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6) SBEEE(Table3)

HEHE & B ICHT BB IC IR 1000 mg/kg B THFRE O #Ext
BLUHMEE, N, BB LUREOMESEENHET
EHICEELREEZR L. &5 2HTIZ1000 mg/kg
HCHBROMNEEVEELEMET, BREOBENEEN
FELZBEZRL:.

7) EEFRR

1000 me/kgBED 16112389 5 h - RIBTEM (B4
5 2306) I EFEFRREIFO O NP o 72,

HETRE, 1000 mg/kgBECHRBRDERH4H], FFBDORE

KAIBIBRE SN, ZOM, 1000 mg/kgBFETEROH

BEEABLUBEBTORRSEZ2MICEES L, REOR
WL, FROBBHES, ETOMW, BEOKH, BEL
EOREEB L CHEDFEEA300 mg/kgBHE TR &8
CEHBEHICEE SR

MECiE, MROREHEM, MoBems, FEOEX,
MEBIUHGHES, PHEOER, FE0MBENRE, B
BORKB LUCHEOEBRIINEELETEFEICLE
W LAEBICEER S N,

TR Lo - BECHMES1HITH - 72,
HETERERRIBOLNT, HTREBOREMS X
UHES, MoBelad L FEORKEHENERES L
7=,

8) JRIBMAMFIEE (Table 4, 5)

1000 mg/kg DL IRFTBIY T, BIEOBEILHE,
B MR, FIROEHLE X UFE O/NAZFEME
g3hi:, :

HETi, 1000 mg/kg ¥ CHIMRDZEREAT3IF), FHHRAL
K126, BROWFHELSH, REELERSTH,
BALEHIEAATHH, VU SEREEIeBICREEL, R
BLHUNTHREZNCAERZBEROMMIRED LI
7z, F72, RO L RBE T OREICKT L,
1000 mg/kgBETHBOLNTHERLBIEZR L. &
LICERME OFE R BEEE, 100, 300B & U
1000 mg/kgBETENENI(L&BIERE), 9(LHEE),
O(BRES, EEDBI U126 (BES, TEELEHE
SN, BERIAFERERRD O N H - 72551000
mg/kg BETREDEMATD S/, —F, 100 mg/ke
B CEROTHEMROBERICEELZBESROLN

T2h, AECEELLEROENS L UREDOERIIR

B ool MIEORRLE, WEOHM, FED
MNAFEB L UBIBRIRTOZRESEI N EHETEO T
BHEBREIN-PRERCEELERROONE
oz, B, 1000 mg/kgDHED 1FIICRO SNIET
OIL, EBENCIBETH 7. oM, BESK
7R RIBEENRD 2 VIPEUBORETH - /2.

HECRD 5 MBI RV TR BEROELH 5 0>

BEEHORERIIEFRVELTH - 7.

RELZDo 8 Tid, HEICEEL TEEOBE
hEBLUERD ) Y RBREEFRDON, TOMET
D ) Y SEREE, BRORME OIFER LB LU

BIFOMENRZ b CICHRRFOZREN, MTIRER
DAL, Wik, FRONAFE, BROBZE, TE
DAENRS L UHRREIERE S .

2. SmRESH
1) XEHLUSHREE(Table 6)

KRN BELBR T TORBY ERSEETEME
VL7 HBECIIEIKEARAKRILTH ), TERERE
917 % THo7z. ZHREITRTOEHOTER LM TR
L7.

HEBBEE T, WThOEDIZIT4~5OHEL
2R LFHREBCERZEIRED Sk ok,

2) s £ UHE (Table 7)

1000 mg/kg B T3 BB I H~SEIR AR AR 228042
BB AR R R Lo, B O IER R I § T 22
BTy, EEOHAPTH o7, F7, FBECHIER
A AR AR BAHERE & b 1CE B R R
L, WHAROEREELUEREY b ICABLEERR L7z,
ZOM, SHREICIREEFBES AT, NEEE ST
EBOREY, HREN, MEARKS L URERNI
FIER R, HEE, BRE, SHESLOH
ERICHEREIFOLON o/,

3) FEROWE, *hEHLUHRAR

FERONFRETIZ, 100 me/kgBETHILE L UM
B ASE—E4 o 16112, 300 mg/kgBECHITS X U
BAE—EED 1HlIc FhERBE S .

WEHEEOAE TR, WEOB L U4 B IS REC
H1000 mg/kg BECHEME & S HETEWICE B 2 KMEE
AL, MEROEFKRTIE, GEETHREBLEED
1003 & 071000 me/kgBETIB L U3FIBEI N, #
O, BERILELITL00 me/kgBED 161, KEEFEB &
UEEMEEEH300 mg/kgBHOR—MBED 18], /AR
BkAT1000 mg/kg BN 1FICFNFHREB SN, HHE4
HOZMKRT, HTEMREMREER IR, 100810
300 mg/kgBHTENFNI, 2BIUIHBEESNLT:. ¥
7z, FEROBEEH AL BES & 081000 mg/kgBETE 1
BlicEE s Nz, 2o, FliRoReRS, BEREAB
L U 25300% 5 212 1000 mg/kgBET 1A S 2511 B
ZBans:., BTIHBREREEFABE, 100810
1000 mg/kgBECTEFRENL, 1B LULIAICEES /-
¥/, FROBAEMNDII008 & 071000 mg/kgBET1 B
IU4plicBigE s, SHEEICHXTI000 mg/kg## T
FRELEEROBERZRL. TOM, FERORBHS,
BEEEABLIUReE, L, Bxofif, BEORAE, E
WEBIUMEFEBRYERSHECHREICHERE SN
7z.

EE

1. REHRESHH
Fr-Blid, BSPELE CHECTROBILED D
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nidoi.

—IRREOBETIE, MESRSIM B UMEE D
17300 mg/kg D E OB B EHRGHETCROLN/:. D
ERIIBAECE U CHEBEESER L, HBRYERS
CEELAE L EEZL SN

HE, BHEE 121000 mg/kg B THEIMIEIAERD
Sh, BEEXOWTHMEL b ICEBETRSFHEER
BEERL, BBRYEES OEEPRE IR

BOMFEFHRES X UM E&E EREIC IR B
EpEBITOLNENo T,

HIZBWT, 1000 mg/kg B THEBEEISELZRL,
HRTLFFROBADSBEI N, 72, KREARIR
ECBWT IR R ORERIEME R L2200t
L, B0 LIEREROBATEES R, T
TARBYWERSOREIRO LN, £, AETE
BEENEMELZRL, HEABRERE CHILEER, R
MR, U v ERiRE, REEOIFERLB L UHT
FAEDERD b7, BAEERIEER B L UHEXTO
4 FRMAEROESIC L) EBRWIIFRINL Z LS
Mo TH YD, RRBRIZBWTH RMEOFERENL
PHFMHEOREO®R S OB IHEELE X CRMAE
HEEPBERINTWE I L35, HBRWEIC X 5 RME
DREEL L HICRIEBICL5EAENOBENEZ LN
7o, F7n, MEAELFREICE VTS 3008 & F1000
meg/kgBHE T LT F =P, 72, 1000 mg/kgBHET
BUNDOBEEIED b, BREMNRBE SNz, £OM,
M AL AR T 1000 meg/keBEICERD by v
7, TVTI¥, A/G, ALP, BEBIUH ) T LDE
165 FFED 5 iz B IC T T 2 R E o8 % KLY
AHDEEZLNT. FAETRDOLNIZB/EINVE D
B RHEFNEESIZ LSO EEZ LN T-DOHER
WEHRSORYEIZH Lk o7z, 1000 mg/kgBET
BIEINTRROERL, BBFENICREEBLIURE
EBROEHBTH Y, BEAEICHBEIEDOLNTVES
P LHBERSOERLEL LN

MW BT H 1000 mg/kgBHE TS L UBRERE D
BEZRL, SRCHIBEOERFSEES N, B LY
BRI RITTHRRYERS ORESREE N, L,
REMABFRECREMLRET2ELERDOLNT,
BRI T AR ER S OXBEIBELR DL
EZzohiz.

Z o, HEHED 1000 mg/kgBETH, BIBB L UBR
EFOBEENFRD 5 N2, REAGERET CIIEYT
AHREFEDLNT, HNEBEEOAOENTHALI LM
SRBEOEAEICERT S AN RELEEL LN,

UEnz eds, 246-F)70ET 2/ —VORE
#5112 L W REHBO—RREEDEL TR D 300 mg/ke
DEoRSETRESEEIN. /2, MELD
1000 mg/kg B CHREOHEIIIH B L CEEE ORMEDS
b S50, HEDMEE/LFEHRET300 me/ke
DEOHREETI/LVTFoUAEEELZREL, 1000
me/kgBEOFRERAB & CIREEREICBNWT
BEBMERS LI AT LTRSS L UERICRIZTE

402

BARIEZINEEAEFTFDO SN, LidtoT, ML
b HEREE 13100 mg/kg/day & HIEF & 7z,

2. HIERASEM

HEH, RERS I UZHEBICERYERSOEEE
HOLNhhol., ZRLZPoEWORBERET
AR RICFENLEEIED N2 o, SIGE
BETRITREYOLFNERICDOBR L, EREFIZD
BBWERSORL P LEBIIRD LN odz. 1000
mg/kgHECHRBENFTERNOEEOL L U4 ADBENE
EEZRL, BWEIBOAEREB LI UEFESMEELRL
72, BBYERS I AHETROFERDRE
EOH B L CEFHICHT 2 EENRE S, B,
1000 mg/kg B TEIRFECBYA L BIBRE & Nizht, HE
SREORERD S BB I IR ERSOEBLE
ZONBFRERED LN o/, LAL, BRI
CHFEROHEBTL4HEOEFENHLARBEEZRLTY
BZEPh, FHERIOHTA2REBRMEOFEIERL
RbDkELZLN, FOM, HES, HEECEERY
ER5OEBIRDOOLNT, HEROHNFRICOHRYE
HEOEBIIAD LN ol F7z, WEROFKRT
1000 mg/kg BB O LN - AHETHRELEE
{Cri:CD(SD)BRIB 0 E 2 ED [12/HR5  HEHOEE
(M PIZE) ] 10.03~0.63 %(0~4.55 %)| 23FH2
BIXRBEROBERTH ), BHRYERS & OBEITIHL
P TR EPol. HE4HOEKRTIIMED 1000 mg/kg
BECHMO BB AORERSEMER LA, BEYW
2B SE2PIDERTH ), BTIEIOFFRIIXTHEE
THRDOLN, REBOEMIBOLN NI L0
BB QWS 3R L o 1.

Ptz ehs, 246- ) 70T/ — VOME
DT T T ERE 1000 mg/kg/dayH S THERD 5
N, BRI 1000 me/kg/day & HiBT & i,

RE0FRE - BEICRITTEEIT 1000 mg/kg/day
BETHREMHIFIZD SN, WH4HERMB LI UERE
EPEMEIR LIS &5 BEETIT 300 mg/kg/day
EHIErE s,
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Tablel  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) O0mg/kg 100 mg/kg 300 mg/kg 1000mg/kg
No. of animals 12 12 12 12
HCT (%) 41+16 446+1.1 441+19 436+1.9
HGB(g/dL) 153+ 04 155+ 04 153+ 0.6 151£07
RBC (X 10°/mm®) 8.23+0.34 8.35+0.19 8.23 +0.30 8.16 £0.48
MVC (um?’) 537+ 15 534+12 537+ 16 535+ 16
MCH(pg) 186+ 06 18.6 +0.5 186 +0.6 18.5+0.7
MCHC (%) 34606 34.8+06 34.7+£03 345+05
PLT (X 10°/mm®) 1090 £ 115 1100 £ 111 1024 £ 116 1093 + 124
WBC (X 10°/mm®) 93+30 9.7+38 95+32 86+22
Differential leukocyte counts (%)
NEUT 1544 16+6 16+5 18+6
LYMPH 80+4 80 %7 80+5 78+ 7
MONO 3x1 2+1 21 3+1
EOSN 120 11 140 1%0
BASO 00 00 0£0 0£0
LuC 1£0 . 1x0 1£0 1x1
PT(sec.) 14207 146 +0.5 15011 15.6 + 1.2%*
APTT (sec.) 24819 245%20 253420 26.7+2.6
Fibrinogen (mg/dL) 222+ 16 208 & 13 214 +£19 240+ 35

NEUT :Neutrophil LYMPH:Lymphocyle MONO:Monocyte EOSN:Eosinophil

LUC:Large unstained ells
Values are expressed as Mean=+S.D.
Significant difference from control group;

I P<0.01

BASO: Basophil

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

404
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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 £0.22 584 £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**
Glucosé(mg/ dL) 152+ 25 157 +£21 157+ 18 149+ 14
Triglyceride (mg/dL) 494179 47.7+14.6 55.6 + 28.8 62.0 =337
T. cholesterol (mg/dL) 61+ 14 60 £ 14 54+ 15 57+14
BUN (mg/dL) 133+14 13621 132£23 209+ 114
Creatinine (mg/dL) 0.27 =0.03 0.30 = 0.04 0.33 £ 0.07* 0.47 £ 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 2+7 71+8
GPT(U/L) 32+5 347 29+4 38+7
ALP(U/L) 354 £ 74 440+ 162 - 342+102 514 £ 155*
y-GTP(U/L) 0.5%+0.1 0.6+0.2 0.5+02 05+0.2
Sodium (mmol/L) 141.3+1.2 141508 141507 141.9%13
Potassium (mmol/L) 4.46 +0.29 4401025 4.38+0.30 4,03 £0.25**
Chloride (mmol/L) 1066 +1.2 1076 £1.1 1078+ 15 119.0 £ 3.6**
Calcium (mg/dL) 9.58 + (.51 9.38 =0.23 947 £0.27 9.88 +0.34
1. phosphorus (mg/dL) 6.31 £0.64 591 £0.52 5.68 +0.58 7.28+1.24
Values are expressed as Mean=+S.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 0mg/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
Absolute organ weight
Brain(g) 2.25+£0.08 2.22+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 4 2.32*
Spleen (g) 0.7330.14 0.69 = 0.09 0.73 £0.09 0.63 £0.10
Kidneys(g) 3.34+0.36 3.15+0.17 323+0.31 3.47+037
Adrenals (mg) 60+7 56+ 6 64+7 64+6
Tests (g) 3.55+0.32 3.50 £ 0.25 3471032 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 £ 0.032**
Thymus (mg%) 60.382 - 14.897 56.587 £ 12.134 56.433 £ 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 (%) 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 13.494 £ 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 2.00+£0.10 2.04+£0.05
Thymus (mg) 157 46 134 +48 168 + 75 13732
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+£0.20 218+0.11 2.22+0.19 2.36 +0.25
Adrenals (mg) 777 82+ 11 87+ 15 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 £ 20449 44.365+9.118
Liver(g%) 4,138 £ 0.287 4,230+ 0.39% 4.312 £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%) 23171 £1.572 25.991 £3.418 25.988 £ 4.091 27.315 £ 3.415**
Ovaries (mg%) 32.738 £9.135 35.252 + 6.883 20.454 + 3,137 30.501 +4.301
Values areee expressed as Mean+S.D.
Significant difference from control group; *:P<0.05 **:P<0.01
405
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Table4  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 - -
fibrosis 1 - - 0 0 - - 0
HEMATOPOIETIC SYSTEM
spleen
deposit, pigment 11 - - 12 11 - - 11
hematopoiesis, extrameduliary 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(1)
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
inflammatory 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, *P<0.05 **:P<0.01
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Table4  (continued)

Male animals

Female animals

Dose level (mg/kg) 0
No. of animals necrosied 11
Organ Findings

100 300
12 20

1000
12

11

100 300 1000
i2 12 11

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

1(1) - - 1(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-tribromopheno] in the
combined repeat dose and reproductive/developmental toxicity screening test

Daose level (mg/kg)
No. of animals necropsied
Organ Findingsd

Male animals

Female animals

0 100 300 1000
11 12 12 12

T123T123T123T123

0 100 300 1000
11 12 12 11
T123T123T123T123

CARDIQVASCULAR SYSTEM
heart '
cellular infiltration, lymphocyte ~-200-----=~--- 100 -000-----=---- 000
fibrosis -100-------~-+-- 000 -000--------- 000
HEMATOPOIETIC SYSTEM
spleen
deposit, pigment -1100 - - - - - - - - - 1110 -1100-----~-- - - 1100
hematopoiesis, extramedullary -000------~-- - 000 -300--~---~--- 300
thymus
hemorrhage -200-400-400-400 -000-------+-- 010
atrophy -000 - -000-30 -000--------- 000
deposit, pigment -000-0 -000-000 -000---+------ 100
RESPIRATORY SYSTEM
lung 6]
hemorrhage @ = =00 0= = = - — - = = = — — — = - - - - - - - - - - - - - - - - 100
cellular infiltration @~ === - - - = - = - - - - = ~ ~ - = - - - - - & & - - - - - - - 100
DEGESTIVE SYSTEM
liver
cytological alteration -000-100-000-000 -000-100-000-000
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
accumulatioﬁofmacrophage -000-000-000-100 -000-000-000-200
cellular infiltration, lymphocyte -100-200-300-200 -000-000-000-000
microgranuloma -500-400-400-300 -000-000-100-000
herhatopoiesis, extramedullary -000-000-000-000 -300-200-200-300
peritoneum 6}
fat granuloma =00 @zll- - - - - - - - - - - - - 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 -410-1100*~630-610 -000--+--+-~--- 000
mineralization -100-000-000-100 =-300---+--~-+--- 100
parillary necrosis -000-000-000-320-000------- -+ 000
cellular infiltration, lymphocyte -100-100-000-600 -000--~--+---- 000
inflammatory infiltration ~-000-100-000-000 -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;

408

*P<0.05 **:P<0.01
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Table5 (continued)

Dose level (mg/kg)
No. of animals necropsied
Organ Findingsd

Male animals Female animals
0 100 300 1000 0 100 300 1000
11 12 12 12 11 12 12 11

T123T123T123T123

T123T123T123T123

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

~000 -~ ~~--=-~~- 100
~100--------- 000
~100-- ==~~~ 100
~100--~------ 100
~000---~------ 000
400 -~~~ - 210
~000 - - -~~~ =~~~ 000
6]
————————————— 010

-100------ =+~ 100
~000--- -~~~ 100
-100--------- 000
~000 -~~~ - -~ 100
-000--------- 000
-100------ -~ = 000
(1) ]

-100--------- 100

1:slight 2:moderate 3:.marked
='benign #:malignant

() :No. of animals examined microscopically at this site. -:Not applicable

Table 6  Summary of reproductive performance in rats treated oraly with 2,4,6-tribromophenol in the combined
repeat dose and reproductive/developmental toxicity screening test
Dose (mg/kg) 0 mg/kg 100 mg/kg 300 mg/kg 1000 mg/kg
No. of pairs mated 12 12 12 12
No. of pairs copulated 11 12 12 12
No. of pregnant females 11 12 12 12
Copulation index (%) 91.7 100.0 100.0 100.0
Fertilityindex (%) 100.0 100.0 100.0 100.0
Estrus cycle (days, Mean = S.D.) 42+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 observed
409
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Table 7  Findings of delivery in dams treated orally with 2,4,6-tribromophenol and observations on their pups (Fy)
in the combined repeat dose and reproductive/developmental toxicity screening test
Dose level 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 1 12 12 12
Duration of gestation (Mean=®S.D.) 225+05 225105 225+ 0.7 220+ 0.0*
No. of total corpora lutea (Mean%S.D.) 209 (19.0 + 3.9) 231(19.3+3.7) 209 (17.4 + 1.8) 200(16.7 £ 2.0)
No. of total implants (Mean=+S.D.) 175(15.9 + 2.0) 204 (17.0+2.3) 195 (16.3 £ 1.9) 189 (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 (14.5+1.9)
No. of total live pups born{(Mean+S.D.) 161 (14.6 = 2.0) 187(156 +1.9) 175 (14.5 = 2.6) 174 (14.5+ 1.9)
Male 87( 7.9+ 14)” 97( 81x23)° 89 ( 74+25) 79( 66+2.1)°
, Fernale 74( 6.7 1.9)° 90( 7.5+1.8)" 85( 7.1+10)*?  95( 7.9%12)°
Sex ratio (male/female, Mean+S.D.) 1.29 £ 0.54 1.17 £0.50 1.07 £ 0.42 0.88 +0.42
No. of total live pups on day 4 (Mean=S.D.)
Male , 83( 7.3+ 12) 87(7.3+28) 86 (72+23) 42( 35+24)*
Female 72( 65+ 1.9) 84( 7.0+2.2) 80(6.7+12) 49(41x29)*
No. of total dead pups born(Mean=+S.D.) 0( 0.0£0.0) 1(0.1+0.3) 1(0.1+0.3) 0{ 0.00.0)
stillbirth 0( 0.0£0.0) 0( 0.0£0.0) 1(01+03) 0(0.0=x00)
cannibalism 0( 0.0£0.0) 1( 01£0.0) 1(00%00) 0( 0.0+00)
Gestation index (%) 100.0 100.0 100.0 100.0
Implantation index (%, Mean®S.D.)"” 835+ 117 90.1 +13.2 93.3+6.9 94.9£59
Delivery index (%, Mean£S.D.)? 92.1+58 925+ 6.6 89.3+9.4 91970
Live birth index (%, Mean+S.D.)? 100.0 £ 0.0 99.5+1.8 995+ 1.7 100.0+ 0.0
Viability index on day 4 (%, Mean+S.D.)”
Male ] 96.2 + 86 88.6 = 23.7 97.4+6.3 53.3 £ 34.2**
Femaley 97.6 54 92.7 £15.5 940+ 9.6 504 + 35.1**

a) . (No. of females with live pups/no. of pregnant females) X 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
) :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~Ethy1ﬁhenol on Bacteria

i

d-ZFN T2/ —WZonT, BEEZAVLEIRER
KEREERL.

MEBE & LT, Salmonella typhimurium TA100,
TA1535, TA98, TA1537 V5 & Uf Escherichia coli WP2
uvrA P D5 HERkF AV, SO mix ERINB & CRINRE D
Wi d, HERERBRTIS00 xg/plate A EOHET
WEEFRD LN &, s, KRBTSO mixERM
RERB L URIMEAER & $1262.5~ 2000 pg/plate O i B
TEML .

FORER, CAORRBL DHEVWEEORERD
WTFNROHEIIBNTH, BEREDC2FELEE 25
ZEIOZ—-HOWMMIBOoNZ o7,

UEDHERDPL4-ZFNT 2/ —id, AVRER
WBWTERBEELE L2V O (M) L HE L.

Ak

1. #HBRME

A-TFNT7 ) —Nid, BEELRTHS. B
WEIX, 2y FESE1029A, HMEE08328 %(Fr TV
—GC), B ABGMEFEHRCEEFR)TH Y, AEAM
L@ o5 s hil. SRR, FHKBETEERT
BRE L7,

4-2F N7/ =NV, VAFLANVEFIFTF
(DMSO, v &S : ACQ2095, FIJGiliZE THm) 2
BRELCEEREONEE L AR L 2%, RBECHE
DBREICHIRL TELIZHRBICA V.

2. BiidERmE

BniBESBYES I UREEEILTOEBY TH
5.

BRER T L ICHWBESBYEIL, 4R TT
BHEET I PEBLNTVAYEBIURAREL, #
nENTable IR LA,

2-(2-7)N)-3-5-= FI2-TZUN)TZINT IR

(AF2, FIEHigE TE6)

TIMEF b 4 (SA, FIHEE T 26)

9-7 3/ 72 ¥ ¥ (9AA, Sigma Chem. Co.)

2T 37Ty Moy (2AA, FIIHLETEEH)

AF2, 9AA B X UF2AAIZDMSOIZ, SAIIHBHRAKICE

BL7:b 0%k -20 CTRARAEL, M, EerICR -

ERicH -,
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3. REHR

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

S. typhimurium® 4ABWHRIZ1997FE8F 7THIZ, E. coli
WP2uvrA $R1319974E4B9BICHANA T 7 v L 1 BF
Kty —-ORBFERBE LI5S,

MERIT-80 CTHRERFLLDDEHA, &HKO
FEMRERRIE, BERENOREERIZ, 73V BERN,
UVEEZE, BEREGRABIUT VYY) U RERT
pKM 101(79 R I F)DFEIIDOVTHIR, IR
ENTWBEZ L L.

RERICEBELT, ==2—FJ x>y bh7ax2(0xo0id
Ltd) 2 AN LFERBECHRE L -EE s —ERE
ML, 37 CTIORMEHERE IBELLDLOD %fﬁmiﬁ
We L7z, AREENIC L D660 nmDELE % WEL,
WRER R OWGE % FERR L7z,

4. %ms;wwnmbﬁm
1) At
e, BT BRI AEGE J,wir&*mu:z - AFERIEH

RV 2B, BHlLe)OMMIETRAOLEEY
THh. -
Bk~ 7 & 7 L - TRFY 02¢g
7 I UER- 1R 2g
D UBIAKEZA )T A 10g
JUEE—T VEZY A 192¢g
KEEALTF MY 74 0.66 g
TNa— 2R 20g
REER (GEKER) 15¢g .

FIO MmO r—LIMH/H30mlLzi L CED:
LDTHA.

2) by TTH-
TEHROKERA)BLUB) £413(C) 2 FRH10:1
 DEETRAL.
(A),52 + 7 57— (Difco Lab.) 0.6 w/v%
‘b YL 0.5w/v%.
(B) Salmonella typhimurium f
L-bAFT 0.5 mmol/L
D-¥%F 0.5 mmol/L
(C) Escherichia coliF
L-M) T 77 0.5 mmol/L
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ERZERER

3) S9 mix-

SOmix1mL&H7-) OMBIITHROLBY TH S,
S9* , 0.1mL
b0 A A N 8 umol
A1 RPN "33 pmol
TN —2-6-1) VEE 5 pmol
NADH 4 pmol
NADPH ' 4 ymol

F MUY A- CERRET (PH 7.4) 100 pmol
*.718% @ Sprague-Dawley REET v b2 7z /N E
7~V (PB)B L U5,6-X>V7 IRy (BF)DHERAES
THEFEL CHERLASICFya—< v8) AV,

5 HBHE

T4 Fax—2a YENILD, S mix SERMA
BB L UTSO miximMAEBRZIT - 72,

NRBREFIC, HERYEARKI mL, V) VERE
0.5 mL(S9 mixiRmMEERIZ B\ Tid S9 mix 0.5 mL),
MERM0.l mLZRAL, 37 °CT05MWT L1 Fa
N=ParL7znb, #H45°CILRRLA MY TT7H -
2mLEMACTRML, SREBTR LKL TED .

T/, AEEEL L CHERWERAREOR D ) TERBE,

TLRBHOBEBYEERE AV, ERERIL
CHGBEN BYE ORKRE £ R Table #1I2
AL ERECERLZHRRICOVWTIR, BEBLURB
TSRS Al DY AN

BEARI337 "C 48T, ELBRERID =
Brau=—7+74F-FBBRCLIoTHEL

7z, HEBWMEIERT AUMROFEIL, WIRICL)EHE

L7z, 372, MEEOBFEIZOWTE, AEHLVWIEE
HEMEET C, ERXREEOBEHOREL LHR L. B
WP ARSRERBRICB VL TIE, BB X UG
BECTIIINTo, FHBIKDVWTIZIRT & L.

T/, ARBRIZBWTIE, MBEBLIUEHEIIOE,

IMT2FH, FRLFNOEHELIZERZLZ KD
7.

AexeEdbiinE, RRBE2EERL, BR0F
xR Lo

6. ¥IEEAE
HAwibEoREFED )L, 1B LELOBMER®S9
mix BERINAEE D 5V IE S mixiFMRERIZB VT, HER
WEREET AR ECBIAERERIU = —HDOF
WMEAS, EHERBE2EN LML, 2oEmE
BB I UCHEBEREESRO SNEEIC, SEHERY
BRARBRAIIBWIEEREZETLL0 (B &8
ETHIELEL.

BRELUEER

50.0 ~ 5000 ug/plate DFEFTALEZH3IE LT, A=
RERBEERL:. FOER, TRTOREENS9
mix ERIMAB S X HEMABRO VIV TH 1500

568

pg/plate L EOBETHHEEI RO bz, HEWEIZ
BRI AHEBRETRTCOFETHDL N o,
LMo, RERIZBI2RSHEL, S9 mixE
AINERER B X UVRINEER & b 2000 ug/plate & L 7:.
BEEEE%2000 ug/plate & LTAL2T6HERRTE
LC2BOFRAER T E L7 (Table 1, 2). Z0O#HRE, ¥
RTOBBEHICENT, 2H0OREBEE SBRENBED2
BLUEE R ABFERE I = —HOEMIBD SN2 h
o7, ‘
DEoRRIZETSE, 4-2F 072/~ 0iF, Bni
REBERCBWTERFERZzE L2V o (8 LHEL
7-.
BBLA-ZFNT /)~ ViL, YBFFEETCARER & 4T
LTERLEF Y I 2—X - NARAY—EEMBTAV
HRBHREERBRTIILEROBERESTREEIN, B
HEThosd, 7z, BEPETHL4-(1-AFNT0YE
M) Tz ) =i onTit, BREERBB I UREX
REXRCEREDOHERY)SS, /-, 3-2F 17/ —
V8B Y ptert-7F N7 =/ — WS W0ZonwTi, 1B
BREEABRTES, SMARERRTHBEOERNED
ntwsa,

ik

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
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Table 1 Mutagenicity of 4-ethyiphenol 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
S9mix | (ug/plate) TA100 TA1535 WP2 uvrA TA98 TA1537
0 137 138 138 6 11 12 32 2 19 20 28 23 15 15 12
(138 + 06) (10 + 3.2) (24 %68 (24 4.0 (M4 +17)
605 140 140 130 10 8 15 | 23 29 25 19 26 24 9 10 M
) (137 + 58) (11 £ 3.6) (23 £31) (23 + 3.6) (11 + 26)
125 144 136 152 9 14 9 6 2 20 25 20 19 M2 2
(144 + 8.0) (11 =29 (19 + 3.1) (21 %32 ( 6 £69
50 145 105 131 7 9 13 19 18 28 4 2 5 15 10
(127 £20.3) (10 = 3.1) (22 £ 5.5) (19 £ 1.2) (10 £+ 5.0
S9 mix 500 141 129 140 9 10 8 15 20 20 18 25 18 M 14 1
=) (137 £ 6.7) ( 9+10 (18 + 2.9 (20 = 4.0 (1317
1000 47%  49*  o4* 5% 2% % 17 21 23 7+ 16*  3* o Q¢
(50 % 3.6) ( 317 (20 + 3.) ( 967 (220
2000 o* 0 O 0t 0 0 0 0 0 0 0 0 o 0 0
( 000 ( 000 ( 0%00 ( 000 ( 000
0 176 146 154 & 10 10 25 28 27 38 29 26 9 M 19
(159 +15.5) ( 9+12) (27 £ 15 (31 £6.2) (14 £ 50
625 174 182 172 10 12 “12 34 31 24 3% 23 23 15 17 U
’ (176 % 5.3) (11 = 1.2) (30 £ 5.1) (27 £175) (15 = 1.5)
125 157 175 179 8 11 13 29 27 19 M 32 33 5 16 12
(170 *£11.7) (11 = 25 (25 £ 53) (33 £ 1.0) (14 £21)
950 181 163 188 12 16 15 23 28 21 27 29 34 0 M 1
(177 £12.9) (14 £ 21) (24 + 3.6) (30 % 3.6) (12 +21)
S9 mix 500 165 158 160 15 10 11 20 20 20 28 35 35 21 12 18
(+) (161 = 36 (12 + 26) (20 £ 0.0 (33 = 4.0) (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 + 2.0 (22 + 15 ( 9=+35
0* 0+ o* 0t 0ot 0 o* 0*  O* O L o 0r  O*
2000
( 000 ( 000 (000 ( 0%00 ( 0+00
Chemical AF2 SA AF2 AF2 9AA
POSItive | 1) e (ug/plate) 0.01 05 0.01 0.1 80
control
S9mix(-)| 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 248A
Positi
ositive Dose (ug/plate) 1 2 10 0.5 2
control -
S9mix(+)| Number of 080 1121 1117 | 459 402 408 777 891 969 490 535 485 348 395 364
colonies/plate (1073 £ 80.3) (423 +31.3) (879 +96.6) (503 +27.5) (369 #+23.9)

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

570

~285-

[ S



4-TFINV7z/ =)V

Table 2 Mutagenicity of 4-ethylphenol on bacteria (IT)

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 31 24 26 19 7 12 7
(142 il&{i) (12 £ 1.2 (26 + 4.5 (23 + 3.6) ( 9££29
156 124 142 10 8 11 28 12 21 29 18 27 11 17 7'
62.5
(141 £16.0) (10 £ 1.5 (20 £+ 80) (25 £ 5.9 (12 £ 5.0)
157 145 159 16 12 15 13 12 14 24 27 16 16 11 9
125
(154 £ 7.6) (14 £21) (13 £ 1.0 (22 57 (12 £+ 3.6)
250 175 159 113 10 17 4 22 20 16 24 17 18 10 9 8
(149 %32.2) (10 £ 6.5) (19 + 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 %+ 0.6) (23 + 56 (10 + 1.0)
1000 59*  92* 75¥ 2% 5¥ 2% 17 18 15 5* 6* 12* 3* 2% 3*
( 75 *16.5) (317 (17 £ 1.5 ( 8+38 ( 306
0* O* .O* 0* O* O* O* 0* 0* O* 0* O* O* 0* O*
2000
( 0%00 (000 ( 000 ( 0+ 00 ( 0=x00
0 148 144 132 ‘ 8 12 12 28 19 20 31 M 34 10 18 16
(141 + 8.3) (11 £ 2.3) (22 £4.9 (3317 (15 £ 4.2)
162 168 152 11 - 10 14 29 31 27 42 35 29 18 17 17
62.5
(161 x 8.1) (12 £ 2.1) (29 + 2.0 (35 £ 6.5) (17 £ 0.6)
125 193 185 186 16 21 11 25 25 29 25 27 15 11 6 11
(188 = 4.4) (16 £ 5.0) (26 £ 2.3) (32 +£11.0) (10 £ 1.0)
176 157 160 13 10 15 18 26 21 2 26 28 20 19 17
250
(164 +10.2) (13 = 2.5 (22 £ 1.0 (26 + 2.0) (19 = 1.5
S9 mix 150 172 152 8 16 12 17 32 28 41 10 37 15 14 15
500
(+) (158 +12.2) (12 £ 1.0 (26 £78 (39 £ 21 (15 £+ 0.6)
1000 130 124 119 1 5 10 32 29 23 33 20 30 5 17 13
(121 = 5.5) ( 5£45 (28 = 4.6) (28 + 6.8 (12 £6.1)
0* 0t O o oor o o or O oo o - 0f o
2000
( 0£00 ( 0=£0.0 ( 0+£00 ( 000 ( 0=x£00
Chemical AF2 SA AF2 AF2 9AA
Positi
0S| Dose (ug/plate) 0.01 05 0.01 0.1 80
control
S9 mix(-) Number of 637 601 526 792 701 662 260 236 212 622 58 637 507 568 625
colonies/plate (588 +56.6) (718 +66.7) (236 +24.0) (615 £26.2) (567 £59.0)
Chemical 2AA 2AA 2AA 2AA 2AA
i .
Positive Dose (ug/plate) 1 2 10 0.5 2
control :
S9 mix(+) Number of 939 994 968 324 358 433 825 803 912 A78 427 428 38 322 395
colonies/plate (967 £27.5) (372 £55.8) (847 £57.6) (44 £29.2) (368 +39.8)
The purity of the test substance was 98.328 %. - )
AF2:2-(2-Fury})-3- (5-nitro-2-furyt) acrylamide, SA: Sodium azide, 9AA : 9-Aminoacridine, 2AA : 2-Aminoanthracene
*: Growth inhibition was observed.
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In Vitro Chromosomal Aberration Test of 4-Ethylphenol
on Cultured Chinese Hamster Cells

B

4-TF N7 /7 — VOB RITTHREEERED
BEIZOVWT, F¥4o—X - NART—-BEH
(CHL/IU) 2 BT HEaAEFEHBRTERL .

JERLER (24 B5R) B X CERENE (6EEM) BT 5
50 %M IEREIMGIRE L, EHEAE TIE0.15 mg/mL,
SO mixFEFAETB L USI mixFAETICB T 2 EREM®
BTREZENEFN041 mg/mLB £ 0°0.15 mg/mLTH -
7. o T, BRFITOMEREL, 50 %MHBaHEHEND
HREON2EREL RS LMEREL L, AL2THR
ERELS. EEAETIE, 4BRNES, SEEL
FTIES) mixIEFAETBLUOHELETCORREMEL, &
BEREML TR ISR R, BERLERL, WmHETS
I D REREREFREE T L. SBESITDS
A Re e BRI, 248 FERLE TIL0.075 mg/mL,
S9 mixFEFAET B L UHFET TOHERERLETIZ0.20
mg/mL 8 £ U50.075 mg/mLTHho/zZ &hb, Ihb
DREFEBRERL LU CIBRER*BEYRE L.

CHL/IU#Ba % 24 B R B R AL 38 L 7-BE TUE, HIBER
(0.038 mg/mL) $ & UEs#ERE (0.075 mg/mL) i2 B\ T
LEEOMERE SR IR, TOEETENEFI6S
%B L U210 %(gap L) TH o7z, S9 mixFEFET
OFEBFMETIE, WThORBEIZBWTD, RaF
DHEREB L UREERROFHEIERIIZD i d»
o7z, SO mixFAETTCOHEBRLETIE, FBER
(0.075 mg/mL) 2BV TEREBEROHERENFFR L,
FOEEIL11.0 %(gapx B <) Tho 7. BHEMED
FREA IOV, ERERE TFFE (p<0.01)
oD, CTOFRFENBENI &L, BEEH
EL7.

UEDHERLY, RRABEHFETTLZFL T/ -0
13, RERBEELBRTABE) LERL:.

HiE
1. {EML - ,

JH—F . 1)V =237 (JCRB) » 5 AF (1988 F 2
A, AFE a4, BEAR) LAFr A =—X -1
LAy —HROCHL/IUMRE %, MEERELI0ALA
TRERICHAWV.

2. BEEROAH
B 013, F4EMmiE (CS, Cansera International) # 10

572

vol% iR L7 4 — 77 )V MEM (H K BL3E0R) i % A\
7z,

3. REZRMG :

2 X 1048 CHL/TUMIBE %, 5|5 mL % ANz F
4 v ¥ 2 (6 cm, Corning) 1235 &, 37 °CHCO 1 v ¥
2N—%—(5%CO,) NTHELL. EREMLETIE, #
FasEMi3 H BB E = MA, 4MER0REL:. i,
R CIE, MISERE3H B1CSO mixIEFEET B &
UHEETTORRREL, MERTREFMZEERTE
DI 18EEREREE L.

4. 89

SHFva—wr@)X, 7/ NN EY - L56-N
VTSGR %S L7 Sprague-Dawley 27 v b D
R OHERLZOOZHALZ., MMEBREERICTL
Thvol% & L7:.

5 WRME

4-TF N7z /= (ay FEFF81029A, AEREL
ZEH, TR, gRE&ET, AIZH L Ti2100 mmol/L
ki, DMSOTIZ2 mol/LELE, 74& b ¥ TIL50
mg/mLEL ECHE#L, Ais44.8°C, #5219 °C, &R

J£2.7kPa (115 °C) ¢, #iFF98.328 % Rtz REH) Dt

BT, ERCTHRELL. ERWHEHEKL, EEBTEET
Hoi:.

6. MWERMEORAN

W I RIRE L CHBRICH WA, BEIZDMSO
(T v FFHSACL5008, FIJelise THER) % v/, B
FErEECERLTRRERAEL, DWTEHETBRET
MEXRFHRL CTHZEDREOWBRYERE R EH L.
BERYWEFRREIL, TXTORBIIBWTEEEDNOS
vol% iz A X 9 izinz 7z,

7. HEBRETEHIHIEA R

SEGREEABRIIAV AR EONEEE *RET
570, WHEWEOMBEME I IRIZTEE 2R, &
ExtpE o CHL/IUMRB S A3 A SETEHIGIE L, BREsE
M EE (Monocellater™, 1) ¥ /S 2T E60)
FRWCEBOMBELFRL, MR ERBEEOBEE
BT MO E b > THIEL L1,

FOWER, EFRLEIZBIT S50 %M EEIEIRE
(30.15 mg/mL, SO mixFEFETBLUOFETILBITAS
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SEEEMAE T, FNFN0.4]1 mg/mL B L U0.15
mg/mLTH - 7= (Fig. 1).

8. EREONRTE

IREREIHABROBER L ), REAREHARIIBV
T, EHNES L UERRLEOT X TOMEBET, 50
% AR BIEMFIRE O 2REREZ RBLEREL L,
AH2THRE 2 &E L7 GERLEDS X U°S9 mixF7E

TToERRELE:0.019, 0.038, 0.075, 0.15, 0.30"

mg/mL, S9 mix FEFTE T TH4TRFRILLEE:0.050, 0.10,
0.20, 0.40, 0.80 mg/mL). BMEMEHE L L THW/:
<A YA YCMC, HABRBELER BLIU 70
F X7 7 3 F(CPA, Sigma Chemical Co.) ¥, B4t
FR(BRFREETS) ICBBL TR L. thehn
RERRETFRTIIEFHNONTVLEEZERL
7z, '

SEERERRICBWTIILIEES - VAROT 1 v
Dazfv, E05L02KEREMEREERL, F
DRI DWW T B EMREERNIC L ) e rgiEsR
zflzE L7

9. e {MERMERIE

EEMTOBEEC, 2V FerEREEsng
0.1 pg/mLiZ7% % X H ISR 72, fREERD
ERIIEEIIE > TIT 72, X7 1 MEREET 1 v ¥
2D EOKIER LA, B LRSS vol% ¥ 445
G DA

10. R

MIHEBEENEDHRESEER LY, 20% 2L
DOHIEIERT, »2274 v 2L HI205 %L LD
FEFEBE TR LR IBVEE s BIEGROREIRER
L, BIENROIBERLFEE L. Z0O#E(Table
1,2), MHEMETIX0.075 mg/mL A%, S9 mixFHFEET
BLUSY mixFHET TOEREMMETIZ0.20 mg/mL B
L U°0.075 mg/mL AR BRI OTRELRHBRETH -

el ehh, INLORELXEUCIBREFLTEETRL

L7, .
VEBLI-RAF5A4A FERDI L, 12D F 4 v Tahb
BONLBRELATA VE, ALOBRENFNENL
BEHEFSDPOZVEIIZa— FIELARETHFL
7o, RBAODIIE, HRARELREZS - WABWR
BRFZe 4 (MMS) V2 & 2 5 HEICE TV TITY, §E
DD VIRBSEEOF Y v 7, UK, TR ED
WiEEE OFE L EH MR (polyploid) DA FIZDWT
B L. TBEREEICOWTIZIE00ME, B
MRBIZ DWW TIZ1BESO0E DS R R HAMRA = A L 7-.

11, BEeuE

A, BB L OTR IR L R EE
LOVTOSTHERIE, BIEL MY, BERE0R
ML, BMEEROBIC OV TES L, SROELE
SR RA L7,

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

—
(=]
o

Cell growth (% of control)

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

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

REEEERETAMBEOBBEEREICOWT, B
REBE L R RS L UMM RER T 71 v ¥ v
—DHEEREERDICL), FEERETEBRL
(p<0.01). 7, AREFHECELTCarsF Y - 7 —
37 v VOERERED (p<001) 2iTo 72, TR
ERRETSELL, £PUFNLES»S OB Z IR L
TREGCREFEBOFMET > 7.

BRELUER

EHANIEIC X B REBESITOR % Table 1R L7,
4-TF N7 2/ —VEMZ C2ABFEROMEL 8T
%, FIEER(0.038 mg/mL) B L UBREE (0.075
mg/mL) IZBWTREBEREEDVPFRSN, TOHEEILL
NENGDS %B L U210 %(gap ML) ThHo7z. —F,
EHEEABOFRERIZOWTIE, BHIBEE(0.075
mg/mL) TREED-DIZ80MIBNEETE Y, Th
FNOBEMBBEIIT22MIBTH o725, TXTOMRE
BBV T, FEXBEEMBOMMIBD oizd-o
A

ERFRELERIC X B RBAEDH DR % Table 21277 L
fo. 4-XF N7 2/ —NEMZ, S9 mixFFET TOR
AL WTFNOMEEHICBNTH, REEKOBER
EBLURBHEHROEZERERIRD O o 7.
SO mixFET CORBME L =543, BBER(0.075
mg/mL) CEELRBEREFEOEMFED LN, 0
Bl1311.0 %(gap 2B )Thotz. T, dBIVSE
FE#%(0.038 mg/mL B X U70.075 mg/mL) 128\ T, &
MHHMBEOLRAFEECEFEENRDOLA, HAMKEE
(p<O0L) THLHBEIFROOLNLD, ZOHFEREEN
1.50~1.63% &V Z Lk, BHELHELE.

#oT, 4XF V72—V, LRORBREHTT,
HAEBRENOCHL/IUMBL I B RRELBR TS Litwm
L7,

7x/—-NVEDI L, BSICRIEKEEEL TSI
EPD—2THAH4-(-AFLTOEL) T2/ —VIZD
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Table 1  Chromosome analysis of Chinese hamster cells (CHL/IU) continuously treated with 4-ethylphenol (4EP)=
without SO mix

T ' No. of cell - ot

Conr.:en Timeof No. of No. of aberrations | .tho t:') cei POL Trend test" Concur.rt.ant' Mltotl?

Group tration exposure cells Others® with aberrations ®) cytotoxicity™  index"
(mg/ml)  (hr) analysed gap cth cte csb cse mul total TAG(%)  TA(% TA POL (%) %)
Solvent* O 24 2000 2 0 0 0 0 2 0 2 (100 2 (1.0 000 100.0 —
4EP 0.019 24 200 4 1 5 3 1 0 14 0 11 (55) 8 (4.0) 0.00 102.0 —_
4EP 0.038 24 200 3 6 7.0 1 0 17 3 16*( 8.0) 13*(65) 013 + - 89.0 —_

4EP 0.075 24 200 4 24 18 0 4 0 50 1 45%(22.5) 42*(21.0) 0.00" 68.5 14,12

4EP 0157 24 — — 33.0 04,00
4EP 030 % - — 6.5 -

MC 0.05xg/mL 24 2000 2 49 119 2 3 10 18 0 105%(52.5) 104*(52.0) 0.00 . — —

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

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

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

Table 2 Chromosome analysis of Chinese hamster cells (CHL/1U) treated with 4-ethylphenol (4EP)* with and
without S9 mix

Conc'en- 59 Timeof No.of No. of aberrations . 'tI:o.bofcellls POL* Trend test" Concur-r(‘entA I'\/Iitotié

Group  tration mix exposure cells Others* ~ With aberrations %) cytotoxicity®  index"
{mg/mL) (hr)  analysed gap ctb cte csb cse. mul‘ total TAG(%) TA(%) TA POL (%) (%)
Non-treatment 200 0 2 0 0 0 0O 2 0 2 (10 2 {(10) 000 — —
Solvent” 0 - 6(18 200 0 2 0 0 1 ¢ 3 0 2 (1.0 2 (10) 000 100.0 —
4EP 0.050 - 6(18) 200 0 0 0 0 0 0 0 0 0 (00 0 (00) 000 85.0 —
AEP 0.10 - 6(8 20 1 2 2 0 0 0 5 0 2 {10 1 (05 038 - 83.5 —

4EP 0.20 - 6-(18) 200 0 1 0 0 0 0 1 0 1(05 1(05) 038 76.0 12.8,9.8
4EP 0.40° - 6-(18) — — 2.0 —
4EP 0.80° - 6-(18) — — 19.0 —

MC 0.lpg/mlL - 6-(18) 200 1 53 131 7 1 0 193 3 101*(50.5) 100*(50.0) 0.00 — —

Solvent® 0 + 6-(18) 200 O 0 2 0 0 3 0 2 (10) 2(10) 013 100.0 —
4EP 0.019 + 618 200 2 2 1 1 0 6 0 5(25) 3 (15) 0.00 95.0 -~
4EP 0.038 + 6-(18) 200 2 2 7v 5 0 0 16 1 10 (50) 8 (4.0) 150 + + 83.5 -
1EP 0.075 + 6(18) 200 1 13 35 2 0 10 61 0 22%(11.0) 22*(11.0) 1.63* 56.0 1.6,6.8
4EP 0.15" + 6-(18) — — 33.0 20,04
4EP 0.30" + 6-(18) — . — 21.0  Tox, Tox
CPA 5ug/mL  + 6-(18) 200 11 45 193 3 1 0 253 1 124*(62.0) 121*(60.5) 0.00 — —

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

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

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

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