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2,46-FYT0E 72/ —)V (TBP) W&, CHYIUKIE (F ¥4 ==X - NHARF—_ fili
HR) CREBEAREEZFEL
TBP @ CHL/U A2 343 % 50% MMM BEIRA L, EHe0i (FriE s trp © 2415 RL
H) T 025 mgmL Tdh o7z S mix FFAET THERBMAEL 723546 (SO RIS T 68
PALERTL 18BF [ D M4 BFR) B & U S9 mix IEFAE T CHMMAIE L 223546 (S9 BUSHO
fob D ic MEM ¥ % /) | S0%HBAMEEER £h £ 0.33 mg/mL B £ U
0.31 mg/mL T » 72, |
O EHLREARERRTE, £ TORBRINI BT, 50% 558 # iR £ O
2fERETH S 0.60 mg/mL = REMIRFEL L, A2 TR SiREE RE L. RAKR
WREBREEH L725 MOMBEEERIC L) 4B EERAEE R (2 TORIRYT
B RO R LEBEREN 2BE L2 BOoONED o/, T THRBABIREE
020mg/mL & L, AT A2 TSIRELREL., HARTEML 12, RAETITOTER
BEEER, BB LU 4SHEERLECBVTERAENR 0.10 mg/mL B £ U
0.050 mg/mL, IR DS mix FFAET B L UIEFAT KBV TENF10.10 mymL B
LU 0.050 mg/mL DIEFE Loz, TNLDOEFE*ESOTUT IEELBENSEL
AL _
Yett ARH O 52, TBP K SO mix FA7E T B & USRS T TR B L 7 B R w5 ik
BT, REA0OBERELHRL 1.
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bLZEHE O BIEHENEFMT 2 20 0FHRF RO —2 & LT, WA EEMkEH
W AREERERBN S D, (LFWEL > THR I NBRBEAEE I, KJIL T
BE (Fy v 7, U0, ) CHWESY (BEMEMRE. EREMR) 25 ), siEl
DNA 5%, BEBHNBEOSTREBEORE L 2 KLL Twb, ARERTH V72 CHL/IU #
Rk, BRI % (. —BIALERE 3 L TROERE OREBESE V20D,
LEERERRICL AL RS,

ZEREWEOMMBNOIEY (DNA 72388 R% ) ST 5EHIZ. BERIERT LY
AL, REEHL I N TEEEEESHRIBE RIS NS, LPLEFL, HBREN
DIRIFHERBIC I v 2 BUED SRR T, KBS LA © 25 2 ik d o TH
USRS £ b, —RIICIET v b OFFHA 5B L 72 fF4 95 — b 9000X g LI

(S9) %LZEWEOVMRBIEUIAERETE20ICHV 2, AKREERRIIBVCE, B
BER2RET 27000 BRFI L LT, S9 mix FEFET TOEFME B & O RS
B2H 0, Mz TABHEMALER 2 A 5 20 OMBEERF & LT 89 mix 774E T T 47 K5 [
SERHSH % o

OECD i b #WE LR R 2 BURAEATEO—IRE LT, TBP DM EZEFN

OB BTl 5 72, CHL/AU Mg v 5 Rt R R FEHER T EM L 720 % BRI,
 HSMEEWR R RERO I oWT ) (A 6248 35 310, BHEEMS 23758, £R
%3067, 622FE 303%5) BL U [OECD HEMRERA A K4 1 473) ICHEHRL | Hh
¥U)R GLP %] (IBF0 594 37 318, BRESE 395, HRME 2205, SOBRE 855,
CETHEAN 634 117 18H. RO 23375, #WAES 38%. 63&FEE 823%5) IKHEITWTHE
ML 7o

ML & T

1 ke
CHL/IU #if2 (JCRB /N 2 & W AF) . 4M¥E (CanseraInternational, o v &
¥ 12608311) % 10% &L A — 7V MEM¥# (HASEE) £Hv, CO,M ¥y Fa—¥—
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(5% COs 37°C) PITHREFEL 720 7z, MRERBREAS 10/ DI TR Wiz (B0 ik
B, 1988FE 2 I AF L - ot BB 2118) &

2 HEWESB L B RYE

HEE THS TBP (CAS No. 118-79-6) DI M IR Appendix 1 1278 L7z,
TBP X LGNSR, EXTHHL, FHOOETAFVANVKE
VF (FMEETEE, oy FES D DLF7049 3 & UF TPG6738) iR L., FIRL 72,

BHENEHE L L CHwY 2 2kA 773 F (CPA, Sigma Chemical, ¥ v FF5F :
73H0846) BL U A A ¥ C (MC, WGHMBEWLE, v FFF [ 147AFK) &, A
B L. RAESHHAK (REHMETY, gy M5 KIGT78) IS L THW,

3 S9 KB

SO (¥Fva—~<v, avy bEF I RAA36T, 197 SHBEEB LU By FEF !
RAA-376. 19984E 1 HELE) k. 72/ VY — )k 5 6-RVI 75K ekl
7o 8B & U 7THEOME Sprague- Dawley 27 v FOJFRALRE LS DEHEAL,
HERHIFET—80CIKRE L. YV I—-26-) VB (G-6-P Sigma Chemical) . B-= I F
YTIFTFYIRILAFRY YBR (RI{EE, B-NADP', # ) x> % VER) BLU
KCl #ZERKIEHL . BAME LT—80CIRE L., AR I S9, MgCL B4
U HEPES AL S9mix & L7zo SO mix fFAL T THEMMLE T 2 5&. S9 mix, 2/ERE
MEM ¥4 (IEARET . S9mix L&8) BLUMEMEH# (MEBEAE) #BIMLTSK
JoH (5% S9. 0.83 mM G-6-P. 0.67 mM B-NADP'. 0.83 mM MgCl,, 5.5 mM
KCl, 0.67 mM HEPES) & L7:o —Ji. S9 mix JEAEAE T CEBIIME T 25E 1, S9K
JCH DL H ) 12 MEM B 2 {5 L 72,

4 HREIE AR

Yot K FLE SRR AV B ALY S OALENILIE % HET 4 20, ERWE DM JaRssiic B
LIZTHBE N2 CHLIU MIE%E 025% + ) 7 v 2 W TERAT LK, 4X10°#
/mL OFUIEE R E L. 2@ 5mL 2X10M8) 279 AF v 274 v ¥ 2 (EE6cm,

Corning) (¥l L T 3EHRMIKEEL /-,




EARMERTIE, FEH SmL L REHATHR L 2%, SIRY A % 25 uL oML
24BFRLER L 72,

S9 mix FFAE T V2 B15 5 EREMLELTI3, SO [UGHE 3 mL L HEBACH L 7o %, MBRMIERR
BURE 15 UL FOWMIL GRFRIALIE L 720 ) v ERBHIRIANL (Ca™ B LU Mg #80)
TR, P S mL AL, 2512 ISKMEEL 2o —75. SO mix IEELET DL
HEZBW TR, S9 BHEAMND )12 MEM ¥ & v 7 DAL o 8Eid, S9 mix FIET O
SLVEREE & FIARICAT o 720
ETOMERFTNS mf; 0.10 ~ 3.3 mg/mL D REH P TR L 7z, FEETH. 10%
RV ) VBBRTEEL. 0.1%2 VAT VAL Ly METYRE L 72, HEREMNa%
JeRT (Monocellater ™, 7 ) Y /S ARFEL ) A . WE R & L 25 LIER
DARM IR ZFTR L 20 HRED 2D 2MOFT 1 v v a el [y

5 Yk EE IR

TBP (2 #l g B D SR 0 2405 W @ HALEE 8 £ U SO mix FAE T B & UHH AT 0 545
BIALERC 3T, CHL/IU MBS o385l % M%) L7 (Fig. 1) o % 72, 50 %HJH ¥ E1E
FEX, JEKE AL T 0.25 mgml., S9 mix fEAET B L OCIEFA T CHEBBAEL 725481
FN2N 0.33 mymL B & U70.31 mgmLTH o 72,

CDC L P OROAEFERROE TOMIRFNICB T, 50%HE FHIPHIE B O 2858
fETH 5 0.60 my/mL % HEWIBE L L, DITRAk 2 ToF sigE2zHE L. B2z
EML7o LU, MREEIWE . 240 BERLEZ B RBRY T, %\/
BARSATBURE MBES 2RER L0 BN oo b2 b, REBELER
THRRLER L7z, BRARIIB W Tk, £ TOLERET 0.20 mg/mL OIEE % Kml
Mg L L. LT 2 TFF SIBE (0013, 0.025, 0.050, 0.10, 0.20 mg/mL) # RE
Lo % 5. JESUMELO A8 HHITQ IR O RE & 2455 M ALERRE & ] IR 1 B L 72,
T, FEARERRCBVTR IBED ) MO TF4 v ¥ a2 B, 209 Lo 2/
FRAMEREERL, o 2MIcow TR HERFEMBEERC L 0 MkEinE il
L7z BABRERVEWL. MINZHSIEHPHIGAER & 1312 FARICAT o 7o JERTALER T i3 245 B & 485
[ DR B ARLPRRE & B v, USRI T d, BB E % SO mix FEAET & FEHEAE T T o
BLEE L 720 7 d5, SLBLBE M., VEETBAEE, i IR 3 & VLB IR % 3R 1) 72,




Bkt FRBE LS DV Tid, MC % SR 5 mL ISR MREEAS 0.05 pg/mL & % 5 & 5 123
BiL7:e 72, CPA % S9 JUGHLEB £ O MEM 55# 3 mL I IRARIRBED  Sug/mL &% % &9
I 72,

BOBAERMEBEAO T4 v V220 Tid, BFEETOMEMENC, 2 V23 F 2k
WREEAT0.1 pg/ml & B & D IIEIML 72, BERRTH. B AR E, 0.02% EDTAGH
YV UEBRBEIEREE (G BLUM 28T L) KL 0HIBZEAL, 10mL DX
WEICED E L7z (1000 ~ 1200 rpm. 547) o LE %% C/-%. thl Lol
0.075 MKCI K& # 3 mL 200z 3000 FESRLIE 247 o 72, KSR, BEEW® (X5 —
VoOKEEBRE =3 D 1vwv) % 6 mLINA EE Lok, LiE+KE, BOHEZESHEMZ
THLL7, BEROZHR LT 2%, VEOBEER ML BEL., toLELR
FTARITRA (BoHLBTOR FRICRBERANES, I—-FEEBLIUATA FE
FEFA) ERETL, TOEFRMEL e 174 v adbh) 6lOX5(4 FEER%E
gL 7,

3% FAHHW (pH6.8 ® 1/15M V Y BBEHE R CHIGRR) TR T4 FiERE B,
KRTTFTWTREEL 72, REREHEFS, ABRFINET L L CEREROBNEZHRLL
AFA4 Fr—RI2, A7 4 FEX%EZ I — FHESMEICANTREL 72,

6 Yefulksti

BRI > T, BIENRE THRSBELREL 2. Thbb, 20%K DM
RadEiEER 2 7R L 72 IS D W T RBIZEZRAL L L, 20% L EoHMIfasgfli R 2R L - i8E D
VH. BEORVWAEDP LT 4 v v a2 FosRPHAROMBEE (OREHR) 2K,
274 v a3 0.5% B E & 2B IR D EViRE 2R BRI 2 T RE % i B & FIT L 72,
Al 5EEE D WIE A R £ B4 (Table 1. 2) 2 & 0 24F5R) B & U 4887 (& 5t ALIE
BV T ZFNRZN0.10 mg/mL B & O 0.050 mg/mL AEBARDIT O REL REBIBETH -
2l b, INLOBRERFEOTUTAI2 TRl 3 BE2HIENRE L, /2, B
MAAE O SO mix FETBLUOEFATIIBVWTE, 2121 0.10 mg/mL B L
0.050 mg/mL 2SR BAR DT O e L REIRE CTho ol e b, TNHSDOREEHEDTL
TR 2 TR REABIETR & Ui, R ffoiTid, HAREEARFESS - HHLBYR
BHFZed (MMS) " i L BRI T W TIT o 120 & RS, D ORE kbR L T




WRWHRPHMREREE L7 FRT L, BENRE. R4S L RSO
WRE QMR &, BHEMBOK Y REAKICTKALL. 74 v va IPLELNE
AT A FERAR %, ANDBEEED L RENRARMLT PO v & i3 FIELTH
T U720 HEXESRE W 1B 20000, RE8CHMNE I 17 800 43 2L WIHINE % 2047 L 72,
VSIS BE & IR R EREE R B & UM IR T, 74 v ¥ v — OEBHEREY I &
D, BEKRIEL 1% LTHEEEREE EMLe 7200 3270 - 7T—37 v VOERA
WREY (p<0.01) &y, FREFUOELELRE Lze CRODRERRESE L L,
He Wy S0 7 AT & B I % vk U CHe R BB RO M 24T - 720

RSB L UEE]
0

WmmﬁﬁTBiW#ﬁETﬁﬁﬁ@%ﬂbt%%\ﬁﬁﬂ%tbtﬁ%%iﬂﬁWTs?
TBP R EAROFHERTE 2 FR L, HERT LA TMBOLTHE (gap 2 ET0) 5.
FNEN235%B LU 105% & % o7 (Table 2) o —75. 24K B & UP48 I [ 2 # AL 2R
ZOWTIEBARDOREERE OBMEIED bk h o/ (Tablel) o 7, & TOMLER
FHZBWT, FHMEMROFRIIRD o NE o7 (Table 1. 2) o —FH. ARER & WA
LTEBINME LAV ERERERRECIE, EREEHERDL AT (&
LI 9-1934 ) o

chEcic, <R EIAEY (Bromoacetic acid . 2-Bromopropionic acid .
1-Bromo-2-chloroethane .  Bromochloromethane .,  2-Bromo-2-methylpropionic acid .
1-Bromo-3-chloropropane, 1,4-Dibromobenzene &%) #%, ReAKBEEFHRT S I LWRMES
RTBDYD | AOS VL LCORIGHEOM S 2 b DNA 3T B ERS e L4
ANV RS (WA

—77, BB E L L TR MC R, Bl ic s »w TR EOBERTE 2FHL
(Table 1) . CPA i3 G FLIL M S9 mix AT ICB W T RBRDMEERE 2 FRL 72
(Table2) o ZNHDGHEXSRBEOMRL D, KAEBROMIL IR S Nz,

[
ARBO LG H 720 . RIROBEMLICEL B EREITRC- 02 FH LB L 0o 72 F

BEB & OHBRETIE 2 & DM BLLIED o 72,6




1)

2)

3)

4)

5)

EZ 3 &N

BARBERESS - WABYWRRSRESE: MEFEWE I L o6 kBET PI X]
HBEIE, i (1988)

HA ThdE: T - R T — 5 OEEN ., FEWIRIC L BT Su—F] , FA 1Y
7 4 A b4, FIE (1987)

HEHTh, KB RRE: [HEABREE 14, FURRT — & O EHENT] |, BAELE,
R (1992)

FEETHEERTEFHERCFWERER B (B LEDE RREURRT -

s8], () BALEYWELRE - Bt r 5y — WE - 71T, T (1996)
BAEEE GHERCWRE 2R SN IRERS: [{LEYE HFHERES Vol. 2
1995] , (LW HE AIRHEET REME - 74T (1995)




s & 2 & K L

100 ==Jk== treated for 24 h without S9 mix
———= treated for 6 h with S9 mix
(== treated for 6 h without S9 mix

Cell growth (9 of control)

0 T T v T T T T T T T T I T
0.0 0.5 1.0 1.5 2.0 2.5 3.0
Concentration (mg/mL)

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



Table 1 Chromosome analysis of Chinese hamster cells {(CHL/IU) continuously treated with 2,4,6-tribromophenol (TBP)** without S9 mix

Concen- Time of No. of No. of structural aberrations 3 No. of cells 4) 5) Concurrent®) Mitotic?)
Group tration  exposure cells Others with aberrations Polyploid Trend test  cytotoxicity  index

(mg/mL) (h) analysed gap ctb cte csb cse mul total TAG (%) TA (%) (%) SA NA (%) (%)
Non-treatment 200 1 0 0 0 0 O 1 0 1 05) 0 (C 00) 038 E— —
Solvent’ 0 24 200 0 0 0 2 0 O 2 0 1 (05) 1 (¢ 05) 013 100.0 E—
TBP 0.025 24 200 0O 1 0 0 0 O 1 0 1 (05) 1 (05) 013 935 E—
TBP 0.050 24 200 0O 0 1 2 1 O 4 0 4 ( 20) 4 ( 20) 000 - = 695 —
TBP 0.10 24 200 0 2 0 3 0 O 5 1 4 ( 20) 4 ( 20) 000¥ 430 7.0
TBP  020%% 24 — e 295 0.09
MC 0.00005 24 200 3 271151 0 0O 146 0 94 *( 47.0) 92*( 460 ) 0.00 —_— —
Solvent' 0 48 200 0O 0 0 4 0 O 4 0 1 (05) 1 ( 05) 000 100.0 E—
TBP 0.013 48 200 0 0 0 0 0 O 0 0 0 (C 00) 0 00) 025 985 —
TBP 0.025 48 200 0 0 1 0 0 O 1 0 1 (05) 1 (¢05) 013 . — - 925 E—
TBP 0.050 48 200 1 06 0 0 0 O 1 0 1 ( 05) 0 (C 00) 013 495 4.0
TBP 0.10 *** 48 — — 14.0 E—
TBP 0.20 #** 48 — — 6.0 —
MC 0.00005 48 200 5 51 180 11 1 50 298 7 134*(67.0) 133*( 665 ) 0.88* — —

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, MC : mitomycin C.

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 Monocellater™. 7) Number of metaphases per S00 cells was scored in each dish in order to select the highest dose enable to analyse
chromosomes. 8) Seven hundred and forty-cells 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 wt%.

*#% . Chromosome analysis was not performed because there was small number of metaphases due to cytotoxicity.
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Table 2  Chromosome analysis of Chinese hamster cells (CHL/IU) treated with 2,4,6-tribromophenol (TBP)** with and without S9 mix

Concurrent®’ Mitotic?)

Concen- S9 Timeof No. of No. of structural aberrations 3 No. of cells 4)
Group tration mix exposure cells 2 Others with aberrations Polyploid Trend test  cytotoxicity index
(mg/mL) “(h)  analysed gap ctb cte csb ¢se mul  total TAG (%) TA (%) (%) SA NA (%) (%)
Non-treatment 200 0 61 0 0 O 1 0 1 C05) 1 05) 0.00 .
Solventl) 0 - 6-(18) 200 O 0 1 O O O 1 0 1 (05) 1 (C05) 013 100.0 B
TBP 0.013 - 6-(18) 200 0 1 4 1 0 O 6 0 1 (05) 1 ( 05) 0.13 94.0 B
TBP 0.025 - 6-(18) 200 0 0 1 1 O O 2 1 2 (1.0) 2 ( L0) 0.13 + - 88.0 I
TBP 0.050 - 6-(18) 200 1 16304 0 0 51 0 21 % 10.5 ) 20*( 10.0 ) 0.63 47.0 5.1
TBP 0.10*** — 6-(18) — — 19.0 —
TBP 020#*%* — 6-(18) —— - 1.5 B
CPA 0.005 - 6-(18) 200 0 0 O 1 O O 1 0 1(05) 1 (¢ 05) 0.13
Solvent" 0 + 6-(18) 200 O 0 0 O O O 0 0 0(C 060) O ( 00) 0.13 100.0 —
TBP 0.025 + 6-(18) 200 1t 0 O 1 O O 2 0 1 (05) 1 05) 0.00 91.5 —
TBP 0.050 + 6-(18) 200 0 0 2 1 O O 3 0 2 ( 1.0) 2 ( 1L0) 0.38 + - 78.5 —_—
TBP 0.10 + 6-(18) 200 1 19 84 11 0 20 135 2 47 *( 235 ) 46*( 23.0 ) 0.13. 40.5 11.7
TBP 020*** 4+ 6-(18) — —_— 24.5 Tox
CPA 0.005 + 6-(18) 200 0 6 194 0 0O 29 1 25 % 125 ) 25*%( 125 ) 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 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 wt%. *** : Chromosome analysis was not performed because there was small number of metaphases due
to cytotoxicity.
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