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Reverse Mutation Test of 2,4,6-Tribromophenol on Bacteria

246-F) TUET xS —VIEOWT, EETHVA
BREBRFREBTERL .

Mg ® & LT, Salmonella typhimurium TA100,
TA1535, TA98, TAIS37VH & (¥ Escherichia coli WP2
wrAD O SEREE AV, SO mix ERNB L RO
WY, HESERBCTHRENEIRDLNLIEDE,
A StER 1T SO mix BV INEAERTIE, TAL00, TA15358 &
IS TA98 13 15.6 ~500 ng/plate, TA1537i331.3~ 1000
pg/plate, WP2 uvrAid 156 ~ 5000 ug/plate DEH T,
S9 mix FANEER T3 TA100, TA153538 & UFTA1537 [
15.6 ~ 500 pg/plate, TA98x31.3 ~1000 ug/plate,
WP2 uvrA i3 156 -~ 5000 pg/plate DFETERR L 7.

FOER 2EOKRKBE L HCSEBEORERD
WEROHABIBVTY, BEBEO2ELEE RS
BRERITZ-FOBINERD S ko 7z,

LLEOEMS, 246- b)) 70F 7/ —vix, B
WEARBRIIBVLIERRERY A L 2w b0 (B ¥
E L7
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1. BRESE

Salmonella typhimurium TA100, TA1535, TA98,
TA1537 8 & U Escherichia coli WP2 uvrA% F\»7z.

S. typhimurium ® 4 HFkE 1975610 A31 BIZT A Y
HERE, )T A LT RKEOB. N. AmestE 25
S5 En.

E. coli WP2 uvrAki2 19794E5 B 9 B \Z BB R
RO BEHEREL L5 EZT .

BEEE-S0CUTCRERTLADOEAY, &H
RO ERERY, EERAHOREEI, T /BEK
M, UVIEERSEM, BEE(fa)BLU07 v EV) VR
FpKM 101(7 9 2 3 R)DFEIZDVTHN, B
BashTws I aEELE.

SERTESL T, =a— h1) T b7 ZNo. 2(0Oxoid
Ltd) # AN LFERRBRE CRELCER Y —E 85
L, STCTIONMAEREL YHELLZLOFRER
we L7,

AR L D660 nm OB KELBEL, RER
WA HE L.

2. WEBRME

246 1) TOET 2/ —MiE, BETLV—7KOK
*THo., For-HByalE, oy FEFEFT70909, ME
09.8 % (A RE)THY, v v 7WILE) oM
Ban7. WERYWEE, FHET TERR, BXL THE
L7, AHEBYWEIRBHEGEETH o2 & PR
Ihi-.
24,6-b)7OET 2 L, UXFNVANEF L
F(DMSO, © v %% TPJ5678, FFHLZE T3E) I
BRLTHRSHEOARNG Y RAB L ok, FEHETHE
DA LT Ee I RERICH V.

3. BiEdEEmE
Aw B EmEB LU FOEREUTOEBYT
H5b.
AF2 12-(2-7 9 )-3-(5-= ha-2-7Y V) T oY
VT XN (RIAAEEE T3E0)
SA 7 UAbT MU L (R T )
9AA 1 9-7 X /7 ¥ (Sigma Chem. Co.)
2AA T 27 2T v b TRy (ROGHE TEE)
AF2, 9AA B X UF2AAIIDMSOL, SAIFBRAKIZE
L7 b 0% 20 C CHRAERAL, Bk, ELPIEK
2R,

4. $EHE L USO mix DHERK

1) Ny TTH—(TAEKRE)
TFTROABHEA)BLIURB) *FEL10IOHE TR

L7

(A) /52 b+ 7 # — (Difco Ltd.) 0.6 w/v%
EFrY YL 05 w/v%

(BY* L- v AF T~ 0.5 mM
D-¥AF 0.5 mM

*WP2 uvrAFIZIE, 05mML- MY 7R T 7 kKB
L ARVAR

2) SRiEM

B Y, MRS T EWHORL VT — ARKE
FEW. 2B, Bl L i ORI TROEBY
THh.

BB~ 7R T Lo TR 02g
7T B - 1KAIY 2g
Y UEAKETA ) T L 10g
) UEE—T YEZT L 192¢g
KEELF P T A 0.66 g
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FNa— A 20g
KEEER (FKER) 15g
FO mmAY v — LIRS0 mLEdE L TEO

LDTHA.

3) S9 mix
ImLAB FRORSZ&T.
So** 0.1 mL
bR A7 AN 8 pmol
Yefbn 7 L 33 gmol
Fa— A-6-1) VB 5 pmol
NADH 4 ymol
NADPH 4 ymol
F FU Y Loy v EEREE R (PH 74) 100 gmol

** 7 @# D Sprague-Dawley REET v b E T 2 /N
V¥ S =V (PB)B L U56-" > V7 T (BF)
OB RS THEFE L TERINASI(F v 2
— T V) FE.

5. REBHZE

T vFaN—Y a3 AENILY, S9 mix BN
BB L SO mix RIMEER T 17T - 2.

NERERE T, HEBWERARR0L oL, ) L EEE
#0.5 mL (S9 mix AR IIEKERLZ B\ it S9 mix 0.5 mL),
REEROl mLrRAeL, 37CT227M 7V 1 v Fa
N—ayL70b, F4STIERLA by TT7 0 -
omL %A CIRAL, SREBTRECHEL TED.

¥ 70, BEEE L THBRYERARKOMND D TEREK,

F I MREORMMBESHE Y AV, SREBIL
AW B EE 0L E L UHEE & Table iz
FL. ARCEMRLARBIIOVTE, FEB LU
VEXEBEE A LR Y L7, BB CTL8EMITY:, &£
LrERERIO - KEFEBRE DT F I A
P rAVWTEEL. HEEORECOWTE, AR
HLVIIEREMETT, BERRAOHEZFOIRENLH
w7, BuwrsERIHERERRICBVTIE, BESB
FURMERBETIINT D, FRABIC OV TIRIATY
Sr L7, 77, RFBICBVLTE, MHREBSLUE
HEIZ-X%, 3T o BV, FhFNDOFHE &R
BEA RO, BeaxeERRidlE, KRHBE2EER
L, #HREOFHEMEcHEEL.

6. FEEE

Wb BOBEEN Y b, 1B ELOKERDSI
mix FERINEED 5\ 1359 mix RITARIC BV T, BER
WERSET LR EICB I AERERI D —HDF
YRS, SR REO2EL ML, £OBMmCHE
BB L CRABEEESRD S NIBEIl, SERY
BUARBRIIBLTERER AT L5 0 (BN L ¥
=t LTk kLT
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RS UEE

50.0 ~ 5000 pg/plate DEETRLEHIE LT, HE
smesspEe L E G 7. FORERE, SO mixEBRMHERT
12 TA100, TA1535% X UFTA98 T500 pg/plate bh E,
TA1537 T 1500 pg/plate bl £, WP2 uvrAT 5000
pg/plate D B THEES RO b7z, T72, 59 mixil
ok B T TA100, TA15358 X UFTA1537 T500
pg/plate Bk, TA98T1500 pug/plate Lk, WP2 uvrA
5000 pg/plate O A & THEMEN RO b7z,

IHOLDEREYSL, KREBRICBITIEEREX, SO
mix ERINEEETIZ TAL00, TA15358 L UNTA9813 500
xg/plate, TA1537131000 xg/plate, WP2 uvrA i3 5000
ug/plate &L, S9 mixiEhnsER TI3 TA100, TA1535%
LU TA153713 500 pg/plate, TA98121000 pg/plate,
WP2 uvrAid 5000 ug/plate & L7z,

rROBEREASVWTAL2TOHEEYREL T2
BoAREBT ERmL 72 (Table 1, 2). F0OHER, 7T
OREEICBVT, 2BOREKE b FEFRMEO2MEL
Lr R AERAER IO —HoBMEED ST, B
THolz.

DEo#HERICETE, 246- M) 7O0ET7 2/ -V
AW RBRCBVWIERRESEYE L2nbo (el &
HlE L7z,

s, AEBWEEF v AKX - LAY —REEM
A AL REEREEREB T, SOmMxFEFETELT
HHET CREROEBEREVFFREINBUTH - 72,
37, AHERBRYWEOERILEHOIL- YT OENE L
T, Fr 42— - NAAY—HEMETAVLRE
HREREBCHRYE, HAHFAVIEREEEBRTE®RD
EEPEBLNLTWAY,

ik
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Term Tests for Carcinogens,” eds. by F. J. de
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Table 1-1 Mutagenicity of 2,4,6-tribromophenol 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 (vg/plate) TA100 TA1535 TA98 TA1537
0 136 130 128 16 9 18 20 25 20| 17 7 7
( 131% 4.2) ( 14% 47) ( 22% 26) ( 10+ 58)
156 105 132 129 7 9 8 18 14 26 NT
( 122+14.8) ( 8t 1.0} ( 19+ 6.1)
313 132 126 166 | 13 11 10 19 13 29 8 3 6
( 141£21.6) ( 11x 1.5) ( 20+ 81) ( 6% 25)
62.5 157 115 125 12 11 9 17 23 25 4 5 6
( 132+21.9) ( 11x 1.5) ( 22+ 4.2) ( 5t 1.0)
S9 mix 125 136 146 133 | 11 18 12 19 13 21 3 12 6
=) ( 138+ 6.8) ( 14+ 3.8) ( 18+ 4.2) (7t 4.6)
250 118 108 102 | 13 14 10 4 13 17 3 3 2
( 109+ 8.1) ( 12% 21) ( 15+ 2.1) (3% 06)
500 33* 36* 27 2% 3* 3+ 10+ 10 84 0% 0* o
( 32+ 46) ( 3+ 086) ( 9% 1.2) (0% 00
1000 NT NT NT 0*  0* 0
(0% 00)
0 154 161 177 & 10 11 28 40 42| 17 10 18
( 164+11.8) ( 10+ 1.5) ( 37+ 76) ( 15+ 4.4)
15.6 177 160 156 9 7 8 NT 15 15 12
( 164£11.2) ( 8+ 1.0 ( 14+ 1.7)
31.3 149 171 158 6 9 18 25 37 3| 10 18 15
( 159+11.1) ( 11% 6.2) ( 33+ 67) { 14+ 40)
62.5 i76 170 181 10 6 14 21 29 35| 13 10 8
( 176x 5.5) ( 10+ 4.0) ( 28+ 7.0) ( 10+ 2.5)
S9 mix 125 160 167 170 9 10 12 47 45 29| 13 8 12
(+) : ( 166+ 5.1) ( 10+ 15) ( 40+ 9.9) ( 11 26)
250 135 140 153 9 9 12 22 23 20 5 2 7
( 143+ 9.3) ( 10 L7 ( 22+ 1.5) (5% 2.5)
500 69* 61* 49* 3+ 3* 3+ 12 8 9 1+ 2x 3+
( 60+10.1) ( 3t 00 ( 10 2.1) ( 2+ 10
1000 NT NT 0*  0* 0* NT
( 0x 00)
Positive Chemical AF2 SA AF2 9AA
control  |Dose(ug/plate) 0.01 0.5 0.1 80
59 mix Numberof | 522 507 480 | 554 512 577 518 562 563 | 401 350 380
() | colonies/plate ( 503+21.3) ( 548+33.0) ( 548+25.7) ( 377+2556)
Positive Chemical 28A 2AA 2AA 2AA
control  |Dose(ug/plate) 1 2 0.5 2
$9 mix Number of |1241 1073 1020 | 526 387 397 549 515 570 | 357 304 365
()| colonies/plate | (1111%115.4) ( 437+77.5) ( 545:27.8) ( 372+19.5)
Purity was 99.8 %.

AF2:2-(2-Furyl)-3- (5-nitro-2-furyl) acrylamide, SA:Sodium azide, 9AA :9-Aminoacridine, 2AA : 2-Aminoanthracene
*:Growth inhibition was observed.
NT:Not tested
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Table 1-2 Mutagenicity of 2,4,6-tribromophenol on bacteria (1)

With (+)or | Test substance Number of revertants (number of colonies/plate, mean+S.D.)
without () dose Base-pair substitution type
S9 mix (ug/plate) WP2 uvrA
0 26 28 16
( 23+ 6.4)
156 21 27 22
( 23+ 32)
313 24 22 28
( 25+ 3.1)
625 24 19 24
( 22+ 29)
59 mix 1250 8 15 18
- { 14x 51)
2500 0* 0* 0
(0% 00
5000 o* o* 0*
(0= 0.0
0 40 23 31
( 31t 85)
156 27 46 40
{ 38+ 9.7)
313 33 40 40
( 38+ 4.0)
625 31 26 26
( 28+ 29
359 mix 1250 17 27 26
{+) ( 23x 559
2500 o o0 0
( 0z 00
5000 o* o0* 0o*
( 0% 00)
Positive Chemical AF2
control  |Dose(ug/plate) 0.01
SImix | Number of 170 171 175
=) colonies/plate ( 172+ 2.6)
Positive Chemical 2AA
control {Dose (ug/plate) 10
S9mix | Number of 876 693 718
(+) colonies/plate ( 762+99.2)
Purity was 99.8 %.

AF2:2-(2-Furyl) -3- (5-nitro-2-furyl) acrylamide, 2AA 2-Aminoanthracene

*:Growth inhibition was observed.
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Table 2-1 Mutagenicity of 2,4,6-tribromophenol 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
59 mix (ug/plate) TAL00 TA1535 TA98 TA1537
0 155 155 138 | 12 13 16 18 18 19| 16 7 10
( 149+ 9.8) { 14+ 2.1) ( 18% 06) ( 11% 4.6)
156 181 104 15| 15 12 4 32 16 24 NT
( 147+39.2) { 10 5.7) ( 24% 8.0)
313 150 124 128 | 14 11 11 22 23 20 7 5 4
( 134+14.0) ( 12+ 17) ( 22 15) ( 5t 15)
62.5 150 133 124] 14 12 12 6 20 17 4 9 5
( 135+13.2) ( 13+ 1.2) ( 18% 2.1) ( 6t 26)
S9 mix 125 138 112 115 11 12 11 6 22 1 6 8 7
() ( 122+14.2) ( 11+ 06) ( 16+ 55) ( 7€ 10
250 115 97 102 7 9 '8 17 10 5 3 3 4
( 105+ 9.3) ( 8+ 1.0) ( 11£ 6.0) ( 3% 06)
500 2% 26* 7 1* 1* 3 5% 8% 3% 1* 1* 0+
( 20x11.6) ( 2+ 12) ( 5% 25) ( 1+ 06)
1000 NT NT NT O
( 0t 00)
0 130 158 170 11 8 14 40 30 2| 15 20 13
{ 153+20.5) ( 11+ 3.0), ( 32+ 72) { 16+ 3.6)
156 152 154 190 | 14 13 18 NT 18 20 9
( 165+21.4) ( 15% 2.6) ( 16% 5.9)
313 174 165 181 9 11 15 32 34 4] 16 9 1
( 173x 8.0) ( 12+ 3.1) ( 35+ 4.2) ( 12+ 36)
62.5 199 190 204 | 11 14 9 27 38 24| 12 10 15
{198+ 7.1) ( 1% 2.5) { 30t 74) { 12+ 25)
S9 mix 125 192 179 184 7 12 1 31 22 33| 11 10 11
(+) ( 185+ 6.6) ( 10£ 2.6) { 29% 5.9) ( 11+ 06)
250 108 173 156 9 8 6 35 29 3t 3 7 6
( 146+33.7) ( 8+ 15) ( 32+ 3.1 ( 5+2/1)
500 124* 70* 63* 2¢ 1 1% 9 13 6 3¢ 4* g
( 86+334) { 1+ 06) ( 9% 35) ( 4t 15)
1000 NT NT 0* 0* O* NT
( 000
Positive Chemical AF2 SA AF2 9AA
control  |Dose{yg/plate) 0.01 0.5 0.1 80
59 mix Numberof | 555 518 493 | 551 557 568 597 601 621 | 483 382 572
() | colonies/plate ( 522+312) ( 559+ 8.6) ( 606+12.9) ( 479+95.1)
Positive Chemical 2AA 2AA 2AA 2AA
control  |Dose(ug/plate) 1 2 0.5 2
59 mix Number of | 939 909 948 | 357 372 388 388 473 472 | 443 483 361
(+) colonies/plate ( 932:+20.4) ( 372+15.5) ( 444+48.38). ( 429+62.2)

Purity was 99.8 %.
AF2:2-(2-Furyl) -3- (5-nitro-2-furyl) acrylamide, SA:Sodium azide, 9AA : 9-Aminoacridine, 2AA ; 2-Aminoanthracene
*.Growth inhibition was observed.
NT:Not tested
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Table 2-2 Mutagenicity of 2,4,6-tribromophenol on bacterta (II)

With (+)or | Test substance Number of revertants (number of colonies/plate, mean=S.D.)
without (-) dose Base-pair substitution type
S9 mix (ug/plate) WP2 uvrA

0 25 25 29

( 26x 23)

156 2y 29 27

( 26% 4.2)

313 17 24 23

( 2i* 38)

625 24 19 18

( 20+ 32)

S9 mix 1250 17 9 17

=) ( 14 46)

2500 0ot o 0o

( 0x 0.0

5000 .

(0t 00)

0 30 32 30

( 31% 1.2)

156 34 44 30

{ 36+ 7.2)

313 37 30 34

{ 34% 35)

625 23 26 27

( 25+ 2.1)

S9 mix 1250 12 26 26

(+) ( 21+ 81)

2500 o o o

( 0+ 00)

5000 o o* 0O

( 0+ 00)
Positive Chemical AF2
control  |Dose{ug/plate) 0.01

S9mix | Number of 166 203 159

=) colonies/plate ( 176£23.6)
Positive Chemical 2AA
control  |Dose (ug/plate) 10

S9mix | Number of 675 652 609

) colonies/plate ( 645+33.5)

Purity was 99.8 %.
AF2:2-(2-Furyl)-3-(5-nitro-2-furyl) acrylamide, 2AA :2-Aminoanthracene

*:Growth inhibition was observed.
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In Vitro Chromosomal Aberration Test of 2,4,6-Tribromophenol

on Cultured Chinese Hamster Cells

E2 )

246- ) THET ) — VOREEMC RIZTHER
BESHNEBIIOVT, Fry42—X - NLAXY—]E
HRL (CHL/IU) # v TR B g AR 4 £ L 7.

TEARALTER (24 B5 ) B L VRS L (6RFRE) 1T BT 5
50 % ARSI AE I E IR A 1, EHLE T120.25 mg/mL,
SO mixFEFET B L US9 mix FHE T2 BT 5 EEEL
BT #F1F103] mg/mLB & 150.33 mg/mLTdho
7o, BRFITOMIERE R, 50 %HEIEEINHEBED
WoOERETRSNBERE L, A2 THEREREL
7o, EEME T, 24 B X U48EFHALER, B
BILE TIXSO mix FEFEET B L UHEET ToEHEME
L, S cHEIC ISR SRS, EAr/FEHL, B
ETLIEIL Y RBARESREARE L. BEF
DA RE R R L, 48 RFRERLE B X UL
BoOS) mixEEAETB LU mixFHETICBWT2E
EToLrBonhdbolld, BELSRELELEE
REBEITo7:. TORKR, REESHITRLEEHIRE
13 24 BE R EREALEE T2 0.10 mg/mL, 4885 REFRME T
120050 mg/mLOWETH 72 b, ThODEE
FEMEEL L TUIRERTEENRE L. SO mixdE
BETBIVPSI mixFETFTIIB AEBELETIES
NZF1.0.050 mg/mL B £ 170.10 mg/mL 25§ & E 5T D
T RSRBETH I Eehb, IOREZETL3E
EETBENRE L.

CHL/TUMIa % 2485 R 38 L (F4Q R EFALE L /-3
T, WTFRLOBBEIIBVWTY, REKOBEREER
REHEMEROZRIER IR O N h o7, EHEELE
TiE, SO mixFEFFE T OEREF (0.050 mg/mL) B LU
SO mix G/ T CHAE L - FBEH(0.10 mg/mL) TE+h
FN105 %3 L U235 %(gap 2 &) DREBEEEDFH
Hans., —F, SOmixFEFETBLUHFET CokrH
MBLWTNOMRERICBWTD, EEEEROEE
LIRS SN o7,

DEo#RLY, KEBEHETT246-F) 7OET
/)= Vid, REKBELFETLBH SERLL.

Hik

1. EAL-#ke

JH—F - ) U—RZNr 7 (JCRB) 2 6 AF (19884 2
B, AFE AR, BEAR) LAFr =X
NHA Y —@HkOCHL/IU #ifgz, MHEEMA 0L

418

A THRERIZHW .

2. BEGRORH

B3, 4 miE (CS:Cansera International) % 10
vol% RN L 724 — 27 )V MEM ( Bk SL360) 5580 & FH v
7z.

3. BEEH

2X J0MEO CHL/IUMIM %, 3EEWS5 mL % AN 7+
v 22 (#6 cm, Corning) 123 %, 37COCO, 1 v F 2
N5 — (5% CO)PITHE L7, BEAETE, Ml
BESOB BB E SN2, 24MEHE X 48k mE
L7=., %7-, ERERALIE T, #AE%EE3H B1I2S9 mix
TFETBLUEFEAET COBBAEL, MBKRTHRFH
LHEEBRWRTES T ISEREEL .

4. S9

SO(Fvya—=r@)id, 72 /50 EF — )Lk 56X
VT TRy x5 U7 Sprague-Dawey 27 v D
g CRR L -b 0% BA LA, SiNEidssiog L
T5vol% & L7,

5 #HEBRME

246-Fy7oE7 /=) (oy FES:70909, <+
v 7@, THE) X, BBRT7L—ZIROBET, KITHL
Ti3 100 mM ki, DMSOTiZ2 MELE, 7+ b Tl
50 mg/mLLECHEML, #E87-89C, #&1197C/2.0
kPaC, #iEFIOS UDOMETH-7:. RYPHEIILRFT
L, REMELTIWECTHS.

6. HERMEORE

WERWEORE G, FROODET -7, BEIE
DMSO(11 v + %S DLF7049, MM T%60) % Hwv
7. BERrBEBCEBLTEREAZL, >wWTEES
BETIERGFR L CHREDBEOHRY E AWM /e 8
L7, BEBEMERERIL, TXNTCORBRIIBWTEER
D05vol%iZe b LI Tz 7.

7. BSTEHHIRERIC L A IEREDRTE
LEARERBRIACIEBRYEONERE L RET
57:%, WEBRWEOMBMEIEICRIZTEET A B
BE o CHL/IUMIAL \Zx 3 2 IR 13, BER
EMEEEE (Monocellater™, #1) v /¥ 2 KF T EM)
FRVCEBHOBBELENIL, HBRYELEFROFER
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100 ;]] ---i--. treated for 24 hr without S9 mix
L e e treated for 6 hr with S9 mix
e e tr@@ted for 6 hr without S8 mix

50 A

e

Cell growth (% of control)
.. T

0 T T T T T T T T T T
0.0 0.5 1.0 1.5 20 25 3.0

Concentration (mg/mL)

Fig.1 Growth inhibition of CHL/IU cells treated with
2,4,6-tribromophenol

BB T AMMREOREY b - TIRIE S L7,

FOER, EHEVEBIZBIT 550 %M EEEHRE
1£0.25 mg/mL, SO mxIFEHFAETBLUFETIIBITS
MM CcE, Fh£10.31 mg/mLB L F0.33
mg/mL T&H - 72 (Fig. 1).

8. EREORT

MAEENRAREBORR LY, REREEHABICBY
T, EHELAEE L CERRALEREO S TOMEET, 50
%A EFEIRR M E OB 215 RE TH 5 0.60 mg/mL %
BEENEBEEY L, NE 2T 5EEAHREL(0.038,
0.075, 0.15, 0.30, 0.60 mg/mL). L2 L, Z&EEKSHT
HETRE 22 PR, 4SEFRERLE R L CEREAED
SOmixEFAETBLUOSIMXBFETICBVWT2EETD
Lo hroiid, BETHRELEL0.013,
0.025, 0.050, 0.10, 0.20 mg/mL), HERERLIT- 7.
BB E L L THY YA bv A2 CMC, HH
MEBTEMBLI VP 2705x A7 7 I F(CPA, Sigma
Chemical Co.) %, FHHEZEKHAFEBETHE) B
BMLUTHREL:. FLEFNEEEAEELFRT LI LN
HMoENTWLBEEYER L.

REKEERBIIBVWTIRIEBES - V4D T 4 v
varBe, FOILO2MEEREHRERLERL, B
DM DV T B R EER I X ) g E
#HIE L7

9. SEMERERE

BEERTOBRBEI, I3 FEBEREESNY
0.1 pg/mLiC% B & IIEEBRIZIMA 2. RBAEERD
VB BRI TiTo 2. AT 4 FEREIET 4 v
AT D EGMMEB L7z, EELL 728K 3 vol% F A%
WCHRE L.

10. #afaoih
WM EREEORR L SRBHICL Y, 20 %L1
OMFEBET, 20274 v 201205 B ED

DEEEA T LRI SVBETBENRORSEERN
LL, BENGO JBEELTRELL. FOFR (Table
1,2), 24K B L 43R EHRUETIE, ThEh
0.10 mg/mL B £ 170.050 mg/mL 7%, S9 mixIEHFHET B
LS9 mixFEETICBIT A2 ERELETIE, £hth
0.050 mg/mL £ & 170.10 mg/mL 28§ B4R /547 O B fE 72
EBRETH-722LHS, CNLDBREXELIEE
HArEsEdgR L L
ERLIATANEEDI L, 12071 v v adh
BONTRBLRLIRATA V%, 4ZB0OBEENEFNETNML
BEMENFFPS2VEIITT— FMELARETHHRL
7o BEAOSHTIE, BRBEEREFES - WABYRA
B S (MMS)VIZ & 2 0 BkIZETTITY, RE
KB DV EESRBOE vy v 7, i, XBLRED
BEREOHE L EE MR (polyploid) DR EIZDOWT
BIEE L 7-. F/-BEREICoOWTIEIEE200M@E, 5
B2 12DV T3 1 BESOOE o0 43 24 BRHRAR % 454 L 7.

11. iR & HE

HENBTRE, B & AT BREE & AR LB
WDOWTOSHERIE, BEL R, BERFEOE
e, BRIz > WTER L, RROEYET
FHEIZEEA L.
REEEELATAHEBOBBEHEEIIOWT, B
BB R E MR L L OB BB T 1 v
~DEBEREDIILY, FEERELTEKL /-
(p<0.01). F7-, HEKFHICBBLTa 7Y - T—
37y VOEMEBREY (p<00l) EiT o7, IS DK
FHRTEE L L, EWFENLEE O O & DR L
THEBREEFREROFMEIT o 70,

BRBSUEE

BRI LB BRSO FE % Table 1WIR L7,
246-F)TUET L/ —VENAZT2UEEE X U485
BERLE L WTIhoMBHICBWTD, REEKDE
EEEOFRERAERD SN2 oo . BRI
Wi, 24FFFILTE L 72 EE (0.10 mg/mL) TiE, #
MEWOZOIZTAI0MB L rBETE o 7zds, 248
B L IS ERLE LW TOABEIIBNT
b, BEMAROFREERIZED NP o7z,

TR X B BB ARSAT O R % Table 2127R L
7o 246-FUTRET - VENMZEREBMLET
i, S9 mix FEFEAT COIE L7 FigEE (0.050 mg/mL)
B LUSY mixfFE T CRE L /- 5EEH(0.10 mg/mL)
TENFNI0SE BB L U235 %(gap = &) DEEMAKE
FEWFEEINS, —F, BEHEEROFRERIIONT
2, SOmixFEFETELITHEET ToOMREL T
NORBHTH, BHEEMROEELREMIRDH LML
A

HoT, 246-b ) 7OET 2/ =Wk, EERORKE
ZHTT, KBRENOCHL/IUMB I LEEER*FR
ThHEERL.

_263_ 419



FeEFREHR

AYER, METBVLIEREREEARIIBC T,
LREFEUESTZOON Lo, INETIT, £
B3 (44 (bromoacetic acid, 2-bromopropionic acid, 1-
bromo-2-chloroethane, bromochloromethane, 2-bromo-2-
methylpropionic acid, 1-bromo-3-chloropropane, 1,4-
dibromobenzene %) 4%, RBAREELFETH I L0
E2hTBYSY, N YEELTOREBEOMS 2
L, DNAIH T 2EEE RN LR ENT.
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Table ]  Chromosome analysis of Chinese hamster cells (CHL/TU) continuously treated with 2,4,6-tribromophenol

(TBP) ** without S9 mix

Concen- Timeof No.of  No. ofstructural aberrations No. of cells . Trend test”Concurrent Mitotic
Group tration exposure cells Others¥ With abyerrations Polyoplmd cytotoxicity” index”

(mg/mL) (hr) analysed gap ctb cte csb cse mul”total m (%) SA NA (%) (%)
Non-treatment 200 1 0 0 0 0O 0 1 0 1(05 0(00 038 - -
Solvent” 0 24 200 o ¢ 0o 2 0 0 2 0 1 (05 1(05) 0.13 100.0 -
TBP 0.025 24 200 ¢ 1 0 0 0 0 1 0 1 (05 1(05 0.13 93.5 -
TBP 0.050 24 200 o 0 1 2 1 0 4 0 4 (20) 4 (20 0.00 - - 69.5 -
TBP 0.10 24 200 0 2 0 3 0 0 °5 1 4 (20) 4 (20 0.00% 43.0 7.0
TBP 0.20%* 24 - - 29.5 0.0”
MC 0.00005 24 200 3 27 115 1 0 O 146 0 94*(47.0) 92*(46.0) 0.00 - -
Solvent” 0 48 200 0 0 0 4 0 0 4 0 1(08 1(05 000 100.0 -
TBP 0.013 48 200 o 0 0 0 0 0 O 0 0 (00 0 (00 0.25 98.5 -
TEP 0.025 48 200 0O 0 1 0 0 0 1 0 1 (05 1(05) 0.13 - - 925 -
TEP 0.050 43 200 1 0 0 0 0 0 1 0 1 (05 0 (00 013 49.5 4.0
TEP 010" 48 - - 140 -
TBP 0.20%** 48 - - 6.0 -

MC 0.00005 48 200 5 51 180 11 1 50 298 7 134*(67.0)133*(66.5)  0.88* - -

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

cse T chromosome exchange (dicentric and ring), mul: muitiple aberrations, TAG! total no. of cells with aberrations, TA:total no. of cells with
aberrations except gap, SA structural aberration, NA numerical aberration, MC :mitomycin C.

1) Dimethy! sulfoxide was used as solvent. 2)More than nine 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 analysed in each
group. 5)Cochran - Armitage’s trend test was done at p<0.01. 6)Cell confluency, representing cytotoxicity, was measured with a
Monocellater™. 7) Number of metaphases per 500 cells was scored in each dish in order to select the highest dose enable to analyse
chromosomes. 8)Seven hundred and fortycells were analysed. 9) Eight hundred and ten cells were analysed from two dishes.
*Significantly different from solvent control at p<0.01 by Fisher's exact probability test. **Purity was more than 99.8 % ***:Chromosome
analysis was not performed because there was small number of metaphases due to cytotoxicity.

Table 2 Chromosome analysis of Chinese hamster cells (CHL/IU) treated with 2,4,6-tribromophenol (TBP) ** with
and without S9 mix

Concen- S9 Time of No.of No. of structural aberrations ' No. of cell§ Polyploid‘”Trend test”Concurrent Mitotic
Group tration i exposure cells Others®? Wwith abyerrations %) cytotoxicity® index”

(mg/mL) (hr) analysed gap ctb cte csb cse mul”total TAG(%) TA(%) SA NA (%) (%)
Non-treatment 20 0 01 0 0 0 1 0 1 (05 105 000 - -
Solvent” 0 - 6-(18& 20 0 01 0 0 0 1 0 1(05 1(05 013 100.0 -
TBP 0.013 - 6-(18) 200 014 1 0 0 6 0 1(05 1 (05 013 94.0 -
TBP 0025 - 6-(18 200 0 0 1 1 0 0 2 1 2(10) 2(10) 013 + - 88.0 -
TBP 0050 - 6-(18 200 1 1630 4 0 0 51 0 21*(105) 20%100) 063 ' 47.0 5.1
TBP 0.10*** - 6-(18) - - 19.0 -
TBP 0.20%* - 6-(18) - 1.5 -
CPA 0.005 - 6-(18) 200 0O 00 1 0 0 1 0 1 (05 1(05 013 - -
Solvent” 0 + 6-(18) 200 0 0 0 0 0 0 O 0 0 (00) 0(00) 013 100.0 -
TBP 0.025 + 6-(18) 200 1 0 0 0 2 0 1 (05 1(05 000 91.5 -
TBP 0.050 + 6-(18) 200 0 2 1 0 0 3 0 2 (10) 2 (10 038 + - 78.5 -
TBP 0.10 + 6-(18) 200 1 198 11 0 20 135 2  47*(23.0) 46"(23.0) 0.3 40.5 117
TBP 020%* + 6-(18) - 24.5 Tox
CPA 0.005 + 6-(18) 200 0 619 4 0 0 29 1 25%(12.5) 25*(12.5) 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, SA:structural aberration, NA numerical aberration, CPA :cyclophosphamide, Tox : cytotoxicity.

1) Dimethyl sulfoxide was used as solvent. 2)More than nine 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 analysed in each
group. 5)Cochran - Armitage's trend test was done at p<0.01. 6)Cell confluency, representing cytotoxicity, was measured with a
Monocellater™. 7) Number of metaphases per 500 cells was scored in each dish in order to select the highest dose enable to analyse
chromosomes. *:Significantly different from solvent control at p<0.01 by Fisher's exact probability test. ** Purity was more than 99.8 %.
*** - Chromosome analysis was not performed because there was small number of metaphases due to cytotoxicity.
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Combined Repeat Dose and Reproductive/Developmental Toxicity Screening
Test of 2,4,6-Tribromophenol by Oral Administration in Rats

24,6-F)7OET /= D100, 300 XL UT1000
mg/kg % SDACrj:CD)® 5 v FOXREF2ERB LU
REMAEO2ABELBLTEORS L, Sk
REHMAETH2088, MTIHEEE+*EB Lo 8
BOWEIBE TERKS L, BEYWoORERSERS
LSRR O NICIREM DS E - BRECRITTEE
DWTHRRE L7z,

1. REHRSEN

MEHENCTNORICOICEHWIBBE S po T, —
MRS T D300 mg/kg Ll L DR SBT3 BB
MERSGHBRICREFRD LN, T/, HEHED 1000
mg/kg B CHEEMNE B L UBHEEORKMEITD 5
Nn7-. FEOMBERES L CIRERERE IS IIEERY
EXxS5oXBIITO NG o7, HOMBEE{LERE
Ti3300 meg/kg L E DB EE T LT F o U BB E T
L, 1000 mg/kg¥# TRy %7, 7TVT IV, A/G,
AIPBIUBEENEELEES, BUNPEEMEN %,
HY T LBEEEEY R L.

SHEEETIIMED 1000 mg/ke B THIES L UK
EEVEMELTRL, BHORBE THREENSEKELTRL
7=.

HARCIEHE 1000 mg/kgBE CHIBO R KOSBE S N,
FEAGFRE TR RORERI ML, i
DREIIILDFEEERIFA L. F/2, BOFRECEILHE
e, RMEIER, V) VKR, RESOFERELS
S UHEFAFESRD Nz,

2. EWR4EHM

PHUER, TREL L USHRECEBYERSDE
BEIRDonlhol. FTHEBEEETIRESYOLH
MEBICSHEL, HREMICOEBRYERS OEEBIIH
HoNhol. HIRERK, BEREHR, HEEHK &
BEARY, BEREBLIUSHERICHS P LERYERS
DEBITRDOSNLZH o7, 1000 mg/kg B THEHEO T
HRBROBEOBL4BHAE, WEAOBOAREB LU
EFENMEERZRL, BBYERSICI AHENBOF
EROREHHRBLUTEFBEICHTHEENRES L
7o, HERONE, BERBLUEE4IH OB TLH
BEMERSICLILDEBEITAD SN2 o7z,

PED#ERD L, ABBREHT TI3246-M) 70E
T/ = VORBERSIC LD HESHBEO—EREDELT

HEHE D 300 mg/kg LLE DS B CREVEHES 1, M
& 121000 mg/kg HETHREQENMAH B L U EHED
BEDED SN, S50, HOIEEFERET300
mg/ kgl FOBREHETCI VLT FUNEEERL,
1000 mg/kg HEDORBERE B L P ELFRETICS
W, BBWERSIZL A EE LTHFES L UERICE
1T EEIRE I NAEAPED N LidTo T,
e & b 228 (NOEL) i 100 mg/kg/day & HIkT & h
7o, MEHEDAFEEEIC RIT T EEIT 1000 me/kg/day &
THED LT, EBEEEI31000 mg/kg/day & HEF < n
7o, BB ORE - BEICRIETE23 1000 mg/kg/day
BESTEEHGHIZOOR, BWE4BEREB L UL
ERREER L2 L2 o BB E 3300 mg/kg/day &
SN (A

Bk
1. HEBRE

246- b TUET L) =N [Ty 2B (RE),
Lot No. 70909, #i09.8 wt%] X, HEN 7L — Ik
DHXTHY, FHRKFE CESEET Y, BLLBER
DHHEHEMIZRE L. Aoy MIRSHEPRET
Holol EEHERL.

WEEME L, bYEo oI (Lot No. VIP1509,
V7R2400, 7 74 7 A 7 BREE) B L, 20, 60 B
U200 mg/mLOBEIC D L HBE5HEAFELL 72,
BRI, FHARI TEREHT CERRE L. #S5
WHROMEYE L, 208 X U200 mg/mLiz>WT,
B EATREERTE CSAEITRETH B I DT
HAREBRIIBWTHEE IR TWA Y, FAMESH A
ERL7.

WS EDOBREREDRO ORI OV, TR
FICRB LS WO EEBICY T eiR L, &
BB OB EEEOST R ERL. FOME, &
S OTHEEIZ1005~100.7 %OREHE TR
nNTwiz, L7zd> T, 5HRTIZIIHEED2,4,6- F
V70T 2/ —VEEEINTDL I L R ERLT.

2. FHEMS LUREESG

HEEIIE, HERFY— LA - UN—@ESIN L8
AL7-HE#%8B# D Sprague-Dawley (Crj:CD(SD),
SPF)RMEHET v MR ERA L. BALLZEWII7TEE
BE - BMESRTE L%, —BRRBCEESRoonkd
272bDEIGEB TS L THRIZAV:. B0
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REHRESN - EERESHHEER

BTEOMKREL, HET361~397 ¢, T 233 ~258 g
wHERTH .

Syl B4 +£2°C, BG5S+ 10 %, BAEBIS
@/, BRAE150 ~4300 lux, FRBARSR 128M (FRI7H
SAT, FIRTEMIT) CBRESNLANY T VAT LOH
EFETT IV IHEEH - AT L AHEAETET - VIC]
oz LT L. RIS H RO BEYIEHE 4
BET7 b IBEE - RAT Y VABEAFT S — VIIH
H 1L — B & UEMED M E (Care FRESH, Absorption
corporation #iE) ¥ AN THE L.

FENE, U T VB TEEEE O NMF B R
BB e 2 EE L, AFHERERICERS
7o, foki, kKA BRICERS S

3. BoU
By SEGEOKEL S L ICBRMEL, BIERH
SEI I h 1BES 0 1I2ICR Y T 7.

4. B5E, BHER, BRSPS LURSHE

AW EOBSEET — 5 ¥ — M (MSDS) TR
52555 v hOLDgA2000 meg/kgl ETH Y, 2000
mg/kg DI v NEAWZ14H BRI S HABRTREDN
RREBEHFR RS SN oo 2 ERESATY
5. TOEHRICEDOE, 0, 30, 100, 300 B £ UF1000
mg/kg DABETTFHAER (246 F) 70T 7 5/ =V
N5y P EBVLRERSEN - AEEEERFGHR
o B S FRAR| v EmML. TORRE, 1000
mg/kg BETHO 1B HKRS52HIZRT L7 —REIRED
%thf,ﬁﬂﬁ%%témwwwimmmy@ﬁ
cEg xRN, F72, 1000 mg/ kg BE O I 3 LA E BN
WEER DRSS, BEOMETRS1IPS3HOF
¥ HEERS MY R L. -

Heo MEEMETIVEIZRD S e h o 128, Il
AV TI31000 mg/kgBETT V73V, A/GB X
UGPTA&EZ R L.

HRTIE, BRYERSOEBELEZONAAILE
DN H o7z,

EHREBEOREEE T, 1000 mg/kg B THEME I
g s L OBNESFBEE R L. 3010, H
#1000 mg/kg BETHi B L UBROMG EEVHEL T
L7

PR, ARBORSHAELYHL P REWL
EAENDL Z EHATFEENS 1000 mg/kg cEEL, D
FAHHITHRL, 3008 L7100 mg/kg & ixEL 7.

WEREE, KEI00gH ho5mLé L, RERIB L
OACEREA R th O MEHE T IE, BARFNICAIE L o R E S
HEOWTEMETo7. $7, HREEAB L UHEHRH
hmoME, IR0, 7, 14, 21BLUHEOB ICHEE LT
BARNEECESVTER T2 BYYTERNT
EH1EGAGEBHEORS L, dJBECEMYE
Oy O A % FECES L. BoRSHEE, KR
4B R I4AHEE L ORESER THR20H
RMOEFHAS AL Lo, #o%kSHEE, KE/M14H

396

- AR S (R R 4B % 5 PRI O
EHEY AL THREOEEIEE TUL~45HE) & L
f.on B, KEABROMIIZRAMETR0EBEO
EFR48HME & L7z,

5. BHESIURE
1) —fxIkEE
M &, 2Fl oW TREBREHTEHBEE L.

2) {RE

Ty, 510585, 8, 15, 22, 29, 36,
3B X U408 (BB E) ICBIEL, 51, H43HET
oREEMEFHEE L.

T, %5 10858%E), 8B I UISHICHIEL,
P51 615HF TORERMEY SR L. I, X
BRSO, HE0, 7, 4B XU2LHI, TH®L
FEEEEOB LI AR IICEEL, FNENREROD O
1B BLIUMEBEONGCABT TORERMETER L.

3) BEE=E

wT, %515 EGE), 8, 156, 22, 29, 36,
3B LU E (M E) CHEEEYRIEL, BIER Y
LAROBIER T THBME YRy, FHIAEREEYH
W arebtif51251088 L UEE5224 6480
FCOBRMBARETER L.

T, S5 1(E5EEE), SBIUISHIZHEL,
B H > kOBER F TOEMEERD, FIOE
SR AT A L B IHRS1IG 158 T TOREIER
oAEH L. 7, RRELOMEERC, 7, 148
FU21H, S LMIMEOB L ABICEERY
MEL, BEA»SAOBEDR I TOREREZRD, F
WIHEEEYHE T AL L ICHEOA2H2IAETO
BREEMEFEE L. 2B, XEHBROEEE L
ELLGho7z.

4) XB

R4 0BOREHBREY T o2 AEFEAOHE
Or—-Ji AR I TREUOEERERE S #
8, EETOBFHEREL > TREMBRILLZEL, £
OBEEFEEOR & L7, HEANBEIZERIA T
v, BESS O ROEEH T TOMO BT AN ER
FLTERMESEFEE L. KEERE,S, KEICO
WTHERE [(XEHYWE/ FAEBYE) X 100] *HiH
L.

5) BARPGRE S L UHERDERE

IIEE I &P A BRSBTS 7. SHROMERIIFH
9~ 108247y, COBEFILSBRIET LTSI L
WA LEERCOVWTEFORYHEOR & L. FHl
0B 48X TamkdlsT Lo@EconTis, #8%
WEOR L Lz, e HALLEMIID W THIRHAE
(HEORDER B LEIROBDEAB R R LB,
sx [(SRBWE/ ZEEBWE) X100)]), HEX
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[ (AR BB/ ST IR ME B X 100], BT [(BHRENK
/EREEE) X 100)], HHE [(BHERK/EFKE
B) X100), HiAZ [(HEsRE/LHERE) X 100)]
EEH L.

FAERIE, WEOBCHERKERR+RTR) 2R
N, BHEHET L L EDIINEEEDREL T~
T2, WEOBIUV4HICMBEANOEE L EEL, 1
O FHERELZEH L 7-.

HWEIHOHARORBEIEES 2 HIE % 125 & IBLH
TL-TNVREEC L ) REIE S, BE - ABORERE
BaeiTo/. %8, BEHEHOREIRICOWT L FE
IKEE - MBRONBEBERLIT- 7. 70, HAEBO4H
DEFFR [(ME4H 4B/ WEARK) X 100] %2k
7z,

6) BEERRBRE

EHOBEPNIOVTEHRIFIZER L. BWE B
5B (RSHMBHE) OF F2 o BE T CHI6EM
MESELR, LT VKRBT THEEL, BHAER
SLERML 7.
a) MRPRE

BRAGEDTA2K %@ L 229 ML v, THMS
H - IECKE~ A VA) % BT HMIERE (WBC g8
BiRE), AR (RBC BEHEBMRE), ~v by v
ME(HCT:RBC, MCV X Y EH), ~Erov g
(HGB: Y 7 ¥ A MAE UV L), EHAMIBERE
(MCV:BEREFRE), Pk Bk & % & (MCH: HGB,
RBC & W Hit), F¥yifkmEkinte Ei#~E (MCHC: HGB,
HCT & W &H), m/MMrE(PLT BEREFIRE) B L U'H
MEEFTFE(7O—H A br I A MY —FE)2HE L.
HIMERE SR AR OB CHIE L7275, BRm gk
BAREBEEL, A4 - 7)a TN FAFEE LT
REL. BAMK(RC) BEDEFEIZD W T,
EDTA2K#EMAEE — 2 — A F L > T — Tgp ik,
MEERFEALER L. SHERTENERSED S
N7-7:0, EHEHNERDERE 17 7.
b) MERERERE

MBI T B Y — SR % 3000 r.p.m., 134
FEOTELTELINEICIOVT, NRERREEE
KCAO0ME7 AV 7)) # BT 7o b v ¥ v iEE
(PT:Quick 1B#&), HEHIALMS OV RT T2 F o8
Bl (APTT: 70 v ME)BIUV 74 7Y /-5 8
(Fibrinogen: b 77 > ¥ U ERRE) 2 Bl L /2.
c) MEEILFEBE

R IR IME | M % BREL, 3045 B 8% & 1% 3000 r.p.m.
TTEECSE L TEmEICOWT, ZEHBELER
Epsr 4T3 @& CentrifiChem ENCORE IICGRE~N—# —*#)
B L EKTACHEM 700NCKE 2 %4 v 7)) s B T£
EH(Ka—-Lvy M), 7TV7 3V (B.C.G.HE),
A/GEHEfE), MAE(/ IV a—AF % 5 — Vi), dE
Felh (BZEAFEE), BaLX70- (2L AF0—1
FXVI-YE), REEZE(ILT—E7yE2T 438
NEE), 7 VT F = v (Jaffeik), BEILE L (VT

SE), TNV I VEEL RO NS VAT IS8
(IFCCH), / Vs I VEEE MY VEEFN SV AT 3 3 —
B (IFCCH), v-I VI INPF U ARTF ¥ ¥
(Orlowskidk), F b)) W& (BEE), 7974 (ERK
®), BRERE), VYA (TUEFIIIE) B &
UERY) » (B 77 v EBEER) e L7,

7) RIEFRE
a) FR&HIUBREEES
O ey

WBHBERSG LZHOS s, #H16HEERE 3¢
2B - T IVEREET TR LERE S 47, BE - M
DRIRBIETIT o 12tk B, MRR, FFOE, B0, Mk,
BIE, BEABIUMEIAEREZINZE L REER - fE
WOENES) 28 L. 32, 2BYWoERllERE
IR LR, 8, SRR, TEESICHEEREL
LTEAD RO ONBE - Mike LTHEEL10 %+
HREIV ) VHTEEL:. B, BEBLIUBE
ERE7T7 VR TEE L.

@ i
WHEAB T — 7 VBT CRME LRSS/, 28

B MBOWRBRSE 1T o225k, B, Wi, PR, =6,
e, BIRBLUMRERLUE LHMERSESR L.

7, SHYOERAZHRE M TUORK, TEABL
CAREBRRTR L LTEMS B O N2 8E - Miihe LTh
BIUEMZ L0 %hiE@EE RV~ Vi TEE L7,
Tz, HRERCEAHE L UERESE N

® ZTELLAD- -

4SEMEH S LB H, T— 7 VRET CRILEEIE
3¢, BRE - MBORBRBREYITo 2%, BE, L,
U oNES, MEWRR, ME, KEE (BT &), Wik,
SE, MBLUREX, LK PREB LU EEME,
&, BE, B, TR, N, KB, M, B e
fe, B, BUE, EERE, UREE, F=, B, B, -4
=B, W, TERBIUHEHZ 10 %HEEEHER L)
YETEEL.

@ WEHERICLRAIET L B8 (2 RETEY)

EFRTRTOREF IR IBR IR HICT—
TUREBT TROATER S ¢, BF - @0
To7:%8, BB, SR, ) 2o E, iRk, WE, K
B(BEHMEEYL), MR, &% WHIUREx, LK,

HiRbRB LU LRE/ME, &, &, §, 285, MM,

Kb, WP, BEBR, BRAE, B, 20, B, 0E, F
B, B, B HN—5—8K, W TEABIUEHY
DRHHEEEIV~YY) VETEE L. 28, ke
WERHEB L UERERE AN,

b) RIBHEKERE
@ 2RETHY
SRFETCEHY (M D 1000 mg/kgBED 16 DEE, T
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R, U ovoNER, WEIR, B, KRRE(BHEET), M
B ORE, MBLURER, LB, TRRBLULED

th, &, &, 8, Tk B KB R, BR

P, BEE, BUE, BEbE, 9, FE, B, ERX -
-1, %, FTEAEBIUFEIIOVTERELL.

@ FREMRI S EE

P EREE L SRAEE TN, MR, LB, PR, Bk
i, BIE, BREBIUBELKIIOVTERL, WX
T, 1000 mg/kgHED 1FIDEES L U 1HIORETIZOW
CHERL. F7o, KB LUOTHAERCIIMIR, TR
BIUBRIIOWTERL.

@ aRHkl

ATEREE L A RECINN, FaRR, OB, AREEL, B
PR, BIEB L UBIEICOWTE/L, M T, xHEE
O1BIORERE, 1000 mg/kgBD1BIOEEL L T1BID
FilcoWThERLA. £77, BB X UHREE T
Bz o CERBL.

@ FBRLUGH» -

WREOWMES 1BIORK, KR, O, IR B
pERE, BUTE, BB, TE, FRML, M, RE LA, HE,
TR, TEEWCDVTERL.

6. HRETERMT

RE BT, AN, ARENR, HRERK, TER
B, MR, SEHWEE, @RI, FHRE, ShFE,
mEE HERERBE, FEROIDOERE, FEE
2. MMES, ME¥ES X ULRECFREEIIOVT
115 T IR VR AT o 7

WHEER, RREBIVPSHRECOVTEPRE Y
7, FREFREORROEEFRIIDOWVTIH, Fisher
OEEREREEYEHCTREL, ZV—-FOHLM
Bix, -% (1), +1% 2], +2% [3] BXU+3% [4]
) 2T, NRRIAIRRE T & % Mann-Whitney DU
BESFAVTRELL. &8, WEHMPORERK
BT A EEI I BEY ) 0OFHE IERE L. AEK
#13 % P<0.058 £ U P<O01 D 2BRE & L7,

LEES

1. RE#HSEHN

1) BT H LU—BIRE

1000 mg/ke B CHHE 4 H &R CEW AT 151 (B
%5 2306) RO HNT

—riREEOEIETIE, FRESBOMEIRE L THRED
e HE 0 300 8 L 071000 me/kg B CEE SN, ZOE
Wit ¥ 5 % @ L THEO 300 mg/kg B TREHIID,
1000 mg/kgBETEBNIZIZEAREE L THES N, #
7300 mg/kg BECHEEBICEREHIC, 1000 mg/kgHT
LB IR TEDBE L TBESN. EROERE, &
E#EsHhoRH N, 300RICIIHEERLL. ERA

398

1000 mg/kg BETHEEOEE (B8) B L R THOE
(R 25 1BAD SN 7hs, TRENEFEHOR
BThHy, RETOBEIHBE I TICHEE L. BT
DOFEZITHEFEHICRBETH 72, INLDI LD
LIRBERES L OEEE VLD EEI LN
Zofh, HETIEBEDL00 mg/kgBETLH, HEDH
NAT1000 mg/kg BET26Y, FEAKTBREETIE, K5
OB BET LS, WEE (LEYEIFT) 5300
mg/kg BET 1B F N ZNEIE S 7z, METIIBECHT -
ZSEREAR I BLE AT BB B L UT1000 mg/kgBET1 B
Y U2Bl, i AS300 me/kgBEC 1B, EIREIRE AT
EAATREEE, 1008 X 01000 mg/kgBFT1, 18 X U3,
W A B AT BREE, 1008 X UN1000 mg/kgHET
1, 1B LU28l - F#nFhERIN. ORI
LU BETHEDLNLIDTHY, HBRYER
B0EBLIEZ o7,

2) tR&E(Fig. 1, 2)

BT, EEEICE T 1000 me/kgBETIRS-8H L
B, MEHEMICESLSEEYRL, BEORS 1543
OnkEHMELAELEBELT R L.

T AT O 5 HR I (I BREE L R R 5
OENIEBLRERRO LN H o205, HRPEICBY
T BREIZ 1000 mg/kg BECHIET B UBA B2 K
EERL, BEOFEOS 521 ODKREMEINE L FER
BAEA R L7, $7:, WEBRBICBVT ORI
T1000 mg/kg HECHBEAD I AERBMEERL, BHHO
54 B OEEENE L EEER TR L.

3) {BEEE (Fig.3,4)

HTIE, BRI HE~T 1000 mg/kgBHETHES1058
H ¥ BEETRASHEIEMICAE R EEY R L.

T3 A BT O ¥ 5 B S W A BR BRI < 1000 me/keg
BHTHEIPCSAOTFY I ABREEFFELEREY,
7 WHOAHA4HOTY]HBEEEHIEEMEDZ R
LU7-. FEREAR L, xJRREE - MBRMER G & OB
ZRBIOOLNL ol

4) HOMBEFRE (Table 1)
MEERETIEVTNOREBR IOV T HEEL
WEMERSEOB K ENIIARZEIRL LML
o 7o, M E R A T2 1000 mg/kg®FT 70 b O
DV U EESHBEICHANEERERY R LA, B
HELTH ) BERFUEZEOZ LD EEALNRT.

5) HOMKREILFIRE (Table 2)

HEREEZ L3008 £ F1000 mg/kgHTZ LT F =
VHAHEEHICEERBES R L. 74, 1000
mg/kgBEC#ES v 3y, TLVT v, A/G, ALPBIT
teErEELGiEY, BUNASERED L, L)LY
DBIUH Y Y LREERRERRL. ZOMOKRE
EE TR BELEBRYERSHIOBIEIRELLN
ol

-269-



246-M)JOFET7 /-

550 - 0 mg/kg
i —u—
100 mg/kg
500 —_——
300 mg/kg
——— _*__
o
= 450 1000 mg/kg
=
=
3 400
(aa]
350
[ - Administration period -
300 I i 1 1 | {
1 8 15 22 29 36 43  (Days)

Days of experiment

Fig.1 Body weight change of male rats treated orally with 2,4,6-tribromophenol in the combined repeat dose
and reproductive/developmental toxicity screening test

Significant differnce from control group; *:P<0.05 **P<0.01

500 - 0 mg/kg
+
450 100 mg/kg
__<>__
300 mg/kg
400 | ——
1000 mg/kg
i e
350 |-
300 5 E*
250 yM
) Administration period o
200 ] I 1 . I ! | -
1 8 15 0 7 14 21 0 4 (Days)
Before mating Gestation Lactation

Fig. 2 Body weight change of female rats treated orally with 2,4,6-tribromophenol in the combined repeat dose
and reproductive/developmental toxicity screening test

Significant differnce from control group; *:P<0.05 **P<0.01
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_._.*._
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_E__._

- Administration period -
] ] ] ) } |
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Fig.3 Food consumption of male rats treated orally with 2,4.6-tribromophenol in the combined repeat

28

26

24

22

20
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Fig. 4

dose and reproductive/developmental toxicity screening test

Significant differnce from control group; **'P<0.01

™ 0 mg/kg
L ——
n 100 mg/kg
—0—
B 300 mg/kg
o
1000 mg/kg
- —8—
O
- Administration period ——
| N | I L b
1-8 8-15 0-7 7-14 14-21 0-4 (Days)
‘Before mating Gestation Lactation
Food consumption of female rats treated orally with 2,4,6-tribromophenol in the combined repeat

dose and reproductive/developmental toxicity screening test

Significant differnce from control group; **P<0.01
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6) ZHBEEE (Table 3)

BEHE & ISR BEBEIZ N 1000 mg/kg B TR O &
BLUMHENERE, N, TES L UCBEOMEMES I HET
FHCAEREELR L. & SICHTIR1000 mg/keg
HTHROMHEENEERIREL, BEOHENEEN
BELZSEXTLT.

7) HIRFRR

1000 mg/kgBED 1F1ICER0 b N 7- & RIFB TS (Bhi
B52306) ICIIREFRAIBOON b o712

HETId, 1000 mg/kg B THIBROEFEHAF, FFIEOIE
RAIBIBE I iz, DM, 1000 mg/kgBE TR O H
BREABIUVRBORAKSE26ICBE SN, MROK
BHR, FROCGBMN, FTOR, EREOM, HHEL
HORE B L UHEEOEHENH300 mg/kgBE4 5 K8
CHREMICBREI A,

T, MROFRERS, MOBEBHES, FEOIEX,

BREBILIUBBRES, WEOER, FSONKENE, 3
BEORKRE L UHEOFELSNEELEOCREICLE
WLAEBICBESR.

XE LGP o -0t BB CHES 1BITH - 72,
HTREERREIZOLNT, THBEOEEMEE &
U, MoBERSB I UFEONEEISEExh
7z

8) RIEBHEBFHE (Table 4,5)

1000 mg/kg BN BT EY TIZ, BEOBEILE,
M OMERE, RO LS L UFEDNAEEHE
E= S W (AN

HETiZ, 1000 mg/kgBECHIBR DEMEHT3IF, AR
RA2H, FWOWTHAENSH, RAEWE7H,
BB, ) L SERRBETCHICREL, 1B
BLEXNTHEFHICAELRAEEOBMNMARD LI
2. $7, FROBIH LS BET6BIOREIITL,
1000 mg/kg B TEHRAD LN THEELHEVEZFR L. 2
LIZERMEDTERLAFRE, 100, 3008 L0
1000 mg/kgBETENENE(LBIERSE), I(LHEE),
O(EEES, TEFE B L U126 (BES, hEpE) EE
SN, REERUIAEBEZERD SN2 o 1251000
mg/kgHTREOHEEITED LR/, —F, 100 mg/kg
HTEROMBYIMIORERIEELEEIED LN
7o, RAECEELZFROMWINE & UBREDEIRITH
LONRo7. BEOERRILE, BMIROHMN, HEO
NAEES L URIEERTOCRERSREL SO
BN CHESNLSBERIEELELRED AL
otz 78, 1000 mg/kgDHEDIFICEDLNET
ORI, MEFEMNICEBRETH 2. Fof, BEsK
RHRIGEERD A VIS EBORETH - 72,

BTEOONLFFRIIVWTNIEREOE LI H LW
WHEMORERIZEFLVENLTHo 72

XELGDoZEYTIE, MECHEAL THRENES
LEBIUERD) Y kB E@ROLN, 20T
BB DY YRR, BRORMEOIFER B LU

BIFOMENES O PICHIRF OZREY, T
DEUBR, R, FRONAFE TROBEE, F¥
DABEIRES L BRI BE I N,

2. EWEE4HEM
1) KRS LUZRREE(Table 6)

RRAIT BEL IR T X TOEBYE RSB CLPIR
L7 HBECEIIEANREFREITH Y, TBEXRIZ
9.7 % TH o7, BRI TRTOBEDOTRET M TR
L7

HEBEETIX, WTFROEDIZIT4~5F0mEY
TR LFESHES I CERERRO W o T,

2) HikE L UEE (Table 7)

1000 mg/kg 8 THt BB L~ 4E SR BA B ASBE BT 3200 12
AEZEMEE ALY, BENOEEHEIET T2
BTHY, FEOHBATH /. $7-, AECHBE
WKHNEEFIABOERKEI ME L D B EBEY T
L, WHAHOEFFOMHL b ICEE 2 EEEL T LS.
ZOM, SHIKBICEEEIrBEINT, YRELSH
BEHOERYE, FHREH, HEARMSE IUEEBEHI
ZIIFERREZRL, WEE, FRE, SBEBLUH
ERIIBEHEIEO LN R o7z,

3) HHEROME, #hEH LULIRFRR
FHERBONEFKRETIE, 100 me/keBETHIIB L UE
EBAE—E&ED 15, 300 mg/kgBE TS X UNEN
BB —EED 15 FnFnEE s ns:.
WEHHEPORETIE, WEOB L U4 BICHTBE S
1000 mg/kg BETHEME & DRETFWICEE L BES
ALz, FREROFHRTIHE, GHETHREEESH
1008 £ 71000 mg/kgBETIB L U3BBELL:.
DA, BEIED00 mg/kgBED 16, ABEEEE X
CREMERE 55300 mg/kg DR —EAD 16, /NIE
BAY1000 mg/kgBHED1FIZFNFNEE XN, BE4
HOHRT, H#ETIIMIREREE IR, 1008 L0
300 mg/kgBTENENS, 2B L IBIBES - 3
7z, OB EESS T EES X U1000 mg/kgBETE1
BlCBRE S iz, 2o, FROFERS, EalAE
L R EAT3008 5 V2 i3 1000 mg/kgBET1H 5 26112 &
Za3hi. MTHBBRENREZT I WRE, 10080
1000 mg/kgBETFNFN2, 1 BLUIFIICBEINT
$7:, FROBEMEH 1008 & 01000 mg/kgBET1 B
S U4BICERE S, IEREEICIE~NT1000 mg/kgBET

FELREROBBELR L. 2oMt, FEOKREGHES,

BEEOBLIURE, #II, BxoRe, BEOXRIE, E
HEBLUHMEISr B ERSH TERBICHR SR
7-.

Z

Bl

1. RIERSGSHE
FETHNE, REHBeECHECThOBCLEADS
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nihor.

~ﬁﬁ%®ﬁ§f&,ﬁﬂﬁ&%%%%ﬁt%ﬁaé
17300 mg/kg Ml E OB EHRSETROON. D
ﬁﬁu%%tﬁmbf%ﬁﬁﬁﬁﬁﬁt,&%%Eﬁ%
R LB b ER ORI

(RE L, MRS D 121000 mg/kg B THOMENE A RO
%ﬂ,%ﬁ%uowf%Mﬁtétﬁﬁﬁﬁﬁﬁ%E%
EEE R L, WBRWEXSORBIRE SN

WD L R B & MR E R I SRR B
BEOEBIRDLNZP T,

BIZB VT, 1000 mg/kgBECHFRER SELRL,
%@f%ﬂ%@%ﬁﬁﬁﬁéht.it,ﬁ@ﬁ%%ﬁ
AV BWT b MR A ORAERITEINE R L 720N
L, FROBRHLERERORFLISBES L, R
T ABBYER S OYEFRD LN, T, AETE
MEEBNVSMEY R L, WEASFERE CHEILBERL, K
WEEE, U SR, RMEOWIRSLE LURT
MAAED b7, BILFERIERAB L UEATH
A FEWRERAORFIZL VEBNICERSNL I OF
e THE YD, KREICEWTHRMEOIFERL
SR TFEAOREOB VL O BIEERS L URAE
PEEASEHE SN TVA I L, BBRYEILL HRME
OEBEL & L ICRIBHIC L ABLENOBEENEALLN
7o %70, MEAELFRAIZBVTH 3008 & 071000
mg/kg BT LT F = vHY, F7z, 1000 mg/kg BT
BUNDOEEA RS b, BREIREIN. €O,
M A AL 224 T 1000 mg/kg B ICFRD L 7c#R Y /3
., TNVT Iy, A/G, ALP, EEBLOH )T ADE
{bb BTl S B VBRI T A B E 0 BRI
bt ELZLNS. FAETEOLNLHEEINELD
B ENENERENZ L LD EEZLNDLIOEER
MR S OB L W L e o 720 1000 mg/kg BT
g s MR OERIE, MBFICEEED L URE
EHOEHTH ), BEEEILREFRDOLN TS
CERLHEBYERSOEBLERLNI.

L 3BT b 1000 mg/kg ETHE S L UBREED
=EAF L, BB CHBORKSBEESN, FRBLT

ST RIZTHBWER S OREBYIRINT. L2l

FEMGIRECREEERET 2E(LRED LT,
ML I A B ER S ORBIER 2 LD
Ezbhi.

Z oA, MEHEO 1000 mg/kg B Tht, BIE B L UHEER
BEEOSEHFDRD O N, REAEFRE CTIIAETY
LB REO LT, MEBOHANELTHLI LY
L EBEOEAEICRRAT A R EEZ LN

utw:t#&,z&&hu7m%7l/—w@§@
5D L ) 5% —FREOEL THERED 300 mg/kg
LFokEB#TREFEESNL. T2, MEHE X D
1000 mg/ke B THREOEMIG B £ CEEREOEED
I LT, 85I, HOMBAEILERE T 300 mg/ke
UDEto#HEsETILT T = vhEEET L, 1000
mg/kg BEOREEBES L UMBELFREILE T,
WEeMERSIL A E LTHEL L UBEICRITTE

402

WHRTFER S NAE(LAEBD O, Liadd-> T, ML
b EEE 13100 mg/kg/day & HIRF S N7z

2. EER4ASM

WA, WRES I UZHEECERDERSOEEE
I ENL Do, RRLED - B ORBFRET
HABRRICERN BT b ol DiRER
BETIARNYOSE P EF ISR L, EEHHIC
HERYWERSOHL MR EBEIRD b7z, 1000
mg/kg BECTHBEDOHTEROHEOL L F4BORENK
ExRL, BE4HOEREB L CEFEIPREEZ L
o Ehh, BBWERSICLAHERMBOFERORE
SHH B L OEEECHTAEEIRB I, 2B,
1000 mg/kg BT & R TE A 1 FIBE S izw®, RHE
FRAEDBE, O LB IEBYBERSOEELE
ZONBFRRERED NP7z, L L, Bk T &
CHEBOWEAHOEERFHL p2EELRL T
HI DS, HARICHTAAEBYEOFVEICERNL
FyDEEL LN, FoOft, HEE, HEFICHERY
EHREORBIRDLNT, FEROINKIIOHERDE
BEORBIBOLNEho7. Tz, BTROERT
1000 mg/kgBIZED LN /- HEE THREHEE
(Cri:CD(SD)Ba R DI REY (125 EFEOKE)
(FaZPIZE)) ] 10.03~0.63 %(0~4.55 %)} 123642
BIARERORETH ), HEWERS L OBEIRL
ITRLE -7, HE4R O TIIED 1000 mg/kg
RTIHREO (B AORERSEINER L, SEY
2B Z2FOERTH Y, HTIEIOPTRIIAIEE
THED LN, REEOEMLAD LMLV L LHE
BB S OEELIEZ o7

DFEOZEHs, 246- 2 70E 7 2/ - VOREHE
OEFECRITTESI31000 mg/ke/day S THED S
N EEE ST 1000 mg/kg/day & H# S 7z,

IBEMORE - BEICKITYTEET 1000 mg/ke/day
BETRENH RO LN, WHE4OEERS LULEF
BHREEELRELZ EDLEZES T 300 mg/kg/day
b IR (A

Rk
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Table1  Hematology and coagulation of male rats treated orally with 2,4,6-tribromophenol in the combined repeat
dose and reproductive/developmental toxicity screening test

Dose (mg/kg) 0mg/kg 100 mg/kg 300 mg/kg 1000 mg/kg
No. of animals 12 12 12 12
HCT(%) 44116 446+11 44.1+19 436+19
HGB(g/dL) 153 +04 155 +£04 15.3 0.6 15.1+0.7
RBC (X 10°/mm’) 8.23+0.34 835+ 0.19 8.23 +0.30 8.16 £ 048
MVC (pm?) 5374 1.5 534+ 1.2 53.7+ 16 535+ 1.6
MCH(pg) 18.6 £ 0.6 186 £0.5 186 £0.6 18507
MCHC (%) 34.6 £0.6 34.8 £ 0.6 34.7+03 345+05
PLT (X 16*/mm°) 1090 = 115 1100 £ 111 1024 + 116 1093 =124
WBC (X 10°/mm*) 9.3+3.0 9.7+38 95+ 3.2 8.6£2.2
Differential leukocyte counts (%)
NEUT 1b+4 16+6 16t5 186
LYMPH 80 x4 807 80+5 787
MONO 3x1 2+1 241 3x1
EOSN 1+0 1£1 1+0 1+0
BASO 0+0 0+0 0+0 0+0
LUC 1+0 1x0 1£0 1+1
PT(sec.) 14.2 0.7 146+05 150+ 1.1 15.6 + 1.2**
APTT (sec.) 248+ 1.9 245+20 253%+20 267+ 26
Fibrinogen (mg/dL) 222+ 16 208 =13 214+ 19 240+ 35

NEUT: Neutrophil LYMPH:Lymphocyle MONO:Monocyte EOQOSN:Eosinophil BASO:Basophil
LUC:Large unstained ells

Values are expressed as Mean®S.D.

Significant difference from control group; **:P<0.01

Table 2 Blood chemistry chemical examination of male rats treated orally with 2,4,6-tribromophenol in the
combined repeat dose and reproductive/developmental toxicity screening test

Dose level 0 mg/kg 100 mg/kg 300 mg/kg 1000 mg/kg
No. of animals 12 12 12 12

T. protein (g/dL) 5.87£0.22 5.84 +0.14 5.95 £ 0.26 6.45 £ 0.51**
Albumin (g/dL) 3.36 £0.13 3.33 £ 0.09 3.39+0.19 3.88 + 0.29**
A/G 1.34 + 0.06 1.33 £ 0.09 1.33£0.10 1.51 £0.08**
Glucose(mg/dL) 152 + 25 157 £ 21 157 + 18 149+ 14
Triglyceride (mg/dL) 494 + 179 47.7 +14.6 55.6 + 28.8 62.0 £ 33.7
T. cholesterol (mg/dL) 61+ 14 60+ 14 54 £15 57+ 14
BUN({mg/dL) 133+ 14 136+ 2.1 13.2+23 209+114
Creatinine (mg/dL) 0.27 £0.03 0.30 £0.04 0.33£0.07* 047 +£0.26**
T. bilirubin (mg/dL) 0.05+0.01 0.05 +0.01 0.04 £ 0.01 0.02 £ 0.01**
GOT(U/L) 77+ 10 77+13 72+7 71+8
GPT(U/L) 32+5 34+7 29+ 4 Bt7
ALP(U/L) 354 + 74 440 + 162 342 £ 102 514 £ 155*
vGTP(U/L) 05=0.1 0.6+02 05%0.2 05+0.2
Sodium {mmol/L) 1413+ 1.2 141.5+08 141.5+ 0.7 141913
Potassium (mmol/L) 446 £0.29 4.40 £ 0.25 4.38 +0.30 4.03 £ 0.25**
Chloride{mmol/L) 1066 + 1.2 1076 £ 1.1 107.8+ 1.5 119.0 £ 3.6**
Calcium (mg/dL) 9.58 = 0.51 9.38 £ 0.23 9.47 £0.27 9.88 +0.34
1. phosphorus (mg/dL) 6.31 + 0.64 5.91 £ 0.52 5.68 £ 0.58 728+ 124

Values are expressed as Mean+8.D.
Significant difference from control group; * P<0.05 *:P<0.01
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Table3  Absolute and relative organ weights of rats treated orally with 2,4,6-tribromophenol in the combined repeat
dose and reproductive/developmental toxicity screening test

Dose level 0 mg/kg 100 mg/kg 300 mg/kg 1000 mg/kg
Male |
No. of animals examined 12 12 12 12 [
Body weight (g) 492 £ 34 478 £ 31 478 + 36 422+ 25 l
Absolute organ weight
Brain(g) 2.25+0.08 2.224:0.08 2.25%+0.08 2.20 £ 0.06
Thymus (mg) 299+ 81 269 +52 269+ 66 201 & 57**
Liver (g) 13.99+ 1.72 13.18 £1.31 14.20 + 1.99 16.23 + 2,32
Spleen (g) 0.73+0.14 0.69 = 0.09 0.73 £0.09 0.63+£0.10
Kidneys(g) 3.34+0.36 315+ 017 3.23+0.31 347 £037
Adrenals (mg) 607 566 64 +7 64+6
Tests (g) 3.55+0.32 3.50+0.25 347032 3.35+0.25
Epididymides (mg) 1319+ 75 1220 + 124 1341 £ 109 1235+ 111
Relative organ weight
Brain(g%) 0.460 £ 0.042 0.465 = 0.033 0.473 £0.041 0.522 4 0.032**
Thymus (mg%) 60.382 + 14.897 56.587 +12.134 56.483 £ 13.955 47.291 + 12.204
Liver (g%) 2.834 £0.218 2.751 £ 0.152 2.964 = 0.285 3.837 £ 0.447**
Spleen (g%) 0.149 £ 0.023 0.144 £ 0.016 0.152 £ 0.016 0.149 £+ 0.020
Kidneys (g%) 0.678 £ 0.054 0.661 + 0.053 0.679 + 0.083 0.824 £ 0.101**
Adrenals (mg%) 12.257 £ 1.299 11.807 = 1.277 13494 + 1.966 15.304 + 1.697**
Testes (g%) 0.721 £ 0.062 0.733 +0.067 0.729 = 0.080 0.794 + 0.046*
Epididymides (mg%) 268.582 + 16.867 256.085 + 31.810 281.498 + 26.289 292.996 £ 27.221
Female
No. of animals examined 11 12 12 11
Body weight (g) 332+ 16 31727 333+£22 307 £ 15
Absolute organ weight
Brain(g) 2.03 +0.06 2.07=0.10 200 £0.10 2.04 £0.05
Thymus (mg) 157 £46 134 £ 48 168 £ 75 137+32
Liver(g) 13.70 + 0.80 13.48 £ 2.07 14.39 £ 1.76 15.74 £ 1.28**
Spleen(g) 0.60 = 0.09 0.64 +0.10 0.61 +0.13 0.57 £ 0.09
Kidneys (g) 2.15+0.20 2.18+0.11 2.22 +0.19 2.36 £0.25
Adrenals (mg) Y=t 82+ 11 8715 84 +8
Ovaries(mg) 108 + 30 111+15 98 + 11 94+ 12
Relative organ weight
Brain (g%) 0.613 +£0.034 0.657 + 0.067 0.602 + 0.038 0.665 - 0.025*
Thymus (mg%) 47.175 £ 13.289 41.733 £ 13.767 49.633 £ 20.449 44.365 + 9.118
Liver (g%) 4.138 £0.287 4.230 £ 0.39 4312 +0.393 5.117 £ 0.265**
Spleen (g%) 0.181 £ 0.029 0.201 + 0.026 0.183 £ 0.031 0.185 = 0.029
Kidneys (g%) 0.649 £ 0.072 0.694 +0.078 0.666 + 0.047 0.772 £ 0.094**
Adrenals (mg%) 23.171 £1.572 25.991 + 3418 25.988 + 4.091 27.315 £ 3415%
Ovaries (mg%) 32.738 £ 9.135 35.252 + 6.883 29.454 +3.137 30.501 + 4.301

Values areee expressed as Mean+S.D.
Significant difference from control group;

*P<0.05 **:P<0.01
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Table 4  Summary of histological findings with statistical analysis treated orally with 2, 4, 6-tribromophenol in the
combined repeat dose and reproductive/developmental toxicity screening test

Male animals Female animals
Dose level (mg/kg} 0 100 300 1000 0 100 300 1000
No. of animals necrosied 11 12 20 12 11 12 12 11
Organ Findings
CARDIOVASCULAR SYSTEM
heart
cellular infiltration, lymphocyte 2 - - 1 0 - - 0
fibrosis 1 - - 0 0 - -
HEMATOPOIETIC SYSTEM
. spleen
deposit, pigment 11 - - 12 11 - - 11
hematopoiesis, extramedullary 0 - - 0 3 - - 3
thymus
hemorrhage ' 2 4 4 4 0 - -
atrophy 0 0 0 3 0 - - 0
deposit, pigment 0 0 0 0 0 - -
RESPIRATORY SYSTEM
lung
hemorrhage - - - - - - - 1(3)
cellular iinfiltration - - - - - - - 1(1)
DIGESTIVE SYSTEM
liver
cytological alteration 0 1 0 0 0 0 0 0
deposit, pigment 1 0 0 0 0 0 0 0
fatty change 6 5 3 0** 2 1 0 0
hypertrophy, hepatocyte 0 0 0 12** 0 0 0 0
necrosis, focal 0 0 0 1 0 3 0 2
accumulation of macrophage 0 0 0 1 0 0 0 2
cellular infiltration, lymphocyte 1 2 3 2 0 0 0 0
microgranuloma 5 4 4 3 0 0 1 0
hematopoiesis, extramedullary 0 0 0 0 3 2 2 3
peritoneum
fat granuloma - - - 1(1) - - - -
URINARY SYSTEM
kidney
basophilic tubules 8 9 9 12 2 - 3
case, hyaline 1 1 0 8** 1 - - 0
dilatation, tubules 0 0 0 7** 0 - - 0
eosinophilic body 5 11 9 7 0 0
mineralization 1 0 0 1 3 - 1
papillary necrosis 0 0 0 5 0 - 0
cellular infiltration, lymphocyte 1 1 0 6* 0 - 0
inﬂarhmatory infiltration 0 1 0 0 0 - - 0
=lipoma 0 1 0 0 0 - - 0

=:benign #:malignant
() :No. of animals examined microscopically at this site. -:Not applicable.
Significant diifference from control group; *PL0.05 **:P<0.01
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Table4  (continued)

Male animals Female animals

Dose level (mg/kg) 0 100 300 1000 0 100 300 1000
No. of animals necrosied 11 12 20 12 11 12 12 11
Organ Findings

REPRODUCTIVE SYSTEM
testis
atrophy, seminiferous tubule 0 - - 1 - - - -
cellular infiltration 1 - - 0 - - - -
epididymis
cellular infiltratiion, lymphocyte 1 - - 1 - - - -
ovary
deosit, pigment ~ - - - 1 - - 1
mineralization - - - - 0 - - 1
ENDCRINE SYSTEM
adrenal gland
angiectasis 1 - - 1 1 - - 0
accumulation of foamy cells 0 - - 0 0 - -
degeneration, vacuolar 4 - - 3 0 - - 0
NERVOQUS SYSTEM
brain
dilatation, ventricle 0 - - 0 1 - . - 0
INTEGUMENTARY SYSTEM
skin
hair follicle atrophy - - - - 1{(1) - - 1(1)
subcutaneous tissue
abscessy - - - 1 - - - -

='benign #:malignant
() : No. of animals examined microscopically at this site. ~:Not applicable.
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Table 5 Summary of histological findings with statistical analysis treated orally with 2, 4, 6-tribromophenol in the
combined repeat dose and reproductive/developmental toxicity screening test

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
CARDIOVASCULAR SYSTEM
heart
cellular infiltration, lymphocyte -200-----=-==-- 100 -000 - - - - - - - - - 000
fibrosis -100----~----- 000 00 ~--~--~----- 0
HEMATOPOIETIC SYSTEM
spleen
deposit, pigment -1100 - - - - - - - - ~ 1110 -1100 - - - - - = = - - 1100
hematopoiesis, extramedullary -000--------- 000 300--- -~~~ -~ - 300
thymus
hemorrhage -200-400-4 0 - 4 0 - 00-------=- 01
atrophy - 000-20 0 00 -3 0 - 0 - - - - - = - - - 00
deposit, pigment -000 -0 00 -000 -0 0-----=---- 100
RESPIRATORY SYSTEM
lung (1)
hemorrhage @~ - -~ - - - - - - - - - - -~ - - - - - - - - == - - - - - 100
cellular infiltration - - - = - - - - - - = - - - S e 100
DEGESTIVE SYSTEM
liver
cytological alteration -000-100 000-000 000-100-000-00090
deposit, pigment -100-000-000-000 -000-000-000-000
fatty change -510-500 300-000 200-010-000-000
hypertrophy, hepatocyte -000-000-000-1200 -000-000-000-000
necrosis, focal -000-000 000-100 000-200-000-200
accumulation of macrophage -0 00-000 000-10090 -000-000-000-200
cellular infiltration, lymphocyte -100-200 300-2200 000-000-000-00020
microgranuloma -500-400-400-300 000-000-100-000
hematopoiesis, extramedullary -000-000 000-000 300-200-200-3002¢0
peritoneum 0))
fat granuloma 00000 0- - - = = - - = - = - - - 100 - - - - - - - - - - ==~ - - -
URINARY SYSTEM
kidney
basophilic tubules - 800-900-810-840™-200-------+--+ 300
cast, hyaline -010 100-000-710"-100-+-~-~-~-- - -~ 000
dilatation, tubules - 000-000-000-610"-000----+-+--+--+~- 000
eosinophilic body -4 10-1100*~630-6120 -000 - - - - - - - == 000
mineralization -100-000-000-100 -300---~-~-~---- 100
parillary necrosis - 000-000-000-320%-000---+---+- -~ 000
cellular infiltration, lymphocyte -100-100-000-6020 -000--------- 000
inflammatory infiltration - 000~-100-000-00020 ~-000 ~-----=-=--- 000
= lipoma 0---1---0---0--- 0--=-=--=-=-=---= 0 - - -

1:slight 2:moderate 3:marked

=’benign #:malignant

() : No. of animals examined microscopically at this site. -:Not applicable
Significant difference from control group; *:P<0.05 **:P<0.01
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Table 5 (continied)

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 ~-000-- -~ - - - - - 100 -~ - - -~ = = — =« & - - - - - o _
cellular infiltration - 100 - - - - - - - - - 000 - - - — = = = = = = = - - - - -
epididymis ’
cellular infiltration, lymphocyte ~-100 - - - - - - - - - 1 00 - - — = — - = = = = oo
ovary
deposit, pigment - - - - - - - - - - - - - - _ _ S 100 - = - = = = = - = 100
mineralizaton 00— - - - - - - - - - - - - - - - 000 - - - = = — - - - 100
ENDOCRINE SYSTEM
adrenal gland
angiectasis -100-~--+------= 100 -100 - - - - - = - - - 000
accumulation of foamy cells -000--------- 6000 -000--------- 100
degeneration, vacuolar -400--------- 210 -000-----+---- 000
NERVOUS SYSTEM
brain
dilatation, ventricle -000--~-~--=---- 600 -100----+----- 000
INTEGUMENTRY SYSTEM
skin o (1)
hair follicle atrophy - - - - - - - - - - - - - - _ _ S 100 - - = = = — - - - 100
subcutaneous tissue 1)
abscess = = = — ~ -~ - - - - - - - 010 - = - = = = = = = — ~ = - - - .

1:slight 2:moderate 3:marked
=.benign #.malignant
() :No. of animals examined microscopically at this site. -:Not applicable

Table 6 = Sumrmary 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+03 43+03 43+05 42+03

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 cbhserved
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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 0 mg/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.) 225+05 225+0.5 225+0.7 220+ 0.0*
No. of total corpora lutea(Mean+S.D.) 209 (19.0 £ 3.9) 231(193+3.7) 209 (174 £ 1.8) 200 (16.7 £ 2.0)
No. of total implants (Mean+S.D.) 175 (15.9 + 2.0) 204 (170 2.3) 195 (16.3 £ 1.9) 189 (15.8 = 1.4)
No. of total pups born(Mean+S.D.) 161 (14.6 £ 2.0) 188 (15.7+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 (145+ 1.9)
" Male 87( 79+ 14)° 97 ( 8.1x£23)° 89 ( 74 +2.5) 79( 66+2.1)°
Female 74 ( 6.7+1.9)" 90( 75%+1.8)° 85( 71 £10)"  95(79+12)°
Sex ratio(male/female, Mean+S.D.) 129+ 0,54 1.17+0.50 107 £042 0.88 + 0.42
No. of total live pups on day 4(Mean=*S5.D.)
Male 83(73+1.2) 87( 73+28) 86( 7.2+23) 42( 35+ 24)*
Female 72( 6.5+ 1.9) 84( 70£2.2) 80 ( 6.7%1.2) 49( 41+£29)*
No. of total dead pups born (Mean+S5.D.) 0( 0.0+0.0) 1(01+0.3) 1(0.1+03) 0( 0.0+£0.0)
stillbirth 0( 0.0£0.0) 0( 0000 1(01£03) 0( 00£0.0)
cannibalism 0(00x00) 1(01£00) 1( 0000 0( 00£0.0)
Gestation index (%) 100.0 100.0 100.0 100.0
Implantation index (%, Mean+S.D.)" 835+ 11.7 90.1 +13.2 93369 949+59
Delivery index (%, Mean+S.D.)” 921458 925+ 6.6 893+94 919+ 70
Live birth index (%, Mean+S.D.)? 100.0 £ 0.0 995+ 1.8 95+ 1.7 100.0 = 0.0
Viability index on day 4(%, Mean+S.D.)*
Male 96.2 =86 88.6 +23.7 974 +6.3 53.3 £ 34.2**
Femaley 97.6 54 92.7+ 155 94.0 +96 504 £35.1*

a)  (No. of females with live pups/no. of pregnant females) > 100

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

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

d) : (N. of live pups born/no. of pups born)x 100

e)  (No. of live pups on day 4 after birth/no. of live pups born)x 100
f) : 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
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Reverse Mutation Test of 4-Ethylphenol on Bacteria

21

4-TF N T2 /=2 T, EFHVWAIERERE .

KR EmL/.

BME®E & LT, Salmonella typhimurium TA100,
TA1535, TA98, TA1537 V8 X Uf Escherichia coli WP2
uvrA 2 D5 E BV, SO mix SRS X EMREBRO
wWihd, BERERBTIS00 wg/plate M EDOAET
MERIZOSNZ 26, RABRIZSY mix BN
RERB L UNRINERER & b 1262.5~ 2000 pg/plate D&
TEML 7.

FO#R, 2RIORKBRE QAW SEEORERED
WTNOBAEICBW TS, BUHBED2ELEER2
ERI0-Z—HoEmIBOon2h o7,

UEDERDPG4-ZF V7 2/ — NI, Bn-REB%R
WBWTEEEHREA L2 vi (el L HIE L.

hik
1. #HBRME
4-TFN T2/ VX, BEERTHS. AV HE
WEIL, Ty ES81029A, ME8328 B(Fy¥ Y1)
—~GC), B AERMILEMER)TH Y, LERAMW
{LFRh S5 XN, HERWE L, FHET CEERT
BEL:. :
4-2F N7 /) = NiE, PAFNANEFTF
(DMSO, o v F&HS 1 ACQ2095, Iy TH40)
ERLCEREHASOREBR T R/AE L 2%, BEHETHE
DREICHFRL TEOPICRBRIZA V.

2. BENEME

Bui-BEdBYEBS L URARNEILTOEBY TH
5.

BREBT AW BEGEDE L, SR Tt
DLEERT-INEOCNTVWAYEBLIUHEELL, #
nENn Tablesh IR L 72,

2-(2-7 ) N)-3-(5-= FE2-7YN)TFLYRATIF

(AF2, FIyCHEZE T 6K)

7 b b7 L (SA, FIFCHIZE T £68)

9-7 2 /T 7YY (9AA, Sigma Chem. Co.)

2-FTI/)T TR (AA, FIFHET L)

AF2, 9AA B X U 2AAIXIDMSO L, SAIZEHAKIZE
BL-bD% 20 CTHEBEREL, BEE, ELH»icR
ERIZH V-,
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3. REHE

Salmonella typhimurium TAIOO, TA1‘535, TA98,
TA1537 3 & UF Escherichia coli WP2 uvrA % i /-,

S. typhimurium D ABWRIZ19974E8 A 7HIZ, E. colj
WP2uvrA #RI131997FE4 BOBICHEANA X7 v & A B
Rty - ORERRBELIOH5 SN

RERIZ-B CTHERELZDOEZH, EBEAD
PR, FREBRFBOREMRIGC, 73 ) BEkRNS,
UVESH, BER(fa)BLU07EY) VR F
pKM 101(7 7 X X F)OFEIZOWTHN, Hikris
ENTWVWEZ L xR LT,

RBRICBLT, =2—-FYx ¥ }7u22(0xoid
Ltd) 2 AN/ LERBRBRECHHE LB+ —T28
L, 37°CTIOMMASIRL IBELLLOLRER
e L7z, XEEEHC L 1 660 nm DR SEE % HlE L,
MEBHROME L.

4., BB LS mix DK

1) &Rist

K, MEHETEREORL I VO - REREH#
AW B, BEH1LIPLYOHRBIITEOEEY
THsb.

W~ 7 % 2 4 -TKAMY 02¢g
7 VR 1R 2g
VUBERKEZAY T L 10g
Y BE—T VEZYL 192¢
KELFT RV YL 0.66 g
ZFa— 2 20g
KEER(EKER) 15¢

FIOmMmOTr— VIS0 ml2HEL TED
bDTH5.

2) by TTH-—
TEROKBBRA)BLIUB) /-3 (C)2BEH10:1
DEETRELT.

(A) /N7 7 #—(Difco Lab.) 0.6 w/v%
bi-L 140 al N R VA 05w/v%
(B) Salmonella typhimuriumf8
L-EXFI > 0.5 mmol/L
D-¥4F 0.5 mmol/L
(C) Escherichia coliF
L-d) 777 0.5 mmol/L
567



3) S9 mix
SOmix ImLH-HOHMBIITEDL B THS.
S9* 0.1mL
b (A A VA 8 ymol
w/ibn ) w4 33 umol
FNa—A-6-1) & 5 pmol
NADH 4 ymol
NADPH 4 gmol

F U L) ERRE T (pH 74) 100 zmot
*:7:88%5 D Sprague-Dawley R 7 v b2 7 2 /XL ¥
¥ - V(PB) B L U56-X>V 75K (BF)DHHIES
TEEHEL TERLASH Ty 3-7 v 8) v,

5. BBAHE

TLA v Fa— 3 JENILY, SO mixERNRA
BRB L USO mixiRMmRER T 1772,

SREREDID, MERWEREIR0.1 mL, U U EREE
0.5 mL{(S9 mixFH0ERIC B> TiZ S9 mix 0.5 mL),
BEBE®ROl mLEEAEL, 37°CT205M7 LA ¥
Ne=-SaryL7nb, $45 CIZRBLZ My 7T —
2mLaMZ CIRAML, AREHTR LKL TED .

7o, xEEBE L L CHEBRMENBHE O DL ) IHERBE,

IABEROBEMERESRT BV, SREBE I
CAWESEBEOZNEB L UHEIE & Table iz
AL, EEICERLKBRIIOVWTE, BEBIUE
HEIEELEE LT,

HEFIX37 °C T84TV, £ LEREEID - —
Brao=—7 54— BERIZI-THEEL
7o, wEBEWHE I CHERETLIHBEOFEL, MIRICLVER
L7, 7, iEHEOREIZIOVWTIE, WERH L WITE
HEEMEET C, EREEBNVEHOIREILHIF L. B
WEERIZAELERB BV T, BB X UG
BETIIIWT S, EHBII>VTIHIRT2E L.

T, ARRICBVWTI, BBEBLICTEHATIIOE,

3T oA, FRhENROFEHELEERET KD
7-.

HESZTHABRIIIE, FARABII2RAIEREL, EROH
B xR Lz,

6. HEEALE

Aw/-sBOREFED SIS, 1BULOBRERDSY
mix ERMAER D 5 VIS mix FRIMRERICB VT, #E8
WEEETAIRLCBYABERERE U —HOF
WfEAs, BEtEEBE 2fEL LimL, FoEmcE
Bi#g I URABKESI RO ONABEID, LRy
BRARBRIIBVWIERRRYET 55 0 (i) &4
EFETAHIEELL.

BRHSUEER

50.0 ~ 5000 pg/plate DEFET AN EHIEL LT, AE
SERBEYERL:. FOER, TXTOBEENSI
mix ERINAR B X RMABOVFIIB VT 5 1500

568

pg/plate L OB ETHEEPREOON. HEREI
BETHE2HEBIITXTOAECEDN L, o7,
L7zhoT, XRABUBUIREHEER, S mixE
BIAERB L URNEER & b 2000 wg/plate & L 7.
BEAE %2000 pg/plate & LTRAN2TORAEYRE
LT2B0AREBEYEML7:(Table 1,2). TOER, ¥
NTOREEICBVT, 2EORKE bEENRED?2
FEUFE 2 28R EREau-—FoEmMITHoNLEH
27, .
PEOHRICEIE, 42 FNV7x/—NiE, Bui:
HEBERIUIBVWTERENYE L2V o (IEH) L HE L
A
HhB4-IFNT 2/ —NIE, YR TARER L 1T
LTERBLEFY A X - NAAY—EEEREA
LREAREERBRTIREKOEERENFERSR, B
WThotv. F7, BEPETHL4-(1-AFN70¥
W)7 =/ —iZonTid, EREERRBIUREHK
EFERBRCRUEDKEREMNS T/, 32 F V71 /-
N8B Y p-tert-7TF NV T x /= L2 ZDONWTIE, 18
RERABRTRYE, FEAEERRTHEOERENIES
nNTw5s.
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Table 1 Mutagenicity of 4-ethylphenol on bacteria(I)
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 (rg/plate) TA100 TALS35 WP2 uvrA TA9S TA1537
0 137 138 138 6 11 12 32 2 19 20 28 23 15 15 12
(138 + 0.6) (10 = 3.2) (24 = 68) (24 + 4.0 (M 17
625 140 140 130 10 8 15 23 29 25 19 26 A 9 10 14
) (137 * 5.8) (11 £ 36) (23 +£31) (23 + 3.6 (11 + 2.6)
125 M4 136 152 9 M 9 6 22 20 25 20 19 u 2 2
(144 + 8.0) (11 £ 29 (19 + 3.1) (21 + 3.2 ( 6+6.9
250 145 105 131 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 Ml 129 140 9 10 8 15 20 20 18 25 18 M M1
-) (137 £ 6.7) (910 (18 = 29 (20 + 1.0 (13 £ 1.7
1000 47*  49*  S5A* 5 o2x ¢ 17 21 23 7 16* 3 4* 2¢O
(50 + 3.6) ( 317D (20 = 3.1 (967 (220
2000 o*  0* 0* o 0t 0 o 0* 0 0t 0 0 0* 0 0
(000 ( 0=x00 ( 0%00 ( 0%00 ( 0%x00
0 176 146 154 8 10 10 25 28 27 38 29 26 9 M4 19
(159 +15.5) ( 9+12 (27 + 1.9 (31 + 62 (1M + 50
625 174 182 172 10 12 12 3 31 A 3% 23 23 5 17 W
~ 176 + 5.3) (11 =12 (30 £ 50 (27 + 75) (15 + 15
125 157 175 179 8 11 13 29 27 19 3 32 33 15 16 12
N (170 +11.79) (11 + 2.5) (25 + 53) (33 + 10 (1 +21)
250 181 163 188 12 16 15 23 28 21 27 29 3 10 M 1
177 +12.9) (14 + 2.1 (24 + 36) (30 = 36) (12 +21)
S9 mix 500 165 158 160 15 10 11 20 2 20 28 35 35 21 12 18
(+) (161 + 3.6) (12 + 286 {20 £ 00) (33 £ 40) (17 + 1.6
1000 136 132 119 3 9 7 18 20 16 2 20 23 5 12 9
(129 + 8.9 ( 6+31 (18 = 20) (22 + 15 ( 935
2000 o* 0* ot ot o* o ot 0 O* 0* 0 0* o o0 ot
( 0x00 ( 0x00 ( 0%00 ( 0£00 ( 000
Chemical AF2 SA AF2 AF2 9AA
_
Positive | 1 ce (ug/plate) 0.01 05 001 0.1 80
control
S9 mix(-)| Number of 598 557 565 714 702 739 183 260 252 639 628 654 380 585 453
colonies/plate (573 +£21.7) (718 +18.9) (232 +42.3) (640 £13.1) (473 £103.9)
Chemical 2AA 2AA 2AA 2AA 2AA
Positive 1 1y ce (ug/plate) 1 2 10 05 2
control
S9 mix(+)| 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-Fury!) -3- (5-nitro-2-furyl) acrylamide, SA:Sodium azide, 9AA9-Aminoacridine, 2AA : 2-Aminoanthracene
*:Growth inhibition was observed.
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Table 2 Mutagenicity of 4—ethylphen;>1 on bacteria (I)

With (+)or| Test substance Number of revertants (number of colonies/plate, mean+S.D.)
fwithout (-) dose Base - pair substitution type Frameshift type
S9 mix (ug/plate) TA100 TAI1535 WP2 uvrA TAS8 TA1537
0 134 163 129 13 13 11 26 22 31 24 26 19 7 12 7
142 i18.4) (12 £ 1.2 (26 + 4.5) (23 £ 3.6) ( 9+29
625 156 124 142 10 8 11 28 12 21 29 18 27 11 17 7
' (141 £16.0) (10 £ 1.5 (20 + 8.0 (25 % 5.9 (12 50
125 157 145 159 16 12 15 13 12 1 24 27 16 16 11 9
(154 + 7.6) (14 £21) (13 £ 10 (22 57 (12 + 36)
250 175 159 113 10 17 4 22 20 16 24 17 18 10 9 ‘8
(149 +32.2) (10 % 6.5 (19 % 3.1) (20 = 3.8 ( 9%10
S9 mix 500 151 150 - 150 13 8 14 13 12 13 24 28 17 11 9 10
(-) (150 + 0.6) (12 £3.2) (13 + 06) (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) (3x17 (17 = 1.5 ( 839 ( 3+06
. 0* O* 0* 0# O* 0* 0* 0* 0* Ol& 0* . 0* O* 0* O*
2000
( 000 ( 0£00 ( 0£00 ( 0£00 ( 0+00
0 148 144 132 8 12 12 28 19 20 31 34 34 10 18 16
(141 + 8.3) (11 +23) (22 4 4.9 (3317 (15 + 4.2)
625 162 168 152 11 10 14 29 31 27 42 35 29 18 17 17
’ (161 + 8.1) (12 £21) (29 £ 20 (35 + 6.5 (17 + 06)
125 193 185 186 16 21 11 25 25 29 25 27 45 14 6 11
(188 + 4.4) (16 = 50) (26 +23) (32 +11.0) (10 + 1.0
250 176 157 160 13 10 15 18 26 21 2 26 28 20 19 17
(164 +10.2) (13 £ 2.5) (22 £ 1.0 (26 + 2.0 (19 = 1.5
S9 mix 500 150 172 152 8 16 12 17 32 28 11 40 37 15 11 15
(+) (158 +12.2) (12 £ 1.0 (26 + 7.8 (39 £ 21) (15 + 06)
1000 130 124 119 1 5 10 32 29 23 33 20 30 5 17 13
(121 +£ 55) ( 545 (28 + 4.6) (28 +6.8) (12 + 6.1)
2000 o o 0* 0* 0* o* 0* o* o* o* o* o* 0* o* 0*
( 0+00 ( 0£00 ( 0£00 ( 0+00 ( 000
Chemical AF2 SA AFZ AF2 9AA
Positive | 1, e (ug/plate) 001 05 0.01 0.1 80
control
S9 mix{(-) Number of 637 601 526 792 701 662 260 236 212 622 58 637 507 568 625
colontes/plate (588 £56.6) (718 +66.7) (236 +24.0) (615 +26.2) (567 +59.0)
Chemical 2AA 2AA ) 2AA 2AA 2AA
Positive Dose {ug/plate) 1 2 10 05 2
control
SOmix(+)| Number of 939 994 968 | 324 358 433 | 825 803 912 | 478 427 428 | 38 322 395
colonies/plate (967 +27.5) (372 +£55.8) (817 £57.6) (444 £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- Ammoanthracene
*:Growth inhibition was observed.
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In Vitro Chromosomal Aberration Test of 4-Ethylphenol
on Cultured Chinese Hamster Cells

L2 9

AXFNT x /b ORI R AR
BEBIiOoWT, Fr4 =X - NARY —EEAR
(CHL/TU) * W THREaGREABLE/RL .

EHATE (24850 B L UGBTI (6EFR) KB T 5
50 % MR FEINGIR R L, EHENECI30.15 mg/mL,
S9 mixFEIEHE T 8 £ U789 mix FEFE T2 B 2 G0 R
BT+ #1041 mg/mLB L T0.15 mg/mLTdh o
2. o T, ERFITOMEBEIL, 50 %Mz 5EHD
HEEOH2EEE* RSN EBEL L, AH2THE
EREL,. EENE T, 245H0EBE, S
BCESI mixFEFETBIUFEAETCORRMEL, &
BESE M CEIC IS MRS RS, EARLERL, BRHETL
Ik iR kBREFRELTRE L. Redkoiy
TR REREIR, 245 ESLIE TIX0.075 mg/mL,
SO mixFEFFE T B & UHAET T OE LI TI20.20
mg/mL B L U0.075 mg/mLTho/tZ &b, ThbH
DEEYSHERL L T3BENTHENRE L.

CHL/IUABRE % 24 RS RELEFMER U /-8 Cl3, il iEss
(0.038 mg/mL) B & Uil B & (0.075 mg/mL) 125\ T
RO EREVFFEREIN, TOEEILTREFNES
%H L1210 %(gap ¥R ) TH o7, SO mixEFET
OGHBMETIE, WThORBEBECIBWTYH, REK
OESEED L EHTRBOFEREREED L,
572, SO mxFET COEREMAETIE, SBERF
(0.075 mg/mL) IZ BV THRBEEROFHEREFER SN,
FOEEIZ11.0 %(gap F B <) THo 7. EHEMHERD
HREHIIPVTIE, BAEKRE THEE (p<0.01) A
oOONIH, FOEREEFBENZ L2, BELS
EL7:.

DED#ERLY, XEBEGET 4 F L7/ — 1
i3, REERELSERTLIEGN) LER L.

Hik
1. {ERL /MR
YH—F - ) V=R 7 (JCRB) 7 H AF (1988 F 2
A, AFE R4, BEAR)LAEFrA=—-X -1
LAY —HEOCHL/IUM %+, BaEEHACLI0REA
THREBRICAWT.

2. IEEADHEY
g 01X, F4i1iE (CS, Cansera International) % 10

572

vol% L 72 4 — 7 JVMEM (B /K LM T & AV
7.

3. IBEZXH

2 X 10480 CHL/IUMRE %, BE#EHS mL* AR5
4 v 2 (#F6 cm, Corning) 123 &, 37 °CHCO, 1 > &
2= —(5%CO,)NTHEL.. EFNETIE, @
FfEfi3 O BICHERME v iz, 2485MMIE L. F7-,
R T, WRRBEIO RIS mixFEFLET B L
UHEAETCOMMBMEL, MEETHRFELEERTS
HIZISEERIEEE L /-,

4. 89

SO(Fva—<EML, T/ AN Y — k56X
TSR ¥k G L -l Sprague-Dawley 27 v b
PR, ORBEL-bDOEFHEA L. BMEIEIzTL
TS5vol% & L7,

5. MY

4-xF N7/ =Ny pEE81029A, HELGMWIL
200, FT)IX, AeE&T, K LTIZ100 mmol/L
Fi@, DMSOTIIZ mol/LBLE, 7T b TIX50
mg/mLEL ETHEREL, #5448 °C, #5219 °C, K
JE2.7%Pa(115 °C) C, #if£98.328 % (R4 3 78H) iy
BT, BRTHRFELZ. HBRYHERE, EERTEET
Hots.

6. HWRMEOHAN

HERWERARRE L THBRIIAW . BHIEDMSO .
(o F&ESACL5008, MEHMETLER) MW/, &
REFRECERL TRREHAREL, DV CHRELBEET
MERFRL THEDREDHBRWERBEH L ERL .
EBHERLEL, TXTORBRIZBVLTEERD0S
vol% |27 5 L H\ZhR 7.

7. MBsEmENHIRER

S FRERBIIAVAIHBYEONEEE Y e T
L7:%, HBYWEOMBREBIIRIITEEYA:. &
Ext 8 o) CHL/TU MR 3§ 2 5 RIE A IS, BRI
FHBEFEE Monocellater™, F 1) ¥ 73 A F% T #068)
FPHOWCEHOMBELEHIL, R EAEEDOGE
MBREI T HHAAMEOLE S > TIREE L7,

FORER, EHLEIIE T 550 %A EEMEEE
130.15 mg/mL, SO mixFHFETBLUFEETICBTA
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BEHELETIX, ZA#FN0.4]1 mg/mLB L 00.15
mg/mL T& - 7- (Fig. 1).

8. EREOETE

MM RBROERL Y, REKREXBIIBL
T, EFLEL I OCEBRBLAENT X TOREBET, 50
%A EEIIEEOW 2IEREY SHNBEBREL L
DH2TSREZRE LA GESHMEDS L U°S9 mix F1E

TTOERELE0.019, 0.038, 0.075, 0.15, 0.30°

mg/mL, S9 mix IEFFET TOERRALE0.050, 0.10,
0.20, 040, 0.80 mg/mL). FEMEMEBWE L L THW
A4 b4 YCMC, BHRBIE® LU 70

F X 77 % F(CPA, Sigma Chemical Co.)it, BAiEst

RARRNRERETS) CERLTARLL. 2hZh
FEAREEFRTIZEPMON TV REESEAL
7. '
FEARTABRIIBVTRIEED - V4D FT4 v
YaxRv, T05 L0228 REAMEREZERL, B
DRI DV T EBEEMBTEEC L b SiapE®
FPEL . '

9. ZEBHMMERESE

REERTO2BETIC, ILtI FsBREESY
0.1 pg/mLIZ7% % X 5 \THERTISA /2. RBAEERD
ERIIBEI > TITo7. 251 FERIEFA v S
AN DBORIEB U7, ER U /EERY 3 vol% F 4 HiE
WMTHBLL.

10. ZFGE&HHh

MM EUEORR L PBEHIZLY, 20%BE
DM EHERT, 2274 v 2L b120.5 %L D
SRERERLIEELSVEBEFBESNRORSRER
EL, BENROIBEELYREL:. F0#2(Table
1, 2), EHEMETIZ0.075 mg/mL A%, SO mix FEET
$ &L U'S9 mixFFET COLER M MIETI30.20 mg/mL B
L U0.075 mg/mL R B RS ROTE L BRERETH >
JARP YN CNONDREFEUIREHLBENSR L
L7
EBRLIAT4 FEEXEDI IS, 120F4 v 25
BONLRLDIATAL NE, AZOBEES T ERM
BEHPOPLEVEIIIT— FILLZRETHITL
7. REEOSHIE, BARBEEEEYS - MAHDR
B RS (MMS) YICE 25 HEBEILE TV TIFY, 6
TR BWEIRBESEEOF v v 7, O, TRkt

BEL: FAEERETICoOVTIZIE200\®, Z5H
ROV TR 1BEB00 D L hE AT % S L 7=,

11, ZEREHT

BEALEAEE, BB L OB R L R T LR
oW TODHERIT, BEL-ABRYE, #HERE¥0E
B, EERABROBIc W TESL, SBNELE
FREMEICEALL.

——@— treated for 6 hr with S9 mix
100 —QO— treated for 6 hr without S9 mix
— -@~ - treated for 24 hr without S9 mix

504

Cell growth (% of control)

o M 1 M L] v T——_l_-:—_l—T—T
0 020 040 060 080 1.00 1.20
Concentration (mg/mL)
Fig.1 Growth inhibition of CHL/IU cells treated with
4-ethylphenol

*.Dead cells remained adhering onto the culture
dishes.

FEERELHTSMBROLBEEICOWT, #E
REE L R E LB B L UM RENT T v O v
—“DEEEFEEIICLY), FEERELTERL -
(p<0.01). F7, ABKEHICHLTIZSY - 7—
17 v VOEMEREY (p<00l) 2707 ThSH DB
EHREBEZLL, EWFHLBEN O O % ek L
THREEREEEREOFMEIT 7.

BRsLUER

EHILIE I L B RBESITOER% Table 1SR L 72,
4-TF N T2 /) =i IiX C24MEHENE L /BT
13, BREEE(0.038 mg/mL) B X UEEEE (0.075
mg/mL) IZBWTREERRENSFREN, TOHEE L7
NENG6S5 %L U210 %(gap 2R ) THo 72, —,
BEREMBOFRERICDVWTE, SBEE(0.075
mg/mL) TEHEEHDADIZS0MEOBETE S, #1
FTROBEMRKI 7228 TH - 129, $_TonE
BT, HFELEBEROEMIZD S hizdo
7=, :

HEERE I L D R BEMMTOER % Table 215 L
T, 4 FN T 2 /=N EMZ, SO mixFEFE T C6E
LR LW TFhoRBRIIBATY, kol sR
BEBLUBEMRBOZRIERIZD O N h o 12,
S9 mixFFIE T TORFMMIBE L 2238813, ZigEE (0.075
mg/mL) THE L REAREDEMIAED LN, 208H
BI311.0 %(gap 5 <) Th otz 372, hBLUESE
BEEE(0.038 mg/mL B & UM0.075 mg/mL) i2 BT, &
HAEROEBEEE I FEEFZO LN, BERMERSE
(p<OOD) THHEEN RO LN, FOHFREEN
1.50~1.63% &2 &5, BELHEL .

WoT, 44T F N7 2/ -3, LRORBREMET T,
REENOCHL/IUMIRI - R AREE L2 HRT 2 L5
L7,

7/ VEDI L, FIBEICRILKEERE L TWAILL
BYMD—DOTHAE4-(1-AFNVTUEL) T /) —LIZD

573
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FesREHAR

WT, REERESFRELLVIEMRESRTY
24, —F, ptert-TFNTx /) — i, REEOHEE
BELXHFRTHI LR, BEEHEROBEESR
(BEHIBHEE 93.18 %) P HFEHNTH LY. T2, &R
BEETULTERLE, 32F0 72/ - VOREBER
EHBERIIOVTOBHOEREIB LR TN,
EYEDNKEREIIELR Y, RBNEHILOREBRIIZ BV
TOMMEEREDERNFEDONTVE, ThbLDl Lk
e, BISSICRILKRESZE TS 7 =/ — VIR, RIEK
FOHANBS IURENRERETORBLEDL->T
BY, RETLIREDIA THEEEE B L UEEEH
F) 3 73R T A ERAB R deE L T A T etk
VRN - (AR

Lk

1) HAREZERYS  WLHYRBRSEE&E, Mt
FMBEIZLAGREEEET ISR, HEEE, ®
B, 1988, pp. 16-37.

2) HNUE, ‘B BT v OF%EEN, SO
ka7 sa—F " ¥4 274 A M, BEE,
1987, pp. 76-78.

3) HRL, KRG, ‘SUHAREEY, EHAR
F— & OFEHEN, T AW, WE, 1992, pp.
218-223.

4) HSEE, (LEDEENRABRERE, 2 347(199).

5) Wi, (tFEWEHMRERRE, 4, 301(199).
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Table1  Chromosome analysis of Chinese hamster cells (CHL/IU) continuously treated with 4-ethylphenol (4EP)~ |
without S9 mix

. : No. of cell
Concen- Timeof No.of No. of aberrations 0. of cells

: Concurrent  Mitotic ’
: . . : !
Group tration exposure cells Others? with aberrations POL” Trend tet

cytotoxicity*  index* ‘
(%)

(mg/mL)  (hr) analysed gap et cre csb cse mut ot TAG(%)  TA(%) TA POL (%) (%) l
Solvent* 0 24 2000 2 0 0 0 0 2 0 2(10 2 (10 000 100.0 — |
4EP 0019 2 200004 1 5 3 1 0 M 0 11(55 8 (4.0) 000 102.0 — |
4EP 0038 24 200 3 6 7 0 1 0 17 3 164 80) 13*(65) 013 + - 89.0 -

4EP 0075 24 200 4 24 18 0 4 0 50 1 45%(225) 42*(21.0) 0.00 685 14,12

4EP 0157 24 - - 330 . 04,00 |
4EP 030" 2 -

— 6.5 — b
!
MC  0054g/mL 24 200 2 49 119 2 3 10 185 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,
csechromosome 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. ¢c) 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.

Table2  Chromosome analysis of Chinese hamster cells (CHL/IU) treated with 4-ethylphenol (4EP)+* with and :
without S9 mix

No. of cells X

Concen- 39 Time of No. of Concurrent  Mitotic

No. of aberrations . . POL Trend test'
Group tration . exposure cells » Others® with aberrations

mix %) cytotoxicity®  (ndex" {
{mg/mL) (hr)  analysed gap oty cte csb cse mu total TAG(%)  TA(%) TA poL (% (%) ‘
Non-treatment 200 0 2 90 0 0 0 2 0 2 (10) 2 (10) 000 — — '
Solvent® 0 - 68 200 0 2 0 0 1 ¢ 3 9 2010 2(10) 000 100.0 -
4EP  0.050 - 608 200 0 0 0 0 0 0 0 9o 0 (00) 0(00) 000 85.0 -
4EP  0.10 - 68 200 1 2 2 0 0 0 5 ¢ 2(10) 1(05) 038 - 885 —
4EP 020 - 608 200 0 1 0 0 0 0 1 o 1 (05 1(05) 038 760 128,98 '
4EP  040° - 6-(18) — — 2.0 — !
1EP 080 - 6-(18) — — 19.0 - ‘
MC  Olpg/mL - 6(18) 200 1 53 131 7 1 0 193 3 101*(50.5) 100*(50.0) 0.00 - - \
Solvent® 0 + 608 200 o0 02 0 0 3 o0 2 (L0 2(10) 013 100.0 ~ ‘
1EP  0.019 + 6-(18) 200 2 1 1.0 0 6 ¢ 5(25 3(L5 000 95.0 — i
4EP 0038 *+ 608 20 2 2 7 5 0 0 16 1 10(50 8 (40) 150 + + 835 -~
4EP 0075 * 608 200 1 133 2 0 10 61 0  22¢11.0) 22*(11.0) 163+ 560 16,68 i
4EP 015 + 6(18) — : — 380 20,04 ]
4EP 030 + 6-(18) — - 210 Tox, Tox 1
CPA  Spg/mlL  + 6(18) 200 11 45 193 3 1 0 253 | 124*(62.0) 121*(60.5) 0.00 — -~

Abbreviations; gap:chromatid gap and chromosome gap, ctb:chromatid break, cte:chromatid exchange, csb:chromosome break, N
cse:chromosome exchange (dicentric and ring), mul:multiple aberrations, TAG  total no. of cells with aberrations, TAtotal no. of cells with f
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

C-3 )

4-TF N7 x /- ME, eSS F (RIS
W7z =V ER, BELIEA, BEES - BRE - 2
LREOBRE LTERENRTVWEY, 42F NV T2/ —
LA O(CHY 7)Y, 100, 3008 & 071000 mg/kg D5 &
T, 1BEM- MR TH D WIEMMIED Cri.CD(SD)IGS
T v FIZ28HEIREROKS L TEOHFER R L.
X510, 08 L U71000 meg/kgBEOMERER TIE% AV T
S5 TORALL 14 AHBEL#EL TRSHMET
BC AL N BEORERICOWT b TR L 2.

100 mg/kg BT, WFNORBIHE IZOEfLIZAS
hdoit:.

300 mg/kg BE T3, RSHIRRT B IZ M DR OB
FEEBIUHMERIISES A O, REABEHRET
Tli, THB IR EEAERED LN,

1000 mg/kg BE D —AxIREELY, RSB L@ L RS
HHIBEF TORICE A0 EHRITE TED &

LEgs N, BHEBETICERFEIEE SN o 7.

REIL, BTHERS5T7TH,G28HII, MTHESU4EDIS
28 BT AR LN, ERBEEE, HiEEbKRE
(IIFEREE X W IRETH o 7ot RERSIMBIIBEEY b
@Yy, EEEmSLS N, BRI, ML bS8
R AA LN 5 GBORBETIE, BORE
IEEASR LN RSHRRTEOMEELFERET
13, CGPTOEE, MTHRILVATU—LOEEN

AN, BEERR, ECTHESIUVEROMNESR,

M CHEOMEMERICEENFA SN, SETIE, ik
EHRIBEOREBERENSEEE TALN, REHABFRE
T, MiEE IHBURTE LEAERFBO LN, 2
nooEibid, EEHEE THRIZEAON P72,
PEDZ ERs, ARBEGTICBTLEREE
(NOEL) !&, #7100 mg/kg/day, M T300 mg/kg/day
Thobimensd.

Hit

1. BRHESLUHRERORH

4-TF N7/ — )b (#E:98.3 %, Lot No. 81029A,
HELGEILFR, HR) I, BEERT, Bar4487T,
#EA5219 C, KIARE, 7L b, DMSOB LU T —
FUIHEBETH L. AFROEBRYE LELREREC
AN, GRTREL.:. BAMBRYWE *» $EXEV N
L., ZEHMEPORBMEOREHEEDA L. H5T

DL, HEETLIHEBYEEERL, TECRE
EhBEIIBETHEBERERFAY) TH(Y I N
BBENEMZ TEABT A LI Lo TiTo 7z, REE
13, ZIRTINHE, 4EMRTESE T TSHEEETH
LIEDNHREINTVAEI ERG, RABEEREDSIGEXLR
BREBUIUANTHEERNC~8 T)WREFL, AR
BLOMIEALL, HREIZAVLIHES & R
DEBREORARBII OV THERDEDBEL W L7
B OEEBIREMENIVS~102%THhH, REWEIHR
EORE*ERTHI LR

2. HREWME L UEBEEMG

BARF ¥ — LR ) N—R L 1) Sprague-Dawley 5
v }(Crj:CD(SD)IGS) DMk % 4 BEsTHEA L THELL6
AR, BIZ7EBOKRE  B{bx1iT- 7%, BELBY
A MEMER 4200 84R L CHRR CRERIC L7z, 5B
BOKEEFEIIHEA150~ 168 g, MAT122~147 g TH»
~7. L, BEE21~24 C, BE37~61 %, BERM
10~ 15@ /B L OURBAHEMI12BE (80005
20000 F TN IZHIB S NAN) TV AT LOFREE
T, 77y FREBRBEMK T — JICEO U HNIEGE
DA, BESURIERNCHEE L. SRSy RIEBSER
S (CRF-1, A ) 12 7y VEEBT¥M®) ¥ B RGHES
FHVT, SRR AGEK T BB REEZE AV
TFNFNERICBRS .

3. BEBBLUHSHE

wEBTESEB T, 0, 250, 500, 10003 £ 182000
mg/kg/day DS ET | BEMEHERSCOSDRT v b
14 BT S L. ZO#E, 2000 mg/kghf Tldx
538 FCIClEdEE bEFIET L7, 1000 mg/kg BETIE,
M1 OFRE, BEOKESL L UBEROKE, 5K
EOEE, FROENEEDEENA LN, M4l
2 CIE, 1000 mg/kgBEOMTGPTER IV AT O
—VOEEHSH SN, 500 mg/kgBHEDETIZIGPTNG
EAH S NI, 250 mg/kg BRI ISHEBEME OHESI2 L 5
FBEbhAELIRD O ot LEDZ DD,
WBEBERERORSENRBORKARETIE, HiED T
vy NZHEWEBRFRADOON L EFE &N 51000
mg/kg k¥ BEAEL L, UTARAHITHRLTI0BL L
1°100 mg/kg PIFAEEL L, ZHIZEE ) 7O
AREIRCES T ANBELEOE4BEERELL.
B BiIMEr 73 /203 4R E L, H5HI4 B
DREIZHESVTRICERSMEEIZL VETIT 21T-

555
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28 AR EIR 5B

AR
BEIWBLTIE, v VABY Y TEHWwWCT1IH 1M,
28 EOE 280, MHMIIERNKZS L. RSEE
#5ml/kge L, SEPWORSHEIIRSHICHEL A
HEBDKEICETHTER L. '

4. BEEE
1) —RKEEEIR

BSEHEB X URIEEES, 2flicowvclg 1@l
EoEETHRELL.

2) HE&LUEEENTE

FEIEFICOWT, #5185, w52, 7,
14, 21BLU288 (5% TH), BEL, 78LT14H
ZHOUICHRBICHEL, 51855288, HIELH
POIABOREMMEBLVRESMELEH L /.
7, BHEERHNREEZRVTHKRELFRLBCHEL
7-.

3) RiEE

®E54BB L URE2EICEF 2R — JIZNEL
THRBET CHRREITV, EEICRRFOHFKE (EE)
LMELA. HIBMOZTRIZOWVWTpH, &4,
FRUKR, vavy) -4y, ¥YLY Y, BRRIG
BE, =VFARAT 4R, NLTN - Z/)BLU
ER(RRBE) 26 CILhE (R P REL, 218M
ZERIZOVWTRE(EDL) BLULE(BIFNE, 74 3)
e L7,

4) MBEFHRE
SHEIZOVTHREIZ16~ 20 MBR S ¢/-1%, —
—FVRETTER AR L VML, EDTA - 2K T
MBEL-MmEE AV ORMERE, ~~ b7 v ME, @
AR, BmEREELLE, EREHUE), ~ESuErE
(Y7 AMANEZFOE @) (DL, BEmkEHEE
F-820, YA A v 7 R), FHHRMIREE(GRinekE, ~
< 7Yy MELWHEE), FHRLEANESTOVY VE
(MR, ~E/OVCELVEN), FHROERNE
Fuv g~ 7 ) v ME, NEFUVYCEBLY
BH), WAMMKEE (BrecheriE) B UCHMBRE S H
(May-Griinwald-Giemsa 4u&) x i L 7=, £/, 3.8%
I UEEFT Y A TREL -, 3000EE/5TI00
ME AL THRORZEEAVT, VYo r
BE(MOVRTIRF VE)B I OEERESS bo VR
TIRAFEB(T Y R (DL, MsE B
FEBT AN TKCI0A, N7 25 -)w@IELL.

5) MAEILFRE

MiEFERE AR, EFIlcoWTHERRER L »F
fmL, ~/%) YL 72, 3000[E:/ 5 T 105 BE L
SEELTCELRIEY BV TGOTIFCCHE), SLERE
KEBFE (Wroblewski & La DueiE) BL U7V a—- 2R
(~FvEFF-—LE) EREL, EREME% 3000 0E/
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DTIOEECOBELCEONmEY B TGPT
(IFCC#), 7MLMH YRR 77 % — ¥ (Bessey-Lowry i),
YGTP(RELy 7L F I vp-= ba7 =) FEEHE),
MoV ATa—- v (BRE), M) FEES)
O NMEEE), BEULE L (T/E) LY VE),
REZEZE(WVT—¥ - A F7x/—-VE), 2L7F
= v (JaffeiE), # L o A(OCPCHE), EHKY ~
(Fiske-SubbaRow{%), #ER(K v Ly ME)(BLE, B
BOAEE7IS0N, BHI8ER), MUY a, AU
L (LR, RGHEDE, BEIZGLER4808, 1=
»7), vu—-M(BEEEE 04Ny~
CL-6M, ‘FBEX), BATEBLFA/GHK L,
NWE—AT 27— MEERKEE, SEHELKEEE
CTE-150, #X) #@lE L 7.

6) TRSLUBRESEBIT
RE52BBIUAEIARNDBBIZEFIIIOVT, &
NERAYBEL, T— 7 VRET TRIMEBUNEIE S &3

WL, 7, B, B, GCBE, FRRE, BB, MR, BIE,

TEEF, B, PRIR(EENMEEE), BE, BRLK
BLUMEDEECRET AL b, BHEFELHR
BOWETHRLIOZ . CHEEELTREH L.

7) IRIBEMIPRRE

EFNC OV TRI(RENS & OVNI), TEEK, Mg, 5
WBR, LR/, BITE, BEEE, OB, WEKER, &,
i, BRIEBIUIRE), WM, R, +238%, =
5, BN VIRED), B, ¥, &, "B,
RE, M(RELZET), T, B, §1ri, SEG
BiRE ), I, FE(AHE LUHER), B, U8R
Bl& U CHIRES, Mok), BN ESR), WE(E8E
tr), KBE(CEMET), F5 (L), B1555 (RBRED),
MBI » /%85, T5E) 38, 3BT, ST, BT
B L ULEMEY L0 %P ERERL<Y) VT, BB
HRBLIUON—F-—BETYy FYYRTEE - BFL,
BEBIUBELET 77 VBETEERTO %L Y /7 —
VTRELL:, INOOHE - BT HEINE- Ty
T4 vaE%, EYLTATIEFV) L AT R

BAZERL, dBREBIUEREROSFLHEIRL .

ELITHTE, MR, BEEBIUREE, TothoBEER
DHEE DB, 26V CERIEEFLERL .

5. HRETERMT

hE, KEBNE, FEHMNE, HEE, RBREOE
EWMEE, MEERE, ME4tERE, BEOHNE
EBLUHHEEDERII DV T Bartlett DT iE % 1T
v, EOHEEEN L. SOROBEII—TEE S
DHETHRIT L, A%08 0% 413 Kruskal-Wallis D
FEERETEIT L., —TEEBSEINOER, AEENA
5N73E1d, Dunnett DIEE X THENT L 7. Kruskal-
Wallisi kDB OER, FEEVFALNIEEIL,
Mann-Whitney @ U-#5E & CREMT L /2.

RIEBLURBREOEUNEBOERIC OV TIL,
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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 DIREETEITL, FEEVHA LN
41%, Mann-Whitney D U-#5E#E % AV CTHT L 7C.

INGAIBE - HBMEAL S OMOBREIIBNT
i, WINLFERELSRE LT,

RS

—fEik A

1000 mg/kgBE T, WMEDSHZFHLURBKESHTHZ
TOES, HETIG, HTeHIHRSEZ»S305D
MlzEgERns, I, LADEETHIETHESL, 3,
10, 178, MTHRS3, 14, I6RIZE1IMEBZEEN,
LN L, HEIHOBIME L THRS3IB D15
IISHBLLBE SR, ThooERE, B5RBSH
SRBEL, BRERSIEMTHEELL 2oz, 4R

1.

BORRAOEEOFENRFETHSISHIZIFBEE S K,
METIER S M T E L TER S BESRAICIIT
NOEMIZLENRBEOON D572,

2. fFE(Fig. 1)

L5, 1008 & 0300 mg/kg BECITMHEE DX
BELEHELCAEEZEZZEDLNLZ 72, 1000
mg/kgHTIE, ETHSTA»5288F T, HTHS
4B, 28BFTOSMEROEREIIEE L LEL
THELZBEFED O, HS5PBPOLREENES
LU EEMR LS DEELRBETH /.

1000 mg/kg BN EFEBBOFEIL, BEr AL TH#
BAEEZRE. MIzEEED T RIS, Lael, ffiEs
bEREEMEIINEEL FR Y, AEENRIFTELS
fBTH-7:.
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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)

3. #BEEE(Fig. 2)

REHES, 1008 £ 07300 mg/kgBEClIMERE & &t
BELIHFLTHEELZEZTITZODLN 25 7. 1000
mg/kgBEOBIEEIX, BTHRS2BBXIU7HIZ, BT
528 ICHHBEE L B L THE R REIRD 5Nt

1000 mg/kg BEDEEHI M OEEE 21, M2 b &t
BB L TAELEERD O N h o1

4, RBREBLUBAESE

54 BOBETIE, 1000 mg/kgBENH TREVEE
ZRETHo IS, ML DThOREEIZE
WTh, WHHEELEELTAEL2EITD LNz
7z

BE2HADBEETIE, WTNOBEIEHIZ L TILILEE
BHENLEHoT.

5. MAEFIRE (Table 1, 2)

HEHERTEHEOKRETIX, 300 mg/kgBloBnT,
HOFHRMERBRESL & O ORIREF P RO LR
BEILME L TEELSHETH 7279, 1000 mg/kg B
BT ENLOMERMBERELIEIZFA L CHo2
LERMLEGEELION:. FOMOREEE TQ,
WENOBREBEIIBWTONBELEL THELER
BN hol.

EIEMAEATEIZIE, 1000 mg/kg BEDO M THRDERE

558

DEZLRMER L UFEYRNKAE IOV D BOFEL
SEAALND, WTRLGERHAEE{LEE L oN
7=,

6. MEE(LFRE (Table 3, 4)

B HERTEORETIX, 100 mg/kgBDiETT L
T7IVAEBLUA/GHOBEE, TH MY Y LDE
i, 300 mg/kgBENHET I NI — ZADBEAEH A S 7=,
IRSEVTRS 1000 mg/kg BETIdERD 5N WL
T#H -7z, 1000 mg/kgBE T3, HTGPTABEL I
RLTHELBEERLE. 20MIlyr a7 V5
BLUFT )T LOFEREENA SN, BEEE
WO LRED LW EDS, 4-2F VT ) — NV
SELEEDZWELEEZ OGNS, HTIE, vGTP, #
TJLATU—ABIT M) 7)) FIEELSENRSL
b, IN6D) Ly-GTP DO EEIR M RE DL &
AN ZEIZEBL0, M) R FOSBIIECS
BERLABESIAAONLZZEZLILEHTHY,
4-TFNT7 2/ - VESLBEO L WELEEL LN
A

BEHRETEICE, 1000 mg/kgBET, HEOBEYY
WEYBIUER) AR5 TIHOTAN ) RAT 7S
—CPIEELEENALONLN, WTRLBELENLT
by, BRENWLEHHEZEZ N,
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7. Mg
RSB TEICIE, 1008 & 07300 mg/kg BT,
MHEEDEFIIRD LN LD o7, 1000 mg/kgBETIZ,
HEMBEORENETSH, #TeFlicabni. 85
WEIEBO 1B ORFIEICR RIS A LN/
EEEAREA TSI, 1000 mg/keBEDMEME L L BE
BN o,

8. ZEZEE (Table 5, 6)

BB TR, T, 300 mg/kgBliBNT
RO EES L UHNES I CHRBELERL THE
RSB S L. 1000 mg/kg BETIE, BFIE O #xd
EESEERSALK, HENEERAEELZSETH -
7z 7, BROENERCAELSENSAONS. M
Tid, 1000 mg/kg B CHFHE O 3 8 8 1S EE D AT
Lh, HNEENEELSETH- 72,

EIEEBETEICIE, 1000 mg/kgBEOBTIE, ZM
HOBREFEELRELZTL, W, TEEK BERBLO
BEOHMEECHEEREMENALNYS, HGERIC
BEEZEE 2 o7, MBIUHBELGOHEYERIZA
ELEETH-. T, WTROBREOESIZL 4T
BELOBMIZEELREIXACR R P T:.

9. RIBPEMFRE (Table 7, 8)
HBEMEERTEOMAE T, 1000 me/kgBE O MR-
BUWTHEILEIIELSRO SN, T, fSER&EIZE
WAUPLANRIERBFELREBEEIS 4, IEOFD
MOMNORFELEDEM L R T O KIEHE 241,
REERARBSTH S0 (B 45, %360 I12H
L. WETUE,
WOV L A, EEORFLEEIZKAE1H,
RELEOEREEEETHEOKENE 26,
BT ARBFERALF),
REERE 5B, BIEA ISR SN, 300 mg/kgEET
i, BETHEBRBIUBTLIRTFLEAEE, sign#
DHOHEMEORFELEBER (BE)MWE164L LN
RO, HTIXAEMRMAE EEOHF®EA, 100, 300
B L U1000 mg/kg BETZNRZEN, 36, 1615 £ 044
Ao, IThoOBEblL, BEHERTERIEEDS
Nihroi.

HIE O
R T 12

5

1000 mg/kg BT, —ARIREEOR(LE L THE zb
LADESFTILIREI RS ERL S 1B O IZ3
oz, ThoOEREEERBPIEALR 2o
P REIMERE L DR SHI PRSI S, BES

Aons. BHEHARICIIHEE L O AREILSEE L ) RE
THorzh, OEPARK TREOEESMEFIIGEIEY L

B-Tsh, EEEmITARLN.
LD A MEHE TERES L SN,
S ABRORRECHADO LN HORENEEIZOWV
T, FERERICSRABREE TERIN3-AF LT 2/

EHEIIIESHE

WREROKENEE A B 12 BT HIF iR,

R £ BATR A6 B (BERE 1151,

—“UBIV3-TI/ 72/ -VOBEREROSRS
FERABVOBHEROB I EBIIBVTHEREOE
fEABOLNTWEZ &S, 7o/ —VEIZKEADE
fkTHH, 4-2F N7 2/ - VEGURAT AL &
Zoh7:, EE2ECBRETIRLEEASN ZH -
7.
REPEBETROMBENNFRETHENGPTE LU
HOHEILVAFO— LVOSENALNT. HOGPTO
HHEE, AEZERAERTCIEADOATH L2, GOT,
TAHYKERT7TH—+¥, vGTP, BY I LY LSO
BEEMBIZELY 2V Ehs, FREIES BT
BrwekEzoh/, BaLATu—LoEfEi:, HE
RERBRTIIEIL, ARBTEBIIZDON, 4-F 0
7z /- WHBRERHE AR L CEEY RITT T ae)s

EZ o7, BEARETECE, RSHRETELC
DA LHRZZHBICW VIR EFIEI 2, AEEIR
HHNT.

HIRTIE, ATE OMEIRE M S b SEETHEBL,
HEBHGFERE BV TORB IR TP LB T
R, MTRIHR6HICALN, TOMIZUS A

RELEEOEN EHBETHOKE, #HETEHI - BILA
FER T GEESOEN A LN, FOMOHEIE
ORBHMFRETIIMTCREMEOUS A, WEHEOK
REAR BV AT ERig i, BEOULA, BEOR
FLEEBERFEIFEOLNS. INSDELIEVT
nY, 4T FNT /LS - VRSt A o
kB bnEELOoN. BESRR T, =
NEDELIED SN h o 7z,

HERSL, HSPERTEHICBEOHBORT B

UCHMESICSHEM T - IIEEN AN, BTIT

EBOMEMERBICAELSEI AN, L L,
MEOFRERE L CENERIZII4ZF VT /) - Lixs
WERTLEZEZ SN AREAGFNETIED N,
Mot AR TR ICHE TR, TEEK, WL L0
FBHEOBHEEORME, WML UHE LROBEGESD
BEFALND, REORMBEIF-EbEELZON
7z,

Z DM 1000 mg/kgBEIZ B A HBRABENFFED
AL, HESEERTEICECIBY CEROEMRME -
BEOWTFHEORBEISIBEDO I LTH571 % &5
hofd, RIEOBEFSEETHLZ L, AREATHE
b%ﬂé:kﬁﬂ%ﬂTWé“”t,§%§mgﬁ%
iz OBESEMIRB COERT — Y ILBITARKHEE
(0~714 %) OFHRNTHALZ b, EEFMNELRIT
fTRwEZz o/, 1008 L0300 mg/kgBETIL, Bl
DOEMRMBE LB TFEORBEOMMITD S h e h
Of:.

300 mg/kgBETIZ, HICBVW TR SHBHETEI, ﬂ
oMM EE L ENERICHEELSEFALN, GBI
ﬁﬂﬁﬁi%u%%t&ﬁﬁﬁ#mb%ht.vn%u
VN D 1000 mg/kgBETAHAONTWAENLTHAZ &
Mo, 4TFN T/ - NFEFIIRRETLIIDEEZS
7.
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100 mg/kg BT, WThOREHB IZHE{LIEA 5
nixroi.

UEDZ Eers, ARBEGTCBT 28 EE
(NOEL) i, #7100 mg/kg/day, M T300 mg/kg/day
ThrbriEmens.

R

1) “13398 DfbEmE&,” LFLFEBHE, i, 1998,
p.613. '

2) FEHIETF, {tFEWEENREBREE, 8 460(2001).

3) EAKBB, LEWEEEREBRRE, 8 486(2001).

4) HAPHET, “ERSPOFEER FAE, KEE,
AhEFHE, V7 AT A, BEK, 198],
pp. 380-398.

5) BIBEA BR, ‘SUHRBFOEPE-ERBYOK
B V7 M A AR, BE, 1992, pp. 155-170.
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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
Item
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
RBC (X10'/uL) 7174 +£247 784.9+412 7586263  765.0+288 820.3+46.0 8359%34.2
Hematocrit (%) 47.60 083 47.61+2.31 48.34 + 1.84 47.03 + 1.60 47.07 = 2.61 18.39 = 1.65
Hemoglobin (g/dL) 1581 £0.25 1577+£050 16.00+060 1556 +0.53 16.04 £0.79  16.36 £0.51
MCV (fL) 6127166 6069+133 63.73+1.26% 6143147 5741+ 1.77 5794 x2.25
MCH (pg) 20.37+0.58 20.10+064 21.09x0.50 2031 £049 1959%£0.79  19.57 = 0.63
MCHC (g/dL) ’ 3321 £044 3316085 33.11+0.73 33.09+0.82 34.11+0.86  33.81 £0.50
WBC (X10*/uL) 1230£36.5 139.1 £480 146.1 £31.7 1344415 109.7 289 1177218
Platelet (X10'/uL) 122.11 £17.85 119.30+£13.38 11263 +7.71 118.29*:8.66 107.37 =867 108.71 +£6.89
Reticulocyte (%) 283+6.2 23.7+5.7 269+75 303=x76 209+40 19.1 £33
PT (sec) 13.90 £ 0.66 1529+153  15.04 = 1.63 14.33+£0.79 14.61 £ 1.57 14.39 + 1.52
APTT (sec) 2324209 2610+266 2539+342 2496=+246 2627+£224 2429 +3.02
Differential leukocyte counts (%)
Neutrophils
Stab form 09+12 1.3+1.1 19+ 16 26+20 21%x12 20+£15
Segmented 73+£28 56+3.1 7.6+39 1017 73+25 56=+2.2
Eosinophils 1.1+11 1.0+1.2 0.9+0.7 09+1.2 09+1.1 1.0+08
Basophils 0.0x0.0 0.0£0.0 0.0+ 0.0 0.0+00 0.0+00 0.0+00
Monocytes 0.7+1.0 0.7%x13 0.6 0.5 1.0+038 1.3£1.1 1.1 £09
Lymphocytes 90.0 £3.5 914 +49 89.1+4.6 916%35 884+16 90.3+2.8

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 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
RBC (X10*/uL) 7694 +164 7826 +t415 7%650+36.6 7723 +464 7937+ 282  752.1 +£28.0*
Hematocrit (%) 1586 £3.20 4593+£205 4543+1.88 1571+2.18 1451 £1.63 1291 +2.24
Hemoglobin (g/dL) 1563 +0.90 1569+061 1556058 1569=+0.58 1547 £0.57  15.08 + 061
MCV (L) 59.57+135 5873148 5943£159 59.24%1.70 56.10£0.97 57.07+ 148
MCH (pg) 2031045 2007+068 2031+£051 2034+071 1949+ 044 20.06 + 0.45*
MCHC (g/dL) 34.13+063 34172041 3424 +048 3434 £ 1.07 34.79+047 3516 % 1.14
WBC (X10%/uL) 926179 72.7£200 716 £14.7 1003 +350 789165 84.1 £29.6
Platelet (X10'/uL) 12140 £10.06 119.86 + 14.04 121.86 +£18.87 11346+11.26 10249921 9579 +£6.78
Reticulocyte (%) 24.9+3.1 254 +62 26.1£37 236+6.2 194 +338 21.9+41.3
PT (sec) 14.20+046 13.99+061 13.73+0.58  13.93x0.50 13.77£038  13.50+ 043
APTT (sec) 2076 +£261 2020137 2030+1.28 21.24+098 1960170  20.11 +1.56
Differential leukocyte counts (%)

Neutrophils

Stab form 0.6 £05 09+12 24 £ 1.7 09+04 19421 1413
Segmented 53x23 5424 6.6 =32 4.3+34 1.0x23 76165

Eosinophils 10+12 0.4 +£0.5 0.9+09 04+05 1.0+1.2 1.7+17

Basophils 0.0+00 0.0+£00 0.0+£00 0.0£0.0 00£00 0.0+0.0

Monocytes 1.0£12 1.1£09 0.6 £0.5 0.7+0.8 107 0.7x08

Lymphocytes 92.1+32 92.1+38 89.6£4.1 93.9+36 92.0+35 88.6 £ 7.6

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) 5.69 +0.18 5.79+0.20 5.76 £ 0.05 5.66 + 0.21 5.51+0.19 544 £0.16
A/G 1314 £0.084 1.204 £0.095* 1.209+0.035 1.237 +0.092 1101 £0.067 1.130 £ 0.070
Protein fraction (%)

Albumin 56.86 £1.52 54.69+1.91* 54.80+0.70 5537+ 1.86 5250+152 5314 £1.55

ou-globulin 1977 +£184 2200201 21.74+141 2169+1.74 23611240 2279%215

o,-globulin 9.37 £ 1.05 9.06 £0.71 8.69 £ 0.62 9.76 £ 0.81 843 £0.81 9.74 £0.66

B-globulin 12874110 1287+0.73 1343+1.01 12,56+ 0.60 1277+092 1230+1.09

y-globulin 1.13+044 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 + 3.0 614+44 620£7.0 714 +£124 66.9+78
GPT (IU/L) 244 £33 236t1.1 27.7+£30 40.6 + 8.8** 31.3£11.8 281+35
ALP(U/L) 4964 +612 504.1 =988 53441995 4551 +87.1 308.3+59.7 380.6 +87.3
LDH (IU/L) 2677670 257.0%+56.0 302.7+110.2 300.3%40.1 3184 +£1046 2843+64.2
yGTP(IU/L) 0.77 £ 0.28 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 +0.011 0.061 £0.007 0.074 +0.013*
Glucose (mg/dL) 148.0 +21.3 164.0+8.9 1714£6.9* 1499+ 153 178.1£274 1539172
Total cholesterol (mg/dL) 65.9 £ 5.7 58.0 £ 8.2 634 +9.1 67.9+9.2 66.3 £ 8.0 65.7 %225
Triglyceride (mg/dL) 459+ 187 51.7+115 72.6 +27.0 403 +235 52.0%235 3771124
Urea nitrogen (mg/dL) 13.71+0.89 13.79%+1.12 1331+£199 14.21+2.17 16.17+214 17441216
Creatinine (mg/dL) 0430 +0.019 0429+0.023 0434 +0.024 0409 + 0.023 0474 £0.011 0441 £0.037
Sodium (mEq/L) 14286 £1.14 141.79+£0.95 141.93+0.53 140.57 & 1.48** 143.79+1.63 143.14+157
Potassium (mEgq/L) 1813 £0.309 4.991 £0.313 4.730£0.256 5.044 +0.298 41.526 £0416 1.871+0.175
Chlorine (mEq/L) 1063 £ 1.8 105.7 £ 14 104.7+ 14 1043+ 14 106.6 £ 1.6 107618
Calcium {(mg/dL) 9.10+0.21 9.11 £ 041 921 +£0.24 8.97 £0.33 9.53 +0.26 9.50 £ 0.24
Inorganic phosphorous (mg/dL) 8.79+£0.71 8.77 £ 0.64 8.71 £ 0.61 9.50 + 0.84 7.01 £ 061 7.66 + 0.36*

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 4 Blood chemical findings of female 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) 5.51+0.22 5.56 £ 0.20 561 +0.18 5.79+0.29 5.73 +:0.56 5.50 +0.31
A/G 1410 £0.063 1436 £0.041 1431 £0.091 1471 =0.057 1426 £0.059 1.313 +0.139
Protein fraction (%)
Albumin 58.57 £ 1.11 59.01 £0.69 58.96 + 1.61 59.61 +£0.93 58.84+1.01 56.71 +2.83
o,-globulin 19.14 +£0.91 1951 +£0.73 1877+ 143 1816 =087 19.17+ 164 19.29 +0.98
o,-globulin 8.27x0.76 8.141 £0.86 850+ 1.14 8.40+0.84 8.56 +1.09 8.83 +0.62
B-globulin 1247+ 1.03 11.71 £0.84 12.31 £1.59 12.06 = 1.17 1124 £1.09  12.39 +2.81
v-globulin 1.54£0.38 161 £0.39 1.46 + 045 1.77 £ 043 2.19+0.52 2.79 +£0.93
GOT (IU/L) 65.6 = 19.5 M6E£26 59.3+29 59.7+46 57.3+£6.9 664 £ 11.1
GPT (IU/L) 22.3+84 20719 203+ 1.8 266 £4.1 206 £2.7 23410
ALP (TU/L) 269.6 =43.1  310.0 +994 2819 £50.7 2924518 156.3 +£44.7  218.6 +53.8*
LDH (IU/L) 287.7£60.1  239.7+50.1 262.9+60.0 2764 %504 31631948  280.0£37.0
yGTP (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 1356 =145 1276 £ 124 124.0 £ 16.6 14104 £ 289 122.0 £ 13.2
Total cholesterol (mg/dL) 614 +13.1 69.1 £9.9 654 £ 5.1 81.6 = 14.3* 789+ 177 80.7 £ 18.9
Triglyceride (mg/dL) 11.7+64 174 +10.1 12.1 1.1 2414 +14.0* 38.1%x49.1 17479
Urea nitrogen (mg/dL) 16.89 £2.29 1697+ 2.02 16.33+1.92 1686%141 18.67+208 17.99 =235
Creatinine (mg/dL) 0427 £0.0412 04170024 0430%+0.035 0413 +£0.027 0484 £0.037 0.469 * 0.033
Sodium (mEq/L) 110.64 +£1.31 14157 +0.67* 14071 £0.39 140.79 £0.70 140.71 £0.70 11093 = 1.24
Potassium (mEg/L) 4771 £0.113  1.564 £0.265 1.516 =0.382 1.754 +0.272 4410 £ 0.286 1196 = 0.311
Chlorine (mEq/L) 108.6 £0.5 109.1 £0.7 108.1 +£0.9 1079 £0.7 108.1 1.9 109.0+2.0
Calcium (mg/dL) 8.96 + 0.35 891 £0.21 8.89 +0.31 924 +0.17 9.31 £0.35 9.11 £ 042
Inorganic phosphorous (mg/dL) 7.56 £0.67 6.86 = 0.86 7.34+0.82 749+0.71 5.84 +0.75 6.01 + 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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Table 5 Absolute and relative organ weights of male rats treated orally with 4-ethylphenol in twenty-eight-day repeat

dose toxicity test

Administration period

Recovery period

ftem 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

Body weight (g) 352.1£273 347.9+20.1 3634 £ 156 3294 +288 4256 £ 289 380.6 £ 25.7**

Absolute organ weight
Brain (g) 2.073 £0.073 2.121 £0.038 2.089 £0.037 2.019 + 0.048 2.107 £ 0.054 2.084 £+ 0.088
Lungs (g) 1.326 + 0.084 1.361 £ 0.124 1.397 £0.100 1.277 +0.073 1423 +£0.093 1.297 £ 0.112*
Heart (g) 1.216 £ 0.132 1.256 £ 0.092 1.314 £ 0.085 1.229 +0.132 1.394 +£0.133 1.279 +0.118
Liver (g) 11.023 + 1.183 11414 +£0.878 12.603 £ 1.058* 11.783+1.181 12487 = 1413 11.043 £ 1477
Kidneys (g) 2.821 +0.285 2.737 £ 0.226 2.874 +0.193 2.930 £ 0.308 3.044 £0.126 2.910 £0.359
Spleen (g) 0.671 +0.093 0.699 £ 0.099 0.746 + 0.075 0.659 £ 0.064 0.759 £ 0.135 0.681 £ 0.078
Adrenals (mg) 54.6 7.1 554 £6.8 55.6 +£7.1 514 +6.0 63.9+8.1 57492
Pituitary gland (mg) 1139+ 1.84 11.69 + 2.05 12.06 + 1.55 10.36 +1.26 13.96 =147 12.19 + 1.35*
Thymus (mg) 592.4 +118.3 673.6 £ 80.7 642.4 = 139.7 567.1 £135.8 553.9+60.8 184.7 + 48.2*
Thyroids (mg) 21.96+4.89 21.26 £4.15 1943 £2.42 20.04 £4.78 2351 +£5.36 2546 +7.04
Testes (g) 3.099 +0.204 3.146 +0.323 3.127£0.212 2.931+£0.182 3.516 +0.166 3.029 £ 0.283*
Epididymides (g) 0.716 + 0.073 0.740 £+ 0.067 0.727 £ 0.043 0.709 = 0.057 0.960 + 0.060 0.964 £0.078

Relative organ weight
Brain (g%) 0.591 + 0.062 0.613 £0.043 0.574 +0.021 0.616 + 0.045 0.496 +0.026 0.549 + 0.039*
Lungs (g%) 0.377 +0.019 0.391 % 0.025 0.384 £0.027 0.389 + 0.021 0.336 £ 0.019 0.340 £ 0.021
Heart (g%) 0.344 £ 0.019 0.360 = 0.017 0.360 = 0.019 0.373 = 0.027 0.327 £ 0.023 0.336 £+ 0.020
Liver (g%) 3.129+0.176 3.283£0.178 3461 +0.161** 3577 +0.171** 2.929 +0.195 2.891 +0.229
Kidneys (g%) 0.800 % 0.045 0.787 £ 0.047 0.791 £ 0.046 0.890 = 0.030** 0.719 £ 0.052 0.764 £ 0.073
Spleen (g%) 0.190 + 0.021 0.199 +0.023 0.2014 + 0.017 0.199 £ 0.015 0.179 +0.035 0.180 = 0.013
Adrenals (mg%) 15.500 £ 1.621 15914 = 1.836 15.317 £ 2.042 15.621 +1.323 15.074 £ 2.273 15.123 + 2401
Pituitary gland (mg%) 3.219+0.320 3.356 +0.518 3.319 £ 0430 3.146 £+ 0.300 3.289 +£0.371 3.213+0.379
Thymus (mg%) 168.367 + 31.665 194.710 £ 29527 176.601 = 35.232 171.761 + 37.547 130.874 + 18.764 128.313 + 19.821
Thyroids (mg%) 6.199 =+ 1.030 6.084 = 0.919 5.344 £ 0.629 6.116 = 1.1436 5499 1- 1.042 6.707 £+ 1.845
Testes (g%) 0.883 + 0.062 0.901 % 0.081 0.861 £ 0.076 0.891 +0.071 0.830 £ 0.118 0.799 £ 0.075
Epididymides (g%) 0.203 +£0.021 0.213 £ 0.029 0.200 £ 0.018 0.214 £ 0.010 0.229 £0.018 0.251 = 0.016*

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 6 Absolute and relative organ weights of female rats treated orally with 4-ethylphenol in twenty-eight-day
repeat dose toxicity test

Administration period

Recovery period

ftem 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
Body weight (g) 200.9+128 198.3x14.7 204.7%9.7 185.0%£17.6 241.9+11.9 219.9+14.1
Absolute organ weight
Brain (g) 1.921+0.020 1.884 +0.040 1.883+0.068 1.883+£0.076 1.946+0.105 1.940+0.083
Lungs (g) 0.934 £0.046 0.919+0.056 0.919+0.083 0.909+0.084 1.024+£0.116 0.957 £0.078
Heart (g) 0.781+0.070 0.770+0.070 0.761+0.023 0.736 £0.068 0.8570.099 0.830+0.078
Liver (g) 6.173+0.598 5.911+0.384 6.380%0.166 6.434 £0.773 6.887+1.359 6.504 +£0.427
Kidneys (g) 1.650+0.135 1.669+0.162 1.694£0.124 1.624 £0.123 1.841+0.264 1.754 £0.183
Spleen (g) 0.443+0.068 0.3930.026 0.434+0.086 0.396+0.085 0.473+0.090 0.476 +0.058
Adrenals (mg) 62.7+95 59.1+8.5 67.3+59 55.6+8.1 63.9+8.5 60.3+10.2
Pituitary gland (mg) 12.94+1.34 12.57+2.08 13.40+£0.96 11.56£1.61 13.89+1.59 13.16+1.17
Thymus (mg) 163.91£83.5 443.7150.2 453.0+68.0 103.0£81.1 490.9+101.3 410.7+814
Thyroids (mg) 14.17£3.31 14.44+2.87 15.97+4.81 14.40+2.50 16.91£1.60 15.40£2.97
Ovaries (mg) 81.0£155 79.3+11.1 83.6+11.1 74.9+8.2 80.3£14.3 85.3+7.5
Relative organ weight
Brain (g%) 0.959:+0.064 0.954 +0.061 0.920+0.018 1.026£0.109 0.821+0.117 0.886 £0.058
Lungs (g%) 0.464 +0.017 0.4641+0.023 0463+0.038 0.490+0.026 0.427+0.048 0.434+£0.020
Heart (g%) 0.390+0.026 0.389+0.029 0.3730.020 0.399+0.017 0.357+0.033 0.377+0.022
Liver (g%) 3.070+0.172 2.9864-0.153 3.121+0.116 3474+0.212% 2.811+0.147 2.961+0.121
Kidneys (g%) 0.821+0.036 0.81340.056 0.826+0.046 0.880+0.052 0.764+0.043 0.79910.066
Spleen (g%; 0.220+0.025 0.200+0.019 0.211+0.043 0.214 £0.047 0.197+0.039 0.21740.025
Adrenals (mg%) 31.367+5.384 29.964 +4.909 32.877+2611 29.994 +2.692 26.857+4.679 27.589+5.655
Pituitary gland (mg%) 6.453+0.631 6.310+0.908 6.554 +0.522 6.243+£0.591 5.850+0.953 6.001+0.640
Thymus (mg%) 230.357+35.020 224.364+26.085 221.616+33.626 216.1541+25.600 206.383+49.790 186.273+32.202
Thyroids (mg%) 7.121£1.894 7.311+1.489 7.783+2.196 7.849+1.599 7.153+1.324 7.003+1.275
Ovaries (mg%) 10451 £ 8.158 40.147 %6.131 40.736+4.323 40.571 £3.755 33616%6.213 38.980+1.758

Values are expressed as Mean®S.D.
Significantly different from 0 mg/kg group (**p<C0.01)
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Table 7 Histopathological findings of male rats treated orally with 4-ethylphenol in twenty-eight-day repeat dose

toxicity test
End of administration period End of recovery period
ftem Omg/kg 100 mg/kg 300 mg/kg 1000 mg/kg Omg/kg 1000 mg/kg

Number of animals examined 7 7 7 7 7 7

Organ:Findings Grade
Lung: Accumulation, foam cell + 0 * * 1 0 0

Forestomach

Limiting ridge:Erosion 0 0 0 1 0 0
Hyperplasia, squamous cell 0 0 1 4 0 0
Other part:Degeneration, squamous cell 0 0 0 2 0 0
Edema, submucosa ++ 0 0 0 2 0 0
Hyperplasia, squamous cell Total 0 0 1 7 0 0
+ 0 0 1 1 0 0
++ 0 0 0 3 0 0
Pancreas: Atrophy, acinar cell + 0 * * 0 1 1
Liver :Microgranuloma + 3 * * 1 1 2
Kidney:Cast, hyaline + 0 0 0 0 1 1
Eosinophilic body, proximal tubular epithelium + 0 2 1 0 0 0
Hyaline droplet, proximal tubular epithelium + 0 3 1 1 1 0
Regeneration, tubular epithelium + 1 0 1 1 2 1
Epididymis:Cell debris, lumen + 0 * * 0 0 1
Prostate . Cellular infiltration, lymphocyte + 1 * * 1 0 1
Pituitary gland:Cyst <+> 0 * * 1 0 0

Values are number of animals with findings
Grade of histopathological finding; +:slight, ++:moderate, <+>:detected
* not examined

Tabie 8 Histopathological findings of female rats treated orally with 4‘et‘hylphenol in twenty-eight-day repeat dose
toxicity test

End of administration period End of recovery period
ftem Omg/kg 100mg/kg 300 mg/kg 1000 mg/kg  Omg/kg 1000 mg/kg
Number of animals examined 7 7 7 7 7 7

Organ. Findings Grade
Lung : Accumulation, foamn cell + 2 * * 1 0 1
Larynx: Cellular infiltration, neutrophil, lamina propria + 0 0 0 1 0 0
Erosion + 0 0 0 1 0 0
Esophagus : Hyperplasia, squamous cell + 0 0 0 1 0 0
Forestomach:
Degeneration, squamous cell + 0 0 0 2 0 0
Edema, submucosa ++ 0 0 0 2 0 0
Granulation, submucosa + 0 0 0 1 0 0
Hyperplasia, squamous cell Total 0 0 0 6 0 0
+ 0 0 0 1 0 0
++ 0 0 0 5 0 0
Ulcer + 0 0 0 1 0 0
Glandular stomach :Erosion 0 0 0 1 0 0
Liver:Microgranuloma 0 * * 1 2 2
Kidney :Cyst <+> 0 * * 2 0 0
Mineralization, cortico-medullary junction + 0 * * 1 0 0

Values are number of animals with findings
Grade of histopathological finding; +:slight, ++:moderate, <+>:detected
*:not examined
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Reverse Mutation Test of Methacrylonitrile on Bacteria

E3 )

AF )T PYLIIOWT, METEVAIERER
HEBREAERL 7.

WE®W & LT, Salmonella typhimurium TA100,
TA1535, TA98, TA1537 U313 & UNEscherichia coli WP2
uvrA 2 O5HEkRE BV, SO mixERNB L HEINEERO
Wihdh, BERERBTHESI ZD O 2,722
b, ARERIE S mix ERIAEES LR L
4 12313~5000 pg/plate DEFHTEM L /2.

FORKR, 2HORRKRL LRV BROKRERD
WITNOHEIZBVWTYL, BEMBEO2ELELZS
BRERIuUZ-HoBnITAH o 2ho 7.

DEORERPG A5 70z b i, BvicRBR
WBWIEEBERTHE LWL O(EH) L HEL.

FHik

1. WEiE
Aoz byni, BEEROBREKTHL. Hn
7-HERE L, O v FESP-30A, AE9 % iE B

L T (B TH Y, BIRIER,OHE SN

HERWEIL, HRARE TESLLCEMLL. Kay b
DWTIE, RBRHPEETHH Z L PHER SN

A 7yo pYLiE, VAFNVNALEFXFTFR
(DMSO, Ty +&EFE:ACQ2095, FIYEHMIETHEM)IHE
RLTESHEORRE AR L%, RBFETHED
BEILHFRL CECPIZREBICH

2. BHEMRBME

BB HEE s L URAREEIUTOLENTH
5.

EREE T LICH L BES YR, SR T T
SHEBT-INPBONTVAYWEBIUVHEEL, %
nEFNn TabledF I IR L 7.

2-2-7 ) N)-3-(5-= bTZ2-TYR)T 7Y NT I F

(AF2, FNJehE T 360)

VA4 RN (SA, FNYEME T %00)

9 7I/T YT (9AA, Sigma Chem. Co.)

22TI/T TR (2AA, FOFEHIZE T %60)

AF2, 9AA B &£ U'2AA X DMSO 12, SA T BHIKICER
L7:bD% 20 CTHMERFL, BEK, XK
=z IRV AS

3. RER

Salmonella typhimurium TA100, TA1535, TA9S,
TA1537 8 & Uf Escherichia coli WP2 uvrA%x BV 7z,

S. typhimurium ® 4 BH¥RIZ 19978 B7HIZ, E. coli
WP2 uvrAfRIZ 1997 E4 BORIWCHBERNA T vt 1 5F
Ty —-ORBFEREBEL»OHE I NI

BEBIT-80 CTHERFLA-DOZHY, ZEKD
FUWRE, EERTFEOFEIC, 73/ BRERE,
UVESE, BZERE(fa)BLU 7Y U itiERF
pKM 101(7 2 XA 3 F)DFEIZDWTHAN, IR
ENTWBZ LWL

REFICH LT, =2— )T h7QANo. 2(0xoid
Ltd) % AN LFRRBREIIREA L -EBY —E0E
L, 37°CTIOMMAERERE YFELL-LDEEER
e L.

AHHEEFIZL D660 nmOWEELREL, BMEHE
WOYEHE % FEFE L 7.

4. 1EHEH L US9 mix DR
1) BRiEf
EHY, BRBMETERMEORL IV T — AERER

W B, BEHILE-VOMRIEITEOEEY
Thb.
WEE~ 7 227 LT AR 02g
7L BRI 2g
U UBEKETAHY T L 10g
VoBE—-T =T A 1.92¢
KERILF MY T L 0.66 g
i a— 2 20¢g
KEEX(EKRER) 15¢g

FO MmN v L 1MHZN30 mLERL TED
bDOTH 5.

2y by TTH—
TREOKBHEA)BLUB 2R C)2EEH10:1
DEETRE L.
(A)s3x2 b 7 % — (Difco Lab.) 0.6w/v %
b7y il LY R AP 0.5w/v%
(B) Salmonella typhimurium
L-bLAF T 0.5 mmol/L
D-¥ A+ 0.5 mmol/L
(C) Escherichia coli B
L-h)7Th77 0.5 mmol/L
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3) S9 mix
SOmix 1mL&H 77z ) DHEBETROLBY THB.
So* 0.1 mL
- (A S N 8 prmol
‘LA )7L 33 ymol
TN a— A-6-") VB 5 pmol
NADH 4 pymol
NADPH 4 umol

FhU L) CERBEE (PH 7.4) 100 gmol
* 7:8 D Sprague-Dawley RS v h& 72 /0¥
Y-V (PB)B L U566~V 75Ky (BREOHRES
TEEZFEL TERLAESH T ya—< o) % B,

5 REHZE

TUAvFaR— 3 ENILY, SO mixERIIR
Erd L UTSO mix kIR #1772,

NABREDIC, HEBRYWEREE0L mL, V) CEEBRE
#%0.5 mL(S9 mix 7RIMNEERIZ BV TIESY mix 0.5 mL),
BEBEWOl mLEEAL, 37 CT200M 7L A v Fa
R=varL70b, #9945 CLBRBLAE My 77 H -2
mLZMZ TRAL, ARERFREICKLTED .

Iz, BB L THBYERREORD ) \EHEE,

TR OBMBHEERTBVW:. SREEI L
WCHW BB EOEHE L UHEIZE Tabled (2
RL7Z:. FERCEHLZRBIZOWTIE, BEBLI UK
MEXTERRE R SEaB & L /.

K337 CTARBERIFTY, & L fRER 0= —
Braoo—T74 954 —-F-IERICL-TEEL
o BEBRWEICHRT A NBoAER, ARICIVEE
L7, 74, MEMOFREIZIOWTIX, WEEDH L WITE
HEMBET C, ERKEOEEOIREI AL, B
WEFRITAERERBRICBVLTIE, BEB LB
BETHINT 2, EHE>WTIRIKT2E L

T, AHBIIBVTIE, MABEBLUEHARIIOE,

T oAV, FREFNROFEHELEEFEY KD
7-.

AEZEARIIIE, XABRI2EEERL, #R0F
BT HER L.

6. HIEHE

BOWAsBOREREDNS L, 1BULOKBER?SY
mixFERIRAED 5\ IS mix BFIRERIC BT, #HE
WEEEETAER LI BITAHEREREIU=— KO
BiEH, BEBEO2BL LIEmL, F0EmcE
BRI UCRHEBERFEENED ONIEEI, Yl
BRARBRRIBCTEREEELET L L0 (FBH) &4
FETHZEELT.

BRsLUEE

50.0~5000 ug/plate DEFETALTHIL LT, HE
RERBRETERL:. FOERE, IXTOREEFENSY
mix BERMABES L FEMKBROVWITRIZBWTLIRE
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HRED N Lo/ T2, MBWEICEHRET L0
bTRTCOAGTRD LN D o7,

LZdoT, FRBRICBIT2REHEEE, SO mixiE
WONAEBRB X ORI & b 5000 ug/plate & L 7z,

REHE%5000 pg/plate k LTAK2TSHBS %%
LT2BIDOKRRKEELEM L /- (Table 1, 2). Z0#E, +
NTOREBIIBVT, 2EOREBKE bEMHRED2
BUEL L BEREREI D —HOEMIIED Sk H
27,

DEORRIIESE, 25700z )ik, BAnt
HERICB VW TERBEBEAE L2V 0 (Fat) S HIEL
7=

ZBAZ7IDZ MYV, BREERBBLOY S
TV a NI O SUREERERERBTE D
KEBEEOKRESBEONRTE LY, YEFFEFH TARRER -
BITLTERBLEF v 4 ==X - NAR T — XM %
AOsREGRERBCEILEROBERES L R
Bl ERE SN, BETHo79. 74, BEWET
HD77)OZ M) NonTIE, HIRERSRE LU
LREGEERBRTLOIIBHEOEENSD, A FL A5y
D= MIowTiE, BRERABRCRERY, ReahEF
HEB L UBEEGRY AV ERERERBRTEEOES
DE LT 5810,

3k

1) D. M. Maron, B. N. Ames, Mutat. Res., 113, 173
(1983).

2) M. H. L.Green, “Handbook of Mutagenicity Test
Procedures,” eds. by B. J. Kilbey, M. Legator, W.
Nichols, C. Ramel, Elsevier, Amsterdam, New York,
Oxford, 1984, pp.161-187.

3) T. Matsushima, T. Sugimura, M. Nagao, T. Yahagi,
A. Shirai, M. Sawamura, “Short-term Test Systems
for Detecting Carcinogens,” eds. by K. H. Norpoth
R. C. Garner, Springer, Berlin, 1980, pp. 273-285.

4) E. Zeiger, et al., Environ. Mutagenesis 9 (Suppl. 9),
1(1987).

5) S. Zimmering, ef al., Environ. Mol. Mutagenesis 14,
245(1989).

6) HBERE, {tFYEENABREBE, 8 656(2001).

7) HfEE, <UE>HBEAREFERBRT-—s£ T
W74 - —, WK, 1987,p.9.

8) T.H.]. M. Waegemaekers, M. P. M. Bensink, Mutat.
Res., 37, 95(1984).

9) C.L. Doerr, et al., Mutat. Res., 22, 191 (1989) .

10) H. Schweikl, et al, Mutat. Res., 15, 119(1998).

-304-



Xa7yaz sy

ABRELE S ®

HERHELE CH 15, I EAETF, IUKHTF,
=HREE, EmE

MAEREMETE LV ¥ — BHZEHR

T 257-8523 EBEFMEST295

Tel 0463-82-4751 Fax 0463-82-9627

Correspondence

Authors: Tohru Shibuya(Study Director)
Takumi Hara, Kumiko Kawakami,
Akiko Yamamoto, Katsuhiko Saegusa,
Hatsumi Kato

Hatano Research Institute, Food and Drug Safety

Center

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

Japan

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

-305-

653



BRERZR

Table 1 Mutagenicity of methacrylonitrile 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 22 191 20 28 231 15 15 12
( 138+ 06) ( 10+ 32) ( 24+ 68) ( 24% 40) ( 4% 1.7)
313 134 145 13 ] 11 7 51 25 2 191 20 23 22 2 4 12
( 141+ 59) ( 11+ 4.0) ( 23 38) ( 22+ 15) ( 6% 53)
625 117 167 1554 10 15 8| 27 22 33| 2 wu 31| 18 9 12
( 146 %+ 26.1) ( 11+ 36) ( 27+ 55) ( 25+ 56) ( 13% 46)
1250 122 145 143 12 13 1y 19 17 30{ 19 2 271 10 WM 7
( 137+127) ( 12+ 10) ( 22+ 70) ( 24+ 44) ( 10+ 35)
S9 mix 2500 45 117 147 7 8 15/ 15 23 31| 20 a1 18 17 11 7
( 136=168) ( 10 44) ( 23+ 80) ( 20% 15) { 12+ 50)
) 5000 136 148 168 | 10 10 0] 25 24 251 18 27 271 10 11 11
(151+162) ( 10 00) ( 25+ 06) ( 24« 52) ( 11% 06)
0 176 146 154 8 10 101 25 28 27| 38 29 26 9 14 19
( 159+ 155) ( 9% 12) ( 27+ 15) ( 31+ 6.2) ( U+ 50)
313 159 168 142 7 13 41 21 27 28| 20 28 31 12 17 15
( 156 £13.2) ( 8% 46) ( 25+ 38) ( 26x 57) ( 15+ 25)
625 147 170 166 | 13 7 8| 34 2 20| 29 2 21 8 1 15
(161 +123) ( 9+ 32) ( 28+ 71) ( 25+ 40) { 12+ 38)
1250 166 157 130 9 WM 9] 23 3l 2 18 3 28| 12 I8 20
( 151 £187) ( 11+ 29) ( 25+ 4.9) 27+ 81) ( 17 42)
S9 mix 2500 18 17 1A 6 8 12 32 25 32| 33 29 30| 16 20 16
(150 38) ( 9% 31) ( 30+ 1.0) ( 31 21) ( 17+ 23)
) 5000 148 160 154 7 11 6| 35 36 33 28 19 30} 13 16 20
( 151+ 60) ( 11+ 45) ( 35+ 15) ( 26+ 59) ( 16+ 35)
Chemical AF2 SA AF2 AF2 9AA
Positive [ 1y e (ug/plate) 0.01 05 0.01 0.1 80
control
S9 mix (=) Number of 598 557 565 | 714 702 739 | 183 260 252 | 639 628 651 | 380 585 453
colonies/plate ( 573+21.7) ( 718+ 189) ( 232+423) ( 640+ 13.1) ( 473 +103.9)
Chemical 2AA 2AA 2AA 2AA 2AA
Positive |5 e (ug/plate) 1 2 10 05 2
control
S9 mix (+) Number of 980 1121 1117 | 459 402 408 | 777 891 969 | 490 535 485 | 348 395 361
colonies/plate ( 1073+ 80.3) ( 423+31.3) ( 879+ 96.6) ( 503+ 275) ( 369+ 23.9)

The purity of the test substance was 99 %.

This substance contained 51 ppm p-methoxyphenol as polymerization inhibitor,
propionitrile, 72 ppm methacrolein, 48 ppm isobutylonitrile, 35 ppm hydrogen ¢

crotonitrile as impurities.
AF2:2-(2-Furyl)-3- (5-nitro-2-furyl) acrylamide , SA: Sodium azide, 9AA : 9-Aminoacridine, 2AA ; 2-Aminoanthracene
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and 19 ppm acetone, 59 ppm acrylonitrile, 55 ppm
vanide, and trace amount of acetonitrile and cis-
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Table 2 Mutagenicity of methacrylonitrile on bacteria (I1)

With(+)or | Test substance Number of revertants (number of colonies/plate, mean+S.D.)
without (-) dose Base - pair substitution type Frameshift type
S9mix (ug/plate) TAL00 TA1535 WP2 uvrA TA98 TA1537
0 134 163 129 13 13 11 26 22 3l 24 26 19 7 12 7
( 142+ 18.4) ( 12+ 12) ( 26+ 45) ( 23+ 36) ( 9+ 29)
313 151 147 128 6 17 12 4 24 19 31 21 21 5 8 9
( 142+ 123) ( 15+ 26) ( 19+ 50) ( 24% 58) ( 7+ 21)
625 111 148 138 7 8§ 20 12 20 10 24 28 29 12 15 4
(132+19.1) ( 12+ 72) ( 14+ 53) ( 27+ 26) ( 10% 57)
1250 144 138 124 17 17 17 21 21 20 26 17 17 9 5 10
(135£103) ( 17+ 0.0) ( 21+ 06) ( 20% 52) ( 8% 26)
S9 mix 2500 140 134 123 6 5 11 20 23 11 30 21 26 9 11 8
( 132+ 86) ( 7% 32) ( 18+ 62) ( 26+ 45) ( 9% 15)
) 5000 134 132 129 15 8 18 15 18 12 20 3% 34 9 10 10
( 132+ 25) ( 14+ 51) ( 15+ 3.0) ( 30 87) ( 10+ 06)
0 148 144 132 8 12 12 28 19 20 31 M 3 10 18 16
( M1+ 83) ( 11+ 23) ( 22+ 49) ( 33+ 1.7) ( 15+ 4.2)
313 120 150 168 13 6 12 25 18 24 35 38 33 15 1219
( 1494 195) ( M=+ 21) ( 22+ 38) ( 35+ 25) ( 15+ 35)
625 138 166 145 12 6 12 2 32 25 32 34 30 17 18 18
( 150+ 14.6) ( 13+ 23) ( 26x 51) ( 32+ 20) ( 18 06)
1250 148 168 154 15 9 11 28 16 27 43 32 42 15 19 9
( 157+ 103) ( 12+ 31) ( 24+ 67) ( 39+ 6.1) ( 1% 50)
S9 mix 2500 155 152 167 10 13 11 23 31 29 2% 25 3 12 20 13
( 158+ 7.9) ( 11£ 15) ( 28+ 4.2) ( 28% 49) ( 15 44)
+) 5000 160 163 14 15 16 13 3 34 31 33 29 35 11 18 16
( 159+ 4.6) ( 15+ 15) ( 33+ 17) ( 32+ 31) ( 15+ 36)
Chemical AF2 SA AF2 AF2 9AA
Positive | 1 e (ug/plate) 001 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
Positive Dose(ug/plate) 1 2 10 0.5 2
control
S9 mix (+) Number of 939 994 968 | 324 358 433 | 825 803 912 | 478 427 428 | 386 322 3%
colonies/plate ( 967+275) ( 372+ 558) ( M17£576) ( 444+ 29.2) ( 368+ 39.8)

The purity of the test substance was 99 %.

This substance contained 51 ppm p-methoxyphenol as polymerization in

hibitor, and 19 ppmacetone, 59 ppm acrylonitrile, 55 ppin

propionitrile, 72 ppm methacrolein, 48 ppm isobutylonitrile, 35 ppm hydrogen cyanide, and trace amount of acetonitrile and cis-
crotonitrile as impurities.
AF2:2- (2-Furyl) -3- (5-nitro-2-furyl) acrylamide , SA:Sodium azide, 9AA :9-Aminoacridine, 2AA 2-Aminoanthracene
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In Vitro Chromosomal Aberration Test of Methacrylonitrile
on Cultured Chinese Hamster Cells

L2

A& V= YN ORI RITTHLEREF0
EEBIIonT, FY 4 2—X - NARY—EERE
(CHL/TU) x BV THEAREERB £ L2,

LB (24 H) B X 1S9 mix EFE T OEEM
H (685M) T, 0.67 mg/mL(10 mM) DBEIZHB VT D
50 % % #2 2 A MR EEIIANIIERD SN o 7. SO mix
FHETOERBMEIZBIT B 50 %HMEEREIEIRE L,
027 mg/mLToho7:. fEoT, HEEMES L U°SY mix
SEFAET COEBBMETIE, 0.67 mg/mL(10 mM) %
REHBEL L, RH2TIRERELS. SO mixFET
TOERBUE T, 50 %HRMENHBEOK2EE
EramlBigEs L, N2 CoBEREL:. EE
MIETIX, 24FFHLIBE, HEEROE TIXS mix FEF
ETBLIUGEETCORELEL, Fetstith tEIZ180
fEER%, BATERL, BETL I EIZLY FEAR
FHRREU TR L. ReETRS TR BRERED,
24 BERERLIE B X U°S9 mix JEFELE T O ERBIME ¢
130.67 mg/mL (10 mM), S9 mixfF1E T TO 5L
Tl2027 mg/mLTho7-2 hb, INLOBEY S
BEBEL L T3RERTEBENRE L.

CHL/IUMRE % 24 BS R EHE MR S L US9 mix FETETE
FTCEMBLELL-WTFhORBE BT, ik
DEHEREB L UBEBREMROFRERAIZED S L2
o7, SO mixFETOEERUETIE, TTONE
2 (0.068-0.27 mg/mL) CHREEXEEOFERIEANAD
L, ZOEREEIXT7.5-620 %(gap 2B <) THo 7o,
RS OB R IR (0.068 mg/mL) B L U
PR (0.14 mg/mL) TEE S K, HREEERZEFLFR
B13%BBLUIEB % TH-7>. HEOMBRETIIHFEEES
(p<OOL) ED o Do lzh, FHITFTRBIEIZ &
BUTREMENE Z b7z,

DED#HRID, AEBREFGHETTAY 2 yu=by
X, REERRETERETL (B LHHRL.

Hik
1. (8L /-5
JH—F - 1) V=R 7 (JCRB) %5 AF (1988 4 2
B, AFER R4, BEAR)LAEFr4=—X N
LAY —HEOCHL/IUM%Z, MEZEHALIONLA
TERERIZHAW:.
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2. BEROHEN

BEFI2IE, F4MmiE (CS, Cansera International) % 10
vol% B L7z 4 — 7OV MEM (B KBS e+ Bw
7:.

3. EEREHG

A7) MY NIETSAF v VEBYBEL, &
HEUENHBEZ LG, BEIZEFIRA 75 ZAT(25 cm?,
N)AY RV 2 X 104EO CHL/IUMR %, $ER
SmLEANLT T AIIHEE, 37°CHCOA > F 21X
— 4% —(5%CO)NTREL:. EENETIZ, WiLE
BIBBICHEBRMEL N, 24BBREB L. /-, 8
WML I, WAEEIOE IS mixdEFETE LU
FHAETCORMAREL, LEBRTHESZEFRTITSS
I 18RS E L 72,

4. S9

SHFva—~wrB)E, 72/ V¥ —NE56-X
Y7 TR RS L/ Sprague-Dawley &5 v + @
DGR L0 HMA LA, RNSEthioatL
TS5vol% & L7,

5 WY

Ayryu=pb)(oy FESP-30A, BILRTE
(L)) T, EAFHETAT, RI23 L T 100 mmol/L
LA+ 50 mg/mL ki, DMSOTi350 mg/mLLLE, 7+
b TiZ50 mg/mLA ECTHMBL, &ERS-358 °C, #
H90.3°C, AAES.7kPaT, HE % (AL LT
WIAMFL T2/ —N51ppm, 7X 19 ppm, 7
7)W= MY VE9 ppm, TIEF = b I55ppm, A
$o0lbA4s2ppm, 41V 7FO0= )48 ppm, &
B35 ppm, T b= b EL RO M) LITIE
HREELEC)OWET, 8, EXTERELS. #HE
WEEHIZ, G, EXTTRETH-7.

6. WERMEDRAN

BEME AR L CRBRICER L. BBEBF
ESAK (DY PES KSHT3, BAEHETIE) AL
. BETEEICERL CRREARL, D TERY
BETIEREFR L CHIEOBEOHEBRYE AR % (E8
L7:. HERMERANEIL, TRTCORBRIZBV SR
D10vol%iZ72 b &S 12A7:.
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7. HIRRIEMEHDAIE R

FERETARIIHVC IHBRYEAOLESE L LET
D700, HEYWEOHMIIEMIIRIZTHEL R~ K
ERYE O CHL/IUMAR 4+ A 5 fE A it, a2— L
¥ —# % » % —(Coulter Electronics Ltd.) ¥ v T & &
DT EHN L, HERYENEEORBTBE T
LR O A b o TIEL L1,

FORR, EFRLEL LSO mixEFEFT THOER
BLE T, RSNEIBRED0.67 mg/mL (10 mM) 2B
WTH50 % E MR 5 MEENEERIZRD SR L h
272, S9 mix fFIE T DRI 281 250 %ML
FEMHIBEL L 0.27 mg/mL T# - 7= (Fig. 1),

8. EREOERTE

MEEENGHRROER LY, EHENESL LS
mix EFE T OEREEME T, 067 mg/mL (10 mM)
TREBEEE L, A2 T3BELEEL-0.17, 0.34,
0.67 mg/mL). SO mixfF{E T OEEMAETIE, 50 %
AR R E DM 2IEREr RS NEE L L, &
W2 THRE% 3%%E L7-(0.034, 0.068, 0.14, 0.27, 0.54
mg/mL). BEMEBEHEE L THW,Y, b~ 122 C
(MC, BHIBBELEM L 2705277 3 F
(CPA, Sigma Chemical Co.) 1%, & F R4t (405 5
FETH)ICBMUTHHLL, #RPNEAKEE TS
YL ENHONTVR BESEAL.

REFEEARIIBN T, BEGSBHEOMEECITL
REHI-V27 7 AR, REAEROERB LY
T—=NE =AYy — L AL ENESY T 7.
MBS S BB VWTEII— Ly —A
Ty =S L HREEENE T R o T

9. REFIERENE

MERTO2EEETC, It 3 Py BREENY
0.1 pug/mLiZ7% 5 X ) IZHEFEIIMA /2. REBEFERD
EBUIFEEIHE > TiTo /2. A5 4 FIEREIZ 75 R
IZDEOMIER L7z, fER LU AER %3 vol% ¥ 4 ik
THEE L.

10. $BEMT

MR R PE DR & FREIEEIZL D, 20 %LU L
DHIEFEERT, 7227723k H1205 %L EOD
REHEFTRLEBELEVREY BENRORSBER -
L, BEGROIBEFEELRE L. #0455 (Table 1,
2), BHEMEE LS mixIEHFET COEBRNET
130.67 mg/mL {10 mM) A%, S9 mixfF7E T O 4Frs R
TI30.27 mg/mL A REERITOTELRSEBETH >
Rl ldh, TNLDOBREYEUIBRERLBEGR L
L7
EBLIZRAT74 VRN L, 12075 2ah51E
LNTRBLABRAT74 V%, ALDBEESFNLFILLE
SRV LRVEANIIT— L LIRETHHF L.
FEAROSIE, BRARELEREES - WY AR
HEMMS) 2L 2B FECEDINTITY, kR

150 | —e— treated for 6 hr with S9 mix
] m_ —O— treated for 6 hr without S9 mix
/"~ ~~m--treated for 24 hr without S9 mix

i1 T
100

50 1

Cell growth (% of control)

O v L] v 1 T ¥ h L] M 1 T 1
0 6t 02 03 04 05 06 07
Concentration (mg/mL)

Fig. 1 Growth inhibition of CHL/IU cells treated with
methacrylonitrile

HHVIREDEEOX v v 7, YK, Tk oS
FH OFE & EHEMR (polyploid) DB EIZ SV TEE
L7z, F7HEEEIIOVTIZ 20018, (S5 Es
DWW I RSO D R M % 4T L 7-.

11. 82 & ¥

EATRATEE, BB L UTEMATBE & WERY E R
IZDWTODHHERIL, BELERE, BEEE0iE
HEH, BBEEEROBII>VWTHESL, SBROERD
FRAMIZEEA L7,

REREFELHET H2HBOHBBEREICOWT, At
BREE L Y BRI LR B L USRI T T 4 v Uy
—ODEEHEREDIZL), AEEREYERL -
(p<0.01). 7, AEKERHICELTars Ly - 77—
17 v VOEmEREY (p<0.01) T o7 Chs 0
ERREBELL, AMEN LB S O % hovk L
THREBEREEFEREOFEEIT- 7.

BREIUEE

EHAFIC L R BETHORER% Table 1IREL 7.
A7) O M)V EMZCUREERFABL -3
NORBEHIIBWTY, REEAERES X UEEEMILO
FRERIFED SN2 o7,

G RALERIC X B BRI O R % Table 2127 L
7o XA oynuz FYLEMAZ, S mixFEEET TR
BLZVCTWOMREBEZIBVWTY, REEROEERES
SURBHMEBBEOSERERAIZD N 2o, —F,
SO mixFAETTERELELL-TRTORERH
(0.068~0.27 mg/mL) 128V T, EBEOWERENE
ENRRLoN, FOHBHEEIL75-62.0 %(gap <) T
Hol. Fi, KBERE.068 mg/mL) B L U
(0.14 mg/mL) TREHEMMIEOEE 2 (p<0.01) Min452
Hoh, FOHMBHEEIIZI3%BLLIEB%TH - 7275,
EEEREOHR, BERFHEIZD AL, o1
(p<0.01). Zhid, ZHiBAEE (0.27 mg/mL) Tiddlfain
FRNEIS % EBVETH -2l hhb T, DEHE
BHVRTLTWAZ LRHFRHO/ 0800 IAMETE &
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o fo (BREEMBAE 733 M) Z &t h s, SRLBEIZL
DSBS O EE R ERTFISERD L TR E
PR (WA

AFZ)UZ YLD XAFLENRKECEBBRLTVS
Tryuo= i, RBERILOFEICEERER$RE
KOWERELFRT L, BEHEHBEERRLLZVE
EDRBESNTVASY, 3/, 2¥ryu=byro=
FONVERAFLIRATUIBRL TV AF VLAY
V7= MIRBEEOBERELZRT LY, ToOEAR
FgWS TN L, LFEEBEFHEUL-INS
DIWE, LHIRBEOBEREYFRT LD
ERBESR L2 2 N RSB I N,

BB, AZZVOSFIARLAF VAT 2 1) T— MC
2VTIE, BREEFRBRB IV Y ayVaynnzzHn
ML HRFERBRII BV TREOEEFREShTY
B89, Forya= byl BRERRBRCBGEO
BRABOLATWVSY,
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Table I Chromosome analysis of Chinese hamster cells (CHL/IU) continuously treated with methacrylonitrile
(MPN)* without S9 mix

Concen- Timeof No.of No. of aberrations . No. of cell_s, poLs Trend test Concurrent Mitotic
Group tration exposure cells Others®  with aberrations %) cytotoxicity*® index”

(mg/mL)  (hr)  analysed gap ctb cte csb cse muF total TAG (%) TA (%) TA POL (%) (%)
Solvent® ¢ 24 200 1 0 0 0 1 0 2 0 2 (10 1(05 000 100.0 -
MPN 17 24 2000 1 0 1 0 0 2 0 2(10) 2(10) 000 1196 -
MPN 034 24 200 20 0 0 0 0 2 0 2 {100 0 (00 000 - - 120.7 -
MPN 67 2 20 0 0 0 0 0 0 0 0 0(00 0(00 02 109.0 10.2,9.0

MC  005ug/mL 2 200 3 19 87 3 2 0 114 0 8I*(40.5) 80*(40.0) 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 99 %. This substance contained impurities as follows - p-methoxyphenol as polymerization inhibitor (51 ppm), acetone (19 ppm),
acrylonitrile (59 ppm), propionitrile (55 ppm), methacrolein (72 ppm), isobutylonitrile (18 ppm), hydrogen cyanide (35 ppm), and trace
amount of acetonitrile and cis-crotonitrile.

b) Distilled water 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 number, representing cytotoxicity, was measured with a Coulter
Counter®. h)Metaphase frequency, mitotic index, was calculated by counting 500 cells in each dish.

*: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 methacrylonitrile (MPN)* with and
without S9 mix

Concen- so Time of No. of No. of aberrations .N0~ of cell.s poLe Trend test' Concurrent  Mitotic
Group tration ,Xexposure cells Others?  With aberrations %) cytotoxicity*  index”

(mg/mL) - (hr)  analyseg gap ctb cte csb cse mul total TAG (%) TA (%) TA POL %) (%)
Non-treatment 2000 1 0 0 0 0 1 0 1 (05 1(05) 000 — —
Solvent® 0 - 68 200 0 0 0 0o 0 0 o0 0 0 (00) 0 (00 013 100.0 --
MPN 0.17 - 6-(18) 200 0 0 0O 0 0 0 0 0 0 (00 0(00y 013 102.9 —
MPN 0.34 - 6-(18 200 0 0 1 4 0 0 5 0 3015 3(15 025 - - 104.9 —
MPN 0.67 - 608 200 1 1 0 0 0 0 2 1 2(10) 1(05 02 87.5 12.0,11.2
MC  0lpg/mL - 6-(18) 200 10 59 184 1 3 0 257 4 122*(61.0) 119*(59.5) 0.00 — —
Solvent” 0 + 6-(18 200 2 3 0 1 0 0 6 0 5 (25) 4 (20) 050 100.0 —
MPN 0.068 + 6-(18) 200 4 10 1 0 0 22 0 19%( 9.5) 15*( 7.5) 3.13* 80.3 —
MPN 0.14 + 6-(18) 200 3 16 27 1 0 0 47 0 31*(15.5) 30*(15.0) 1.88* + - 80.7 —
MPN 0.27 + 6-(18) 200 20 146 126 4 0 320 616 0 129%(61.5) 124*(62.0) 0.14 57.5 08, 1.6
MPN 0.54° + 6-(18) — — 20.0 Tox, Tox
CPA Sug/mL + 6-(18) 200 9 47 169 41 0 0 229 1 127%(63.5) 124*(62.0) 0.13 — —

Abbreviations; gap:chromatid gap and chromosome gap, ctb:chromatid break, cte: chromatid exchange, csb:chromosome break,
csechromosome 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 99 %. This substance contained impurities as follows : p-methoxyphenol as polymerization inhibitor (51 ppm), acetone (19 ppm),
acrylonitrile (59 ppm), propionitrile (55 ppm), methacrolein (72 ppm), isobutylonitrile (48 ppm), hydrogen cyanide (35 ppm), and trace
amount of acetonitrile and cis-crotonitrile. b) Distilled water 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 number, representing cytotoxicity,
was measured with a Coulter Counter®. h) Metaphase frequency, mitotic index, was calculated by counting 500 cells in each dish.

i) Chromosome analysis was not performed because there was no metaphase due to cytotoxicity. j}Seven hundred and thirty-three cells were
analysed.

*Significantly different from solvent control at p<0.01 by Fisher’s exact probability test.
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Combined Repeat Dose and Reproductive/Developmental Toxicity Screening Test
of Methacrylonitrile by Oral Administration in Rats

25

TSAFv Yy, TIAMw—, BEAE, HEAK
BBERASOSRIERSN, B, TIF, TIy, T2
FI, = MV EOSERICILERGFEEE LT,
RS E L CIREREESFOREERIIT VY
D= by LVOBBRFELTHFAENRTVERA Y2 )T
ZRYNEFY TEICERL, 1EHhES120LD
Cri:CD(SD)IGS % v FiZ0, 7.5, 158 £ 130 mg/kg
WEETHET v Mo L TREER, REBEE LU
REErEUIT46 HE, M v ML TIIZER, X
BB X IR, 25 NICEE48 I CoOME, KB
BOHRS L, BESW~ORERS L HEE, Wi
WOEME L UHERDREEIIRITTEEILOVTRE
L, UToOR#%87. ‘

1. REKXRESEM

MESERETIE, 30 mg/kgBEOHICRMERE, ~<
Fr) oy MMEBLIUANESZSOVY VEDREFEDOD LN
7o, mRAELFERAETIE, 158X 030 mg/kgBEDHIZ
#HY Y LADEE, 30 mg/kgBEDHIZ I LT F DG
i, IR IV BIUS L ZDOBIENFED S
N, ST, 7585015 mg/kgBEOMES 16, 30
mg/kgBEDHELIHIB X M2 H1 IR B RO RGBS
AbN, REBEAGFRETCULADVERZIN.:. BEE
gCld, FEIZOWT30 mg/kgBEDMEL L UK 5EE
OMICAHNER, BICHEGEEDHEIRO LN, M
Tk, BROETEEB I UCHNEEOHEH3I0
mg/kgBET, LBOBRHERNOTESERSGHET, £
72, DIROHNEBOEESI15E L U30 mg/kgHE TR
HHNT. FREABFRETIY, BoRK R/ ELA
15mg/kg B T36, 30mg/kgBETTHIIZEDO LN,

PEnZ &ERs, D15 mg/kgl EOBEIIBWTH
)L OEE, 075 mg/kg L EDEICBWTLRD
HBUEBEOEEBIUVRBHEOTL AN ENENED
L, L7zd-oT, KBEBREGHTICBITAAY 7O
Z MY NOEEES (NOEL) 13 T7.5 mg/kg/day T&
h, MTIE7.5mg/kg/day kil & E 2 b,

2. 4HEELESM

AFEEERA T, BRSHOMEL b IIREIIRDL
n¥, FERBICOELEIRD R o7,

Lih o T, REBEGTIZBA A7)0z
NV ORERSCLI2BEWOEER L TIIHAIRDOE
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BT 2 EEEE (NOEL) IZv 31 b 30 mg/kg/day
UEEEZONTL.

Hik
1. WBRMES L URSHENES
AF 7Yooz bV (HEEE 99 %, Lot No. P-30A, j&
LR TR0, 3D, EREBVWTHRED S 2 88
BHOWETH 5. AFROUBRYE I LELREBRRI
AN, 4~10 COBEHRTHRE L, BAMBRYE % 8%
EEFONL, BREHEFOBRBYEOREE R L

7o BERBBEERFAY TN VRER) RV,

CHUHEBMEESEDORBEL 5 L) ITERS /.
BT, SEARTEEGTCIHMEETHAL I L
L, PEBELIERRERRIIANTERREL, &
BICELTHEELE., 7, Ih50REWEIIOWVTHE
EAiEL, XEMOL5 %URIIHLZ E%HEL
7.

2. HBEMELURERY

HAFYy—NVZ - )NR~WE Y FITANT8BEHED
Sprague-Dawley %7 v b (Crj:CD(SD)IGS) M ik % 14
HEO®EES L UBLEATV, BIZO2WTIZI0EBED
HEBBRELHE TITo 2k, HBHEAS48EEERL T
10 ERECREBRICH L. XS RBIOKRETHD
354~434 g, WEAT210~259 g TH o 7z, i, BE
21~24 °C, BEE37~62 %, MAREEK1I0~-15[0/BEmME &
UFERBHRE R 12 B R (8BS & 2085 $ TAUT) ISR S vz
NWYTYAFLDORERT, 777 v PREBUESHER
F—TJICESTENII - U a -y I3 A %
PAEL, BAOTRIIE, REPIMESLT, ERA
Moz 1 BEWERAEL/. i3, REITE»HE8/E
Do Y ICEREWHARECRT7A T L—-2, HAF
F=VA Y N—@R) R AT Y LAREMEER
LTIE#RAE L. f@fhE, v BEsTEEAH (CRF-1,
FVLyVERBTER *2BEEHB#THVT, &
BORKIALIRTZKERE BB REEX BT EhthE
HICER S 7.

3. BEBRBSUHERE

HEBERERBCIIMENS v FI25, 158 X U°30
mg/kgN3IBEF IHSTIZIAIEI4A/™MKS L, 30
mg/kgBHOBRTHEEMEOKE, HTHSU4BIE
SEEORENED LN, FOMOKBRERE IR IR
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DOoNgho7z. TOZERL, RRBOBSEIISH
EERCHLVIIEBFINALSNT, KEHEBIZ LB
TFHSNLHEL L T30 mg/kg/day ¥ &€ L, LT,
AH2TISB L U75 mg/kg/day % MR L b IZERE L,
ZNIHAER A ) 7HE RS T ANBEY SO
HEABEREL 2. 1BROBYHITMEL b 1200 L
G2 HOREICE T TRIVEABMEEIZL W E
DT EATo 72,

BEEDHZSWEIIZSHICE L RVEE R OKE -
EOWTEHL, 5mL/kgPBETSy NBEV 7%
AWTIH 1E&ERMICERIcRS L. 50,
BIZOWTIIRRM 4 AEE L OREREN* & t46 8
B, BIZoWTHXEN MHMBLUORER T I TO
REHE, SOURBRIMSAERNES X WS4
I TOHM, RERASIHIITEREBKRTH23E8ET
DEME L7,

4. BREIEH

1) —fREER

MEEFIOWT, KBRUEMTIB1EOHEET, 18
FHBLUMBIC L VITE, MBS R BIERL .

2) H®EHE

EHIOVT, H#51, 2,5 7, 108X 14O
5T, ZORBIZEIIOWTEBTBEMSKTHE S D)
BIUEHBRBI, #iZoW»TIRERKO, 1, 3, 5, 7, 10,
14, 178X U208, WHEO, 1BX4A 05 % 5
CIHEABORE (B E) 12, KERARBIFIZOWT
1345528, 35, 2B L U498 0BE5RB LU E0R
H(E®RA)C, $KREMS (e FRR) IHFEED
WEHERUBICEIEL 7. KEMIES L O &Esn
RE, BIIOoWTRES 125468, 2o WTIIES
175148, BIROA2C208BLUMBOLS40I10D
WTEH L.

3) HBHEENE

BIOoWTEREAMTBRE, I owTIZEREOH
BIUWEOHZREAKEME LA LB, MEMED
HEEPLCBHOBREY R TELOEWO1ASOE
EHErEH L.

4) REBEE
HEOSBE6BIZ DV TH SO R&E (5 43~44
B, RB7r—JRE L THEERET TREY TV,
FECRRPOPKRE(ERS) DMEL . H3BHNE
RIZOWTpH, &A, ¥, v Fok, yovy /s -4
v, VLYY, IR (BlE, TVFART 4 v 2
A, WAL ZH)BLUBRHEAREE) 25 it
BER)EREL, 2IBBERIISDVWIRE(BE) B
SUREBENE, 77 2REL:.

5) MAFRE
OISOV THREG46 O H ORI, MO

WEBBYEH6FICOVT %S H (BE4ROD
B2, 16~22BFRME S 872K, T-F VKRBT Tl
BRREMR L W HRIM L, EDTA - 2K B L 7- 1M % A
WORIERER, ~< b2 )y M, RSk, B iEkE
Lk, BRENE), ~EFO0EVB(VT7 Y X FATE
7O E), PHRORER RO, ~~r2yy
MEL VB, PHRORANEZ OV LB (R,
NETFOEVELIVER), FHROLE~ATI oY 8
BN b7y M, ~EZ0EYEL0ER) (UL,
HENMEKEH$3EBF-820, > A X v 7 R), WHAMEKYEK
(Brecheri®) B & 'EH LK E % i (May-Griinwald-
Giemsafts) 2 BIE L. T/, 3.8% 7 T 8 MY
DL THER L A4, 3000 BEE/45 T 1045 MR LS8 L T
Bonlm¥ErHNT, YOO Voo LR
TIAFVE)BLIUERLRD PO LR T S 2 F %
BT Y U8 (LE, MaEEeHEEE T AL
v KC-10A, N7 2% )Y lE L7,

6) MBEEILFHRE

EOEFIIZOVTHS6HOBREOLREED, MO
HWEERYEEFICOVWTHRESH(HEA4RENY
B, 162205 E S 6701, MRFRE L R,
PRARKEIAR & WARIML L, ~/%0 L3 L 7-1%, 3000
/P TI0ODEELTH L TEBON-MES AT
GOT(IFCCHI B LU/ Na— 2 (AFx U F+— YiE) %
BE L, BRI % 3000 @&/ 5 C 10 5 R0 40 L
TSN MEE AV TGPTURCCE), 7AH 1) k2
7 7 % —+ (Bessey-Lowry ), vGTP(AELy-7 1L %
INp-ZhOT7 Y FEEE), 7Y 255 —F
(FoE7FINF43) Y EEE), BaLRAFO— ),
VOBRE(LLE, BERE), FU SRy RS
O—ViEEE), REIVEL(TYEY LY L&), R
FER(ILT7 ¥ A 72/ -k, yLPF=
¥ (Jaffeik), # N7 4 (OCPCH), ##E) o (Fiske-
SubbaRow &), #EH (Y Ly rig) (LLE, BBSHK
EE7I50%, HIBER), FrUY LA, AU s AL
L, RAKEE, BERAAEES08, a—=> »)
sa— )V (BREEEE, 20514 FKHY % —CL6M,
TFEBEE), BEAFEP L UA/GHEIE, +ro—2
7T - MEERKENE, £BEBERIKEESECTE-150,
EX)RHEL .

7) ERSLUBEREBATE

EOEBIZOVWTHRS46BDZHIT, SN EFES
L, T—7 VB T CROERMEFE S i L.
DRI EESE (ME4ADRA) IS, TRABT
PUIRECEAMI# T 424 H (8551 808 H) 12, 11425
BETOEFROON 2 KRBT FNUILIE26 0128
Lz, 70, B, O, BPBE, B, MRk, S0 1
B, BE, BELGEBLIUVHENDEELWETLELD
W, MITEETHMBUA OERETRL100% £ L CHEL
BEervEIBLE.
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8) JRIBHEMFRE

M DB oV TR (KRB - /NBN), TR, MER,
Bk (£5), LEAME(ESR), BIB(ER), B, G
Wi, MERAEIR, &, B8, BEIBBIVRE), R
B, +—38B, =8, EBOSA IAREESD), B,
g, RS, WBIE, 2%, MEEXEel), BREL),
BEbE, FEE(EA), HMEEEER), R, HEG
Eigsts, £6), WEGESR), TEAEHS X UER),
e, BRER(EA), N—F-BREER), FUBRGKRE, #
DR, EHEEER), WE(EHEt), KRE(EHRe
tr, A5), WE(EE), G CEREE), BREEY ¥
JNEE, FEEY VN (EAR), BTROER), FTROE
), BETRER), LEMEE) 2 EEKIIE> TNT
74 VaB%k, BYLTARMRYY Y- IF T URE
ER, RO o EREERLER L THERLL.

9) 4VEREIRE
HEAFIZOWT, REREBEEO 0BFEP»LXRBET
OFH, FLFERGICL HEERRERTERL, ¥
SAMES T CHEEIAER R (RIERTHI, BEHIETH, REH
BHR, FIEHREB X URIERIE) OHEE TV, A
HORBEEEY4ED»S6HOBMT2EU LB RT b
DEFEELHELL:. BEKLEES S IIREHAF7H
DEskisEl TALNLBEICHARORE B L.
BE514EOEICOWT, RRBREATYF» 61
TUEBHAHLE) TI4BM*REL LTHRBESEL
RREOBIIIEOERN OIS D 2 VITIERA X TIEARS
ITHEFARHESN-BAE L, KEBEEROB & L.
HEOR T IO TFEICERESRBESI LB ELL,
REE KRS/ FEEEHME) X100] B L U%
fa [ (ZRaEh /R MBI WER) X100] 2 HEH L.

10) s L UHERERE
TRLZBEFIZOVWT, FR21B»608%#T 8
3T, DR, WEIRE, ATFERBIURCRES,
WEIBOMB I UNELBELL. BHIRBIIS KT
AFEF LS, FOA*WEORL L. TOERD
5, HRSEITROB > LWEOR (AR TH)ETO
B, HE R (VR M/ I AR IERR) X100], iR
[ (i W RE BB/ RIE ) X100], A B[ (HERRFE
IR/ B ERE) X100), WHE4IHNWER((WE48
BB IBORD SN LM/ IEE Ik L S
W) X10018 S Ot (AR 1 3/ BB B L 72,

11) HFERO—RREBRRS L UEHFE

LElzoVT, WEOH2LME4HETIALIE, &
EBLIUREYHEL, —HIRESLUNERIIOVTH
g7, P, BEAREAHERTHEEEBEORBL L
AN

BRERPOFERDIBOETE [((HEI4HEFR
B/ ERERBAFRH)X100] 1ML HEME LTHE
L, M s VERHEGE 2o HERIBRTHE LT
Fo 7.
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4

12) HEROKSAE

LHlzonT, BEO, 18104 B ICEKEICHEL,
REEIIESZYOEREFOEEDOER 2 LTII]
EOMENFEHERE: LTHHE- 7.

13) HFERDER

FREBREDS ISR L. ZOMOBHIOVTIE, W
FA4R AN R(OERE2EL) 2 BE L, “BRILRER
AEICL YV REFEY, £H0OKRE - At AROIE
gL,

5. IRETEER

HEBOEEORE, RBE, ThE, HERBIV
WE4OBWEERL L IOHBRBEEREREDI D]
BREOBEZ L — FPALRFHRICOWTIRERAR
YRRERITV, TORER, FEEFAONIGEIT2HK
By RETHIFLA. 272 L, ThoOBRECAES
OB4 13 Fisher DEEHEFHREE L AV,

RREOENMIEE 2 5 IR EESERERED S
LB EORBE S L — R L NARRII DWW TR
Kruskal-Wallis DR EETHEF L, FEENLLNILYE
413, Mann-Whitney D U-HEFE % BV THERIT L.

FOMOERIZOWT, Bartlett OREFEIZL - TH
SEEERN L, S980OBEIE, —TERESBINE
TN, AEENLLN-BE1L, Dunnett DRFEE
S OWBIR L. AESEOEEE, Kruskal-Wallis ik
T L, BEEN L L N/2854E1E, Mann-Whitney @
U-KREETHAVTHRITLL. &8, FEROBEBL
DRI BT, AR, M, FEBEAFEB L UM
HAKRELZ S FICEASFTTEREIZOWVWT, 1E%FEARE
fird L THETHEZT- 7.

INOH BB L ERYEESH EOMOREIIBNT
i3, WThDEEKEEZS5% & LT

HR

1. REESEMN
(1) —fkeE
BT, WThoBIILEFEIRDohzho .
i3, 15 mg/kgBED 16 CHEHR21 B LAFEIZ, 30
mg/kg B 1 I CHEIR17 B AR, HIMRB (S4#&ks58)
FCHETREESZOONAUMACEREIED LN 2o
7o ZOETEREIREMESRECIRORE & HE
Enreh, HRTERICABRFEMICLELERRAT S
EDNHLNTWAI L hs, BREEEE & HK
L7
(2) & (Fig. 1)
Ml & DATRBE L B L CTAELERBOLN 2P
7.
(3) #HsRE (Fig.2)
BT 15 mg/kgBHETIHRE 4 HIZEMESRD L1t
HTid, 158 X 0730 mg/kg B CTHRIRRIIR S BEOE
5201z, 15 mg/kgBECIEIRESHIZ, WRELELT
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Fig.1 Body weight changes of rats treated orally with methacrylonitrile in combined repeat dose and
reproductive/developmental toxicity screening test

B0 o Nh, MERBICE, EREHLLES
REFRO SN G 7. 552 B BET b ETH
EHBLTEMHBAOETIALATVWE 2 ¢, wiFhd
—BEDENTHLI 0o, HBWEIZL 2ERE,
T TId k&2 507

(4) ERE

BORLGSHE L OB HE L TEEL T2
Loz,

(5) MAFHRE (Table 1, 2)

HTII30 mg/kgBETHRMERKE, ~<r2 ) v MMESB
LSUNEZOE CRICHEEY LB L TRIE, 2600
T O ECVEBRICEEN AN, FOoraLY
CEERMOEMIZIONTIE, BELZEHTH Y, mMARE
KB AR OGN TR W Ehs, BEREHTHIIZV
bDEEZ LN MIZT5 mg/kgBETIHEMIFRIR
NEE, ) /3 OBAHE, 15 me/kg B CEHRKIMEA
ESUE Y BEORMENED SN, BITHKEN TR WL

ZETHY, HEYELOBERIIZVLDEE2 LN
72,

M TI230 mg/kg B TEHRMEMANE S TV il ED
&M, 758 X U015 mg/kg B TIRKBF PR O RAE A
DoNLH, BT IHOBEIIELARLN LN &
7o, HBWEEOBEREI 2V D EEL S n.

(6) MABEILFIRE (Table 3,4)

BETIXISB L U30 mg/kgBETT N AY KA T 7 4 —
EBLFA )T LOBME, 30 mg/kgBETHI L7 F 2o
DEAENBOONI. TLAYERRT 75— OEAEC
DV, BEHFNEREF WL EZ LN,

T30 mg/kgBETHEY ) ML BLU T La—2
DEEAED LRIz MBIZ75 mg/kgBETRESZZDE
EFED NN, BRARBEOADELTH Y, #HEY
BroEkiiznwboeEz: sns.

(7) &I
HETIX, 30 mg/kg BED 11203 B RIS OIS 8 BE A5
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T, 758 %0515 mg/kgBOZ 1B, % 5UNI30
mg/kgBE D 2611218 BRSO BS R B HEASTED b h 7z,
(8) HEEHE (Table 5, 6)

#TIX, 30 mg/kg BT BREE L ILEL L THFRROAEN
EEILHENROLNT.

MTix, 7.5 mg/kgl OB ESHECULROMTESE,
oM ES I EENA 5N, 15 mg/kgh EDHEE
BCLROMYES, 30 mg/kg B CHBOENEEIC
EEAFAD SN, 30 mg/kgHETIE, BROEHES
BIUHHEEIIOEHEIED LN,

(9) HIBBEFRE (Table7)

i L b SRS IR S OB REIATA S N BT,

BEOVLANED LN,

T, ERMMOALNKRETIE, BEOMILEM
HFEBEED 16, 15 mg/kgBED 35, 30 me/kgBED 7H]
A LN, FELEERENSED LN,
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Fig.2 Food consumption of rats treated orally with methacrylonitrile in combined repeat dose and
reproductive/developmental toxicity screening test
Significantly different from 0 mg/kg group (*p<0.05)
BHHRT 2. HWRESMH

(1) 4FEERRTE (Table 8)

XRITOHH, TREBIUZHEBIILRGHEL D
HBELEHE L CTHAELERAD N o7, XEBA
A A530 me/kg BT IHIZA ORI, MOMEYRKR
Z, WEOHNEE L URBASFRECEEBIIETR
BHONLZD o7z, NEFNIEEL L 7.5 mg/kg i
T&1BI, 15mg/kgBET2HIED LN,

HEARBRETCRIXTERPIIEBERLBOERH30
mg/kgBETIHIZ AL NAS, ZOFIIKES L UEE
AR L7z,

(2) ik &L UTHEKEEZ (Table 9)

TIRIAM, WEXE, HEFE AFRE HERHK oK
#HOMERIBEERRBIUHBER, SRE#HELY
MR L CAELREREO LN/,

B, DHRBETHREEOFRTIEANT.S mg/kgHETHE]
%, 30 mg/kgBECHESBIB L UMTHIZRD ORI, 30
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mg/kgBEEDRTIRD S HH3IFI B L UHH6FHIIE DR
TH-720, ZOBSYIIMESIGIOFERLHEL,
WHETENCRBEEAON 2h o7
(3) #HERDOEFE (Table 9)
FEHRGHEOEBELEBL CHELEIIZED LN,
PR A
(4) FERO—MIKEE
FET b B VI ARBBI A BB CIEL B, 7.5 mg/kgB¥
THE2HE, 15 mg/kgBECHIFIZA L N7-D%, 30 mg/kg
BT 2V IEFHFIIACN T, HEMEICL S
EBUEIVWbDLEEZ LN
HEFPTIE30 mg/kgBEOM LB BERRD SN
NDHTHoT.
(8) HERDKEHE (Table 9)
BEHSHLOMBEIABE L CEELEIROOAS
o7,
(6) $ERMEIR
U IREIZO N7,
HE4BEMmEICIE, 75 mg/kgBEOBIPIITROE
BEEAT, 30 mg/kgBEDOREIFIIIMER A GRS,
CRERALN Do 7.

TR

1. RERSSEMN

MEZEEETIE, 30 mg/kgBEOHIZRMERE, ~~
Py MEBLUANETSOUE Y BORENEDON
oo ZOEE, Ao )L HFE5ICE0FDL
BRBIUNEZQ L ORL % EOBMMROARE S
NTwaIZlins, HEMEA I ILIAEHLEZEZLN
7z,

Mg LFERAETIX, HICDWT158 X U830 mg/ke
BEoH ) o OEME, 30 mg/kgBIZ LT F D&
ENRED SN, WHEMEDOEBEHEINN, FHE
HEFEBRETHERIIBENZDON VI DG, 20
BFEIZOWTIEHLATLE o7, WIZDWT30

mg/kg BB YN E LY BIT SV - A0BHENE
wHnrz. FEIZ oW T, 30 mg/kgBEOHICHTE

£, BWICHEGEE, I-ERSHEOBIANEEDOSE
HERHLNTWE I EDL, REBEHABENIIFROEE
BED LN LD 72, ZOEIZFROBEETEC &
LHLDLHE N,

R TIE, 7T5BL 15 mg/kgBEOME 161, 30
mg/kgHEOHE 1B & CH2E IR B RE O R EIEH
Lon, HEMABENIEUSAFEREINRZ. 208
g, 22700 Py VICEBBESY?H A 2 EHH
EENTWwAEIES F/-, Xy 7u- ) AOEH®
BROFSEHABY THRBENBOBREEI A LI
IEDS, BWEBEMEILLILEBEEZ LN,

HBEEE TIIME D30 me/kgBEICRTRD TR DM, §2
BONEES L CHANEBOEENS AL, KEHE
HAETIT5 me/kegBETHEIF, 30 mg/kgBETHETH)

IEEI AR SN TOEE, Ay I b

YL ABEOUEMARES R TN E9hE, 2
yoryo= b5 E BT A EHEOEL
EEZONT T, ERSBUVBOBGEZEDNS
EFASI, 158 X030 mg/kgBF I3 ESOEME
LEDH LN, LEICTFREARERETCREFEIALNL
Mol FoEBETILLRLREESME LT
HHLN, HEFNELEEE TV ERESINTEI D,
LIKOERO—DIZEOSEToNTn5E". —F,
Ao by OEEBEOKSERREY O
TRELCEDIEES L UMOBERELFASN, 252
JoZ M) N L BENEOEENEZLNSE, LT
MHoT, FRABTALRALEOHENEES L OCHME
EOEMLHEBYE L ABEMMEMOEEL RSN
7.

UEoZ &ho, D15 mg/kgl EDOHGEEIZB VT
H 7 LOBRE, HMOT75 mg/kgl EOREEIIBANT
LIROHNEEOHEB L UOBREHBEOUNL ANENE
NBO LN LA T RBBREGTIIBT L2572
Ju= b LoEESE (NOEL) I3 T7.5 mg/kg/day
THY, MTIX75mg/kg/dayRifi & ZEz Hh7:.

2. W4t SHM

FERERA Tit, B 5B IMBOTREE, HOMK
BB L SRR, T/, AEHOEE, HELEABL
OO B3 UNOWBE GIF)0ERL S LIRS
T A S Y, 30 mg/kg O ETEEROIFEMEBER
FIZBWTLEFIZED NG o 72,

B O, EIREIE, AEH. HEE. SmE,
RIS, HERIBETRERSIUHRETIL, 25y
DO P ABESICLABBREDON o, B,
30 mg/kg BEDO BB 1 FI TR T I ICHEIFIE X
VI FI DR A L NI-H, TOBMY DO —fXIKES
LUEBRTREREEACKT, BROIIHMESIFIOFHER
YHEL, FERORFILEFTIAGN » o722k
o, R EHEBYE S OBERIZOVWTIEEL T
X hor:.

HTHEBO—IREE, HERALFE, KEBLIUHKT
X, BREHLLEBRIADON L, o7,

BEDZ En, MEOEEBLUHEROREIZE
BEEL LHEBYROEBIZD N2>, LI
T, ARBEETIBTLAYZV O M)V OR
BHRSICIABEYOER L S PIZHAEROREE IINT
AEEME (NOEL) 2T b 30 mg/kg/day Ll £ & &
Y (AN
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Table 1 Hematological findings of male rats treated orally with methacrylonitrile in combined repeat dose and
reproductive/developmental toxicity screening test

Item 0 mg/kg 7.5 mg/kg 15 mg/kg 30 mg/kg
Number of animals 12 12 12 12

RBC (10*/4L) 904.7 + 39.7 915.3 +29.8 910.5 + 26.9 856.7 & 38.6%+
Hematocrit (%) 48.68 £ 2.65 48.39 £ 2.42 48.01 + 2.01 46.23 + 1.61*
Hemoglobin (g/dL) 16.38 + 0.63 16.22 +0.72 15.88 + 0.52 15.52 + 0.62**
MCV({L) 53.81 + 1.65 52.87 +1.81 52.73 + 1.40 53.99 + 148
MCH (pg) 18.11 = 0.55 17.71 £0.48 17.43 + 0.39** 18.12 +0.56
MCHC (g/dL) 33.68+1.03 3351 +0.86 33.07 £0.77 33.57 +0.52
WBC (10%/4L) 107.1+27.9 113.8 +24.1 117.3+280 114.0 + 234
Platelet (10°/4L) 113.95+ 11.09 116.83 = 8.70 109.61 + 13.75 107.32 + 14.73
Reticulocyte (%) 21338 198+35 18.8+4.0 233+46
PT (sec) 15.75 % 1.62 ’ 15.28 + 147 15.33 + 1.70 14.13 + 0.61**
APTT (sec) 26.21+2.24 25.65 + 2.60 26.01 & 2.45 24.66 + 2.55

Differential leukocyte counts (%)
Neutrophils

Stab form 1516 19+13 16118 2312
Segmented 78+29 11.9 £5.2* 91+39 103+32
Eosinophils 16+ 1.2 L1£12 11£1.7 0.8+0.7
Basophils 0.0+0.0 0.0+00 0.0+00 0.0+00
Monocytes 04+07 1.0x10 0.8+09 09+09
Lymphocytes 88.8+ 39 84.1 +=41* 874 +6.1 85.7+ 3.0

Values are expressed as Mean=+S.D.
Significantly different from 0 mg/kg group (*p<<0.05, **p<0.01)

Table 2 Hematological findings of female rats treated orally with methacrylonitrile in combined repeat dose and
reproductive/developmental toxicity screening test

Item 0 mg/kg 7.5 mg/kg 15 mg/kg 30 mg/kg
Number of animals 6 6 6 6
RBC(10'/4L) 682.8 + 51.9 688.0 + 28.7 651.8 & 31.0 678.2 £ 32.1
Hematocrit (%) 11.05 + 1.52 41.28 +2.31 40.62 £ 2.73 42.53 £ 1.53
Hemoglobin (g/dL) 13.57+ 067 13.55 £ 043 13.27 2 0.80 13.50 + 0.56
MCV(fL) 60.28 £ 3.02 60.02 £ 2.73 62.27 = 2.10 62.77 + 1.65
MCH(pg) 19.92 +0.82 19.72 £ 0.80 20.37 £ 0.73 19.90 + 0.46
MCHC (g/dL) 33.05+0.73 32.87 £ 1.23 32.70 £ 0.64 31.77 £ 0.57*
WBC (10%/uL) 122.7 £ 253 139.7 = 26.8 128.2 = 15.9 123.2+314
Platelet (10"/,L) 114.18 £ 9.81 113.38 + 16.29 122.58 + 16.71 123.28 £9.72
Reticulocyte (%) 57.5x 215 44.3+£175 71.3+17.6 68.7 £ 206
PT(sec) 13.85+0.27 13.90 £0.27 14.13 £ 043 14.07 £0.18
APTT (sec) 19.38 = 1.10 18.38 £1.25 1942 + 1.15 19.13 £ 0.94

Differential leukocyte counts (%)
Neutrophils

Stab form 40+24 1.3+ 1.2% 0.7 £ 0.8** 23+15
Segmented 265+99 22873 25.0+87 237179
Eosinophils 0.7+08 1.0+13 0.0=+00 05+1.2
Basophils » 0.0x0.0 0.0+00 0.0+00 0.0+0.0
Monocytes 1.2x15 0708 0204 1.0+ 06
Lymphocytes 677114 742+ 80 74.2+83 72575

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 methacrylonitrile in combined repeat dose and
reproductive/developmental toxicity screening test

Item 0 mg/kg 7.5 mg/kg 15 mg/kg 30 mg/kg
Number of animals 12 12 12 12
Total protein{g/dL) 5.88 £0.21 6.00£0.24 6.03£0.18 593031
A/G 1.092 + 0.089 1.063 + 0.067 1.107 £ 0.100 1.076 £ 0.097
Protein fraction (%) ‘
Albumin 52.23£2.03 51.63 + 1.56 52.53 £ 2.23 51.87 +2.20
oy-globulin 21.89 + 241 22,96+ 1.36 22231245 2214+ 228
o,-globulin 9.17 + 0.62 8.99 + 0.61 8.74 £ 052 9.35+0.89
B-globulin 13.93 £0.82 13.85+0.99 14.03 £ 0.68 1398+ 1.24
y-globulin 2.78 £0.87 2.58 +0.87 247 +0.54 2.66 + 0.56
GOT(IU/L) 593 +6.0 72.5%19.6 62.0£14.7 73.8 £ 355
GPT(IU/L) 24.3+5.8 34.0+173 25.6 £ 5.5 303157
ALP(IU/L) 273.9£59.8 2352110 217.6 £ 634* 198.8 +41.8**
ChE(TU/L) 61.8+28.6 69.7 £ 28.3 60.3 +15.7 55.2 + 14.0
yGTP(IU/L) 0.37+0.13 048 +0.24 040£0.14 043 +£0.17
Total bilirubin {mg/dL) 0.059 = 0.010 0.068 = 0.022 0.062 + 0.006 0.070 £ 0.015
Glucose (mg/dL) 1726 £19.2 176.6 +18.2 182.3 £ 18.6 184.3 £ 325
Total cholesterol (mg/dL) 604 +13.8 625129 60.8 + 8.5 59.6 £ 9.3
Triglyceride (mg/dL) 51.1£20.1 4381248 66.6 £ 37.1 61.8 +38.1
Phospholipids (mg/dL) 101.9+19.3 104.9+£17.1 1094 £ 14.2 106.3 £ 19.8
Urea nitrogen (mg/dL) 15.38 = 110 14.90 + 1.30 15.27 +1.56 14.67 £ 242
Creatinine (mg/dL) 0.158 £ 0.033 0.475 £ 0.068 0.492 £+ 0.012 0.513 £ 0.081**
Sodium (mEq/L) 14142 £0.87 141.67 £ 1.30 141.29 £1.37 141.04 £ 1.03
Potassium (mEq/L) 4.861 +0.253 4,709 £ 0.212 4.522 £ 0.178** 4.613 = 0.208*
Chlorine (mEq/L) 105.6 £ 1.6 1059+12 1058+ 1.3 1054 £ 1.2
Calcium {mg/dL) 9.65 £ 0.33 9.51 £0.33 9.58 £ 0.15 9.56 + 0.26
Inorganic phosphorous (mg/dL) 7.13+043 6.93 £ 0.46 6.73 + 044 7.07 £0.55

Values are expressed as Mean=S.D.
Significantly different from 0 mg/kg group (*p<0.05, **p<0.01)

646



b0 R/ u pull R D7

Table 4 Blood chemical findings of female rats treated orally with methacrylonitrile in combined repeat dose and
reproductive/developmental toxicity screening test

Item 0 mg/kg 7.5 mg/kg 15 mg/kg 30 mg/kg
Number of animals 6 6 6 6
Total protein(g/dL) 5.60 1 0.44 5.53 +£0.21 5.55 +0.15 548 +0.26
A/G 1.180 £ 0.114 1.152 £ 0.059 1.120 £0.038 1.175 £ 0.046
Protein fraction (%)
Albumin 54.17 = 2.46 53.57 = 1.29 52.92 +0.84 51.07 +0.97
o,-globulin 21.13+ 185 20.08 = 1.1 21.65+1.78 2137287
o,-globulin 845+ 1.33 10.00 + 1.55 9.62 +0.88 8.87 +1.80
B-globulin 13.83 £ 1.15 14.17 £0.73 1402 £ 1.11 13.52 +1.36
v-globulin 242 %0.89 2.18 = 0.66 1.80 £ 046 2.18 £0.67
GOT(1U/L) 80.2+19.0 87.5+15.2 83.8 £15.0 732117
GPT(JU/L) 38.5+98 33.3+4.7 385+76 280+72
ALP(IU/L) 1275644 147.2 £ 30.1 1172 £213 151.8 574
ChEQU/L) 246.0 £ 36.7 211.8 =404 226.2 +45.6 213.2 + 5341
v-GTP(IU/L) 0.77 £0.33 0.83 £0.36 0.55 £0.19 0.75+0.18
Total bilirubin (mg/dL) 0.058 £ 0.012 0.055 + 0.015 0.078 +0.019 0.080 +0.011*
Glucose (mg/dL) 126.7 £ 8.2 1283+ 114 131.0 + 164 148.0 + 13.9*
Total cholesterol {(mg/dL) 58.2+3.5 57.5+12.6 66.7 £9.3 51.0 £ 9.0
Triglyceride (mg/dL) 33.8+82 41.7 £ 40.1 46,5+ 19.6 62.3+43.1
Phospholipids (mg/dL) 113.8 £6.7 111.3+21.5 128.3+ 130 108.8 = 15.1
Urea nitrogen (mg/dL) 16.03 + 1.34 19.62 + 0.96** 16.83 +2.77 17.47 +3.58
Creatinine (mg/dL) 0.532 £ 0.034 0.560 + 0.010 0.568 = 0.041 0.557 + 0.061
Sodium(mEq/L) 140.92 £ 1.24 111.25 + 1.64 140.67 + 1.03 11042 £ 1.39
Potassium{mEq/L) 41.670 £ 0.280 1.657 = 0.309 1.710 £0.374 4.790 # 0.152
Chlorine (mEq/L) 1090+ 1.1 108.7+ 1.8 1083+ 1.0 1085+ 141
Calcium (mg/dL) 9.85+ 0.50 9.78 -+ 0.25 9.65 +0.39 9.70 + 0.10
Inorganic phosphorous (mg/dL) 8.53+1.25 8.90 + 0.92 8.02 £ 041 8.30 % 0.39

Values are expressed as Mean+S.D.

Significantly different trom 0 mg/kg group (*p<0.05, **p<0.01)
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Table 5 Absolute and relative organ weights of male rats treated orally with methacrylonitrile in combined
repeat dose and reproductive/developmental toxicity screening test

Item 0 mg/kg 7.5mg/kg 15 mg/kg 30 mg/kg

Number of animals 12 12 12 12

Body weight (g) 511.8 +50.2 501.9 £51.9 5024 £ 16.0 500.2 * 58.0

Absolute organ weight
Brain(g) 2.200 £ 0.066 2.240 £ 0.070 2.193 £ 0.078 2.235+0.081
Heart (g) 1.504 +0.173 1.464 £0.196 1433+ 0.115 1403 £ 0.119
Liver (g) 13.891 £ 2.222 13.664 + 1.896 14.575 £ 2.256 15.398 * 2.655
Kidneys(g) 3.329 = 0.358 3.216 £0.313 3.084 £+ 0.446 3.168 £0.280
Spleen(g) 0.748 £ 0.104 0.715 + 0.082 0.703 +0.123 0.790 £0.128
Adrenals (mg) 57.8+6.2 60.3 +10.0 60.3+ 8.6 62474
Thymus (mg) 299.8 +52.6 276.1 £ 654 271.7+53.2 282.2 £100.2
Testes(g) 3.234 £0.550 3.280+0.236 3.191 + 0.308 3442 £0.245
Epididymides (g) 1.233 £0.205 1.243 £ 0.061 1.271+£0.120 1.301 = 0.098

Relative organ weight
Brain (g%) 0.432 +=0.043 0450 £ 0.046 0.437 £ 0.033 0452 £ 0.042
Heart (g%) 0.293 = 0.021 0.292 £ 0.019 0.286 +0.018 0.283 +£0.018
Liver (g%) 2.698 +0.199 2.717 £ 0.181 2.889 + 0.244 3.063 +0.230**
Kidneys (g%) 0.651 +0.049 0.643 + 0.053 0.612 + 0.041 0.635 % 0.038
Spleen (g%)* 0.147 2:0.019 0.142 = 0.016 0.139 + 0.020 0.158 £0.019
Adrenals (mg%) 11.320 = 0.859 12.008 £ 1.597 11.998 + 1.305 12.512 +1.032
Thymus (mg%) 59.102 +12.036 54.784 + 10.731 54.043 £9.930 56.000 + 16.133
Testes (g%) 0.639 +£0.131 0.658 + 0.063 0.638 = 0.083 0.696 £ 0.079
Epididymides (g%) 0.245 £ 0.051 0.250 + 0.030 0.254 = 0.027 0.262 £ 0.027

Values are expressed as Mean+S.D.

Significantly different from 0 mg/kg group {**p<0.01)

Table 6 Absolute and relative organ weights of female rats treated orally with methacrylonitrile in combined
repeat dose and reproductive/developmental toxicity screening test

Item 0 mg/kg 7.5mg/kg 15 mg/kg 30 mg/kg

Number of animals 11 11 10 11

Body weight (g) 309.1 £19.9 311.5+ 215 306.9+18.2 308.7+ 216

Absolute organ weight
Brain(g) 2.051 £+ 0.107 2.029 £ 0.053 2.051 + 0.062 2.013 £ 0.066
Heart (g) 0.922 +£0.042 1.005 + 0.132* 0.980 + 0.051* 1.024 + 0.135*
Liver (g) 9.694 = 0.746 10.659 £ 1.004 10478 + 0.929 10.724 £ 1.210*
Kidneys (g) 1.968 + 0.134 2.022 £0.151 2010+ 0.145 2.015+0.178
Spleen (g) 0.613 £0.098 0.625 £ 0.110 0.673 £+ 0.103 0.838 £0.119**
Adrenals (mg) 71.8+83 80.5+11.7 713470 79.0 +£10.8
Thymus (mg) 2196 +71.3 2231773 196.8 + 60.7 200.3 +54.6
Ovaries (mg) 1063+ 7.3 106.0+7.2 106.8 +12.7 109.5+10.1

Relative organ weight
Brain{g%) 0.666 = 0.053 0.653 +0.041 0.671 +0.034 0.655 + 0.053
Heart (g%) 0.298 £ 0.017 0.324 £0.040 0.319 £ 0.018* 0.330 + 0.036*
Liver (g%) 3.140 £ 0.213 3420 £0.166** 3413 £ 0.215** 3.465 + 0.206**
Kidneys (g%) 0.637 +0.043 0.652 + 0.053 0.655 = 0.043 0.655 +0.042
Spleen (g%) 0.196 +0.024 0.200 £0.024 0.220 £ 0.038 0.274 £ 0.038**
Adrenals (mg%) 23.252 + 2416 25.780 £ 2.796 23.226 £ 1.744 25.562 + 2.662
Thymus (mg%) 70.383 £ 19.74 71.106 + 22.416 64.247 £ 20.346 65.323 + 18.878
Ovaries (mg%) 34.480 + 2.8%6 34.155 +2.995 34.797 £ 3.513 35.598 + 3475

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 7 Histopathological findings of rats treated orally with methacrylonitrile in combined repeat dose and
reproductive/developmental toxicity screening test

Item 0 mg/kg 7.5 mg/kg 15 mg/kg 30 mg/kg
<Male>
Number of animals examined 12 12 12 12
Organ:Findings Grade
Glandular stomach: Erosion + 0 0 0 1
<Female>
Number of animals examined 12 12 12 12
Organ:Findings Grade
Glandular stomach:Erosion + 0 1 1 2
Spleen:Hematopoiesis, extramedullary + 1 0 3 ‘ 7*

Values are number of animals with findings.
Grade of histopathological finding; +:slight.
Significantly different from 0 mg/kg group (*p<0.05)

Table 8 Influence of methacrylonitrile on reproductive performance of rats treated orally in combined repeat dose
and reproductive/developmental toxicity screening test

Item 0 mg/kg 7.5 mg/kg 15 mg/kg 30 mg/kg
Number of animals examined 12 12 12 12
Number of pairs mated 12 12 12 12
Number of pairs with successful copulation 12 12 12 11
Duration of mating (day, Mean+S.D.) 23+08 29409 29+1.1 35+36
Copulation Index* (%) 100.0 100.0 100.0 91.7
Number of pregnant animals 11 11 10 11
Fertility index ® (%) 91.7 91.7 83.3 100.0

a) (Number of pairs with successful copulation/number of pairs mated) X100.
b) (Number of pregnant animals/number of pairs with successful copulation)100.
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Table 9 Influence of methacrylonitrile on developmental performance of rats treated orally in combined repeat dose
and reproductive/developmental toxicity screening test

Item 0 mg/kg 7.5 mg/kg 15 mg/kg 30 mg/kg
Number of pregnant animals 11 11 10 11
Number of implantation sites 152+ 1.7 157+1.3 158+ 1.1 16.0+20
Number of pups born 14.5x17 MaA£22 150+ 1.6 145423
Delivery index* (%) 9%.0+72 91.5+12.8 94.9+6.5 91.2 £ 106
Number of live pups M5£17 143121 150+ 1.6 13.6 +4.3
Live birth index® (%) 100.0 £ 0.0 995+ 138 100.0+ 0.0 920+246
Sex ratio (Male/Female) 121 £0.62 0.83 +0.30 1.09 + 0.44 1.00 £ 0.61
Number of dead pups 0000 0.1x03 0.0t 00 09127
Gestation length (day) 225405 22605 228+ 04 226+0.5
Gestation index‘ (%) 100.0 100.0 100.0 100.0
Nursing index® (%) 100.0 100.0 100.0 100.0
Number of live pups on day 0 M5+1.7 143+21 150+ 16 13.6 £1.3
Number of live pups on day 4 115+16 14.1+2.0 11.7+15 136+4.3
Viability index® (%) 995+ 1.8 98.9+25 98.1£3.1 1000+ 0.0
Body weight of pups{g)
Litter Day0 98.14 £ 9.61 96.65 + 11.61 99.51 + 817 91.38 + 27.56
1 107.27 £ 11.26 101.83 + 12.08 109.18 + 8.4 100.35 + 30.07
4 15144 +13.34 150.61 + 15.98 154.09 + 13.99 143.23 £42.32
Male Day 0 6.99 + 0.68 7.00 % 0.53 6.90 =+ 0.63 6.91 £ 0.55
1 7.64 +0.85 7.66 0.82 7.55+0.76 7.58 £0.79
4 1080+ 1.25 11.09 £ 146 1099+ 1.24 11.05 £ 1.31
Female Day0 6.60 1 0.63 6.68 =+ 0.57 6.50 + 0.53 6.60 + 0.53
1 7.23+0.7 7.32£0.78 7.14+0.73 7.27+0.68
1 1034 +1.12 10.61 £ 1.31 1022 £1.25 1040+ 1.17

Values are expressed as Mean=£S.D.

a) (Number of pups born/number of implantation sites) X100.

b) (Number of live pups born/number of pups born) X100.

¢) (Number of females with live pups delivery/number of pregnant females) x100.

d) (Number of females nursing live pups/number of females with normal delivery)x100.
) (Number of live pups on day 1/number of live pups born) x100.
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