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mmol/L) D EIZRWTHMFMBIER @b b ot Fo, BLE (B
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WHHETHD 2-Q -eRaXi-3" 5" -U-tert-7 FNT 2= L)Y )TV — )b
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3846-71-7, By hEF: Bl ] B Ak RE
BTHY, MoigftIo R, BIRRE LI KRB OWELFE
Atk IR % % Appendix 1 IR,

2. BBtExTRYE

Bttt BHE L TRz heA 2 C (MC, uy &S :328AJF, 1 FBREE T3)
BXOvrurzr 73R (CPA, nyhE 5 108H0568, Sigma Chemical) it H FiEst A
K (@yb&ES KICT75 BLUKIFT0, KEFERIKTHE) iciEdhL. ARSI GRRICH
Ve,

3. MBI UBE RSN

CHL/IU #BRaE, f5INPFHIAT 15 BRRE, e E BT —RI3 26 AT REERED
RHEHBEIC TN TNIZE00, REAREORBICEHSN TS, ZOMidE
JCRB #iRa 230 AFE (1988 4 2 A AF, AFREOMHE 4) L, MR HEEER
(-196°C) PIZHFERT GEOMRMREL2D Lz, ZOMIE (vA2/FX~DIHERDR
WIEERERE A1) %, RS . R 10 AREIATRERC AV,

B, A4 mTE (CS, vy 5128110754, Cansera International) % 10 vol%
BILfzA—7 v MEM BE¥K (10%CS/MEM) 2, CO, A Fa—F— (5%
CQ,, 37C) NTHE|U Tz, A—7F /L MEM $E8&HRIX, 4—7 /v MEM Bl = X101 O
MR (AABER) 275106 TREIL-DO%E RV,

4. S9 FIGHE
S9 (myhEE-:RAA-440 BLTNRAA-448, 2001 45 2 B &LGER LN 2001 &£ 7 H 8,
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Sprague-Dawley T hOFFIBGTEL 73 OF AL, AR E CHRIERY (—
80°C) \ZRE LT, V' va—2-6-U B (G-6-P. Sigma Chemical) . p-=2F > 7IK7T
F=o PRIV FAFRYLEE (B-NADP' AV AR T %) BEUY KClL 23K
EL, BAEEL TRIEEME (—807C) ITREL., EARIIZNIC S9, MgCl, BLUV
HEPES (pH 7.2) %Mz, S9 mix &L7-, RRBRIZIL, MEM (IL{EARE): 2XMEM (fLig A~
5):S9 mix % 14:8;5 OEIETRML S9 FISKREMZ TAEEIT 72 (BT D
HEIBFE 5 vol% S9. 0.83 mmol/L G-6-P, 0.67 mmol/L p-NADP", 0.83 mmol/L MgCl,,
5.5 mmol/L KClI, 0.67 mmol/L HEPES),

5. BB FBIROFH

BRMEO P HERMNOBER, REFRERBR TULELINABE T K TVAF LA
WARFVRBIYT BRACRBETHDZEND, BNVRFVAF VLR —RF R )Y L
(CMC Na, By h&EE WTHL105, FaMiZETE) @ 0.5 w/v%KiEkzd (&t
) LU, (AR E AWV THBRYE S 0.5%CMC Na IRBEE, BBRIZAVVE,

6. ARAEETE I HI AR

R kRERRICHVIERMEONBRELR T T 570, HHRYE O
FEIC IR LT T RER R, CHL/IU #ifla %z, 0.25% N7 B AW TINRLIZIK, 4X
10° f8/mL OAPIREIFEL, ZD5 mL @X10°@) 27 FAF v IF 4y = (HRR 6
cm) (ZHEREL -, B5%BE4A 3 A BIC, LT OFIETERFMAE L L OERLEETT -
7o

S9 mix IEFE FTRIGFE T CERBIAR T L5E. &7 1V aOBRIREME
BEEIRVERIR (FNFHUMEM 3L S RUGHK, 2.7 mL/F 4vira) EARHLT-14,
g (Pt BR) £ REOHBRWEMBE (0.3 mL, 10 vol%) & T(vi=
[CHRINL 6 BB L 72, £tk Vo BERR BRI (PBS, Ca°' BL UM &5 Tr)
TUEHL . B2 5538 (10%CS/MEM) TEBIT 18 ML, $r, B4
HPEINT, BT A2 DEBIRE LSRR (4.5 mL/T4via) BT,
R (FRMEXTE) F3F REOHRMEREE (0.5 mL, 10 vol%) ZHIML 24 Bf
EIALERL 7=,



WO LR TS, 0.10~3.2 mg/mL (10 mmol/L) DGR (At 2)
TUEEITo T, B 2 DT 1oV aZ Bz,

BRI T 4. 10 vol% AN~V AR TEEL, 0.1%7VAZNSAF Ly NETHRE
L7, BEEaHia®s Bt Monocellater™, AV _2NETE) 2V PRt Fp
EHCER L 7o & AR B O R R SRR A FHRIL 72,

7. R RERR

AR AR HETEAMHIFRBRICISV VT, HBBT b S9 mix FETETE TR I UVMFELE T CRIRF R A3
L7=384 . CHL/IU MR OWFEEIHIL72hs o7z (Fig. 1), F/o. 24 REEHEBAER L 735
BT, BV EFEMHEIERERD N, 3.2 mg/mL (10 mmol/L) DIREIZIVTD
50% LA LOHFERE AR LT=(Fig. 1),

ZOZEMLY AR FRBRICI T, ERFHAER T 3.2 mg/mL &R m QLR
EEL, A2 THA4REZREL TRRE EM L7z, £/, EHTLAIER T3 3.2 mg/mL
PREAMEERELL, Ak 2 TH 5 REZREL TRBREEHL,

RAEREARICBONUI I BEDZVAKROT 1o (220, AT R
JOBMERBEBETIZ2H) 2V, 2050 2 IV REFIEAREERL, B0 2 #Kiz
DWTIT BB R MR 28 B 3T Lo M TR R A R E L e, BRI, MiQ i EH
FIRBREAZIERRIAT ol TATORBERIITHB D E LBEE ., B (0.5 w/iv%
CMC Na) XfFRBELEBIER BRBEA R T 7, BB BREEIZ DUV, S9 mix IETFAE TR L
OMFFE T OERFREAE TIE, MC (JRAEIRE 120 pg/mL) BXU CPA (FHEHRE : 1
mg/mL) ZEEBENZNEN 0.1 pg/mL BES pg/mL ERDIIICHMLTZ, T2,
EHCAELCIE, MC (R : 20 ng/mL) ZREARMREED30.05 ng/mL &5 X528 mML
7o, Flc, ERE TR RELFRIT T,

Y@ EKERBOT 12000 BEEE T O 2 RN, a1 2IR 2 &~E R
FEM 0.1 pe/mL ERBIDITHMUT, R TR, SERIEZE T, 0.02%EDTA &
PBS (Ca*" BLUME"RE) 27 4y adhi=h b mLAINZ THIKIA 132U . 15 mL OiEIL
FIBLT-, BIL (1000~1500 rpm, 5 43) L. EIEEETH%, 3 mL @ 0.075 mol/L
KCl KEHEEMZ., 30 FH{KRAE LT/, KRAEE ., BEWK (AF/—/v i KEE
B = 3:1 (v/v) 2ERKOKN 2 fFEMZ THNTHEEPL, BILLZ, £0%, LIERHE



T, B 2B ERE M, By T 47 LEE Lz, 0@ ERAELKEIT 1=,
VEORBERZMA THRAZEEL, TDLBEATANT TR (L UH 7o ANBSY
R RAEE T, a—FEFBLUASARE SR RITHTL, ERERLE,
1 74y adioh 6 OATANEREERLLT:,

TERIU = AT A REAE 3vol%F LFHE (pH 6.8 ™ 1/15 mol/L )RR EI CTA
) THREAK. KTTTWTRELL, RBRFEE S RBRRHENES B L UL
RO B EIRUIZATAR Y — R AFAREREa— FESMEIC AR TREFLE,

8. YefafkoyHT

Qe RTINS T, BRI O M E B LS EHIEE I~ 20%LL
FORMMFEERT, 20 2 Tayiabbll 0.5% N EOSZFEROLE AL B ETEs
L7z,

TAYY 2 L PO RONTATANEAR 4 M % . 4 ADBIEE BTN ZLERMAR
SIIRDIRVVIREECHOIT Uz, BB REED S oBi L T b Eiaz
L. 1 B0 200 18 (100 HEfR/ 7 4 =) OHRPEPMIUZ SOV THEERF O
LR, 1 BEbi2h 800 1 (400 ML/ T 4y =) DHRPHMIT- OV TREEIMER
i (B RS 38 ARLL 1) DEERTz, EORRICE SV THRERF 2R OMias
MO HBELRD T, Fro /2R EEAREOLSEIT. B ARREERK
PR GHABHRRSB S VICIAREEICE SO UTof, Fry T o0 T B
BRIV IEREERIEERL BERFFAMONEILIFDNLE
L7z,

BWERY Fro7 %2R0 28 TR ICHEEMEMBOHBREIZOWT, 2
P (EER) xfHARE L 4R SR B AR BERT S L OB BRBE R CL 7o v — D H R
HEY (0<0.01) ICIVEBERELERLE, I/, 27707 -7y VOB MMERE ¥
(p<0.01) KXV HBIKGEHEDOR BARFIL., TNOOREMRELEHLL, EWEN
TR R LRI R IR L TR R BB RO MEEIT 72,
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IR B TEINE RO RLY, 4 B (0.40, 0.80, 1.6, 3.2 mg/mL, A 2) ZFRE
U PR AR IEIC LR EBRE R L 7=,

BN D, MRS X U EHER OB EEZIT o7 5 R (Tables 1.
2), R BT FTRER R RIBE (20%DL LOMFEETHD 0.5% L Loy R faHE
FRUTZIRED) 1. S9 mix FETRIE T B L UYFELE FOER MM TIL, &HI23.2 mg/mL &
7ol o T, P ESITICBEL TUITNODOREZEDHUT 3 BRENEHENRL
L. BT R{T o7, TORBR ERHEAELZNThO QBB BV TH YAk
REORBREINIRD N0 72 (Tables 1, 2),

HRFRALERIE I LR CRMEORE R P BEO N2 Lh 0, M ETEMBIRRER O
FRICHE-SE, 5 BE (0.20, 0.40, 0.80, 1.6, 3.2 mg/mL, 2tk 2) ZEREL T 24 Ky
BRI L AR ER L7, MAEEEBIOSREROBELIT> /2R
(Table 3), YR ATRER B BRI, 3.2 mg/mL L7207l éinh, ZORERE
DLT 3 BEMPEENREL, REESITEITol, ZORER. WTHORERIZE
WTHREEREOF BERBEIMNIRDLNh o7z (Table 3),

B HRYEICIANERAIFRB IO TR EBIZ, W NOABRBEIZB
THILBRBFED I,

Bt R E L U TRV MC 1, S9 mix FEAFFE T CHERFMABEB LU 24 BFfEE
AL LT AT B W TR AEDORERFEFHFL (Tables 1, 3) | CPA LS9 mix /7
TE T CHERHAEL-HEIZBWTRAEOHEERELFERE L/ (Table 2), ZHLHD
Bt BB ORER LY KERROR AR ENT,

72¥5, HBBT (2 2WTid, UM CERL-MEE RV 2B R BRRAERAR TY
EMORERBPELNTNEY, $-BEME THD 2,6-V-tert-T FN-4-AFNTx)
— L (butylated hydroxytoluene)® iz 2\ Tl IRERERRR B IO RA A RER
BRCREME, ptert-7 FNTx ) —N\° 2-tert-T FNT = ) — N BIO 2,4-T-tert-T
FNT =2 )= ANTOWTEL, BIRERERRBR TR, RABREARTHIEORK
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Table 1 Chromoscme analysis of Chinese hamster cells (CHL/IU) treated with 2-(2-hydroxy-3',5'-di-fert -butylphenyl}benzotriazole (HBBT)** for 6 h without S9 mix

Concen- S9 Timeof Concurrent? Mitotic”? Number Number of structural aberrations Total number of cells Number 7

Group tration mix exposure cell growth  index of cells 4 Others™ with aberrations of polyploid Trend test
{mg/mL} {h) (%) (%) analysed gap ctb cte csb cse mul total TAG (%) TA (%) cells (%) TA POL
Non-treatment E— R— 100 0O 0 0 0 0 O 0 0 0( 00)Y O ( 00) 0 (0.00)
100 0 0 0 0 0 0 0 0 0 00) O ( 00) 0 (0.00)
200 0 0 0 0 0 0 0 0 0 C 60) 0 (00 0 (000)
Negative ) 0 -  6-(18) 100.0 - 100 1 0 2 0 0 O 3 0 3(C 30) 2 ( 20) 0 (0.00)
100 0 0 0 0 0 o 0 0 0 060) 0 ( 00) 0 (0.00)
200 1 0 2 0 0 0 3 0 3 15) 2 ( 10 0 (0.00)
HBBT 040t —  6-(18) 1070 — not observed
HBBT 0.80 f —  6-(18) 111.5 S 100 0 0 1 1 0 O 2 0 2 ( 20) 2 ( 20) 0 (0.00)
100 2 0 0 1 0 0 3 0 3 30) 1 (10 1 (025)
200 2 0 1 2 0 O 5 0 S (. 25) 3 ( 15) 1 (013)
HBBT 1671 - 6-(18) 118.5 — 100 0 o 0 1 0 O 1 0 1 (¢ 1.0y 1 ( 1.9) 0 (0.00)
100 0 1 1 0 0 0 2 0 2 ( 20) 2 ( 20) 1 (0.25)
200 0 1 1 1 0 0 3 0 3 15) 3 (15) 1 (0.13) - -
HBBT 32t —  6-(18) 113.0 84,80 100 1 1 0 0 0 0O 2 0 2 ( 20) 1 ( 10 1 (025)
100 1 0 0 0 0 0 1 0 1 (1.0) 0 00) 1 (0.25)
200 2 1 0 0 0 0 3 0 3 15) 1.L05) 2 (025)
MC 0.1 pg/mL. —  6-(18) — — 100 4 34 61 0 1 10 110 0 61 ( 61.0 ) 59 (59.0) 0 (0.00)
100 12 42 66 0 1 0 121 0 68 ( 680 ) 63 (63.0) 0 (0.00)
200 16 76 127 0 2 10 231 0 129 ( 645 ) 122+ 61.0 ) 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 number of cells with aberrations including gaps; TA, total number of cells with aberrations excluding

gaps; MC, mitomycin C.

1) Carboxymethylcellulose sodium (0.5 w/v%) solution was used as vehicle and added at the level of 10 vol% per dish. 2) Cell confluency, representing
cytotoxicity, was measured with a Monocellater™.  3) Metaphase frequency was calculated by counting 500 cells in each dish. 4) When the number of aberrations
in a cell was more than 9, the cell was scored as having 10 aberrations. 5) Others, such as attenuation and premature chromosome condensation, were excluded
from the number of structural aberrations. 6) Eight hundred cells were analysed in each group. 7) Cochran-Armitage's trend test was done at p<0.01.
* Significantly different from the negative control at p<0.01 by Fisher's exact probability test.
*% Purity was 100 wt%, and water (0.01%) was contained as impurity.

1, Precipitation was observed at the beginning and the end of the treatment.
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Table 2 Chromosome analysis of Chinese hamster cells (CHL/IU) treated with 2-(2'-hydroxy-3',5'-di-fert -butylphenyl)benzotriazole (HBBT)** for 6 h with 89 mix

)

Concen- S9 Timeof Concurrent” Mitotic’ Number Number of structural aberrations Total number of cells Number & 7
Group  tration mix exposure cell growth  index of cells 4 Others™ with aberrations of polyploid Trend test
(mg/mL) (h) (%) (%) analysed gap ctb cte csb cse mul total TAG (%) TA (%) cells (%) TA POL
Negativel) 0 +  6-(18) 100.0 - 100 0 2 4 0 0 O 6 0 2 (20) 2( 20) 1 (0325)
100 2 0 0 0 0 0 2 0 2 (20) 0 ( 00) 0 {(0.00)
200 2 2 4 0 0 0 8 0 4 (20) 2 ( 10 1 (013)
HBBT 0.40 1 + 6-(18) 98.5 — not observed
HBBT 0801t +  6-(18) 95.0 — 100 6 1 0 1 O O 2 0 2(20) 2¢(¢ 20) 1 (025)
100 0 0 6 01 0 1 0 I (10) 1 ( 1.0) 0 (06.00)
200 0O 1 0 1 1 0O 3 0 3 15) 3 ( 15) 1 (0.13)
HBBT 161 +  6-(18) 95.5 — 100 0 01 3 0 O 4 0 2( 20) 2 ( 20) 0 (0.00)
100 4 1 0 5 0 0 10 1 6 ( 60) 2 ( 20) 0 (0.00)
200 4 1 1 8 0 0 14 1 8 (40 ) 4 ( 20) 0 (0.00) - =
HBBT 32t + 6-(18) 97.0 6.2,5.6 100 0 0 0 0 0 O 0 0 0C00) 0 00) 1 (0.25)
100 0 0 0 0 0 O 0 0 0 C00) 0¢( 00) 0 (0.00)
- - 200 0 0 0 0 6 0 0 0 0 00) 0 ¢ 00) 1 (0.13)
CPA Sugml. +  6-(18) - I 100 3 1023 0 0 0O 36 0 30 (300 ) 28 (280) 0 (000)
100 2 19 24 6 0 0 45 0 36 (360 ) 34 (340) G (0.00)
200 5 29 47 0 0 0 81 0 66 (330 ) 62*( 310 ) 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 number of cells with aberrations including gaps; TA, total number of cells with aberrations excluding
gaps; CPA, cyclophosphamide.

1) Carboxymethylcellulose sodium (0.5 w/v%) solution was used as vehicle and added at the level of 10 vol% per dish. 2) Cell confluency, representing
cytotoxicity, was measured with 2 Monocellater™.  3) Metaphase frequency was calculated by counting 500 cells in each dish. 4) When the number of aberrations
in a cell was more than 9, the cell was scored as having 10 aberrations. 5) Others, such as attenuation and premature chromosome condensation, were excluded
from the number of structural aberrations. 6) Eight hundred celis were analysed in each group. 7) Cochran-Armitage’s trend test was done at p<0.01.

*, Significantly different from the negative control at p<0.01 by Fisher's exact probability test.

** Purity was 100 wt%, and water (0.01%) was contained as impurity.

1, Precipitation was observed at the beginning and the end of the treatment.
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Table 3 Chromosome analysis of Chinese hamster cells (CHL/IU) continuously treated with 2-(2-hydroxy-3',5'-di-fert -butylphenyl)benzotriazole (HBBT)** for 24 h without S9 mi

Concen- Time of Concurrent? Mitotic? Number Number of structural aberrations Total number of cells Number % 7
Group  tration  exposure cell growth  index of cells 4 Others™ with aberrations of polyploid Trend test
(mg/mL) (h) (%) (%) analysed gap ctb cte csb cse mul total TAG (%) TA (%) cells (%) TA POL
Non-treatment 100 1 0 0 0 0 10 11 0 2 ( 20y 1 ( 1.0) 2 ( 0.50)
100 2 1 0 0 0 0 3 0 3 30) 1 ( 1.0) 1 ( 025)
200 3 1 0 0 0 10 14 0 5 25) 2 ( 1.0) 3 ( 038)
Negative 1) 0 24 100.0 —_— 100 0 0 0 0 0 0 0 0 0 ( 00)Y 0O ( 00) 0 ( 0.00)
100 0O 0 0 0 0 O 0 0 0 ( 60) O ( 0.0) 0 ( 0.00)
200 0O 0 0 0 0 0 0 0 0(C 00)y 0 ( 00) 0 ( 0.00)
HBBT 0201 24 99.0 — not observed
HBBT 0401 24 96.0 — not observed
HBBT 0801 24 92.5 —_— 100 0 0 0 0 0 O 0 0 0 (C 00) O ( 00) 1 ( 025)
100 0O 0 0 0 0 O 0 0 0 C 00) O ( 00) 1 ( 0.25)
200 0 0 0 0 0 O 0 0 0 ( 060) O ( 00) 2 ( 025)
HBBT 16t 24 g91.5 o 100 1 0 0 0 0 0 1 0 1 ( 1.0) O ( 00) 0 ( 0.00)
100 0 3 0 0 0 0 3 0 3 3.0) 3 ( 30) 3 ( Q75)
200 1 3 0 0 0 0 4 0 4 ( 20) 3 ( 15) 3 (038) — -
HBBT 3271 24 82.5 6.8, 64 100 0O 0 0 0 0 0 0 0 0 (C 00) O ( 00) 2 ( 0.50)
100 0O 1 0 0 0 O 1 0 1 ( 1.0) 1 (¢ 1.0) 1 ( 0.25)
200 0 1 0 0 0 o 1 0 1 C 05) 1 ( 05 3 ( 038 )
MC 0.05 ng/mL 24 — o 100 319 52 0 0 0 74 1 51 (51.0) 48 ( 480) 1 { 0.25)
100 3 2647 1 0 0 71 0 56 ( 560) 54 (540) 0 { 0.00)
200 6 45 99 1 0 O 151 1 107 ( 53.5) 102 *( 51.0) 1 ( 0.13 )

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 number of cells with aberrations including gaps; TA, total number of cells with aberrations excluding
gaps; MC, mitomycin C.

1) Carboxymethylcellulose sodium (0.5 w/v%) solution was nsed as vehicle and added at the level of 10 vol% per dish. 2) Cell confluency, representing
cytotoxicity, was measured with 2 Monocellater™.  3) Metaphase frequency was calculated by counting 500 cells in each dish.  4) When the number of aberrations
in a cell was more than 9, the cell was scored as having 10 aberrations. 5) Others, such as attenuation and premature chromosome condensation, were excluded
from the number of structural aberrations. 6) Eight hundred cells were analysed in each group. 7) Cochran-Armitage's trend test was done at p<0.01.

*, Significantly different from the negative control at p<0.01 by Fisher's exact probability test.

**, Purity was 100 wt%, and water (0.01%) was contained as impurity.

1, Precipitation was observed at the beginning and the end of the treatment.
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Fig.1  Growth inhibition of CHL/IU cells treated with 2-(2'-
hydroxy-3',5'-di-tert-butylphenyl)benzotriazole

Precipitation was observed at all doses at the biginning and
the end of the treatment.
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