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2-F7 b—v (NPO &“BEEDC) 00 (MEXE, 0.5 %ia)mw“/xa‘—)vt)vm—;ﬁ%

U LoKEW). 10, 40 B XU 160 ng/kg # Sprague-Dawley F&(Crj:CD) = v b DREM
(B 25 /8) o, BIX5EH»S 108/, /=, Mk 10:88»5 ZEFQED&%‘» UN
SEMZRE L LTRSS A Hid, 3BMOREHEKTH [ EEEFEE L=&RICH
RU%. 3, RE®, BRAMKEIE. WE 21 HicHERL 2 icHlB Uz, LS
KHAKROFIHE cREE2#MEL. CORM. HEmo—8RE, KEN, BESOALR
E2EETHL L HIC, HUYOLMB L WAL 2 ZLEMEEN. RECICHEROEIL

FTCORBAEHBELT, ChBIicnd 2 NP0 ORE2KB L. BEZ. U TOLIKCE
Hahs,

I. #Haw
1. #8mR

NPO e 5ICER L 72 #EH 2 W TRV ThoRSHICERD S b oz,

NPO ZEIZLBEER SN —HRRBOEME LTI, NP0 BRSEICRIEDL, 40 ng/ke
P EO#RSFHCHREDORD,. R TED D WVIZBARB K URHD, 160 ng/ke HEHIC
MR, Zh2hR58—BEICRDSN .

FREMMNB JCRERICERSORLBIRD Shigdr oz,

2. MR

WTNORSFHIIHCB L UTHEEBPEED s hixd o7z,

WOﬁ%ﬂi%t%i%hé-%ﬁ%@ﬁﬁttTm\E%E@@ﬁ@ﬁxwmﬂb\w
ng/kg |EHOKREWH. RO 160 ng/ke BE5FHOLBEHMIC, WIhK5E—aE
MicEgEN=, T/, 40 ng/kg HBWVT 160 ng/kg HEHOBEYMHITIT, BHH 20

FRERMIIDOWTIE, BFRRMEIZRD Shixdro kb, RESOMHH. 40 ng/ks MU

ZFF DD BB RE®—ARICERSI N,

1




- T YT ¥y T TV T E 3 ¥ Y -+ ® = - T - - — -

LOREGHOERMI. BLY 160 ng/kg BEFHOWHE 4 HUBRORHICRD SNk,

3. HPEESEATR

YRR NPO 5 BE LA BEIRRINT, 260RZRE L. AEHMNS LUTZ20M
R U REORBIC S NP0 5 DRBITRD bNRD ok, FEFISERCDEHIR
HoEN=H, ZHEIZ, NP0 H50RBRIRDSNARD ok, iz NP0 HECERT 2
SHREBOREIBRINT, HERS LUERMMICS NP0 #50RBIRD 5hih
o7, MEREBICHBZERIBRINARP > 2D, ERAHETCIRCTZHERS
160 mg/keg HHFICBNTRRHML /=,

4. RBREMR

EOHMRTIE, 40 ng/kg U LOHTSHICHIBMROEEREFRES h. HEEBRER
BTIIAEHMBRET LROBERBEAPHEI N, Lk, THEE BER FRLA
B, BERS I UHZBRIC OV T NP0 HEICER L AZZRLEWThORERCHRY
SNgrolz. 10 ng/ke BEFHITIIXWTHOREHBEICS NP0 BREOREEZIRD SRR
o7z

MORBTIE, NP0 #5 IR L - REZRRIN T, REEGZBREIBNTH. T
Th, B, R FE. BBEBLTEOWTHRICY. NP0 RE5CERLEZZLRIRZDHLN

o to

II. &R
1. AFEMBIURFICHTIHA
TEZIC—BRRBCINORSOREIRDO S ARdI o,
EFEMHICOWTIE. NERLOBMICERZIRD shzdozb 160 ng/kg BSHIC
BOWTHERDETHAIPZDON, HFEROABOEFERNET LT, AELERBEE
BOV v H VAL IHFED L UL, HIEB X THIRICIE NP0 R5ORBEIRD S

nazhroiz,

~ Py



FKEIZONWTIE., 160 ng/kg HBE5BICBVWTHEE 2l BB A2 OKRELFPCEMEE R

L. oy EROEEIRD SN, BELRDEI RSN, 40 ng/ke LITORSH
BIHlIZRD S N o1z,

2. IEEHEAR

RERBIVZEFEROIRICBWT, FEBLOEREETHREBEH N EH
BERBCBRINE. UL, BERFEEHT 2 HEROREICEINFF L OMTH
FIEDENAPo IS, ChHEBARECLZIDO LN,

U EDRBRED S, RABEETcid. NP0 offEARI., £ LTI, M
160 mg/kg/day TH 3 L e 2. BLUHERTE. FEREFERENETLA
75 40 mg/kg/day LRI ND . EMPSO—RIABICOVTE, ETRETARTA
BEBRCBVWTHSE-AHOFREIFIDONI LS, BEARRKRD D
Mcld,. BREHOBLBLUVRER S FCEBHEZEONHIRDLLNZ L5

ng/kg/day RSN %,
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2-F7 b=t FERBRIKETHD, AT L ITECRBY 2 BIOH ORERN %
ZLHE LT, BE¥R, 326, BRREOFRL LTELHEHINATNHS,

2-F7 b= VoBMICEALTIE, ROTSICL S LDk, 5 v b Tik1960 ng/kg T
HBEZEHHETRTVWDEY, T, Sy bEHLT, HEEADZ WIERBREAD
HdehEThTWEY,

. OECD iz K 2B b EME O R LM ARICHRD 5 B HABEO—IRL LT, (ECD
LEYERARBRBEN A 51 415/ A EEBMEHER (BN 58 F£56H 26 H), BLY
M8 GLP) (BRI SIF 3 A 31 H. BRR¥EFE 395, EHH 2295, IEFHE 8 5.
MEF0 63 48 11 H 18 HokiE. BRAAAEE 233 5. #4E 38 5. 63 HAEH 823 5) ICEHL
T 2-77 b= vo—iREMBEARZTV. ALERO. RBWOSRBLTWALZS
LRBEESN. ROVICHEROBAZITCORTICRIZTREEIOVWTRALEOTRET

%o

- - = e = = - — —————— - — W - — = = - - - ——— -~ — = -



(B R L U 75k ]

1. #8BWE

2-F7 b—)V (NPO L B&EZ. CAS No.: 135-19-3, #FA: C,H,0. &R : TH

N

o

FE: 144.18, 34 2-naphthol, B : 121~123°C, #ri : 285~286°C) ix. H&EKR

LkBIZET 2P YETCH S, -

. NPO OHEER

AR I PHEHEINE NP0 (DY BB f
99.6vt%. THBEL L Ca-F7 b—N% 0LMBESETHIRARTLV—) 2FA

.
7=

Rtahi- NP0 ZEARETCERRFEE Lz, ZRBRICHEALE NP0 XoWTR, HBRT

®iz CBWTHERA L NP0 2HESN L. ZORKR., MECEMAIXE

HoNT., ABRHIBPRETH =l LRSI N,

2. EHBYS L UHEERNEF

HERICIE, BEF ¥ —IV X - VN —B%ASHABFAS L5 —FED Sprague-Davwley

(SD)%&(Crj:CD(SD)IGS,SPF)> v F A Uiz, #iX 3@MT, k. ML 6HABTEA

L. A#t6 HE. MLtz RkhlEL. TOo0BBH. —BRRBL2HEELTAEN

ROSNRP-BYEEH L, £z, BRERCERHKO S HHROMS v M2

AL

Jeb, BREOLBRIE Ukd ok, KBICRER LRDP ok, BIWOAH. Bk

b UNCBES T RF &, Table AT L7k,

SHMiz, BEEREESR 24+ 1°C. BLY 50~65%. MKAMEH 15 |/ KR,
120508 (THR~19FSKT) KHIfSh=AEE (135%) ©. *EREEKRT—Y
X 270d X 190h mn) I FICUNA L CHE L. BERAN (CE-2, BARY L 7HA=4)
Uklk (kiik, EHmAERGK) 2EHACBREEE, @k 14 H (BEdH 3

FEL

220w

B&

Wit

BFRERA=HFE0H) LEORBWI. 7> XF v I85>y NARET —Y (350wX
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400d % 180h mm X L, SIBRE £ TNV 7EF v 7 (ALPHA-dri, ME#HAR4) 2
REE LTHE L THF L.

HREBEWE., ZREAAMPREBEEERECIVHE L ZHAEZ0RE B I UHNE
Bk, EFRMORSEER (1999458 27TH. 9IR~10 K. BE T3%) 2RE, 2
nEh, 23~ CHELTAT~0I%TH o /zo TTo. HEMMHSOEBS L FFRALIAIZE L,
RRICEBIRIZE RV D LM Ehi=, 68 LR, KBLTRBICOWT 8RR
CXEEXRTHEELDE R S NDZEBEADEI R =,

3. BB KUK

B GHMRETH O, MM BRI H ORE % 21264 BB LI IE R tHk I
BEUTHMTU, BRICHES 20 MR Lz, BoTHR, TRTOMEIX. BTk
)V IR CHGBHANESERTES 2R U CHEMALZEMEI L, SEF S — VIR, &
FHEZERS S L UHEEBRNESERALE BILICGORRITMA— F 2T THEEH
MO Uz, HERIT W, &% 21 HICERBESE2RTE52RICERA L UHE
EBA L.

4. BEBREOHR

BRERKL, BREGCHBLE N, HE2 L 0.5 BBV ERFVAFVELVD—
AF M) AKBHK (¥4 :0.5% sodium carboxymethyl cellulose solution, HE¥F :
CMC Na) ZMATHBTHILICLDBELTC. WTFhOAHRKBVTYH 1 BHORSHR
P onl/kg REICRZ LSS REHB U, B LTAWEZ M Naid, BRAMVAD
—2F MU DA (AEREHRASK, REES : 6009) 2 HREHAK CLREKRISAL,
SEHS  9T0758) ICBHT A LICkh AL,

BEREKOREMICOWTR, BEEE IO NS 7 (9#AhF L Inertsil 0DS-2
(4.6 nm i.d. X150 mm, K F® S5um, GL ¥ A = > R), BEgME: K/ 7 r=bU N
(55:45), Wi : 1.0 mL/min, # 5 LEE : 40°CHEDO—FERE. RERE : 275 m, H
BEAR 1 10pL) KX NPOBZRELCHER L. ZOFR. Lug/nl LU 50 ng/nl
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DOREDOHAKMAEIZ, WHB LUVBXAFHTCBVWTCSOMRETH L I LIBEINE

DT (Table B), 1EMIC IEUEDOEETHREBREEHB L. BRBLUBEARE LT
ARE T HUACHRYS Lk, £k AHROAEEZ AW ARSI T CBEBREO —HEH
ﬁ(lﬁ)ﬁiwﬁémi(2@)éimbt%%\%ﬁtﬁ#bt%%ﬁﬁﬂﬁ%iﬁ

DNPO DB —ICESEFNTNWB L HBHERXNT= (Tables C. D)o

5. HE5E. HEN. B5PMBLUERSHE

ARABROBERIZ. W0 0F v PEAVWIEORS - HRAEMENER (REBRED
720D FIHRAR) GARFIE &S : R-98-014) DR RICE SV THRE L. Thbb| KK
BREARHKDOT v b%ﬁlﬁiﬁ%5ﬂbi\ R TERASHEPSBALEZ NP0 (B b

%5 : FHHO1)% CMC Na I LT, 0. 40. 120 & 2 \\i& 360 mg/kg % 32EEai 2 EREH &
REH/ELCRRE L. Ch60BPO > L, HEIER 14 08K L TEERERK,
BREBIUROLEELEZH R, #i 28 AREHXRSBRCHKR L CHEESB X UFILRE
EEBEAE L. ZORKE. 7C0 NP0 BEHOMIBICREEAMORRES X TH
REBOHWDREVRDONZ, COLOERERTHMOEEIX. NP0 ODHEICHST
WML, EROBRSIIAR L IIERRICED SN, 120 ng/kg BEH T, 5HF 1
BIOMED, SHER, MEAI, R®, WREE. ENEERECERLEERC LE, KEH
B & CRER IR Z D S kb o b5, 360 ng/kg WEB DM B LR
HIEOREES L UHEHEO ABENEREINE, LrL, WThoRSHY, BEEE
BLUSRHBECRIREIRD SN RDP oIS, BETORCIBREINZ DD,
BUE PRI SHEECHEINZ LTINS 160 ng/ke 2RARICEEL. MU

TalE4THLET, PARICIT 40 ng/ke 2, EARICIE 10 ng/keg ZERE L 7z,

BUFICREER R T,
HEE BRYE BER I (#mES)
(mg/kg) i3 i
1 HkRE (CMC Na) 0 25 (MX01001-025) 25 (FBO1001-025)
2 NPQ 10 25 {MX02001-025) 25 (FB02001-025)
3 NPO 40 25 (MX03001-025) 25 (FB03001-025)
4 )40 160 25 (MX04001-025) 25 (FB04001-0$5)
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BHEOKRSBRKIZ, HION U TdREE 10 B, REHH (BE3EM). ZRE.
HiRETH £ ke 98 HRE. FA. BN U TIREH 2,85, REHH. ERHME, W
H20H (4%H=W%0H) £THH 1A, ARBEECITRT v I RY—5—TH
ATHEBRLAZPSSy PVAEBEAVWTEORS Liz. XR%. SBHORDOINRDPo
B, IR 24 HESHE CRRICRS Lk,

BHOKSE, —ERZOM (11 R~15K) o7V, 4B oks5®mE (5 ol/kg) 3.
EBLUREH. REMHTOECIE 1 MU h 208288 L L, REEROHTR
MR 0 (BD 2V FRREA=EKR0H). 7. 14, 20 HOBER., 2HREOH TIAMH
HO0. 4. 7, UHOGKEREBIIZNZNER L.

6. BRAWkK
1) Hewy

A, —BRBOFIE

HEEd, M OVWTHTHRYEH 1EUERR L. BRSHBATOBHMITONT
. BEBIUBRERTRICBER Lz, MEAICOVWTRIERBRELICHMR L .

B. (AEAIE

Hix2picont, #81E (51, 8. 1560 22, 29, 36. 43, 50, 57. 64, 71, T8,
85, 92 H)BXUHIRHICHEL /=,

I ONWT, ZERERITL2ECiIEELIME (51, 8, 150 22, 29 H). R
mEREIE, HERO. T, 4, 20 HiIZ, HBBIWEO. 4. 7. 14, 21 HTWE L=,
INS5DS>H, 5 2BLU2 HZOoWTIE, ZEPERINTHRVWEIZIOVWTO
HRE L =D TFMONRI SIRA L 1=,

C. REBRAE

BiZEpiconT, H#E52~3, 9~10, 16~17, 23~24, 30~31, 37~38. 44~45,
51~52, 58~59, 65~66. TI~T2, T9~80, 86~87 HIZHEL /s THhHE6DIB, £E

T9~80 HB LU 86~87 Hiz oW Tk, REMMMIZY=D . FERGFFMICIDER



o278, FHEDONZ»PSBRA L.

Wi pIio VT, REAIEEES 2 ~3 OB LU 0~10 0. RRERER. T 0
~T. T~14, 14~20 BIZ, HEBIWEO~4., 4~7, T~14, 14~21 HZAZEL
oo
D. R

SO T RS EIE 2 R 5 MBS . ZERRE £ T R A TR A

LTHEL, MMM 5. BIEH. BETHBIURERLEHICSE L, 5T, #

S B 2 B & U B 2 BRI BRI oW RS HIEBH 5V AR

MLUTHRD SN, RELEE LAY 2P RmAEEICHR L. BIEKIEHIERL T,
REHDVRBDOONRP > ORBEREBECHSB L. ZhUADEMIIOVTA, BE5H
anml 2 BB LUK S FGE 2 BB ORRICOWT, #IEH (RIEMGIERL LBE
3, BmEH) POROIBEREERT2ETCOBREESHNICOVWTHRA. FHEBER
HEZBHT AL L dil, 4HTRIEEZRRL-HWOMEMIZ. 4HEAMIC. SHTH
BEERE LB oMRAME, SHREMIC, 4BLUSHOMBMEE L TROLHNL S
DiF. 4BLUS HEAMIZ, ZRUNITEERHIC2EL .
E. R

KA. X 10 ERRSES#RERS T H)» 5. M2 8RRE®R(#E 15 H)PEH, &R

REHETZET. SEMZREE LTRFADIEL - ITEEEE‘&‘&%:U#;D
TiTolzo RROHREIZ., BXATHORFOEES LUVRBEOHRICI DTV, Z0H
ZAKOBEEE L CE»SHL. ERICHEE L.

REREP S, SWIIOVWTERER (REHVE/ REHWE) x100], 2= (&
BB,/ ZREBYE) x100), FEBKEEY» S XREFAHDXICOHMBLUZORICH
RULEEHORKERD . %B. REFMBAFORCTICL D, LEMERIG 160
ng/kg BEFHICBVWTHHTYWL 1HIALRBLERD, TheREETELTWZEBHYICD
WTRREMmHZ2&RS 17 HISEH L T, ﬁﬁi’ﬂ@ﬁtﬁéﬁﬁiﬁ@%énfh%ﬁ%%t
T,

F. 2 - BEREBORE




________ Cem—— vy =y

FELH, REUEHRE, 2F12 BRI B THEI ),

SBORERIZ, ER 20 B SR 26 HETO I~ BICfTV., BRS50HMS 2 Wi
ZRENOHREE W R BRBIROEEEBRR L, SROBEBREBREIARRAIICONT
FIAHHREERR L=, BEEHAENTCERP KOV TR, HRT TERO—RIKED
SARBEDE A KM L TREL =,

SR TERBLIHES BB L, TRAWEOHLBEL T, SHRERTA L =26
WKOWT, SR (BRO0H~25HBOHE) 282 L, HEXR (ARHEMK T
IRENME) x100) ERBFICOVWTRDE, £/, WH1IHISEH, WERBEHREL
7zo
G. Hik
1. ey

RCEWiE, WEFEERECOWTREOLERLARNICESE L. TEREK B, FE.
R bk, RER. B UBRESTHESEBRET MM U2, Bl ULSE - H6
D36, MEBILUEREAR 77 VWM CEE L(REREZ 0. 1M V) EREE 10% 1~
D EBwR). FoMiX 0.1 ) VERIEE 10% NV ) CBHMICEE L TRELE. TheD
56, REORODOSNHE - M. BLUTERE B, BR. BELE RER BE
BLUHIIBRBEECOVWTE, BEIEH TSI 74 HIF &L AV RFY ) -2 T
VUREERTO TREMEBESREFRL. BRE L.

45 98 HECEELZE8WIE, FORAICEMARRY MW EY =T+ )T LKE
TTHM - BOESRTHBR L (BHEH). SIRTE,. RESEIRBEOREOARE
WIRMICHER L. BELERI MG, 0.1 ) VBEE 10% 5V~ ) VBB TRERE
LTRAELE, T, THERE B, R OBRLE RER, B g2, 250K
CHTREOBRIN B ARHU L, BROFELZNBENICHA LR, BRBLUHE
BEEZT7UBMTEE L (BEHERE 0.10 ) VEBBEE 0% RV <) U EH). oMl
0.1 V VERRE 10% RNV ) VIBHTEHELTRELE, ThoDdb, BEEORD
NEHABCOWTRERIIR S TS 74 PR E L AR MRV ) V-3V U REBE
ToTHBEMBERZERLUTRAE L, X2, 2FICOWTTEE, . B, B,
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KR BHE SIEEESLUREROWEMBEARZER L, FEIZ2VLTE

A m

ROCEFEOBREI NP OVWT, ZOMOEBEINBHIIURHEHOEA. &

BB EAER ISV TR LEMEPER LGP > DV TIRALE. |5

Iz, BHARNOBRBLUHICHBRCIRD OARD > = EEHAREE MRS, KN,

BREEABIVRBEOVTEIHBLUVEARHOR Y OMIZ DN THEMEAR L,
o. M

S UEFIEME 21 Bic, RE L4048 Likd - 7~ FEK 25 HEYHIC,

DRy FIYVES —)vF P YD AKRBI R T, BUIMICK b BOEX B3R L. WESE
DODREOCHBELABRMNICHA L. 20K, REFBERINZHEGE 0.1IM VY

10%FN<Y) BB CEELTRE L. £/, FEEHH L. BREREZ RN

2, 0.1M V) U ERHEMET 10% V<) s CHEE LTRE LR, 2oz, FaEMA,

s
=)
=
¥z
=R

SIS, B, B, ROVKHORTCHTCEEDHRBEIN-ZHEEZHHL. REOERZA

REICHER L=, BRI 77 U HMTEEL (RERER 0.14 ) S EREE 10% 1))
W), ZOMOBE - MMRIL 0.1 ) VRS 10% TNV <) VBB TEE L TRE
AEVHRINEEBIBR IR T 74 /L, AT PFI Y =T Y
EETo CRBMBEAEERLURE L. 2. THE, B, WH 75, B,
NBEBLUBHEHO2H, REVIZOMOEEHIIBNWTTETH > 2HIC]

PEMRBIREZ R L TRE L,

2) HER

A. ERBORZE
B#MOSBTETARA LZHEE®ROAE L. EbiZ, HERICERK (£FN
TR) 2#R, £FRECOVWTARFEOEREHEL /=,

B. —iIREBLUHTRBOEE

HH, ECREEZHZ. EERIIBELCH®L -, £ERICODWTR, &8 1HD
BBIVEENEFEOREZS-RIKEZEFHHE L L.

C. FAEREOAE
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ER4AHBCAREREZ S (JRANE LCHEMER4MT) CHB L, REERED 8T
CHEERWVBEIAB Lo,

D. KERE

A0, 4. 7. 4 BIU2 HiEGNCAEL, SEILCHENOEIELZEH
L7z

E. B LUEELORTE
BEYORRRICEA SN EBRERR S I MBBERIBVWTHI SN EERBKB X
CEFERY (MELRE) HES5E, 26% (ERE/EFRER) x100), £RHER
CQEEEERE/FHREK) x100) BIUHER ((HEERBERRK) x100) 28E
Uize /. £ OBICBII ML ((HOERB/ERE) X100) 2Kdi=, £% 4 H
OEBEHAERBOFBICE LT, ABOERBEZRIC, FFERO4HBoLEEX (&
HAHEBEEREHAZRNOERB /EHOHOERE) x100) 2EH L. £HR4HIS
TAMHE (HoERE/ERE) x100) 2R, 510, ARHERBOFHABRD L
REBIUESR 21 HoBI2ERBEHEI, BALE (£% 21 HoERE /£%®4HRA
B RBFEBROLERE) x100) 2HBEL X,

F. &g

CRIZ. ARBEOEBMEBRRLCEARL. 10% TNV VIRICEELTRE L,
HBOHORCRICOWTIIMiZHE L CHEERIBRICERTE., FBELR>» 0726125
ELHELE. KEREEDH IV, EREIFZDSNEZRTCRCOVWTE. BEBXY
REDHZIT> 2,

EAEERBOBBICIDELEZRFHRI. T—F NV ERASETERES B/, SKRL.
10% 7T =) CHICERE L TRE L,

EHERIE. 2fl24% 2] QL —FNVRAC I DBREIECHKRLEZ. 20K, B8
HRDSNZBEIX 0. IM Y BB 10% TN~ ) VIBEHICEE UTRE Lz,

7. MEHEEMN
HRBMORNBBEE, ZRE, ZhE HEROEBERHBBEEICOWTIL Fisher @
12



EEERRE 2Tk, HEMBEREMATE. YL —-Fa0 LET -/, l‘kann—
Whitney @ UBREICL D, BS L — KOGEHMEIX Fisher OEBEBRAMRE"ICLD
MERE L NP0 RESBHLOBMOERBRERERTo 2, ZOMOT—FI. HET LIRS
N, H20iE litter TLOTHIEE 18R L LT, 57 Bartlett itk b HHO
ABO—FECOVWTHRERTo /e FEA—RTHIBAICE, —THBEBR O
TETV, BRICAERESRDSNHBEE, Dumett BYIC X W SEREET o — A,
WTNDOBTHED 0 L RZ2PES LTSS —HETARVBEITIE, Kruskal-Wallis”
DB BEZTV. BRICERMEIED 5N 5B AICIE. Dunnett BV OBREEIC LD
HEBET o,

W
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I. #Hay
1. —#iRRE
1) # (Table 1; Appendices 1-1~1-4)

160 mg/ke ¥EHD 1 HI(FMRS : MX04005) 2585 60 HISIEE Lz AHID LR
i REAOMAOBY & FkIC B REBRD B L CREIFREERBEICRD S hi-fE
CREIERIN R 2, SRTR., AEOMMASMOECEA B ITHIMENRED S =
Teds, AlZ, REVORBECIZETTHS LHMENE, RFIIZOVTR, &
SRECRDICEELTE L LHE N HRELA L FHMONE L L,

EEHITIE. NP0 BREBICHEIF RO SNz, 10 ng/ke HEHTIE. REZKRSOH
DIFC I EETHREEI N LA L, 40 ng/kg M LOBREF TIIAIEPB L CHE & HM
L. 160 mg/kg 5B TIRITITLAIC, RS LHBCE> TREI N, ZOfll. H5%&—
BYEICHRINZELE LTE, 40 ng/kg DL LORERC, BREHORL. RIRTED
ZVKEARR, B K OBMIH, 160 mg/kg S BICHED. Th2h@BH 5Nz, 160 ng/kg
BEHTI. REONRELESHIVWIZEQEREOHHD 1517 >—RWICRD SN, NP0 O
BE & dh {BRBINEZEML LTI, 40 ng/ke BEBEHRIBHICHEN, Tk,
10 mg/kg B L 40 ng/kg REFICHBEERIBEEIN . ChEOFTROMIC, 40 ng/ke
BEHO 161 EYVTROBBEI—FHMICRZH SN, o 1 flic LEOMEBERE S 91 H
DPOFRICES ETRD SN,

2) M (Table 2; Appendices 2-1~2-4)

WINOBRESHOBYICHIETE L BIEEBRANL R -7,

BRECHEBELUERRE LT, 40 ng/kg U LOREFHICAFESHOR DB L UREHIHR
SR —BNICHRI Nz, ThSOE{LIK, 40 ng/ke BEFTCRBSWHORICED SN
775, 160 ng/kg BEFTIWEHMI ST LHMICEV SR I, ZOHES NP0 OHE
ERELTIEMU =, /20 40 ng/ke RSP TIEHIH. 160 ng/kg HSHTIE. FhH b
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DREEMIS. ZhENBESIICHREI N, 160 ng/ke # S5 ITEED SRy OJ: 73N

40 mg/ke REHOBRENHIC AN PREE AR ICREI N, CNS5DFROMID, 7

BEBICBRINERME LTI, 40 ng/ke BESHOWHE 6~ 7 BICHIEDN 1 Fi80 5

ﬂf:o

Tl AHHICRERMSTC Uk 160 ng/kg H5HO 1 HICRE. ZOHCREMRERLV

NEMOBEHRDPAD SN, £OR, BEHRIBIERICE TR, HIESED 5NN,

MIE L7z, NPO OB L B ERKBHEINLAMRAL LTR, REVPETOREGHIJIN

FIT RO ON. KEMORED, REEFIHE L 40 ng/ke REHOD 1 FIIRD SN,

2. hE

1) 4# (Figure 1; Tables 3~5; Appendices 3-1~5-4)

(RE, MINEBLURBEMMBONWTIIC R L NP0 FRSBOMCAREIR

SRR o7z

2) M (Figure 2; Tables 6~8; Appendices 6-1~8-4)

RECHIB L R OFE, MMES L EBEMBII OV TN EAFL NP0 SR FH

EOMHAREIRD s hladr o/, 2L, 160 ng/kg BEHITBVT, WH4

HZ

S DRIE A ST %7 LT, B ORI A REIL D B N2 b o o 40 ne/ke

LUTOREHIZOWTIE, AE, HMEBITCEEBNEOWT N &M & AR

YA

3. BHE
1) # (Figure 3; Table 9; Appendices 9-1~9-4)

MEEBEL NPO BREF L OMICEREIRO SR P oL,

2) M (Figure 4; Table 10; Appendices 10-1~10-4)
ZEH ORI OV TR, HEEE L NP0 SREFHLOMICEREZIZED Shlkd

FEIRETIE. 40 ng/ke LA EOBEGHICBNT, IR0~ 7T HOMED. £/, WEHE
15
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ng/kg HEFHICBVWTHE 4 ~21 BORC BT 2 {HB 0@, FhenNBEL LB L
THER (p<0.05, p<0.01) ITEWERTR L. SHSDMIC, 10 mg/ke BEFHICHBWTIH

B 14~2] HOMEHD AEH & B U THER (p<0.05) ITEWEES L,

4., ¥£/E53 (Table 11; Appendices 11-1~11-4)

#5BAEI0 28I E 5 AMBRERTIE. 40 ng/ke REFHO 1 PIDFERAHZRL
Jeo E7o. 160 mg/kg HMEFD 1L, 2 Bk L= BERIEEZ 7R Uz ic i3 R 81
HOEVWIREERL. BREBL Rk, Thibofticik, WThoREROBWS.
EFABICABINZ4BH2VE 5 HAEAY, BLUChSMBAELEZ4BLUE BAMY
Z2m L. HERRORASES LT YREEREROV TR b NEEF L NP0 HRFH L
DHETEHEREZRD S o7z,

BEFHMBICHRHOZE L B HFINREE2SOR/BIIRTOOSNE. ThbD 55,
NEEFB L 160 ng/ke BEHOE 1AV TERRAMICEMLE. /. 160 ng/ks &5
BT, RIEHPER LT, BREBL R8P 1ARD SNz L L. R5MHGE
CMREBIRZEL U BMOFE R S IS FHREER D BICIX, NEEE L NP0 AikEEL

DHTHEREZZIRDShBHIo7=,

5. ZElHk#E (Table 12; Appendices 12-1~12-4)

EFIDZRLED, BPERLR -0 E2EOREINRP oL MHEDL, 10
ng/ke ¥EBICH 14 (BHWET : MX02010, FB02010). 40 mg/kg BEHICE 241 (B9
&% : MX03005, MX03012, FB03005. FB03012). Z& & TNIC 160 mg/kg #EHICH 2461 (H
&5 . MX04009, MX04014, FB04009, FB04014) o SNz L L. ZhaR, FEEHA
PORBETCELUHEBLUZOMICER L= REMORIBIZ B L NP0 £5&5

HEOBTHEREZZRO O AP0/,

6. AhBLUHEAR (Tables 2, 17; Appendices 2-1~2-4, 17-1~17-4)
SHREBIZOWTIE. 40 ng/ke B LU 160 ng/ke BEHOK 16 (BWES : FB03014
16



B LU FB04020) ICREMSRED LNz, Thbid. WTNRIBENTE T LT DY
bod., BAMKEOMBFLR, H20nid. ENrS50oHMARD SN0 T, 40
ng/kg HEHOHUL, RELD T, 160 ng/kg HSHOFII I BRI EERIILT L
TWieo ZOMOBYOFBIRBICREZIRO ST, HERS K UEREHRICE. | o
BL NPOBBREHOMTHEREIZD B> 2/,

HWEREBCOWTE, EEEROEEBEE (Rid) »5. 10 ng/ke HEGHBLY 160
ng/kg {EFHODOEZ 1 H (BYHKS : FB02007 3 L TF FB04005) &, EHFRICN L THEZ S
AldoLiiMiEhi, Fi=, 160 ng/kg RSO 16 (BHPHES : FBO4021) &, 41
BCREEDDZ LW EHBETHHEDON R AL, BHSHERIE L LE, 201

DEPZREZIRD SN o7,

7. WEREMR
1)
(1) Z#rFT R (Table 13; Appendices 13-1~13-4)
160 mg/kg Be5HOETHICIIHBOBADPBREI N,
EHIRHEITCIE. NP0 REICHEE L THREINEZRIE LT, 40 ng/ke BLY 160
mg/kg BEFHOE 1 HUCHTEEEOREFHEISRE SN, 160 ng/ks #F&E5HO 2 LI
JRICIE RO EREI Nz, NP0 OfR &IIB#E R SHEIhAEEL LTIE, MBETE,

B H M N EEB X F RO RN E 1 FICRD 5h . 40 ng/kg FHE5BH T,
FRoRELEES FHERE. BRO™AE NS XUHREL. BIOREELEMED &
K, BIBOBEKR, ROCICH. Mis L UCRBEEREOKRALD 1HICED 5N, RO
BEH2VWIBRORMMIEYS LAIRD S M. BROAMEERE. 160 ne/ke
BEHICY 1AIBRINE, AMEEITE NP0 OARIKELEELEEDLNT. 10
mg/kg WEBTIE 1 H GERMERE) CHEEE I KR RO UMD/ NEEDERE S
N7z, 40 mg/ke BeHSHTIT. BEBLTBE LEOMAMED NEED 2 FITERE S 07z,
BEREPRAINRP 20, 2hbD>5D 1FlOATH o=, Fiz. 40 ng/kg &5
BT, S LXBI0 1H (EFRUHES) ITHER, FREE FIZRE LUBRHOK

17



b, RS CICK &R LD TERIE/ N BRI Nz, 160 ng/ke EHOLEMEEEIC
RHEIFDLNRP o,

(2) WWIEBAAMEEFT R (Table 14; Appendices 14-1~14-4)

160 mg/kg BEHOFTHICIE. EHFAMC BRI N0 BHER T LR OEBFK
RO CICHIFREREICBT 2 ) VR EER S CIC LR B L UEEAOHFHREZEM
gigani,

ERBRIFOSBES L VHEBRICRADONERREUTFTIZART,

(F&E)

EREBEIhRDro T,

(EEB L UHHR LK)

HEEMEPBRINEI o FICDONTI, 40 ng/kg B L 160 ng/ke HEFHOEZ 1 H]
. BFERYA I NVICBIT25E 14 HIORBICH 2BAECIRE L TRSMROBER
EMHBRIN, 40 ng/kg BEFHOMICIIHR LAOBREAICITHEREBEIREI N,
ZOMOPICRBEIRERI Ao

BEEUEIBRINEMIOVTDH, £ 4 HOBRRBICH 2 BB ICHRE LEEROE
#£(Photos 1, 2)%* NP0 BHEEHICLEFITOHREN, ChdboHO%E ICHER EEKOD
BREAICHREESEEI N, LEL, IhHomMRICYWTIE, AEEE NP0 2S5
BLOMAREZEIRO SO RP L, COft, FHEAKOBHAEERINEHZELEH
RO LN, ROMEEBLTE S OBEAEICEEF RO SN0 10 ng/ke REHOD 141
ORRITIT, BECAEBLUSA T4 v e MBOBERLED o . BABCIEKE
MEIZDSNM, BREEICASKIBETIVRL EEALIIHREEIGERE L
7o

(%)

BEREIBEI R P ok,
(RIS RRBEZE)

HEEPBEFINRP > EFAICON T, 160 ng/ke FE5EHO 24 F 1 HlOoREICER
R NARBEEAVEBINEDY, ZOMOBEHOMCEBIRD SR o7z,

18



HRUDPERBSNLZFACBNTE, HBEESIC 160 ng/kg HREHOMEICY //*ﬂié
EPHERI N, BEHOBEN B - TR, LEBIUVERANOFTREMLBIES
Nnizo

(BEE RS )

AEBIERIh oz,

(8)

40 ng/kg LI L OHRSH OB EMRICRE LEOBERHED &, 160 ng/kg BEHEHT

Ly

. MRBECHBRUCHEEBSIVCEELICNBEROBICARE (p<0.01) DN
7= (Photos 3. 4).
(MBS R 32 E)
AT, AR EEORE S N BIRIT OV T, REI IR ORMAE 5
BOSN. HESLCHECIAEIED SN, 2. BEOKMSEESGRINE

BHBIZ D\ T i eosinophilic body 3D SN,

40 ng/kg 5B T, BELOFD SN HBICEREIERIhRP > HEDPKE
ftzf>5>5ERE, BROMAM NGB LIUHNEL, BBROKBLESHSIEKR, BIBOD
AR, ROICH. B XURBEEHOKREIHIED SN EF TR, FIKICREEEE
BELUMMEOE KBS L UBAENDRD 5 -5, BT ROBROS S0
P, BRKEEOBERAEFRDSN. BHTCOBERBRELOAENRD SN,
Fh. CopORziIZEMEOERE, Bk LUCEMREoREMOHFPIRGEPED
5., BREICIFEAMRAEIERINZY, MBLURBCERIRD AL
zo BHROBIEVPREINTZFOBKICIIZOMOFRIIBO NP>,

160 mg/kg 58l BAPRED SN FORBICERIBERINRP o/ FAO
BRICHBEVLERIN-FAOBHICOVWTE, REICIFEEMRMEBHRI N,

2) It
(1) ##pT R (Table 15; Appendices 15-1~15-4)
160 mg/kg BEBHO 1 FlICHFBORMBRETSEEI N, 10 ng/kg HEFHIC1HABLV

19




160 mg/kg H5FIZ 241, VIBH 2 WiIZHEBICREPERI WM, WThOBPIC
bEEIHBEINRP >,

(2) WE#BME2ATR (Table 16; Appendices 16-1~16-4)

NBHEO 1POFEABKEONEIC. BEXEZHSRBEHORENRD S5 h-Mic,
MBS LT 160 ng/ke BEH, ROV ZOMOEREHIBNTAETCH > -FlOTH
th, B, &, FE EBBLCBCEEIBARINLI ok, Tk, SREHCRRERS
MPBEEI N7z 160 ng/ke REBOFRMICREZERIN AL oLD, BTEOBRRINE
10 mg/kg 33 & O° 160 ng/kg REHO LM ITXEROBBUHEOHDPERE N,

(3) FEHE (Table 17; Appendices 17-1~17-4)

BARBICNEER L NP0 BSREHOMTAREZEIRD o ad oz,

II. H&ER
1. —fIRRE: L g 244 (Table 17; Appendices 17-1~17-4)
—BREBICOWTiZ. 10 ng/ke F5FHO 1B (B8 ES : FB02007) 0 14, K{E

KL ERNBRORENERLBICED SNz, 160 ng/kg HEH T, 1 (RBHYE

5 : FB04005) o 1 fliclEBMORE EE 1 QicRHoh. 1 (BE8MERS : FB04018)

D IHIDOMFIEK, ERilk,. HI2VWETHPALOTHEROREIPETHE»SFHBMTS Vo

EFEROREVERIBICEHRBRINE, £, BHPHIEETHEZTRE R o= 160

ng/kg B5HO 1 (BBHYES : FB04021) Tid. £B 1 HOLEERITINVI IRy b

DRDENZRIRD, BHEHFIHILLEL -,

EHFEMICOVWTIE, HEHBERRINAEFECRIZ, SBEEB X 10 ng/kg #EFH T
Thzh., 4BLU2HLFIDBFEELHMES N, T/, 40 ng/kg BERETIX 6 HIH 34,
160 mg/kg 5 BETIL 27T HIh 22 PIDFE L IR E Wiz, ThSHEROHEEII OV T,
MER L NPORBESHLOMTHREIBO SN R o7z, F 40 ng/ke T TOHREE
oWnWTik, ERK. SR, HEAROPITEBAB LT 2l HEBUI2EERE. &
RHER, HER, HERO4HOEFEROWThE, FBHLAKDOBEERLE, L
L. 160 ng/ke #&E5HIzONWTIE, HEB» S4B 40F COMICRTT 2ERMNETIHE

20



mL, ANEHLOMcABRERRO bR oz, HEERBBIUCERIHOL

DA L. ERHERB L UCHERIPEREOMERER LIz, 5, HFERDL4HOD

RIZDWTIRHAEEEE ORICHERZE (p<0.05) DPROBN. RELREKZHEEL T,

wH—H 4 I BE Y U THR (p<0.05) EMERLE, L L. ERHO

BLUOBARICOWTIIHBEYL NPORBSHLOMTERRAD ORI,

2. {k& (Table 18; Appendices 18-1~18-4})
BT, WThoR oL NP0 SREHLOBICARZEIRD 50T
7o
iz oW Tk, 10 ng/kg B L 160 ng/ke MEBICBWT, % 21 HZBIT 5K
SRR L B U CHR (p<0.05) ITEWERTR L7, 40 mg/kg HEFTOVWTIRNT
RN OBICAEREZIRD Shlad o/,

3. REHEMR (Table 19)

EEEROLESRR T, 10 ng/ke #%5H0 1 (B#HMES : FBO2007) &/
B1HRD SN (RICEFEIT ).

HEROAK TR, NBRHESORBOR I ~2HEOMERICHEBIUERER
RELHIBERIN. AEROZMLE LTI, HNE#HO 1E (F8WHS : FB01021)IZ
b5, 10 mg/kg BEBED 18 (BBYWES : FR02005) TR T, 160 ng/kg
B 1 (B#HWES : FB04018) ICHMHIFM L TCTELTWVWZODBEHEI NI,

ED3E, BRCSBINEOR. HBEEONMNROATH >, NIOEILE LTH

Uik
4+ 7

bt

o

BH

ho

il 14

T
/NER

5

-
[,

<A

BEROV LD THIELOHIED, 10 ng/ke B LU 40 ng/kg BEHOE 1K (BEY

%S : FB02020 33 & TF FB03013) WWEAR&E iz, HMUAEHAERIIOWTINSDR

NN

b ABDEHEROBEERD., ZOHEL LB LERR. ARICBL T PRICE

HABE L NPORREHLOMTEREZERD SNRP 0Tz,

21
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1. B#y

—RREOEILE LT, 40 ng/kg LU LOHBSHOMHEIC, HEB X CAREHOHD D
wohenz, Fi, ChSOBHWMD S5, 160 ng/kg #EFHOMUAOEWITIIBH HFHD
BN/ze 51T, FARDZWIIIERTEB X TREH0 ng/ke #EFHOMHEHNTID. &
%W 160 mg/ke BeH5PHOMEICED LNz, IhHINTHhHRERIZEDHON., H D
Wi NPO ORI BRI E L CHEMMMLEZC & h 6, NP0 RS CREALEELTHILEX
5hd. 7. 160 ng/kg BEFHOBIZFIF L2 H BIVEBMIGEDSNE b
BE®—EMICHROShECL» S, BREHOBDRE L 2 HIC, NP0 TRESNTWVS
HEMERAVICBEELZELTHELELI LN, 10 ng/kg BSHOBEIIBNTHWEIEH
BINhiz, BERBIIHEIhEZC 6, NP0 HG5ICLZEETHD LHERAThID, 14
C1ROARDSNZEMLTH D, 40 ng/kg L LOBREHIIRD SN X5 REHREO
BRI NBRI o= LIS, BUELTHILIIUMIhRDPo/z. TOMDATRIC
DWTL, NP0 OFREIIEBIRICAD O iz &, BIWE. 1PFIOAHAD—FRNRATRT
BokI s, BENELTH S LHMENh S,

HREMNB L UCRERIC OV, BT NP HE5OEEIIRD SR,z LI LI
oW TR, ERMEH 2WEHEEHETORHEED 40 ng/ke UL LD ESEFHITBWTET
L. &5IC 160 ng/kg #5HTIX, WHOHMOKENINS E THHE 2T/, BT, 10
ng/kg HEHOWHE 14~21 HOBHERIC O HFH L O FRELVRD 5D, HEH
CBIT D 40 ng/kg BEFOBERBICIIHIAD s ko S, THIIDONT
XERBNELTH S iz,

EREREETORBERAECIE. NP0 EREHOBEORRIC, BUHOK FIERBRICH S
WBREBICRE L CBRAROZEEMSES SN, LI L, ThZERERICAWEZR#HKTH
REEMICRDONZEMTH Y, AHRTCIIREFRELEDP L5 BRBEM D
THHAHEEIEV, HOEMETIZ OV T NP0 OBRICIRAE LEZELRBRD 5 had

oo Eiz. BREMORBEI R - HECEMBETICIX, ZORRLHEMNETNLHR

22



ROz, KHEREUNDHREERE TR, FPHARICBVWTRDNZEL
BEOKERELEA—OFRTHIHBREOREREN., & 1HITIEH > =140 ng/keg
BEUL60 ng/kg BREBOEHWICHESI N, FEMAGEREIIBVWTH40 ng/kg LI LD

BEROBICHIBHIERE LR OBEEPREEI N, NP0 IZIHBMOHZZ L 05,
HTIE, 40 ng/kg LLEOHBEBICI D EREINEHMICE D FEMINT, Eﬁ%*ﬁﬂifﬁ?%ﬁtﬁ
WIBERBELESDEEZ SN, 40 ng/ke B5H B L U160 ng/kg REFHDLHBIC
HROBADBEE N, BELEMBELRIBREI A RP 22 eh b NP0 5T
LBRETRRWEHNENE, ZOMORTRICIE NP0 S5OEBRIRD SNk 37,
HEIZDNWTIE, WThOHMRIZ S NP0 B 50REIRD SRR,

HEREEENICBI L TIXE A B X U E RIS NP0 H50RBIIRD S ol. | HE
R, EERAGABITEREICS NP0 HEOREIRD SRl o208, SHBRENTRT
HolBlD 40 ng/kg B LU 160 ng/kg BEHIZ L AT ORDONE. THHDSH, 40
ng/kg S HOMIL. FEL THERBCEZIRO SN o/=h5 160 ng/ke 57
TREERMFET L W, £/-. 160 ng/ke HEHTIX, WH 4L HETIEHERMIET
THHIH%E o7, 160 ng/ke HEH T, FRB LUHEHHERICRE®R—BEOR
BPZBHSNTWDBZ &, WEHBHICEESOMFNED 5. WENHICIIEERM
mHloERsRDHoh= L6, NP0 ZRFHOLGREBICHELZRIIL. ETTH

E%ﬁ%%ﬁ%btémtﬁwéhéo:n%wztﬁe\moméﬁ%ﬁwﬂijﬁﬁ

TEEEt—KRRBICOVWTIE, 160 ng/kg TEHITBWTER I HIRROREEDIR

B, #Tik160.ng/kg TH D, MTIT 40 ng/kg TH B LHES N Do
2. HAER

Ho5Niz. HEORCRICHRAKOFMAESZD SNTWE M, AFILUAOKICIEEZN
BIrolke RADBREORRIZIOWTEATHTH 555, NP0 HERICHNET S &R AMNFH
Byl VPRETN TSI eh S, BEICRS I NPO PBEHRORICHE L
THRBCREZSA LTI SN D, ZOMMOFMRICOVWTE, BE8WH S RITE

ABHD2VEBPTPOWMETHORIMIER L - ELTH D,
23




EHERIC OV, FIBD &L 51T 160 ng/kg BREFICBVWTRTT 2 HPHL0HEML
o EEMERTEEOERDS b, KIC, ERMICEBI AL CHEMTIERZRL
Jzo MEROAKREBINBHLEFAETH LI LISFEACBIT2RFNMER» 218
DEEIONE, £/, FERHORXBETROZD Ok, oz, HRICELTH, ERE
DOEAGIX NP0 OB ¢ IHMBRICHEDENTE Y, BELoRDSNROMFEFTEIC S
MEL NP0 SREHLOBMTERERIZD ORI 2722 85, NP0 ZHERDIEREC
REERIIL TRV DLEIONG, ThbDIl s, HERBIBIZRTOR
FomiZ, NP0 OHERICHTI2EENEEOWEMELEZI SN D, BBYOHER
BB > THEATHLIFERBIZ, NP0 BECL-THBWICERETHOR L RY
DOEERERMEAPRNTEETHIETIHEI NI LITKZELTH S LERMIND,

10 mg/kg B L1160 ng/kg HERITBNVT, £®BAAICBITZHOHERFENLHE
WIHERL 2. 40 ng/kg HEHOUBRBICOVWTIIHNBR LOBIIARESRO SN
J=leh 5, 10 ng/kg BEBIIOWTIL, HEROKESETEP I LREICXSE
BOECTHS LIk, —A. 160 mg/kg HEHICOVTIE, HEBICBIT S HE
EMBBEERAKTH e, BEILOHEROEFEU L E®R2IBIIBIF 2 HEIZOL
T HICBEEMEIGRD SN Rl s, REOMENED - =bD LHREN,
Z2onTE, WThoRsNBRLOBICABRERZTO S hkdr ok, L L, HEH
RICEBIHOEENE TEMERL TN, &5, NP0 LEBEOESILE2-E FOF
¥-3-F7 bxBo—-tREMBEHERICBVT Y. HEROKERMNFILED S0
TWd, IN6DT &b, 160 ng/kg @ ¥PO IHERORE2ETFMHT 2808 EZ

S5Nizo

3. BEHE

LEORBREED S, ARBREM T Tk, NP0 OFEARIE, LML, #TiE
160 ng/kg/day CTH 2 LEwmINS . HBITHERTR, FEREFREPETLEZL
75 40 ng/kg/day LHEERIND. EMLUAO—RIFBIC DWW TR, HETIXTRTD NPO
BEFCBWTHREE - BHOREHIADONE 6, FEHABIKRD SRS =,

24

- - — B T T S——— ~ - v = - o~ - - - - = -



BTk, BREHORLBLUVRERS VEREROMESPRD LN Lh5,

ng/kg/day LRI N D,

25

10



[ i)

1) 6304. 2-Naphtol. In “The Merck Index, an encyclopedia of chemicals, drugs,
and biologicals, 11'" eds. (Budavari, S., O'Neil, M.J., eds.)”, pp.1010, Merck
& Co., Inc., Rahway (1989).

2 ) Labor Hygiene and Occupational Pathology in the Estonian SSR, 8: 145 (1972).

3) Risi, A.: Naunyn-Schmiedeberg’s Archiv fuer Experimentelle Pathologie und
Pharmakologie, 186: 195-205 (1937).

4) EF Ih: Bt - BT -5 OMERT (BN W), b1 =r 74 A ML BE
(1977).

5) AR : B2 0t (Dl %), JASE. HE (1985).

6) AF i SWKEHEAM., BEM. FR (1992).

7) (EARERR . RADFHM — ETE & ARAT. BURREHIARS. B (1977).

8 ) Dunnett, C. W.: New tables for multiple comparisons with a control.
Biometrics, 20: 482-491 (1964).

9) Kruskal, W. H., Wallis, W. A.: Use of ranks in one-criterion variance
analysis. J. Amer. Statist. Assoc., 47: 583-621 (1952).

10) BIOFAX Industrial Bio-Test Laboratories, Inc., Data Sheets, 26-4 (1973).

11) M- FOFV-3-47 bBOS v b2 EVWAENRS — R4
BUAR) SBBREEEE (BB 10-1636%5) .

26

—_— = — = e - e e e -



700—|
600
500
C
.
5400~
2
-§‘ —O— vehicle control
2 300
—— 10 mg/kg(NPO)
200 —ill— 40 mg/kg(NPO)
) —t- 160 mg/kg(NPO)
100—
od

| T T | | T | | ] T T T T T |
1 8 16 22 29 36 43 50 67 64 71 78 85 92 99

Days of treatment

—Figure 1 Body weight of males




Body weight (g)

450

400

w

(4)]

o
|

W

o

o
]

250

x /o— vehicle control
—a— 10 mg/kg(NPO)
—l— 40 mg/kg(NPO)

—4— 160 mg/kg(NPO)

| I 1 | I 1 { 1 I | | 1

1 8 15 0 7 14 20 0 4 7 14 21
] ] |
Days of treatment Days of pregnancy Days of lactation

Figure 2 Body weight of females



w B
&)} o
| i

w
o
]

\b)
o
| I—

-
[$)]
|

Food consumption (g/period) |
5§ 8

o
]

W
At te ettt

& : vehicle control

10 mg/kg(NPO)

40 mg/kg(NPO)

B 160 makgnPO)

2-3

9-10

!

: : , , b : = I 2 ' s X
16-17 23-24 30-31 37-38 44-45 51-52 58-59 65-66 71-72
Days of treatment

Figure 3 Food consumption of males




I T A 1

= . =® : W A i

- e e A

5

4

H

(o]

o
|

1

Food consumption (g/period)

N 0

00 -

504

oo,
oo
| ]
1

4]
o
]

00+

50

vehicle control

10 mg/kg(NPO)

40 mg/kg(NPO)

B 150 mgkgNPO)

] *
T | r—- = 1 | T
2-3 9-10 0-7 7-14 14-20 4-7
. =~ |
Days of treatment Days of pregnancy Days of lactation

Figure 4 Food consumption of females

* :significant difference from control, p<0.05
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TABLE No.

A
B
C

Ww o ~J O Ol =W Do =

— = =
O N = O

13-D

14

14-D

15
16
17
18
19

NPQ: One-generation reproduction teoxicity study in rats

APPENDIX No.

14-1

15-1
16-1
17-1
18-1

~14-4

~15-4
~16-4
~17-4
~18-4

[TABLE [NDEX]

TABLE TITLE
YO EBIRRT
Stability of the test article in the prepared sample
Uniformity of the test article in the prepared samp!l

Content of the test article in the prepared sample

Summary of clinical signs of Fo males
Summary of clinical signs and maternal condition of
Body weight of Fy males
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Table 1

NPO: One-generation reproduction toxicity study in rats

Summary of clinical signs of Fs males

Compound

NPO

Dose group
(mg/kg)

Oa)

10

40

160

No. of males examined
No. of males with abnormality

Category of abnormality; N

Transient decrease in locomotor activity after dosing
Transient incomplete opening or closure of eyelid after dosing
Transient salivation after dosing

Transient lacrimation after dosing

Transient nasal discharge after dosing

Loss of fur

Soiled fur around eyelid

Crust formation

Small stool

Blackish and loose stool

Damage of upper incisor

Dislocation of upper jaw
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2> : Vehicle control, 0.5% CMC Na (5 mL/kg)
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Table 2
NPO: One-generation reproduction toxicity study in rats

Summary of clinical signs and maternal condition of F, females

Compound NPO

Dose group

(mg/kg) 0 10 410 160

No. of females examined 25 25 25 25

No. of females with abnormality 1 2 12 24

Category of abnormality; N

Transient decrease in locomotor activity after dosing 0 0 3 21
Transient leaning after dosing 0 0 0 2
Transient prone position after dosing 0 0 0 1
Transient incomplete opening or closure of eyelid after dosing 0 0 0 16
Transient salivation after dosing 0 0 7 18
Transient lacrimation after dosing 0 0 2 9
Transient nasal discharge after dosing 0 0 6 0
Total litter loss 0 0 0 2
Failure of maternal behavior 0 0 0 1
Loss of fur 1 2 2 2
Sojled fur 0 0 1 1
Emaciation 0 0 1 1
Lacerated wound 0 0 1 0
Abnormal respiration sound 0 0 0 1

2) : Vehicle control, 0.5% CMC Na (5 mL/kg)



Table 3
NPO: One-generation reproduction toxicity study

Body weight of Fo males {(g); Mean * S,D, (N)

in rats

Compound NPO
al

Dose (mg/kg) o 10 40 160

Days of treatment
1 168.9 =+ 7.8  25) 162.1 + 7.7 25) 168.6 + 7.5 25) 168.1 = 7.8 ( 25}
8 227.2 ¢ 11.4 ( 25) 226.3 + 11.8 25) 227.1 £ 11.8 25) 219.8 + 18.0 ( 25)
15 286.7 * 16.1 ( 25) 285.7 * 16.2 25) 286.3 * 16.4 25) 278.7 * 1%9.9 ( 25)
22 346.3 + 21.2 ( 25) 343.3 2 21.2 25) 345.4 + 21.5 25) 336.0 * 24.8 ( 25)
29 395.2 * 26.7 { 25) 389.5 *+ 24.3 25) 391.4 * 27.2 25) 382.1 * 29.1 {« 25)
36 434.6 = 30.2 ( 25) 427.8 * 27.4 25) 427.9 * 32.2 25} 417.7 * 33.4 ( 25
43 469.7 ¢ 34.0 ( 25) 460.1 * 30.3 25) 460.0 + 34.9 25} 449.6 * 37.5 « 257
50 494.6 x 39.4 ( 25) 485.8 * 32.4 25) 483.1 + 38.5 25) 473.8 + 41.4 { 25)
57 516.5 * 43.1 t 25) 506.6 * 37.0 25) 503.8 * 43.7 25) 495.4 * 45.3 ( 25)
64 538B.5 * 45.8 ( 28) 527.8 ¢ 39.0 28) 525.9 =+ 47.7 25} 515.8 + 47.2 ( 24)
71 556.4 * 49.5 ( 25) 543 .8 = 43.8B 25) 544.6 * 50.7 25) 531.4 * 50.7 { 24)
78 563.8 * 49.0 ( 25) 550.5 * 45.4 25) 552.7 + 49.2 25) 538.6 +* 50.1 ( 24)
85 579.7 + 49.6 ( 25) 566.9 * 47.7 25) 566.3 * 53.5 25) 556.6 =z 53.9 ( 24)
952 593.2 * 52.9 ( 25) 580.7 *+ 49.3 25} 577.7 * 57.6 25) 572.3 + 56.0 ( 24)
29 606.8 * 53.5 t 25) 594.2 * 50.6 25) 588.9 * 64.7 25) 586.8 = ( 24)

57.5

a): vehicle control, 0.5% CMC Na (5 mL/kg)




Table 4
NPO: One-generation reproduction toxicity study in rats

Body weight gain of Fo males {(g): Mean =#* S.D. (N)

Compound NPO
a)

Dose (mg/kg) 0 10 40 160

Days of treatment
1~ 8 58.3 ¢+ 5.2 ( 25) 57.2 + 6.5 25) 58.5 ¢ 7.2 25) 51.7 £ 12.6 25}
8~ 15 59.5 ¢+ 6.7 ( 25) 59.3 *+ 5.7 25) 59.3 * 7.2 25} 58.9 + 8.9 25)
15~ 22 59.6 + 7.0 ( 25) 57.7 * 7.9 25) 59.1 + 8.0 25) 57.3 ¢+ 8.7 25)
22~ 29 4B.9 = 7.7 { 25) 46.2 = 5.8 25) 45.9 =+ 7.4 25) 46.1 = 8.2 25)
29~ 36 39.4 + 5.9 ( 25) 38.2 * 5.3 25) 36.5 ¢+ 7.3 25) 35.6 ¢+ 6.7 25)
36~ 413 35.1 = 7.1 ( 25) 32.3 = 7.0 25) 32.1 ¢ 6.1 25} 32.0 #* 7.6 25)
43~ 50 24.9 =+ 7.3 { 25) 25.6 2 4.9 25) 23.1 = 8.8 25) 24.2 =» 6.6 25)
50~ 57 21.9 = 6.1  25) 20.8 £ 6.1 25) 20.7 + 7.8 25) 21.5 2 6.9 25)
57~ 64 22.0 = 6.6 ( 257 21.3 2 4.4 25) 22.1 2 9.9 25) 18.5 # 6.0 24)
64~ 71 17.9 = 5.0 ( 25) 16.0 * 6.9 25) 18.7 £+ 7.2 25} 15.6 * 8.6 24)
71~ 178 7.4 ¢+ 5.3 ( 289 6.7 £ 7.8 25) 8.1 + 5.1 25) 7.2 ¢+ 5.3 24)
78~ B85 15.8 = 5.8 ( 25) 16.3 3 6.5 25) 13.6 * 7.8 25) 18.1 2 76.7 24)
85~ 92 13.6 ¢+ 5,9 ( 25) 13.9 ¢+ 5.1 25) 11.4 * 19.8 25) 15.7 * 6.5 24)
82~ 99 13.6 ¢+ 6.2 ( 25) 13.5 ¢+ 5.5 25) 11.2 ¢+ 14.1 25) 14.5 + 6.3 24)

a): vehicle control, 0,5% CMC Na (5 mL/kg)



Table 5

NPO: One-generation reproduction toxicity study in rats

Cumulative body weight gain of Fo males (g); Mean X 5.D. (N)

Compound NPO

a)

Dose (mg/kg) 0 10 40 160

Days of treatment
1~ B 58.3 = 5.2 ( 25) 57.2 = 6.5 { 25) 58.5 = 7.2 25) 51.7 * 12.6 25)
1~ 15 117.8 * 10.9 ( 25) 116.6 *+ 11,1 { 25) 117.8 ¢ 12.0 25) 110.6 *+ 14.8 25}
1~ 22 177.5 * 16.4 ( 25} 174.2 *+ 16.6 ( 25) 176.9 + 18.1 25) 167.8 *+ 20.9 25)
1~ 29 226.3 * 22.3 ( 25) 220.4 ¢+ 19.8 { 25) 222.8 * 24.6 251} 214.0 * 26.3 25)
1~ 36 265.7 * 26.4 ( 25) 258.7 + 23.3 ( 25) 259.3 * 29.7 25) 249.6 * 31.3 25)
1~ 43 300.8 + 3D0.6 ( 25) 291.0 * 26.0 ( 25) 291.5 = 52.5 25) 281.5 ¢ 35.7 25)
1~ 50 325.7 * 36.3 { 25) 3l6.6 * 2B.3 ( 25) 314.5 * 36.5 25) 305.7 = 39.8 25)
1~ 57 347.6 = 40,0 ( 25) 337.4 * 33.0 { 25) 335.2 * 42.2. 25) 327.2 * 44.2 25)
1~ 64 369.6 * 42.8 ( 25) 358.7 * 35.2 { 25) 357.4 = 46.1 25) 347.8 * 46.0 24)
1~ 71 387.5 + 46.5 « 25 374.7 + 40.4 ¢ 25) 376.0 * 49.1 25) 363.5 + 49.6 24)
1~ 78 395.0 *+ 45.8 {( 25) 381.4 * 42.0 ( 25) 384.1 t 47.5 25) 370.7 * 49.0 24)
1~ 85 410.8 * 46.6 ( 25) 397.7 & 44.4 ( 25) 397.7 £ 51.9 25) 3B8B.7 =+ 52.7 24)
1~ 92 424.3 + 50.1 ( 25 411.6 * 46.0 ( 25) 409.1 + 55,7 25) 404.4 *+ 54.9 24)
1~ 99 437.9 * 50.9 ( 25) 425.1 * 47.6 ( 25) 420.3 + 62.7 25) 418.9 + 56.2 24)

a):

vehicle control,

0.5% CMC Na

(5 mL/kqg)




Table 6

NPO: One-generation reproduction toxicity study in rats

Body weight of Fo females (g):; Mean S.D.
Compound NPO
a)
Dose {mg/kg) 0 10 40 160
Days of treatment
1 254.7 £ 14.5 25> 255.7 + 12.7 25) 255.0 * 11.6 25) 256.3 + 12.7 25)
B 264.0 £ 15.6 25) 265.6 £ 12.7 25) 264.3 * 14.7 25) 266.5 £ 16.0 25)
15 276.7 £ 19.4 25) 275.7 + 13.0 25) 273.3 = 15.4 25) 277.0 £ 17.3 25)
Days of pregnancy
0 280.2 * 17.6 25) 283.8 * 16.3 24) 273.7 £ 14.6 23) 279.7 £ 16.0 23)
7 316.7 * 18.1 25) 321.4 + 16.2 24) 311.5 : 18.0 23) 315.0 ¢ 16.8 23)
14 350.6 * 22.4 25) 355.2 £ 18.7 24) 344.2 + 18.5 23) 347.2 £ 19.3 23)
20 420.6 * 26.7 25) 427.1 + 21.5 241 412.8 + 24.1 23) 414.2 * 22.8 23)
Days of lactation
c 306.8 = 24.0 25) 314.2 + 23.2 24) 303.0 = 28.0 23) 309.5 * 27.0 23
4 338.9 2 22.1 25) 343.5 + 1S8.5 24) 332.6 * 17.8 23) 332.5 =+ 22.2 21)
7 350.0 = 20.0 25) 351.9 + 16.3 24) 339.5 = 21.5 23) 341.5 * 21.1 21)
14 357.1 = 20.1 25) 356.8 * 16.3 24) 34%.4 * 20.0 23) 349.4 * 20.4 21)
21 336.4 * 19.0 25) 338.0 * 14.5 24) 334.3 +* 19.9 23) 331.5 ¢ 16.9 21)
a): vehicle control, 0.5% CMC Na (5 mL/kg)



Table 7

NPO: One-generation reproduction toxicity study in rats

Body weight gain of Fo females (g); Meanz* S.D. (N)
Compound NPO
a)
Dose (mg/kg} o 10 40 160
Days of treatment
i~ 8 9.3 =+ 5.4 { 25) 9.9 ¢+ 6.4 25) 9.3 + 5.9 25) 10.2 * 5.2 25)
8~ 15 12.8 = 7.7 ( 25) 10.1 £ 5.1 25) 9.0 &£ 5.1 25) 10.5 *+ 7.9 25}
Days of pregnancy
0~ 7 36.5 * 7.5 ( 25) 37.6 * 5.5 24) 37.8 + 5.7 23) 35.3 * 5.7 23)
T~ 14 33.8 + B.8 ( 25) 33.8 ¢+ 6.4 24) 32.6 £+ 4.4 23) 32.2 * 6.9 23)
14~ 290 70.0 ¢+ 8.0 ( 25) 71.8 * 9.1 24) 68.6 * 11.0 23) 67.1 £ 12.8 23)
bays of lactation
0~ 4 32.1 ¢ 19.3 ( 25) 29.3 + 17.0 24) 29.6 + 17.3 23) 19.5 *+ 11.7 21)
4~ 7 11.1 &+ 9.8 ( 25) B.4 = 8.0 24) 6.9 + 8.8 23) 9.0 ¢+ 7.1 21)
7~ 14 7.1 * 14.0 ( 25) 4.9 + 6.0 24) 9.9 * 11.8 23) 7.9 = 7.7 21)
14~ 21 -20.7 x 12.2 ( 25) -18.7 =+ 9.3 24) -15.1 =+ 8.7 23) -17.8 * 10.0 21)

a): vehicle control,

0.5% CMC Na

(5 mL/kg)




Table 8

NPD: One-generation reproduction toxicity study in rats

Cumulative body weight gain of Fo females (g); Mean #* §.D.
Compound NPO
a)
Dose (mg/kg) ] 10 40 160
Days of treatment
1~ 8 9.3 = 5.4 25) 9.9 * 6.4 25) 9.3 + 5.9 25) 10.2 = 5.2 25)
1~ 15 22.1 + 8.9 25) 20.0 £+ 6.1 25) 18.3 * T.6 25) 20.7 £ 7.0 25)
Days of pregnancy
0~ 7 36.5 * 7.5 25) 37.6 % 5.5 24) 37.8 2 5.7 23} 35.3 = 5.7 23)
0~ 14 70.4 £ 12.4 25) 71.4 * 8.3 24) 70.5 ¢+ 6.6 23) 67.5 + 10.3 23)
0~ 20 140.4 * 16.6 25) 143.3 + 12.6 24) 139.1 + 13.7 23) 134.5 = 17.4 23)
Days of lactation
0~ 4 32.1 % 19.3 25) 29.3 2 17.0 24) 29.6 * 17.3 23) 19.5 + 11.7 21)
9~ 7 43.2 * 23.3 25) 37.7 £ 17.9 24) 36.5 = 21.7 23) 28.5 + 14.1 21)
0~ 14 50.3 x 17.3 25) 42.5 ¢ 16.2 24) 46.4 * 22.4 23) 36.4 + 14.6 21)
0~ 21 29.6 * 18.1 25) 23.8 + 20.1 24) 31.3 = 24.5 23) 18.6 t 16.8 21)
a): vehicle control, 0.5% CMC Na (5 mL/kg)



Table 9
NPO: One-generation reproduction toxicity study in rats

Food consumption of Fo males (g); Mean =* S.D. (N)

Compound NPO

a)
Dose (mg/kg) 1] 10 40 160

Days of treatment

2~ 3 23.6 = 1.6 « 25) 23.5 2 1.6 ( 25) 23.3 = 1.9 ( 25) 22.8 + 3.3 ( 25}
9~ 10 26.4 + 2.2  25) 25.9 =+ 2.4 ( 25) 26.9 % 2.2 ( 25} 25.9 =+ 2.3 ( 25)
16~ 17 29.7 ¢ 3.2 ( 25) 28.6 2 2.8 ( 25) 30.1 = 2.6 ( 25) 28.6 + 2.7 ( 253
23~ 24 30.8 + 3.1 ( 25 30.5 =+ 3.2 ( 25) 30.9 ¢+ 3.3 ( 25) 30.4 ¢+ 3.1 « 25)
3o~ 31 31.9 * 2.9 « 25) 30.8 =+ 3.6 € 25) 32.3 ¢+ 3.2 { 25) 31.8 # 2.7 ( 25)
37~ 38 31.2 ¢ 2.8 ( 25) 30.6 + 3.6 ( 25) 31.5 =+ 3.0 ( 25) 30.4 2 2.3 { 28)
44~ 45 30.6 =+ 3.4 (25 29.7 = 3.1 « 25) 30.3 ¢+ 4.0 ( 25) 28.3 * 3.5 ( 25}
51~ 52 31.1 ¢+ 3.1 ( 25) 30.5 =+ 3.7 ( 25) 30.7 ¢+ 3.3 ( 25) 30.3 +# 3.0 ( 25)
58~ 59 30.8 = 2.9 ( 285) 29.7 + 3.2 ( 25) 30.1 ¢+ 4.0 ( 25) 29.1 + 4.8 ( 25)
65~ 66 30.6 =+ 2.8 « 25) 30.5 £+ 3.3 « 25) 31.2 ¢+ 4.3 t 25) 30.4 = 3.7 «C 24)
71~ 72 b) 36.7 ¢+ 5.2 ( 25) 37.8 ¢+ 4.9 ( 25) 39.8 + 4.7 ( 25) 3.8 * 5.5 ( 24}

}: vehicle control, 0,5% CMC Na (5 mL/kg)
)

a
b): consumped with cohabiting femele,




Table 10

NPO: One-generation reproduction toxicity study in rats

Food consumption of Fo females (g); Mean* S.D. (N)
Compound NPO
a)
pDose {(mg/kg) 4] 10 40 160
Days of treatment
2~ 3 20.7 = 3.3 25) 19.8 =+ 2.2 25) 19.0 = 3.8 25) 18.4 + 3.5 ( 25)
9~ 10 21.8 + 2.9 25) 20.7 ¢+ 2.7 25) 20.3 =+ 3.4 25) 21.1 ¢+ 2.5 ( 25)
Days of pregnancy
0~ 7 178.3 + 15.8 25) 174.6 = 9.7 24) 167.3 £ 12.7* 23) 166.1 = 14.6% ( 23)
7~ 14 188.1 * 20.6 25) 185.9 * 13.8 24) 178.0 = 12.4 23) 177.6 + 17.6 t 23
14~ 20 135.5 * 10.6 2513 137.9 * 10.9 24) 133.3 £ 11.7 23) 129.7 = 9.8 ¢ 23)
Days of lactation
0~ 4 123.2 = 27.0 25) 129.4 + 24.1 24) 127.5 * 19.2 23) 112.0 = 21.6 { 21)
4~ 7 140.4 ¢ 15.0 25) 137.6 ¢ 13.3 24) 140.6 + 13.5 23) 129.5 + 12.9% ( 21)
T~ 14 412.4 + 30.2 25) 398.4 + 34.8 24) 402.8 + 29.5 23) 376.5 & 31.9™ ( 21)
14~ 21 491.2 + 41.4 25) 460.4 + 39.2% 24) 483.3 * 34.0 23) 438.7 * 47.7% ( 21}
a) vehicle control, 0.5% CMC Na (5 mL/kg)

**:

significant difference from control,
significant difference from control,

p<06.05
p<0.01



Table 11

NPO: One-generation reproduction toxicity study in rats

Estrous cycle

Compaund NPO
Dose (mg/kg) 0 @) 10 40 160
Number of females examined 25 25 25 25
Mean length of estrous cycle in days
Pre-treatment period; Mean % S.D. 4.2 % % 0.2 4.2 % 0.4 . + 0.3
Treatment period; Mean * 5.D. 4.2 * 0.3 . + 0.3 . * 0.2 . + 0.6
Number of animals showing each type of cycle
during pre-treatment period
4-day cycle 19 23 21 20
S5-day cycle 2 1 3 1
4/5-day cycle 4 1 0 3
Irregular 0 0 1 0
Persistent estrous 0 o 0 1
Changes of estrous cycle after treatment
Number of animals whose estrous cycle
was not changed 19 23 20 20
Number of animals whose estrous cycle
was changed 6 2 5 5
[Pre-treatment] [ Treatment]
4~day — 4/5-day 1 1 1 1
4~day —  irregular 0 0 0 1
5~day —  4-~day 0 0 1 0
5-~day ad 4/5-day 2 0 2 g
4/5-day - 4-day a 0 0 1
4/5-day —- 5~day 2 1 ] 1
4/5-day - irregular 1 0 0 0
4/5~day —  anestrus 0 0 0 1
irregular - 5~day 0 o 1 0
T T " "Number of vaginal éstrus during mating period - ==
Mean * S.D. ' 1.1 * 0.4 1.2 % 0.8 1.1 * 0.4 1.1 = 0.3

a): vehicle control, 0.5% CMC Na (5 mL/kg)



Table 12

NPO: One-generation reproduction toxicity study in rats

Reproductive performance

Compound

NPO

Dose (mg/kg) o 10 40 160
Number of males examined (A) 25 25 25 24
Number of males copulated (B) 25 25 25 24
Copulation index; males [(B/A)x100, %] 100.0 100.0 100.0 100.0
Number of fertile males (C) 25 24 23 22
Fertility index; males [(C/B)x100, %] 100.0 96.0 92.0 91.7
Pairing days until copulation ; males

Mean + S.D. 2.6 * 2.0 4.0 % 3.2 3.4 + 2.9 3.0 £ 1.6
Number of females examined (D} 25 25 25 25
Number of females copulated (E) 25 25 25 25
Copulation index; females [{(E/D)=x100, %] 100.0 100.0 100.0 100.0
Number of fertile females (F) 25 24 23 23
Fertility index; females [{{F/E}x100, %] 100.0 96.0 82.0 92.0
Pairing days until copulation; females

Mean * S.D. 2.6 + 2.0 4.0 £ 3.2 3.4 t 2.9 3.0 x 1.6

a): vehicle control, 0.5% CMC Na {5 mL/kg)



Table 13

NPO: One-generation reproduction toxicity study in rats
Summary of macroscopic findings of Fo males at the end of the dosing period

Group 0 mg/kg 10 mg/kg 40 mg/kg 160 mg/kg
Grade - - + - -
(Testis) {25] [25} [25] [24]

Small, unilateral 25 0 24 1 25 0 24 0

Small, bilateral 25 0 25 0 23 2 24 0

Pale 25 0 25 0 24 1 24 [}
(Epididymis} {25] {25] [25] [24]

Small, unilateral 25 0 24 1 25 0 24 0

Small, bilateral 25 0 25 0 22 3 24 0

Pale 25 0 25 0 24 1 24 0
(Prostate)} [25] [25] [25] [24]

Pale 25 0 25 0 24 1 24 0
(Seminal vesicle) [25] {25] [25] [24]

Pale 25 4] 25 0 24 1 24 1)
(Liver) [25] [25] [25] [24]

Enlargement 25 0 25 0] 25 4] 22 2

Dark 25 0 25 0 24 1 24 )

Pale 25 4] 25 0 24 1 24 0

Abnormal locbulation 25 0 25 4] 24 1 24 0
(Kidney) [251] [25] (251 {24]

Small, bilateral 25 0 25 0 24 1 24 0

Pale 25 0 25 0 24 1 24 )

Small, unilateral 24 1 25 0 25 (4] 24 0

Dilatation, renal pelvis,

unilateral 24 1 25 0 24 1 23 1

(Spleen) [25] {25] [25] {24]

Enlargement 25 4] 25 0 24 1 24 0

Pale 25 [¢] 25 0 24 1 24 0
(Adrenal gland) [251 [25] [25] [24]

Enlargement 25 0 25 0 24 1 24 4]
{Stomach) [25] [25] [25] [24]

Area, thickening,

mucosa, forestomach 25 0 25 0 24 1 23 1

(Brain) [25} [25] [25]} [24]

Pale 25 0 25 0 24 1 24 0
(Lung) [25] [25] [25] [24]

Pale 25 0 25 0 24 1 24 ]
(Bone marrow of femur) [251] [25] [25] [24}

Pale 25 0] 25 Y] 24 1 24 o]

-, Negative: +, Positive
[ 1, Number of animals examined




Table 13D

NPO: Orne-generation repreduction toxicity study in rats
Summary of macroscoplic findings of Fo males died during the dosing period

Group
Grade

0 mg/kg

10 mg/kg

40 mg/kg

160 mg/kg
- +

(Testis)
Small, unilateral
Small, bilateral
Pale
{Epididymis)
Small, unilateral
Small, bilateral
Pale
{Prostate)
Pale
(Seminal vesicle}
Pale
(Liver)
Enlargement
Dark
Pale
Abnormal lobulation
{Kidney)}
Small, bllateral
Pale
Small, unilateral
Dilatation, renal pelvis,
unilateral
{Spleen)
Enlargement
Pale
{Adrenal gland)
Enlargement
{Stomach)
Area, thickening,
mucosa, forestomach
(Brain)
Pale
{(Lung)
Pale
{Bone marrow of femur)
Pale

0]

ol

0l
0]
0]

0]

0]

0}

0}

0]
0]
01

0]

0l

0}
0]
0]

0]

0]

01
[0])]
01

0]

01

0]

0]

0]
0]
0l

0}

01

0]

0]

0]
0]
0]

1]

1]

1]
1]

1)

1]

1]

1]

1]

1]
1]

1]

e,

[y

T LX)

[

[=R=Nw]

[=] oo © oCO COoOOw O O 000

[ B o B = N ]

—, Negative; +, Positive
{ ], Number of animals examined



Table 14
NPO: One-generation reproduction toxicity study in rats
Summary of histeopathological findings of Fo males at the end of the dosing period

Group 0 mg/kg 10 mg/kg 40 mg/kg 160 mg/kg
Grade ~ + + ++ +H pos. - + + + +++ pos. - t+ + 4+ +++ pos. - % + + +++ pos.
(Pituitary gland) [25] [ 1] [ 2] [24]
No remarkable change
{Testis) [251 [25] [25] [24]
Atrophy, seminiferous tubule,
unilateral 24 1 0 0 O 1 21 3 0 1 0O 4 24 1 0 0 O 1 22 2 0 0 O 2
Edema, interstitium,
unilateral 25 0 0 0 O 0 24 0 0 1 0 1 25 0 0 0 O [4] 24 0 0 0 O 0
Multinucleated giant cell, in semlniferous
tubule, unilateral 22 3 ¢ 0 0 3 24 0 1 0 O 1 25 0 0 0 O 4] 24 0 0 O O o]
Degeneration, spermatocyte, at 14th stage in spermatogenesis, seminiferous
tubule, bilateral 25 0 0 0 0 0 23 0 2 0 O 2 22 1 2 0 O 3 21 1 2 0 O 3
flyperplasia, Leydig cell,
unilateral 2% 0 0 0 O 0 24 0 1 0 O 1 25 0 0 0 O 0 24 0 0 0 O 0
(Epididymis)} [25] [25] [25] [24]
Decrease, sperm, lumen,
unilateral 25 0 0 0 O )] 24 0 0 1 o0 1 256 0 0 0 O V] 24 0 0 0 O 0
Cell debris, lumen,
unilateral/bilateral 25 0 0 O O 4] 22 2 1 0 O 3 23 2 0 0 O 2 22 2 0 0 0O 2
(Seminal vesicle) [25] { 1] [ 2] [24]
No remarkable change
(Prostate: ventral lobe) [25]) [ 1] [ 2] [24]
Cellular infiltration,
lymphocyte, interstitium 7 T 5 4 2 18 1 0 0 0 O o] 2 0 0 0 O 0 11 4 4 4 1 13
Cellular infiltration, neutrophil,
epithelium/lumen 17 6 1 1 0O 8 1 0 0 0 O 0 2 0 0 0 0 0 17 3 3 1 O 7
{Coagulating gland) [25) [ 11 [ 2] [24]
No remarkable change
(Stomach) [25] [25] [25] [24]
Sguamous hyperplasia.
mucosa, forestomach 25 0 0 0O O 0 25 0 0 0 O 0 24 1 0 0 0O 1 519 0 0 O==I10#%
(Liver) [ 0] [ 0] [ 2] [ 2]
Hematopoiesis, extramedullary 1 1 0 0 ¢ 1 2 0 0 0 o 0
Necrosis, focal i 0 1 0 ¢ 1 2 0 ¢ 0 0 0
Single cell necrosis,
hepatocyte 1 0 1 0 O 1 3 0 0 0 O 0
(Kidney) 1 2] [ 0] [ 2} [ 1]
Eoslnophilic body i1 01 0 0 1 2 0 0 0 6 O 1 0 0 0 0 ©
Basophilic tubule, cortex 1 ¢ 1 0 O 1 1 1 0 0 O 1 ¢ 1 0 0 O 1
Cast, cortex & medulla 1 01 ¢ 0 1 2 0 0 0 O 0 1 0 0 0 O 0
Dilatation, renal pelvis 1 0 1 0 O 1 1 0 1 0 O 1 0 0 0 1 0O 1
-, Negative:; *, Very slight:; +, Slight: ++, Moderate; t+¥, Severe; Pos., Total of positive grade (continued)

{ ), Number of animals examined
es, Significantly different from comrtrol p<0.01 (Two-tailed Mann-Whitney U test)
4%, Significantly different from control p<0.01 (One-tailed Fisher exact test)




Table 14(Continued)
NPO: One-generation reproductlon toxicity study in rats
Summary of histopathological findings of Fo males at the end of the dosing period

e & A & W &

Group 0 mg/kg 10 mg/kg 40 mg/kg 160 mg/kg
Grade - + + +H ++t pos. - * + + ++ pos. - 3 + + +H pos. - + + H +++ Pos.
(Spleen) { 0] 0] [ 11 [eZ]
llematopolesis, extramedullary,
granulocyte 0 0
Hematopoiesis, extramedullary,
erythrocyte 0 0
(Bone marrow of femur) [ 0] 0] [ 1} 0]
Increase, hematopoiesis,
granulocyte 0 0
{Lung) [ 0] 0] [ 1] 01l
Cellular imfiltration, neutrophil,
capillary & artery, diffuse 0 0
Accumulation, foam cell 0 1
(Brain) [ 0} 0] [ 1] 0]
Ko remarkable change
(Adrenal gland) [ 0] 0] [ 1] 01

No remarkable change

-, Negative; %, Very slight; +, Slight; ++, Moderate:; +i+,

[ 1, Number of animals examined

Severe; Pos., Total of positive grade



Table 14D
NPO: One-generation reproduction toxicity study in rats
Summary of histopathological findings of Fo males died during the dosing period

Group 0 mg/kg 10 mg/kg 40 mg/kg 160 mg/kg
Grade - * + ++ +H pos. - + + +H +H pos. - + + ++ ++ Pos. - t + H +H Pos.
(Pituitary gland) [ 01 [ 0} [ 01 [ 1]
No remarkable change
(Testis) [ O] [ 0] [ 0} [ 11
Atrophy, seminiferous tubule,
unilateral 1 0 0 ¢ o 0
Edema, interstitium,
unilateral i ¢ 0 0 0O 0
Multinucleated giant cell, in seminiferous
tubule, unilateral 1 ¢ 0 0 O 0
Degeneration, spermatocyte, at 14th stage in spermatogenesis, seminiferous
tubule, bilateral 1 06 0 0 O 0
Hyperplasia, Leydig cell,
unilateral 1 0 0o O O 1]
(Epididymis) [ 01 [ 0] [ 0] [ 1]
Decrease, sperm, lumen,
unilateral 1 0 0 0 O 0
Cell debris, lumen,
unilateral/bilateral i 0 0 0 O 4]
(Seminal vesicle) [ 0] [ 0] [ 0] [ 1]
No remarkable change
(Prostate: ventral lobe) { 0] [ ol [ 0] [ 1]
Cellular infiltration,
lymphocyte, interstitium 0 0 0 1 0 1
Cellular infiltration, neutrophil,
epithelium/lumen 0 1.0 0 O 1
(Coagulating gland) [ 01 [ 01 [ 0] [ 1]
No remarkable change
(Stomach) [ o} [ 0] [ 0] [ 1]
Squamous hyperplasia,
mucosa, forestomach 01 6 ¢ 0O 1
(Liver) [ 0] [ 0] [ 0] [ 11
liematopoiesis, cxtramedullary 1 0 ¢ 0 0O 0
Necrosis, focal 1 ¢ 0 0 0 o0
Single cell necrosis,
hepatocyte 10 0 0 0 O
(Kidney) [ 0] [ 0] [ 0] [ 0]
Eosinophilic body
Basophilic tubule, cortex
Cast, cortex & medulla
Dilatation, renal pelvis
—, Negative:; ¥, Vvery slight; +, Slight; t+t+, Moderate; H, Severe: Pos., Total of positive grade (continued)

[ 1, Number of animals examined




Table 15
NPO: One-generation reproduction toxicity study in rats
Summary of macroscopic findings in Fo females

Group 0 mg/kg 10 mg/kg 40 mg/ke 180 mg/kg
Grade - + - + - + - +
(Liver} [25] [25] [25] [25}
Diaphragmatic nodule 25 0 25 0 25 24
(Skin) [{25] [25] [25] [251]
Alopecia 25 0 24 1 25 23

-, Negative; t, Positive
f 1, Number of animals examined



Table 16
NPO: One-generation reproduction toxicity study in rats
Summary of histopathological findings in Fo females

Group 0 mg/kg 10 mg/kg 40 mg/kg 160 mg/kg
Grade ~ & + ++ +t pos. - + + ++ +++ pos. - 1+ + + +H pros. - + + + H+ pos.
(Pituitary gland) [25} ) [ 1] [ 21 [251]

No remarkable change
{Ovary} [25] [ 1] [ 2] {25]

No remarkable change
(Uterus: horn & cervix) [25] [ 1) [ 2] [25]

Foci, embolus, with mineralization, in blood

vessel, myometrium of horn 24 0 1 0 O 1 1 0 0 0 O 0 2 0 0 0 0 0 25 0 0 0 O (v

(Vagina) [25] [ 1] [ 2] [25]

No remarkable change
(Stomach) [25]) [ 1] [ 2] [25]

No remarkable change
{Liver) [ o] [ o1 [ 0} [ 1]

No remarkable change
(Skin) [ 0] [ 1] [ 0} [ 2]

Decrease, hair follicle, focal 0 1 0 O O 1 o 2 0 0 ¢ 2

-, Negative; %, very slight; +. $1ight; ++ Moderate; H+. Severe; Pos., Total of positive grade
[ 1, Number of animals examined



Table 17
NPO: One-generation repreduction toxicity study in rats

Development of F; pups up to day 21 after birth; Mean * S.D. (N)

Compound NPO
a)
Dose (mg/kg) 0 10 40 160
Number of pregnant females 25 24 23 23
Number of pregnant females with live newborns 25 24 23 22
Gestation index 100.0 100.0 100.0 95.7
Gestation length in days 22.4 * 0.6 ( 25) 22.3 * 0.5 ( 24) 22.3 * 0.5 ( 23) 22.4 = 0.5 ( 23)
Number of implantations 15.2 % 1.9 { 25) 15.5 % 1.1 { 24) 15.2 % 1.9 ( 23) 14.8 % 2.5 ( 23
Day 0 of lactation
Number of newborns 14.0 * 2.2 ( 25) 14.8 * 1.6 ( 24) 14.0 £ 1.7 ( 23 13.1 % 3.3 ( 23)
Delivery index 92.0 *10.8 ( 25) %4.8 + 7.0 ( 24) 82.0 % 7.1 ( 23 87.7 +14.8 ( 23)
Number of live newborns 13.6 * 2.3 { 25) 14.7 £ 1.6 ( 24) 13.6 * 1.6 ( 23} 11.5 % 4.3  ( 23)
Birth index 90.0 + 12.0 ( 25) 94,3 * 7.1 ( 24) 89.6 * 8.6 ( 23) 77.9 +25.8 ( 23
Live birth index 97.8 * 5,2 ( 25) 99.5 * 2.4 ( 24) 87.5 * 6.9 { 23) 87.4 % 24.9 { 23
Sex ratio on day 0 46.5 +12.7 ( 25) 49.0 + 14.6 ( 24) 53.3 *14.7 ( 23) 1.6 * 15.0 ( 22 )
Day 4 of lactation
Number of live pups
before adjustment of litter size 13.6 * 2.3 ( 25) 13.9 += 2.7 ( 24) 13.3 = 1.7 ( 23 10.8 * 4.3  ({ 22
Viability index 100.06 * 0.0 ({ 25) 95.0 *15.3 { 24) 98.4 * 4.4 { 23) 90.2 & 24.0 ({ 22 )%
Sex ratio on day 4 46.5 *12.7 ( 25) 49.3 *15.2 ( 24) 52.8 * 15.0 ( 23) 53.1 *16.9 ( 21}
Number of live pups
after adjustment of litter size 7.9 £ 0.4 ( 25) 7.8 % 0.8 ( 24) 8.0 % 0.0 ( 23) 7.5 % 1.0 ( 21 }b)
Day 21 of lactation
Number of live pups 7.9 = 0.4 ( 25) 7.8 £ 0.8 ( 24) 8.0 % 0.2 ( 23) 7.5 % 1.0 { 21)
Weaning index 100.0 % 0.0 { 25) 100.0 % 0.0 { 24) 93.5 % 2.6 ( 23) 100.0 * 0.0 ( 21)

Gestation index = (number of pregnant females with live newborns/number of pregnant females) x 100, %
Delivery index = (number of newborns/number of implantations) x 100, 8

Birth index = (number of live newborns/number of implantations) x 100, %

Live birth index = (number of live newborns/number of newborns) x 100, %

Sex ratio on day 0 = (number of male live newborns/number of live newborn) x 100, %

Viability index = (number of live pups on day 4 before adjustment of litter size/number of live newborns) x 100, %

Sex ratio on day 4 = {(number of male live pups on day 4 before adjustment of litter size/number of live pups on day 4 before adjustment of litter size) x 100, %
Weaning index = (number of live pups on day 21 of lactation/number of live pups on day 4 after adjustment of litter size) x 100, %

*: significant difference from control, p<0.05

a): vehicle control, 0.5% CMC Na (5 mL/kg)

b): significantly different from control after adjustm iof litter size, (p<0.05)



Table 18
KPO: One-generation reproduction toxicity study in rats

Body weight of F; pups up to day 21 after birth; Mean * S.D. (N)

Compounds NPO
)
Dose (mg/kg) 0 10 40 160
Day 0 (At birth)
No. of live newborns 13.6 £ 2.3 { 25 ) 14.7 * 1.6 ( 24) 13.6 & 1.6 { 23) 12.0 £ 3.5 { 22 )
Male 6.3 2.0 7.2+ 2.3 7.1 % 1.8 6.2 £ 2.8
Female 7.3+ 2.3 7.5+t 2.4 6.4t 2.4 5.8 £ 2.4
Weight of newhorns in grams
Male 6.8+ 0.5 6.5+ 0.5 6.5+ 0.6 6.9 X 0.9
Female 6.5 0.5 6.1t 0.5 6.2t 0.6 6.4 = 0.6
Day 4
No. of live pupsb) 7.9 % 0.4 { 25) 7.8 % 0.8 ( 24) 8.0+ 0.0 ( 23) 7.5+ 1.0+ ( 21)
Male 3.9+ 0.3 4.0 £ 0.2 4.2t 0.5 3.9 1.0
Female 4.0 £ 0.3 3.9 0.6 3.8 0.5 3.7 % 1.0
Weight of pup in grams
Male 11.3 £ 1.2 10.8 £ 0.9 11.1 £ 1.2 12.1 £ 2.3
Female 10,9 £ 1.2 10.4 = 0.7 10.7 £ 1.1 11.3 + 1.8
Day 7
No. of live pups 7.9 % 0.4 ( 25 ) 7.8 £ 0.8 ( 24) 8.0 0.0 ( 23 7.5 £ 1.0* ( 21
Male 3.9+ 0.3 4.0+ 0.2 4.2t 0.5 3.9 1.0
Female 4.0 = 0.3 3.9+ 0.6 3.8+ 0.5 3.7 1.0
Weight of pup in grams
Male 18.4 + 1.4 17.9 * 1.8 18.1 + 1.5 19.2 + 3.¢
Female 17.8 £ 1.5 17.3 + 1.3 17.5 * 1.5 18.0 £ 2.1

Parentheses indicate the number of litters evaluated
a): vehicle control, 0.5% CMC Na (5 mL/kg)

* : significant difference from contrel, p<0.05



Table 18 (continued)
WPO: One-generation reproduction toxicity study in rats

Body weight of F, pups up to day 21 after birth; Mean * S.D. (N)

Compounds NPO
A}y
Dose (mg/kqg) 0 10 40 160
Day 14
No. of live pups 7.9t 0.4 ( 25) 7.8+ 0.8 (24 8.0 £ 0.2 { 23) 7.5 % 1.0 (21
Male 3.9 & 0.3 4,0 £ 0.2 4.1 * 0.5 3.9t 1.0
Female 4.0 ¥ 0.3 3.9+ 0.6 3.8 % 0.5 3.7+ 1.0
Weight of pup in grams
Male 37.4 2.3 36.6 £ 2.3 36.2 % 2.5 6.8+ 4.1
Female 36.71% 2.2 35.5 + 2.0 35.3 £ 2.5 35,1 £ 3.3
Day 21
No. of live pups 7.9t 0.4 ( 25) 7.8 £ 0.8 ( 24) 8.0+ 0.2 ( 23 ) 7.5 % 1.0 ( 21
Male 3.9 0.3 4.0 X 0.2 4.1 0.5 3.9+ 1.0
Female 4.0+ 0.3 3.9+ 0.6 3.8+ 0.5 3.7 1.0
Weight of pup in grams
Male 62.9 + 4.5 60.0 + 3.8 60.1 + 3.8 59.9 + 6.2
Female 60.8 =+ 3.8 57.9 + 3.5 58.4 + 3.5 57.3 & 5.2

Parentheses indicate the number of litters evaluated
a): vehicle control, 0.5% CMC Na (5 mL/kg)
* : significant difference from control, p<0.05



Table 19

NPO: One-generation reproduction toxicity study in rats

Morphological findings of Fa offspring

Compound NPO
a)
Dose (mg/kg) 0 10 40 160
Dead pups
Number of dead pups examined :
External observation 4 12 B 38
Visceral observation 4 4 B 27
External changes
Number of pups 0 1 0 2
Types and number
Abnormality in the skin of the limbs 0 a 0 2 c)
Subcutaneous hematoma (slight) 0 1 b} 0 o -
Visceral changes
Number of pups 0 0 a 0
Day 4 (eliminated pups to adjust litter size)
Number of live pups examined 143 146 123 80
External changes
Number of pups C 0 0 0l
Visceral changes
Number of pups o 0 0 0
Day 21 (at weaning)
Number of live weanlings examined 198 188 183 158
External changes
Number of weanlings 1 0 0 0
Types and number
Microphthalmia 1 d) 0 0 0
Visceral changes
Number of weanlings 0 1 1 0
Types and number
Dilatation of the renal pelvis 1] 1le) 1 £f) 0
Total number
External observation 345 346 314 276
External changes 1d) 1 b) 0 2 c)
Visceral observation 345 338 314 265
Visceral changes 0 1 e) 1 £f) 0

a): vehicle control, 0.5% CMC Na (5 mL/kg)

b): FB02005 (Dam no.)
c): FB04018 (Dam no.)
d): FB01021 (Dam no.)

e): FB02020 (Dam no.)
£): FB03013 (Dam no.)
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