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p-tert-TF WMV DTy bERAWIREORSGICLI2BHEMBERRET VW, M
B OMRME, XETEH, TRBLUTAMRREDERETHIERIETREEI DV TREL
=, BEEIE, 50 mng/ke e BREAEL L, UTALMIICL D5, 58K%1.5 mg/kgk L.
MEBELUTHE(A—-V T AW ESERRT-. 28, SEOMHSYHRITMIES 1260
L.

I. RIEEHZS&H%

LLEMPCRIET EE

—HERAE B IE, 50 mg/keBE TR D S, —RIRETIE, 50 ng/keBE CHREET,
HEEHOET, BEOHFILBLUVFERIAS NI,

RE : 158 L 0850 mg/kgBE CRMEBA SN,

BEHE 50 mg/keBf T AU OEEI AL NI,

Bl 155 & 0550 ng/keBt THBEB L OBE LKOB@WHH S N,

HEER IS ng/keB¥ THAEABLVERIRADORNEEORMED 2 WEEEMER LA S
hiz. 50 mg/keBE CHREBLIVEE LADHENZS CWICHNEBOREDSAS M.

BFRE 158X 050 mg/keBCcEBHRE T, RESABRYRE, BEEERHEE, &
BEERE, LEBTE, FSRIVEBETE, BB LUVERBRELEKREDR] g42hb 0B TH
DOEME, FEBEFEOSEIAONE. £z, 15 ng/kgBETHBOHMT D MK O FEH &
5h .

FEMASBERE 15 g/ CRBECENBEOBHIMM LS 471 L HIIBOBE R D2
Bl, BREKCETHRDDFAON=. 50 ng/keB CRBCBUABOERLS 154 4
HOBREIGIIG, BELATEFRLPIFARS L.

2.HEMPICRIETESE

—ARIRAE - Bk, 15 meg/keB¥F T161 & 50 mg/keBECOHIR D SN, —RIRETIE, 15
mg/keBECHBEETBLUCEREHOEKT, 50 ng/kgBECHBET, EB, EXEHOEKT,
LA2DEHT, LB, HEOFEIL, RE, FRER, TRABLUHHESAS M.

RE  5BXUmg/keBE T, BEMBLUHEFHNCEED Z2VWEREEALA SN .
50 mg/kgBETlE, REAMICEELASNIE.

BEE 5 ng/keBf T, WEHICEMEFASN =,

Bk SETHIC BT, 15 mg/keBECIRB A BB R A, 50 mg/keBE TR O B &1L
BLUMHBEOEBMNASNE., £EFATE, BRECERTI2EEHF D o).

HEER REUEBETIEIEA KRS, ‘

FREMMERE R RESCRERT 2ELEAShERD - 2.

- 11 -



II. EREEEHEML

L7 PO EBBELRIITEE

BFRE R LELSIC, 158 X050 mg/kgBE TR FOEHMNE, £EME, FES LV
BICREBBAaLNIE.

FEEAMEZRE iR UL, 15BLU50 ng/keBE CHEBIUHEE LRI EALN
AHHNT.

RERH, EX, XKEMELH . 5 CER T2 EAHsNRD D=,

SZRAMER, MTUREARE, D BIREE, WERAE : 15 ng/kgBE T, ZRAMBULRE/DL LK. 50
mg/kgBE Tk, ZRBEIF B Wb > k.

ZRE 155 L 050 ng/keBECEMDBA S N -

EURERE, BRI, BKE : 1.5, 5B X5 ng/kegBEClk, HESICRBHET 2 EMLEH
5hizbdok.

HER: 1.5, 5B L5 mg/kgBE Tk, HELERT 3EiEHFshRP o2,

2HER(FHICRIETRE

RHERE, EERYK, WEIBHOHERE, WHEOIH oML, 28K, ROEHRE, B
R L5BXVS mg/kgBtE Tk, BELLREBRTZE iAW RP o=, 15 ng/ke¥ T,
MHERE, WEHOHFERY, 2HK%E, ROEHEBIVCHERDOEED 2 WIXEEME
M, BERBOBEMERPA S . 50 ng/keBicid, SRMENLVWRVWEYD, WMEIHOHK
EREFEIBIGES Wbk,

—BRE . BRECBETIE LIRS N o=,

WEHAHOEFERH, WHIH ML, WEIAODOEEE : 1.58 X5 mg/keBf Tk, &5
WERI2EMEAS W ARP o=, 15 ng/kgBf ¢, HEAHOEFRBBLIUHEFIBD
EEROREBMERAIALNE.

AEXRBR BHECERTZ2EMEASh RS2,

fRE : 1.5 mg/kgBtTid, RECEETZEMMEAShRRd >k, 5B L5 ng/kghf T
i, WEOBLT4HOHHNEYERE, BEEHKE, BEEHARECRKED 2 I EKEMER
BHLN.

B 5 CRERT 2E kAL NARD o).

BEDLSZ, p-tert-7F N bV D —BEHEHNREERE, ETIX15 ng/keR s
LD BFRENE, BEBIUBRIGROREMABZEREBRBIRE RO LEZ L
D55 mg/kg/day, HETILS ng/keBR S LV HIRMBLUBEHCAEDOKME, WHEHIK
BHsoREILADONWEIENS1.5 ng/kg/dayb EZX o535, EMEESHEFORER
BEE, BETEI ng/keBR ST LD ETHRERE, BEBLUBRE LAoRBEHGEZRA
BREICEENZDSs NI &D 55 ng/keg/day, HETIX15 mg/kefR 51 L b SR OEKMED
mHehizZbd o5 mg/kg/day, REIY ClEong/kgiR 5 LV WE OB L T4 I HFERK

_12-



BORMBEMNADOSNEZ D515 ng/ke/day EZ2 5N 3.
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#a

p-tert-ZF L PV U HBEONICHKKE LT ACERENWEBEORR~AOREREET
L1812, 0ECD Guideline for Testing of Chemicals for Preliminary Reproduction
Toxicity Screening TesticfE-> T, p-tert-7F N bz %S v MICIH1E, 50~52
HEBLCHS v FiC1BLE, 4I~450EFORES LM EEEEXBRET Y, HED
MOMIRME, RETH, ZBBLULIRAREDEMITHIIRETREC DLW TKRFLIE.

R

L.BBRWHESB LR
wEBWHE Op-tert-7F ) by > (CAS No.98-51-1) X, Fig. 1"y {tFHEEEZEL,

oF8R :148.25, @A 1 -41.4°C, A : 193 CTHbH, KICAH@E, 7L b E LTINS
CEMTO2RBEE2ETI2MEaBEBERBETH L. YHRICK, BEEE LEELEREH
#F ERCFRE2AREPORBEIhEZSDOEAWVWE[RET

, Lot No. Y, BHEE : 96.44 % (GLCEH® %), T#%EL LT, n-TBT(3.39 %), ¥—
Yy UTFNNRCEL(0.07T % : GLCEHEXR)2ST]. AFRE, KREROBERVEARE
EOREEICER - BEAXGTTHRELEZ. &b, B5HHRTRIIUXRBERCORE
SERVWERRBERYBEIKZCMEIEZEHEASHIIRAL, ZOo—RBEE>WTHFLER
R, MECHERRPoEILISFEHEEPOREMSER NI,

BEe LT, A=A M NVERWE. 2=V VAR T E/RR 4, Lot No.
AS932(AFH : 1999558188, {HEFHAR : 200458 17TH ) B & Lot No.ATISS(AFH :
1999 TH22H, #HAMAMR : 2004ETA21IH) X, AFE, AREROHRWERERZICE

BERHFTTRELE.

2.EBE5RAEB L FHERR
p-tert-ZF N bz L ik, BREIS LIV A A NVTCRREBELTHARLE. 25,

0.2, 2, 20 K 1°200 mg/nLoFB L, ZR - BXRHETCTHREREL TS TEMICH
BORWI EHREREINTWERESY (Attachment 1B L U2), SEEOANBIEIFARE,
IHAZ ML, ER - BXARGETCHREL, ARRBTHULACERALE. B5ROD
BARBESREIEE L. £, ARNECELT, #RYEHOMEICILIMAZERL L.

REABBBLUCRHESKRTHEEALLEERSREPOBRRYERE2HBRBERAT
HEBRAZORMN /S 722AVWTHELE. TORR, SRYEBEIRREEDI. 1~
99.1 ¥ THbH, BEICHEEILRD o= (Attachment 35 L 14).

,.14..



S.ERBYE L URATRE

1) BB L URH%K

Ao, sARICNEI N T % Sprague-DavleyZ s> v + [(SPF), Crj: CD
(SDYIGS] ZHW/=. &9k, 1999F6HAN0BICHAF v — VR - UN—KASH(BHEE
bty S =) o8B THEETINERBALEZ. AFRIHOKERBE L, HH265~297 g,
IS 189~226 gTH o J=.

2) MEB LUEIML, BaTER S I EEHENE _

AFLEGYE, 5 HEOREHFEB LT ZO0RTHE OB EZERT =, Z0BIC,
SHOKREMEBLVCEGH - BMREOBRE, IS5 UHEIGHERCTHEOMANHER
Efiok. " BREBLCREHRBERENAONT, FLUAHBRTCREIRDLN
RbrolBWEESTLUTCHRBRICAWE.

Bodid, avEa— 9 2HVWTKEEZBRICAT BRI, BESHHECIXIZED
FHAREBXUCABEPITESZ L 23 L5 BR5HBELT . BAURBOERGYD
56, BE - -FBYESOFTVEICHEH 2R, AEHHEKTRIBREDE=SY VYT
BRBIZHWE., ZOMOBRKREMIE, REMHBHIC T —F )VRERE:T TE KBRS 5 B MK
IR ERICEENLS L.

By oBEEEN L, ME - IMHMPEAFRECHEES VLB AEBLVEERE
HgkE, B0 BETAREGEBLCENSNVFERHALTIT A, 3512, BE - 9k
HRPOETFT—VICEABRES, AFEAH, B LUBRE - JtawESELZALE
SRNWE, BATROZ T —VICEHRES, 58, 4H, BWESELIVCXERZH
(oA )ERAL, BEITLEZBIFLEIXRXIVERD T,

3) BEEMHPBLUHAETER

Bk, EW20~26 C(EHE : 21~25 °C), BELA~T0 B [ZHAKOELICLDL Y
FEZDEEDERENIIIFTEI3H(RESETL R)icash =D, ZOMOAEHMPOE
FE(EPME : BES~67T R)EXBEHEATH-=. 2B, TORBEORRBEI DT TH
22, ERAMOFLIERM(W2KE)cCHI2I LIS, KBRRBE~DOREZ RV & W
U7=]1, BARS & 12050 (BRER © FFRT6RE~F260), BAMMEI2E KK (7 1 )VF¥ —IZ Xk bRk
HLEFBEES)ICHBINWTW2EEZE(ERISE, 22 L, REXER2SE)TCHETL
)=

BE - BB PERF L XEBER S — U (W: 240xD : 380%H: 200 mm)Z2 AW T
17—V Y b5 ETCOMBERAHEMAETL L, BOUBEXF VLV RBAES — V(W 755X
D:210xH: 170 mm)Z A WTCHEAAELE. 2F L, REEXTF VYV IHBEA I - R
Tirok. B8P, BEISHUBLI - N L—TUBLERE(F 7V -2, BEF ¥
— VR UN—BFAEHIEANETSXRF o8 — U (W: 310%D: 360XH: 175 nm) T
BEREAEL, BRIBBLVCHEIE . F—VOZ0M, HABMBLUO TSI Fv o8l
F-voxtiklBRIC2ENE, RF UL RMBEA S -V, XFULVREAET -V
LFUHEROXTHFBEMICIEAM Lo 2. kB, BIPAETZOER(KORERR)B L
U0.02 YXRFEEBS MDD LAKBETORDOE Y 7REL LZHBEEHT > . EF

_.15_




WA THIZREMLEE=F Y UV HPOMFERELBVWT, BRERRTILIRRE
EALNED .

KEOHMBECBBLIOELYEOANERE, BEHAILLHHEABERERAFE
VEHA—TEBLUEREEZEAF Yy — WX - UN—(KBEPOAFLE. ZOFNERE,
MREHRTED EEEORBENTH - 2.

4) fAM B LUK

BB, AF®EIHALUAOBEBAM(CRF-1, AV Yy VESTERASH)20HE
AN, BRICERS S, FALEAMOANERE, UHEABAERSFEY Y —
BLUOAV Uy VBB TERASHEPSAFLE.

Bk, RKEKZHEKEEANVTHRCEBRI 2. REKOKEREFRE, &
AT HHEAERBRARBEREL VIV —TCEBLERREZAFLE.

FAMNBLUHHKOBREBRE, WINSERERCED REEFBOHMANTH o 2.

LBREEE, RS AE, BEN, REEBLURSHY

1) BERBEE LRSS ®E

p-tert-7F N P AT Uik, SBELTHEONCAKCEBRINZ TEEIEILNZED,
BEEREY LTEOBESER2EBRLE.

BEIZEBLTE, SBEZOBY VFERIFF ARV OV VE T AR—-F T
EHEEAVT, BREAROBELE. BEHER, BECTEB5AH2VWEBE5HCRYE
WHEHOKRESEEL L, 5 al/kgeTHEHLE. TR, SEMPLCEEHABRERS
BH 2 WHBSHESLEVWATOOKES, HEHEPIZER0, 7, 4B X U21HDK
Ex, BAYECREEONOKEREEL U, 5 al/keCEH L. #8585 7T 88K
405~ 118 DET, #5EHKIHIEE L.

BEFABEOOBEBIMEL IR TH D, KREHEITEDHII6~368 g, MH221~252
ETH o=,

2) BERBLUEREER

BERE, TROLSCHBYERSHL LT4BE2REL, Z0MICHBREEZRTE.
IBoBMEE, Hitzhzh12me L.

B A BR A w"E5EE (BE) (BYES) H(BDES)
BB AW (1-vH0) 0 mg/kg ( 0 mg/mL) 12(001~012) 12(051~062)
FE2Ef p-tert-7"FNbILY 1.5 mg/kg ( 0.3 mg/mL) 12(101~112) 12(151~162)
38 p-tert-7 FNMILY 5 mg/kg ( 1 mg/mL) 12(201~212) 12(251~262)
4% p-tert-7"#WMizy 15 mg/kg ( 3 mg/mL) 12(301~312) 12(351~362)
E58E p-tert-7"#hMizy 50  mg/kg (10 mg/mlL) 12(401~412) 12(451~462)

YHROBREERFEICELT, v MIBUIZ2ROBESC L2 —REMICHETIELND
Fohbokld, B¥Cp-tert-TF VMo DIy MBI B HEEEOREHER
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BROFHABR)Y (3% 580 - 0, 250, 500, 100035 & 12000 meg/ke, (AW : SBMLEE
SPEEB L. TOREESEICLT, p-tert-7F LIV DI v P EAW BT O
GRL2BREMEBEARO FHAR (XG5 EBMEE . 0, 125, 250, 5008 £ 8750 mg/ke, {#
REWE : RBEHESH, K5 : YBE)E2EBL, ZO/BRCESERELE. T4D
5, prtert-TF NIV ZUDIy PEAVWAEOBRSCL2HMBLEMELEARD FHAR
KHENWT, FETHIH 125 mg/kgE T 3B, 250, 5008 & U750 mg/keBE T EHFAD S M.
iz, 125 mg/keB¥ TR, REBIUEBHEOKE, FEBLIUBERELKOBERBIA SN,
ZIT, SHARTRE, FPHEARCBVW IR THORADH 5N /=125 ng/kgD I ITLBICHY T
550 mg/ke mEmAEE L, UTFALKIIZL D15, 58LL.5 ng/kge L=, F)=, #88
ELTHER(2O—-v I NV) DR ERBERET2H2RIT .

3) HE5HIM

5 HME L, OECD Guideline for Testing of Chemicals for Preliminary
Reproduction Toxicity Screening TestiZf - T, M CHXER I4HE L T D% 36~38H
HEFRECIHEGEREZD, oK 2IOBMIIST CEB)DE&E50~52HE L L,
MTEREA 4B, REHAMTP(RREMEM), FEHAMFABLUHEEIBETCO &G4~
45HBEELE. f, BE5EHEKHEEHREIHE L.

5.BEBLUREHE

1) i (P)

(1) — AR iR 1

~RREE L OECOERE, BN - BOIEE (22 L, BREEEHRTIE)REL
.

Fepliy, BREEDPCHRL, MABIUER LKOEELMEL, 77 L HMTH
2~ W MERE, 90 %7 VIV THEEELE. MZK, HEBXUARTREOR
SNEBE - BHI50 ng/ked 14 (No.412) D B 5 & KR ik, 20 % B REE AL U >
THEELE.

(2) HEBE |

FRERK, [ERc2ERZ L(BES - %51, 4, 8, 11, 15, 18, 22, 25, 29, 32, 36,
39, 43, 46, 49H B L THKA).

(3) MR W

ENEE, RREENMEME L CRREBHE TR BRI ENE L L(BRIED
®53, 6, 10, 13, 31, 34, 38, 41, 45FB L 1r48H).

(4) @

BRBEEORE (B55I~530) CABORWI (BNESOEVWE) 2T — 7 VKRBT Tl
KEBRD S MMBIES € L HICHRL, B, HE LB LURELAORBER 2T
L. 28, SBEEREBRLAORNER)EBRAETCRLUTHNEZ B LE,
BRBLUEE LAOHEEIE, 77 M TI~IRMERS, 90 %7 VI VEEEELE.
RISLER S L UREIE, 20 %RMBERNL Y L CEELE.
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(5) BFha

ERELAROREE, 37 COMBUEEFEE#H0.5 ¥ FWET V7 I v hiNediun
199)hcHE L, MIDHMBER, BTFREZFERLE. COBEFTREZAVWTCHETORES
M, BFOLEGUBLIUBETORBOSRARER L. 2, ERERTE, BHFRIK
BEREZELE.

BWFOFEHME, BTREEE FESB AR L, 9305 M52 (kBT X% ESR BNA-
121D, #7814 2 2Ry X ewt, HBHEMH:37C, 5 YRBAR, 95 YER)IRICKET
FEWR®EY Y 7V F ¥ >/ —(MICROSLIDES, #HTR1099, VitroCom, Inc.)iZ Ah,, HTM-
IVOS(Hamilton Thorne Research)Zz A W7, EEE FE[Motility ratio]z&H T2 & &
T, W FIT DWW THEESB FHE [Path velocity(un/s)], REHEMEBIHEE
[Straight line velocity(um/s)], 8% B#E [Curvilinear velocity(um/s)]H X UHE
oY b [E#[Beat cross frequency(Hz) ] 2EH U=, =F L, —HM6F)OHYW THER
BORTOREDFRRTH 12D, BRAMLUEBETAFRBELEIBEFREEHVTIRE
Lz, Z20BECE, BTFRBEPKBIZEEBTHNISBBERIA TV I 20, BHRE
LEBFRERBEARBEDP TREICAVE.

BTOEEMELLT, MEBESOAEYCRY, X420z V7L —bMATHETRBEME
FEBEHICTH2~IEEIR L =%, Calcein acetoxy methyl ester& Ethidium homodimer
~lE THR2MGEER - REAKRBH AEEER BNA-121D, s Nr X Rv okatt, BESE
:37 °C, 5 %BEEARX, 95 %BZER) LR, HAXUEMET CIEOBEF2EFRTF, &
RETCHEFLIERBETFICOBEL, EFEREFE(Viability)) b EEH BT X
(Survivability)Z2sk® . &b, £%, BPRCBLIUORABTFOHEE, EE~EHIZ
DI THREDHERECHAEDONI LD ELEERF, EMICIEFAEORHEREED, BRI
BREDHENREEDPRAOLNZ2OOREERFRTE T, BRI FRAROEAFEIZADS L
L0, EMMICHELRCHADONEWSDETERETE L.

WTOREZ, BFRBEERIA KA RICEKL, 10 bhEEERILVT) O TCHERER,
I oAV RBHETREL, ERETTIMEOBEFIIODVWTEHERLE. FEBEFRIZ,
BA0EY = OFEEFOEGERDDZIEICIDELELE.

BFEE, cHREKERE2HSE(-80 C)EEE, 0.1 %Triton X-100RTHREY F 4
X (IKA, ULTRA-TURRAX T25basic) L CHEH LB FBREWZ Y > 7V F ¥ > /v —(CELL-VU,
Fertility Technologies, Inc.)iZ A+, HTM-IVOS(Hamilton Thorne Research)Z BT
BHLE. 28, EEELGERI g4 hoBFHIED L=,

(6) WHEEMFRE

R, BRELAOHRN, BE, i IBEBLURCHOHRTEEORDSNZBE -
050 mg/kgd 16 (No.412) DB B L CHaAR ik, BHRKE - TN T 7 4 L BBELEERL
. BB, UOH LEBEOSRE - L, 10 YEMEEHERL) VTCRELE.

AIEEES K U50 meg/keBEDRER, R LADIE, B, IRBLUOECHOEKRT
REDORDSNEHE - M50 ng/keD 16](No.412)DE B L MR 112 DWW THER: & 4 &
BARZMERL, REMASFREREMLUZ. 50 ng/keBEORBCHBHELERTEE 2R
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THPBCENDHILEZEIONEBEBLUBR LEDEBIZ >V TIX, 1.5, 5B L U15
mg/kgBEIC DN T HHERGBHEMTA RN L, HHEMEERBE2EB LA, &P, HHRIEC
DOWTIE, PAS-AT MV ) U REBHEMELGIERLED, ThOO0BERIODVWTERD
VEERDBRDP oD, REICHWRD> o=,

2) Hf(P)

(1) —AxRHEE

—BREBLURRTCOEREE, BE5 - BolH2E(/=F L, SR IXSMRAT1IE)EEL
.

FEUHliE, RREHDPICHBRL, BREBICEERSERBZHI, WE, BRBLV
lBROEEZJELE. WE, 75, B, BR, BBRBIVIHRTEEORD O NEZRE
- FHME[15 mg/keBED 151 (No.353)DE, 50 mg/kgBt D 145 (No.457) DIF B L 150 mg/keh
D15 (No.460) DRIRR 1220 % MEBHE ALY CEEL .

(2) HEH

HREHE, R5HEHPOXERALDD 2 VWEXEHEBEETHECESHIAIARE LE. &
B, REAVERZOBEDE>TBHESINZHBGRXIBE UTHBERKZFH L .

(3) REHZE

REF, REHRITM4ERS I CRESAAhELERC2E(HZEZH - &#51, 4, 8, 11,
15, 18, 22, 258 L UF29H ), FIRMMAE P IXELRO, 7, 4B LO2UEKE, WEHETEWHE
OBL 4B Iz EFh 2 hBE L=,

(4) EHEERE

BESIE, TEHEANUEAENE cERIBARC2E(EERED - %53, 6, 108 X I3H),
MR ARG ERS, 9, 6B L U218, WEHMFIBEE4HICHEHZE L =.

(5) R Bzt _

KR IME, XEHEETECI T VKRBT CERERI S ROBEI 2RI
HRL, EROEFELMR L. BEROASWRWHE, FE%2 %KOHBE®IZ L b BH
SV CEREDEELHAN, WEOEERHEL, WE, FEEIWEER20 %FHMUHEHFT
WY UTEREL, RELE. b, WREE2BXKAKECHRLTIENEZIEH LU .

(6) MR EBOBRE

TRMETERDHRIE, SBREORETOFE, AHRTOMRLEIR2IE D 5 HIR25
HOFpiloRE CHEBT > ~. FRIUKRISHEIETLIVWERSE, TOHEWEBEIHL L
7=

(7) FEIR25BOFRIIOBETICABUARD o =M

HRHOFRIIRFECIIAB LAgr oL, = —F VBT TERERD S KK
FEIE-BIZEHBRL, BEROEEBECLVHROKGEHEAELE. BEROA S R WHEIEX,
FTEE2 %KOHARKIZC LD BRI CTCEREOERLZHAN. THEME, WEOERZH
EFL, R, FEBLURER220 YHUEHEHRIVTYVTEELRE. P, PBREEE2HERK
BRETHRLIHSEELEHLE.
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(8) MEREBOBEL LUK

BB, WERELWEIHE CHHBEL, HERVEMFETCLEZEH2 WIEHEEF4
HEZ—F VBT CHERBRIP OMAOBIEIEZRICEHEL, BEREBLIUVEREFHK
ER A, WHRIZEEBRHEL, R, FEBI®E220 YEEH LY CTEHEL
2. BB, NEESEZREARETCRLUTHNEEDRHE L.

(9) WEMAMP A

WEBLUCRECHOHURTEEORD S NET - MM[15 mg/ked 141 (No.353)D &,
50 mg/kgD 16 (No.457) D AT+ & U850 mg/kgd 14 (No.460) D MR JIk, EHEIC K-> TS
74 EEEREERLUE. kB, UV HLEORE - @&, 10 xPEEEILU »
THRELE.

SHEREEB L U50 mg/keBt OIS, HCHOHETCREORDONEBRE « MHH[15 ng/
kgD 1451 (No.353) D8, 50 mg/kg® 141 (No.457) D AT B & U850 mg/kgd 1451 (No.460) D fid
BICODWTHEREHMBEFREFRL, REEMEREEER L.

3) MM (P)oEMREEIRIETRE
HBH S U EME2RA—HATINICHAGDOE CRAERXRE L. XEMEEI4E

RELLT, XEEHZI2ECOERBRERE L LE. 28, XKEHEFHEIECLEE

ODREDHAGDEN TR E50 mg/keBFOHIFIE, RBEICAHWRDP .
KEBRBEIBHIE—ERANITY, BEACEFEEIERZ2ERE LML RERIL

;WL LT, TOHEREIHE LTEEL .

4) FHHER(FL)

(1) HERKROBE
HERICREERK LM, BERY, FERBABIPAXEREOEEZBRRE L. LE

Rk, 20 %FEEEEFLVYY O CEHEL, RELE.

(2) HEROBRE
FERE, BRBEBLIOCECOEREEZGHIBHEELE. BUCRE, EREMIF LY

HEERNCEHBREK2 XPEEERLYY OCEEL, RELE.
(3) FEHE
REE, WEE(HEH)B L T4HICHIE L.

(4) B
EFERE, WEAHC L — 7 )URBT CHERERL S MBI T H = RICHRL 2. Bk

TEREBORODLS W EHERIE, 20 hhMEHRL~ )V CEEL, RELE.

6. 4% B F 89 5 &
AREREEIUTIEARLELSE, NRELEBRSHOMTITY, BREES %L L,
5 %Ki (p<0.05) &1 BRE(p<0. 0N IZAFTERLE. FERODKEX B0 FIYE
GERHEDBH L. b, T2BEMOXERO —KRRE, AESLCEHEEEIEFH» S
BRONL =, RECHARIICSEE U 7250 mg/keB¥ o 261 (No. 4538 L 10460)ik, ZXREERDEEH I

ORI
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(MesE k)

REREY, FER), BHEE, BEOUNEEPLCHNER, FFroEHtORHE
H, #aBEFE(FEETFHR/BEBETH)X 100], $EHFR(EFERB FHR+TRPEC
BEH/BEETFH)X 100), EEBIBFR(EEBETR/BEBETH)X 100], BF
B, cHERLGER s o FHRIBFH/ERELARKHER(g)], REREK, %
EFFEOH, BRAR (2B B(MEIE) -2 RBHERBD) , HREKH, BERE, HEKE
COCERE/IERERE) X 100] , BHERB(FERR+EERR), HERH, HERA
B, R [(BHERK/BRH)X 100] , RoEHE [(HEHOHFERK /BIR
B)x 100] , HAER [(HEHOFERS /MBHERB) X 100] , WE4HOEEFERHE,
ME4AHOEESE [(WEIHOEERK /WEIB O ERE) X 100] , ML (H #), 5
RABOHBEE [(ARBERE/FERK)X 100] BLUWEIHOEFEROHMTOR
HFOHBRE [((AMRTORERE / WHIHOEERE) X 100] &, BECEYES LTE
REZEHLZ., Z0O%, BartlettRIZ X2 D HBEORERTL, FoROBECE
—~RBEC L2 £V, HREZ5EDunnettiXic X hiTok. —F, Eo#8LA
ohgdrolHAE, BUEMALUE—TBEBERICL 2947 (Kruskal-WallisD kR E )%
T, BERZSIEEMZF AL ZDunnett B oOREEXIZLDITo .

RER [((XERIHWH/ BAEEWH) X 100] , SHRE [(ZHEE/ZTERZEBHY
)X 100] BLUOHER [(FERHEME/ SHEH)X 100] &, x*BREICXDIT-
7.

7B, REEBERBECBWT, 50 ng/keBi cHEMENEENRBINMOHEEICD
WTHREBZ2EMULEEBLIUBELEORRIIDWTIE, AEELroBREE®RE 5T
DIERLEF A LU Dunnett B OREEEAWVWTIT o2, ZITCHRBLOBMIIAREVAD
5h =&k, Cochran - ArmitageDMEABEEA W TCHERGEDORERT > 1.

R
I. RBEEZSEHH

LLECPIRIETRHE

1) — A%k %8 (Table 1-1~1-4, Appendix 1-1~1-5) _

FETiE, 50 mg/keBE T 141(No.412: % 551H)RDoh k. LA TR, RF2HURDOE
58— BEOKRE, BREOHUBCEREHORT, REOFILB LTHFER, %550
HUBRICAEBET AL M. '

EEFIO-RREBRIIBVT, HBEHCEESEASh AP o=, 1.5 ng/kgBE T,
BESHLUBORSRII-BEORENEHIA SN . 5B LW mg/keBf Tik, &HF5HLU
BoOBRSBII-BEORELFEZIF AL NZ. 50 ng/kelf Tk, RS52HUBRORERI
BYEDOREIIF, RE2BICHREDHFANIFS L NI, ‘

|



2) {K#E(Table 2, Fig.2, Appendix 2-1~2-5)

1.58 L85 mg/kglf Tk, MBHLEXTWIThoHEHOKELIAERELAL IR
o=, 15 ng/keBEClk, HBELERTHEESB~VHIKEDARREKELAS NI,
50 mg/kgBE Tk, NBELHESNTHREI~VEACAKEDERREEI AN,

3) B89 8 (Table 3, Fig.3, Appendix 3-1~3-5)

1.5, 5B K15 mg/keBf Tk, HBBELLEATLWThOHZEROBHEBCILHARELAH
shiadofz. 50 mg/kgBECid, NEBHLUERXTHESBHCREEOERREMELAS N
. 2B, BETE, 80BHIHEATESBHCEHEDEERERSEVALNED, —@
MOEMTHY, BEZ LB DOTEHRVWEEZONS.

4) %i#k(Table 4, Appendix 4-1~4-5)

EHEHIZBV T, HEBE, 1.0BXLU05 ng/keB T hicd BEEAONRP o=,
15 mg/kgBECiE, MABROBMB L UmEABE LEDEHH 15 (No.305)A 5N =, 50
mg/kgBE T, ERBREOERBIUVAEMBE LADEMP LY ITNGIIBIZAIAL NI,

50 mg/kgBE DI TH (No. 412) BV T, WROER, FIBKEORE, MAKRDOE
fE, MABRLEAROZRE, BEOEHBBLPRIZBOEHBIALNE.

5) 23 EE & (Table 5, Appendix 5-1~5-5)

BIMABDOEKRBEIZBNT, 1.5BXUS ng/kgBi CRH BRI ERTERETAON R
7z, 15B L U50 mg/kgBE Tk, HBHLLENTIHRBOGKEDERREMEIEAL N,

BEERCBVT, 1.0BXUS ng/keBf CIEINBH LR THEEB L OHE LKA
ZEVEHNBEECABREEAONZP o=, 15 ng/kgBE Tk, MBI THE LK
DHENEGBOERREME, BREOENEEOREMERLA S hiz. 50 mg/keBf Tk, A
BLIERTHEBIUVBRE LR RS VM EEDORERREEIASNE.

6) ¥ F##&E (Table 6, Appendix 6-1~6-5)

1.53 L5 mg/keBf Tk, NEBLERTEGE FE, LEABORE, REREBS
HE, REHEE, EOM Y EHK, FEEFGEE, EBBITZENS0E5E)E, £
GHTE, YERIBTE, BTFH, cBELERER] g4 o FRICAREEASN
o,

15 mg/kgBf Tk, MBE LR THEHH FX, ZELABHEE, REBEERSEE, B
BEEE, SEETE, LB VETE, BTEBLUAEBRLARER] ¢4/72h 0B FH
DEERBEKENASNE. /-, ATE, ERoEUvEIHE, FEETF(EB, EBB X
CENLOEER)EDEEBRREEIAS NI,

50 mg/kgBF Tk, NEBBB LUERTCEHETE, BIrEBLVEBRELEKER] g472b o
BIFHRoAERREEI &SN, £, BRBFI LR, £HEABYRE, REEMEY
BEE, REHEETBLCHEHBOBYLEH, EHERBTE, EEBROVBETFROUEDI T4
THOREYEIPIOATH>ED, WIhoEHLEKETH >, 50 ng/keB¥ Tk, BT
DEEGRPARREMIASHOATH =D, GRET(ER, BBBLUZThs0d
IROFRZEENAS M.
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7) WEMEMERE
(1) £#%®I(Table 7-1, Appendix 7-1~7-5)

¥ % (Photo 1) : XfERE, 1.5BKU5 mg/keB¥ Tk, BEEH SN Ao/, 15 ng/kelt
Tk, BAEOEMIF, 2474 CHMBEOBRERMN, JIV—T3I~4DBHEICXF
v 71O FRROBEN AN, ThoOREBEEEMNECERNIKBE~EE, >4
FALMBOBERE LTIV —T3I~40BMETCORFAROBREN IS BEETH > 12,
50 mg/keBEC Ik, BUBOBHBLUZ A T A EMROBEADEIBIAGN, ZhoD
REIEMEOERP CAEBEE~BE, S/ T4 L HIROBEBAPILKBETH - 1=,

A LR (FHER ) (Photo 2) - XTEREE, 1.58 L5 mg/keBE Tk, BEE &SN b o).
15 mg/kgBE Tk, BFORBOLDIFIAGN, TORERIHEE~SETH >/. 50 ng/kelt
T, BFTogbHBIflash, ZORERXESETH - 1=.

RE, BRUBUIBEMEBECEGEFLUBE LRSI 2B FOREDIE15B L U50 mg/
keB¥ T, HEKCBI 25474 tMBOBRMIES0 ng/keBETO I NEHLIERTH
BREFROoh, ABMEMIBERINE. L L, 15 ng/keBETBREBINE VNV — T3~
40)%%%’6@ﬁ?ﬁﬂ]ﬁ@@ﬁ%{ilfﬁﬂ@ﬁ’@%Z)Zt, 50 mg/keBETR DL W 2o,
BEFLEZILNS.

ZOMDEMELUTUFIIRUEFEDES W=,

BIAER : VU RS ED S BE TR, 50 ng/kgBETIflAaL N ED, ZhEDEE
I EE~BETHD, BREOEMEHUMINS.

FE NBEBLUTS0 ng/keffl b, REEAOSh AP o=,

(2) 3E1=%i(Table 7-2, Appendix 7-6)

50 mg/kgBED 1 (No.412)ICBWNWT, BERTHEMBOBEHMB LTI 71 tllEDBRMR
DILKEE, BRELATBFORDIFIEELERLIARELROZERAUIICEE, BR
TEWPEEICAOSNE., 2B, BEBLVHIBAS PEHBRTCEEORDLNIZED
o csrbokz.

2.HE(P)ICRIFTHE

1) —ARIKRE(Table 8-1~8-2, 9-1~9-28 L U810, Appendix 8-1~8-5, 9-1~9-5F L W¥
10-1~10-5)

FEiE, 15 mg/kgBE T 161(No.353: & 4#%23H ), 50 mg/kgBE 6% (No.451:8%52H, No.
452: 32 B 250, No.453:#% 5218, No.457: X E#%15H, No.460: % 5298 B & U'No.461:
RE®2B)ZDO N, BT T, 15 ng/keBETCHEBEET, BXEHORETBLUES
BIC—BYOHRESA S NIz, S0mg/keBE Tk, REE T4, BEAD2H, BREFHOK
TG, SLEN, HEDOHFADIG, BERIZ—BUHEOHREDHF, FRERIIHAHS
hi-.

EEFO-BIREFRIZHEWNT, SBE, 1.5BLU5 ng/keBETCREFERA>h AR Do
=, 15 mg/kgBEClk, BRE56AUBROERSBIC—BHOREL8HIA S M=, 50 ng/keB¥ T
&, B520URBROBREBRII—BEOREDIFHASK, REBICHKRBE T2, BXREH
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DIETHF, L2DEEFMBIU, REUF, THRHELH, HbENIFIRD SN,

2) {KE(Table 11~13, Fig.45 &£ 85, Appendix 11-1~11-5, 12-1~12-58 L *13-1~
13-5)

RERKRAICSNT, 1.5, 5B LIS ng/keB¥ CRIRMBRH L ERTVWThOHER DG
BILGAREEAONRD o=, 50 mg/keBEClx, NBHLHERTHESI~ISBEEKEDE
BREEI AL N,

HRMBAICBNT, 1.5 mg/keBECEANBELEATWThOREHOREZ G ARE
EAaohahok. 5 mg/keBf Tk, HEBHLERNTHERTBLIUCHUACKEDE EREE
BHSN. 15 ng/keBETiE, HBRHBLUERTERTI~2IBZGKEDEREREEILALNTZ.

WHEAMFICBNT, 1.5 ng/keBETCIENBHRLERTWTINWOMUEHDOKEIISARE
FEashigrotk. 5 ng/kelf Tk, BB LERTHBIHEAKREDARREEM AN
7=. 15 mg/kgBE 0 1451 (No.357) Tl , WEABLUREDKEEAL AL N1z
3) {EME (Table 14~16, Fig.63 & O°7, Appendix 14-1~14-5, 15-1~15-53 & 016-1
~16-5)

REMBHIICBNT, 1.58B X056 ng/keBECE M BH LN TWThOREHORESR
COEREEAS NP > . 165 X560 mg/keBf ik, HEHLERTHEEHICHEE
DERREGENALNID, —BEOELTHD, BEEZHNEELEIEIO AR,

HRABFAIZIBNT, 1.5, 58BL 15 mg/keBE TR M BHLERTWThOHEHDE
HEBCOEREEALONAD S L. |

HEHBPRICBWT, 1.5 mg/keBTCENBRLILRTEBEGIFREZAOLRP S 2.
5 mg/kgff T, WBHLERTHEIHCREEDERREMEIGAS N, 15 ng/ke# D
161(No.357)Cid, WEARCEBHEEOREERDI A S =,

4) #i#k(Table 17, Appendix 17-1~17-5)

EEFAICBNTCE, WTFhoB L EZEEAOA RIS =,

FCHIZBNTE, 15 mg/keBETIRBEMBEBFRCQHE D 1H (No.353)A 5N, ZOE8YT
ETEARCRREL26 L BEN2ERD SN, 50 mg/keBE Tk, 481(No.451: % 520k,
No.452: 22 B #&25HE T, No.453:#% 521HM L, No. 461 : X EH23AXTICREEA 5N
mipofz. 181(No. 45T RERISHET)TIE, FEoa&bEEASHE. £7=, 1§ (No.
460: % 5290 )Tk, MIROBHELASNE. E, KRBT L=3KI(No.452, 4578
LT4ENWTHhHITETH o 7=,

5) 285 E & (Table 18, Appensix 18-1~18-5)

HMBOREICBVT, 1.5 ng/keBE CHNBRLLERTEREEASNRP 2=, 5,
158 L0850 mg/kgBE Tk, MNBHLENTIBRHOKEDERREENALN=.

BEEEIZBWNWT, 1.5, 5, 15BX050 mg/keBE L & B L ENTHEDHEN R S W
CHNEZIAREEIASNRDP D 2.

6) WEMBERE
(1) &7HI(Table 19-1, Appendix 19-1~19-2)

BB oREBLU60 mg/kgBEl b, BREEASARD o=,
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(2) E-#(Table 19-2, Appendix 19-3~19-4)

GRS ;50 mg/kgBE D6l (No.451, 452, 453, 457, 460B L 461)ITHBWVWT, BEEH S
hizh o i,

AP - SIRCEEDORD 5N =50 mg/ket @ 161 (No.457)ic B W T, PIARE B M o fF 41
DERLPPEECHAS NI,

g : SIRCEFEORD >N 150 mg/kgBE D141 (No.460) I BN T, BHIBEEICHS N
.

B HRTEEORD SN =15 ng/kgBED 15 (No.353)IcBWT, BlhzBRETE 2o
.

II. AEEEEH

LEHYWP)OEEBEIIRIETHE

1) ¥f&E@#K (Table 20, Appendix 20-1~20-5)

REAOBSHB (4B RERBIL, SHREHLOABELERTERERZALN
R
2) XERFMMEAHK, XEX, SHMMHP L2 E(Table 20, Appendix 20-1~20-5)

RRFEHHE, SRSBLONBHLILERTHAREZA SN RDP 2.

XTEEEE, 1.5, 5B L5 ng/kgBETiE, 2FICKEDNER I N, 50 mg/keBE T, 14
PR LA, KEEIL, SBRSHLINBHLERTEREZXASM R k.

T EiHEE, SEEE, 158X ng/keBf X BHShARD ok, TRIEMEE, 15 ng/
ke T8RS O N, 50 mg/kgBE CH BRI IFIIFE N b oz, SHREE, I5BLT
50 mg/kgBE TR BE LR TERREKEI AN I=.

3) EIRMAM B L Bk #8 (Table 21, Appendix 21-1~21-5)

FEIRAAMI, 1.5, 5B L U15 mg/kgBf CHNBH L LELRTEHEREZASNARD D).

SR EER, NEBE, 158 KLU ng/keB TR VWThOBEPICIREFEAS WAL

7=. 15 ng/kgBE D 161 (No.359) Tk, HERM2HIFECLEED, FEREIEGEO N ZI o .

4) IHIRE A, BHRMB L CWH KK (Table 21, Appendix 21-1~21-5)

1.5, 58 L U15 mg/kgBEClk, HBEHLLENTHERHEAH, BEREABLUVERERIAR
ZExAHshad-oz.

5) HWEZEE L UHEERE(Table 21, Appendix 21-1~21-5)

SR, 1.0B X5 ng/keBE CIIHERIZI0 % THo7=. 15 mg/kgBE T, 1Y
(No.359)THERDELNZDI > LD HERIZE6.7T X TH oI,

WEREBCBWT, SEE, 1.0BLU ng/keBfCREBEASh R o/, 15 ng/ke
BT, 18(No.358) CHEIBETICRHFERBECLE.
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1) MWMERB, SERK, WEIHOHRELERK, WHEIHOML, 28K, ROEHERS
L O K (Table 21, Appendix 21-1~21-5) '

1.OB XS mg/kglt Cldk, NBELHENTRHUERE, LERY, WEIHOH £ R,
WEOHDML, 2B, ROEHESLIUVHERIEREZEAOKZDP > . 15 ng/kef
T, NEBELERTRLERBBLUHEIHOF ERBOFREREME, 2B, ROE
HEBICHEROREMER, EERROSEEADIA S W=,

2) HERO—MRE, WEIBOEFRY, WHEIAH DML, WEIHOEFRB LXK
E #% (Table 21, Appendix 21-1~21-5)

1.6B L5 mg/kgfF Tld, NBBHLIERTHEIHOAEFERH, WHELH OB XU
BAHOEHFRICAEREZd o abo=. 15 ng/kgli i, WHEIHETIZE2FER DR
CLUESEYHPIFH(No.358)A LN, HEAHOEERBBLUHEIHOEFERDOKMEMEG
BROLNI=.

FEROHARBETIE, WThoBLOEETAOWRP S,

FHERDO-BRIRECIEX, SJBEEE, 5SBL 0I5 ng/ksBE T EBEALONZI -, 1.5
mg/kgBE Tk, ROWELIFIALNED, EBEALEZGND.

3) HrE R o{kE (Table 22, Fig.8, Appendix 22-1~22-5)

1.5 mg/kgBE Tk, MBHLLERTHEOB L C4IBOMERFY, BB L TESED
RECARZZAoNRD >/, 5 ng/keBE Tk, HHBELLENTHEIB L U4H O HE i 5)
T, BEEABLCEAHOREDERZEE AL N, 15 ng/keBf Tk, s L
NTHEOB LC4HDHEHER T, BB L OCESGHOKRKECKBHERAIA S L.

4) £ER o B % (Table 23, Appendix 23-1~23-5)

NEEE, 5B LN ng/keBE T, REEHASNARP o/, 1.5 ng/keBE Tk, —iRE
BRBFIROONEROBEIEIFALSNLED, HBELIEXTEREZEIRDONT, £
EREEBIMKELESDTIERD o 2.

5) TR &

WTho#fe s, BRBEEADNRD =,

5

p-tert-7F N PNV DIy PEHWARRBLORSCLII2BHEMEEARETVL, i
B oMREE, XETEH, THBLCSBRYOERETHICRETEZEC DV THREL
. %&E5&&, 50 mg/ker mEmAE L U, MTALMICL D15, 58LUL.5 mg/kge L.
ML UTHEEK(O-VF A W) BRE5HE2ERIT .

ML T, JBEES0 mg/keBECIBIAD SN, —BIRAEETIX, 1.5, 58 L U515 mg
JkgBE T WU, 50 ng/keBECHREBET, BREHOET, HEOHEN, REBLTRERN
AoNz. b, BREHTRADOSNZRER, BS5BI—BEHLIZDONWEZ0ARTH S
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&, “HBREARCBVWIERREOMBEERIRD SRV I 25, HRWEDH
B ESCELE S h, BMEREEHRES AP oE. KEIZBWVWT, 153 L W050
mg/keBE CREMN AL N, £, BEBCBVW T, 50 ng/keBT—BUHOEBENHS
hiz. BIRICBNT, 15BL000 mg/kgB¥ THEBIURBELKROBHENAGNE. BE
BREIBVWTY, 15 mg/keB CHESIUBELAROHMNERDEMED 2 WILKMEER,

50 mg/keBE CHEB L UBR EAOHRE RS A ERBOEREIGONE. BFRET
i, 15B K60 mg/keB¥ TEBMFX, BB HIE, REEMETHEE, SBHEE,
EEBFE, YERVRBTE, BFUBLVERELART g4~ DB FHROKME, 7
EEFREROSENAONE. £/, 15 ng/keBECilk, EHOBY W EHOSELA 5=,
REHABEERECBVT, 15 mg/keBTRBEIBABOERPMHI LA T+ LlIRDBE
BD2H, R EERICEFR D D4, 50 ng/keBt CHRICBEHATOER LS4 571 LB
DEBERDPEIH, BELAKCBETFRERLDIGASh, HEHEEKELERILE. UL
LI, p-tert-ZF I PN Z L O—REUFHEEL LUTE, ETEBEEBLIUVEE LK
NOREEDPHEETH - .

fEBEL Tk, BT IX15 mg/kgBE T 141 L 50 mg/keBETOHIR D SN . —RIRETIE,
15 mg/keBE CHRBRET, HEEHOBTB L UOHE, 50 ng/keBE CHRBE T, BEE, HE
EBHORT, K20&517, REE, XE, HEDFHL, RE, HFRER, TRABLUHM
BhAEONE., BB, 15BXUE0 mg/keBFE RO REIE, HEREKRICEEER I
AHRIGEDPo>E. FEIZBWT, 5BEIong/keBETHIRABIVHEELHICEED 2 W iE
EAEME R, 50 ng/keB¥ CRERICEEI A SN, EHEETIE, 5 ng/keH TCHEHICEKME,
15 mg/keBE CHEHCBEERA A LN E., BTHOHKRIZBNT, 15 ng/keBETIXRE
MR REH, 50 ng/keB CEMBROBRB LI UHBoaGLIASHED, EEHTE
BRECERT2ZEAohAEPok. £, EEFONROEES LV HREMABRERE
BN TH, RECEEITZ2E(EAShRDP ok,

LidoT, YSHKRELETFTICHBIT p-tert-TF VM O —BEMENELERR,
DS mg/keg/day, MEHS1.5 mg/kg/day EZ 5N 3.

FEPWoEERERECH LT, g UELIIC158 L5650 mg/keBE TR FREMRBEI
EhAHoh, BEBIUVBEIAIREEABKZEZELOITZDOONE. RIEEIHE, REX,
BFRFEH#H, BREME, SBRREBICHERECEIRSCREET2ELEA A RD -
7=. 15 mg/keBE T ZRHBMEHE N DR, /=, 50 mg/kgﬁ“é&i&rﬂéﬂtfﬂil{ﬁlj‘%?%Enﬂ",
158 L %50 meg/keBt b b ZHEORMEIAD SNz, 1.5, 5B XI5 ng/keBE Tk, BIR
B, BERHY, BERLEBIVHERIEZEZAOL AP oE. LED>T, SHREH
TBTdp-tert-TF NV M VOEBERESHEFNLBREERE, MEL S5 ng/ks/
dayeE 2 6h%.

REmica LTk, 1.5BL 05 ng/keBETCIEMHEERY, SEERE, WEIHOFEREK,
WMEOH DML, ath®E, ROELE, HEX, —KRE, BEIHBOEFRH, WHEIHD
thit, WEAH DA HFERI IR S L2 ERAaO W ah o=, 15 ng/ke\ Tk, BRHER
W, WEOBLW4HOH LR, KK, ROEHE, HAXRS PIIBEIHOEERD

®
2

_27_..




KEH 2 W EEER, TERBOSEERSA S Wi, 50 mg/kefETlk, SHRMEH VLR
Wiz, WEIHOFAERZIFA BonRkbok., HEROARBRIIBVWT, RE5ICH
ELEELEAS NP, REWOKRETIE, 1.5 mg/keBf CRERNBHLOBICEEA
shizbok. 5 ng/keBi Tk, WEOB L 40O MR FHKE, BFEYRKRE, Bt
BEQRKEFASNIE=. 15 ng/kglTix, WHOB L 4B DN EHKE, BIEYKE,
BEFAEDREMEAIASNE. RBYORBRTIE, BEIEETZEEAShRD
2/,

LEdoT, YHREMGTIEBT dp-tert-TF VMV ZVOEREREBUHZNRERE
2, REWciXl.5 mg/kg/daybBHZ 5N 3.

PLEDESIZ, p-tert-FF N ML L O —BUHENERERZE, E TS ng/keix 5
KLV EFRERSE, BEBIUBERELAOREEBEREMBEICRELROONZI L
» 55 mg/keg/day, HETIES mg/kefk S LW HRHBLIVHEHICKEDOKME, WHELHI
BHEECEEIRDENEI D 51.5 ng/kg/dayb EZoh 2. EHEEEEREZHRER
BEIX, BT ng/keB S LV B FREME, BESIUCEELROFRBEHBFRE
BEICEENIZDOSNEZ LD 55 ng/keg/day, M TS ng/kgiB 5T L b ZHREORED
RHoN=Z 55 ng/ke/day, REW T X 5ng/keZ S LV HEOB L 4B ITHFERK
BEoREIPZADE NI LD 51.5 ng/kg/daybFEZ 5N 3.

R

1) RO DI p-tert-T7F NIV VDR BOREMHBARR(KRES
100918P) (X4 BENSI L VY —F ¥ — PEHER)

2) HREEMIED (p-tert-TF NN VDT P EHVWAEEAROZESEHAR(FHR
BR)(ABRES - 100918P1) (XS4 BARANNSA LTV —F V¥ — BPEWER)

3) HE/EMIED (p-tert-FF NV MNZUDTy b EAVWIREORSICIZ2BEREERESH
HROFHARGGARES : 100918P2) (M X BRSNS TV —F L ¥ — HEMH
ZEFT)

4) Kato,M., et al.(1995) : Congenital Anomalies 35:394
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Table 1-1 General signs of male rats (P) in preliminary reproduction toxicity screening test of toluene,p-tert-butyl- by oral administration
Group Number of males Days of administration
(mg/kg) and general signs 7 8 9 10 it 12 13 14 15
Be Af Be Af Be Af Be Af Be Af Be Af Be Af Be Af Be Af Be Af Be Af Be Af Be Af Be Af Be Af
Control 0 Number of males 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12
Normal 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12
Number of males 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 {12 12 12 12 12 12 12 12 12 12 12 12
1.5 | Normal 12 12 12 12 12 12 12 12 12 12 12 {2 12 12 12 {1 12 9 12 8 12 12 12 11 12 12 12 10 12 8
Salivation 6 0 0 0 60 00 00O OO O0OOTOCT! O3 0 4 006 01 0 0 0 2 0 4
Number of males 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12
5 Normal 12 12 12 12 12 12 1212 12 10 12 9 12 ¢ 12 10 12 9 12 8 12 9 12 i1 12 11t 12 8 12 9
toluene, Salivation c ¢ o ¢ 00 0O O2 03 03 02 03 04 03 01 01 0 4 0 3
p-tert-butyl- Number of males 12 12 12 12 12 12 12 12 {2 12 12 12 12 12 12 12 12 12 {2 12 12 12 12 12 12 12 12 12 12 12
15 Normal 12 12 12 12 12 12 12 12 12 10 12 7 12 9 12 11 12 6 12 10 12 1t 12 9 12 11 12 7 12 8§
Salivation o0 00 OO0 OO O T2 05 03 01t 096 02 01 03 0 1 05 06
Number of males 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12
50 Normal 12 12 11 9 12 11 12 12 12 8 12 3 12 6 12 6 12 6 12 2 12 8 12 6 12 6 12 3 12 5
Soiled fur oo (1 00 00 OO O0OOQ O0ODO0OD O0OO0O O0OO0O OCO0O O0O0O 00 00 090 00
Salivation 0o o o3 01 0 0 O 4 0 9 0O 6 06 06 010 0 4 0 7 06 0 9 0 7

Be: before administration, Af: after administration.
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Table 1-2

General signs of male rats (P) in preliminary reproduction toxicity screening test of toluene,p-tert-butyl- by oral administration

Group Number of males Days of administration
(ng/kg) and general signs 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Be Af Be Af Be Af Be Af Be Af Be Af Be Af Be Af Be Af Be Af Be Af Be Af Be Af Be Af Be Af
Control 0 Number of males 12 12 12 12 12 12 12 12 12 12 12 {2 12 12 12 iz i2 12 1Z iz 12 12 12 12 12 12 12 12 12 12
Normal 12 12 12 12 12 12 12 12 12 12 12 12 12 {2 {2 12 12 12 iz iz 12 12 12 12 12 12 12 12 12 12
Number of males 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12
1.5} Normal 2 11 12 11 12 12 12 12 (2 10 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12
Salivation ¢ ¢+ 01 00 0O 02 00 0O 0O0 O0OO0O O0OO0CO0OO0O O0ODO0O 0D O0O OO0 0 O
Number of males 12 12 12 12 12 12 12 12 {2 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12
toluene, 5 Normal 12 10 12 11 12 12 12 11 12 10 12 11 12 12 t2 11 12 11 {2 11 12 12 12 12 12 12 12 12 12 12
p-tert-butyl- Salivation c 2 ot 00 01 02 01 0906 01 01 01t 0 0 00 00 0 0 00
Number of males 2 12 12 12 12 12 12 12 12 12 12 12 12 12 {2 12 12 12 12 12 12 12 12 12 12 12 iz 12 12 12
15 Normal 12 8 12 11 12 11 12 11 12 8 12 10 12 12 12 10 12 9 12 10 12 11 12 11 12 8 12 8 12 9§
Salivation 0 4 01 01 01 0 4 02 0O 02 03 02 01 01t 0 4 0 4 0 3
Number of males 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 2 12 12 12 12 12 12 12 12 12
50 Normal 12 6 125 12 7 127 12 4 12 7 12 6 12 7 12 2 12 4 12 5 12 6 12 7 12 5 12 8
Salivation 0 6 0 7 0 5 ¢ 5 0 8 0 5 06 0 5 0110 0 8 0 7 0 6 0 5 0 7 0 4

Be: before administration, Af: after administration.
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Table 1-3

General signs of male rats (P) in preliminary reproduction toxicity screening test of toluene,p-tert-butyl- by oral administration

Group Number of males Days of administration
(mg/ke) and general signs 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45
Be Af Be Af Be Af Be Af Be Af Be Af Be Af Be Af Be Af Be Af Be Af Be Af Be Af Be Af Be Af
Control 0 Number of males 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12
Normal 12 12 12 12 12 12 12 12 12 12 12 12 12 {2 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12
15 Number of males 12 12 12 12 12 12 12 12 12 12 12 12 i2 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12
' Normal 12 12 12 12 12 12 12 12 12 12 {2 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12
5 Number of males 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 {2 12 12 12 12 12 12 12 12 12
toluene, Normal 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12
p-tert-butyl- Number of males 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12
15 Normal 12 8 12 9 12 9 12 8 12 9 12 9 {2 10 2 11 {2 1t 12 1t 12 12 12 1t 12 it 12 11 12 11
1 Salivation 0o 4 03 ¢ 3 0 4 ¢ 3 03 0 2 o011 0t o1 0 0 01 01 0 1 01
Number of males 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 {2 12 12 12 12 12 12 12 12 12 12 12 12
50 Normal 12 6 12 5 12 6 12 7 12 8 12 7 12 8 12 8 12 7 12 5 1210 12 7 12 10 12 8 12 7
Salivation 06 0 7 0 6 05 0 4 0 5 0 4 0 4 05 0 7 02 05 0 2 0 4 0 5

Be: before administration, Af: after administration.
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Table 1-4

General signs of male rats (P) in preliminary reproduction toxicity screening test of
toluene,p-tert-butyl- by oral administration

Group Number of males Days of administration
(mg/kg) and general signs 46 47 48 49 50 51 52 53
Be Af Be Af Be AT Be Af Be AT Be Af Be Af Be
Control 0 Nxmber,of males ?? ?? ?Z 1? 1? 12 1212 12 12 12 8 8 4 4
Normai 12 12 12 12 12 12 12 12 12 12 12 8 8 4 4
15 Number of males 12 12 12 12 12 12 12 12 12 12 12 8 8 4 4
Normal 12 12 12 12 12 12 12 12 12 12 12 8 8 4 4
5 Number of males 12 12 12 12 12 12 12 12 12 12 12 8 8 4 4
Normal 12 12 12 12 12 12 12 12 12 12 12 8 8 4 4
Number of males 12 12 12 12 12 12 12 12 12 12 12 8 8 4 4
toluene, 15 Normal 12212 12 11 1211 12 9 12 9 12 6 8 4 4
p-tert-buty- Salivation 0 0 0t 01 0 3 0 3 0 2 0 0 O
Number of males 12 12 12 12 12 12 12 12 12 12 12 &8 7 3 3
Normal 12 8 12 8 12 8 1t 7 11 6 11 6 7 2 3
Hypothermia 600 00 0 0 o090 1 1 1 1 0 0 0
50 Decrease in locomotor activity o ¢ 00 00 1 1 1 1 1t 1 0 0 0
Soiled fur 0 0 0 0 0 ¢ 1 1 I 1 1 0 0 O
Salivation 0 4 0 4 0 4 0 4 0 5 0 2 0 1 0
Reddish urine o0 00 090 1+t 1t 1 11 0 0 0
Death o0 00 090 0O OO0 0 ! 0 0 0

Be: before administration, Af: after administration.



Table 2 Body weight of male rats (P) in preliminary reproduction toxicity screening test of toluene,p~tert-butyl-
by oral administration

Group Control toluene, p-~tert-butyl-
(mg/kg) 0 1.5 5 15 50
Number of males 12 12 12 12 12
Days of admin-
istration i 351.9 *® 8.6 351.7 % 7.2 351.3 % 8.2 352.0 £ 8.4 352.3 * 8.4
4 358.4 = 13.4 357.7 £ 11,46 359.0 = 12,6 346.8 = 14.1 333.5 % 8.0%xx
8 370.4 = 15.8 369.5 £ 13.4 368.7 = 16.4 358.6 + 20.6 340.9 £ 13.3xx
i 380.5 ®  14.4 380.6 = 11,8 377.8 £ 17.4 370.8 £ 24.6 352.5 =% 12. 3xx
15 | 396.2 = 16.2 394.3 = 15.3 392.8 = 21.5 381.7 = 29.7 370.1 £ 11.9x%x
| 18 407.9 = 17.1 405.5 = 15.46 401.8 = 25.0 385.5 = 30.3x 374.7 £ 10.7xx
: 22 425.1 161 420.4 = 17.3 415.4 = 27.8 396.8 £ 33.1x 385.2 £ 14.0xx
25 439.3 = 18.1 432.3 £ 18.1 428.3 = 28.0 408.2 * 37.0x 394.3 *  13.5xx
| 29 455.3 *  19.2 447.8 = 19,0 440,7 = 30.2 417.9 = 37.4x%x 400.5 £ 16.0xx
1 32 465.7 = 19.3 453.6 £ 21.8 451.2 *  31.1 424.1 £ 39.7xx £05.9 & 20.4xx
36 477.6 £ 21.8 464.8 £ 22,9 462.3 *® 32,2 430.0 = 44, 0xx 413.5 £  23.8xx
39 488.9 +* 22.2 478.7 £ 241 474.9 = 32.2 437.8 = 44.2x%x 417.3 ®  27.0xx
43 497.5 = 21.3 488.8 = 25.3 484.7 * 32.3 446.7 = 45, 0xx 420.6 £ 28.6xx
46 505.2 £ 21.9 496.0 = 25,2 494.5 = 33.4 451.2 = 44 4xx 418.2 = 32.4xx
49 513.3 * 23.3 504.9 *+ 26.2 504.6 * 33.1 458.8 £ 4b.bxx 418.0 *  43.8xx
! fach value shows mean (g) = S.D

Le

Significantty different from control (x: P<0.05, xx: P<0.01).




Table 3

Food consumption of male rats (P)

by oral administration

in preliminary

reproduction toxicity screening test of toluene,p-tert-butyl-

Group Control toluene,p~-tert-butyl-

(mg/kg) 0 1.5 5 15 50

Number of males 12 12 12 12 12

Days of admin-~

istration 3 19.9 = 3.9 20,0 %= 2.3 20.2 % 1.5 19.6 % 2.5 17.3 =+ 5.1
6 21.3 2.5 20.8 =+ 2.4 20.8 =+ 2.3 22.3 * 2.8 21.8 % 3.3
10 22.4 * 1.8 22.2 % 1.9 22.1 = 1.7 24.5 %= 3.4 24.4 =% 1.8
13 21.8 % 1.5 21,1 % 1.9 22.0 % 3.1 22.7 = 4.1 24.3 % 2.8x
31 22.3 + 1.7 20.8 % 2.4 21.6 = 2.7 20.0 * 3.5 21.0 * 4.9
34 22.3 2.1 21.4 % 2.9 21.7 2.2 20.9 % 3.3 21.7 % 5.6
38 22.5 % 2.5 20.8 = 2.2 21.8 = 1.2 21.0 =*= 3.3 21.4 =% 5.2
41 20.7 1.6 20.7 * 1.7 21.3 =7 1.5 20.3 * 2.8 21.3 = 4.3
45 19.2 % 1.9 19.3 = 1.5 19.7 = 1.4 19.8 =+ 3.6 20.8 = 2.7
48 21.0 + i.5 | 20.3 + 1.8 21.4 * 1.8 20.5 * 3.3 17.5 = 3. bxx

Each value shows mean (g/day) ®£ S.D.

Significantly different from control (x: P<0.05, xx: P<0.01).

8¢
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Table 4 Necropsy findings of male rats (P) in preliminary reproduction toxicity screening test

of toluene,p-tert-butyl- by oral administration

Group
(mg/kg)

Control

toluene, p-tert-butyl-

0

1.5

5 15

50

Number of males
Normal
Testis
Atrophy
Epididymis
Atrophy

12
12

12
12

0

12 12
12 11

0 1

11

11

11

Number of dead males
Normal
Thymus
Atrophy
Forestomach (mucosa)
Ulcer
Testis
Atrophy
Epididymis
Atrophy
Seminal vesicle
Atrophy
Prostate
Atrophy

—
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Table 5

Organ weight of male rats (P)

by oral administration

in preliminary reproduction toxicity screening test of toluene,p-tert-butyl-

Group Control toluene,p-tert-butyl-
(mg/kg) 0 .5 5 15 50
Number of males 12 12 12 12 1
Body weight (9) 521.0 =+ 22.8 514,0 % 25.9 511.5 % 32.3 463.6 47. bxx 431.0 = 31, 6xx
Testes (9) 3.358 = 0.267 3.474 % 0,305 3.532 = 0.233 3.090 £ 0.755 1.537 = 0.172xx
(g%) 0.645 = 0.049 0.678 = 0.071 0.693 = 0.057 0,670 £ 0,172 0.358 = 0.047xx
Epididymides (g) 1.248 = 0.116 1.288 = 0.088 1.237 = 0.089 1.097 *  0.135xx 0.822 = 0.077xx
(g%) 0.239 + 0.022 0.251 * 0.018 0.243 *+ 0.021 0.238 £ 0.030 0,191 * 0.026xx

Each value shows mean * S.D.
Significantly different from control (xx:

P<0.01).
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Table 6 Observation of sperm in preliminary reproduction toxicity screening test of toluene,p-tert-butyl- by oral administration

Group Control toluene, p-tert-butyl-
(mg/kg) , 0 1.5 5 15 50
Number of males 12 12 12 12 11
Sperm motion parameters
After 30 min. incubation
Motility ratio(%) 89.83 =+ 2.79 89.75 =  3.58 88.25 + 3.83 7.25 + 21.33 *x 0.36 £ 1.21 *x
Path velocity (um/s) 168.27 =+ 8.68 156.88 =  9.76 159.28 = 5.15 91.94 = 41.05 %% (5) 56.70 (1)
Straight line velocity (um/s) 113.10 £ 6.93 109.36 £ 7.07 112,10 = 3.77 49.08 £ 32.60 *x (5) 36.50 (1)
Curvilinear velocity (un/s) 361.57 = 20.08 361.77 £ 28.60 364.10 = 17.76 202.62 = 93.31 = (5) 98.90 (1)
Beat cross frequency (Hz) 31.92 = 0.89 31.99 + 0.69 32.09 £ 0.83 47.78 +  13.15 #x (5) 21.60 (0
Morphology of sperm ’
Total Abnormal ratio (%) ¥ 5.74 £ 5.16 4.14 £ 2.91 3.80 £ 2.09 89.09 + 22,95 *x 98.74 £ 1.02 sx (5)
Head Abnormal ratio (%) * 5.38 + 5,25 3.83 + 2.47 3.38 £ 1.96 78.64 £ 24.65 *x 94.92 +  2.38 *x (5)
Tail Abnormal ratio (%) ® 0.36 £ 0.61 0.30 = 0.49 0.42 = 0.49 10.86 =  7.89 *xx 4.12 =  2.08 #x (5)
Viability (%) 98.28 + 2.02 98.77 £ 1.51 ©o98.22 £ 1.21 27.05 = 27.42 *x 5.30 (1)
Survivability (%) © 83.99 + 3.61 85.26 = 4.02 81.08 £ 5.37 6.23 = 16.08 *x 0.00 (1)
Number of sperms in left cauda epididymis ( x 10°) 298.56 + 56.27 312.05 = 85.45 284.58 + 40.75 119.49 + 59.40 *x* 33.29 £ 17.28 *x
Number of sperms / g (left cauda epididymis) (x10°) 1013.30 + 136.04 1021.49 £ 216.10 948.74 + 120.61 497.68 *+ 227.07 *x 196.07 = 85.89 **

Each value shows mean * S.D.

Figures in parenthses indicate number of males.

a): (Number of abnormal sperms / 300 sperms) x 100.

b): ((Number of live sperms + number of dead sperms during the 2 hrs. incubation) / 300 sperms) % 100.
¢): (Number of live sperms after the 2 hrs. incubation / 300 sperms)X100.

Significantly different from control (*: P<0.05, *x: P<0.01).



_217_

Table 7-1

Histopathological findings of male rats (P) in preliminary reproduction toxicity screening test of toluene,p-tert-butyl-
by oral administration

Group Control toluene,p-tert-butyl-
(ng/kg) 0 1.5 5 15 50
Incidence & Grade N A} +x 4+ 2+ 3+ N + + 2+ 3+ N + + 2+ 3+ N A + 2+ 34 N Al x + 2+ 3¢
Findings
Testis {12] [12] [12] [12] [11]
Atrophy, seminiferous tubule 12 0 12 12 8 4 1 0 0 = 0 11| 9 2 0 0 =x{ff
Retention, spermatid, group
3-4, seminiferous tubule 12 0 12 12 i1 0 0 0 11 0
Hyperplasia, Leydig’s cell 12 0 12 12 10 2 0 0 0 0 11{1l 0 0 O =xff
Epididymis [12] [12] [12] [12] [11]
Decrease, sperm 12 0 12 12 g8 4 0 2 2 * 0 1110 0 0 11 =4
Prostate {123 {0] [0] [0] [11]
Cellular infiltration,
lymphoid cell 6 65 1 0 0 w 110 1 0 0
Seminal vesicle [12] [0] (0] (0] [11]
12 0 1t 0

Grade of histopathological findings: *:

N : No abnormality detected.
A : Abnormality detected.
[] : Number of males examined.

Significantly different from control (xx: P<0.01).
Significantly different by dose response test (##: P<0.01)

slight, +: mild, 2+: moderate, 3+: marked.
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Table 7-2 Histopathological findings of dead male rats (P) in preliminary reproduction toxicity screening test
of toluene,p-tert-butyl- by oral administration

Group toluene,p-tert-butyl-
(mg/kg) 50
Incidence & Grade N Al + 2+ 3+
Findings
Testis (1]
Atrophy, seminiferous tubule 0 111 0 0
Hyperplasia, Leydig’s cell 0 111 0 0
Epididynis [1]
Decerase, spern 0 110 0 1
Vacuolization, tubuler epithelium 0 1 1 0 0
Seminal vesicle [1]
1 0
Prostate [1]
1 0
Stomach 1]
1 0
Thymus (1]
Atrophy 0 110 0 0 1

Grade of histopathological findings: *+: slight, +: mild, 2+: moderate, 3+: marked.
N : No abnormality detected.

A : Abnormality detected.

[] : Number of males examined.
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Table 8-1

General signs of female rats (P) in preliminary reproduction toxicity screening test of toluene,p-tert-butyl- by oral administration

Group Number of females

Days of administration

(mg/kg) and general signs 1 2

6 7 8
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=
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Af Be Af Be Be
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12 12

12 1

BURIUTLH VA
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—
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12
12

12
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12
12

12
12

12
12

12
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12
12

12
12

12
12

12
12

12
12

5 Number of females| 12 12 12

toluene, Normal 12 12 12

12
12

12
12

12
12

12
12

12
12

12
12

12 12 12 12 12 12 12
12 12 12 12 12 12 12

12
12

12
12

12
12

12
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12
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12
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15 Normal 12 12 12
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12
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12
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Normal 12 12 11
Salivation 0 0 0
Death 0 0 1
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10
1
0
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0
0
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111 11 1
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i
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Be: before administration, Af: after administration.



Table 8-2

General signs of female rats (P) in preliminary reproduction toxicity screening test of toluene,p-tert-butyl- by oral administration

Group Number of females Days of administration
(mg/kg) and general signs 15% 16 17 18 19 20 21 22 23 24 25 26 27 28 29
Be Af Be Af Be Af Be Af Be Af Be Af Be Af Be Af Be Af Be Af Be Af Be Af Be Af Be Af Be
i Control 0 Number of females 12 12 1010 6 6 3 3 0 0 O O O O 6 0 0 0 0 0 0 0 0 0 0 o 0 0 0
| Normal 12 12 10 10 6 6 3 3 - - - = = - - - - - - - - e - - .o
i 1.5 Number of females 212 9 9 3 3 11 ¢ ¢ O O O O OO O O OO O O o0 0 0 0 0 0 0
Normal 12 12 9 9 3 3 1 1 = =~ - - - - - = = = = = === .= ===
5 Number of females 12 12 1111t 7 7 3 3 ¢ 0 O O O O OO O OC OO O O O O0 ©o 0 o0 0 o0
Normal 12 12 111 7T 7 33 - ~ - - - - - - - - - - - - - - - - - - -
Number of females 2 12 1010 6 6 2 2 1 1 1 ¢+ o6 0 0 0 06 0 0 0 0 0 0 0 0 0O 0 0 O
15 Normal 129 106 6 5 2 1 1 1 | e T S S
toluene, Salivation 0 3 0 4 0 1 o1 0 o0 o0 0o - - - - - - - - - - S -
1 p-tert-butyl- Number of females 1111 8 8 6 6 5 5 4 4 3 3 3 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
s Normal it ¢ 7t 6 5 5 3 3 3 2 1 2 1 2 2 2 2z 2z v 2 2 2 2 2 2 11 1
| Hypothernmia c ¢ oo 00 0 OO0 O ¢ 11 ¢ 0 00 00 00 00 0 0 00 1 1 0
Prone position o ¢ o0 0 o0 0 0 o0 00 01 00 00O 9 0 0690 00 00 ¢ 0 0 0 0
50 Decrease in locomotor activityl ¢ ¢ 0 o o O 0 0 0 0 ¢ 0 o0 0 O O O O OO O 0 0 O 0 O 1 1 O
Piloerection o 0 o0 00 o090 0O 1 1 00 OO O0OOCOCO0C O0OCOC OCO0COO0C 1T 1 o0
Soiled fur 11 t 1 0 0 0 0 1 1 O O OO0 o 90 0 ¢ 0O 0 0 O0O0C O 0 0 o0 o0
Salivation ¢ 5 ¢ 7 o0 1 o 2 o0 O O ' Ot OO OO OT1 OO 00 0 0 0 0 ©
Death ¢ o oo o O © 0 OO 0 o0 t o o0 O OO OO OTO0O 0O O0 0 0 0 0 1

Be: before administration, Af: after administration.

x: commencement of pairing.
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Table 9-1

General signs of dams (P) during pregnancy period in preliminary reproduction toxicity screening test of toluene,p-tert-butyl-
by oral administration

Group Number of dams Days of pregnancy

(mg/kg) and general signs ) 7 10 11 12 13
Be Af Be Af Be Af Be Af Be Af Be Af Be Af Be Af Be Af Be Af Be Af Be Af Be Af Be Af
Control 0 Number of dams 12 12 12 12 12 12 12 12 12 12 12 iz 12 12 iz iz 12 12 1z 12 12 12 12 12 12 12 12 12
Normal 12 12 12 12 12 12 12 i2 1z 12 12 12 iz 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12
1.5 Number of dams 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 {2 12 12 12 12 12 12 12 12 12 12 12
Normal 12 12 12 12 12 12 12 12 12 12 12 12 12 12 {2 12 12 12 12 12 12 12 12 12 12 12 12 12
5 Number of dams 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 2 12 12 12 12 12 12 2 12 12 12 12 12
toluene, Normal 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 {2 12 12 12 12 12 12 12
p-tert-butyl- Number of dams 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4
15 | Normal 4 4 4 4 4 3 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 7T 6
Salivation o 06 o o0 o0 11 o0 o0 0500 OO OO OOC OGOGGOOCOCOC OCO0O 0 0 0 90
50 | Number of dams o 0 o0 0 0 0 0 0 O O OO OD O O O0CQC 0O 0 0 0 0 O 0 0 0 0 0 0

Be: before administration, Af: after administration.
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Table 9-2

General signs of dams (P) during pregnancy period in preliminary reproduction toxicity screening test of toluene,p-tert-butyl-
by oral administration

Group Number of dams Days of pregnancy
{mg/kg) and general signs 14 15 16 17 18 19 20 21 22 23 25
Be Af Be Af Be Af Be Af Be Af Be Af Be Af Be Af Be Af Be Af Be Af Be
Control 0 Number of dams 12 12 12 12 12 {2 12 12 12 12 12 12 12 12 12 12 2 2 0 0 0 0 0
Normal 12 12 12 12 12 (2 12 {2 {2 12 12 12 12 12 12 12 2 2 - - - - -
1.5 Number of dams 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 0 O O O o0 0 O
Normal 12 12 12 12 12 12 12 12 t2 12 12 12 12 12 12 12 - - - - - - -
5 Number of dams 12 12 12 12 12 12 12 12 12 2 12 12 12 12 11 it 0 0 O O o0 0 O
Normal 12 12 12 12 12 12 12 12 {2 12 12 1z 12 12 111t - - - - - - -
toluene, Number of dams 4 4 4 4 4 4 4 4 4 4 4 4 4 4 3 3 2 2 I 0 0 0 0
p-tert-butyl- Normal 4 4 4 3 4 3 4 4 4 4 4 4 4 3 3 3 2 1 0 - - - -
15 Hypothermia ¢ 0 6 0 0 0 o096 00 0O0O OO OO OT1 0 - - - -
Decrease in locomotor activityy 0 ¢ ¢ 0 o0 o0 ¢ ¢ ¢ O 0 O O ¢ O O O 1 O - - - -
Salivation 6 0 0 1 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 - - - -
Death 0 0 0 0 0 0 0 0 0 0 6 0 0 0 0 0 6 0 1 - - - -
50 | Number of dams c ¢ o 0 ¢ 0 O O OO0 O O 0 0 O 0 0 0 0 0 0 0 0 0

Be: before administration, Af: after administration.



..8?_

Table 10

of toluene,p-tert-butyl- by oral administration

General signs of dams (P) during lactation period in preliminary reproduction toxicity screening test

Group Number of dams Days of lactation
(mg/kg) and general signs 1 2 3 4
Be Af Be Af Be Af Be Af Be
c Number of dams 12 12 12 12 12 12 12 12 i2
ontrol 0 O X
Normal 12 12 12 12 iz iz 12 12 12
1.5 Number of dams 12 12 12 12 12 12 12 12 12
Normal 12 12 12 12 12 12 12 12 12
toluene, 5 Number of dams 12 12 12 12 12 12 12 12 12
p-tert-butyl- Normal 12 12 12 12 12 12 12 12 12
Number of dams 3 2 2 1 1 1 1 1 1
15 | Normal 32 2 1 1 1 1 0 1
Salivation 0 0 0 0 0 0 0 1 0
50 | Number of dams 0 0 0 0 O 0 0 0 O

Be: before administration, Af: after administration.
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Table 11

by oral administration

Body weight of female rats (P)

in preliminary reproduction toxicity

screening test of toluene,p-tert-butytl-

Group Control toluene, p-tert~butyl~

(mg/kg) [¢] i.5 5 15 50

Number of females 12 12 12 12 12

Days of admin-

istration i 235.8 = 8.1 235.5 % 9.1 235.6 =* 2.1 235.4 % 8.0 235.7 %= 8.2
4 238.8 + 8.8 237.6 = 6.3 235.5 = 12.5 230.9 = 10.9 224.5 =+ 8.8xx (11)
8 243.3 % 9.6 245.1 =% 6.1 23%9.9 = 13.9 238.8 = 11.0 226.3 =+ 10.2xx  (11)
1 246.8 =+ 1.3 246.8 * 8.9 244.4 * 14.7 236.3 % 16.4 232.5 * 14.3x% (11)
15 251.1 = 12.6 251.9 x 8.5 248.1 = 15.5 234.9 = 19.0 228.6 = 22.3x (i)
18 258.3 + 18.6 (3 262.0 (1) 256.3 £ 16.5 (3) 255.0 2) 222.6 £ 4Y.4 (5
22 231.0 (2)
25 229.5 « 2)
29 289.0 N

Each value shows mean (g) * S.0.

Figures in parentheses indicate number of females

Significantly different from control (x: P<¢0.05, xx: P<0.01).



Table 12 Body weight of dams (P) during pregnancy period in preliminary reproduction toxicity screening test of toluene,p-tert-butyl-

by orat administration

08

Group Control toluene,p~-tert-butyl-
(mg/kg) 0 .5 5 15 590
Number of dams 12 12 12 4 0
Days of pregnancy

0 259.5 + 12.¢6 258.0 * 10.3 253.1 = 16.1 244.5 % 6.7

7 297.1 16,9 293.2 = 12,4 278.0 = 20.4xx 275.8 + 3. 0xx

14 328.8 £ 17.3 327.5 £ 15.0 305.2 = 23.6xx 300.3 = 3.2%xx%

21 413.8 * 19.0 406.9 = 18.5 (10) 393.6 + 31.9 [G@RD)] 361.3 *  28.9xx  ( 3)
Each value shows mean (g) £ S.0.

Figures in parentheses indicate number of dams.

Significantly different from control (x%: P<0.0t).



Table 13 Body weight of dams (P) during lactation period in preliminary reproduction toxicity screening test of toluene,p-tert-butyl-

by oral administration

IS

Group Control toluene,p-tert-butyl-
(mg/kg) 0 .5 5 15 50
Number of dams 12 12 12 3 0
Days of
lactation 0 301,7 £ 22.1 304.1 % 285.7 = 25.0 289.7 = 27

4 323.0 + 15.1 316.9 =+ 280.5 * 25, 1xx 298.0 [GRD)
Each value shows mean (g) * S.D.

Figures in parentheses indicate number of dams
Significantly different from control (xx: P<0.01).
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Table 14 Food consumption of female rats (P) in preliminary reproduction toxicity screening test of toluene,p-tert-butyl-
by oral administration

Group Control toluene,p-tert-butyl-
(mg/kg) 0 1.5 5 15 50
Number of females 12 12 12 12 [
Days of admin-
istration 3 13.1 % 2.0 13.8 = 1.6 12.8 = 2.2 14.3 * 3.1 11.9 = 2.4
6 13.3 + 1.9 14.6 * 2.0 14.8 =% 1.9 16.5 1.5%x 16.0 = 1.8xx
10 15.5 = 1.9 14,6 ® 2.0 15,7 = 2.2 15.6 =% 3.0 14,5 & 2.6
i3 15.4 & 3.4 15.2 * 1.5 15.8 + 2.8 5.4 £ 3.4 15.2 + 3.6
Each value shows mean (g/day) * S.D.
Significantly different from control (xx: P<0.01).
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Table 15 Food consumption of dams (P) during pregnancy period in preliminary

reproduction toxicity screening test of toluene,p-tert-butyi-
by oral administration

Group Control toluene,p-tert-butyl-
(mg/kg) 0 1.5 5 15 50
Number of dams 12 12 12 4 0
Days of pregnancy

2 19.4 =% 2.3 19.3 = 1.8 18.8 + 2.3 20.5 * 2.9 —

9 21.1 % 2.6 20.8 = 2.2 19.4 = 2.3 20.8 =% 2.5 -

16 20.2 * 2.3 20.8 * 1.8 20.8 = 1.4 19.5 * 2.4 —_

21 16.8 & 3.0 16.3 =+ 1.6 [QH*D] 17.6 + 3.2 an 19.0 + 2.4 (3 —

Each value shous mean (g/day) =* S.D.
Figures in parentheses indicate number of dams.
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Table 16

by oral administration

Food consumption of dams (P) during lactation period in preliminary reproduction toxicity screening test of toluene,p-tert-butyl-

Group
(mg/kg)

Controtl

toluene, p-tert-butyl-

9

15

Number of dams

12

i

Days of
lactation

3.7

27.8

4. 3xx 20.0

Each value shows mean (g/day) = S.D.
Significantly different from controtl

(xx;

P<0.01).




Table 17 Necropsy findings of female rats (P) in preliminary reproduction toxicity screening test
of toluene,p-tert-butyl- by oral administration

_gg_

Group Control toluene,p-tert-butyl-
(mg/kg) 0 1.5 9 15 50
Number of females 12 12 12 11 6
Normal 12 12 12 11 6
Number of dead females 0 0 0 1 6
Normal - - - 0 4
Thymus

Atrophy - - - 0 1
Liver

White - - - 0 1
Glandular stomach (mucosa)

Dark red spots - - - 1 0
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Table 18 Organ weight of female rats (P) in pretiminary reproduction toxicity

by oral administration

screening test of toluene,p-tert-butyl-

Group Control toluene,p-tert-butyl-
(mg/kg) 0 1.5 5 15 50
Number of females 12 12 12 11 6
Body ueight (9) 323.0 =+ 15.1 316.9 =+ 16. 4 280.5 % 25, 1xx 265.2 % 21, 1xx 230.3 = 41. bxx
Cuvaries (mg) 97.04 = 23,39 92.34 = 24.39 83.87 =+ 15.18 81.48 = 5.76 80.32 = 14.29
(mg%) 29.93 * 6. 47 29.08 + 7.26 29.95 £ 5.13 30.73 + 5.67 35.98 * .55

Each vatue shows mean % S.D.
Significantly different from control (xx: P<0.01).
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Table 19-1 Histopathological findings of female rats (P) in preliminary reproduction toxicity screening test

of toluene,p-tert-butyl- by oral administration

Group Control toluene,p-tert-butyl-
(mg/kg) 0 50
Incidence & Grade N A N A
Findings
Ovary [12] [6]
12 0 6 0

N : No abnormality detected.
A : Abnormality detected.
{1 : Number of females examined.
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Table 19-2

Histopathological findings of dead female rats (P) in preliminary reproduction toxicity screening
of toluene,p-tert-butyl- by oral administration

Group toluene,p-tert-butyl-
(mg/kg) 15 50
Incidence & Grade N + 4+ 2+ H#| N A} + 2+ 3t
Findings
Ovar [0] [6]
6 0
Liver {0} (1]
Vacuolar degeneration, hepatocyte, periportal 0 1 0 0 1 0
Stomach (1] [0]
i
Thynus [0l (1]
Atrophy 0 170 1t 0 O

Grade of histopathological findings: *: slight, +: mild, 2+: moderate, 3+: marked.

N : No abnormality detected.
A : Abnormality detected.
[1 : Number of females examined.

test
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Table 20

of toluene,p-tert-butyl- by oral administration

Number of estrous cases and reproductive performance of male and female rats (P) in preliminary reproduction toxicity screening test

Group Control toluene, p-tert-butyl-
(mg/kg) 0 1.5 5 15 50
Number of females 12 12 12 12 11
Number of estrous cases before mating (14 days)
Meanz®S.D. 3.6 £ 0.5 3.7+t 0.5 3.6+ 0.5 3.6+ 0.5 3.1+ 0.7
Number of pairs 12 12 12 12 9
Number of pairs with successful copulation 12 12 12 12 8
Copulation index (%) ® 100.0 100.0 100.0 100.0 88.9
Number of conceiving days .
Mean+S.D. 2.6t 1.1 2.1+ 0.9 2.8+ 1.0 2.7+ 1.4 2.4+ 1.5
Conceiving days 1-5 12 12 12 11 8
Conceiving days =6 0 0 0 1 0
Number of pregnant females 12 12 12 4 0
Fertility index (%) ¥ 100.0 100.0 100.0 33.3  *x 0.0 =
Number of dead pregnant females 0 0 0 1 -
Number of live pregnant females at delivery 12 12 12 3 0
Number of pregnant females with live pups 12 12 12 2 0

a): (Number of pairs with successful copulation / number of pairs)x100.
b): (Number of pregnant females / number of pairs with successful copulation)x100.

Significantly different from control (*: P<0.05, *x: P<0.01).
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Table 21

Observation of pups (F1) in preliminary reproduction toxicity screening test of toluene,p-tert-butyl- by oral administration

Group Control toluene, p-tert-butyl-
(mg/kg) 0 1.5 5 15 50
Number of dams 12 12 12 3 0
Length of gestation (days) 22.17 £ 0.39 22.00 £ 0.00 21.92 £ 0.29 22.00 + 1,00 -
Pregnancy days < 21 0 0 1 1 -
Pregnancy days = 22 10 12 11 1 -
Pregnancy days = 23 2 0 0 1 -
Corpora lutea 16,5 = 1.9 156.8 £ 1.7 15.3 £ 1.6 14.0 £ 1.7 -~
Implantation scars 15.4 £ 1.6 14.8 = 2.4 14.6 + 1.4 13.0 £ 1.7 -
Implantation index (%) a) 93.8 £ 6.7 93.3 £ 10.0 95.2 + 5.1 92.7 £ 0.6 -
Gestation index (%) 100.0 100.0 100.0 66.7 -
Pups born 14.5 = 1.7 13.8 £ 2.5 14.3 £ 1.7 10.7 £ 2.1 =% -
Stillbirths 0.1 0.3 0.4 £0.7 0.6 £0.8 4.7 £ 7.2 -
Live pups born 14.4 + 1.6 13.4 = 2.3 13.8 £ 1.5 6.0 £5.3 =*x -
Sex ratio at birth © 1.41 £1.03 1.38 + 0.60 1.48 + 0.69 3.63 (2) -
(Total male/total female) 91 /82 90 /71 92 /13 9,/9 —
Delivery index (%) d) 94.1 + 6.6 93.8 + 7.2 98.1 £ 3.5 82.7 £ 16.2 -
Birth index (%) © 93.6 + 6.3 91.2 + 8.1 94.3 + 5.6 49.3 + 46.0 -
Live birth index (%) " 99.5 & 1.7 97.3 + 4.3 96.2 £ 5.1 63.0 + 54.8 -
Live pups on day 4 of lactation 14.3 + 1.6 13.1 £ 2.2 13.3 + 1.6 4.5 -
Sex ratio on day 4 of lactation ¢) 1.41 +1.04 1.42 = 0.61 1.51 + 0.80 0.29 -
(Total male/total female) 90 /81 89 /68 88 /71 2/17 -
Viability index (%) © 98.8 + 2.8 97.8 + 4.3 96.4 £ 5.6 45.0 (2) -
External anomalies (%) ) 0.0 £ 0.0 0.0 £0.0 0.0 £0.0 0.0 (2) -

Each value shows mean =+ S.D. per dam.
Figures in parentheses indicate number of dams.

Significantly different from control (*: P<0.05, *x: P<0.01).

a): (Number of implantation scars / number of corpora lutea)x100.

c): Number of male pups / number of female pups.

e): (Number of live pups born / number of implantation scars)x100.
g): (Number of live pups on day 4 / number of live pups born)x100.

b):
d):
f):
h):

(Number of dams with live pups / number of pregnant dams)x 100.
(Number of pups born / number of implantation scars)x100.
(Number of live pups born / number of pups born)x 100.

(Number of pups with external anomalies / number of live pups)x100.
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Table 22

Body weight of pups (F1) on days 0 and 4 of lactation in preliminary reproduction toxicity screening test of toluene,p-tert-butyl- by oral administration

Group Control toluene, p-tert-butyl-
(mg/kg) 0 1.5 5 15 50
Number of dams 12 12 12 2 0
Male weight
Days of lactation
0 6.57 £ 0.53 6.40 + 0.40 5.8 £ 0.35 #x 4.45 -
4 10.61 + 1.26 11.06 £ 1.05 8.89 = 0.86 *x 9.20 (1) -
Female weight
Days of lactation
6.04 £ 0.46 6.23 5.68 + 0.31 %+ 4.10 -
) 4 10.04 £ 1.12 10,79 + 8.58 + 0.86 xx 9.00 (1) -
Mean pups weight
Days of lactation
0 6.32 = 0.48 6.3 £ 0.31 5.73 £ 0,34 *x 4.30 -
4 10.34 + 1.20 10.95 + 1.02 8.73 + 0.81 %% 9,00 (1) -
Litter weight
Days of lactation
0 90.53 + 6.74 84.64 + 12.88 78.48 *+ 7.20 % 39.75 -~
4 146.13 + 12.97 141.65 + 18.35 115.25 + 15.49 *x 81.40 (1) —

Each value shows mean (g) * S.D. per dam.
Figures in parentheses indicate number of dams.
Significantly different from control (*: P<0.05, *x: P<0.01),



Table 23 Necropsy findings of pups (F1) on day 4 of lactation in preliminary reproduction toxicity screening test
of toluene,p-tert-butyl- by oral administration

_29_

iroup Control toluene,p-tert-butyl-
(mg/kg) 0 1.5 5 15 50
Number of males 90 89 88 2 0
Normal 50 88 88 2 -
Tail
Necrosis 0 1 0 0
Number of females 81 63 71 7
Normal 81 68 T 7 -
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BADY WEIGHT (G}

$———¢ CONTROL

B——————m TOLUENE,P-TERT-BUTYL- 1.5 MG/KG
A—————4 TOLUENE.P-TERT-BUTYL- 5 MG/KG
X——X TOLUENE,P-TERT-BUTYL- 15 MG/KG
%————X TOLUENE,P-TERT-BUTYL- 50 MG/KG

800
500
400
300
t 4 AOMINISTRATIABN PERIGD -+
DL| 1 1 1 | 1 L I | | | 1 i } |
1 4 8 11 15 18 22 25 29 32 36 39 43 48 49

DAYS @F ROMINISTRATION

Fig. 2 Body weight of male rats (P) in preliminary réproduction toxicity screening test
of toluene,p-tert-butyl- by oral administration
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FOOD CONSUMPTION (G/DRY]

¢———— CONTROL

G—————M TOLUENE,P-TERT-BUTYL- 1.5 MG/KG
A———a TOLUENE,P-TERT-BUTYL- 5 MG/KG
F——X TOLUENE,P-TERT-BUTYL- 15 MG/KG
————X TOLUENE,P-TERT-BUTYL- 50 MG/KG

25

20

15
g ¢ ADMINISTRATIGN PERIGD b
[]I/___l ] 1 H | | 1 ] l |
3 B 10 13 31 34 38 41 45 48

DAYS OF RDMINISTRATION

Fig. 3 Food consumption of male rats (P) in preliminary reproduction toxicity screening test
of toluene,p-tert-butyl- by oral administration ‘
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Body weight of female rats (P) in preliminary reproduction toxicity screening test
of toluene,p-tert-butyl- by oral administration
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Fig. 5
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Body weight of dams (P) during pregnancy and lactation periods in preliminary reproduction toxicity screening test
of toluene,p-tert-butyl- by oral administration
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Fig. 6 Food consumption of female rats (P) in preliminary reproduction toxicity screening test
of toluene,p-tert-butyl- by oral administration
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Fig. 7
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Food consumption of dams (P) during pregnancy and lactation periods in preliminary reproduction toxicity screening test
of toluene,p-tert-butyl- by oral administration
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Fig. 8
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of toluene,p-tert-butyl- by oral administration
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