RZ AR AR K 25 ERE 30 mg/kg LA B, V8RO B
AR L OV v A RiBME21E 30 mg/kg LA T#L
L3N, TEEFIZE T, 100 mg/kg OHE 2 FlTEX
/ZERUEDFERD BTz,

NCD #5¢ 5-HE Tl TR oD 7N BE H o - et A S 7S e e



50 mg/kg A ETHRO B, M 50 mg/kg LA E. HE 100
mg/kg TR A EZE%2 /R LT- (Table 3-4), /NESE

WO RFHIRZE ffbas . e 15 mg/kg LA ECTHBEIZHE
L7z, F£72. HURPRIEM LREMACAC K 2N MERE 15 mg/ke
VL BRI, M 50 mg/ke UL ECHEEHERIICE R
ThoTlz, B EFMEEARES X2 a1 Fi&iE»
50 mg/kg UL ETHEIE I, FERIKFIZHETIX, 150
mg/kg ORE 2 Fil TR/ ZEfALNFED BTz,

@ T URIEALLEH

APC B HRETIE, HRARIE L R H AR o IE K /3 T ik
BELOav A NiBHMESMERE 10 ppm L ETEIZE S, B
O AR I 10 ppm BL_E CTHEEHRIICE B 72
#IN%ZR L7= (Table 3-5), FEAKFIEETIL. & 1000
ppm CHER /2t DA E 7o NN R i,

PTC #58ECTlx, FRIRIER ERGHIB OB K23 10
ppm LA 3 L OME 100 ppm DA THUR S v, #E 5000 ppm
IZBWTHEHEICH BR8N %R L= (Table 3-6),
TRIAFTEEDIE R/ 22 b A3 10 ppm LLETHA S
T2, R B EITA LN o T2,

@ W3 v REEE I EA

T0P # 5-HEClE, BUIRIRIE I LRz A o AE K /i T Ek
30 mg/kg A ETHEIIZHM LT (Table 3-7), F
EAFTE TR, IBR/EfboBERENNZENEN
100 mg/kg LA B3 X TR 300 mg/kg TRHONT-, F7-.
FEIE D /N FRU D PE R AR K23 300 mg/kg CTHERFE
AEBEREREINZ R LT,

Erythrosine #5-#F Ci, HURBRIE A R RIAE O AR
SIS E U 0. 26% 8L B3 X OM% T E IS
L7- (Table 3-8), FEEMRFIZETIX, IER/ZEha ki
0. 25%LL ECHr R & i,

® TSH EEAEFHEA

BEX &EfﬁiODEﬁ#ﬂ%ﬂi\%ﬁ%%@E’Jﬁﬁ =S AN N
D, avA NiB#ESHE 3 mg/kg LA EICEE®D Hiv7z (Table

-9), FEMBIZHIEBEFOZITRD o7z,
® TSH = EFEEHUA

VA-K-14 #%5-8E0 FURAR T, $FH2A B2 0
LoD, avA NEBHEOFRAEMENTE 1 mg/kg LLET
FHERAMAERIZEE N L 7= (Table 3-10), F£7-. HIRIRIE
Ja BRI OAE KRS 1 B L 10 mg/kg. @A 10
mg/kg DF 1 B CEIEZ Suiz, TR ITR B0
BAIEER O BV, ATl /INEE h O PR AR R AR K 23 Ik
10 mg/kg THLR SN T=,

@ HRPRAR VT L BRI

LC B HRETIX. MR L7lgas

BN o7 (Table 3— 11)O

(IR BN AR PRI ZE B

1-4. SRR LT (FRIRAR T4 - T3)
O~ODE 11 WEIZH>W T, BFRIRIZRITA T4 B
JONTS A MEGOIZ LD RBFE LT (Figure 1/2,

Table 3), RBEEETIE T4 - T3 DWT NG . JEME LRz AH
H@@fﬂiﬂ@ A5 L OB BN ER mICHENRBD T,
M2 BT A T3 BB L ~ULE T4 & TR ME )

DR %hto

O AR~ AF v & —BRHER

PTU « MMI $5-HETIE, T4 « T3 BH L~V DK T AL
NENMEREO0. 1 mg/kg LA BB KXOHEO. 3 mg/kg LA L -

TS IR PR AR
Wb HEE —

ﬁkE 1 mg/kg LA ETRROH BN,
(2R CIEN B BRI AR R 238

L“Cl/\fL (Table 3-1/2),

@ HFigIC I T B BRI A VT AR EE A

NaPB « NCD 5D WFHIZB W TH, T4+ T3 BHD
B BRI FIEERO bz ho 7= (Table 3-3/4),

@ FURBEAABLEH

APC FEERETIE, T4+ T3 BB L~ LOFE MK TR
Z A HVE 1000 ppm, 100 ppm LA ETFEH HAL7- (Table
3-5), PTC ¥ 5-8#£Cl. K 5000 ppm T T3 BILDOFE /2
KFNH57- (Table 3-6),

@ Wi= v EEEEES

IOP « Erythrosine &HEEDO WL Y, T4 « T3 FEHD
B & 23R PR & 22 hvo 7= (Table 3-7/8),

® TSH EEFLEA]

BEX #¢5-8ETIL, T4 - T3 BHE OB 502K FIEER
Lo 7- (Table 3-9),

©® TSH =& RH LA

VA-K-14 #ERBETIX, T4 - T3 BEHOBE L RE T
B LI -7 (Table 3-10),

@ HORRFA AT L BEEERRE S

LC e ERFETIL, T4 T3 BEOH L RETILERD &
nrehro7= (Table 3-11),

1-5. MM LT (F (K TSH)

D~DDEH 11 WEIzH>W\WT, FERKFTEICEBIT S
TSH # B &2 sa e talc L W #sB L7z (Figure 3),

O HRARAL A 2 — P L EH

PTU & 5.8 Tt 1 mg/kg UL . MMT $E5-0E CI it
3 mg/kg LA EB L OME 10 mg/kg C. TSH Bt mif& = o

BRmnERd sz,

@ FFlgIZ 38 1) B BUIRAR AR L AR

NaPB #5-8ETld, FFGRICHEERELIZE O LN
727, NCD $ 5-HE Tl MR 150 mg/kg T TSH Bat:

HROA BN RN,

@ I URBUAHBLEFH

APC $e B BECIIME 100 ppm DL E. PTC #G-HECl3ME
1000 38 X X 5000 ppm . TSH B w23 A 2 12 590
L7,

ONNTERVE S =ik 5]

TOP ¥ 5-#ECl. M 100 mg/kg LL T TSH Bt i s
ROA B REEMNPED %2}%710 Erythrosine ¥ 58 Tl
BEGRHNCA BRI o T,

® TSH PEA FHLEH

BEX # 5B Cid. HE 1 mg/kg BL LT TSH BEMEmfgE R
DAEERIETNRD Bz,

® TSH = HFIEFEHUA

VA-K-14 #% 58 Tl K% 588
BT D Bl ino T,

@ HRRRAR VT bR 2=

LC HHERETIX, SBEGHEISHHFRIIC

BN Tz,

CHRTFANCAH R A

HE BT

1-6. o kAR 2T (KRR Ki6T)
THETIZO~B - DDFH 10 W'E (PTU » MMT * NaPB -
NCD + APC « PTC » TOP * Erythrosine * BEX * LC) (22U T,



HORIRIZE T D Kie7 BBl 2Rl LD K L
(Figure 4),

O HARR~V A v X — B EHA

PTU 5.8 Cl3MiE 0. 3 mg/kg LA BT, MMI #E5BET
W3 mg/kg DL ER X OWME 10 mg/kg T, Ki67 Pk
DF B 2EEIMNRD S,

@ NI 1T B HURMR A VT o AEH R HE A

NaPB $ 5-1ECI3fE 100 mg/kg T, NCD £ 5.8E Tl
50 mg/kg LL T, Ki67 RN A ZIZHEM L=,

©® I URIGAABHEHA

APC $25-FETIE. 100 ppm UL ETKi67 BtEROA
BN A LTz, PTC 5B CIE, FHRGREHCAE
RIEAITRD SR o Tz,

@ W3 v REEE I EA

T0P # 5-FETIE. M 30 mg/kg BL T Ki67 BitRo
HE BN A ST, Erythrosine 5T, £
HROCHBRECTRD b ho Tz,

(® TSH pEAEFLEA]

BEX B¢ 5-7E Tld, £ B EREIC
Mol

@ AR L LR

LC #E R TIX, #1000 ppm TKi67 HEROGE
MM A BT,

HREBIIRR b

1-7. SRR b= na et (P UGT)

O~®@ - @DEF 5 %'8E (PTU - MMI - NaPB - NCD - T0P)
IZOWT, IFlICHT 5 UGT FBL A SaEuta |z L v i
#L7= (Figure 5), UGT1A1/1A6/1AT 1T v, IR
FECI/NER LI O AT BN R iz,

O HURPRAIV A %o 2 — P EA

PTU$ 58 Tl 3 mg/kg MMT 52 G- T3 10 mg/kg
T, UGT1AG6 Bt HAE =R OF B /2B MNED bz,

@ NI 1T B B MR A VT AEHEHE A

NaPB ¥ 5. 5¢ ClIMERE 30 mg/kg UL, NCD #5658 Tix
7 150 mg/kg 38 L OME 50 mg/kg LLET, UGT1A6 &1k
SR OA B REEINNZED Hiv, JWEMAM SRR T
SR LI IR E R —F LU=, UGT1AL 1%, NaPB
B HREDME 100 mg/kg 38 L ONNCD ¥ 5-BEDME 150 mg/kg
T, AR OA B RN A B, UGTIAT (2D
WX, R 21T - 72 Mk NaPB 100 mg/kg 33 X OV NCD
150 mg/kg #f & RHREE L O TEITFBD D -T2,

@ W3 v REESE I EA

10P ¥ 5-FETIL, K 300 mg/kg T UGTIAG B s
DF B 2EEIMNRD Sz,

1-8. SR Lo (FRRIR NIS)

AT 3 AEEEIZFERM L7 PTU - MW 55 » FHRIEA
HWie~wA 7 a7 LA ORESR., w5 m L
THEBUIEINZ R T 2B OB B RSN Sz, F8EL
BB IR E WEETFOF S NIS Z@IRL, O
~DOF 11 WEIZHOWT, FRIRIZE T 3B 20k
e |2 LR L7 (Figure 6), XFHERECIIEM B2
FAE O FLERRANC, & < BB NIS BELRBIE STz,

O HARPBEAL A F 2 F—PHEH]

NTS B5H: i s = L i BRAR AR RO R 2 B W T e =
FEAEIE R 338D b & & — 2 L2 A 2 7=

L. PTU % 5-FE T3 0. 3 mg/kg LA B, MMI B E5FET
V3HE 3 mg/kg LLEB L OWME 1 mg/ke UL ETHEZ2EEM
NEH LT,

@ HFigIC I T B BRI A VT AR EE A

NaPB 58 Tld, HHEGHICAEREITFEO bl
727 o 7=, NCD ¥ 5T, ME 150 mg/kg T NIS i
FEROFE RN A BT,

@ FURBUAABLEH

APC # 5. FETIIMERE 10 ppm DL, PTC 5.8 Tl
HE 100 ppm LA CTHEZRBEMMN L 57,

ON ERyEN = AE=0d]

10P = 5-HETldME 30 mg/kg LA E. Erythrosine &5
FECIIME 0. 06%LL T, NIS BEtEHEAE R O A B 72 73
W BT,

® TSH EEFLEA]

BEX $¢ 58 Tl S GRECA B R LITRD b /e
Mmool

©® TSH =& RH LA

VA-K-14 ¥ 58 TIE. K& 5/
VWA TN

@D HRRAR LT L EREE 2=
LC BERETIT, FBRERHCAERZILITRD b
Nolz,

HREALITRED B

2. v FHERIBEBS IO TEREREKIZE T 2 BHENEE T
FEYURHT

2-1. {KHE - % - B ER

BEX B G- HETIIHR G- 2 - 4 BHICB W TIKEOFEE R
FEAEN A BT, T0P % 51 CIXIB A & DK FEm A3
LN, KEICHEBERZTROD b oz, FEE
EEICIIREIC L DEBII AN o T-—F7, FR
it st / k6t BB 1T TOP ¢ 5B CHIMMBA 2 7~ L 7=,

2-2. <A 7 a7T LA N

FORIRIZ 31T DB m R BIZ kiX, kI FREE & TOP-BEX
BHEBENENENR R 7 72— LTHESNZ
(Figure 7), —J5, PR TIL I0P % 5-8£0 1 {573 BEX
BHRED 7 T A X — 20T,

FURIETIZ, TOP » BEX |2 X » THHEHIM L /-85 F
DA 131 - 8, FEBUK T L7 BI5 113 92 - 19 @
R b (Table 4), FIEEMARTIX, T0P - BEX &5
Ko TREBMLU-BEFNENTE -4 6, FHK
TLEEEFIE3 - 13RO bz,

3. EBEHEES I K OGEANEFIC I 1T D HORAR B GERE AT
2B % E IR

5 H 2B & 4172 OECD @ Thyroid Disruption Method
Expert Group TlX., OECD HHERIIMz THF+ ¥ (G&
E) Bl 7502 KkEH - 27 2—F UV BIORAAN
LEH 20 4B M LTz, A—AFFUT « A —2R
M7 e _AF—Fza-For<v—20 - K4V FY
X e AT UK - BEE - BIAC 2D HEED Web BINE
BHY, AFREICKT2FEBOEIBEDNT,

MR B R ERA R 2T 2 o # — (European Centre
for the Validation of Alternative Methods; ECVAM)
2> 5 1L . EU-NETVAL (European Union Network of
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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 + 0.8 24 + 09 1.1 + 0.3** 1.0 + 0.4%*
TSH (ng/mL) 1.9 + 1.0 21 + 13 40 t 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 + 0.03 061 + 0.22 0.60 + 0.22 0.24 + 0.03*
T4 (ug/dL) 32 + 038 37 + 14 26 = 05 23 + 038 14 + 0.4** 11 + 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 + 08 3.7 + 05 37 + 05 3.1 + 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 0.58 + 0.09 0.50 + 0.04 0.54 + 0.10
T4 (ng/dL) 31 + 19 38 + 1.5 41 + 1.2 41 + 0.7
TSH (ng/mL) 0.7 + 01 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 + 0.11 059 + 0.12 0.64 + 0.10
T4 (ng/dL) 39 + 0.7 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 (pg/dL) 38 + 0.8 41 + 04 39 + 04 32 = 05
TSH (ng/mL) 1.0 + 04 14 + 04 1.4 + 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%* 28.9 + 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 53.8 + 7.0 451 + 3.3 47.7 + 4.8 36.0 + 12.2** 31.0 + 5.4**
(mg%) 145 + 1.3 142 + 15 122 + 038 133 + 13 10.4 + 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%) 78 + 1.1 7.8 + 1.1 9.6 + 2.0 132 + 16 30.0 + 6.0** 359 + 6.8**
Pituitary (mg) 174 + 2.1 164 + 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) 616 + 11.1 534 + 6.7 559 + 7.0 56.4 + 85 541 + 6.4 32.8 + 3.8*%*
(mg%) 274 + 338 247 + 33 244 + 2.8 25.8 + 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 = 0.11 263 + 0.16 266 = 0.22 272 + 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 6.5 = 0.5 7.7 = 0.6 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 3.8 + 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 + 143 1037 = 0.74 835 * 1.46
(8%) 2.80 + 0.12 290 + 0.17 3.00 + 0.19 2.87 + 0.09 278 + 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 + 4.1 53.2 + 12.3*%*
(mg%) 7.8 + 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 + 116 58.6 + 9.6 55.2 + 5.7 43.4 + 4.0%
(mg%) 274 + 38 260 £+ 3.1 27.2 + 3.2 250 t 36 19.4 + 1.8**
Liver (g) 6.08 t+ 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 + 43 28.2 + 3.7%
(mg%) 50 £ 04 6.1 £+ 0.8 6.6 + 1.3* 7.0 + 1.0*%
Pituitary (mg) 126 £ 1.0 13.7 £ 0.6 13.7 + 0.5 143 + 21
(mg%) 30 £ 03 35 + 03 35 + 0.1 35 = 04*
Adrenals (mg) 51.8 + 7.9 513 + 4.1 444 + 10.3 47.7 + 5.8
(mg%) 124 + 19 129 = 0.7 113 + 29 11.8 + 1.7
Liver (g) 1273 + 0.64 11.76 = 1.10 1237 + 1.13 1454 + 1.52
(g%) 3.05 + 0.11 296 + 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.

18



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) 20.1 + 29 19.7 + 21 20.0 + 2.2 203 + 23
(mg%) 5.1 + 04 53 + 0.6 5.6 + 0.5 54 + 0.7
Pituitary (mg) 132 + 1.2 132 + 04 135 + 2.3 139 + 1.0
(mg%) 34 + 0.2 35 + 0.2 3.8 + 0.6 3.7 + 04
Adrenals (mg) 514 + 6.7 539 + 5.2 51.2 + 115 58.0 + 119
(mg%) 132 + 16 145 + 19 143 + 3.2 154 + 3.6
Liver (g) 11.06 + 1.53 10.44 + 0.52 9.95 + 1.19 1193 + 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 + 3.3 24.7 + 1.6* 249 + 4.4*
(mg%) 47 £ 0.8 6.1 + 1.2 6.6 + 0.4* 8.9 + 1.6*%*
Pituitary  (mg) 13.1 + 0.9 136 + 1.5 141 + 1.9 130 + 1.7
(mg%) 33 + 04 35 + 0.6 36 + 0.3 46 + 1.1*
Adrenals (mg) 543 = 8.0 634 + 64 491 + 7.6 459 + 9.6
(mg%) 13.8 + 15 163 + 24 129 + 28 16.7 + 7.3
Liver (g) 11.23 + 1.01 11.24 + 1.59 10.24 = 1.02 7.93 + 2.12%*
(8%) 2.85 = 0.05 286 = 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.
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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 (1, +, ++) 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 (4, +, ++)a) 0 4(4,0,0)* 5(5,0,0)** 5(2,2,1)** 5(0,0,5)**
Decrease in T3 level (%, +, ++, +++)b) 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 Hypertrophy, hepatocyte,
P . phy, hepatocy 0 0 0 0 4*
centrilobular (%)
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,
yp! phy, hepatocy 0 0 0 0 1

centrilobular (t)

*, 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 3-3. 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-(Il/lpi;'trophy, hepatocyte, centrilobular 0 0 5(5,0)** 5(2,3)**
\(ictflitl)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 (1) 0 0 0 2
Adrenal 0 0 0 0
Female Liver I-(II,pi;‘crophy, hepatocyte, centrilobular 0 3(3,0) 5(0,5)**
\ilci?ljf)on' hepatocyte, periportal 0 4B 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

. 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 (, +) 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.

23



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. 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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Figure 2. Immunohistochemistry for T3 in the thyroid gland of male SD rats.
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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.

31



204 (I0P)
206 (10P)
205 (I0P)
207 (I0P)
304 (BEX)
305 (BEX)
306 (BEX)
307 (BEX)
106 (Control)
105 (Control)
104 (Control)
107 (Control)

|l I I i PRI 206 (10P)
304 (BEX)
307 (BEX)
305 (BEX)
|'| 306 (BEX)
105 (Control
(
(
(

)
106 (Control)
104 (Control)
107 (Control)
207 (I0P)
204 (I0P)

J 205 (I10P)

Figure 7. Cluster analysis of microarray data obtained from thyroid (A) and pituitary (B) glands.
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Figure 8. Flowchart for detection and mechanism estimation of antithyroid chemicals.
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