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Twenty-eight-day Repeat Dose Oral Toxicity
Test of 4-(1-Methylpropyl)phenol in Rats
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4-(1-ZFNFT VN 7 ) —I (4-(1-methyl propyD
phenol, 5% p-(sec-butylphenol] 1, {HEEEOITFIC
BT, 72/ -AEIEPEHORHAL LTRAZR
Tn2kEWTHs. FMeSYoEHITowTHE, <
ADIEREPTEEC L ALD0fEA%66 meky, BIRMIRFIC
- X BLDsofE# 40 mghkgTH B LIDIEH, Ty P TR
4B ORERS I X AEMRBERAFGEEATY
53,

KEERTIL, OECDIZ Y AMELEDHOTEIRIC

FHhAENREHED-RLELT, 4(-AFATFTEL)
7x/ - VORAFOREZOESEE (BEISEH)
% M E O Sprague-Dawley® (Crj:CD) T v FTAIVTR
LA BEEE, o GESRE, 100, 00 BXY
1000mghkg & L, #SHEGEEE & 1000 mg/kg 5 HC L0

BEIOE (QEABRNZEY), 100 £300 mgkg K55

iR Sl E LA o
TOHR, —HRBOZ{LL LT, ERWHESE
HEHEEFIIcBWT, FE5EEFCERYEOWEEICER
LIz b3 —BHOMEIFBE S, 1000 mgkg
HERETIE, REVETHILMEFZEDOREILD
Hot., FOM, 1000 mghkegR SBEOMET, BREIHC

RS ORE, AAKRRE X UCHORRFHES L,

51, 1000mgkeir ST, HBESIFIFEVWTRLER
FELEELLEBONIPREEI X > THECLL,

T, BEMAEAPRESEATELT, 1000 mgkgit
LEQHOKRERR, AESBHELIESZLTEVWELS
b, ARoETRESHBOCEERORSLEDER
7o, REHMETHRO MM EFEGIRE T, 1000 mg/

ket S RO BT, GPTIHEMS X GOoTEEC LR .

FaHL, 1000 mpkeitSBoMIcEVTE, 7F7H
BLUH ) ARBEOET, + M7 ARBE, GPTENK
By -GIPENRO LAFTO b ILE. —F, EER%
BE# TROBE T, 1000 mgkeEFBICBWT,
TREEZEREOLANA LR, BTT FUHHEEDE
THITEF MUY LBRED AT bR,
HEHEHET ROFHEFHREFIC ST, 1000 mgkg
BEFEORELHAT, HFHELEOBEEIEDL
h, Eo3fE LR TIHEAFEERLIBEEEh

fo. Ff, 300 mpke TS BOHEO 1 RTE, FREE

FEB L UM BHELEORTEIRD oI, b,
TIIEBEOH. 5 A0 72 1000 mgke RS ROMED1H]
© BLU00mgkelt S HOMEE 1FITE, FIELES

£ EVAHEFSEIDORL. —F, MEXBHNE
TEHORETY, 1000 mghegliRSHOMED 15 THFILE
B HICER L REIED b, FEEOHED
FCik, IEORBLERCIBELABRI DR
.

Probdb, KABEHTICBTL41-AFVT
o ¥y 7 x s —VDERES, MEEL D 100mylke T
harEiz bl '

HiE

1. IR E B L UREREORER

BEHEL LT, KBRS 32T EE L b
ERid-(I- AFATOEM T/ -0 [Ty MEF
C-119, HEEOMk, WE 078, HE6wt%, T
HMe L TAS RV —TF N T2/ —NE3Bwt%
&E) £RY, AFBEERERCCTRELL.

Beoamike, BBEE 20 %(wh) ORE (L, 4
ERE T TWRW) ChbdLI BT (uy b
FHE T 092744, 692846, = FEMEBIIHERL, ¥0
2, TOWRBEEBIT 2% W IBELRB LI
BEARL CARLAR, BOY7 ABCHEL, &5
BT TERLEROSFTCRE L. HEH LERKIE

. DHEETF o, 1P, REEBETIAQ-2FRTOE

M Za /- LOREEIBBIPTEERBREHELL
BE, 0.6 BLU 200 %wh) ToHBRPOBRRYHE
i3, EREXOEFTTIHREILETH S I &I R
2h, BEBREPORBWHOTIISEL, FUERED
106 ~111 % TH D I LA FEE S hi,

2. BME L UBHE X

4985 LB TRA L A MEMED Sprague-Dawley 725 v b
(Cri: CD; SPF, BEF¥—NA - Vi~ BRH
By —£B) £ bR FHEFLAE —
BBy oo bhk o MR E0RREHEAL L
(5 5-FRAREEE | iE1184g~131.3g (FH125.8p), B
134.7g~150.2g (FiH1dr.6g) ) . Bidpid, ETEHEZ
WUT, BEUEI1C, BESSE 5%, BRADNKSISE.
B50Y, MEBABSRII2EER (7~ 19 adT) KiRE E Ny
T—YAFAOBFENT, EREESEKy—T (BF
F—YHHE) KIETolEL, BREERCE2, BF
ZL7ERE) BIUAEKRE BRICRRSSTHEL
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3. 5k, BEFE BEEBRSLUBSH
FEBRCBTLIREEE, FRABLEL T4U-AFN

CFOYAY Tz —AOT e MCEW A T HEEESD

FEEMFRTERL, COREFEZBICLTISEL
o A AFNTUEMN T2 = Fi100, 0B X0

1000 mg/kg DR THD Sprague-Dawley 7 » 2780

MEBES LIZRR, RSESC—AEomIEE T BE s

N, 1000 mgkgit S BThH P2 ERRNIEHER D -

DENIZH, FETUHRRC, £, #5558 7TAICTo 1

CHRICBWTY, BRBRYEKRSFICERTLBbN LA

FHRRAHZD bhbkdhol, 0T, RFETH, {EF
EHTA T4y [BHEEAVIBANO KBRS EY
A v, ML L BSREAEY 1000 mgkg &
L, BLF300 3 X UF 100 mgkegD Pk 5B BELS. &
B, s IBPBNSEEL L CERIHOLY
ﬁm&%Lr
5B, ﬁﬁ@&%&ﬁ4k74/u%wﬁu&
SELA 5, 1018, 22888, v FRAES%W
wc?iﬂa]ﬁm:ﬁw,‘fx‘:'a'-ﬁ‘iﬁli, MEHEE S Smlkg & L
, BESEICR L EVERS TS st (REf % S
kbfﬂ%kﬁﬁbt
BT, &%ﬁﬁﬁao@ihﬁowr hEE
CEAEABMEICL NiTo. $7, 2AMDBRSEE
OEBRIT - A 15EMOmERRIC I, B EEOIEHE
& 5P, B L TI000 mgkeir S5O E AR (ML IPED
BT LD 2885 IBYETOHEVIES 2 b BR
L, L4,

4. HEIRE
1) — RO

FSMHED L PEEARSBHLBEC T, BEOFE |

2 WLIT D, E#wgwkowr~&&ﬁé§anj
(x5S %) BELL.

2) EEL LUREROAE

EFiionT, EFENEEOEIHEESH)®
HECEHEELMEL, FEHMB D WIZOE R
THEXUVEHBRAKIEROHESff o7/, ¥, 18
RIS I@MOHAET 1 HL ) OoREREOME LT 7.

3) RBE

BEHRTE 58260 ~278) 48 LEMy -

HEFOENFPLHSRERRL, FLEEIBUMENETS
(EHEE13H ~148) ik MBI S5] % 24 R
Hor—7 (FERERRY) CRELTERLA. 20
#, RERFATUEL-RFERTHETHRLTHEENL,
ARBIUVESEERICX T, BERZIEFES+AVT
MELA, T4, TAFLIAFAFASG/ -2
ZFw I VAFAE (RANVR - ZH) WS
FERAGEIC X 4 pH, B0, BEQ, # FFYECYL
V>, 90Uy ) —4rolled L UEEEMErAn

TORBOREICH, By —VItREL TY 4aBH L

PHCIRILL 2R % v,

4) MPHEARE
EHMRTES Y UEEABHBE TROSRIE
b, W18k L2k s -t ~» iy

HEREA L L CEREL M A,

¥ —WHEEFT T EDTA * HEEA & L TR E KSR &
hifm L/, Bohi#Eiz2ownT, Coulter Counter
Model S-PLUS V(I —WF—X L& b= ZHE)
THVWHRMEBR(RBC), HmERE(WBC), MEEiRE
(Hb), FRRMIFERS & Mg EHEL, S0
zdhio~w bz )y MME(H; 0001 XRBCXMCY), F
¥mermEEREEH X 1000/RB0) B X FEHRiiskn
BFERE MHX 100/ 2EH LA, £, BMEaE:
o0 78 SR AR AR 1 Wright-Giemsa 3v8 % 5 L, Je2 sy
ICTHELL IR BRESERET HAu
BrecherfE W CHE 7=, S 6, FJIVEF Y A%
; CA-3000(REEA
BEFRE 7o oy EYEBEHREPT; VYT AT
A VREFR B UERSS rODrHTTAF S
BRI (APTT; 755 ) ¥ A4 — FMABEED) 0flE 1T -
7. ' :

5) MAEILEIERE
RO EFNRE D/ D ORI ZHE, ~ovY
YEFEEHE LTRML, TRThOEEZSEBL, X

WWHNEEAETTEER COBAS-FARA(Hoffmann-La

Roche#tE) TAWT, BEQEE (KXY Ly b)), T
TIVEE (BCG &), &I 1L A7 0— Vg (COD-
DAOSE), 7 FulEEEE (FAa%+—¥ - GEPDH )
, RESHBE(VVF—¥ -GlDHE), FLT7F=>
BB (affe 15), TAAUY TR 775 —¥ERE =t
07 ==l yEEEEEE), GOTIEMSSCCHE:), GPTTE
H(SSCCHE) , LDH &% (Wroblewski-La Due #) , 5 -
GTPiEM: (y- F NP I N-p = b7y FERE ,
ANy ARE (OCPCER), ARV FBE(EY 7F08
EHEE) BLUT RSV 251 FEEE (GPO + DAOSE)
ZHEL, Na-K-Cl TFFAF—IT-38 (%) 2Hw
T, FMUTLBEE, AV TABRECAVESIS L
UEFEEEERED PNELL £/, REORE
LTNTIVEESD LICAGIHOBER %07,

6) FRIEFEURTE
LREOFAMIICH EHE, HECIE T CRSEIR E 8F
LTHRBEZLAOL, BEBLUREORENBEEE
fTof. %4, BUPOR, R, 58 AT SHEF
LHBRCOWTERAE TV, SHETEEHKRO
DHFETELT, FLFhofdsgsam LA, T
%, EEREA T REB XU T M4, B ik
B, EB/MER, OBE OBF, BGER, B, +iE8, 23,
M, &6, i B, KIREFEFHEIMY LESE
%ALY (pH72) CTHERL, IR, T A
B OB, RS & URgeF s RIRME oD S
FE2WT, "2 74 yaEH ~vrFYr-x
VRGN ER L, ARSI, R

& DRGSR T RO B AT IR B X UF1000 me/keiR S

BOETR, B, ST, QO8E, RES L UBHERRRCcRER
BEEOBH SRR EIZDOWTITY, 0%, i
ZHELOBH S NAIFE, TEEYFTHEC2VT
B, lEHEE bihoz FEb L URIESBIHRR THOLRE
RowThEBLAZ., ZPECHE2V» T, E&E,
L, A, EIR, B, SIEP LB EReR
D HNLEE KOV TSRS ORE L KL

_7‘.:.
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5. FEEHRE

{hE, Hifa, FEERT LR CRBED XU
LF DMPERYARTE, MRS EEREL bR ER
BOfICoWT, SR ICEREL L EEREES R
Bz, I, RENOEEEEGERETED BN
HHEEE, SEIEW BalenD HEL L 25801
HORE, —TEREHOCSESH, Dunnettd it
ScheffedHFEIC L ZERWE 2o, T, RERE
PEENRET S 2B 2 AEA 3, BENEEE
BERMERSEOEFREOEORTL, E5HTHI
X Student® t T, TF5HTH T Aspin-Welch BRE

RfTo . .

SRR

1, — R -

EBRYARTHOBKELN T, REERC—AKOM
EFFE SN (Table 1). ¥, TOF RS E 20
BB RAL, HFEERL € THEDALLLH

EAUEMT ZMEMICH o 4. FFIC1000 mp/keiz F TR
BEHEE S CAMT, B5% 6HURSY L EH—BROR
EFED AL XS C2Y, FEBCERT 28Tl
EHRE I N IAb S o T, 1000 mpkelRSET
R E b, BBRHEESCELTRSERICERY
TTEEFAGR, LIELERREORE, HAFE,
BRI D b3, —HoBITERRE, T
BEHEEIIEetw LBREOBERNSH D, —BIEORE
Z RS LR

#5-HFS, 1000 maked 5 H OME 141955 %130
W, FRBEOR IFARESEIBEFET L. 0BT
2, Bl EEOMIc, £58 48 6 HIRRFIC
BEEAESHONE 3612, BEERELGIZONER
LR OEENERICEA, BHEEN, HAAMERS X
UHOREHRALRE LS kb, E5EIsHICITiHE
BEofl kb LcROeFOREOHEESR, A

HoOHBRBERGRICET L. BOFCH R, &5

F1HPLRSERIC—BENTESRE SN, 5%
AP LBHFREFOREFBOGADI LI AN, 5%
SHICFEL L. :

\

Incidence of salivation of rats treated orally with 4¥(1-meﬂ1§'1propyl)phenol in the 28-day repeated dose toxicity

. Table 1
study
) Number Number of rats with salivation
Sex ’ Dose of study days - . Incidence
animals I~7 3~14 15~21 22~28
Male Omgfkeg - 10 0 0 0 H 0/0
100 mgfkg 5, 4 5 5 5 5/5
300 mg/kg 5 5 5 5 5 5/5
1600 mg/kg 104 10 10 9 g 10/10
Female Omgfkg 10 0 0 0 0 o
100 mpfkg 5 1 3 5 4 515
300 mgfkg 5 5 5 5 5 315
1000 mg/kg 162~ 10 10 9 9 10/10

a) One male and one female rat died on the 9th day and the 13th day, respectively.
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28ARIREHSHERR

2 46E (Fig1,2) BEURER

Tk, RSMNS IUCHEARNNEEL T, &4

HEREERYRRIFLOMTHER LUEARICE -

R bhdd oA, #1000 mefkglk S EICBY
T, £5E sAMES S OERBHEHET A ¥ THEH
BEWEERL, BEMEACAESESRTIZDON
A :

3. BR#&%E (Table 2, 3)

B5HMETEOBRE T, 1000 mykgik SHOMEIC
BWCREMEML, EEMICHET 5 st
Lwsfiindsa b iz, T2, 300 mgikg BEBROET
i, REFERLE, 2of, —Hofcryrey,

ERNE, &P EBEE s REREE s S
b, RitEdI LEMRE-EERFBEEERDI LD
BoldE, WFhd, TOMEHEDZVIEEBEICES
BFEERD Ok o, DERBIRIETADRE
Tid, 1000mgkgiRFREOBOIAITE Y LE Y FEMHT
Hoifz. ‘

4, MEFEARE (Table 4, 5)

PSS TROBRITR, 1000 mgkelRS B oM
BOT, 70 OV E v BEOERNESD bAL
EE AR TEOBETIE, 1000 mgkeiR 5O

B THERREERERO S 5t

500+
] 0
450 /0/
Q
100- o vy
O/ V/ ¢
350 ﬁ% v/ x
~ V/-/‘
3004 A *
- 5 -
/ /‘.‘ F 1)
= 250 e
" V/“ ’
: — = /ct . o — i) mgf&g
200 v .
B /u . A — 160 mgtke
— V/Y, O — 40 meks
b4 o=, ¢ — 1000 mghks
m
100 IB¥ : Initial body weight
) FB¥ : Fina} body weight
50—
_‘ e Administration peried Recovery period —-
0 T T T 1 7 1 T
iB¥ ] B 12 15 19 22 26 FBW 1 H] 3 12 FEY .
{ days )
Fig.l  Body weight changes of male rats treated orally with 4-{1-mhetylpeophl)phenol in 28-day repeated dose toxicity sudy

* and **:Significantly different from the control 2t pe0 05 and p<0.01, respectively.
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4-(1-AFFRnEmrz/ -0

400~
850
800
o—0
w 850 /O/O/V—.—av
@‘—_3 V/
z 200 5 ?,‘s
ot /ﬂ ) o — 0 mg/ke
2 o= A — 100 mets
S Zﬁ% g — 800 mefke
- - B v ' v — 1000 mg/ke
.U 1
o
8 1 B : Initial body weight
TN : F'{ml body welght
§0- _ ,
{—————— Administration peried ' | chovenlr petiod l—]I
- T T T I
IéW é k I]2 15 19 22 ¥ FEW 1 ] 3 12 FBW

{ days )

Fig2  Body weight changes of fernele rats wreated orally with 4-(1-metylprophPphenol in 28-day repeated dose toxicity sudy

Table 2 Rcsulls of urinalysis of rats treated orally with 4-{1-methylpropylphenol at 26th day of the administration period -

in the 28-day repeated dose toxicity study

Number Volume? Specific? pH Protein® Ketone® Bilirubin®  Crystal” Epithelium cell®
Sex Dose of . . gravity - :
animals _(ml/f24hr) 6789 -+44r -+ -+ x4 -+
O mgfkg 5 247 1034 1022 0311 212 41 041 50
) +11.2 0010
100 mgikg 5 16.0 042 1220 0131 221 41 140 4 1
Male CE 37 &£0.012
300 mg/kg 5 144 1052 6410 0023 131 ‘50 140 ‘0 5
: += 16 0005
1000 mg/kg 5 270 1036 3200 0320 500 50 050 2 3
+ 41 %0005
0 mg/kg 3 11.4 1044 0311 3200 410 50 . 050 4 1
i+ 34 20010 .
100 rag/kg 5 113 1042 0230 5000 50¢ 50 23¢ 4 1
Female £ 66 L0011
300 mg/fkg 5 1557 1036 1460 4100 5060 50 230 2 3
+ 58 0006 . . ’
1000 mgfkg 5 245+ {029 2300 3200 500 50 500 3 2
+ 89 £0.005
&) mean+S.D. - ¢) - Negative; £ 5 mg/dl; + 15 mg/dl
* Significantly different from the control at p<(.05 d) - Negative; + Slight
b) - Negative; & Trace; + 30 mg/dl; ++ 100 mg/dl €) - Not observed; + A few; + Abundant
337
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Table 3 Results of urinalysis of rats treated oralty with 4-(1-methylpropyl)phenoi at 13th day of the recovety period in the
28-day repeated dose toxicity study ) i )
Number Volume” Specific® pH Protein® Ketone™ Bilirubin®  Crystal® Epithelium cell
Sex Dose - of gravity : - -
animals (mi24hr) 6789 -% +++ - £ 4 - + - £+ - +
Control 5 - 27.0 1037 0410 1310 014 50 140 32
Male : + 7.7 +0.009 '
1000mghkg = 4 252 1034 0310 1210 211 40 0440 1 3
= 34 0009 : ‘
0 mg/kg 5 129 . 1042 0320 4100 500 50 050 1 4
Female . c x 32 ®=0006
W0W0mgky 4 © 140 1047 1300 2§10 400 31 310 2 2

+ 7.8  X0.005

a)y meant§.D. ¢) - Negative; = 5 mgfdl; + 13 mgfdl

b) - Negative; + Trace; + 30 mg/dl; ++ 100 mg/d]
€) - Not observed; + A few; + Abundant '

d) - Negative; + Slight

Tabled Results of hematological examination of rais treated erally with 4-(1-methyl propyl)phenol at termination ol
administfation period in the 28-day repeated dose toxicity study
Number RBC . Hb Ht Rt WEC Platelet PT APT
Sex Dose of '
animals  (X10%mm?®) (g/dD) (%) (%) (X100/mm?) (X 104mm®) (sec) (sec)
Omg/kg 5 714 4.2 40.5 3.1 62 1213 224 25.1
: +33 0.5 +1.0 +04 +6 =164 +27 =20
100 mg/kg 5 681 14.4 40.8 29 71 115.1 21.6 239
"Male | k13 +0.4 +12 +0.6 £17 £83 39 +09
300 mg/kg 5 685 13.9 39.5 3.6 56 123.1 23.0 26.0
=28 +02 +0.46 +04 18 +202 +3.6 25
- 1000 mgfkg 5 721 140 - 40,1 2.6 53 107.4 . 215 244
: 60 +0.6 +1.6 +1.0 +17 +9.9 +3.3 +24
0 mgfkg 5 681 136 37.4 2.5 50 1057 15.5 19.3
T %27 +0.5 +13 0.5 *1i9 47 04 *13
100 mg/kg 5 689 13.9 38.2 2.3 79 1054 158 20.3
Female +42 +0.7 *1.5 0.5 +30 +14.1 +0.7 +13
300 mgfkg 5 665 134 37.2 20 50 103.0 153 19.6
+21 +0.6 +1.1 - £07 *17. +64 04 +1.4
1000 mgfkg 5 679 13.5 38.0 1.8 45 99.0 16.7 * 20.6
- 28 +0.6 +138 +08 +20 +1L8 +I1.0 =0.8
Parameter:mean £3.D. *:Significanily different from control at p<0.05
Table5 . Results of hematological examination of rats treated orally with 4-(1-methyl propyl)phenol a termination of the
recovery period in the 28-day répcatcd dose toxicity study
Numiber RBC  ~ Hb He Rt WBC Platelet ~ PT APTT
Sex Dose of . ’
animals  ( X10%mm® (g/dl) (%) (B) X 100me®) (X 10/mm®)  (sec) (sec}
0mglkg 5 767 14.8 40.8 25 102 109.9 30.8 294
Male +18 +0.3 +0.6 *04 +27 + 85 +3.3 +10
1000 mg/kg 4 747 14.9 40.8 32x 100 120.2 250 260
- £33 £0.7 +1.4 +0.2 +8 +10.6 £35.7 £3.1
0 mglkg 5 725 147 393 3.0 73 104.1 16.0 20.8
Female - £27 +0.6 16 +038 . +12 80, 12 *+1.7
1000 mgkg 4 724 144 38.8 2.8 34 1123 169 221
‘ £9  £04. 14  £08  +34 73 13 0.7
Parameter:mean+8.D. *:Significantly different from control, p<0.05
338
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5. MHE{LFE5EE (Table 6, 7)

FSHAETRHRORETIR, 1000 mekeif S B G
HEDIC GPTIEMOLREFED LR, T4, Mt
GOTIEMED LAY, Ty GRS X T Yy
LEEOCLR, TFIBREBITH) T AEECE
TARRD LN, &6, 300meke 5RO TRE
EHEBEOETH, BTRTAAY T+ AT 77 =¥
TERED TR & duiy,

BRI FH THORETIX, 1000 mykelt 5B
LBV, MTRESERENLAL, BTRTFY
WEEOGET, BXUT M o ABEO ARG
L AR

" 6. RIZFATIEE

1) REER

PSS TEBREIF Tk, 1000 meg/kelt 5B OB
KBWT, FROHNESOMMNAF A LR, HIZBVNT
i, IHEOEFEZORSS U, B EEOHNE
EOBMATED &, it,mMmg@P5¥®ﬁk
W, EHOBIET ﬁifﬁm@ﬁﬁ[{ﬁ’aﬁ'&b LA, BF
EEKE%‘%H b Lo Al

- AR I T ERSRFI T, HED1000 mg/keiE
BECBANBIUVHBOENERD X UFEOHENE
EAEA LA,

Results of blood chemical examination of rats meated orally with 4-(1-methylpropyl)phenol at termination of the

Table 6
administration period in the 28-day repeated dose toxicity study
Number  Total BUN  Glucose Na K Cl GPT GOT y -GPT
Sex Dose of  protein ' :
animals  {g/dl) (mg/dl) (mgdl) (mEqMl) (mEqM) (mEqM) (UM (UMD (UMD
Omghkg © 35 52 14 118 140.9 3.90 -103.7 28 67 0
+0.3 +3 +§ +0.8 0.1 +13 =7 +1i0 0
100 mg/fkg 5 53 13 117 141.5 3.83 104.1 25 60 0
Male +0.1 +1 *+12 +0.6 +0.15° +12  +4 6 0
300 mg/kg 5 5.1 13 119 1413 3.74 103.9 31 64 0
*0.2 +2 *10 x0.5 +0.15 +0.9 +7 =11 0
1000 mg/kg 5 53 I3 9I #* 1423 * 3.60% 1027 57+ 77 ] o**
) 0.3 +4 +12 +0.8 +0.18 +4.8 +9 =9 40
Qmghkg 5 53 20 115 1399 3.80 -104.0 21 56 1
- +03 +3 +11 £07 &£014  +17 +3 &5 *1
100 mg/kg 5 53 17 121 + 1397 3.63 102.8 21 52 L
Female +0.3 +2 £13 £05 #0322 %17 £33 £3 +1
360 mg/kg 5 5.2 14 * 106 140.9 372 103.7 24 57 1
_ ] +0.2 =4 *12 +13 +0.21 *1.7 +3 x6 =xI
1000mghkeg S 3.1 15 109 139.3 362 102.¢ 46 #&  Jp ¥k ]
+0.2 +2 +35 +2.9 +0.51 =2.1 *3 +7 *£1

Parameter ; mean 3 5.D.

* :Significantly different from the contral at p<0.05

*#. :Significantly different from the control at p<0.01

Table 7

Results of blood chemical examination of rats meated orally with 4—(1 -methyl propyl)phenol at termination of the
tecovery period in 28-day repcatcd dose toxicity study
Number:  Total BUN  Glucose Na K Ci GPT GOT y-GPT
Sex Dose of protein :
animals  (g/dl)  (mg/dl) (mgdl) (mEqM) (mBgd) (mEgl) (UM (UM UM
Omg/ks 5 37 17 T 137 141.0 3.76 103.0 23 33 0
Male *0.1 +2 £7 =03 +0.18 04 +3 =5 =0
1000 mg/fkg 4 55 i8 107 ¥+ 1427 * 3,67 104.5 23 53 1
+03 +1 +17 +0.7 +0.11 1.1 +3 4 =1
Omg/ke 5 5.6 16 120 138.5 3.73 103.6 20 52 1
Female +03 +2 x5 - *04 +0.09 *0.9 +1 +4 =1
1000 mg/kg 4 5.4 22 * 112 140.1 3.61 103.6 19 51 1
+0.2 +3 =12 +0.7 +0.20 +0.7 *2 +7 =i

Parameter : mean=8.D.

*:Significantly different from the control at p<0.05

. *:8Significantly different from the control at p<0.01
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2BAERERS AR

2) BARFTR -
BSMMRTRBEARIITI, 1000 me/kgit 50
Beo W BB OBESZD bR, 05 b ISR

HP S IE D AT BM.

B\ 50 B T B 5 BB T 1L 1000 mgfke it 5- B i
D WIIRBEBOREY, o 1S5 EErE
B,

BSZEPBHREC LA 100 mgkg S BOM T, i
o, BroBRPTTrAOFES L CEHEDTE
OHMAES G iz, —F, #SEIFICFEE L7 1000

mghe BEBOHETI, W0 o, SMBOELRE, F

03 oM, BBIUBCEIATAORE, ETEL
UREIEA S OB Y, BiroBids X TR O I
T B ST,

3) MBSO B (Table 8, 9)

$ 5 MR T REERIIRHITIHE, 300 mgkg B5Bo
Q1B L 1000 mpkgiz 5RO OMAS L UEO2OE
BiCBT, SAFREANZDO bR, 09 51000 my
kgixSEOHD 1HITI, REFLEMROBAS XY
HHA~OFPROREY, 7z, B0 FITRHEEELRN
HEOEAFRRRDEEFRD ORI, 251, BTAH
B O& b N o A 1000 mp/kg HEHOEDIFE X
U300 mg/ke T HOMEHOE 1F BT, TAHEE
WHOMEI, T T FICEkied 5 AIKH D ik
BAREFZTI2EOWEFRBO OIS, Zhbo
2D b Lk A o #1000 mgkelt FROE O T
b, BRI Y g E B UESEORE R IRS
BB oz, i, 1000 mgkegitsSBo LREMAOED

)
;
!

Table 8 _ Results of histopathological examination of rats treated \orally with 4-(1-methylpropyl)phenol at termination of
( the administrafien period in the 28-day repeated dose toxicity study
‘ _ Dose (number of animals}
Sex Organ and findings 0 mghkg (a=5)" 100 mg/kg (0=5) 300 mgfkg (n=5) 1000 mghg (a=5)
) . = R - 4+ e - 3+ s D= =
(Liver)
fatty change in periperal zone 03200 14000 0410090 23000
(Kidney) :
papillary necrosis ' 50000 .50000 410060 30200
clldcbnsmpaplllarymtersutlurn 5000090 50000 41000 40100
calcification in papilla 50000 50000 5 000 40100
swelling of epithelial cells of ) '
Male  collecting duct 500900 50000 50000 40100

flocculent material in the lumen

of collecting duct 50000 53500900 50000 3110090
hyperplasia of pelvic epithelium 50000 50000 50000 50000
cell debris in pelvis 50000 50000 50000 50000
infiltration of nentrophils 50000 50000 50000 40100
infiltration of lymphocytes . S

in subepithelial layer of pelvis 50000 50000 50000 50000
(Faorestomach) .

dlffusehyperplas:aofmucous&pﬂhclmm 500005 00004 10000 6500
(Liver)
fatty change in periperal zone 03200 0500090 12200 23000
(Kidney)
papillary necrosis 50000 500060 50000 23000
cell debris in papiilary interstitiuemn 50000 50000 41000 50000
calcification in papilla 50000 50000 50000 50000
swelling of epithelizl cells of .
Female ' collecting duct ' 50000 50000 50000 50000

flocculent material in the lumnen

of collecting duet 50000 50000 50000 50000
hyperplasia of pelvic epithelium 50000 50000 50000 40100
cell debris in pelvis 50000 50000 50000 - 41000
infiltration of neutrophils 50000 50000 50000, 50000
infiliration of lymphocytes

in subepithelial layer of pelvis 50000 500600 56000 40010
(Forestomach) ’

diffuse hypeiplasia of mucous.epirhclium 50¢0

Grade:

- Negative; = Very slight; + Slight; ++ Moderate; +++ Severe.
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Results of histopathological examination of rats treated orally with 4-(1-methyl propyl)phcnol at termination of

h, BEMZRIROERLANROBE ST, &
EHRE LR OB B LEOUE ALOIREFZH
LI, BB BWTE, 1000 mghkefr S BoOSHB X
FEFFLEIRIEN A 5 N300 mghke RS- FHEO D 1B1CE;
BEEOTFEAMEDBERYA N, EESLUALES
DIBEAFD bRz, FRICE VT 1000 mgkeit 5 B
D E &0, BESTRES KL C/AEE RO TS
PSR A BEEThH o 7. |
OEHEETRERLNBRFA TR, BRIKSWT, 1000
megkgir S ROBD 1FTY Y AROBRMEEs R,
DAPT, FAFEERSBORTICEEL A MREERD L
iz, R EWTH, 1000 mpkeft SHOMEL L IS
@ﬂ#ﬁﬁkmeTmﬁEﬂ%ﬁﬁﬁmﬁ%%ﬁﬁv
PEETHo. E5IZ1000 mykeRSROKD 18]
T, BISHELEOZCBERUTT AROBYEIS -
% APFEE L 71000 mghkpi¥ S FOM TR, BEIC
EEEOT ISR, RET ok, £848LEERO
MRS L TEEEENEERFED bR, BB ICHEL
BOTEAMOHERS, ERICiEloERES LVE
BAZEORFEIHEELIALIES, B, BHEOTE
EmS kLRSS S h, £, ML GEBRE
C L7:1000 mgkglt 5 20T, FEOERICIL(R

FEOEARBENSY, fFCHELEOUE AROH

SHRBBENAG R, BT 2@y, SEAKCI
3 olil, Hifl, FPERORH, HELLERoBES X
UCBESFED 5. —F, WRACEGFEEShL
WHB L B ARG TIE, ARENCRERLRET
HolBERED 1T, olhicl, FAodo
1, RO, Hﬁ@%ﬁﬁ% BRI DI O
ENBH bR

Table 9
the recovery period in the 28-day repeated dose toxicity study
Sex/Dose (numb«:r of animals)
Male - Female
- Organ and findings Omg/kg (n=5) 1000 mg/kg (n=4) 0 mghkg m=5) 1000mgke (n—4)
- 4 e s = 4 e - e -
{Liver) i _
farty change in periperal zone 00500 13000 12200 04000
(Kidney)
papillary necrosis . 50000 40000 50000 400600
cell debris in papillary intersdtiom 50000 30100 506000 40000
- calcification in papilla 300400 40000 500¢6.0 406000
swelling of epithelial cells
of collecting duct 50000 40000 500600 40000
floccolent material in the lumen
of collecting duct 50000 40000 50000 40000
hyperplasia of pelvic epithelium 500600 40000 50000 40000
cell debris in pelvis 50000 40000 500600 40000
infiltration of nentrophils 50000 40000 S0000 40000
mﬁ[txanonoflymphocytcs 50000 30100 50000 40000
{Forestomach) '
diffuse hyperplasia of mucous epithelium 5 0 6§ 0 0 40000 50000 3100¢0
Grade: - Negative; = Very slight; + Slight; ++ Moderate; +++ Severe.
1T, BFEEELETCEE2 Y Y RoRERS 5

1000 my/kpix S E O TAER NI & B EORHS
By, AFEORERIRFFSHAMPCFECLE, BT
PlomBEn e LTy R b THEEE, AED
RE % ko B B4 L 0BRHEE, Bbhosvnitpeo
HAFEHIC L AHIR, BEOHEIRD Gh-iTdh, #
TRFS L CESFREORM, BTIRETS X CHER
OB d, RO, BIESEOSE, FEOER
WAL 0, SMBITRERTHo -,
OFEEEENET R SO CEREH 2T 3
Tl adol.

—REoEbl UT, MlEE IR ERS B
2RT, BEEREIL —BEROREITEESR,

© 3008 & U000 mgketR SR TIE, BB ERSRICRE

TAEEITHREXED oML o4, —F, HEL
BEARE TR, EEAOAR b T1000 ngkgdt 5 HO
B SR TERERMEMICE VT b BT S0 BE Y
shi,
M A EERNLERE LTBEERLL ZEFHL A
BRTBYY, I, HEMEESCHEUTE, 58E
TIRELTHEATAEEEL ohiZ b G, HEY
HrSmEEE s A L T WA iR S .
HoT, HBRMERSRICRESINATED, BEDE
DEBIERIZY DL O0TIREL, BBWEFET ML
PO Lo THEREALIOTHY, KEHFSC
Yo THEBEEHFETLI-dDeE20RE, &I,
1000 mgkeit G- HO—HOFITH, FRFORE, #HK
FER & 2 WD SBE S . KRBRICEVT,
IHhENEFHROEREHET A LR,
#F, BEFAO IBCRESEOLENRD LN &
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28 BERIRE S SHHE

b, Bt SRR IR L0, RSEREEFSEIRL
TREMICHEALAZ L RER LTI ML #ELS
hi. ZERCHREDONEZEDIENIIBEEOT R
X AR, BOMRECIRA L e NE
LT EEILRA,
BEMMPRRECLS: 2ATE, TRICESTEER

BROEES 3V ELEERESRD b h, BSRTHE
BB BVTS 3008 X U000 mehkgik 5B O—#F

OFCEHILIESREDE S, ST LEMROER, AH
HEHMEOEEXS ), o TEAEORIR,
FEHELEROUTARORESFREOLRL. b

- G, ARBTERLLCSDRO 6~ 9EROT v b

KB 2H8REREE LTHEDSTENTHS, —

#, Kawasaki®N34-(1- X F 170N 7/ VDR

RS k ZENREBII AW, BROEREAEE X
LB RSB 2HALPICLTWES

EHL, ARBTED L RABIEENS L VS

HRGERSCER L -2t chs Lifshd. B
B 4-(1-2F 70N 727 —VOREREIC T
ZEHRBICBWTY, WEHEOBES X UALTE
MEBEEINTVE, —F, RREECBWT, #HEHEKE
T 1000 mgkelr S HEOM CREDHNAFID b,
HIZ W TE L wWEET R LAY, okl dicoE
SRETHY, HEASAIRTEE I ERICETSE
BENEToll b, ARBICBWTHERDER
EoEBILLA2b0THL00ENEYL,ICHER

of. MBELZHRERALL LT, REMRIETH

ITBWT, 1000 mpkgiv SROMRE i ePTEES L
A45H D, SLRETIIGOTEMD LA, HTHTFY
EEEOETIRD bRk, LiL, AERARFHRE
Tl 1000 mgke S BOREE L b T, FRONEDET
B AR RIFOERFEE BE L L TE
BETRDHo 1N, FOMBICHFRTOEENZIDLAD
ol b, GPTH 5V GOTERD LFOERY
BoPicTao bidlsftadoad, &, BEERL
1000 mghgik 5 & OMTRD bh - Pl DI

BOZE, FESLTERROENL LN P o CHIC

BWChED AL EdS, FORRIGFHEDEI
kBA0) —EREOECERTLHOTIRE L, 1000
mghkgiR S RIILE TS, HBRICBWTLIYRED
BRTHATvHPRS SR EAEERTH 5 Wikl
AR E R,

= OWRS YRS TROE, ORE BT, BEYM

BELEBHERSBEONCHIIENCAEEORD

LNBEEH L Hor=A, WIS EENTEREALRL
AbOTEHEL, T, HREEFHLIBD 2oz
Zrab, RBEWERSCEE LSS TRV W
L, DERBHARRTEHRESRIREAIBWT, 1000
mekgH S HOEO 1 TEAFERTOMTICERL:
HlAESH LN, o 1T, E0EELFICS
BEOABEHIRSL LI, FoibokERRCHE
RN & A CEENERHERE R AT RIIRD L
nixdoi. 0T, BEILEASOEFEMELUITH
BYHRESOEBTHL LIRS AT, ERBILL
DL AICEELELIbOLELO R,
DEDERE»S, FERBEHRTRBIB4-(-AFLT
o N7 o/ —OEEERG, HHEEE D 100mgke T
HHEELOND.
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Reverse Mutation Test of 4-(1-Methylpropyl) phenol on Bacteria

OECDEFHLFEIHEL LR AR BRI ERTEFTED
—RELT, (- AFATREMT ./ -V,
MEERC 2 BRBBERRBE 7L — pEEC I E
Bl

MEME L C, Salmonella typhimurium TA100, TA1535,
TA98, TA1537 3 & U° Escherichia coli WP2 uvr A % A,
RABEREARTHEEES L FREEE L EOWER

b, 50~5000g/7 L — F OEET, ARBIIERET
i 6.25~200 g/ 7 L— b, RAHEHILETIX 12.5~400

pg/7— FOBETHBREERLA.

O, 200EREF Y, BnisBEEOREY
Eowl, WIhOFETHEREETu = —F ol
MAESENRNEPo i, 4(1-2FNTTE L)
Tx/ g, BoRBRCSWIERRMEZAL
v (B LHESshA.

HiE
UawE)
Salmonella typhimurivm TA100
Salmonella typhimudum TA1533
Escherichia coli WP2 uvr A

Salmonella typhimurism TAS8
Salmonelia typhimurivm TA1537

S. typhimuriom DAWHEIZ1975F10A3IHKCT AU &
GHE, H#)72N=TKEOBN. Ames 4555
T

E. coli WP2 wvrA $R4L1979E5 H 0 H IS [ 3B {=EM5E '

ROREBEXRELS 6552 21T 1.

BWEWIX, —30CH T CuHEREL..

FEICRLT, 22— Y2y }7D AN 2 {Oxoid)
EANLCLERRBRTICEHEZEEL, 37T, H12BH

FESIRE SRR UL ORRERRE L.

(#H&HHE)] ‘

4-(I- A F R FBEN)7 =/ — L (CAS No 99-71-8)
i, FTE 15024 D7 x ) —VEBEETLHRLEE
THb. ME DD (Ty MEE 1 C119, Ty
ELTRAS A F)—TFIUT/ - BBEST,
KOARA 7 FEELHEGBBE) 2EHEREEIER
ERMEN, EHSFTERIT
EFELTRELE,

Al AFNFOE YT 2/ — i, P2FIANER
FF (LT DMSO &B;, oy FES I TWPS445 B X
U TWPS887, FIJEMEZETHER) 12 50 mg fml H B \i
Omg/mila b &) ICHRL A%, HEFTH AR
ZWI3THERL-b 0%, HPDPERABIHVWE. 2
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1) by FFTH—

B, FRICLSHLoT, HIEREETOEo L.

BFREICBVT 41-AFLFEIEN T =) -

@ DMSO BHEPTOEEHRBEEIRE (15 mg /m)
B X ERE (60 ug fml) @ 2EEICOWT, BiRE
NEHTCERLAE., 2oE, FHERICBHS
£3F SN OEHSRIE, FRAELEBE (0BR)
OEPYTH LT, Wihd 101% THo i,

¥z, RRBRCHWOERBBREAILOWT, SRAER
BEfFoliR img /ml BHEOSEEEEREINL,
108~110%, 625 pg/miiBHiE, 109~110% ThHoix,

B EDERID, 4(-AFLFOEN)T o/ — i
DMSO B TiHEETH Y, FL-AREPORERY
BOERIIFEOEOHBAMNICS - 2 EATEZR S hi.

[ﬂaﬁiﬂﬁ%ﬁ]
AviBEIBRYES L CFroBRENATOERY
THAb, _
AF2 7YYL TTwALF (RSP RS (bR
SA. ITVfFRYTA (FAHE TR
9-AA IO-TIVTFIZUIY (Sigma Chem.Co.)

2AA I2TFTIJT Iy (REHETEE)
AF-2, 2-AA Ik DMSO (FIS6St# T 20k0) kr”‘ﬁb
Fb Dk, —20CTHERTL, FHERLA.
X DMSO i, SA @i%%zkm‘éﬁ@b*c;i%#uﬁﬁu
Hwvii-, . '

(iEkBds LU S9 Rk D#ERR)
(TARIEER)
THOKSBHE (A) BXT @) #5&E 101 0oL T
BELL.
(A) /%7 FTH— (Difce)  0.6%

B v ol N I 0.5%
B L-EAFI 0.5 mM
EFFr 0.5 mM
* D WP HICH, 05mML-FU TR T 7 rkiER
B 3:: (VAR
2) ERiE

i, gEERthHEOBRSERER TRV, 2
B, %muaﬁboﬂﬁuTﬂmthb?%é

R~ o 32w AT 02g
L. BV il ‘ 2g
UYBEREZH) T A 10 g
VYEBRKRTYEZUATFIYA 35g
_ - 47
Fha—2 20g
s T — (Difco) 15 g

2.3 90 mm DY ¥ — l/I’ﬁIa'ivf‘ h30m %HRLTEDT
Ha.
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BRERSR

3) S9EM (1 mERTREORSEEE)

S+ 0.1 mi
NADH : 4 pmol
b g SN 8 pmol
NADPH 4 pmol
TikH oA 33 prmol
- 02M Y CERRHEEH 74) 05 ml
:ﬁ"')lx:r — A5 B 5 g mol

T 7HEE D Sprague-Dawley RMET v b E 72 J )%

WY S —EB)E L5, 6- 7 5 AL (BEY

OHFARETEHREFEL CERLL S99 (Fv
IR R

(BREAHE) . '

Ty - bEEAWT, E#EEB L URBHEN EK
LoTHEBET- 4.

ARBERI vy 7T H —2ml, HEBHEERE 0.1
ml, YV VERRBETE 0.5 m! ((UEIEHEECBvTE
89 B 0.5 ml), REHE 0.1 mt ZRE LD LARE
WEHRLcHE LTESA., £, oJEBEE: LTERYD
HERBROMRD D IZ DMSO, ¥ - ik 3 O By
HEREAWE, BREET L ORESBNE OS5
BLUHEE Tablel R L 72, 8370 T4 1TV,
EULLERIN-—HEREL, TREVEFOFEYIM
LIEEREE L RDL:, FEEOFEICOWTIE, B
KA wRERFRETC, EXRTOOEEORED
HHErL -,

(L)

RVESHEOBRERN Y &, 1EU LoBEROEE

BB BVRABEELEC BT, BRUKEEET

AR LB TAERER D —BoFHES, B
o F RICHARTHEM RISl 4o, oM

MBS IR EARREENZD L ABEAIT,

MR ERERBR RS W T EEEN LA TS
(BB t¥Edasrz Ll

BRSLUEE

(AT

4-(I-AFLTFTOERYT = — 22w, 50~5000
L /7 —r OEBTALEHIEL, RBEEBL S
LA, WP OfUEHEM RS RVC, T<TOoRE
HOEEES Y URBHERIEICBWT 500 pg )7L —
M EDORSTHEENES LR, TAIS37 ORHHEM
CETH 150 g /7L — FORETLED LN, F0
e, 200 BET A0 pg /7 LV — FOEETENREE
Tokblsn, BEETHTTORERBWT 200
ug 7 — FTLMEESED bR, KEHEREE TR
TALGO & TAIS3T IZBWTH 200 pg /7L~ T, 1
B DI Tt 400 pg /7' v — b O AE THE
HhHATz

LidoT, ARXBIBTI2ESEREE, TTo
BrEW €, BHEETHE 200 ng /7 V- F REEEE
Tt di0pg/7V—F &L, BHIT, HELHETS
TEEL

(&%)

AERT Table L2 KRLE. 4(1-XFATBEMN 7 2
2= MiZownT, EEETH 6.25~200 pg /7 V- F,
B IEECE T 12.5~400 ug /7 L — P OB TRE
FHEELE.

@oRBRERELT, mvwsﬁﬁmﬁmﬁm B,
f{BEEEEOVWTRIZBWTY, BESEOUEN E
L AFERov——HowmITH oot 3
7z, TNTOBERCS VW THBEESERSE T 200
u;, JF7L— b, AHIEEEETE 00 ug /T~ FOR

ETHED M,

JJ.J:.:D# FITEDE, 41X FNTUOEMT S —
Vi, AnhFZBRCBWTERERH+F LAV D
() LI L1

3CHR

{1} D.M. Maron, and B.N. Ames, Mucation Research.
‘ 113,173-215 (1983).

(2) M.H.L. Gréen, "Handbook of Mutagenicity Test
Procedures, " (B. J. Kilbey, M. Legator, W. Nichols
and €. Ramel eds.} Elsevier, Amsterdam, New York,

Oxford. 1984, ppl61-187.
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Table L Results of reverse mutation test (i) of 4-(1-methylpropyt) phenol ** on bacteria

Witk (#)or Test substance Number of revertznts {number of colonies / plate , Mean_3 S.D)
wittowr () | dose ' Base - pair substitution type Framestift type

- SO Mix (e g/ plate} TA100 TA1535 WP2mr A wrA TA98 TAI537
3 © 9% 95 S| S 1 M {13 15 1T| 21 B 2W| T W 12
E ( os+ 40 ( is: 60) (15 20) ( 222 a4y ¢ 10x 25)
g 6.25 125 122 | 7 16 w]22w n o= w8 17 0|5 4 9
(amx 20| 1 46) ( 18: 62) ( 2x 12y (5% 26)
p ' 125 4 130 12417 12 n|lax o1 w1l 2 1 15| 8 8 6
3 . (1264 35)| (154 38) ( 18¥ 253 (193 343 - € 7+ 13}
25 122 118 125 23 15 17 21 13 14 20 21 29 £ 5 3
(122% 353 ( 18+ 423 {16+ 44) ( 3+ 483 . ( &+ 17)
SOMix 50 138139 12| M s 122 3 19| 20 2 223|385 ¢ 8
; (130 1533 ¢ 14 15y ¢ 3l 20) ( 22+ 15y ¢ 8% 06)
¢ 100 137 124 16| 25 14 12| &8 7 m| 17 v | % 15 @9
{126+ 1063 ¢ 17+ 703 ¢ 16+ 1) { 18% 233%  ( li* 35)
200 133% 105+ 1184 13+% 5+ 10 14+ 10+ 24 21+ 25« 164 o« 5% g4

( 119+ 44.0) (9% 4.0) { 19+ 50) { 21+ 455 ( 74+ 21)

0 118 N7 120 15 17 13 ¥ 20 18 26 33 30 5 4 1

( 18+ 15) ( 15+ 20) (_19% L2) (_30& 35) ( 12+ 3.1

125 137 13 |13 or|2a 2 2] 3 3 4] 15 12

{ lad+ 8.3 ( 12% 1.0) ( 23% 2.5) ¢ 35+ 53) ( 4% 2.1)

25 152 146 147 g8 1 141 2 0| 32 24 48| 12 12 10

{148 3.2} ( 13 42) ¢t 20+ 15) {_35% 122) ( 11+ 12)

50 159 137 158 | 13 17 102 23 2| 2 34 3§14 17 1

) ( 151+ 124) (13 35) ( 27+ 32 {34+ 55) (_Mx 30)

%' 59Mix 100 160 127 159 | 18 8 200 2 25 20 34 30 30|16 18 13
: ( 152+ 219} { 15+ 64) ( 27+ 21) { 34% 45) (6% 25)
t -} 200 160 149 1651 ¢ 16 2w | 2 20 19| 32 3} 32| w 2w 12
: ) ( 158+ 82) {194 23) { 21+ 15) (3% 29) {17+ 46)
s 400 127 % 120% 1244 (4= 14% 9+ 30% 264 244 2¢% 26+ 314 g+ 125 144

{124+ 3.5) (12 29) ( 27+ 3.1) ( 23% 3.6) (1 3.1)

Posilive | Chemical AF2 . SA AF2 AFZ DAA

control | Diose (pg/_plate) 0.01 ) 0.5 i ool 0.1 go

59 Mix () | Number of 552 557 536 | 254 285 204 [ 106 116 112 | 58F 533 515 [2966 2181 2886
colomiss  plate ( 535+ 225) ( 278+ 21.0) ( ll% 50) { 543+ 34.1) (211£459.1)

Positive | Chemical T 2AA 2AA JAA 2AA 284

conirol Dose (pa/ plate) 1 2 10 0.5 2

S9 Mix (+)} | Nuomber of S76 536 595 (154 174 178 l60s S64 576 { 254 200 151 {205 182 26
colonies / plate { 602+ 30.7) (16941293 ( 582£2L1) (2024 5453 ¢ 201+ 173)

AF2: 2-(2-Foryl)-3-(3-nitro-2-furylacrylamide . SA: Sodivm azide, 9AA: 9-Aminoacridine, 2AA: 2-Amincanibracens
*: Inhibition was observed against growih of the bacteria.
*++: Purity was 66% and metasecondary buthyl phenrol (33%) was contained as impurity,
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Single Dose Or al Toxicity Test of 4-Methyl- l—pentene in Rats

259

4- A FW-1- 2 F 203008 L 72000 me/kg % 153

o Cri:CD(SD)IGSHES v b i MEECRS Lo
ENHOEELRITL, DT okSEEA.

—iRRE, SEERBITHRBIROVWTRICBWT
DB S I REE LAT{hEES v o 1.

HBrnZ &ds, ZEBEFTFICBNTL-XF0-1-
~ v 7 > i GHS (Globally Harmaonized Classification
System) @ Category 5(>2000-5000 mg/kg)} imB+ 5 &
gEwahi-.

Tk

1. #wEEMEORE

4-AFW-1-_¥yFr(oy hEZIIB24A, HE:
‘98.36 %, REESHMEQUO)E, PEI5C, #
SUEH°35.5 kPa (267 mmHg) /25°C, BEAIAT-154°C, [t
| EA00.664(20/4°C), BEBENF29(ER=1), jlKZ
A-25°C, FKEAF300°C, BREIKICIELALFTE
ZoYBLENMERZ R TECEACHEMAETH S, 4-2
Fh-1-m 7 R AT 5 L ¥ L v Ed
BID) S5 AEOMETHEI LD, SABTES
BitaEy, RE, REXDESHT, @assLdL,
BEFHELLVEICLTER, SFEETOEEL
. BHRVE, ], EEBLURRICSh2VEIIE,
BEOLREETHFALUTo /2 A F -1- Y7 i,
KETRETHLZEDE, BTy EnavizR
LA,
mﬁmﬁ@%%m¢bhﬂéﬁﬁﬁzﬂﬁb,ﬁmﬁ
FTCIAMETETHL LA LS. B, #E
WEETHENPBRE LR L) CREMIRML, BH—1t
SHFESLPICERAHERCAN, RECHE, £5
WORMITHAEC4ADT o/, ESHEOGEE2GCHE
THHTL, HEDBRETHL L THERL /.

2. MERHMBLUABTRE

B, BEFv—MA-)N—FERAT Ly —
$EDOSPF Crj.CD(SD)IGSEES v 2w/, 6B L
C7HEGOMT » PESMEHEAL, BEHTHE, &3
E%&%mﬂ@%ik%owf?%ﬂ&b EikL 838k
BRI L A,

IR 22 & 3°C, BEESD = 20 %, &%@ﬁww
15El/BsR, RREAIGRSE ~ 20 ICRESHHTET,

TEy v VERERBEEEK s — VI, ESRTE3ME,
HoGHERIREEFELL, Ay BME A
CRE-1(A Voo FIVEGTE) SRR LY,
FRAEFLIRTRE X T A BRkERIC L Y, Fhdh
B BRI .

3. REFESLUEEAE
HEGEIIET2ERERF 2D, REBR TR
300 me/ke BB I ROBRSHBICEE L.

HEEIAF TOREELESWCRAORSHES
HELE E1BLU2H BV TR L LA Lo
mZ Edh, SEIERICIZ2000 me/keg R EEE L. E3%
THICHIF AL N, E4R D 2000
me/keg BIFEL

—BR (17~ 8B R OERE, 9:304 5 101300
B P A CEiMmIcERICS mL/kg DS EET

. EIEEL, #ﬁﬁﬁ4ﬁm%ﬁﬁbt%ﬁfﬁﬁ%ﬁ

BL 7.

4. REIBFH

1} —RRIREEEES

EFOVnTEBOETE, S8, ThrEs, B5H0
B) 0ESERD oRTH 1M TiER L THEL,
PSS B8 X UMBECEE L. BERIED
LERGHISAETHE, FH-FHROLBE2H, 5Kl
BidFRrhic 1 MRS L/, ‘

2) HEAE
£HICoWwT, 0B (RSB ORSM), H5#L, 3

5 7, I0BXUI4A EHA) I, EFRLIRALH
WTEELL.
3) £l

$WLowT%%&MHkﬁ%§%ﬁ T, =—7F
VREFT CREBABSR DRML TREREY, 250
B - % AR IcEER L,

5. #RHERAT
BEICODWTHESER & RS R LA
EEE 3 L UNEER

1. %tﬁﬁ
3008 XTF2000 me/kg D RIZ S ?""5{3"2 14 BRI,
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In Vitro Chromosomal Aberration Test of
 4-(1-Methylpropyl) phenol on Cultured Chinese Hamster Cells

£

OECDEF It U HEL R ARICRL EHREEED
—BE LT, &-AFNTOENNT x /- DB
R THREEENEERET D, Fyd=—
Z o AP —EEHEERCHLIU, BLTFCHL L) %73
WTRBENFAAREEBREERLL.

RehREARICAS Za& BT BB, :"fﬁiﬂﬂl‘—"é"
BEMSIREBA ol I A, EiEF4arHAEIIBT A
#150% ORFEFHEIE R TIEER 0.049 mg/ml TH o7z,

Fi, REEMLED SOmx FETB LURFETES

i 24950% OMEREIEIERTIBEL, FTAETR 0.067
mg/ml £ & F 0.040 mg/ml TH o7z, o TRBEERE
REICBWT, HEETIE 0.049 mg/ml, fBHEMALE
O S9mix FEAET TH 0.067 mg/mIDUBRE R ZhEh
SEELL, FAFNEFO N OERES EE, (40
T, EEELED
SOmix IEFETET T, #50% OISREEIHIEEE M EEREI
B3 BEFCHEWETSL LA G, 0040 mg/mlDE
HigpEE LA

B LD, CHLAR 2 4RAB L 3<T oM

BRECHEWT, RefhosRe tBRl o RSk

R ohldoi. LLLds, SRHAELL

B S RE 0 0.049 mg/ml T, BELLHRD5.5%
I EERENES b, —F, AEHEMEICSY
T, SOmix FAEFTICBT A ER TR, RaholE
ERECEESMEOFRERATED S E o 287,
SOmix FETET T, PiRE (0.034 mg/mi) DIEFHTE
EL HEROTS IS REAREFED AL, ThHoOfF
B2, EEEORBELEE L AHEELEOS9mix
TR 2WT, mvikoMERERIC X 2EMERLE
BLEEZA, BHMERZAO R,

BLOFERI LA AFLTTEM)T 2/ — i, J:
SEORBANTT, RBEHROCHL ﬁﬂﬂﬂak%&ﬁﬁsﬁ
BRLIVEERLL.

Fik
1. {H L =%k

JaF—F - YY—RSY T (CRB) #bAF (19884

20, ANFRE B LEFr A =—X  N2RS—
FA

0. EEHOBEH

SEREzIL, REBIMmiE (FCS . JRH BIOSCIENCES,
oy FES D IC2073) E 0% BIOL A — 7 MEM B
FEEEH L.
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3. ISERSE

2X10*{H ¢ CHL #ifa %, i%%ﬁ‘i SmlEFANLET 4y '

2 (& 6 cm, Coming) XIS, 37CHCO: 1 ¥ Fa
—F = (5% CO2 ) PICHEREL 1. ‘
EEE T, RS0 B E MR, 2458

03 & Ousrem L .. £/, ABEEbETH, A

FaigiEs H BicSymixDFET B & FHEETET Toke L

HL, ME#T&%&&%&?&( &5 msmaf%%l,

f—

4, HERME

A{-AF N TOENNT £/ — (CASNo. : 99-71-8,
Oy RS C-119, KHAA ¥R EEIEEEE,
G B R{bETERSRE) TREREET, KICK
B, VAFNVANVESFY FOMSO)BIUFT RIS
BHTHD. FFRCoHLO, FFEI50.24, BES3T, ¥
H242°C, FERIE135.4~136.5C/mmHgNPWE T, LR
66% Thb. Eikits, %, BEZKHTLTEETS
b, EEADMSO) TOREERERTH, 0.06~15 mg/
ml OEEGE TIRMNREECho 1.

5. HEEMEOBR

ey B oHENE, FHOSETo k. BEEIEDMSO
{Sigma Chemical Co., W ¥ FET | 30H0608) & Hw
o FEAEERCEELTERTREREL, DwTrEHE?
BETHAFRL THEDREOEERDHALEL R
L7, e EEANE, TSTOREIIBVTHEER
DO05% (v =D Ly h. REEREFERBL
UAEFRBOEEES L CRINEHtRCHVBRE
BLEREROBUNORER, T_CHFSEEN (F
BEERNED 5% LLE) DiiTholz. 1B, BE
oW, HERERTbORIoR.

5. MEEBIHRIAC & 5 NIEREORE

REFRERBCAVIERD HoLBRE T RET
2708, HERWEOMBEEICRZTRELHE ¥
B o CHL MIIBCHT 5 MR i id, Bkt
famE sl (MonoseBater, AV Y SANETEGER) £H
WTEBEOBRIELHHL, HEDHARREOEEE
B AMBEREOE b o TIRES LA

FOER, 4-(1-AFMTOENYT 2 ) — N O#I50%
OESREIMH L TRT IR, S0% T S U2RENELY
BHLAEDA, EEETIEO09 mgml Thol, ¥

e, (SRR D Somix TR T 5 & USEFET BT

A#50% OBMEMGIE RTBER, £ 0,067 my/
ml B X 7 0.040 mg/ml TH o 7= (Fig. 1, 2).
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8. SESIMEATERE
100 ==L3— reated for 48 hr without S9 mix RET O 2SRRI, I N4 3 FERGEEAE0,)
1 78— weated for 6 hr without 59 mix pEfml % 5 X 3 ICHERIIC IR e, e BRSO gy
RPN REECHEsTiTol, A5 4 FEARES v —Vico
£ BOMIERL Az, fEML A HAY, 3%FAYEETH 10
3 FEREL L.
% 501 '
g 9. HEHHH ‘
£ (RLEAS A FEEDI B, 10071 75 ambig
& SNEREBRATA NE, WEOBBEENET LN
3 EEHFRDPHRVE LT — FILLRETHR L2,
0 PEEOSTE, BEREEREYS, HLHYRR

T ¥ -
0.000 0.025 0.050 0075 T 0.100
Concentration {mg/ml)

Fig.l - Growth inhibition of CHL cells treated with
4~(1-methylpropyl)phenol witout S9 mix

100

Cell grawth (% of controf)
- wn
g

men  treated for 6 hr with 59 mix

T 1 v 1]
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=
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Fig2 Growth inhibition of CHL cells treated with
4-(1-methylpropyl)phenol with S9 mix

7. REBOEE

AFERENTRBOKRE L), RAEEFTRBETHY
SYBMEOEIRENRE, EHEETHE 0.049mgml, 5

FEEEE:O $omix FET Tl 0.067 mg/ml & L, 2h#

WSRERO 12 OREE PEE, 140BRETEEBEL
L7z, %&b, {CBHEMLED SOmix EFETFIZBVT
i, #950% DRI %RTREN, EEkiBAE
DREIENETH - L b, HIEE L ERRIC 0.049
my/miDEFEE % HIEEEE L, T0 12 O % Rk,
V4 DR IRIERE L L.

In vitro /MERERIC L 2 BMAERTIE, B, S9mix
FETR BT BAHFEEEE & ISR SNEBE £0.049
myth-ﬂﬁ%ut?%¢DDMEﬁ% Ebf

(MMS) FHEE 10k 2 58RI ET T, Bak
B pvitRasEkHloOTy v 7, DI, R0
BEREOTE L BRI (polyploid) OHELZDWT
BELl IEEREC W 1B 2008, SEE
RO WT i LEE 80018 O S ch IR+ 34T L A=,

10. JZEERERE

BERTH, Ty a2 XL, ELLT

55 % 005 M KCLAKEIE T205 FIEIRMEE L
f— LAY KEERE (51 1) oEEETCHEREEE
fa‘ézwf FEZIHEETL, A9 1 FEREZERLA. &
B ERE, 19T A VIBHTH 105MER L.

11, MEEROEE

fEBL AT A FEADI B, 1207t v adbi

ENAEBRBAT] FE, ZAOBESATLTLALE

EERFH LR VIF oI~ FMEL A RETHF L 7.
BIZ2, 60MSDL Lol > L (IBHE 10M5) & o - SEi
REHVWTIT> 7. WREL &S, HMRERDOHEER
PR 1000 IZ 2 CEIEE L, /Mg (ERESEH O3
BFTHY, GiRick ")ﬂﬁfbﬁhkﬁﬁﬂétﬂm‘éééﬁ
03“) Eboi-MREFEELL,

12, BB EHE

LTI,
IKonToginiERe, BIRELAARE, HERTOE
B, SEMEROMIC oW THESL, EROMEER
SHEICEA L, REERELETIAROMBER

ADoWwT, 74 v a—® exact probability test (2 &

b, BENRELEBRDHAEEEE IUBENEBE .
i BEOTEEMELTo . EBPHOREAE
BEHEREEIZoOWTE, ALY OHEREICHE:, Bef

RE 2 AT BIMBOBIEN 5% R, 5% UL

10% *ﬁ%%l‘ﬁfi 10% ELEZ Rt & UAsd, Bt
HEFELONALEE, invie/MERBRTERLEHES
FERLTERHNEFEFICE LY. invino/MERERZ
AL Tk, Kastenbaum and Bowman @ FHEY (1970) K
E->THEERE (p<005) 2iTv, NMEFEROHES
Fof.
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4-(1-AFNTEENT =/ ~Ib

ERELUER

EHEE L HREAFINORES Table | ER L7,
G(I-AFNFTEENYT 2/ =22 T 24 ML
AWTROBIIB WS, REAOIHBEREE X
HAROLBEEC A ER MR ook, &
7o, ASBERMLEEL 7-rhiREEEd k UHGREERETO, i
ROEERE S L UERIEHR oM BER CHE L Em
BELLM R L LS, BEREBEEE
{0.049mg/ml) T, BB L Hlens.5% I HuE kA S
PRHGNT.

UHHEMEAREE I X B BB T O R E Table 2 IR
Lz Q- A FLTOEMNT 22 — %14 C $9mix 77
ETBLTEFELT T ENREL L BESRIBEERET
L, SEIIE O DREAEIRETERDb ok, TOl
DB TH, S9mix FEETCBWTRAKOHIER
ErHEEHAROFEREALED P o, Lk
L, SOmixFEFETTH, PEE (0.03dmg/ml) OMIEFF
T, BEL-HEOTSICREERRENZD b,

BEo#ERi b, BEEREOHENSE S EEERE

SRR B L ABHEE Omix ERETHCoWTR, BR

HEFERT A48 nvino /MNERBTIENARE L THER
L7: (Table3) . ZOME, WTFRLOLBRIIBWVTY
AEOFERIEIRLNY, RAGREFRECBLTES
MBS dhoi.

o T, SEEBLAFBEFT CH4-0-2F 70
ENy7 =/ - AOREBEREFEREI 2L O LT L
7r..

Table ]  Chromosome analysis of Chinese hamster cells (CHL) continuously treated with 4—(i~meﬂ1y1propyl)pheqol *k
without 89 mix : -

Concent- Timeof No.of No. of siructural aberrations No. of cells

Group  ration exposure cells Others®) with aberrations Polyploid®  Judgement®
© (mgfml}y  (hr) analysed gap cth cle esb cse £ mul®  total TAG (%) TA (%) (%) SA NA

Control : 200 1 0 0 2 0 0 0 3 [V} 2 (LY 1 (05 0.50

Solvent™ @ 24 200 0 0 0 2 0 1 0 3 0 L (05 1 (05 075
MPP 0.012 24 200 0 0 0 L 0 0 O 1 2 F (05 I (0.5 0.38 - -
MPP 0.025 24 20 ¢ ¢ ¢ 0 1 0 O I. 0 I 05y 1 (05 025 - -
MPP 0.049 24 200 o0 11 0 0 1 0 3 0 3 (L% 3 (15 o000 - -
. MC, 0.005 24 200 7 44 82 5 2-3 0O 143 7 80 *(44.5) 87 *(43.5) 013 + -

Solvent? 0 43 20021 0 0 1 ¢ 0 4 0 4 (200 2 (1O 0.25
MPP 0.017 48 200 + 0 ¢t 0 0 O - 2 a 2 (1) 1 {05 0.00 - -
MFP 0.034 48 200 I ¢ 2 3 0 0 0 6 0 4 (200 3 (L% 0.13 - -
MPP- 0067 =~ 48 20 2 1 4 1 0 5 0 13 2 11 (55 10*(50 098% = | —
T.MC 0.005 48 200 8 21 413 5 § 0 129 23 74 *(37.0) 71 *(35.9) 0.63 + -

- Abbreviations : gap : chromatid gap and chromosome gap, ctb ; chromatid break, cte: chromatid exchange, csb : chromosome break, cse:

chromosome exchange-(dicentric and ring etc.), { 7 acentric fragment (chromatid type), mul : muliiple aberrations, TAG : total no. of cells with
aberrations, TA : total ao. of cells with aberrations except gap, SA : structural aberration, NA : mumerical aberration, MC : mitomycin . 1)
Dimethyl sulfoxide was nsed as solvent.  2) More than ten aberrations in a cell were scored as 10, 3) Others, such as attenuation and premature
chromosome condensation, were excluded from the no. of structural aberrations, 4) Eight hundred cells were analysedineach group.  5) Fudgement
was done on the basis of the criteria of Ishidate et al. (1987).  6) Six fumdred and thirty-one cells were analysed. * : Significantly different from
solvent control at p<0.05. ** : Purity was 66%, and meta secondary butyl phenol (33%}) was contained as impuxity.
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Table2  Chromosome analysis of Chinese hamster cells {CHL) treated with 4-(1-methylpropyl)phenol #* with and withoue

59 mix
Coetnt- 59 Time of No.of  No. of siructural aberrations - © No.ofcelis

Group miin  mix exposure cells - : Oihers® with aberrations -~ Polyploid®  Judgemen® ~
: {mgfml) - {hr) analysed gap ctb cte csb cse f muld  yotal TAG (%) TA (%) {%) SA NA
Conlrol 200 0 0 0 0 0 0 0 ¢ 0 0 (00) ¢ {00y 025

Solvent? 0 — 6-(18) 200 0 ¢ O 1 6 2 O 3 1 3 (18 3 (L% 025

MFP 0012 — 6-(13) 20 3 0 2 0 0 1 0 G ¢] 5 (25 3 (L5 025 - -
MFP 0025 — 6-(i8) 20 o0 I 0 0O 0 0 10 il 1 2 {10 2 (L 050 - -
MFP 0049 — 6-(18) ) Tox  Tox
CPA 0005 — 6-(18) 200 2 1 0 0 2 3 0 8 0 4 (20 2 (16 025 - -

Solvent?- 0 + 6-{i%) 20 2 6 7 1t 0 0 26 8 (40 6 {30 0.38

MFPP 0017+ 6-(18) 200 09 4 0 0 00 4 0 2 1Ly 2 (10 0.25 - -
MFP 0034 + 6-(18) 200 3 5 13°¢0 o 0 22 1 £ ¢7.0) 13 (65 100 + —_
MPP 0.067 + 6-(I8) 0 Tox - Tox
CPA 0005 + 6-(18) 200 5 73198 6 0 7 50 339 2 133 * (56.5) 132 * {66.0) 0,13 + -

—

ih

e i

Lol A i L AR sl

Abbreviations : gap : chromatid gap and chromosome gap, ctb 1 chromalid break, cte: chromatid exchange, "csb 1 chromosome break, cse:
chromosome exchange (dicentric and ring etc.), 1 : acentric fragment (chromatid type), mul : multiple zberrations, TAG : totat no. of cells with
aberrations, TA : lotal ng. of cells with aberrations except gap, SA : structural aberration, NA ; numerical aberration, CPA : cyclophosphamide,
Tox : toxicity . 1) Dimethy! sulfoxide was used as solvent, 2} More than ten aberrations in a cell were scored as [0. 3) Others, such as
attenuation and prematuse chromosome condensation, were excluded from the no, of structural aberrations.  4) Eight hundred cells were analysed
in each group.  5) Fudgement was done oa the basis of the criteria of Ishidate et al. (1987).  * : Significantly different from solvent eontrol at
p<0.05. ** ; Purity was 66%, and meta secondary butyl phenol (33%) was contained as jmpurity.
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Table3  In vitro mictonucleus test of Chinese hamster cells (CHL) treated with 4-( l-methylpropybphenol** with and without

59 mix .J
Group Concent- 59 Tinie of No. of No, of Fo- Judgemem? ::;:
ration wmiix exposure cells cells with #,
(mg/ml) (hr) analysed MN ¥
Solvent? 0 = T 1000 3 03 ,
MPF 0.015 - 48 1000 3 03 - 3
MEP 0022 - 43 1000 7 0.7 - i
MEF 0.033 - 48 - 1000 3 0.3 -
MPP 0.049 - 48 1000 1 0.1 .= -
MC 0.00005 . - 48 1000 271 27.1% 4+ .
Solvent" 0 + 6-(I8) 10,1 S 10 TLO
MPP 0.015 + 6-(18) 1000 5 05 -
MPP 0.022 + 6-(18) 1600 5 0.5 . - i
MPP 0.033 + 6-(18) ~ 1000 3 03 - !
MEP . 0049 + 6-(18) 1000 9 0.9 -
CPA 0.005 + 6-(18) 1000 192 19.2* +
Abbreviations : MN : micronuclei, MC : mitoraycin C, CPA : cyclophosphamide. 1) Dimethyl sulfoxide was used as solvent.  2) Judgemenl !

was done by statistical method of Kastenbaum and Bowman (1970),  * ; Sigaificamiy different from solvent control at p<<0.05.  ** : Purity was
66%, and meta secondary buty! pheaol (33%) was contained as impurity.
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