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Table 5 (continued)
Male animals Female animals
Dose level (mg/kg) 0 100 300 1000 0 100 300 1000
No. of animals necropsied 11 12 12 12 11 12 12 11

Organ Findingsd

T123T123T123T123

T123T123T123T123

REPRODUCTIVE SYSTEM
testis
atrophy, seminiferous tubule
cellular infiltration
epididymis
cellular infiltration, lymphocyte
ovary
deposit, pigment
mineralization
ENDOCRINE SYSTEM
adrenal gland
angiectasis
accumulation of foamy cells
degeneration, vacuolar
NERVOUS SYSTEM
brain
dilatation, ventricle
INTEGUMENTRY SYSTEM
skin
hair follicle atrophy
subcutaneous tissue
abscess

~000-~~~--=-~~-- 100
“100----=----- 000
~100---=~-~~-~ 100
~100--~------ 100
~000---~------ 000
400 --~-=~~~~=-~ 210
~000 - - -~~~ =~~~ 000
)]
————————————— 010

~100-------~-- 100
S000 - - - -~ ---- 100
~100--- - -~~~ - 000
S000 -~ = -~~~ 100
~000 - -~ -~ -~~~ 000
~100---=----~--~ 000
(1) n

~100----- -~~~ 100

1:slight 2:moderate 3:marked
=!benign #:malignant

() :No. of animals examined microscopically at this site.

-:Not applicable

Table 6  Summary of reproductive performance in rats treated oraly with 2,4,6-tribromophenol in the combined
repeat dose and reproductive/developmental toxicity screening test
Dose (mg/kg) 0 mg/kg 100 mg/kg 300 mg/kg 1000 mg/kg
No. of pairs mated 12 12 12 12
No. of pairs copulated 11 12 12 12
No. of pregnant females 11 12 12 12
Copulation index (%) 91.7 100.0 100.0 100.0
Fertilityindex (%) 100.0 100.0 100.0 100.0
Estrus cycle (days, Mean * S.D.) 42+0.3 43+£03 43+05 42+0.3
a) : (No. of animals with successful copulation/no. of animals mated) X 100
b) : (No. of pregnant animals/no. of animals with successful copulation)X 100
Values in parentheses are expressed no. of animals observed
409
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Table 7  Findings of delivery in dams treated orally with 2,4,6-tribromophenol and observations on their pups (Fy)
in the combined repeat dose and reproductive/developmental toxicity screening test
Dose level 0mg/kg 100 mg/kg 300 mg/kg 1000 mg/kg
No. of dams observed 11 12 12 12
No. of dams delivered live pups 11 12 12 12
Duration of gestation (Mean=S.D.) 22.5+ 0.5 225+ 0.5 225+0.7 22.0£0.0*
No. of total corpora lutea (Mean+S.D.) 209 (19.0 +3.9) 231(19.3+3.7) 209 (174+1.8) 200 (16.7 £ 2.0)
No. of total implants (Mean+S.D.) 175(15.9 + 2.0) 204 (17.0 £ 2.3) 195 (16.3 £ 1.9) 189 (158 +1.4)
No. of total pups born (Mean#S.D.) 161 (14.6 = 2.0) 188(157+£1.9)  175(14.8%3.2) 174 145+ 1.9)
No. of total live pups born(Mean+S.D.) 161 (14.6 = 2.0) 187 (156 + 1.9) 175 (14.5 £ 2.6) 174 (14.5 £ 1.9)
Male 87(79+14)° 97( 8.1+23)° 89 ( 7.4+2.5) 79( 66+21)°
, Female 74(67+19)° 90( 7.5+ 1.8)° 8 ( 7.1+ 1.0)*®  95( 7.9%x1.2)°
Sex ratio (male/female, MeantS.D.) 129+ 0.54 1.17 £0.50 1.07 £ 042 0.88 +0.42
No. of total live pups on day 4 (Mean=S.D.)
Male . 83(73+12) 87( 7.3+2.8) 86 ( 72+23) 42( 3.5+24)™*
Female 72( 65+ 19) 84(70+22) 80( 6.7£12) 49(41£29)*
No. of total dead pups born (Mean+S.D.) 0( 0.0£0.0) 1( 01+£0.3) 1(01+0.3) 0( 0.0£0.0)
stillbirth 0(0.0=£00) 0( 0.0£0.0) 1(01+£03) 0( 0.0£0.0)
cannibalism 0(0.0£00) 1(01x00) 1(00£00) 0(00=£00)
Gestation index (%)® 100.0 100.0 100.0 100.0
Implantation index (%, Mean+S.D.)" 83.5+ 11.7 90.1 £13.2 93.3+6.9 94.9+59
Delivery index (%, Mean£S.D.)¢ 092.1%£58 92.5+6.6 89.3+94 91.9+7.0
Live birth index (%, Mean£S.D.)? 100.0 £ 0.0 99.5+1.8 995% 1.7 100.0+ 0.0
Viability index on day 4 (%, Mean+S.D.) ?
Male ] 96.2 + 86 88.6 £ 23.7 97.4+6.3 53.3+34.2**
Femaley 97.6 £ 54 92.7+ 155 94.0+9.6 50.4 + 35.1**

) : (No. of females with live pups/no. of pregnant females) X 100

) : (No. of implants/no. of corpora lutea) X 100

) 1 (No. of pups born/no. of implants) X 100

) 1 (N. of live pups born/no. of pups born) X 100 :

) - (No. of live pups on day 4 after birth/no. of live pups born) X 100
) :Includes live pups died before observations

g) :Includes a pup retaioned on day 1 after birth

Values in parentheses are expressed number of animals examined
Significant difference from control group; *:P<0.05 **:P<0.01

oo o
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Reverse Mutation Test of 4~Ethylbhenol on Bacteria

2

4-ZFN 72/ —NIZonT, BEEFAVLIEIRER
KEETERL .

MEBE & LT, Salmonella typhimurium TA100,
TA1535, TA98, TA1537 V3 & U Escherichia coli WP2
uvrA P O 5 E AV, SO mix ERINB & UEIMRBE O
wihd, AERERBRTIS00 ug/plate Ll LOHET
MEBEIRED NI &b, RRKERILSO mix EZRM
HERB L ORINIRER & $1262.5~2000 pg/plate O fiiF
TEMBL .

FORR, 2BORREBKEE DAV EEOREED
WTFROHARIZBWTYD, BURBEOC2ELLEE 22
FEIuZ-HOMMIBD LN Lo/,

DEDHEE»L4-ZF VT 2/ —Nid, An-88%
IBWTEREBEA L2V O(BY) & HE L.

Bk

1. #WRE

4-TF N7 2/ =N, HEBERTHSD. HAv7-#ER
WX, v b FFB8I020A, HE8328 B(Fr T Y
—GC), i ABEMLFRCGER)THH, AEHEMW
L@ 5 5 S hiz, HRWEIE, FRKE TRRT
RELL.

4-2F N7/ =NV, DPAFVNANFEFYF
(DMSO, T v pEHE : ACQ2095, #NYEHiZE TH4R) (12
BRLTEESHEOREEL AR L%, REHTHE
OWBREIZFRL THRZRBIC A,

2. BRiENBMmE

AnEESRBYES LI UREEIILTOLEB Y TH
5.

FREWHI LIV GETBYE L, YRR TT
DLEBR T IPBONTVWANEBIUHEBEL, #
h#FNnTableF iR L7z,

2-(2-7 I N)-3-(5-=+T2-7YN)TZINT I F

(AF2, Fjehiisk T68)

TIAbF + U v A (SA, FTEHZE T 00

9-7 3/ 7271 Y (9AA, Sigma Chem. Co.)

22T/ T FTEv(2AA, FHMEET )

AF2, 9AA B L UF2AAIZDMSOIZ, SAIZEAKIZE

fRL:S D% 20 CTHHEREL, Mok, EL,IZH-

BRizH -,

-282-

3. REHR

Salmonelia typhimurium TA100, TA1535, TA9S,
TA1537 8 £ Uf Escherichia coli WP2 uvrA% 7z,

S. typhimurium D 4 WHRIZ1997E8 B 7H 2, E. coli
WP2uvrA BRIZ 19974 OB ICHANA F 7 v £ 4 FF
Ft vy - ORBRRBELILH5 SN

BREFIT-80 CTHEERFLALDDOEHY, E8FKD
YRR, BERFEHORBIFIZ, 7 VEBEERY,
UVESEHE, BERE(A)BLIUT7T YY) VTR
PKM 101(7 7 A X R) DB EIIDOWTHRN, I MR
ENTWAZ L ERERLE.

AREICHELT, =a— Y xr b7 22(0x0id
Ltd.) % AN LFRRRE CREL-EE o
FEL, 37 CTIOBSRIAEBIRE D BEFEL-DDOEZRER
We Lz, O ERHCL V660 nmDFHEXWZEL,
REMR ORI = MEE2 L /2.

4. #EdB LU S mix DR
1) BHEER :

Bihid, MEEETEMBORD IV I — ZEREH
TRV 2B, BH1La ) OREBIITROEBD
TdHb. -

B~ 7 4 v A TR 02¢g
7 XV ER-1RFIY 2g
VUBRIKEZA) T A 10g
) UB—T ED T AL 192¢g
KEREF P T L 0.66 g
FNaI—2R 20g
KEER(EKRESR) 15g

O mmOT ¥y —VIMHY30mLEHE L TCED
LDTHA.

2 by TTH-
TROKERA) B LU (B) £7213(C)xFHEIL10:1
. DEIETREL.
(AYs87 b7 — (Difco Lab.) 0.6 w/v%
TLF Y VA 0.5w/v%.
(B) Salmonella typhimuriumH
L-kAFT 0.5 mmol/L
D-¥'A+F 0.5 mmol/L
(C) Escherichia coli
L-N)Tbr7 7> 0.5 mmol/L
567
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3) S9 mix-

S9mix1mL&7-) OMBIITROLEBH TH 5.
So* , 0.1mL
2L (A S P 8 pmol
bV RN "33 umol
TNa—2A-6-1) VEE 5 umol
NADH 4 ymol
NADPH ' 4 pmol

T MUY L) EREETE (pH 74) 100 gmol
* . 7:8# O Sprague-Dawley RiEF v bE 7 2 /W E
7 — )V (PB) B X U85,6- V7 5K (BF) DEERHES
THERE L CHERLASIF Yy a—< H) 2 AV

5. RBHE

TLArFan—2g ENILD, SO mixERMEA
BE B X U'SO mixiRIIRER & 1T o /=,

NEREBEPIC, HERYWEAMKOI mL, V) VEBRE
#0.5 mL(S9 mix #EHEERIZ B V> TiZS9 mix 0.5 mL),
MEBW0.l mLEEAL, 37°CT200MI LA ¥
N—yayttmg,%quu%ﬁttbvaﬁ—
2mLExMz TRAML, AREMFEREICHL TED .

Tz, MEREEL L CHERMERREON DL ) ITEHGEE,

FRBHOBMRRHEEHRE AW, ERERIE
IRV Z-REEx B E OB X HEILE Table i
L7 BBBICERLAREBRICOVWTCE, BEBIURE
HExTHREE R L L.

REFRIT37 CTARBERIIT Y, L ERER D =—
Beao=—7+ 74 ¥ —FRLRERICL>THEL

2. WEBWMEICER T AUROFEIL, ARICK DB

L7z, 72, MEEOFEIZOWTI, RAEEHLZVWIEE
FHEMRT T, ERXEOREORENCHIT L. B
WL ARSRERBRICBVLTIE, BB X OB
BETIHINTS, SARICDVWTRIKTDE L.

7o, ARBIIBWCI, MBRESLUEHEIIDE,

7=,
ARBERRIE, KRR 2EESL, HROE
BHEmEL L.

6. YIEE®E

AW ENRERDN )L, 1EBULOBRERD S
mix BRI ER D 53S9 mix KM 2 BT, HER
WEEEET LR EICBIF2ERERI0 - —HOF
WA, BEMBEO2EL L cEmL, Zo#EmcE
BB L CHEREEI RO SNZHET, SEHEBRY
BEIAABRIIBVWCERREME2EF T30 (B &9
ETBIEELT.

BRELUEE

50.0 ~5000 ug/plate DFFETALZH3IEL LT, A=E
RERBTERL). TOER, TRXTOREEDSY
mix EFIREBR B L CHEMRBRO Vil B8»WTH 1500

568

pg/plate L EORETHEMENRD bz, HERWEHI

HET 2RI TXTOHAETRD N Lo 12,

L7zifo T, FRERIIBIT2REHAEIE, S mixE

FIEER B X URINEER & b 2000 pg/plate & L7z,

TEHAE%Z 2000 pg/plate & L TR 2 T6HERBRTE
LC2BIDOFAREZ EM L 72 (Table 1, 2). 2R, ¥
NRTOBREFICENWT, 2HOREL SERMEEBED2
EULEERDBEREEau—HoOEIMIED LN D

o7z,

PEOBRIIETE, 42F 07/ - VL, v/
HABRUUBVCTEREUZE L2V O(RHE) EHEL

7=,

HBAL-TFNT 2 ) — VL, SEFSEET TARER & 1T
LTERLEF YA X - NARY—BEEHBETHY
LZEBARRERBRTIREAOBERENFREEN, B
WThorzd. T/, BEWECTHL4-(1-AF 170l
VY72 —=NilonTii, BREERBRBIUVERERE
EEABRCREOERNSO, T4, 32 F VT —
VOB X Wptert-7F N7 £ ) — VS0 ZoWTIL, 8
IFERFBRTREYE, REARERBRTHBEOERIESL

nTwnas,

ik
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Table 1 Mutagenicity of 4-ethyiphenol on bacteria (I)

With(+)or| Test substance Number of revertants (number of colonies/plate, mean+S.D.)
without (~) dose Base - pair substitution type Frameshift type
S9 mix (ug/plate) TA100 TA1535 WP2 uvrA TA98 TA1537
0 137 138 138 6 11 12 32 2 19 20 28 23 15 15 12
(138 + 06) (10 + 32) (24 % 68 (24 + 4.0 (14 %17
605 140 140 130 10 8 15 | 23 29 25 19 26 24 9 10 UM
’ (137 * 5.8) (11 £ 3.6) (23 3.1 (23 + 36 (11 £+ 2.6)
125 41 136 152 9 M 9 16 22 20 25 20 19 M 2 2
(144 * 8.0) (11 £29 (19 £ 3.1) (21 + 32 ( 6 *69
50 145 105 131 7 9 13 19 18 28 4 2 2 5 15 10
(127 +20.3) (10 £ 3.1) (22 + 55) (19 £ 12) ( 10 = 5.0)
S9 mix 500 41 129 140 9 10 8 15 20 20 18 25 18 M M 1
=) (137 £ 6.7) ( 9%10) (18 + 2.9 (20 + 1.0) (13 £ 1.7)
1000 47*  49*  54* 5 2¢ 2% 17 21 23 7+ 16%  3* ~ox o
(50 + 3.6) ( 3£17) (20 £ 31) ( 967 S 2£20
2000 ot 0+ o 0t 0 0 o 0t 0 ot 0 0 ot o 0
( 0=%00 ( 000 ( 000 ( 000 ( 000
0 176 146 14 8 10 10 25 28 27 38 29 26 9 M 19
(159 +15.5) ( 9+12 (27 + 15 (31 £ 62 (14 + 50
625 174 182 172 10 12 12 34 31 24 36 23 23 15 17 U
’ (176 % 5.3) (11 £ 1.2) (30 £5.1 (27 % 7.5) (15 + 1.5)
125 157 175 179 8§ 11 13 29 27 19 3 32 33 15 16 12
(170 %£11.7) (11 = 2.5) (25 % 5.3) (33 £ 1.0) (14 +21)
950 181 163 188 12 16 15 23 28 21 27 29 A 10 14 1
(177 £12.9 (14 £21) (24 = 36) (30 £ 36 (12 +2.1)
S9 mix 500 165 158 160 15 10 11 20 2 20 28 35 35 210 12 18
(+) (161 = 38) (12 = 26) (20 £+ 0.0 (33 = 1.0) (17 % 1.6)
1000 136 132 119 3 9 7 18 20 16 2 20 23 5 12 9
(129 + 8.9 ( 631 (18 + 2.0) (22 + 15 ( 9+ 35
0* 0* O ot 0 O o) o ot O o o O
2000
{( 000 {( 0%00 ( 0+00 ( 0+00 { 0+00
Chemical AF2 SA AF2 AF2 9AA
Positi
OSIIVE | 1y ce(ug/plate) 0.01 05 001 0.1 80
control
S9mix(-)| Number of 598 557 565 714 702 739 183 260 252 639 628 64 380 585 453
colonies/plate (573 +£21.7) (718 +£18.9) (232 +£42.3) (640 +13.1) 473 +103.9)
Chemical 2AA 2AA 28A 2AA 2AA
Positi
ositive Dose (ug/plate) 1 2 10 0.5 2
control ;
S9mix(+)| Number of 980 1121 1117 | 459 402 408 777 891 969 490 535 485 348 395 364
colonies/plate (1073 £ 80.3) (423 £31.3) (879 =+ 96.6) (503 +27.5) (369 £23.9)

The purity of the test substance was 98.328 %.
AF2:2-(2-Furyl) -3- (5-nitro-2-furyl) acrylamide, SA: Sodium azide, 9AA:9-Aminoacridine, 2AA :2-Aminoanthracene
*:Growth inhibition was observed.
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Table 2 Mutagenicity of 4-ethylphenol on bacteria (II)

With (+)or| Test substance Number of revertants (number of colonies/plate, mean+S.D.)
without (-) dose Base - pair substitution type Frameshift type
S9 mix (ug/plate) TA100 TAI1535 WP2 uvrA TA98 TA1537
0 134 163 129 13 13 11 26 22 31 24 26 19 7 12 7
(142 £184) (12 £ 1.2) (26 £ 4.5 (23 + 36 (9=%29
62.5 156 124 142 10 8 11 28 12 21 29 18 27 11 17 7
) (141 *16.0) (10 £ 1.5 (20 £ 8.0) (25 59 (12 £ 5.0)
157 145 159 16 12 15 13 12 14 24 27 16 16 11 9
125
(154 % 7.6) (14 £21) (13 = 1.0 (22 £ 57 (12 £ 3.6)
250 175 159 113 10 17 4 22 20 16 24 17 18 10 9 8
(149 £32.2) (10 £ 6.5 (19 =31 (20 £ 38 ( 9+10
S9 mix 151 150 150 13 8 14 13 12 13 24 28 17 11 9 10
500
) (150 = 0.6) (12 =32 (13 = 0.6) (23 £ 5.6) (10 £ 1.0)
1000 59% 92* 75* 2% 5% 2 17 18 15 5% 6 12* 3* 2 3
(75 %16.5 (317D (17 £ 15 ( 838 ( 3£06
O* O* .O* O* 0* O* 0* 0* 0* 0* 0* O* 0* O* O*'
2000
( 000 ( 0x00 (000 ( 0£00 (0=£00
0 148 14 132 8 12 12 28 19 20 31 34 3 10 18 16
(141 + 8.3) (11 23 (22 £ 4.9 (3317 (15 £ 4.2)
62.5 162 168 152 1 - 10 4 29 31 27 42 3% 29 18 17 17
’ (161 = 8.1) (12 £ 2.1 (29 = 20 (35 % 6.5 (17 = 0.6)
193 185 186 16 21 11 25 25 29 25 27 45 1 6 11
125
(188 + 1.4) (16 £ 5.0 (26 £23) (32 +11.0) (10 = 1.0)
250 176 157 160 13 10 15 18 26 21 24 26 28 20 19 17
(164 +10.2) (13 * 2.5 (22 =10 (26 =20 (19 £ 1.5
S9 mix 500 150 172 152 8 16 12 17 32 28 11 0 37 15 14 15
(+) (158 +12.2) (12 = 1.0 (26 78 (3921 (15 £ 0.6)
1000 130 124 119 1 5 10 32 29 23 33 20 30 5 17 13
(124 £ 5.5) ( 5 =£4.5) (28 £ 4.6) (28 +6.8) (12 + 6.1)
O* 0* O* O* 0* O* 0* 0* 0* 0* 0* 0* 0* 0* 0*
2000
( 0£00 (0x00 ( 0£00 ( 000 ( 000
Chemical AF2 SA AF2 AF2 9AA
Positi
O | Dose (ug/plate) 0.01 05 0.01 0.1 80
control
S9 mix(-) Number of 637 601 526 792 701 662 260 236 212 622 586 637 507 568 625
colonies/plate (588 +56.6) (718 £66.7) (236 +24.0) (615 £26.2) (567 £59.0)
Chemical 2AA 2AA 2AA 2AA 2AA
i i
Positive | 1y e (ug/plate) 1 2 10 05 2
control »
S9 mix (+) Number of 939 994 968 324 358 433 825 803 912 478 427 428 386 322 395
colonies/plate (967 £27.5) (372 +55.8) (817 £57.6) 14 £29.2) (368 +39.8)
The purity of the test substance was 98.328 %. - )
AF2:2-(2-Furyl)-3- (5-nitro-2-furyl)acrylamide, SA: Sodium azide, 9AA :9-Aminoacridine, 2AA . 2-Aminoanthracene
*:Growth inhibition was observed.
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In Vitro Chromosomal Aberration Test of 4-Ethylphenol
on Cultured Chinese Hamster Cells

B

4-TF N7 /7 = VORI R T HREE R E
BEIIOWT, Fr4=—-X - NAAF—-KEHR
(CHL/IU) # W T BB AREHBRT EEL 1.

JERTAER (24 B5R) B X OERFREE (6EFM) 2B 3
50 % #HREEFEIIAIBE L, EEHEME TIZ0.15 mg/mL,
SO mixFEFEATB L USI mixFETICB T 2 EEHM®
BTEEhE1n0.4]1 mg/mLB L 70.15 mg/mLT& -
7. fE- T, BERVITONEBEIL, 50 %MAAaHEEN
HBREORH2ERETRSLABREL L, AL2THR
e L7, EEAETIE, 24RRINER, SEEL
TSI mixIEFEETBLUHEETCORREMEL, &
BEREML TR I ISRERES AR, BEARRIEREL, BETS
LI DR RRESRE T L. B EoSS
TRe R SR, 24FHELHLE TI30.075 mg/mL,
SO mixFEFETB L UHFET COERHLETIZ0.20
mg/mL B L U°0.075 mg/mLThHho722&hb, Ihb
DEETSEEREL L T3RERTBESRE L.

CHL/TUHA % 24 B5 L ERRALER U - BECIE, IRER
(0.038 mg/mL) $ & UEs#EERE (0.075 mg/mL) 2 8\2 T
LEEOMERENFR IR, FOEEIFTNEN6S
%5 LU21.0%(gap L) TH o7z, S9 mixFEFET
DEBRMETIE, WThONEFEIIBW T, REl
DOERE B L UEHEMROFRERIED N2 P
o7, SO mixFETTOHBEMNETIE, BBEHE
(0.075 mg/mL) I BV THRBEDOFEERENFRE I,
FOEEIL11.0 %(gap B <) Tho /o, MR D
FRIEBICOVTIL, EHNERE THEE (p<0.01) ¢
B Lid, TOFERREMBENIEDS, BELH
E L7

DEDKHRLY, XERBEHTTLZFNV 72/ -0
i3, RERBEFBRTIMW) LERLE:.

Hik
1. (SR L 7-#E8 ,

N —F - 1)V =232 27 (JCRB) 75 AF (198842
A, AFEF#41, BEARQ) LAEFrA=—X -1
ARy —HEROCHL/IUMRL %, FREEANI0CLA
THRERCH .

2. BEEROAH
B |ZiZ, F4M00#(CS, Cansera International) % 10

572

vol%iRIN L 724 — 7V MEM (B K BLSEM) ¥ i % v
7.

3. BEZXH :

2 X 104@0 CHL/IUMAE %, EERS mL% ARz F
1 v ¥ 2 (6 cm, Corning) i23& &, 37 °CHCO, 4 ¥ F
aR—45—(5%CO,)ATHEE L. EELETIE, H
PaiEMi3 H BIcHEBRWE * Nz, 24BREME L. /-,
STRFRIALEE I3, MFLIETE3E Bi2SO mixEEET B &
UHFETCTONMLEL, MBETEREES2EERTE
b 18REEIREE L.

4. S9

SH(Fva—<rENiE, 7/ - L5561
V7GR RI%S L7l Sprague-Dawley %5 v b D
PRI SRB L7202 MA Lz, RIIBIEEHICT L
Thvol% & L7

5. WERME

4-TFN7 2/ = (T FEHEF81029A, AERML
20, WR)iL, HAaERT, AKizx L Tid100 mmol/L
i, DMSOTIZ2 mol/LELE, 7 b ¥ TIZ50
mg/mLELETE#EL, mird4.8°C, #5219 °C, &R

FE2.7kPa(115 °C) T, #EEE98.328 % (At AHE) D

BT, ZIRCTHRELL. HBRWEERIL, EERETEET
Hol:.

6. HWERMEDRAN

BRI R IREL U CHRBRICA V7. B3 DMSO
(g v &S ACLS008, FIYEHIZE M) A/, K
FEBBICHERLUERERAKL, DWTERERFBEHRT
NERFIR L CHREDRE OB E AR EER L.
WERME AR, TXTORRICB W CHERDNOS
vol% iz A X H Iz 7=,

7. fERIETEIIHIRER

REGEEERBICAV AR EONERE ¥ ET
B0, HEHEYEOMIHEEIIRIITER R K
B4 o CHL/TU MR\ 19 2 FEHIHI Ve 1S, BB
TR T EE (Monocellater™, #1) ¥ 23 2 f T #08)
FHOCEBOBBEEXFNL, MR ELEROGE
STERBEICHTT AT DO F b o THIE L L7,

FORE, EFRLEIZBIT 250 %I EEINGRE
130.15 mg/mL, S9 mixIEFETBLUHEETICBITS
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SEEEME T, FNFNh0.4]1 mg/mLB L U0.15
mg/mL TH o 7= (Fig. 1).

8. EEEORTE

IR EEIHHBROBER L ), REARETHRIIBV
T, EHNHEE L OCEERLEO T T OREIHT, 50
% IR HIEMFIRE O 2EREZ ReLEBREL L,
A2 THRE ZEE L2 GERLE S X U°S9 mixFE

TTOHEBBME:0.019, 0.038, 0.075, 0.15, 0.30°

mg/mL, S9 mixFEFELET T 5 RALEE0.050, 0.10,
0.20, 0.40, 0.80 mg/mL). BHEXTEBPEL L THW:
v 4 b4 YCMC, HAIRBEIXER)BSLU 70
kA 7 7 2 F(CPA, Sigma Chemical Co.)t%, B4t
FARBRRBEETS) ICHBL AL, £heh
REARETERTAI LML T2 BEREHL
7z, '

REERERBRIIBVWTIIIEBEDL - V4RO T4 v
YarHw, F0)L02KIIEREMRERLERL, 5
D22 D VWTII EF R R R L 1 ffatg g
REL .

9. RMEAEHE
EEHTO2BMIC, IVt FEEREESS
0.1 pg/mLiZ% % & I ISR 72, RBEERD
VEBUIE RG> TITo 72, A5 1 FEARRET 1 v ¥
2D EO6KMMER L 72 BB L BAR% 3 vol% ¥ 4 HiE
WTHE L.

10. FBEIH

M ENEOER L SRIEHIC LD, 20 %L
DOHEFIEIERET, »D274 v 2L 51205 BBLED
TREHEEZRLEEOBVEE BEGRORERER
L, BESZOIREFELHEE L. D4R (Table
1, 2), EHEMETIL0.075 mg/mL A%, S9 mixIEFET
B X U89 mixFET TOERRWE CTI30.20 mg/mL B
L TF0.075 mg/mL BREERITOTR L EERETH -

722, INLOREEEUIBERBEENRLE

L7, .
RBL7-AF4 FERDI L, 120DF4 v ahb
BONERLRBAT4 Ve, AZGOBBENFNEFIL
BEEFDP LR NI I IZT— FIEL7ZIRETHITL
7o, REAODITIE, BRREERFEES - WABHYR
BRIFZe 4 (MMS) V2 X 2 0 E TV T, &b
EEH LV RESEEIOX Y v 7, YN, KhiEn
BEEE OFE L EEMEMR (polyploid) DA EIZDOWT
B L. B EEEII oW TIZIE200ME, Bk
BT DV TIE 1B 80018 o B MRS & 4T L 7.

14, HELuE

EAEAE, BB L ORI IR & WY B R
LOVTOMFERIE, BEL MY, BEEE0H
WL, BEEIRORIT oW TR L, SROELE
SR RRA L7z,

—@— ireated for 6 hr with S9 mix
—QO— treated for 6 hr without S9 mix
— -m— - treated for 24 hr without S9 mix

—
(=]
o

Cell growth (% of control)

T T T T T T T T T
0 020 040 060 0.80 100 1.20
Concentration (mg/mQ

Fig.1 Growth inhibition of CHL/IU cells treated with
4-ethylphenol
*:Dead cells remained adhering onto the culture
dishes.

REEREEYETAHMBORBEEIIONT, FiFE
BREE L B EAER S L UGS RERT 71 v Uy
—DEEHREDICLY), AEERTETERL
(p<0.01). 72, HEMEFHECELTaIry S - 7=
25 v VOERBBREY (p<001) #fTo . INL DR
TEHRREYSEL L, EMFENLB S, S5 OHK IR L
THREFREFREOFMHET- 72

BRELUER

BEEREIC L 2B ESITOMR RS Table LIZR L7,
4-TFN T2 /)= NVEMZCUBGHERRE L 28T
&, IR (0.038 mg/mL) B L UBIREE (0.075
mg/mL) IZBWTRBAREEFFERSN, TOEERE
NENG65 %B L U210 %(gap xR )Tho7z. —F,
EEEMBOSERERIC VWTIE, BIREE(0.075
mg/mL) TIIFEHO-DIZ80HIlBNEBRETE Y, +h
FHOBEMBBUIT22HTH - 7288, $XTOMHE
BioBnT, FEFEEMERBOMMIRD bz o
7z,

ERFELEIC X B GBI DR % Table 212K L
oo 4-TFN T2/ —VEMZ, S9 mixFEFET TR
BLE L 2R OMBEICBWTY, REEROEERE
FBILIUEEMMREOEREREIRDON o7z,
SO mixFE T CoEERIME L -6, EEEE (0.075
mg/mL) TEEZ 2 REREFTOBNFADLh, F0O5E
13110 %(gap 2B ) Thotz. T/, FBLIUER
EE#E(0.038 mg/mL B X 170.075 mg/mL) I2BWT, &8
RO EHEEE CAEENRDOL N, BRKERE
(p<O0L) THHEEENTDOONLN, FOBFREEN
1.50~1.63% &2 s, Bz L.

oT, 4-2F V72— ME, LRORBERTT
HEENOCHL/IUMR I BB RRELBRT 5 LW
L7,

T/ - VEOSE, B#ICRIbkELZELTWAIL
EYD—oThBEL-1-AFALTTEN) T2/ =MD
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FEFREFNR

WTIE, BREAREEFRELZVILIHEESATY
54, —7F, ptert-7FNV 7 x /) —NViL, REEAOEE
REXFRTAZILIIMR, HEMHEBOSERESS
(RS IR 93.18 %) FEBEITH A9, T/, KK
BREFITLTERLY, 32F V72— VoOREHER
FRBERIOVTHBEOERIBOLA TN SO,
FHEOMREIELRY, REBFHICORERTIICBN
TOABEERFOFENITROLNTVE, Zhbnlk
»o, FSEICRILKERET A7 =/ — VI, RILK
ZORANESB LUVBREIREERREORHLEDLo T
BY, BETE2EEDF 1 7HEEREB L UBHMEH
Ba) ¥ 723 MBI T A EABRERE L TV AT EEHE
AN S-S (A

Sk

1) HAREZREZS  WILSPHBRISHE&E, b
FEMBEIC LD REEEET NIRRT BALEE, K
=, 1988, pp. 16-37.

2) TNRIHE, “EM - BT 5 OFEHRNT, E6EF
RIZLBT7TTO—F," 4T F 4 A M, EH,
1987, pp. 76-78.

3) FRTh, KEERE, “HEHABREE4, ENRER
T — & OMEHERNT,” B A LEE, HE, 1992, pp.
218-223.

4) MATREH, tEYWEEERBREE, 2 347(1995).

5) MEEE, (W EHEEREBRRE, 4,301(19%).

6) BTE—, LW ESHREBRE, 8 764(2001).

574

Bk
RBREMEE | LPRX
HERIESE | BT, R REER, Sk,
R R, BRET
MAESERZELY Y — REHRRK
T 257-8523 MZ/NIRRETHEAT295
Tel 0463-82-4751 Fax 0463-82-9627

Correspondence

Authors:Kohiji Yamakage (Study director)
Hirokazu Kusakabe, Kiyoshi Sasaki,
Toshitaka Takahashi, Shinobu Wakuri,
Keiko Hashimoto

Hatano Research Institute, Food and Drug Safety

Center

729-5 Ochiai, Hadano, Kanagawa, 257-8523, Japan

Tel +81-463-82-4751 Fax +81-463-82-9627

~289-



4-TFNV7 ./ —Jb

Tablel Chromosome analysis of Chinese hamster cells (CHL/IU) continuously treated with 4-ethylphenol (4EP)*

without S9 mix
oo ' No. of cell - ot
Conc.en Timeof No. of No. of aberrations 'tho}: ce: POL* Trend test' Concu{rtlent' l.\/htotxé
Group tration exposure cells Others* ~ With aberrations cytotoxicity™  index"
(% 0 O
(mg/mL)  (hr) analysed gap ctb cte csb cse mul® total . TAG(%) TA (%) TA POL (%) (%)
Solvent™ 0 24 20 0 2 0 0 0 0 2 0 2 (10 2 (1.0 000 100.0 —
4EP 0019 24 20 4 1 5 3 1 0 14 0 11(585 8 (40 000 102.0 —
4EP  0.038 24 20 3 6 7.0 1 0 17 3 16*( 8.0) 13*( 6.5) 013 + - 89.0 —
4EP 0075 24 200 4 24 18 0 4 0 5 1  45%(225) 42*(21.0) 0.00° 68.5 14,12
4EP 0157 2 — — 330 04,00
4EP 0.30% 24 — ) — 6.5 —

MC 0.05.g/mL 24 200 2 49 119 2 3 10 18 0 105%(52.5) 104*(52.0) 0.00 . — —

Abbreviations ; gap:chromatid gap and chromosome gap, ctb:chromatid break, cte:chromatid exchange, csb:chromosome break,
cse:chromosome exchange (dicentric and ring), mul:multiple aberrations, TAG:total no. of cells with aberrations, TA: total no. of cells
with aberrations except gap, POL :polyploid, MC: mitomycin C.

a)Purity was 98.328 %. b)Dimethyl sulfoxide was used as solvent. ¢) More than nine aberrations in a cell were scored as 10. d) Others, such
as attenuation and premature chromosome condensation, were excluded from the no. of structural aberrations. e)Eight hundred cells were
analysed in each group. f) Cochran:Armitage’s trend test was done at p<0.01. g)Cell confluency, representing cytotoxicity, was measured
with a Monocellater™. h) Metaphase frequency, mitotic index, was calculated by counting 500 cells in each dish. i) Seven hundred and
twenty-two cells were analysed. j)Chromosome analysis was not performed because there was small number of metaphase due to
cytotoxicity. k) Chromosome specimens were not made because of severe cytotoxicity.

*: Significantly different from solvent control at p<0.01 by Fisher’s exact probability test.

Table 2 Chromosome analysis of Chinese hamster cells (CHL/IU) treated with 4-ethylphenol (4EP)* with and
without S9 mix

Conc'en- Time of No.of No. of aberrations | 'tlzo'bOfce{[l's POL® Trend test” Concur-r(‘entA l'\/ﬁtoti?
Group tration mix exposure cells Others? witn aberrations %) cytotoxicity® index"
(mg/mL) (hr)  analysed gap cth cte csb cse. mul total TAG(%) TA(%) TA POL (%) (%)
Non-treatment 200 0 2 0 0 0 0 2 0 2 (10) 2 {10 000 — —
Solvent” 0 - 6(18) 200 0 2 0 0 1 ¢ 3 0 2(10) 2 (10) 000 100.0 —
1EP 0.050 - 6(18) 200 0 0 0 0 O 0 © 0 0(00) 0 (00 000 85.0 —
AEP 0.10 - 6(18) 200 1 2 2 0 0 0 5 0 2(10) 1(05) 038 - 83.5 —
4EP 0.20 - 6(18 200 0 1 0 0 0 0 1 0 1(05 1(05) 038 76.0 12.8,9.8
4EP 0.40° - 6-(18) — — 2.0 —
41EP 0.80 - 6-(18) — — 19.0 —
MC 0lpg/mL - 6-(18) 200 1 53 131 7 1 0 193 3 101*(50.5) 100*(50.0) 0.00 — —
Solvent® 0 + 6(18) 200 0 0 2 0 0 3 0 2(10) 2(10) 013 100.0 —
4EP 0.019 + 6(18) 200 2 2 1 1 0 6 0 5 (25 3 (15 000 95.0 -
AEP 0.038 + 6-(18) 200 2 7v 5 0 0 16 1 10 (50) 8 (4.0) 150 + + 83.5 -
1EP 0.075 + 6-(18) 200 1 13 35 2 0 10 6l 0 22%(11.0) 22*(11.0) 1.63* 56.0 1.6,6.8
4EP 0.15% + 6-(18) — — 38.0 20,04 "
1EP 0.30" + 6-(18) — . — 21.0 Tox, Tox
CPA 5ug/mL + 6-(18) 200 11 45 193 3 1 0 253 1 124*(62.0) 121*(60.5) 0.00 — —

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

cse :chromosome exchange (dicentric and ring), mul.multiple aberrations, TAG: total no. of cells with aberrations, TA :total no. of cells with
aberrations except gap, POL :polyploid, MC:mitomycin C, CPA:cyclophosphamide, Tox: cytotoxic.

a) Purity was 98.328 %. b) Dimethyl sulfoxide was used as solvent. ¢)More than nine aberrations in a cell were scored as 10, d)Others, such
as attenuation and premature chromosome condensation, were excluded from the no. of structural aberrations. e)Eight hundred cells were
analysed in each group. f)Cochran-Armitage’s trend test was done at p<0.01. g)Cell confluency, representing cytotoxicity, was measured
with a Monocellater™. h)Metaphase frequency, mitotic index, was calculated by counting 500 cells in each dish. i)Chromosome specimens
were not made because of severe cytotoxicity. j) Chromosome analysis was not performed because there was small number of metaphase
due to cytotoxicity.

*: Significantly different from solvent control at p<0.01 by Fisher's exact probability test.
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Twenty-eight-day Repeat Dose Oral Toxicity Test of 4-Ethylphenol in Rats

i

4-2F N7 27—V, REEESF(RY 5=
V7= V) ER, BREREA, EES - BE - 48
HEOERE LTHEASRTWAY, 425V 72 /) —
NVEO(CH) 7)), 100, 3008 & 081000 mg/kg DIx5E
T, 1BEU- ) MERTH B2 14O Crj:CD(SD)IGS
7 v MI2BHBRERORS L TZ0HE LS L.
2512, 0B LU1000 me/kg BED KR 7L % v TH
SRTORE»L M HEBEEZ®E L CREHEKT
BicA LN -FHOBEERICOWT LS TR L.

100 mg/kg#ETIE, WTFNOREEFCLEIIAS
Nizhoi.

300 mg/kg B TI3, HSHIERT BRI M O IR O
ERBIUHANERICSELSA SN, HEAKSERE
T, BTHB B FLEERRF RO LN

1000 mg/kg BED —ikIRFEIE, REHH 2B L TS
BRIEEE TOMICL A0 54T T IR AMEM &
bEEANS. HEHBPICEEREIBE I o7
FEIL, BTRETEH»S28812, BTHRS4ED»S
28 HICIRfED A b7z, EERIRMAIE, ML b kE
AAEREL VEMETH o 1275, FEENTIIGERY
mEy, BREAFALI:. BERIE, MHiEE b5
B ERESA LN, 5 4ADRKRETIE, BORE
IEEA AL N, BESAARKT RO MBELERET
i3, ECTGPTOEME, BTRIVAFO-VOEED
Abhrz, BEERIE, ETHES L UBEROBNER,
HECHFBOMGERICEENALNL, HRTIE, M
ELHIBORBEEESSHEETALN, REBEMAMFRE
T, ML IHBERFLEBEESROLNZ,
NoDEAbE, EEHBETRIEALN o7,

DEnZ ehb, ARBREHTIBT2ELEE
(NOEL) iZ, H#T100 mg/kg/day, MfT300 mg/kg/day
ThrLiEmaEns.

FHiE

1. WBRMES S UHRSHROAE

4-F N7 x /) — N (HE:98.3 %, Lot No. 810294,
HERHILFER, R, ABEST, MaAr487T,
HEA219C, KIZAE, 7, DMSOB I U L—
FUICHETH A, AFBROBBYWEILELRERRIC
AN, GITRE L. BRABEBWE » $E a5
L, ZSHETOHBMENRERERE L. RE5HR
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DFENL, BREBTL IHBWE L ERL, TEORE
ERBIIICBETHLEERERFFY STy
HEE)EIMA TERTLZEI0L s TiFo 7. AN
X, BIRTIFM, SEARTERET CSHHLETH
LIEPHRINTVAEI NS, FEEE L IERSR
BEBIIANTEEERN2~8 C)WREL, FASRBRT
HRPRIZEA L, #5ICAVA2HES & U R

DEREORBEIIOVTHRBYWEOBREZ ST LK

R, BARIREENISS5~102%THY, AEWIIH

ROBEREET ST LERRLE,

2. RREMb S UEAESRYE

HARF v —IVR - J)N—RX Y Sprague-Dawley % 5
v + (Cri:CD(SD)IGS) Mtk % 4B THA L THIL6
BE, HIZ7EEOMRE - Bl{b 4T 7ok, BELZBY
¥ 42PCER L CH5ARTHRRICE L. 5
BOAESEFEIIHEA 150~ 168 g, MEAT122~147 g Th
o7z, TP, BE21~24 T, EE37~61 %, BKH
¥10~15M/EbB L CCIEHEBEEI2HM (8:007 5
20000 F CTHEITICHMENZN) T ATFLOMES
T, 777 v FREBHEWR Ty — VWO URNIIST
PR, BoURERNTEE L. fEIT y HREBSTEER
88 (CRF-1, # Vx> ¥ VEERTEMR) ¥ £BEGITS
FHRWT, BBbKIZALIRTIREK % BEHEKEE F B
TENEFNEHBICEBR S S,

3. HEBBIUHERE

REERERETIE, 0, 250, 500, 10003 & UF2000
mg/kg/day DHREGET 1 BHEHELSTEOSDRT v M
M4 EBBEOKRS L. 2042, 2000 mg/kg B Tl
H3IH T E b&BIFETT L7z, 1000 mg/kg#ETid,
1GOOI, MENFESL L UEBESORME, fIEH
EOREE, HEOHENEEDEMENA LN, kAL
ZHRE T, 1000 mg/kgB OB TCGPT LIV AT O
—~VOBRENRA LNz, 500 mg/kgBEDBETIIGPT DG
BAA LN, 250 mg/kg BRI 3B ENIRE 2L A
EBRONAEGITEDON o7 DEDZ PG,
28 HHRERORSEUEHBRORKRTIE, #HEDS

v MCHEELESESROSNL EFRE NS 1000

mg/kg ¥ REHEL L, UTALBITHRL T3006 &
U100 mg/kg D3IHEEEL L, THIZHEGY) T o
AEFEBICESTANBELEOFIEERELL.
1BEOSWHIIMEL D7 T4 L, k5848
DEFEIZEIWTRBLERAEEIC L VES T 2T
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28 HEIRER G SHHR

7.
BECBELTE, 9y PABYVYFEAVCIALE,
28 B D& 28[E, FAFAICEARIZHZE LA, REEFE
#5ml/kge L, EBWOHRSHERHESBICRDEN
BEHDREICESHTERH L /2.

4. HREEE

1) —RRREERS

HEHHES L UCEEHES, £ficonwTlEIEU
LOEETHEL.

2) HEHLIUEBHEESATE :

FERLFICOWT, %518 %5, ®52, 7,
14, 21 BXU28F (&5H£TH), EHEL 78L014H
RLUICHBBICHEL, #5184 5288, E{ELH
PO 4EHOREENMER L UTREHEMELEH L /.
7., BEREIHREZBRVWTKRELRLBICHIZEL
7-.

3) REE

BES4ABLIUEEZAICEFH 2B — JITEAL
TIMET CEREZITV, BERCERRPOSFKE (ERE)
bl L7z, M3IEMoOFRICOWTpH, &H, #,
FhUER, vovy ) —=Fr, VY ry, #EiRG
BlE, SVFARF4 97X, N4 - Z#)BIU
B (MIRESE) 26 CIHE (BR) 2REL, 2158
ERICOWVTREGET) B X UHE(EREE, 750)
ZPIEL .

4) MAPRE |
PN DV TEIMREFIZ16 ~ 20 BB A I ¢ /2f, =
—FIVEREET CHRERKENR & M L, EDTA - 2K T
B L7 x AV ORILERER, ~~ b2 )y ME, ML
AEE, Ak E, BREE), ~ErudrE
(¥ 7y AMAEZOE V) (DL, BEhmEREHEE
F-820, YA A v 7 R), FHRMERAHR (Rlzkk, ~
< b7y MELWER), FHRMEFEAEIOY VE
(RIMERE, ~Tr7O I NVER), FYRMEKAET
FOV viBEEAN<r Yy M, NEJUEYELY
B, #WHRMERH (Brecheri®) BL UHMEKFASIL
(May-Griinwald-Giemsa %) # g L7z, £72, 3.8 %
JIUEEF M) Y ATHIEL /-4, 3000HEL/45TL05
MEGOMEL TIRON ML AWT, ooy
BE(MI VR TTRAF VE) B L UHERIESS Fo vk
TIRFVER(ZT Y EE) (ML, miEsE s
FEEBT ANV TKC-10A, /N7 A% —=)2HIE L7,

5) MAEELFEHRE

M E R L B, SR DOWTHEIRAEIR L ) 5
mL, ~/%) L 7%, 3000 EE/5 T 104 FE G
SBELTH LM R AV TGOTIFCCHE), FLERME
KEBEE (Wréblewski & La DueiE) BL U 71—~ 2R
(NFvEF—EE) £flE L, ELEMmE% 3000 mEE/
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STIODEELCSBELCEShAMELY AV TGPT
(IFCC#), 7NH KR 7 75—+ (Bessey-Lowryi),
Y-GTP(B¥Ly-ZF V¥ I Np-= buT7=Y FREEE),
BaLAFO— L (BERE), MYk FGEESY
tO—-ViEEE), BEYYLVE L (TYEY LY V),
REEZ(IVF7—F -4y F7x/—VE), JLV7F
= v (Jafféik), AN 7 5 (OCPCHE), EHY ¥
(Fiske-SubbaRow i), #REH(EY Ly ME) (L, H
BB 7150, BABYER), FhUvA, AYY
A (BLE, RGREE, BBAUCEE 4808, 1=
7)), vu— NV (BEHEEE /U954 FAY Y-
CL-6M, F{BE%), EoES L UTAGRELE, ®
V=7 17— MEEFRKENE, SHEERKEEE
CTE-150, #J6) & #llz L 7-.
6) HRbLUBREEEANE
#E528BBLUREILBOBRBICEFIZOVT, &
NKREBEL, =7 VHKET CROFRMEGE S 2
L7z, $£7-, B, B, D, BREE, EER, MR, BUE
TEE, MR FREERMED), HE, HELE
BILIUIIBEOBREZFET S L & b, ETER%HIR
HOKETRL100% % U CHMERZEH L7

7) IRIEARRERE
EHNIOVT RN (KBS X UV, TEE, Balg, 2
WA, ER/ME, BIE, B, O, WEKDNR, &
£, BEEIBEBIURE), Wi, MR +#k =
B, B4 ZVviRED), B, Bl BB, "BHE,
K[E, MREXLET), WK, BB, AR, MIEGR
ERET), I, FE(BHS LUER), &, LR
HlE LTHEE, tos), EiY(RE), ME (FHe
tr), KRB (ERHET), T8 EEM), B (KBELR),
PEMIE Y o /58f, TEY v 580, TR, ST, BT
BB LULERELI0 %PEBREILY) VT, R
BMBLUN—FV i Ty FYVIRTEE  BFL,
WEBLUBEEGEEZ 77 VIRCEERT0% LY / —
VTRFEL:, ThoDBRE - flilt¥kicio Y7
T4 vaBE, WYL TATMEYY Y IF U SR
ERKFERL, HRELIVUSHEEOSFRHERL .
SLICHIE, WBHE, REBLIUREIRX, F0OMOASE
DREEDEN LB, 726 BRI HESB 2 ER L.

5. HRETRREMT

FE, REENE, FEHNE, BE=S, RBREOE
EMEE, MEFRET, MBEELERE, BEOHNE
EBLUHNEEDHERIZO W T Bartlett DREEF AT
Vv, ESREEFRT L. S0HB0OBAII—TEEBESE
SITETEHENT L, THSHO%EE 1dKruskal-Wallis D
EELETHEFT L. ~TEEFHSITOER, AEEVH
bN7234 I, Dunnett O#5EETHRN L7z, Kruskal-
Wallisi kDT DR, FEENLAONI-BEIT,
Mann-Whitney ® U-#R % i THEHT L 72,

RILEB L URBEOEENEB OFERICOWVWTI,
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400

=

~ 300

£

oy

@

2

>

e

o)

m

200
0 mg/kg
100 mg/kg
300 mg/kg
1000 mg/kg
100 1 T T L} ¥ L L} T T T T 1 ] T L) M T T T L ¥ L L) T L] L} 1 ) T 1 1 - ¥ ) L L) H ¥ ¥ T T
12 7 14 28 1 .7 14
¢ - > ¢ +
Administration period Recovery period
Fig.1 Body weight changes of rats treated orally with 4-ethylphenol in twenty-eight-day repeat dose toxicity test

Significantly different from 0 mg/kg group (*p<0.05, **p<0.01)

Kruskal-Wallis DIEEETHIF L, FEEFALNZH
&1, Mann-Whitney D U-i8EELHWTHEFL 7.

I OREE L MR ER SR L OBOREIZBNT
i, Wb EBEKERXS%E LT,

&R

1. —fgikee

1000 mg/kg BETIE, AT S6 LSR5 HRTH
TOHBE, ET6, ETOHIEEEEL L3050
RIzEBE s R, 72, XAOARTIETES], 3,
10, 17H1Z, HETHE3, 14, 16 BICKIBIBES R,
oML, RE1BOEIABLUES3AOM1E
ICIBAD BIE S, ThenERE, BERRS D
LREBEL, REEMHIRECHEELE. 204, SR

BEORBOHECHENFETHSISHIZIARE S,
METRFSHMLE L THE SN, BESRICEYY
NOEIZOEIIRD bhizh o7z,

2. FE(Fig. 1)

R EEIR, 1008 X 07300 mg/kgBETIIMERE & b3t
BELHBELCAEREISZOLN 2 o7, 1000
mg/kgBE T3, ETHETANL28BF T, MTRS
4”520 COEMER OBHEIZIEBEEE B L
THEERBRMEI RO N, HEHETPOKREEIES
SUHRERMELMIEL bEFEREETH o7

1000 mg/kg BEDBEMBOFEL, M % EL TH#
BAEZREE. MidREEme L. LaeL, MiEe
bEEMMEINEEE LEY), REENRIEELS
BTHo7-.

657
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28 AR ERSSMHEER

35 T
30 | o
C)
- 25
0
o
3
[72]
£
[o]
o x
B
S 20
i
L
15 i Female
—e— 0 mg/kg
—&— 100 mg/kg
iR —&— 300 mg/kg
—&— 1000 mg/kg
10 T T 11 T T 1) 1 1 ] i I‘I I L T T ] 1 T 1 T T 1 i 1 I ] ¥ 1 1] L L L) T T 1
12 7 14 28 1 7 14
¢ D ¢ 4
Administration period Recovery period
Fig.2  Food consumption of rats treated orally with 4-ethylphenol in twenty-eight-day repeat dose toxicity test
Significantly different from 0 mg/kg group (*p<0.05, **p<0.01)
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Table 1 Hematological findings of male rats treated orally with 4-ethylphenol in twenty-eight-day repeat dose

toxicity test
Administration period Recovery period
Itern
Omg/kg 100 mg/kg 300 mg/kg 1000 mg/kg 0mg/kg 1000 mg/kg
Number of animals 7 7 7 7 7 7
RBC (X10*/4) 7774 +247 784.9+412 7586+263  7659+28.8 820.3+46.0 8359*+34.2
Hematocrit (%) 4760083 4761231 4834184 47.03+1.60 4707%+261 1839%1.65
Hemoglobin (g/dL) 15.81 £0.25 1577050 16.00*x0.60 15.56 +0.53 16.04 £0.79  16.36 £0.51
MCV (L) 6127t 1.66 6069+1.33 63.73+1.26% 6143147 5741177 57.94%225
MCH (pg) 20.37+£0.58 2010064 21.09+050 20.31£049 1959+0.79  19.57 £0.63
MCHC (g/dL) ’ 3321+044 3316+085 33.11+0.73 33.09+0.82 34.11+086 33.81£0.50
WBC (X10%/uL) 123.0£36.5 139.1 £480 146.1+31.7 1344+£415 109.7£289 117.7+21.8
Platelet (X10*/4L) 122.11+17.85 11930 £13.38 112.63+7.71 118.29 +8.66 107.37 867 108.71 +6.89
Reticulocyte (%o) i 283+6.2 23.7+5.7 269+75 30376 209+41.0 19.1£3.3
PT (sec) : 13.90+0.66 1529+153 1504+163 14.33+0.79 14614157 14.39+1.52
APTT (sec) 2324%£2.09 2610+266 2539+342 24.96+246 26271224  24.29+3.02
‘Differential leukocyte counts (%)
Neutrophils
Stab form 09=+1.2 13x+1.1 19+1.6 26+20 21%1.2 20x15
Segmented 73+28 56+3.1 76+39 1.0x£17 73%£25 56+2.2
Eosinophils L1+11 10£1.2 0.9=£0.7 09+1.2 09+1.1 1.0+0.8
Basophils 0.0+00 0.0+£0.0 0.0+0.0 0.0+00 0.0+0.0 0.0+0.0
Monocytes 0710 0713 0.6+0.5 1.0+08 1.3+1.1 1.1+£09
Lymphocytes 90.0£3.5 914 +4.9 89.1+4.6 91.6+35 884+1.6 90.3+28

Values are expressed as Mean£S.D. :
Significantly different from 0 mg/kg group (*p<0.05)

Table 2 Hematological findings of female rats treated orally with 4-ethylphenol in twenty-eight-day repeat dose
toxicity test

Administration period Recovery period

frem 0mg/kg 100 mg/kg 300 mg/kg 1000 mg/kg 0mg/kg 1000 mg/kg
Number of animals 7 7 7 7 7 7
RBC (X10"/uL) 7694464 7826 +415 765.0+36.6 7723 +464 793.7+282  752.1 % 28.0*
Hematocrit (%) 4586+320 4593+205 4543+18% 4571+218 AA51+163  42.94 +£2.24
Hemoglobin (g/dL) 1563+£0.90 1569+061 1556+0.58 15.69+0.58 1547057  15.09 = 0.61
MCV (fL) 5957+ 135 5873+148 5943+159 59.24 % 1.70 56.10+0.97 57.07 148
MCH (pg) 2031+045 2007068 2031£051 20.34=%0.71 1949+£044  20.06 + 0A5*
MCHC (g/dL) 34.13+063 3117041 3424 £048 3434 1.07 34.79+047 3516t 1.14
WBC (X10%/4L) 92.6 = 17.9 72.7 £ 20.0 716 +14.7 100.3 % 35.0 78.9£16.5 81.1 £29.6
Platelet (X10%/,L) 12140 £10.06 119.86 £ 14.04 121.86+18.87 11346+ 11.26 10249%924 95.79+6.78
Reticulocyte (%) 24.9+31 254 6.2 26:1+3.7 236+6.2 194+38 219+43
PT (sec) 141.20+046 1399+061 13.73+058 13.93£0.50 13.77+0.38 1350 £ 043
APTT (sec) 2076 £261 2020+1.37 2030+128 21.24+0.98 1960+1.70  20.11+1.56
Differential leukocyte counts (%)

Neutrophils

Stab form ' 0605 09+£1.2 2.4 £ 1.7 0.9+04 1.9+21 14+13
Segmented 53+23 54 +24 6.6 +3.2 43+34 1.0£23 76£6.5

Eosinophils 1.0+1.2 04 +£05 0.9+09 04+05 1.0£12 1717

Basophils : 00+00 0.0+00 0000 0.0£00 0.0+0.0 0.0£0.0

Monocytes 1.0x+1.2 1.1£09 06*0.5 0.7+0.8 1.1+07 0.7+£08

Lymphocytes 92.1+32 R2.1+3.8 89.6 £4.1 93.9+36 92.0+35 886+ 76

Values are expressed as Mean+S.D.
Significantly different from 0 mg/kg group (*p<0.05, *p<0.01)
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Table 3 Blood chemical findings of male rats treated orally with 4-ethylphenol in twenty-eight-day repeat dose

toxicity test
Administration period Recovery period

frem 0 mg/kg 100 mg/kg 300 mg/kg 1000 mg/kg 0 mg/kg 1000 mg/kg
Number of animals 7 7 7 7 7 7
Total protein (g/dL) 569+0.18 5.79£0.20 5.76 =0.05 5.66 =0.21 554 £0.19 544 £0.16
A/G 1314 £0.084 1.204 £0.095* 1.209+0.035 1.237£0.092 1.101 £0.067 1.130 £0.070
Protein fraction (%)

Albumin 56.86 £1.52 54.69+1.94* 54.80+£0.70 5537+1.86 52.50 +1.52 53.14 +1.55

oy-globulin 1977184 2200201 21.74*+141 2169=+17 2361240 2279+2.15

o,-globulin 9.37+1.05 9.06 £0.71 8.69 +0.62 9.76 £0.81 9.43+0.81 9.74 £ 0.66

B-globulin 1287£1.10 12.87+0.73 1343+1.01- 12.56 £0.60 12.77£0.92 1230=x1.09

y-globulin 113 +0.44 1.39+£0.32 1.34 £ 047 0.63 = 0.18* 1.69+0.76 203+1.15
GOT (1U/L) 60.6+3.6 60.9 £ 3.0 61444 620£70 714+124 669178
GPT (TU/L) 244 £33 236+1.1 27.7+£30 40.6 £ 8.8** 313118 28.1%35
ALP(IU/L) 4964 £61.2 504.1+98.8 5344+99.5 4551=x87.1 308.3+59.7 3806+£873
LDH (IU/L) 267.7+670 2570£56.0 302.7x1102 300.3=*40.1 3184 +104.6 284.3£64.2
y-GTP(JU/L) 0774028 0.81 +0.20 0.73+£0.14 0.89+0.23 0.39+0.12 046 £0.22
Total bilirubin (mg/dL) 0.060 £0.006 0.059£0.007 0.057+0.005 0.064 4+ 0.011 0.061 £ 0.007 0.074 £ 0.013*
Glucose (mg/dL) 148.0+21.3 164.0+ 89 1714+£6.9* 149.9+153 178.1£274 153.9+17.2
Total cholesterol (mg/dL) 65.9 £5.7 58.0+8.2 63.4=+9.1 679+9.2 66.3 +8.0 65.7 +22.5
Triglyceride (mg/dL) 4159 +18.7 51.7% 115 726 £270 40.3£235 52.0+ 235 377+ 124
Urea nitrogen (mg/dL) 13.71 £0.89 13.79+1.12 1331*1.99 14.21+2.17 16.17 + 2.14 1744 £2.16
Creatinine (mg/dL) 0430£0.019. 0429£0.023 0431+0.021 0409+ 0.023 0474 £0.044 0441 +0.037
Sodium (mEq/L) 11286 +1.14 141.79+£0.95 141.93+0.53 14057 £1.48* 143.79+1.63 143.14 +157
Potassium (mEq/L) 4.813+0.309 4.991+0.313 4.730+0.256 5.041 = 0.298 4.526 20416 4.871+0.175
Chlorine (mEq/L) 106.3*1.8 105.7+ 14 1047+ 14 1043+ 14 106.6 = 1.6 107618
Calcium (mg/dL) 9.10+0.21 9.11£041 9.21+0.24 8.97+0.33 9.53 = 0.26 9.50 £0.24
Inorganic phosphorous (mg/dL) 8.79+£0.71 8.77 £ 0.61 874061 . 9.50£0.81 7.04 £ 0.61 7.66 £ 0.36*

Values are expressed as MeantS.D.

Significantly different from 0 mg/kg group (*p<0.05, **p<0.01)
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Table 4 Blood chemical findings of female rats treated orally with 4-ethyiphenol in twenty-eight-day repeat dose

toxicity test

Administration period

Recovery period

frem 0 mg/kg 100 mg/kg 300 mg/kg 1000 mg/kg O mg/kg 1000 mg/kg
Number of animals 7 7 7 7 7 7
Total protein (g/dL) 5.51+0.22 5.56 = 0.20 561 +0.18 5.79 +£0.29 5.73 £0.56 5.59 = 0.31
A/G _ 1410£0.063 1436 0041 1434 +£0.091 1471 £0.057 1426 £0.059 1.313+0.139
Protein fraction (%)
Albumin 5857+1.11 59.01+069 5896+161 59.61+0.93 58.81+1.01 56.71 £2.83
oy-globulin 19.14+£091 1951+£0.73 1877143 18.16+0.87 1917164  19.29+0.98
o,-globulin 8.27 £ 0.76 8.14 £0.86 850+ 1.14 840+ 0.84 8.56 + 1.09 8.83 +£0.62
B-globulin 1247+£103 11.71+084 1231+159 1206 £1.17 1124 £1.09 12.39+2281
v-globulin 1.51+0.38 1.61£0.39 146 £045 1.77 £043 2.19+052 2.79+0.93
GOT (IUu/L) .65.6 +19.5 M.6£26 59.3%£2.9 59.7 £ 4.6 57.3£6.9 664 £ 11.1
GPT (IU/L) 22.3 =84 20719 203+ 1.8 26.6 +4.1 206£27 234+4.0
ALP (IU/L) 2696 +43.1 3100+£994 2819+50.7 2924 x518 156.3+44.7 218.6 £53.8*
LDH (IU/L) 287.7+60.1 239.7+50.1 2629=x60.0 2764 £504 3163918 280.0%37.0
¥GTP (IU/L) 0.83+0.10 1.00 = 0.20 0.99+0.23 1.13 +0.28* 0.53+0.26 0.60 = 0.23
Total bilirubin (mg/dL) 0.061 £0.007 0.054 £0.008 0.056 +0.008 0.061 =0.011 0.083£0.014 0.079+0.020
. Glucose (mg/dL) 130.3+10.2 1356145 127.6+124 124.0 £ 166 1104 £289 1220+ 13.2
Total cholesterol (mg/dL) 614131 69.1 +£9.9 65.4 £ 5.1 81.6 = 14.3** 78.9+17.7 80.7 +18.9
Triglyceride (mg/dL) 11.7+64 174 £ 10.1 12.1 £41.1 244 £ 14.0% 38.1+49.1 174£7.9
Urea nitrogen (mg/dL) l6.8v9 +229 1697202 1633+1.92 16.86*=141 18.67£2.08 17.99+2.35
Creatinine (mg/dL) 0427 £0.042 0417 +0.024 0430£0.035 0413=0.027 0484 £0.037 0469 £0.033
Sodium (mEq/L) 140.64 £1.31 14157 +0.67* 140.71 £0.39 140.79 £0.70 14071 £0.70 140.93 £ 1.24
Potassium (mEq/L) 4771 £0.113 4.564 £0.265 4.516+0.382 4.754 £0.272 1410£0.286 4.496*0.311
Chlorine (mEq/L) 1086 £0.5 109.1 £0.7 108.1£0.9 107.9 £0.7 108.1£1.9 109.0 £ 2.0
Calcium (mg/dL) 8.96 £ 0.35 891 +0.24 8.89+0.31 9.24 +0.17 9.31 £0.35 9.14 =042
Inorganic phosphorous (mg/dL) 7.56 = 0.67 6.86 = 0.86 7.31+£0.82 74907 584 +0.75 6.04 =0.30
Values are expressed as Mean=®S.D.
Significantly different from 0 mg/kg group (*p<0.05, *p<0.01)
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