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4. Ef

AFNVAFINGT SO 28 BEREROBRSZEERR %L 6 BE D Sprague-Dawley
% SPF 7 v b [Crl:CD(SD), | BAMERER 6 ik 12[C) 2AVWTCER LK, REEIT0
(0.5 WW%AF BN —ZAKEHK : xHFREE) | 12, 60 XT300 mg/kg & L., XfHREE
& 300 mg/kg D—EOMBK (1 BMES 6 L) oW TIXREHRKTH% 2 BREOK
KM 2RI, EHEoWHEEEZRE L.

—RRECIIERYERE L 2EBIEIRD ORI 2T,

B —RREE, BERE, BARVERESE T, RE 1BOF—F 70—
N FRBEIZBW T 300 mg/kg BEFHOHETYLH LS Y BIBOBERESA LIz, £,
FIZFR > TOBEITBVT 300 mg/kg B EFHEOHETREDRENBER INE,

BERCEREETIL, #RYEREOREEIRD IR 7,

REE EKEZET) TR, BRUERSEOREEIIRD bR,

MEFERETIL, EROEREOEEIRDLN o,

MEEFERE T 300 mg/kg EBHOM TR VAT o —LVOBRERRD b,

REFRE T, FRICBV T 300 mg/kg B EBHOMRE TR R OCHAXERDOSHE
D, MBFERIC D 300 mg/kg B E B OREC/HEFOEFHRBEARRBD b, £,
BIZHBW T 300 mg/kg R EBEOMME CRIREICETE OBEREDR, HEkFERICHTE RV
BRBORELRBFERIRD b,

BEHEPDH 5 NIIRESEHBAK TR OBV Fh bR L D BIEER
Bdbil,

UEDRER, AFAVAFINGT P ORBREGTICRBITABEERIT, HREED
EREE LTI L B OFRBEFEBREDN D 60 mg/kg/day & HEE S,
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5. #

EEyEE EXALR FETER (L¥YREEAREOEEICL Y, ATFALAF
UnrbreFy M2 ABIREERNREL, TOEEBEFHALMITI L LBIC, 2
HEAREL, BEOTHHFRATOTCEORRERHE TS, 25, FRBRIIEXS
RSV —F e ¥ —BPHERZEESORRBEZIT TS,
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B-6581
6. HERMHRUAGE

6.1 WERMERTEHK
6.1.1 e HE

ARBRICEA L-ERYEOn vy bES, MESIIROBY THD, £l RBREK
BEZHMNER 1R L,

B FFR : AFNAF YL b
KA : 4-phenylbutenone

B4 : RFALTE B
CAS &= : 122-57-6
BHRATREEEE 3-1232

433 : C1oH;00

TTE : 146.19

BER

ﬁ
(e —a

ol £ : 99.8 %

R : 262 °C

[ : 40 °C

IR : 66 °C

AR : Fha—, T—Fj RPr, ook LTHE
W, KiIZHE

AFE : 575g (500 g; 1 A&, 25g;37A)

PR : ITVWRE, HRE

RS IE : WIS (EHME : 2~8°C) . Fke, X

ZEME : BERTH, RBRZHEECRETH T & BRHER
iz (BFERH2) .

RIFHHT : HESSM AR HBRHERFERCE | FEBKRY
ZE Bl

BHEWEOEER : v A7, PREMREREZER L,
KRERBE R EOEXKENSEES T, LR & Ok
o WET T,

fE % DL : BHRYE 1 g #REREE LTRELE, DRI/

ST LEBRMEOREIRE L, ¥, #BRYE

12



B-6581
DERBERIREELRERE. T TEELL

6.1.2 L2V

£ : 0.5 W% A F Lt —AKERK

B, ARBRIZESL > TER LEHERIEFORAFNVAF YN DU OREMSE « H—
R RBRES : A2170) ZBWT, 0.5 wiv% A FLE/Lo— R KERE COHR
MEOEEELVB—HICRFRERPEBOLN TR b, #EE LT05wiv%
AFNE N a— R KERERBIR LT,

6.2 BR5HEOAR
6.2.1 -8y YOEE-)
el 5k : AF AT —Z (400 cP, FOYLHIZE T B4,
nv &S ; EWMI1974) ZEHAK (BRXEHKE
BT oy &S ;9179) IZHBEAEL. 0.5 wivd A
Frro—AKEKRE Lz,
REHFE : WHET (WBEWN, EHME ; 3~6°C) IZREFEL. FARE 3
A UM R EROFERIZ AV,

6.2.2 HWER B O R
BEZSLICLEBROHERME L ERICER L, 0.5 wv% X F L n— R KEBKRIC
BB L C24mg/mL K (KAEEK) . 12mg/mLiE (FHEBEK) RO 60 mg/mL ik
(GHEMKR) ZRE L, #RETE 1B LEOEECHREL, #AR% 7 AR
fER L=,

6.2.3 BEBRODRERE
BERIZ1 BULESTSBERICHEL ERRE CHET (GEBEA, ZRIE:3~6°C)
THREL,

6.2.4 BEbTOREN

AHEERYE D 0.1 KT 200 mg/mL BBIE (B @ 0.5 wiv% A F & 1 — R KEK)
X, BT (BBEN. 1~10°C) | X TS HER., ZOBREET U RBAEETHB
EBRBAEHRY I —F 2 ¥ —HEBEMEFRCHEIEIRTVHS (REES .
A-2170, BRAEHR3) .

6.2.5 HERAEDORE - 19— HER

BE1BL AROERGIZAWESBEOERIRIZONT, ZOBE - H—H2HKK
SHRS VY —F o ¥ — HEBWERF CHPLC 2 AW THER L, TORE, &
ANMEIZXTT 2BEDEIARIX 94.6~107.7% (FR&GH : BREICKTIHE ; 100:10%

13
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PR . BT 0.0~3.3% (GFEME : CVIO%LT) THY., WIFRLHFE&ENTH
ol (BAAEF4-1 RN 4-2) , 2ITEOHEE 2 RIZTT,
1 BEY Y OFRBAK CERRE
3& (B, FRUOTELLER) . 1 AIZ2% 10mL

BIEXNZME : AFNVAF YNNI kv
HPLC RIS &H
s BTN : Cosmosil 5C18-MS-II
(4.6 mmx150 mm . 5 pm, FTHTF AT RIHEXEH)
BT AEREREEE
: 30 °C ‘

B EhH : Rk A& ) — (416, viv)

P : 1.0 mL/min

R H : UV (BIEHK &K 254 nm)

EAE : 10 uL

F— by 7S5 —BRERE

: 10°C
S HTERER : 84
EANERFE
HEAIER | EAEZ EARE

1 3 BEERE (27 ABEHER)
2 3 BHRRE (FER)
3 1 HEERES (2.4 mg/mL-EE)
4 1 FEERFE (12 mg/mL- LJE)
5 1 BlEEZREE (60 mg/mL- EB)
6 1 HiEZAFE (2.4 mg/mL-PJE)
7 1 HEERNEE (12 mg/mL-FE)
8 1 HEEZRRE (60 mg/mL-PJE)
9 1 REEZMRE (2.4 mgmL-TE)
10 1 HEEMEE (12 mg/mL-T/E)
11 1 HEERFE (60 mg/mL-T/E)

EREEEE ORI ERURBORIEIX, EAR 24 BFREILL
PIZERE LT, B, NUF—a VBT, A— 1
Y7o —RNIZBIT 3 24 BEREROZEEDHER
EhTwna,

6.3 RERBMERUVRHAORREH

BEURBRIETA FIA LV Ty bERAVWERBHRMLEL IR TWS, ZORER
WEAEINEREDOS v MIBER I Mo, ERERNEBETHI I EMNEER
L7,

14
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6.4 HERAVRUHST

Sprague-Dawley % SPF 7 =~ b [Crl:CD(SD), BAF ¥—/ R « Y XA—fXEH, E
KREBF L&) HHEEL 47ED 2 5EBTAEL, YFTT8 HRERE -BliLEAE L.
—fREEOBE (1E/R) . AHEAE GE) RUHML—RREOBE (1E) %17
VW, FEENE, —RIRERUCEER-RRKEBEOBEBIZRERLAONTREL BEbiL
DMERER 36 L (FEBEE U CHEMER 24 1T, EIE#EL U CHERES 1210) 232U, 6B
TRBICH Lz, BE5BBAOKERMELX, #T 191~226 g, HT 158~190 g Tho
Teo BT - BRI P O EEMEIC LV REE, BTN E RERBED 2
BETD OBFEICESWT, FHOTHERENTELHEITHELRDILOEHEERL
2o EEOBffITRaVYa—FrHVWET oy 7 BEBERVCEESHHEOEAE
(7ay /REETLEREELERL. RREROCENORBEESZ BIEAICEHINET
Too ) WCEVIToTe, Eie. REEMWIIRSFEHICRBRENORA L, =—T VIR
BT CREFE IR,

) . RERENEFICHEV, EXCEITHERER 45K Th - 7N, BRICITMES 47 CHAMASRTE,

6.5 fIEEH

BWIiSIRE 21~25 °C (BRTE : 2343°C) . HHXHBEE 43~58% (FRIE : 50+£20%) . #
KBS 1 BE1E 10~15 [E], BRBA 1 B 12 B¢ (07:00~19:00) DEMEEE (301 B%) T,
75y MREBEMES —Y (W 250xD 350xH 200 mm : BA—UlA&t) ©F
FFAEL, AEENOERZER 1 [EEE L, EEHE CRF-1 (Y = X VER
TE¥RXEt, my FES 1091005, 091104) X AT v v ABHEEESRZ VT, $7/-,
HEBRSTHEAEKEZRABEIZL Y BHICERS ¥,

6.6 FAHRUKHMKPIODEADE

AR ORAEIZE L CXER o v -2V Eurofins Scientific Analytics T4y
PFrafTv, Eio, BKIZ O W TRREBRBRE L v &7 —HRRAS I AKEHRICERT
LARERBEEZEHNC (FE4RE) KEHLEZ, ZhoOaTREEEZAFEL. RBE
KREPLROIEZHR LR, ELERFLE,

6.7 HPOBIRUT—D~ADERT

B IS AT /NEV HAE 2268 U CHEEMAIL -, AWM OE3STENE TOMIX
RBREES, MRV EEZSEHRLEFr —V 7000, BESTHIT. IR
VHEZL (B, & PROBHEROIE) C4i0ESEOTE, ZO0OHEE,
1000 DALIZAE, 100 OALITHE (0F L, 1 B2 | 10 & 1 OMIXBEES L L,
EHEBEr—JICi, BHURMECTHERA LAY —PS V0B ICHE (B) Jlicay
F Lo %200, RBRES, BERK., BREE, 4, 9iE 5. FEESRUH
BRFEBZHRE L, 72720, #Fle—RREBEOBE, HERE. BHRVERESD
BRAIERIT, BEBCH L TREDOBEREZFRT D720, F— V7N EZERLTH

15
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BES, HHRVEREESOALZRT L,

6.8 I5ER. H5HR. HERZRUVEENE L LS ORRESR

EURBIETA FT7A VCEL RERBEIREOREEZEIRL, REHFIX 28 B H
& Uiz, BERBIIRERSARTHRIOIITbRA TS 1 H 1E (7TEAE) & L.
EEHRIIEEOTEREZRFTOOCELR L ELONS 2EM (14 BH) &L, Z
DEEEETDRbo T,

6.9 HBEARE _
BEREIT smlkg FEL L, BYUF2HAWVWTHREIROKRE L (08:05~11:41

D) . MBEICIERSR (0.5 wv%A FLelm—2KEK) 2EBICERELE, &

EZLDOBREREIIEFOGELEBICEN L,

6.10 BEERUFOHRTHEMIL CICEHIER

AFIVARF YL D0 (0.5 wivv A F o —RKERK) | 100, 300 & T 1000
mg/kg/day % 1| BEMEER STED S » M2 14 PERERAZES LEERY . =428
LT, 1000 mg/kg # 5 OM#ECERER OEHEEOEIIM X ChKFERE, FEE
ERUHEIRA EIT, 300 mg/kg OB EGHOMETIHRICEEETRTHLEZLND
EEBRBDOLNT, 2B, 100 mgkg HEHTHHRICELBRBDOOENTZBEOART
Holz, TNHEDOZEPHLEEHMEZR L, ARBRICKIT RS EIL, 300 mgkg
BEEZEAREEL L, AL S THRLU, 60mgkg 2T ARIC, 12mykg 2 RARICRE
L, BEREEZROE 1IITT,

= 1.HERE
SR8 BREE | B E | R5%F8 e ESS fiEd E # #
{mg/kg) | (mg/mL) | (mL/kg) LAESS BmES | Bk HES
\ #| 6 1001~1006 6 1007~1012
xR 0 0 > w6 1101~1106 6 1107~1112
\ | 6 2001~2006
P B 12 2.4 3 e 6 2101~2106
\ | 6 3001~3006 ;
o R A 60 12 5 % | 6 oiat0e - -
- . H 6 4001~4006 6 4007~4012
mARE | 300 60 3 M| 6 | 4101~4106 | 6 4107~4112

16
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6.11 BERUBREDHE

ENETNREBSNRHICBERUVRELZER L., RREOERICELUTIITR
D@EY & LT,

#4518 (day 1 of administration) : G5B H
5 18 (week 1 of administration) : &5 105%57H
El#€ 1 B (day 1 of recovery) : BlIEREE (REHEKRTOER)
E1E 1 8 (week 1 of recovery) cEE 1 LEETH
6.11.1 — R REDEHEE

ERFCOVTEREHHEPRER 3 REMT L REERRUR 2 FRE (2L,
FHM2—RREOBER, BiERE, BHARVCEREDRAEL BT 5HIIREAE
wkEE#O2E) | EEHRMTEIER 1E, #£A4R, RBRE. 2, THROHH
Mg & O—RIREEBE LI,

6.11.2 T —RRKEBOBRE. BRERE., BHRUVEBRENEDRE

M —AREOBERI, 2EKICOVWT, BEEAIC 1E, REHRFRROE
EHRPIIEE 1 EEE L, £, #ERE, BARUCERESHEOHEIL. BE
48 (HExEE200, H2&E27H) ROEHE 28 (B 12 B) fT-7, #Mk
—RRREOB B R OBEREIZ SOV TIRIEMMES WX a7 LEFREZH W,
7B, BERUCRERIEEOERESHIR (774 M) L. 8E 5 ¥ AICERE
L7 RBEECIT o T2,

6.11.2.1 HlT—RREORE

1) F—Ar—UNEE

RE KE BRETH

2) FIRF-TOEE

T—=IURbORYH LT X, #HE - KEOWRE, IR - 2o, IRk (REk3E
. ERERPAGCIRER) | WA, BEMEEE (UK. 2%, BLR, WE, RER
%) . N RY U TIRTBRIG

3) F—F 74— FRBE

RERIRRE, /&8 KETH, ERTH. HT. £, BV, ub R ERK, 3
M (BEZEE. HER)

6.11.2.2 HBERE
BERRG, AR, BEMRS, BRERE., BILXE ., ZEHERKE. &E15REE

17
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6.11.2.3 EHRE
CPU 7' — ¥ MODEL-9502A (7 A 22—z V=7 U U 7HREH) & AV TRk
UHRBEOBNZRIE LT,

6.11.2.4 BREEEEOHE

ERBWA B HES Y —NS-AS01 (BEX&ft=a—aHP A= X) ZHWVWTH
FEEHELZAEL- AFEIZT1IEBE L, 10 0BRE U 0~60 50O EHEEES L,
6.11.3 HERE

EEEIZONT, BREMEFITERS 1. 4. 7. 10, 14, 17, 21, 24 R X 28 ROO#
Ganic, EEMRFIIXESE 1. 3. 7. 10 R 14 BICHIE L7z, AIZEX 08:40~09:50 D
BT o7, BB BICIIENREEREHOLD, BB I6RRHER SETZED
HEEZPELE (07:59~08:19) , :

6.11.4 EHERE

ZEEICONT, BEHMFIIES 1. 7, 14, 21 KU 28 Ho®Eanic, EEHRE
hiXEE 7 ROV 14 BICHEIE LTz, BIEIX 08:55~09:52 DT -7, 728, REHIE
IR ERAEORIEIXRB»LD 1 BEY, #ETRIX6 AMOREERE:, %
DRITTHILZ THHOREERESHEL. 1K1 BEZEL L, BE 1 EIX
EE1EB2DTRETO 6 HRORBEREYZ., £0%IT 7 BERORFEEREZHE
L. 11 HEZEH L,

18
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6.11.5 REEE (BEKESE)

#5438 R OEE 2 BIXAT o 7,

B5 48 (8523 BORER) FEEF™D ZOoVT, EE2E (BE9R) 1ZE
BEHOZAKIZOVWT, RELGRICTAEIERBEE Y PLASF—JIIREL, #
B BEBEKTT4RRARZ. ROTHBER - BETKT TEORD 20 FBRRZ5H#
ML, R2ZECEBLCBEARCFERICEVRE L, £, #AER R —VIC
IRAELCRETATAA LM 1 BYE ) OFKEE, HBA0REHVTHIE L,

EHD: BE5 4BAOREBICBWT, HEBREOH 1 6l BWES : 1010) THRABARBEDN-D,
BEUROREBRIEERRELZERKL, TOEREELZERLE.

K2 REEOHB. ARERUVERABITE

1) 4BEBRICOVWTORE

BREEH BIEFH ik

pH F—a AT 4 v A-TEARRK Y (7T— 27 LA HREH)
ABRE F—a VAT 4 v ATEARBK?Y (7T—7 LA KRS
rhok F—vavAF 4 v R TEARBE Y (T—2 LA R4 H)
Frha—R F—va AT 4 v I R TEARBRKE D (T—72 LA HREH)
bi=Fiiik F—al AT 4 v A TEARBRK Y (T—2 LA KREH)
By F—arRT 4 v RATEARBK Y (77— LA KRE&H)
vagy ) —4r F—ar AT 4 v I A TEARBKY (7T—7 LA KXeH)
& HIREER

RE HEE) =2 BEMMAY oV EFPRW-AEBME (B)L: mL)

2) 20 EBRIZHONVTORE

BREHEH BEFE

RE& QOFRHE) *2 ARV A —RAWERRAIE (B2 :mL)

BEE KA TEY (BAL : mOsm/kg)

{3 L EHE S

3 : AUTION™ MINI AM-4290 (7 —7 L A #k&#th)

Y. BHBREFRATEE A—FTVFRZ v bk OM-6030 (7 —27 LA ¥RXSih)

H2)  4FFMOREL 20MOREZEH LT 2UEHORE (mL24h) ZEHLE,

19
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 6.11.6 IR PRE

B E5EHE R CEESBET OB OHBETIHRFIC, sTE»D—8’ (87 16~20 BFFH)
R X g EEIIOVT, =T /BB T CRE L. BRIk, S EDTA-2K Nk
M (SB-41: A A v 7 ZHFERESH) [l (W 1mL) ZERLE, Boh-MK
IZOWTHE 3.1) WRELEZEEECHEREIYRELE, BiC, MK (09 mL) %
3.8%7 =BT b Y U ABKEMRRE (MK IFZHL 1 FOEE) TBERL, &4
SBE (BRE : 3,100 rpm, 1,690xg, 12 7)) X 0 /o=l VTR 3.2) IF
BLEEARUOFECLIIRE LR, 28, ERICL3ERIH L., £BEFICONT
May-Griinwald-Giemsa B BIEIZ K A MIREHIEARZER L, SRICE 2F8RITR
EEHBL, ERIIFERB L2 o7,

K3 MEFREDNED., ARERVERBHRGE

1) EDTA-2K MLiRIZ >\ T ORE
BAEER BEFH®E 474
ARMEKE (RBC) 2HEEL—F—Ta—% L PR Y5 10%/uL
~ESur & (HGB) VT UARANESu L EEY g/dL
~<z k7 Yy ME (HCT) FRIMERE R N EHFRMERAR LB H Y %
T RMERAFME (MCV) 2HEEV—F—Tu—Y L hARY—1Y fL
EHRMERMERE (MCH) RORBER~NES o BRLEHY pg
EHFRMBAAEFEE (MCHC) ~E/nErBRUA N7V y MENDEHY g/dL
BARMERE (Retic.) RNARBEIZ LB L—F—Ta—F A FA Y —§? %
fi/bARER (PLT) 2REELV—F—Ta—HF A FA Y —iE? 10%/uL
HfLE% (WBC) 2HEL—F—Ta—F L b A Y —1R? 10%/uL
BHMLERE S ED RNV E—PRBIZLDZ T —FA bR Y —ik %
REHELV—YF—Tu—HY L R A R)—3E? 10%/pL

2) 2B NI U AR HAEE L - BRI o NTC OB
BREER HEFE By
7u ha U (PT) ruay hEY s
EHELE S ba R

75 AF B (APTT) vy hEY s
747V ) —5 & (FIB) b RTTAFUED mg/dL
1 I EHsss
D RAMEEREEET PV ¢ 7 120 (Siemens Healthcare Diagnostics Inc., Ilinois, USA )
Y M REEE B E)EIEEE  ACL Elite Pro (Instrumentation Laboratory, MA, USA)

H) ¢ UrotEk (LYMP) | #FPER (NEUT) | 4FBERER (EOS) . 4HEEIR (BASO) . Bizk (MONO)
BRURBFEREHR (LUC) , £7c. BARESRLOOREPLELEOERERE R L,

20



B-6581

6.11.7 miFESRE

MEFRERARE L FRFICERER LMK (W4ml) ZEEREFIAVRRE (X/
Ve PI-A— by 7 TATERREH) ICERERLU, BO0BE GRE 3,100 rpm,
1,690xg, 1247f1) L. BonMBic-oW\WT, £4.1) KREELFEERUFEICE
DIRELE, Tz, ~NU VINRRE (K 1mL H72 08 20 Bt~ Y V) T8
BUZmKE (B2ml) Z=RO008 BE :3,100rpm, 1,690xg, 1243/) L. Boh
MEC OV TR 42) CRBLEZEEROCHFEICLIYRELE,

F4 MBCFPREOEB., MEERUVERABRLLE

) DELELBESOVWTORE
BREHEH HIE X7k B
ALP Bessey-Lowry & ® IU/L
#Ba L AFo-— (T-CHO) CEH-COD-POD #: ¥ mg/dL
FYZUE74F (TG) LPL-GK-GPO-POD # ¥ mg/dL
U ieE (PL) PLD-ChOD-POD i ® mg/dL
Beyary (T-BIL) EUAEYARFUS—PiEY mg/dL
N a—x (GLU) Fha—RFe Fafr—Eig? mg/dL
REZH (BUN) Urease-LEDH ¥ © mg/dL
17 v 7F=> (CRNN) Creatininase-creatinase-sarcosine oxidase-POD 3 @ mg/dL
F R YA (Na) A& BIREEE Y mmol/L
Y 75 (K) A F U BIREEE D mmol/L
H#E (C) A FVBRINEBE Y mmol/L
HNT TN (Ca) OCPC: mg/dL
EHY > (P) Y TFURREY mg/dL
wBi-AB"E (TP) Biuret i ¥ g/dL
TAT 2 (ALB) BCG Y g/dL
A/G . (A/G) RBIIABBROTATIVPHERE
2) ~ANY VIMEN S B L s gl oW TORE
BREEH BEFIE BT
AST UV-rate # ¥ 1U/L
ALT UV-rate # 9 IU/L
LDH UV-rate 3 @ IU/L
y-GTP Ly-Z NVE I3 A RF 4= buaF=) Rig? 1U/L
EREIEES
D BREACFHENTIERE TBA-120FRFE (HEAT A ANV AT b XBERSH)
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6.11.8 RHEERE
6.11.8.1 ks

ETOEPTHOVT, RMBEREIRGIBNIC X 0 BLBFE S, F43K - H - 5
5 ERE2ESLEH0RE - HE0oARIC L2 EMRREEH 2TV, BRETEL
77

6.11.8.2 BEESNRE

ETOEHIZHOVWT, RISRITHEBEOERE (BXHEER) 2RET DL L HIT, B
EELIREBOBRENSEE 100g 420 OHYNERSEH L,

BB, *HE2MH LIEEAEOREICOWTIEERN 2 IZHEL., 04 2HE THEM
L7,

B4, B, KofR. JEER. OER. FFIR., Bhgr. FHBEx R EE* IR 75

6.11.8.3 REHABYRE

Z2TOFEEFIZOVTRITTERE - HBEERL. U VBRE 10 vivedrsni <Y v
WCEELE, L, WXV VEEERE 10 vivedhb< U ViREEAR., BEREROH
FERITY CBEERE TR L 3 VW% I A EZNALT AT E R « 2.5 yvw%hA< Y ViRT
BEE#, BEAVRBRLEEIT 7 VBRCTEELZE., ThEh, U UBERE 10 vivk
BNV VBETREFEL, X770 088 LE, 208, IFELTA VY v
TFUREAERLERL, EHOMBHRAVCEHER (ARHBEAFTMC >V TR
2F) IKOWTERLE, * TRLULEBRAESRSEIC DWW TIRENEZHE Lz, §ER
REMDOHITTz, 2B, HRDERSOEENFRONIMHHEDOE R UM, #OF
JBl N HFIRIZ DD CIHMER O A B ICEEREO2BEIZ O W TIRER LT,
Bz, HEOBBIC W TIRME ERMROFEEME/NMEBA B IZRRE (3 Fl, 8
W& 1002, 4003 KT 4006) DL a2p v 7V UHFEE B W REAR LR AE
K OVPAS Befa =A% ERL, SR LT,

K. /DK, 88 (WEB) . e ERBk*, TEmMA, BIRR*. ER/NME*, Bl
Bx MR, R, BTV N8, BREY Vo, DR B, I (REXZET) .
8. T8B. =5 BE O ViREST) . BB, BB, BB, TR, BiE*.
BERE. FEE*. RBERE LA B, IRE* 78, WE (BHExEL) . XKBE (F
BxaEte) *. KBEHERG *RCRRHEEEA _

iz, R (RARIIIRKRE SBET, ~~vbFT Y v - 2 F VU REERE
HWETEB L, ) . N—F—BR* IREAR, T, RE. ETR STE* EE.
. BE. AR (B *. KE (B&H) *. BEHRNSAe (B RUGEEER
HLTREFELE,
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6.12  #EEHAEHT
=T 74—V FNEEOEENEE BEREICRIT 2 EENER EBHEIE.

BEREHEOWUE,. KE (FEENELS) | BHE, BKE, RREOCEEMNTE
B, MEERE, MBCFERERVCBEEET — 2250 T, XBRELERERLD
B CHEIN 21T o 72, KT, ERIC OOV TIX Bartlett REIC L Y HBEOREEIT
of. (BEALE : WA 1%) . D8P E L WVIESIE Dunnett 5% VT, ESEHBOE
& 1X Dunnett B! mean rank test # fiV T R RBEE SR BB L OB TREL T2 (F
BKEE RIS RU1%) . 2B, EEBIZOVWTE, FRECLIYEHOSBOE—
HOBRE (FEKE : Ffll 5%) 21T-o7-, ZOFER, E0BEIROONIHEK
IIXTREE L R ER SR L OFBHEDZEIZOVWT Student D tHRE (FENKE : MAl
SEN1%) &, ESBESRD L2 > 8BA1Z1E Aspin-Welch D t BRE (HEK
A S RO 1%) Z21Fo7279,
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7. BER&ER

71 —RE

FX#& % Table 1-1~1-3 & U* Appendix 1~10 {Z°R L7z,

1) #E5HIME

SHRBEOHE 1§ (B ES ; 1003) TREFENES 28 BICRD bz,
2) [EEHM

WTNOEMIZBWTY, BIEHFHZECCEEEIRD o1,

7.2 LG RIRE, BERE. BHRUVERESSE
7.2.1 A — gk Ee
FREE % Table 2-1~2-18 & O} Appendix 11~70 {27 L 7=,
1) #®E5HIR
F—T 74— FRBERIZBWTERE 1 EIZ 300 mgkg B EFHOMETILEL L2 D
EOFERBEERH LI, FIZFE-> TOBRIZRBWTERS 2 8IZ 300 mg/kg %58
DFE2/12F1C, %5 3EIZ 300 mg/kg T EFEDHE 4/12 Fl CEREOWMEIHRD b,
2) EIEHME
WTNOREEBRICBWNTHEFIT R, ML LXBEL 300 mgkg K58 L O
BICAEZIRO bR o Tz,

7.2.2 A
FRAR % Table 2-19, 2-20 K% % Appendix 71~76 {Z7R L7z,
) ®&E48E
WTHLOREERBICEBWTHEFEITR, ML bBHLEERYEREHLO
MIzBEZIRO LR T,
2) EIE2E
WTFNOBRERBIZBWTHEE TR, MEE bXBEEL 300 mgkg REGHE D
MIZERZEIRD oo Tz,

7.2.3 75

FRAE % Table 2-21, 2-22 K U* Appendix 77~82 {Z5R L7z,

) %548

MEREL bt R L B ERMDERSH L OMIFEESERO bR o T,
2) EE2HE

HERES LRI L 300 mg/kg BEH L OBICHFEEIR Db h o7,
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7.2.4 BREHE

FAE % Fig. 1~4. Table 2-23, 2-24 % U} Appendix 83~88 {2k LTz,

1) #5418

MERE L HXRE L SR ERSHOBREFRITZIFRFRICHEBL, FEEEIR
oo ts,

2) [EfE 28 . :

e B RBEL 300 mg/kg B EHOBREHEIIZIERICHEB L, FEEIIR
D LRI,

7.3 K&

FA& % Fig. 5. Table 3-1, 3-2 % U® Appendix 89~94 IZ7R L7z,

1) BE5HE

MERE L bR L BERMERSHOKEIIIZTRRHEB L, AEETRDLN
o,

2) EEHAE

MERE L b RTBREE L 300 mg/kg REBOKBIIRERKICHEBL, AREZEIRDLH
2hxoiz,

74 EHiS

4% % Fig. 6. Table 4-1, 4-2 BT Appendix 95~100 IZ7R L7z,

1) ®EHH

MERE L bRTBE L SR ERSHOBEERITIZEARICHERE L, FEETEDDL
Nighhot,

2) [EIEHIRM

R & HRTBEE L 300 mg/kg B EBOEBERILIZIZFARICHEE L, FEEIRDDL
Nnipnoin,

7.5 REBE EBKEST)

F#& % Table 5-1~5-8 & O Appendix 101~118 (TR L7z,

) #5438

EHEBIZBWTY bR (7.6 mg/dL LA L) MSxtBREEDORE 3/12 . 60 mg/kg
BEBEOME2/6 5], 300 mg/kg T EHOBEERF L 11/12F1TH LI, 300 mgkg &5
BEOMETY bV EBEAOEMERBRDONE, ZOMOESRER TREWTHhO
BMICHLEBEERRDONT, RE, BAERVCREZEICHLEHERYMERSHOMEE
EHXBHLEOMIIAREIRDODN o7,

2) EIE2HE

WTFHOBYICL ESRMNERICEFRERRD LR, RE, BAERVRESBEICD
300 mg/kg B 5REDHERE L DR L ORMICFEZIRD bR oT,
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7.6 MEFERE

FZ#& % Table 6-1~6-6 & U Appendix 119~136 (2R L7z,

1) BEHFEETR
HMEREOFEZFMEN 12 mg/kg REFHOET, AMERESRIZBIT 5 KEERAE
KUEROFBERSMEDR 12 mg/kg EFOHE, FEREMED 12 mgkg T GHEDOHT,
HREER LR OF B R EED 300 mgkg HEHOMTAH LN, £/, BMEKSEICKIT
%Y SR, FEBERK OREIERGHREOFTEZEMED 12 mg/kg BEHORET,
FRRREOBEERBED 300 ngkg REFOH TR LI,

2) EMEHIRMKRTR

300 mg/kg BEHOMETIL, WThOREHRBECBWIbMBH L OMICEESE
RO hotz,

7.7 MOEEERE

FR#& % Table 7-1~7-4 Jz " Appendix 137~148 IZ5R L7z,

1) ZEHEKRTR

B VAT o—VOFEZREMEN 300 mgkg B E5HOM RO LN,

2) [EEHIERK TR

TN A= ADEFEZEMED 300 mg/kg REFHOHE, HE2BMED 300 mg/kg & 58
DT, AST, LDH KU A/G thOF B2 RED 300 mg/kg T EHOM TR O b,

7.8 BREEE
F%A% % Table 8-1~8-8 J2 O} Appendix 149~172 2R L7z,
1) BREHMKTE

FFig : 300 m/kg B 5 BHEOMHE TN KX HENBEECTERR
ERRD bz,
=g : 60 mg/kg LA EOFBEBHOBETHRYEROFELEE
23, 300 mg/kg HEBHOETHNEREOFEREMEDL
RHLHNTZ,
2) EMEHARIET R
- LN : 300 mg/kg R EH THIERDAERRELIRD LN
7o
7.9 BIBRMR

AR % Table 9-1, 9-2 & TF Appendix 173~244 (27~ LTz,
1) BEHEKTR

R AR : 12 mg/kg B G-EEO#E 1/6 F T/IHEUEDFERD bz,
& : 300 mg/kg B G-BEDHE 2/6 . HE 5/6 F THIE DEEJEE
BROH LN,
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FHE
R LK
Z DA
2) [EIEEARRTE

300 mg/kg EBEDHE 1/6 I T/NEMEBFRD bz,
300 mg/kg W EBEORE 1/6 BIT/HNEULRRBO iz,
XTHRBEDORE 1/6 Hl CREHBENRD bz,

WTFROBMIZEWTH, RERIFBROohedoT,

710 HEHABFRE

FiA& % Table 10-1~10-5 & U} Appendix 173~244 {Z7% L7z,

1) BEHMKTER

FRYEREICLD LEZOND RV HHEDOT., HOBBEOFRIC, HBRWE

BEICL D LERPN DB EBIIRD b,

B

i

FER

FIRIZBWTHIE OBEEEN A L v 300 mg/kg 5
BEODE 2/6 ] & HE S/6 BlOENMY % & HLLT OFT RER
Dhiic, B D WITRERBIE ORY LB
28 300 mg/kg T E-BEDHE S/6 B L MERH T, BMHD
W ERERBROR T EEBERAN 300 mgkg B 5
BEORE 2/6 7] & 4/6 BITERD BT,

B 5V IXERE 2 RE OB/ MES BB O
176 . 60 mg/kg ¥ 5-BEDHE 3/6 . 300 mg/kg # 5B
DOHEEFITH LN, 60mgkg A EDOEEBHORETRR
SEEOEINMER D 2 WVITHEBRBIRBO b, RELR
HonicB D 5 HLREH (3 6l BiES 1002, 4003
FEUN4006) IZoWTH a2p 7 a7 Y UHiiEE AW f
R RREIEARAR D PAS RaEREER LER
L7efER, e2p Z7ur U B, PAS RISEMEEZRL
L ENnD, FBEMEI u ey VEETHD
b 211 R U £l

B/ NER O T BEAE X2 300 mg/kg B E-BE DR
4/6 FITRD bz,

R BN E N 2SR FREEDME 1/6 1. 12 mg/kg 58
DHE 3/6 Bl & i 2/6 B, 60 mg/kg ¥ SREDOMEES 3/6
%, 300 mg/kg & 5B OB 2/6 5l L #f 3/6 FITRH SN
776

BREHMFR TR TIIUTICRIFESRBO b, ZOHBREZENLLWTR

bREEORIL AR LI,
BRLEE

BRI BV T/ EAR R B 300 mgkg B 5EED
1/6 BT, SRR T EORD & SR NI E A8
= b,
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AR Bk
Do

B

g

i (REXZET)
TEE

B RR

KEEE 75

R

BE (SEER)

IR BR

2) EEHRK TR

B BN - R AR B REEOMH 1/6 BT
RmdDLNT,

B RBEOLFHRDRBEORE 2/6 I TRD LN
Yl

BRI A R D3 IRBEOME 3/6 B, 12 mg/kg 5
FEDHE2/6 B, 60 mg/kg B E-BEDHE 1/6 B, 300 mg/kg
BEHOHE 4/6 41T, BRIRBELCSIRBREOH 1/6
FI TR LTz,

BMH 5\ TR E 2 FIRE F AT e o Ze ke b b3 3t BREE
DU 3/6 Bl 300 mg/kg B EEEDME 4/6 5] T, BEILHK
NRZEREDS X RREEDOME 1/6 B, 12 mg/kg B 5-BEDHE 1/6
. 60 mg/kg B EREDHE 1/6 ). 300 mg/kg F5-BEDH
1/6 5l & 8 2/6 B TR O BT,

BRUR IR OEBE S X REEOME 1/6 . 300 mg/kg
BEBEDLE 1/6 HIT, BHMURIRBMEMZE IS Xt BEEDO R
1/6 FlTRO LTz,

B0 D A BEOHE 1/6 Bl TRO LT,

B ME NIRRT 300 mg/kg HEEED 1/6 FIT
RdbIT,

BB OEES T REEORE 2/6 4. 300 mg/kg
BERHOH 1/6 I TRD bz,
HIRITBWT/NE DS A DTz 300 mg/kg R EBED
/6 BTk, FEERFREOEELT DO,
FIRICBWTREHBER A SNt REEOHE 1/6 5T
3. BERBESRDLNE,
HRICBWTHRRBRODEES A G 12 mgkg B
RO 1/6 HiTik, WEEREREICREEIRD L
niphoi,

FBEOEAREG LD LEBEZ DN DBV HOBRIED b,

Gy

BRI RAE OGFBIE/IMER ST BEEOHRE 1/6 H, 300
mg/kg IR E-BEDHE 3/6 Bl TH LA, 300 mgkg DF 5B
OHEETRBEEEOHEIMERNRD bhi,

EEHARRTETRUTIORIFIRABO o), TOHBRRE ELLWTR

bRFEEORE L HBT Lz,

ik

R 72 P AR R AR 3 ot BREBE D 1EE 5/6 5. 300 mg/kg ¢ 5-

- REORE 3/6 1T, BWURRT OBFRESTREEORH

1/6 BITRR® iz,
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FiFhgt D BRPEZePHRRIE BE O AR 2R b A3t FREE O RE 1/6 61T,
BRI U ZEIEDS 300 me/kg B EREDHE 1/6 4T,
B R RO HIRREEES X BEEDOHE 1/6 B THRD

bz,

B : BMRREOCL ANXERE L 300 mg/kg HEFHOM
£ 16 TRD b,

e figk : BN E M S R REE O 2/6 Bl L HE 1/6 1. 300

mg/kg B GREDHE 2/6 5 L HE 1/6 B TRD LTz,
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8. EE

AFNVAFINT MO 28 BERERORSEERERE 6 HEiD Sprague-Dawley
% SPF 7 » b (Crl:CD(SD). 1 BfMEmER 6 UL 1218) 2FAWVWTERE L=, B5EIT0
(0.5 wh%A Fta—RKEHK - XREE) | 12, 60 Tt 300 mgkg & L. F7z,
XPRREE & 300 mg/kg D—EOEME (1 BEMERES 6 L) X oW TR ESHRK TR 28
FMORESR AR, BEEMORTEEEZRE L,

—REETIE. REHBPICRRFBEDS S REOHKE 1 6] (BES ; 1003) THD
N, BERALLERELBZ o1, B, BEHFPICZEERRD bR
Moz,

M —ROREE, BEERE, BARUVHEHREHE TR, A—7 74—V FRNEE
WBWTEES 1 BIZEH B2 0 EEROBEED 300 mgkg #EFHOHMTA LI, FHEK
URHEHERICRBABRFNELLEZA DN TO RV DOHRYMERE DR ENRRED
Niz, £z, FEF-TOBEIIBVWTEEORENEE 2 RO 3 81T 300 mg/kg
BROETHRAIN, k. BESIRAFTICIEIEENRD b hoT,

FERCEHEE T, HBRYERSOREIRD LRI o,

RigE EAEZET) T, 5B PICT b ARBMEF OB IME R A 300 mg/kg
BEHOHETRD LN, MiOREBRE CEERUVIEERB~OFEIALN TV
W2 b, HBRMEORBMEB LA ONE, B, ZOBIIAREICIVEELE
BEESIRD LN,

MRFERETIX, REHHEETRICALKESRICB T 2EFBKREEOREL AL
EROBENCBIT A FEBEREOBMED 300 mg/kg HEHOMETH LN, HMMERE L i
DOHEMKE SRR OHLERSENZIIECBRO LR TWRWNE ameﬁ%ﬁawwb
Teo £, AMEREOBEMEN 12 mg/kg HEFHOBE T, HMERTHRIZE T 5 KBIF Y
BERLROBEMED 12 mg/kg W EEDOHE, ﬁwﬁunggﬁﬁﬁwﬁr F72. B
BROEIZIRIT 5 Y o B R ERE KRB ERAREOEMED 12 mgkg BEHOD
BETHLNZR, WThbEAERICIEIRRLREIERED O TWARNWI L LB
&Il L7,

MEEERE T, BEHRBTRIIBa VAT 0 —VORED 300 mg/keg & 5-8f
DOHETRD bz, 2B, ZOEMITREIC L VLK LEEESRD bhi, £ O,
[EE BRI T BRI 7L 3 — 2 DIEME A 300 mg/kg BB DM T, AST,. LDH R A/G
HOBEE S 7 v a—ZXORED 300 mg/kg HEFHOHETH LN, WTNbIKE&
EThy, BEHBRTRIEARLECEIRD LR TH RN I &M BBRRME &k
L7z,

PEZERE T, FRIZBVT 300 mg/kg HE5HEOMMETEI R UOHENTEEDEE
25, KRR D 300 mg/kg & 5 BE D RET/INEH L ﬁﬂﬂ&ﬂﬁaﬂﬂkﬁx DB, £z,

BIZR T 300 mg/kg HEFHOMERE TRIRMICHTE OBIEED, HBEENICLATT A
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VERBRORFE LEBERIRD b, 2B, WThOBEbAREZXVHELALE
EHERRD LNz, BIBICBWVT 60mgkg L EOBREHOETHENEEORME L 300
mg/kg B EHOBETHIEEOHMEN, HEFHICH 60 mgkg A EOBREFHEDORE TR
HE OB/ MEORBEEE OEIER H 2 WVISHEESFE D bz, KRFlIc-W»
TH 2w 7 v 7Y Uil E A RE AR FRaERR ' PAS e A 2 /ER L
BRUEER, FBREMII Qu /a7 rTehd EHEBiLE, LEB-T, a2us e
TV T v NOBRAZ LRI THBIEND, BIROBIZEZERITIIEE
LW bl HEr L ? , Bic, EEARETEICH., SREMICREE OB/
K73 300 mg/kg REFHDHETH O, BERTHORFLRELTHL I ENHE
HEEIIIBEE LARAWEL L HE L, IRV TR BESNE S R OME &
12 mg/kg A EOBEFOMBETH LN, MIRFRECH/IMEL L OBENRDN
ZEERERDLNT, MBHEHLFAREOETHI 00, HRDEREOEET
X2V I Uiz, Zoft, EEHRKTRIC 300 mgkg BEH THE EEOHXTE
BEOBEESAONIZN, T<EETHH., BEHMKTRIIIAHRRZELIZED LR
TVRWIZ ENDBREELHBT L, £, SIRCEREHBRTHRICHERR. BER
UREE RO/ BRER B ORER, WIS REBURIL R Eh D, (BB & L,

UEDHER, AFNVAFINGT P OXRRBREGTICRBIT2ERLERIT, HHEE L
ERE{E LTHIEL B ORBFEBREND 60 mg/kg/day LHEE I,
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1)
2)
3)
4)
3)

6)
7

Xk

AFVAF YNNG DTy M lvic 14 BERKER A REESHERR
(FHRAR) GHRESERY VY —FEr&— BBRES : C-B449, 2009 F)
Snedecor GW, Cochran WG. Statistical methods.8th ed. Ames: lowa State University
Press;1989.
Dunnett CW. A multiple comparison procedure for comparing several treatments with a

control.J Am Stat Assoc 1955; 50:1096-121.

Dunnett CW. New tables for multiple comparisons with a control. Biometrics 1964;
20:482-91.

AR (1977) : EZHFRE —BHE & AT — 1 R R FEHRS, B

EARIE (1981) : FEZDEEAM — FHE & AT — 11 BRI KFEHRS, B

C.A. Montgomery, Jr., and J.C. Seely : 10. Kidney. In “Pathology of the Fischer Rat”,
edited by G.A. Boorman et al., Academic Press, Inc., San Diego, pp.129, 1990.
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0— —m 60 mg/kg
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O { 1 i | j
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Interval (minute)
Fig.1 A 28-day oral toxicity study of 4-phenylbutenone in rats with a recovery period of 2 weeks

Motor activity (Week 4 of administration period)
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Fig.? A 28-day oral toxicity study of 4-phenylbutenone in rats with a recovery period of 2 weeks

Motor activity (Week 4 of administration period)
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Fig.3 A 2B8-day oral toxicity study of 4-phenylbutenone in rats with a recovery period of 2 weeks

Motor activity (Week 2 of recovery period)
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Fig.4 A 2B8-day oral toxicity study of 4-phenylbutenone in rats with a recovery period of 2 weeks

Motor activity (Week 2 of recovery period)
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Fig.b A 2B8-day oral toxicity study of 4-phenylbutenone in rats with a recovery period of 2 weeks
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A 28-day oral toxicity study of 4-phenylbutenone in rats with a recovery period of 2 weeks
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Table 1-1 A 28-day oral toxicity study of 4-phenylbutenone in rats with a recovery period of 2 weeks

Clinical signs (Administration period)

Day of administration

Sex Dose Findings
ng/kg 1 2 3 4 5 6 7 8 9 10 11 12 13 14
0 No. of animals 12 12 12 12 12 12 12 12 12 12 12 12 12 12
No abnormality 12 12 12 12 12 12 12 12 12 12 12 12 12 12
Male 12 No. of animals 6 6 6 6 6 6 6 6 6 6 6 6 6 6
No abnormality 6 6 6 6 6 6 6 6 6 6 6 6 6 6
60 No. of animals 6 6 8 6 6 6 8 6 6 6 6 6 6 6
No abnormality 6 6 8 6 6 6 6 6 6 6 6 6 6 6
300 No. of animals 12 12 12 12 12 12 12 12 12 12 12 12 12 12
No abnormality 12 12 12 12 12 12 12 12 12 12 12 12 12 12
0 No. of animals 12 12 12 12 12 12 12 12 12 12 12 12 12 12
No abnormality 12 12 12 12 12 12 12 12 12 12 12 12 12 12
Female 12 No. of arimals 6 6 6 6 6 6 6 6 6 [} 6 6 6 6
No abnormality 6 6 6 6 6 6 6 6 6 6 6 6 6 6
60 No. of animals 6 6 6 6 6 6 6 6 6 6 6 6 6 6
No abnormality 6 6 6 6 6 6 6 6 6 6 6 6 6 6
300 No. of animals 12 12 12 12 12 12 12 12 12 12 12 12 12 12

No abnormality 12 12 12 12 12 12 12 12 12 12 12 12 12 12
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Table 1-2 A 28-day oral toxicity study of 4-phenyibutenone in rats with a recovery period of 2 weeks

Clinical signs (Administration period)

Day of administration

Sex Dose Findings
mg/kg 15 16 17 18 19 20 21 22 23 24 25 26 27 28
0 No. of animals 12 12 12 12 12 12 12 12 12 12 12 12 12 12
No abnormality 12 12 12 12 12 12 12 12 12 12 12 12 12 11
Excoriation 0 0 Q o] 0 0 0 ¢ [¢] Q 0 ¢ 0 1
Male 12 No. of animals 6 6 6 6 6 6 6 6 6 6 6 6 6 6
No abnormality 6 6 6 6 6 8 6 6 6 6 6 6 6 6
60 No. of animals 6 6 6 6 6 [} 6 6 6 6 6 6 6 6
No abnormality [ 8 [ 6 [ 6 6 6 8 6 6 6 6 6
300 No. of animals 12 12 12 12 12 12 12 12 12 12 12 12 12 12
No abnormality 12 12 12 12 i2 12 12 12 12 12 12 12 12 12
0 No. of animals 12 12 12 12 12 12 12 12 12 12 12 12 12 12
No abnormality 12 12 12 12 12 12 12 12 12 12 12 12 12 12
Female 12 No. of animals 6 6 [ 6 6 6 6 6 6 6 [§] [$) 6 G
No abnormality 6 6 6 6 8 6 6 6 6 6 6 6 8 6
60 No. of animals 6 6 6 6 [§] 6 6 6 6 ¢} 6 6 6 6
No abnormality 6 6 6 6 6 6 6 6 6 6 6 6 6 6
300 No. of animals 12 12 12 12 12 12 12 12 i2 12 12 12 12 12

No abnormality 12 12 12 12 12 12 12 12 12 12 12 12 12 12
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Table 1-3 A 28-day oral toxicity study of 4-phenylbutenone in rats with a recovery period of 2 weeks
Clinical signs (Recovery period)
Day of recovery
Sex Dose Findings

meg/kg 1 2 3 4 5 6 7 8 ] 10 11 12 13 14
Male 0 No. of animals 6 6 6 6 [¢] ] 6 6 [} 6 6 6 6 6
No abnormality 6 6 6 6 6 6 6 6 6 6 6 6 6 6
300 No. of animals 6 6 6 6 6 6 6 6 6 8 6 6 6 6
No abnormality 6 6 6 6 6 6 6 6 8 6 6 6 6 6
Female 0 No. of animals 6 6 6 6 6 [§] 6 6 6 6 6 6 6 6
No abnormality 6 6 6 6 6 6 6 6 6 6 6 6 6 6
300 No. of animals 3] 6 6 6 [§] 6 6 6 6 6 6 6 6 6
No abnormality 6 6 6 6 6 [ 6 6 6 6 6 6 6 8
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Table 2-1 A 28-day oral toxicity study of 4-phenylbutenone in rats with a recovery period of 2 weeks
Detailed clinical signs : home cage observation (Week 1 of administration period)
Sex Male Female
Dose (mg/kg) 0 12 60 300 0 12 60 300
Parameter No. of animals 12 6 6 12 12 6 6 12
Posture
Normal 12 6 6 12 12 6 6 12
Convulsion
None 12 6 6 12 12 6 6 12
Abnormal behavior
None 12 6 6 12 12 6 6 12
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Table 2~2 A 28-day oral toxicity study of 4-phenylbutenone in rats with a recovery period of 2 weeks

Detailed clinical signs : home cage observation (Week 2 of administration period)

Sex Male ’ Female
Dose (mg/kg) 0 12 60 300 0 12 60 300
Parameter No. of animals 12 6 [ 12 12 6 6 12
Posture
Normal 12 6 6 12 12 6 6 12
Convulsion
None 12 6 6 12 12 6 6 12

Abnormal behavior
None 12 6 6 12 12 6 6 12
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Table 2-3 A 28-day oral toxicity study of 4-phenylbutenone in rats with a recovery period of 2 weeks

Detailed clinical signs : home cage observation (Week 3 of administration period)

Sex Male Female
Dose (mg/kg) 0 12 60 300 0 12 60 300
Parameter No. of animals 12 6 6 12 12 6 6 12
Posture
Normal 12 6 6 12 12 6 [ 12
Convulsion
None 12 6 6 12 12 6 [ 12

Abnormal behavior
None 12 [§] 6 12 12 6 6 12
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Table 2-4 A 28-day oral toxicity study of 4-<phenylbutenone in rats with a recovery period of 2 weeks

Detailed clinical signs : home cage observation (Week 4 of administration period)

Sex Male Female
Dose (mg/kg) 0 12 60 300 4] 12 60 300
Parameter No. of animals 12 6 6 12 12 6 6 12
Posture
Normal 12 6 6 12 12 6 6 12
Convulsion
None 12 6 6 12 12 6 6 12

Abnormal behavior
None 12 <] 6 12 12 6 6 12
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Table 2-5 A 28-day oral toxicity study of 4-phenylbutencne in rats with a recovery period of 2 weeks
Detailed clinical signs : home cage observation (Week 1 of recovery period)
Sex Male Female
Dose (mg/kg) 300 0 300
Parameter No. of animals 8 6 8
Posture
Normal 6 6 6
Convulsion
None 6 6 6
Abnormal behavior
None 6 6 6
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Table 2-6 A 28-day oral toxicity study of 4-phenylbutenone in rats with a recovery period of 2 weeks
Detailed clinical signs : home cage observation (Week 2 of recovery period)
Sex Male Female
Dose (mg/kg) 300 0 300
Parameter No. of animals 6 6 6
Posture
Normal 6 6 6
Convulsion
None 6 6 6
Abnormal behavior
None 6 6 [}
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Table 2-7 A 2B-~day oral toxicity study of 4-phenylbutenone in rats with a recovery period of 2 weeks

Detailed clinical signs : in-the-hand observation (Week 1 of administration period)

Sex Male Female
Dose (mg/kg) [ 12 60 300 0 12 60 300

Parameter No. of animals 12 6 6 12 12 6 6 12
Ease of removal from cage

Easy 12 6 6 12 12 6 6 12
Fur condition

Normal 12 6 [ 12 12 6 6 12
Skin

Normal 12 6 6 12 12 6 6 12
Secretions~Eye, Nose

Absent 12 6 6 12 12 6 6 12
Exophthalmos

Absent 12 6 6 12 12 6 8 12
Palpebral closure

Normal 12 6 8 12 12 6 [§] 12
Mucosal membranes

Normal 12 6 6 12 12 6 6 12
Lacrimation

Normal 12 6 6 12 12 6 6 12
Piloerection )

Absent 12 6 6 12 12 6 6 12
Pupil size

Normal 12 6 6 12 12 6 6 12
Salivation

None 12 6 6 12 12 6 6 12

Abnormal respiration
Absent 12 6 6 12 i2 6 6 12

Reactivity to handling
Easy 12 6 6 12 12 6 6 12
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Table 2-8 A 28-day oral toxicity study of 4-phenylbutenone in rats with a recovery period of 2 weeks

Detailed clinical signs : in-the-hand observation (Week 2 of administration period)

Sex Male Female
Dose {(mg/kg) 0 12 60 300 0 12 60 300

Parameter No. of animals 12 6 6 12 12 6 6 12
Ease of removal from cage

Easy 12 6 [ 12 12 6 6 12
Fur condition '

Normal 12 6 6 12 12 6 6 12
Skin

Normal 12 6 6 12 12 8 6 12
Secretions-Eye, Nose

Absent 12 6 6 12 12 6 6 12
Exophthalmos

Absent 12 6 6 12 12 6 6 12
Palpebral closure

Normal 12 6 6 12 12 6 6 12
Mucosal membranes

Normal 12 6 6 12 12 6 6 12
Lacrimation

Normal 12 6 6 12 12 6 6 12
Piloerection

Absent 12 6 6 12 12 6 6 12
Pupil size

Normal 12 6 6 12 12 6 6 12
Salivation

None 12 6 6 10 12 6 6 12

Silight 0 0 0 2 0 0 0 0

Abnormal respiration
Absent 12 6 6 12 12 6 8 12

Reactivity to handling
Easy 12 6 6 12 12 6 6 12
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Table 2-9 A 28-day oral toxicity study of 4-phenylbutenone in rats with a recovery period of 2 weeks

Detailed clinical signs : in-the-hand observation (Week 3 of administration period)

Sex Male Female
Dose (mg/kg) 0 12 60 300 0 12 60 300

Parameter No. of animals 12 6 6 12 12 6 6 12
Ease of removal from cage

Easy 12 8 6 12 12 8 6 12
Fur condition

Normal 12 6 8 12 12 6 [ 12
Skin

Normal 12 6 6 12 12 [ 6 12
Secretions-Eye, Nose

Absent i2 6 [ 12 12 6 6 12
Exophthalmos

Absent 12 6 6 12 12 8 6 12
Palpebral closure

Normal 12 6 6 12 12 6 6 12
Mucosal membranes

Normal 12 6 6 12 12 6 [} 12
Lacrimation

Normal 12 6 6 12 12 8 6 12
Piloerection

Absent 12 6 6 12 12 6 6 12
Pupil size

Normal 12 6 6 12 12 6 6 12
Salivation

None 12 [ [ 8 12 6 G 12

Slight 0 0 0 4 0 0 0 0

Abnormal respiration
Absent 12 6 6 12 12 [ 6 12

Reactivity to handling
Easy 12 6 [ 12 12 6 6 12
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Table 2-10 A 28-day oral toxicity study of 4-phenylbutenone in rats with a recovery period of 2 weeks

Detailed clinical signs : in-the-hand observation (Week 4 of administration period)

Sex Male Female
Dose (mg/kg) 0 12 60 300 0 12 60 300

Parameter No. of animals 12 6 6 12 12 6 6 12
Ease of removal from cage

Easy 12 6 6 12 12 6 6 12
Fur condition

Normal 12 6 6 12 12 6 6 12
Skin

Normal 12 6 6 12 12 6 6 12
Secretions-Eye, Nose

Absent 12 6 6 12 12 8 6 12
Exophthalmos

Absent 12 6 6 12 12 6 [¢] 12
Palpebral closure

Normal 12 6 6 12 12 6 6 12
Mucosal membranes

Normal ) 12 6 6 12 12 6 6 12
Lacrimation

Normal 12 6 6 12 12 6 6 12
Pilloerection

Absent 12 6 6 12 12 [ 6 12
Pupil size

Normal 12 6 6 12 12 6 6 12
Salivation

None 12 6 6 12 12 6 6 12

Abnormal respiration
Absent 12 6 6 12 12 6 6 12

Reactivity to handling
Easy 12 6 6 12 12 6 6 12
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Table 2-11 A 28-day oral toxicity study of 4-phenylbutencne in rats with a recovery period of 2 weeks

Detailed clinical signs : in-the-hand observation (Week 1 of recovery period)

Sex Male Female
Dose (mg/kg) 0 300 0 300
Parameter No. of animals 6 6 6 6

Ease of removal from cage

Easy 6 6 6 6
Fur condition

Normal 6 6 6 6
Skin

Normal 6 6 6 6
Secretions-Eye, Nose

Absent 6 6 6 6
Exophthalmos

Absent 6 [ 6 6

Palpebral closure
Normal 6 6 6 6

Mucosal membranes

Normal 6 6 6 6
Lacrimation

Normal 6 6 6 6
Piloerection

Absent 6 6 6 6

Pupil size
Normal 6 6 6 6

Salivation

None 6 5] 6 6
Abnormal respiration
Absent 6 6 6 6

Reactivity to handling
Easy 6 6 6 6
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Table 2-12 A 28-day oral toxicity study of 4-phenylbutenone in rats with a recovery period of 2 weeks

Detailed clinical signs : in-the-hand observation (Week 2 of recovery period)

Sex Male Female
Dose (mg/kg) 0 300 0 300
Parameter No. of animals 6 6 6 6

Ease of removal from cage

Easy 6 6 6 6
Fur condition :

Normal 6 6 6 6
Skin

Normal 6 6 6 6
Secretions-Eye, Nose

Absent 6 6 6 6
Exophthalmos

Absent 6 6 6 6
Palpebral closure

Normal 6 6 6 6
Mucosal membranes

Normal 6 6 6 6
Lacrimation

Normal 6 6 6 6
Piloerection

Absent 6 6 6 6
Pupil size

Normal 6 6 6 6
Salivation

None 6 6 6 6

Abnormal respiration
Absent 6 6 6 6

Reactivity to handling
Easy 6 6 6 6
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Table 2-13 A 28-day oral toxicity study of 4-phenylbutenone in rats with a recovery period of 2 weeks

Detailed clinical signs : open field observation (Week 1 of administration period)

Sex Male Female
Dose (mg/kg) 0 12 60 300 0 12 60 300

Parameter No. of animals 12 [ 6 12 12 6 6 12
Arousal

Normal 12 6 6 12 12 6 6 12
Convulsion

None 12 6 6 12 12 6 6 12
Abnormal behavior

None 12 6 6 12 12 6 6 12
Stereotypy

None 12 6 6 12 12 6 6 12
Gait

Normal 12 6 6 12 12 6 6 12
Posture

Normal 12 6 6 12 12 6 6 12
Grooming

None 12 6 6 12 12 6 6 12
Rearing count (Mean+S.D.) 4+ 3 4+ 4 3+ 3 2+ 2 9+ 3 6+ 2 8+ 2 6+ 2«D
Defecation count (Mean+S.D.) 1+ 1 1+ 1 0+ 0 i+ 1 0+ 0 0+ 0 0+ O 0+ O
Urination

None 7 4 5 5 12 6 6 12

Small amount 5 2 1 7 0 0 0 0

# : p<0.05 (Significant difference from control group)
D : Dunnett's test
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Table 2-14 A 28-day oral toxicity study of 4-phenylbutenone in rats with a recovery period of 2 weeks
Detailed clinical signs open field observation (Week 2 of administration period)
Sex Male Female
Dose (mg/kg) 0 12 60 300 0 12 60 300

Parameter No. of animals 12 6 6 12 12 6 6 12
Arousal

Normal 12 6 6 12 12 6 6 12
Convulsion

None 12 [¢] 6 12 12 6 6 12
Abnormal behavior

None 12 6 6 12 12 6 6 12
Stereotypy

None 12 6 6 12 12 6 6 12
Gait

No/minimal location 1 0 0 1 0 0 0 0

Normal 11 6 6 11 12 6 6 12
Posture

Normal 12 6 6 12 12 6 6 12
Grooming

None 12 6 6 12 12 6 6 12
Rearing count (Mean+S.D.) 3+ 3 6+ 2 3+ 2 3+ 2 9+ T+ 6+ 7+ 2
Defecation count (Mean+S.D.) 1+ 2 0+ 1 0+ O 1+ 2 0+ 0 0+ 0 0+ 0+ 0
Urination '

None 9 6 S 7 12 6 6 12

Small amount 3 0 1 5 0 0 0 0

No significant difference in any treated groups from control group.
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Table 2-15 A 28-day oral toxicity study of 4-phenylbutenone in rats with a recovery period of 2 weeks
Detailed clinical signs open field observation (Week 3 of administration period)
Sex Male Female
Dose (mg/kg) 0 12 60 300 0 12 60 300

Parameter No. of animals 12 6 6 12 12 6 6 12
Arousal

Normal 12 6 6 12 12 6 6 12
Convulsion

None 12 [} 6 12 12 6 6 12
Abnormal behavior

None 12 6 6 12 12 6 6 12
Stereotypy

None 12 6 6 12 12 6 6 12
Gait

No/minimal location 2 0 0 0 0 0 0 0

Normal 10 [ 6 12 12 6 6 12
Posture

Normal 12 6 6 12 12 6 6 12
Grooming

None 12 6 6 12 12 6 8 12
Rearing count (Mean+S.D.) 5+ 3 6+ 2 5+ 2 4+ 4 10+ 4 T+ 2 8+ 3 9+ 1
Defecation count (Mean+S.D.)} 0+ 1 0+ 0 0+ 1+ 1 0+ 0+ 0 0+ 0 0o+ 0
Urination

None 9 6 [¢] 9 12 6 ] 12

Small amount 3 0 0 3 0 0 0 0

No significant difference in any treated groups from control group.
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Table 2-186 A 28-day oral toxicity study of 4-phenylbutenone in rats with a recovery period of 2 weeks
Detailed clinical signs open field observation (Week 4 of administration period)
Sex Male Female
Dose (mg/kg) 0 i2 60 300 0 12 60 300

Parameter No. of animals 12 6 6 12 12 6 6 12
Arousal

Normal 12 6 6 12 12 6 6 12
Convulsion

None 12 6 6 12 12 6 6 12
Abnormal behavior

None 12 6 6 12 12 6 6 12
Stereotypy

None 12 6 [¢] 12 12 6 6 12
Gait

No/minimal location 1 0 0 1 0 0 0 0

Normal 11 6 6 11 12 6 6 12
Posture

Normal 12 6 6 12 12 6 6 12
Grooming

None 12 6 6 12 12 6 6 12
Rearing count (Mean+S.D.) 4+ 4+ 3 4+ 2 4+ 3 10+ 4 10+ 2 T+ 2 9+
Defecation count (Mean#*S.D.) 0+ 0+ 0 0+ O i+ 1 0+ O 0+ 0 0+ 0 0+
Urination

None 11 6 [ 12 11 8 6 12

Small amount 1 0 0 0 1 0 0 0

No significant difference in any treated groups from control group.
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Tabhle 2-17 A 28~day oral toxicity study of 4-phenylbutenone in rats with a recovery period of 2 weeks

Detailed clinical signs : open field observation (Week 1 of recovery period)

Sex Male Female
Dose (mg/kg) 0 300 0 300

Parameter No. of animals 6 6 6 [}
Arousal

Normal 6 6 6 6
Convulsion

None 6 6 6 6
Abnormal behavior

None 6 6 6 6
Stereotypy

None 6 6 6 6
Gait

Normal 6 6 [ 6
Posture

Normal 6 6 6 6
Grooming

None 6 6 3] 6
Rearing count (Mean+S.D.) 6+ 1 4+ 3 11+ 3 9+ 3
Defecation count {(Mean+S.D.) 0+ 0 1+ 2 0+ 0 0+ 0
Urination

None [§] 6 6 6

No significant difference between treated group and control group.
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Table 2-18 A 28-day oral toxicity study of 4-phenylbutenone in rats with a recovery period of 2 weeks

Detailed clinical signs : open field observation (Week 2 of recovery period)

Sex Male Female
Dose (mg/kg) 0 300 0 300

Parameter No. of animals 6 6 6 6
Arousal

Normal 6 6 6 6
Convulsion

None 6 6 6 6
Abnormal behavior

None 6 6 [ 6
Stereotypy

None 6 6 6 6
Gait

Normal 6 6 6 6
Posture

Normal 6 ¢ 6 6
Grooming

None 6 6 6 6
Rearing count (Mean+S.D.) 6+ 1 3+ 3 11+ 3 9+ 2
Defecation count (Mean+S.D.) 0+ 0 0+ 1 0+ O 0+ 0
Urination

None 6 5 6 6

Small amount 4] 1 Q 0

No significant difference between treated group and control group.
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Table 2-19 A 28-day oral toxicity study of 4-phenylbutenone in rats with a recovery period of 2 weeks

Manipulative test (Week 4 of administration period)

Sex Male Female
Dose (mg/kg) 0 12 60 300 0 12 60 300
Parameter No. of animals 12 6 [¢] 12 12 6 6 12
Auditory response
Normal 12 6 6 12 12 6 6 12
Approach response
Normal 12 6 6 12 12 6 6 12
Touch response
Normal 12 [¢] [ 12 12 6 6 12
Tail pinch response
Normal 12 8 6 12 12 6 6 12
Pupiliary reflex
Pass, both 12 4] 6 12 12 6 [ 12
Aerial righting reflex
{Total score: Mean+S.D.) 0+ 0 0+ 0 0+ 0 0+ 0 0+ O 0+ 0 0+ 0 0+ 0
Landing foot splay (mm: Mean+S.D.) T1+20 66+15 68+12 66+20 54+14 55+10 54+18 49+11

No significant difference in any treated groups from control group.
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Table 2-20 A 28-day oral toxicity study of 4-phenylbutenone in rats with a recovery period of 2 weeks

Manipulative test (Week 2 of recovery period)

Sex Male Female
Dose (mg/kg) 0 300 0 300
Parameter No. of animals 6 6 6 6
Auditory response
Normal 6 6 (4 6
Approach response
Normal 6 6 6 6
Touch response
Normal 6 6 6 6
Tail pinch response
Normal 6 6 [¢] 6
Pupillary reflex
Pass, both 6 6 6 6
Aerial righting reflex
(Total score: Mean+S.D.) 0+ 0 0+ 0 0+ 0 0+ 0
Landing foot splay (mm: Mean+S.D.) 84+ 9 86+13 43+13 50+15

No significant difference between treated group and control group.
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Table 2-21 A 28-day oral toxicity study of 4-phenylbutenone in rats with a recovery period of 2 weeks

Grip strength (Week 4 of administration period)

Sex Dose Fore limb Hind 1imb
mg/kg g g

0 No. 12 12

Mean 1154 482

S.D. 97 73

Male 12 No. 6 6
Mean 1166 540

S.D. 186 42

60 No. 6 6

Mean 1147 527

S.D. 83 77

300 No. 12 12

Mean 1136 490

S.D. 147 96

0 No. 12 12

Mean 760 397

S.D. 118 117

Female 12 No. 6 6
Mean 803 400

S.D. 126 144

60 No. [$] 6

Mean 780 437

S.D. 142 98

300 No. 12 12

Mean 694 418

S.D. 151 132

No significant difference in any treated groups from control group.



B-6581

Table 2-22 A 28-day oral toxicity study of 4-phenylbutenone in rats with a recovery period of 2 weeks

Grip strength (Week 2 of recovery period)

Sex Dose Fore limb Hind limb
mg/kg g g

Male 0 No. 6 6
Mean 1546 645

S.D. 87 107

300 No. 6 6

Mean 1587 628

S.D. 151 70

Female [0} No. 6 8
Mean 1035 574

S.D. 128 68

300 No. 6 6

Mean 1060 512

S.D. 140 71

No significant difference between treated group and control group.
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Table 2-23 A 28-day oral toxicity study of 4-phenylbutencne in rats with a recovery period of 2 weeks

Motor activity (Week 4 of administration period)

Interval (minutes)

Sex Dose
ng/kg 0-10 10-20 20-30 30-40 40-50 50-60 Total(0-60)
0 No. 12 12 12 12 12 12 12
Mean 413 349 299 308 297 264 1930
S.D. 37 43 79 67 59 98 196
Male 12 No. 6 6 6 6 6 6 6
Mean 437 371 353 301 312 202 1976
S.D. 46 52 59 73 57 152 322
60 No. 6 [¢] ] 6 6 [ 6
Mean 378 367 353 296 337 319 2049
S.D. 75 35 56 88 47 88 180
300 No. 12 12 12 12 12 12 12
Mean 414 350 324 329 285 262 1983
S.D. 47 36 61 63 108 97 225
0 No. 12 12 12 12 12 12 12
Mean 384 327 275 270 277 261 1793
S.D. 34 72 55 69 80 58 247
Female 12 No. 6 6 8 6 6 6 3]
Mean 416 365 315 321 282 265 1963
S.D. 15 34 34 33 94 40 134
G0 No. 6 (] 6 6 6 6 6
Mean 407 356 324 332 257 256 1832
S.D. 22 42 29 63 73 86 165
300 No. 12 12 12 12 12 12 12
Mean 370 318 289 281 250 284 1791
S.D. 40 52 69 46 115 108 309

Unit : Count
No significant difference in any treated groups from control group.
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Table 2-24 A 28-day oral toxicity study of 4-phenylbutenone in rats with a recovery period of 2 weeks

Motor activity (Week 2 of recovery period)

Interval {minutes)

Sex Dose
mg/kg 0-10 10-20 20-30 30-40 40-50 50~60 Total(0-60)
Male 0 No. [ 6 [¢] 6 [ 6 6
Mean 400 332 309 322 296 280 1939
S.D. 27 86 48 33 49 47 230
300 No. 6 6 6 6 6 6 6
Mean 399 334 311 293 248 267 1852
S.D. 39 21 73 59 149 119 375
Female 0 No. 6 8 6 6 6 6 6
Mean 411 328 304 278 252 252 1826
S.D. 55 50 113 79 124 120 409
300 No. 8 6 6 6 6 6 6
Mean 374 328 296 250 247 231 1728
S.D. 37 30 61 99 78 70 279

Unit : Count
No significant difference between treated group and control group.
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Table 3-1 A 28-day oral toxicity study of 4-phenylbutenone in rats with a recovery period of 2 weeks
Body weight (Administration period)
Day of administration
Sex Dose Gain
mng/kg 1 4 7 10 14 17 21 24 28 1-28
0 No. 12 12 12 12 12 12 12 12 12 12
Mean 206 236 264 292 327 351 379 392 411 204
5.D. 9 11 12 13 14 15 16 17 21 22
Male 12 No. 6 6 6 6 6 6 6 6 6 6
Mean 208 236 264 293 329 352 382 400 416 208
§.D. 10 14 18 20 26 28 36 42 48 40
60 No. 6 6 6 6 6 8 8 6 6 6
Mean 208 236 262 290 326 348 376 390 408 200
5.D. 11 12 15 18 24 29 31 34 33 28
300 No. 12 12 12 12 12 12 12 12 iz 12
Mean 206 233 261 288 322 348 378 392 413 208
S.D. 7 8 11 13 17 22 25 27 29 26
0 No. 12 12 12 12 12 12 12 12 12 12
Mean 168 179 191 201 218 226 238 248 256 88
§.D. 7 7 9 9 11 11 13 18 18 14
Female 12 No. 6 6 6 6 6 ] 6 6 6 6
Mean 169 180 191 204 218 225 236 249 253 84
S.D. 3 4 7 10 10 9 12 9 10 8
60 No. 6 6 6 6 6 6 6 6 6 6
Mean 171 184 195 204 219 225 235 248 254 83
S.D. 5 4 5 6 7 6 7 9 10 10
300 No. 12 12 12 12 12 12 12 12 12 12
Mean 171 183 192 203 216 226 239 249 256 85
§.D. 10 10 11 14 14 14 14 15 15 9
Unit : g

No significant difference

in any treated groups from control group.
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Table 3-2 A 28-day oral toxicity study of 4-phenylbutenone in rats with a recovery period of 2 weeks
Body weight (Recovery period)
Day of recovery
Sex Dose Gain
mg/kg 1 3 7 10 14 1-14
Male 0 No. G <] 6 6 6 6
Mean 425 439 462 473 488 64
S.D. 16 14 16 16 19 9
300 NO. 6 6 6 6 6 6
Mean 409 420 440 452 470 62
S$.D. 26 30 30 29 31 7
Female 0 No. 6 6 6 6 6 6
Mean 263 271 279 279 284 21
S.D. 10 9 9 6 7 10
300 No. 6 6 6 6 6 6
Mean 257 264 271 276 285 28
S.D. 16 15 14 16 18 4
Unit : g

No significant difference

between treated group and control group.
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Table 4-1 A 28-day oral toxicity study of 4-phenylbutenone in rats with a recovery period of 2 weeks
Food consumption (Administration period)
Day of administration
Sex Dose
mg/kg 1 7 14 21 28
0 No. 12 12 12 12 12
Mean 24 26 28 29 28
S.D. 2 2 2 2 2
Male 12 No. 6 6 6 6 6
Mean 25 25 28 29 28
S.D. 3 3 3 3 5
60 No. 6 6 6 6
Mean 25 26 28 29 28
S.D. 1 2 2 3 2
300 No. 12 12 1 12 12
Mean 23 25 27 29 29
S.D. 1 1 2 3 3
4] No. 12 12 12 12 12
Mean 18 18 18 20 20
S.D. 3 2 1 1 2
Female 12 No. 6 6 6 6 6
Mean 17 18 18 19 20
S.D. 1 1 2 1 1
60 No. 6 6 6 6
Mean 18 18 19 19 20
S.D. 3 1 1 2 2
300 No. 12 12 12 12 12
Mean 18 18 19 20 20
S.D. 2 1 2 1 1

Unit : g/rat/day
No significant difference

in any treated groups from control group.
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Table 4-2 A 28-day oral toxicity study of 4-phenylbutenone in rats with a recovery period of 2 weeks
Food consumption (Recovery period)
Day of recovery
Sex Dose
mg/kg 7 14
Male 0 No. <] 6
Mean 30 30
S.D. 1 2
300 No. 6 [
Mean 29 29
S.D. 1 2
Female 0 No. 6 6
Mean 21 21
S.D. 1 1
300 No. 6 6
Mean 21 22
S.D. 1 2

Unit : g/rat/day

No significant difference between treated group and control group.
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Table 5-1 A 28-day oral toxicity study of 4-phenylbutenone in rats with a recovery period of 2 weeks

Urinalysis (Week 4 of administration period)

1) 2) 3)
pH Protein Ketone body Glucose
Sex Dose No.
mg/kg 5.0 5.5 6.0 6.5 7.0 7.5 8.0 8.5 9.0 R T I S S I LR — += o+ ++ e+
0 12 ] 0 0 0 0 1 0 8 3 1 7 4 0 0 0 8 1.3 0 0 0 12 0 0 0 O 0
Male 12 6 0 0 0 0 0 0 1 4 1 1 4 1 0 0 0 5 1 0 0 0 0 6 0 0 0 O [0}
60 6 0 0 0 0 0 1 1 4 0 1 3 2 0 0 0 1 3 2 0 O 0 6 0 0 0 O 4]
300 12 0 0 0 0 1 1 1 9 0 0 3 9 0 O 0 0 011 1 © 0 12 0 0 0 O° 0
[} 12 0 0 0 0 0 1 1 7 3 8 4 0 0 O 0 8 4 0 0 O 0 12 0 0 0 O 0
Female 12 6 0 0 0 0 0 2 2 2 [¢] 3 3 0 0 0 0 6 0 0 0 O 0 6 0 0 0 0 0
60 6 0 0 0 1 0 2 1 2 0 5 1 0 0 o0 0 3 3 0 0 O 0 6 0 0 0 O 0
300 12 0 0 3 4 1 Q 3 1 0 4 2 5 1 ¢ 0 1 0 6 5 0 0 12 0 0 O 0 0
1) - : <10 mg/dL +- 1 10 - 25 mg/dL + : 26 - 85 mg/dL ++ : 86 - 250 mg/dL +4+ @ 251 - 600 mg/dL ++++ : >600 mg/dL
2) - : <5 mg/dL +- 1 5 - 7.5 mg/dL + : 7.6 - 30 mg/dL ++ : 31 - 70 mg/dL +++ ;71 - 125 mg/dL ++++ 1 >125 mg/dL

3) - : <30 mg/dL +- : 30 - 60 mg/dL + 1 61 - 125 mg/dL ++ : 128 - 250 mg/dL +++ : 251 ~ 750 mg/dL 4444+ 1 >T750 mg/dL
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Table 5-2 A 28-day oral toxicity study of 4-phenylbutenone in rats with a recovery period of 2 weeks

Urinalysis {(Week 4 of administration period)

4) 5) 6) 7)
Occult blood Bilirubin Urobilinogen Color
Sex Dose No.
mg/kg - += o+ 44+ 4+ - + e+ FEE hd b R L R T T LY Y DY
0 12 12 0 0 0 O 12 0 0 O 0 10 2 0 O 0 012 0
Male 12 6 4 2 0 0 O 6 0 0 O 0 6 0 0 0 0 0 6 0
60 6 6 0 0 0 O 6 0 0 O 0 6 0 0 O 0 0 6 0
300 12 12 0 0 0 O 12 0 0 O 0 12 0 0 0 0 012 0
0 12 11 0 1 0 O 12 0 0 O 0 12 0 0 O 0 012 ©
Female 12 6 6 0 0 0 O 6 0 0 O 0 6 0 ¢ 0 0 0 6 O
60 6 5 1 0 0 0 6 0 0 O 0 6 0 0 0 0 0O 6 0
300 12 11 ¢ ¢ 0 1 12 0 0 0 0 12 0 0 O 0 012 0
4) - : <0.03 mg/dL + 0.03 - 0.05 mg/dL + : 0.06 - 0.15 mg/dL ++ : 0.16 - 0.75 mg/dL +++ : >0.75 mg/dL
5) - 1 <0.%5 mg/dL 0.5 « 1.5 mg/dL ++ : 1.6 -~ 5.0 mg/dL +++ : 5.1 - 10.0 mg/dL ++++ : >10.0 mg/dL

2.0 - 3.5 mg/dL. ++ : 3.8 - 7.0 mg/dL  +++ : 7.1 - 12.0 mg/dL ++++ : >12.0 mg/dL

6) +- : <2.0 mg/dL :
¢ Yellow DY : Dark yellow

7) LY : Light yellow

I
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Table 5-3 A 28-day oral toxicity study of 4-phenylbutenone in rats with a recovery period of 2 weeks

Urinalysis (Week 4 of administration period)

URINE SEDIMENT

CRYSTALLIZATION
RBC WBC SEC SREC Cast PS CO
Sex Dose No.
mg/kg - 4= + ++ +++ - 4= + 44 44 - 4= + ++ 4+ - 4= + ++ 44 - = + - 4- + 4+ 4+ - 4= 4+ 44+ +4+
0 12 12 0 0 0 O 12 0 0 0 © 012 0 0 O 12 0 0 0 0 12 0 O 11 1 0 ¢ O 12 0 0 0 0
Male 12 6 6 0 0 0 O 6 0 0 0 O 0 5 1 0 0 6 0 0 0 O 6 0 O 4 2 0 0 O 6 0 0 0 O
60 6 6 0 0 0 O 6 0 0 0 O 05 1 0 0 6 0 0 0 0 6 0 0 5 1 0 0 0 6 0 0 0 O
300 12 12 0 0 0 O 12 0 0 0 O 12 0 0 O 12 0 0 0 0 12 0 © 8 4 0 0 © 12 0 0 0 O
0 12 11 1 0 0 o 11 1 0 0 0 012 0 0 O 12 0 0 0 O 12 0 0 11 1 0 0 © 12 0 0 0 O
Female 12 [ 6 0 0 0 O 6 0 0 0 O 0 6 0 0 O 6 0 0 0 O 6 0 O 5 1 0 0 O 6 0 0 0 O
60 6 6 0 0 0 O 5 1 0 0 © 0 6 0 0 O 6 0 0 0 ¢ 6 0 O 5 1 0 0 O 6 0 0 0 0
300 12 112 1 0 0 ¢ 12 0 0 0 0 011 1 0 0 12 0 0 0 O 12 0 0 10 2 0 0 O 9 3 0 0 O
SEC : Squamous Epithelial Cell - : Negative
SREC : Small Round Epithelial Cell +- ¢ Slight
PS : Phosphate Salts + : Mild
Co : Calcium Oxalate ++ : Moderate

+++ . Severe
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Table 5-4 A 28-day oral toxicity study of 4-phenylbutenone in rats with a recovery period of 2 weeks

Water intake and urinalysis (Week 4 of administration period)

Water Urine Osmolality
Sex Dose No. intake volume
mg/kg mL/24h mL/24h mosm/kg
0 12 Mean 35 11.1 1990
S.D. 12 3.8 477
Male 12 6 Mean 42 11.8 19486
S.D. 7 3.6 292
60 6 Mean 41 16.6 1641
S.D. 8 8.0 330
300 12 Mean 39 14.2 1734
S.D. 6 4.7 317
0 12 Mean 27 8.9 1961
S.D. 5 3.9 504
Female 12 6 Mean 32 8.9 1919
S.D. 3 4.8 411
60 6 Mean 32 10.1 1829
S.D. 6 2.3 400
300 12 Mean 32 7.8 1978
S.D. 7 3.0 448

No significant gdifference in any treated groups from control group.
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Table 5-5 A 28-day oral toxicity study of 4-phenylbutenone in rats with a recovery period of 2 weeks
Urinalysis (Week 2 of recovery period)
1) 2) 3)
pH Protein Ketone body Glucose
Sex Dose No.
mg/kg 5.0 6.5 8.0 6.5 7.0 7.5 8.0 8.5 9.0 — += 4 At ottt bkt - + ++ e+ A tF — =+ 4 et F4
Male 0 6 0 0 0 0 4 1 2 1 3 0 O 0 3 1 2 0 ¢ [o] 6 0 0 0 O 0
300 6 o] 0 0 0 4 2 2 1 3 0 © [¢] 2 2 2 0 0 0 6 0 0 0 O 0
Female 0 6 0 0 [4] 0 5 4] 1 4 1 0 © [¢] 4 1 1 0 O 0 6 0 0 0 O 0
300 [ 0 1 0 0 3 0 4 2 0 0 O 0 5 1 0 0 0 0 6 0 0 0 0 0
1) - : <10 mg/dL +- 10 - 25 mg/dL 26 - 85 mg/dL ++ : 88 - 250 mg/dL +++ [ 251 - 600 mg/dL ++++ 1 >600 mg/dL
2) - : <5 mg/dL + - 5 - 7.5 mg/dL 7.6 - 30 mg/dL ++ : 31 - 70 mg/dL +++ 1 71 - 125 mg/dL LR >125 mg/dL
- 30 - 60 mg/dL 61 - 125 mg/dL ++ : 126 - 250 mg/dL ++4 1 251 - 750 mg/dL LRR s >750 mg/dL

3) - : <30 mg/dL
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Table 5~6 A 28-day oral toxicity study of 4-phenylbutenone in rats with a recovery period of 2 weeks
Urinalysis (Week 2 of recovery period)
4) 5) 6) 7)
Occult blood Bilirubin Urobilinogen Color
Sex Dose No.
mg/kg — 4= 4 - 4 44 4+ e+ EEE T S LY Y DY
Male 0 6 8 0 0 0 0 5 0 1 0 [ 6 0 0 0 0 0 6 0
300 6 6 0 0 0 O 6 0 0 0 [ 6 0 0 O 0 0 6 0
Female 0 6 5 1 0 0 O 6 0 0 0 0 5 1 0 0 0 0 6 0
300 6 5 0 0 1 0 6 0 0 O 0 6 ¢ 0 O 0 0 6 0
4) - ! <0.03 mg/dL #=~ 1 0.03 - 0.05 mg/dL + : 0.06 - 0.15 mg/dL ++ : 0.16 - 0.75 mg/dL +++ : >0.75 mg/dL
5) - : <0.5 mg/dL + :0.5- 1.5 mg/dL ++ : 1.8 - 5.0 mg/dL +++ : 5.1 - 10.0 mg/dL ++++ : >10.0 mg/dL
6) +- : <2.0 mg/dL + : 2.0 - 3.5 mg/dL ++ : 3.6 - 7.0 mg/dL  +++ : 7.1 - 12.0 mg/dL ++++ :; >12.0 mg/dL
7) LY : Light yellow Y : Yellow DY : Dark yellow



A 28-day oral toxicity study of 4-phenylbutenone in rats with a recovery period of 2 weeks

B-6581

Table 5-7
Urinalysis (Week 2 of recovery period)
URINE SEDIMENT
CRYSTALLIZATION
RBC WBC SEC SREC Cast PS Co

Sex Dose No.

mg/kg - +- + 4+ 4+ - - + 4+ A - 4= + 4 +- + o+t 4+t -+ = + - + 44+t + = + ot At
Male 0 6 6 0 0 0 O 6 0 0 0 O 0 6 0 0 0 0 0 0 0 0 o 0 0 0 ¢ 0 0 O

300 6 6 0 0 0 O 6 0 0 0 O 0 6 0 0 O 0 0 0 0 0 1 0 0 O 0O 0 0 0
Female 0 6 6 0 0 0 O 6 0 0 0 O 0 6 0 0 O 0 0 0 o0 0 0O 0 0 O 0O 0 0 Oo

300 6 5 1 0 0 0 6 0 0 0 O 0 6 0 0 O 0 0 0 O 0 2 0 0 O 0O 0 0 0
SEC : Squamous Epithelial Cell - : Negative
SREC : Small Round Epithelial Cell +- : 8light
Ps : Phosphate Salts + : Mild
Co : Calcium Oxalate ++ ! Moderate

4

Severe
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Table 5-8 A 28-day oral toxicity study of 4-phenylbutenone in rats with a recovery period of 2 weeks

Water intake and urinalysis (Week 2 of recovery period)

Water Urine Osmolality
Sex Dose No. intake volume
mg/kg mL/24h mL/24h mOsm/kg
Male 0 6 Mean 39 13.5 1714
S.D. 5 4.6 309
300 6 Mean 36 10.8 1966
S.D. 7 4.6 311
Female 0 6 Mean 25 8.3 2130
S.D. 7 4.0 723
300 6 Mean 31 10.9 2006
S.D. 8 6.3 566

No significant difference between treated group and control group.
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Table 6-1 A 28-day oral toxicity study of 4-phenylbutenone in rats with a recovery period of 2 weeks

Hematology (After administration period)

RBC HGB HCT MCV MCH MCHC Retic PLT PT APTT FIB
Sex Dose No.
mg/ke X10%/ 1L g/dL % fL reg g/dL % X104/ 1L s s mg/dL
0 6 Mean 804 15.7 44.3 55.1 19.4 35.3 2.3 129.4 14.0 21.9 325
S.D. 27 0.9 2.4 2.0 0.6 0.3 0.2 12.7 1.4 2.4 55
Male 12 6 Mean 774 15.2 43.4 56.0 19.7 35.1 2.3 119.3 14.2 21.8 309
S.D. 25 6.7 1.7 1.8 0.7 0.3 0.4 10.8 1.1 2.1 30
60 8 Mean 794 15.5 43.9 55.3 19.5 35.3 2.6 123.1 13.9 21.3 299
S.D. 28 0.4 1.7 2.6 0.7 0.4 0.4 12.9 1.0 2.0 31
300 6 Mean 793 15.4 43.9 55.3 19.5 35.2 2.4 122.8 13.9 21.6 317
S.D. 18 0.3 1.5 1.1 0.4 0.8 0.2 11.0 1.2 2.0 30
0 6 Mean 775 14.8 40.9 52.9 19.1 36.2 2.6 137.6 12.1 17.7 260
S.D. 43 0.7 2.1 1.4 0.6 0.4 0.7 15.8 0.9 1.6 19
Female 12 6 Mean 782 15.1 41.7 53.3 19.3 36.3 2.0 148.3 12.0 17.3 255
S.D. 20 0.3 1.1 1.0 0.4 0.4 0.3 11.1 1.2 2.3 27
60 6 Mean 773 15.4 42.1 54.5 20.0 36.6 2.7 124.6 11.9 17.4 247
S.D. 47 0.4 1.4 1.9 0.9 0.5 0.6 7.3 0.4 1.0 17
300 6 Mean 781 15.2 41.9 53.6 19.5 36.3 2.5 144.2 11.4 16.9 255
S.D. 17 0.4 1.3 1.1 0.4 0.3 0.4 24.5 0.6 3.2 13

No significant difference in any treated groups from control group.
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Table 6-2 A 28-day oral toxicity study of 4-phenylbutenone in rats with a recovery period of 2 weeks
Hematology (After administration period)
WBC Differential leukocyte counts (%)
Sex Dose No.
mg/kg X102/ p#L LYMP NEUT EOS BASO MONO LUC
0 6 Mean 84.0 78.7 17.7 0.8 0.2 2.0 0.7
S.D. 15.5 10.4 10.8 0.4 0.1 0.6 0.3
Male 12 6 Mean 115.5» 82.6 12.9 1.1 0.3 2.0 1.2+
S.D. 13.1D 4.9 3.9 0.6 0.1 0.8 0.3D
60 6 Mean 86.8 77.9 18.1 1.0 0.2 2.0 0.8
S.D. 20.8 3.3 3.4 0.4 0.1 0.5 0.3
300 6 Mean 91.6 82.6 13.1 1.0 0.3 2.0 1.0
S.D. 24.6 4.3 4.0 0.3 0.0 0.6 0.3
0 6 Mean T0.7 77.2 18.8 0.9 0.3 1.7 1.1
S.D. 16.5 4.9 5.5 0.4 0.1 0.4 0.3
Female 12 6 Mean 80.5 75.2 20.8 1.4 0.2 1.6 0.8+
S.D. 30.7 4.8 4.7 0.5 0.1 0.4 0.2D
60 6 Mean 81.2 76.6 19.8 0.9 0.2 1.6 0.9
S.D. 22.7 6.8 7.0 0.2 0.0 0.3 0.2
300 6 Mean 95.56 76.2 19.3 1.6%% 0.3 1.6 1.0
S.D. 27.7 7.7 7.5 0.3D 0.1 0.4 0.2
LUC Large unstained cells

b :

. p<0.05 ; ## : p<0.01 (Significant difference from control group)

Dunnett's test
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Table 6-3 A 28-day oral toxicity study of 4-phenylbutenone in rats with a recovery period of 2 weeks

Hematology (After administration period)

Differential leukocyte counts (X10?/#L)

Sex Dose No.

mg/kg LYmp NEUT EOS BASO MONO LUC

0 [ Mean 65.7 15.2 0.7 0.2 1.6 0.6

S.D. 13.8 10.3 0.2 0.1 0.7 0.2
Male 12 6 Mean 95.8n« 14.5 1.2 0.4ne 2.2 1.4%»
S.D. 16.6D 3.2 0.6 0.1D 0. 0.3D

60 6 Mean 67.4 15.9 0.9 0.2 1.8 0.7

S.D. 15.3 5.2 0.5 0.1 0.7 0.3

300 6 Mean 75.0 12.6 0.9 0.2 1.9 0.9

S.D. 17.3 6.7 0.4 0.1 1.0 0.5

0 6 Mean 54.7 13.1 0.7 0.2 1.2 0.8

S.D. 13.7 4.6 0.3 0.1 0.4 0.3

Female 12 6 Mean 61.2 16.2 1.1 0.2 1.2 0.6

S$.D. 25.2 6.4 0.5 0.1 0.5 0.3

60 6 Mean 62.4 15.8 0.8 0.2 1.3 0.8

S.D. 18.5 6.6 0.3 0.1 0.4 0.3

300 6 Mean 73.3 17.9 1.5=» 0.3 1.6 0.9

S.D. 23.9 7.2 0.5D 0.2 0.7 0.4

LUC : Large unstained cells
#» : p<0.01 (Significant difference from control group)
D : Dunnett's test
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Table 6-4 A 28-day oral toxicity study of 4-phenylbutenone in rats with a recovery period of 2 weeks
Hematology (After recovery period)
RBC HGB HCT MCV MCH MCHC Retic PLT PT APTT FIB
Sex Dose No.

mg/kg X10*/ 4L g/dL % fL pe g/dL % X104/ uL s s mg/dL
Male 0 6 Mean 877 15.7 46.4 53.0 17.9 33.8 2.1 115.1 13.7 21.0 290
S.D. 43 0.3 1.1 2.0 0.7 0.5 0.4 13.2 1.7 3.7 22
300 6 Mean 879 15.6 46.0 52.3 17.8 34.0 2.2 122.9 14.5 21.0 267
S.D. 26 0.5 1.4 1.4 0.6 0.3 0.2 12.9 2.2 2.2 17
Female 0 6 Mean 845 15.2 43.7 51.8 18.0 34.7 1.8 143.1 12.1 17.8 195
S.D. 36 0.4 0.8 1.9 0.8 0.6 0.7 14.6 0.6 1.7 25
300 6 Mean 832 15.3 44.5 53.7 18.4 34.3 1.9 133.2 12.1 18.1 212
S.D. 43 0.3 1.6 2.9 0.9 0.6 0.4 9.5 0.6 1.5 18

No significant difference

between treated group and control group.
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Table 6-5 A 28-day oral toxicity study of 4-phenylbutenone in rats with a recovery period of 2 weeks

Hematology (After recovery period)

WBC Differential leukocyte counts (%)
Sex Dose No.
mg/kg X102/ mL LYMP NEUT EOS BASO MONO LUC
Male 0 [ Mean 123.3 77.0 18.9 1.1 0.6 1.8 0.6
S.D. 31.6 6.2 5.6 0.6 0.1 0.5 0.1
300 6 Mean 123.6 79.2 16.6 1.1 0.5 1.9 0.7
S.D. 18.9 4.5 4.8 0. 0.1 0.5 0.2
Female 0 6 Mean 76.2 76.5 19.4 1.6 0.5 1.5 6.5
S.D. 18.1 5.9 5.6 0.7 0.2 0.4 0.1
300 3] Mean 73.3 79.2 16.6 1.4 0.4 1.9 0.6
S.D. 12.3 1.8 2.3 0.4 0.1 0.6 0.3

LUC : Large unstained cells
No significant difference between treated group and control group.
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Table 6-6 A 28-day oral toxicity study of 4-phenylbutenone in rats with a recovery period of 2 weeks
Hematology (After recovery period)
Differential leukocyte counts {(X102/auL)
Sex Dose No.
mg/kg LYMP NEUT EOS BASO MONG LUC
Male 0 6 Mean 96.1 22.8 1.3 0.8 2.2 0.7
S.D. 29.8 6.1 0.3 0.3 0.5 0.2
300 6 Mean 97.9 20.7 1.3 0.7 2.3 0.8
S.D. 15.0 8.0 0.5 0.2 0.3 0.2
Female 4] 6 Mean 58.4 14.7 1.1 0.4 1.2 0.4
S.D. 14.8 5.9 0.3 0.2 0.5 0.1
300 6 Mean 58.0 12.1 1.0 0.3 1.4 0.4
S.D. 9.8 2.1 0.5 0.1 0.7 0.2

LUC : Large unstained cells
No significant difference between treated group and control group.
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Table 7-1 A 28-day oral toxicity study of 4-phenylbutenone in rats with a recovery period of 2 weeks

Blood chemistry (After administration period)

AST ALT LDH 7 —GTP ALP T-CHO TG PL T-BIL GLU
Sex Dose No.
mg/kg IU/L IU/L Iu/L 1U/L I0/L mg/dL mg/dL mg/dL mg/dL mg/dL
0 6 Mean 61 27 50 )] 616 57 52 95 0.1 142
S.D. 8 3 9 1 24 10 23 12 0.1 20
Male 12 6 Mean 71 28 51 1 765 60 54 103 0.1 140
S.D. 10 3 9 1 164 7 24 11 0.1 15
60 6 Mean 66 27 55 1 635 51 49 88 0.1 141
S.D. 8 5 10 1 G6 7 32 12 0.1 11
300 6 Mean 61 27 57 0 630 60 41 98 0.1 136
S.D. 4 2 16 (¢} 155 10 20 10 0.1 17
0 6 Mean 80 30 54 1 404 57 12 105 0.1 104
S.D. 15 13 14 4] 88 6 3 11 0.0 7
Female 12 6 Mean 71 24 60 1 376 556 11 98 0.1 110
S.D. 11 3 17 0 63 9 7 13 0.0 18
60 6 Mean 69 24 56 1 313 72 10 117 0.1 108
S.D. 8 8 11 1 85 15 3 22 0.0 11
300 6 Mean 71 22 50 1 379 T3# 13 120 0.1 103
S.D. 8 4 10 0 99 11D 7 21 0.0 7

# : p<0.05 (Significant difference from control group)
D : Dunnett’'s test
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Table 7-2 A 28-day oral toxicity study of 4-phenylibutenone in rats with a recovery period of 2 weeks

Blood chemistry (After administration period)

BUN CRNN Na K Cl Ca P TP ALB A/G
Sex Dose No.
mg/kg mg/dl mg/dL mnol/L muol/L mmol/L mg/dL mg/dL g/dL g/dL
0 6 Mean 15 0.24 144 4.8 106 9.8 7.9 6.0 3.1 1.04
S.D. 2 0.02 2 0.3 2 0.3 0.4 0.3 0.2 0.05
Male i2 6 Mean 13 0.23 144 4.9 107 10.0 7.9 5.9 3.1 1.08
S.D. 2 0.02 1 0.2 2 0.3 0.6 0.3 0.1 0.06
60 6 Mean 13 0.21 144 4.9 108 2.7 7.6 6.0 3.1 1.05
S.D. 2 0.03 1 0.4 2 0.2 0.4 0.3 0.1 0.05
300 6 Mean 14 0.21 143 4.9 1086 9.7 7.9 6.0 3.1 1.08
S.D. 2 0.02 1 0.3 1 0.2 0.3 0.2 0.1 0.05
0 6 Mean 17 0.28 143 4.7 109 9.8 7.1 6.3 3. 1.16
S.D. 2 0.02 1 0.2 1 0.1 0.6 0.3 0.2 0.10
Female 12 6 Mean 17 0.29 143 4.5 110 10.0 7.1 6.2 3.3 1.15
S.D. 3 0.04 1 0.1 1 0.2 0.4 0.3 .2 0.08
60 6 Mean 16 0.28 143 4.6 109 9.8 7.3 6.2 3.3 1.14
S.D. 3 0.04 0] 0.3 1 0.1 0.4 0.3 0.1 0.08
300 6 Mean 15 0.27 143 4.4 108 10.0 7.7 6.3 3.3 1.10
S.D. 2 0.02 2 0.3 3 0.1 0.7 0.3 0.2 0.09

No significant difference in any treated groups from control group.
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Table 7-3 A 28-day oral toxicity study of 4-phenylbutenone in rats with a recovery period of 2 weeks

Blood chemistry (After recovery period)

AST ALT LDH v —GTP ALP T-CHO TG PL T-BIL GLU
Sex Dose No.

mg/kg IU/L 1U/L IU/L IU/L Iu/L mg/dL mg/dL mg/dL mg/dL mg/dL
Male 0 6 Mean 60 26 43 1 545 55 67 97 0.1 165
S.D. 9 2 7 0 121 8 24 16 0.0 15

300 6 Mean 63 28 46 1 567 55 68 96 0.1 146+

S.D. 5 6 7 0 59 9 41 15 0. 10T
Female Q 6 Mean T2 32 56 1 255 64 21 115 0.1 115
S.D. 10 7 12 1 73 13 9 21 0.0 8

300 6 Mean Gl 24 42 % 2 269 69 23 122 0.1 120+

S.D. 8T 5 6T 1 T4 12 10 23 0.0 10T

® : p<0.05 (Significant difference from control group)
T : Student's t-test
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Table 7-4 A 28-day oral toxicity study of 4-phenylbutenone in rats with a recovery period of 2 weeks
Blood chemistry (After recovery period)
BUN CRNN Na K Ccl Ca P TP ALB A/G
Sex Dose No.
mg/kg mg/dL mg/dL mmol/L mmol/L mnol/L mg/dL mg/dL g/dL g/dL
Male 0 6 Mean 14 0.28 144 4.2 106 9.9 7.5 6.1 3.3 1.14
S.D. 1 0.03 2 0.3 3 0.2 0.6 0.2 0.1 0.10
300 6 Mean 15 0.26 144 4.4 106 9.8 7.7 6.1 3.2 1.10
S.D. 1 0.02 1 0.4 1 0.2 0.3 0.3 0.1 0.08
Female 0 [¢] Mean 18 0.29 142 4.5 109 9.8 6.1 6.6 3.7 1.25
S.D. 2 0.03 1 0.2 2 0.4 0.5 0.5 0.4 0.08
300 6 Mean 18 0.28 142 4.3 109 9.8 6.1 6.5 3.4 1.13»
S.D. 1 0.03 1 0.2 2 0.2 6.9 0.3 0.2 0.06T

# : p<0.05 (Significant difference from

T : Student's t-test

control group)
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Table 8-1 A 28-day oral toxicity study of 4-phenylbutenone in rats with a recovery period of 2 weeks

Absolute and relative organ weight (After administration period)

Male
Body weight Brain Thymus Heart Liver Spleen Kidney Adrenal
Dose (R+L) {R+L)
mg/kg g g(g/100g BY) ng(mg/100g BW) g(g/100g BW) g{g/100g BW) g{g/100g BW) g{g/100g BYW) mg(mg/100g B¥)
0 No. [{] 6 6 6 6 6 6 6
Mean 374 2.02 496 1.20 10.75 0.60 2.71 66
S.D. 24 0.06 109 0.09 1.11 0.06 0.10 T
Absolute 12 No. 6 6 6 6 6 6 6 6
Mean 388 2.02 558 1.32 11.08 0.73 2.94 66
S.D. 41 0.09 188 0.11 1.48 0.09 0.32 8
60 No. 6 6 6 6 6 6 6 6
Mean 376 2.10 536 1.24 11.35 0.72 2,93+ 68
S.D. 31 0.09 138 0.09 1.49 0.10 0.06DT 4
300 No. 6 6 6 6 6 6 6 6
Mean 392 2.00 514 1.32 12.88s 0.68 3.20%« 61
S.D. 27 0.12 58 0.13 1.45D 0.14 0.22DT 12
0 No. 6 6 6 6 6 6 6
Mean 0.54 132 0.32 2.87 0.16 0.73 18
S.D. 0.04 27 0.02 0.14 0.01 0.04 1
Relative 12 No. 6 6 6 6 6 [} 6
Mean 0.53 141 0.35 2.85 0.19 0.76 17
$.D. 0.07 35 0.02 0.11 0.03 0.04 1
60 No. 6 6 6 6 6 6 6
Mean 0.56 142 0.33 3.01 0.19 0.78 18
S.D. 0.06 30 0.02 0.20 0.02 0.06 2
300 No. 6 6 6 6 6 6 6
Mean 0.51 131 0.34 3.28ws 0.17 0.82+ 16
S.D. 0.05 14 0.03 0.21D 0.03 0.07D 3

« : p<0.05 ; #« : p<0.01 (Significant difference from control group)
D : Dunnett's test
DT : Dunnett-type rank test
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Table 8-2 A 28-day oral toxicity study of 4-phenylbutenone in rats with a recovery beriod of 2 weeks

Absolute and relative organ weight (After administration period)

Male
Testis Epididymis
Dose (R+L) (R+L)
ng/kg g(g/100g BW) mg(mg/100g BYW)
0 No. [} 6
Mean 3.25 844
S.D. 0.28 65
Absolute 12 No. 6 6
Mean 3.05 834
S.D. 0.13 63
60 No. 6 6
Mean 3.04 825
S.D. 0.25 61
300 No. 6 6
Mean 2.92 804
S.D. 0.75 118
0 No. 6 6
Mean 0.87 226
S.D. 0.04 9
Relative 12 No. 6 6
Mean 0.80 217
§.D. 0.09 27
60 No. 6 6
Mean 0.81 221
§.D. 0.08 25
300 No. 6 6
Mean 0.75 206
S.D. 0.20 32

No significant difference in any treated groups from control group.
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Table 8-3 A 28-day oral toxicity study of 4-phenylbutenone in rats with a recovery period of 2 weeks

Absolute and relative organ weight (After administration period)

Fenmale
Body weight Brain Thymus Heart Liver Spleen Kidney Adrenal
Dose (R+L) (R+L)
ng/kg g g(g/100g BW) mg(mg/100g BW) g{g/100g BW) glg/100g BW) g(g/100g BW) g{g/100g B¥) wmg(mg/100g BW)
0 No. 6 6 6 6 6 6 6 6
Mean 235 1.89 471 0.82 6.57 0.49 1.82 15
S.D. 22 0.08 74 0.09 0.55 0.13 0.20 7
Absolute 12 No. 6 6 6 6 6 6 4] 6
Mean 240 1.90 520 0.82 6.83 0.49 1.78 1
§.D. 9 0.02 123 0.04 0.62 0.10 0.11 10
60 No. 6 6 6 6 6 6 6 6
Mean 237 1.90 501 0.81 6.62 0.58 1.81 75
S.D. 9 0.05 110 0.03 0.39 0.09 0.11 T
300 No. 6 6 6 6 6 6 6 6
Mean 243 1.89 478 0.85 T7.46#% 0.53 1.86 72
S.D. 14 0.10 126 0.08 0.44D 0.08 0.16 10
0 No. 6 6 6 ] 6 6 6
Mean 0.81 200 0.35 2.80 0.21 0.78 32
S.D. 0.09 22 0.02 0.16 0.04 0.04 3
Relative 12 No. 6 6 6 6 6 6 6
Mean 0.79 217 0.34 2.85 0.21 0.74 32
S.D. 0.03 50 0.02 0.17 0.04 0.05 4
60 No. 6 [ 6 6 6 [} 6
Mean 0.80 213 0.34 2.80 0.24 0.76 32
S.D. 0.05 53 0.02 0.12 0.04 0.05 3
300 No. 6 8 6 6 6 8 6
Mean 0.78 196 0.35 3.08es 0.22 0.77 30
S.D. 0.06 44 0.02 0.08D 0.03 0.06 3

&« : p<0.05 ; #» : p<0.01 (Significant difference from control group)

*

D : Dunnett's test
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Table 8-4 A 28-day oral toxicity study of 4-phenylbutenone in rats with a recovery period of 2 weeks

Absolute and relative organ weight (After administration period)

Female

Ovary Uterus

Dose (R+L)
ng/kg ng(mg/100g BYW) mg(mg/100g BW)
0 No. 6 6
Mean 86.9 539
S.D. 16.4 112
Absolute 12 No. 6 6
Mean 92.9 459
S.D. 17.0 89
60 No. 6 6
Mean 96.0 492
S.D. 8.4 89
300 No. 6 6
Mean 94.8 469
S.D. 13.4 156
0 No. 6 6
Mean 37.1 231
S.D. 7.3 52
Relative 12 No. 6 6
Mean 38.8 192
S.D. 7.1 39
60 No. 6 6
Mean 40.6 208
S.D. 3.7 39
300 No. 6 6
Mean 38.9 196
S.D. 3.4 T4

No significant difference in any treated groups from control group.
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Table 8-5 A 28-day oral toxicity study of 4-phenylbutenone in rats with a recovery period of 2 weeks
Absolute and relative organ weight (After recovery period)
Male
Body weight Brain Thymus Heart Liver Spleen Kidney Adrenal
Dose {R+L) (R+L)
ng/kg g &l(g/100g BY) mg(mg/100g BW) g{g/100g BW) g{g/100g BY) g(g/100g BW) g(g/100¢ B¥) mg(mg/100g BW)
Absolute 0 No. 6 6 6 6 6 6 6 6
Mean 462 2.09 469 1.37 13.89 0.80 3.07 66
S.D. 16 0.08 78 0.05 1.26 0.12 0.25 10
300 No. 6 6 6 6 6 6 8 8
Mean 440 2.09 524 1.34 12.15 0.80 2.95 70
S.D. 30 0.07 72 0.10 1.55 0.14 0.18 9
Relative 0 No. 6 [ 6 6 6 6 6
Mean 0.45 102 0.30 3.01 0.17 0.66 14
S.D. 0.02 18 0.02 0.19 0.02 0.04 2
300 No. 6 8 6 6 6 6 6
Mean 0.48 119 0.31 2.76 0.18 0.67 16
S.D. 0.03 11 0.063 0.23 0.03 0.05 2

No significant difference between treated group and control group.
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Table 8-6 A 28-day oral toxicity study of 4-phenylbutenone in rats with a recovery period of 2 weeks
Absolute and relative organ weight (After recovery period)
Male
Testis Epididymis
Dose (R+L) (R+L)
ng/kg glg/100g BYW) mng(mg/100g BW)
Absolute 0 No. 6 6
Mean 3.34 1095
S.D. 0.26 51
300 No. 6 6
Mean 3.35 1132
S.D. 0.38 76
Relative 0 No. 6 6
Mean 0.72 237
S.D. 0.04 10
300 No. 6 6
Mean 0.76 258+
S.D. 0.08 18T

*

p<0.05 (Significant difference from control group)

Student's t-test
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Table 8-7 A 28-day oral toxicity study of 4-phenylbutenone in rats with a recovery period of 2 weeks
Absolute and relative organ weight (After recovery period)
Female
Body weight Brain Thymus Heart Liver Spleen Kidney Adrenal
Dose (R+L) (R+L)
ng/ke g g(g/100g BY) mg(mg/100g BW) g(g/100g BW) g(g/100g BW) g(g/100g BW) g(g/100g B¥) mg(mg/100g BW)
Absolute 0 No. [ 6 6 6 6 6 6 6
Mean 269 1.92 385 0.89 7.14 0.57 1.84 77
S.D. 9 0.08 59 0.05 0.48 0.10 0.14 10
300 No. 6 6 6 6 6 6 6 6
Mean 264 1.90 386 0.88 7.14 0.53 1.97 76
S.D. 15 0.06 53 0.08 0.77 0.04 0.22 7
Relative 0 No. 6 [ 6 6 6 6 6
Mean 0.71 143 0.33 2.66 0.21 0.69 29
S.D. 0.03 22 0.01 0.16 0.04 0.06 3
300 No. 6 6 6 6 6 6 8
Mean 0.72 147 0.33 2.69 0.20 0.75 29
§.D. 0.04 23 0.02 0.15 0.02 0.08 2

No significant difference

between treated group and control group.
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Table 8-8 A 28-day oral toxicity study of 4-phenylbutenone in rats with a recovery period of 2 weeks
Absolute and relative organ weight (After recovery period)
Female
Ovary Uterus
Dose (R+L)
ng/kg mg(mg/100g BW) mg(mg/100g BY)
Absolute 0 No. 6 6
Mean 89.5 488
S.D. 11.3 146
300 No. 6 6
Mean 098.4 523
S.D. 32.1 80
Relative 0 No. 6 6
Mean 33.4 182
S.D. 4.2 54
300 No. 6 6
Mean 37.0 198
S.D. 11.0 28

No significant difference between treated group and control group.
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Table 9-1 A 28-day oral toxicity study of 4-phenylbutenone in rats with a recovery period of 2 weeks

Gross pathological findings (After administration period)

Organs Sex: M M M F F F
Dose(mg/kg) : Q 12 60 300 0 12 60 300

Findings Number: 6 6 4] 6 <] 6
General descriptions

Excoriation 1 0 0 0 0 0 0 ]
Epididymis

Small 0 0 0 1 - - - -
Stomach

Thickening,wall, forestomach 0 0 o] 2 0 0 0 5
Testis

Small 0 0 0 1 - - - -
Thyroid

Small 0 1 0 0 4] 0 0 0

M : Male, F : Female
- : Not applicable
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Table 9-2 A 28-day oral toxicity study of 4-phenylbutenone in rats with a recovery period of 2 weeks

Gross pathological findings (After recovery period)

Organs Sex: M M F F

Dose(mg/kg): [} 300 0 300

Findings Number: 6 6 6 6
All tissues

Not remarkable [ 6 3] 6

M : Male, F : Female



Table 10-1

Histopathological findings (After administration period)

A 28-day oral toxicity study of 4-phenylbutenone in rats with a recovery period of 2 weeks

B-6581

Organs Sex:
Dose(mg/kg):
Findings Number :

OO=R
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OOR
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DO

Adrenal
Number examined
Not remarkable
Bone+Bone marrow, femoral
Number examined
Not remarkable
Bone+Bone marrow,sternal
Number examined
Not remarkable
Cerebellum
Number examined
Not remarkable
Cerebrum
Number examined
Not remarkable
Epididymis
Number examined
Not remarkable
Hypospermia
moderate
Cell debris
minimal
Eye
Number examined
Not remarkable
Atrophy,retinal
minimal
Keratitis
minimal
Heart
Number examined
Not remarkable
Myocarditis,focal
minimal
Intestine,duodenum
Number examined
Not remarkable
Intestine, jejunum
Number examined
Not remarkable
Intestine,ileum(Peyer's patch)
Number examined
Not remarkable
Intestine,cecum
Number examined
Not remarkable
Intestine,colon
Number examined
Not remarkable
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M : Male, F : Female
- : Not applicable



Table 10-2

Histopathological findings (After administration period)

A 28-day oral toxicity study of 4-phenylbutenone in rats with a recovery period of 2 weeks

B-6581

Organs Sex:
Dose(mg/kg):
Findings Number:
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RO X
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oo

[223 SR

<€D
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Intestine,rectum
Number examined
Not remarkable
Kidney
Number examined
Not remarkable
Regeneration, tubular
minimal
Eosinophilic body, tubular cell
minimal
mild
Fibrosis
minimal
Kidney(alphaZ2u globulin)
Number examined
Alpha2u globulin, immunohistochemistry
positive
Kidney(PAS stain)
Number examined
PAS reaction
negative
Liver
Number examined
Not remarkable
Vacuolation,hepatocyte,periportal
minimal
mild
Microgranuloma
minimal
Hypertrophy,hepatocytic,central
minimal
Lung(bronchus)
Number examined
Not remarkable
Accumulation, foamy cell
minimal
Pneumonia, focal
minimal
Lymph node,mesenteric
Number examined
Not remarkable
Lymph node, submandibular
Number examined
Not remarkable
Ovary
Number examined
Not remarkable
Parathyroid
Number examined
Not remarkable
Pituitary
Number examined
Not remarkable
Cyst
minimal
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M : Male, F : Female
- : Not applicable



Table 10-3

Histopathological findings (After administration period)

A 28-~day oral toxicity study of 4-phenylbutenone in rats with a recovery period of 2 weeks

B-6581

Organs Sex:
Dose(mg/Kkg):
Findings Number:

MOXR

<
RO=

w
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oOR

oo

Prostate
Number examined
Not remarkable
Cell infiltration,interstitial
minimal
Sciatic nerve
Number examined
Not remarkable
Skeletal muscle,femoral
Number examined
Not remarkable
Degeneration,muscular
minimal
Spinal cord,thoracic
Number examined
Not remarkable
Spleen
Number examined
Not remarkable
Hematopoiesis,extramedullary
minimal
Stomach
Number examined
Not remarkable
Hyperplasia, squamous, forestomach
minimal
mild
Hyperplasia,squamous,limiting ridge
minimal
mild
Testis
Number examined
Not remarkable
Atrophy,seminiferous tubular
moderate
Thymus
Number examined
Not remarkable
Thyroid
Number examined
Not remarkable
Trachea
Number examined
Not remarkable
Urinary bladder
Number examined
Not remarkable
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M : Male, F : Female
- : Not applicable
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Table 10-4 A 28-day oral toxicity study of 4-phenylbutenone in rats with a recovery period of 2 weeks
Histopathological findings (After administration period)

Organs Sex: M M M M
Dose{mg/kg): 0 12 60 300 0 12 60 300
Findings Number: 6 6
Uterus
Number examined - - - - 6 0 0 6
Not remarkable - - - - 6 0 0 6
Skin,cervical
Number examined 1 0 0 0 0 0 0 0
Ulcer 1 0 0 0 0 Q 0 1]
mild 1 0 0 0 0 0 0 0

M : Male, F : Female
- : Not applicable
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Table 10-5 A 28-day oral toxicity study of 4-phenylbutenone in rats with a recovery period of 2 weeks
Histopathological findings (After recovery period)

Number examined

Not remarkable

Erosion,glandular stomach
minimal

Organs Sex: M M
Dose(mg/kg): 0 300 0 300
Findings Number: 6 6 6
Kidney
Number examined 8 8 0 0
Not remarkable 0 2 0 0
Regeneration, tubular 5 3 0 0
minimal 5 3 0 0
Eosinophilic body,tubular cell 1 3 0 0
minimal 1 3 0 0
Urinary cast,hyaline 1 1] 0 ]
minimal 1 0 0 0
Liver
Number examined 6 4] 0 0
Not remarkable 4 5 0 0
Vacuolation,hepatocyte,periportal 1 (o] 0 0
mild 1 [ 0 0
Microgranuloma 0 1 0 0
minimal 0 1 0 0
Necrosis,hepatocyte, focal 1 (4} 0 0
minimal 1 0 0 0
Spleen
Number examined 6 6 6 6
Not remarkable 4 4 5 5
Hematopolesis,extramedullary 2 2 1 1
minimal 2 2 1 1
Stomach
6 6 6 6
6 6 5 5
0 0 1 1
0 0 1 1

M : Male, F : Female
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