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N- 7 aANF Y N-2-RYVFTIS=VANVT 273 F (CBTSA) &, CHL/U flfig

(FrA ==X - NhAF— i) CEEERELHFRLLLEDI o7,

CBTSA T CHL/IU I8 % ML L 72354, 274 v ¥ 2 £ b 12 0.5% L E DR RIBE & /R
L7z dBEVigE (MIimax) i, (SR (GOridss s © 24 FLLEL) €3 0.081 mg/mL
THotro 2, R LD SO mix F/ET (S9 KIS #H T oMk M AL 1887 M o [ml{E
BEf) Ti2 033 mgmL, B LUHEHFET (SO KGHNRH Vi MEMEH 2 H) Tk
0.16 mg/mL T& > 72,

DT LD OYRERRIRTIE, WAL (Q4FR B & U 4SHERILER) | 4ERF RLEE
D SO mix GAETBLUPIEFGETICBVT, Ml max O 2fEERETH 5 0.16 mg/mL,
0.65 mg/mL B L 033 mg/mL & ZNEFNEESLILRE L L, A 2TSREZRE L 720 "
Bt ARSTHT HSTT AR 7% e i i BE 13, ARALER T 0.040 mg/mL DIRECH oz eh b, TN
LOREEEL JIRER LSRR L L /2, 72, ERHLIEO SO mix F/ET B L OFEF
ETIEBW THEMRELRESEE X, 21FR 0.081 mg/mL B £ U 0.041 mg/mL DEET
BHotitd, TNSDRIE et 28R BIENSRE LT,

Gt AT DGR, CBTSA % SO mix fAE T CHEMFHILI L 7-354 . 0.041 mg/mL DR
IZ BN TEBERORLEREPEE (4.5%., p< 0.05) WML, BEKFEHEEDS
Nedofzo 72, 0.081 mgmL DU FEITHB W T, FRBEL IR 2 L0 bR
BAE (1.88%., p< 0.05) ML, WEKFHIZRD SN, LELEDNDL, #1b
DHBHERIEN D TH o/, DT LD 5, S9 mix fFAE T DAL OVWTDOHR,
B (FERREBR) 21To7:. ZOFEHR. 0.081 mgmL 2 B T, Fefatho i RE

(gap 2 &tr) PAEICHEM (3.5%. p<0.05) L. 0.041 mg/mL Tix. ML
AREWCEM (1.13%., p<0.05) L72%, EEUREOER, W h dEBEKAE LR
LNTehole o T, SO mix FAEFOMRARIC BT, REORERE. B
MR L DI L HE L 72,

DEDHMRLD, BEMIIN-V 7 OAFIN2RYVFFTY—VANT 27 3 Fid,
LREDORIRGM T oh R RE 2R L v LR L 7,
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VB R R IR0 D o (EEWEICE > THRE S NBRMAAERF T, KF L ThiE
BE (Fx v 7, O, 388#) &8s (BEEME, BEMENE) 25 ). gigd
DNABE, BEBENEOSEBMBORE 2 &2 KM L TWwb,, AR CH 72 CHL/IU 1
faix, BGAEEIDE L —REEEDE T L TREERRE ORLEENE V0,
R EREERRICLCHAVSONRD,

OECD BEF LW E R &SRR 2 BHMEFEO—IRE L T, CBTSA OMlle &
WIS B % SHI T 5 729, CHL/IU A% A v % BefafR R R A Eiti L72s % BRI,
[FrBALFEWE AR B RO TEEc oW T (1624 33 31H, IRIR3ESE 2375, 5
% 306% . 624L/89%8 303%5) B LU [JOECD BT A4 FI A4 > 473] L, [k
FWE GLP 24k | (A0 594E 38 31H ., ERARZEN 395, IEHE 22975, 59EERE 855
CRETHRAN 634F 114 18H. RN 2335, #7425 38% . 63#L/W2E 8237%) ICHKDOWTHE
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CHL/IU #i s (JCRB MM/ Nv 7 & ) AF) ik, FJ4E1ME (Cansera International, ™ v
N &F 1 2605420 B £ U Filron, T v FFE L 55301) % 10% &L 4 — )V MEME# (H
KEE) 2V, QA Y Fa—5%— (5% Q0 37C) WTHERL.. T/, MERE
£ 10/ TRERC I 7o (AR EIE, 1988 2F ICAF LR T 4, BiER
121%) o

2 WEWE B L UM EYE

iR E <& 5 CBTSA (CASNo. 95-33-0) DWHLZEM RS 12 Appendix 1 1Z/R L 720
CBTSA It B HIRHE S N7t BWEL AHL, BHODE Y AFLAN
F ¥ F (DMSO, FIGHiSE T3, o v bFE5 D ESJ4625 B L UV DLI5663) ([T L TR
Lo

sty E e LTHWY 270527 73 F (CPA, SigmaChemical, B v b7 !
73H0846) B L U'v A bPv 4 C (MC. HAIBEBTLE, vy FF5 | 051AEG) &, iE
SRS K (KERIETY, v MFHF I KSH71 B L UTKTA89) @ L ., FARFREL
THW,

3 S9 RUGHE

SO (¥vx—<r, oy bFETF I RAA-333, 19954 9H 15, RAA-338, 19954F 121 8
., B LU RAA363, 199745 FETE) k. 74K DO ME Sprague- Dawley 2T v MZ7 o/
NWVEF—=NVES5 6NV T7IR /G LTI SRBLA-b0EEAL, FHKE
T—80CTRE L, VI —26-Y ¥BE (G-6-P. Sigma Chemical) , B-=IF 7 I F
TF=VIXsVAF Y VB (B-NADP', #+Vx>¥ V) B & UTKC 2 EEKICHE
Ly BEMWELT-80TCIKRE L. AR NI S9, MgCl, 3 £ U HEPES %I 2.
S9mix & L7z, S9 mix F7E T CHEEMMAME T 2354, S9mix, 2M5EE MEM B# (IFEAR
BT SImix LFEE) BLOMEMEH (MIEAE) 2R L 72 SORSHE T 4 v ¥ 22

%72 (5% S9. 0.83 mMG-6-P, 0.67 mM B-NADP’, 0.83 mMMgCL,. 5.5 mMKCl. 0.67 mM
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HEPES) o —5. S9 mix JEFF/E T THEMMMI S 235412, SO RSO H b 12 MEM 53
WEERL -,

4 P RER

FOERRFRRICH LYY E OWNILRE 2 ET 2 720, #RWEOFRIREICK
TS EE A7z, CHLAUMNE R 025% b ) 7Y v & v CHEL 724, 4X10° f8/mL
OHIBIEERE L, 205mL XI10%E) 245 XAF4 v ¥a (ER6m, AR 12
B L C3HMBEREL 2,

EHALEE T, FEE s SmL SR H L%, SR ERARE E SOuL $oRmL
24 FALER L 72,

S9 mix FETE TIC BT 2 FRFRALEE TId, SO FUSHL 3 mL L B A L 72, #ERWE H
SNE A 30 L T OWRML 6MFRAVE L 7z, ) VIERRIEEETR (G BL UM #&T)
TIHER, FIEEmIc AL, 2510 I8 E L 2s —J7. SO mix FEAF7E T DALEEEE
KBWTE, SO RSO h 2 MEM Hi#ts % F W 7- DAL O #EIZ, SO mix fA7E T DALER
BE & FRRCAT 0 72,

EHLAEL S & CERRIALIE & b 12, 0.081 ~ 2.6 mg/mL D FEGER TRIEL 72, R
T, BOAEARRER L 7o (Gl REAERE R, BB (Y kR R LM
1000/la & 7= b DR PHGEE A 27 L, WIEASREE IS T 2 3 RYE LR
SR O (%) KD 7zo HRED 20 2BDT 1 v ¥ a & Hviz,

5 Heta kR

FORARER O&E R, HEE B L OCER R AAEI BT, ALERREE I KTE L C CHL/IU MiB o
SEEPFIL 720 T/, MImax iE, EHERLHE TiE 0.081 mg/mL, 52K H L D S9 mix
FETBLUHEEETRBV TR, #hFN 033 mymL, B U016 mgmL THo 72

(Fig. 1)

DT EPLREBERERRIIBNT, 2 TORIHET, LN Mlmax D 25 RE
B E L, K2 TH SIREERE L7 GEHMLEE D 0.010, 0.020, 0.040,
0.080. 0.16 mg/mL. S9 mix 1L T D ER ML : 0.041, 0.081. 0.16, 0.33, 0.65 mg/mL,
S9 mix FEFET O SR 1 0.021, 0.041, 0.083, 0.17. 0.33 mgmL) o % B. BEFHL
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o) ASIFRALERRE DR 1L, 24 FALIENE & 7] LR WS 7KE L 70

B RRERRCBVY T LBES) 2O 74 v Yaz v, REMERE/ERL
Fro AEBRERIEE, TR & ZIZFEBRITAT o 720 AHTALEL T3 2405 R & 48HE I D HERME
SUERTE VS AT BRE & R EAS BRRE B & OVIAL B IR (st & 25#) 23k, ERH
PR CIE, WERYE % SO mix FAEF & AT T M RMMIL L7z, 7B, B OMBICH
BExTEREE, BRMExTERBES & OEALEI BB 2 BRI oo E 70, VSR EREE L BISNR E L
BEFEICOWTIR, SEBEOSH (LEE 72 ) 1000z 08i%E) 17w, MiBHFEHRD
FIRE Lo 85 TR RIAEED SO mix FAE Fic BV TIEMEER (HRRAER) £k
L7co BMEABRTIE, ARERE FAEIC 0.65 mymL 2 RS EE L& L. A2 TOER 2 X%
L7 (SRR o S9 mix FA4EF £ 0.020, 0.041, 0.081. 0.16, 0.33, 0.65 mg/mL) . ¥7z,
WBE S 4D T IAF v 2 74 v 2 (#HE 6ecm. Corning) ZH W, 55271 v
Vool e R ER L, MO2F 4y Y2l o wTid, HBEEMBEER

(Monocellater™, # 1) ¥ /SANZETIE) & Fv T, B BEE & i L 72 B0 BEE oA
PR AR L, MllgBtkosiZe L,

RGP BRI I DWW Cid, MC % Jr i3 5 mL WA REED 005 ugmLE %% &9 1
WWhiL. F 72 CPA % S9 SUCHE 8 £ U MEM 8581 3 mL ICIRAKIBED Spg/mL & % 5 £ 91
wmnL 72,

BT O 2REMMIC, 2Vt 3 FERKREL0.1 pgmL &% 2 L) 0@ML7z, 5
BRT . BEHZIRE, 0.02% EDTASH ) Y IBRGEHER (G BLoMg #4%
W) 2 E DM AT L, 10 mL O ICEDEE L7z (1000 ~ 1200 ipm, 553) o
EEERE T, LR L 724 0.075 MKCI K 3 mL &% . 3070 KR 247 -
Fro MEFRALERS:, MWL (A% — b D kBEMR=3:1vNv) % 6mLNZ it L7z, b
BrlR&, BUSFELEESEEMA TRILL 2o BEWOHEEHEIT> 2%, LEOIE
EBBMTHNIEZRBEL, TOLEERAIAFIIZ (b6 LT TR MEEGICRBRRHED
BT, I-FBFBLURAIA FHEFERA) LICHTL, 20FERFE L1 1714y
Yablh) HDAT 4 FIEREELL 72,

3% F AW (pH 6.8 D1/15 M Y ¥ BEMG W CHRFGALEL) TR 54 FIERE efafh,
AERKTTTVWTRIEZL 72 RBEITNEHE TS L CEAEHO AN 2HRL AT A Fi—
AT, AT A FEEARZ 2— FHEFIEICAN TR L 726

et AR 3T IZHESL o T, BEBECEID, Mimx BB RORERE L L,
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Fet AR REHERIC B % MImax id, MELIE Cix 0.040 mg/mL, ERHELED SO mix
FATBLUIEFATICBVTI, FhFN0.081 B L U0.041 mg/mL THo7Z &b,
NS DOREEET JRER GERLEL) 3L 00BN (G 2/8gge L
7o GREXTERERC 33 A Mt b % Table 1, 2 W/RL72) o 7=, BINEUERIC BT 5 EEH
SLER O 89 mix FEAET Tt FBAESITOTHE 2 KERE . ARRFEHE 0.081 mgmL TH
N, TNRUEDIRETEAD 2OEPHNREI BFEO ozl b, CORELZED
JWERE L BIET IR & L7z (Table3) o

Pt fkotria. AARBREERESA. WARYRE (MMS) BIe&Y @ & 2 08B0
DWTAT o720 LIRS DORABEITME L T woRP G LI L7, SHC
LT, BEMEE. BB L U E R OREE SR ORI L # BRI o#t
FLERHMICEEA L7z $72, BE LA THME, AT 4 FLOZDONE % BFEFHDOX T —
VOMETHEL, ICEAMICEE L. T4y Vo I SBONTAT A FIER 4%,
ANDBIEEE D N NAIRGEAH D 6 R WIREE TN L 720 fEER I 18 20008 . &5
eI 18 80018 o IR & AT L 72,

B DT RT— 4 (Appendix 2) EHIRWELHIBERIT, 74 v ¥ v — DEBHEE 1
£ 0. familywise DFFKAEL 5% & L THEEMRE 2 £l L 72, BIEHERECHEEED
b HE. MEEEROAREY 325y - 7T—3 7 v VOERAUKREY (p<0.05) kK&

R L7zo BRRGOZ IR BIBROMR £ 51 L, BEIEE £ AT L T - 72,

[#& R

e R OFER., CBTSA TEFLMLL 7238, WTFNOLIMEEIIB W T HEBMENHE
EREOEIMEIA SN R o7 (Tablel) o FEEERHAAIEIC BTk, SO mix FET D
0.041 mg/mL DEE I BT DR GEEOHERT AR (4.5%. p<0.05) (TN L 7245,
BEREEEIRD bk d o7z (Table2) o T/, HBHENBRORKIE, SO mix FETOE
BERALEREE IS B VT ORFEICHIIL (0.081 mgmL, 1.88%. p<0.05) . fEAHEMREIC
B THEEEORDL N (p<0.05, Table2) o LA L %455 fEHCHMTL 0 B
K, BRELHEN TELR D o722 &5 S9 mix F7E T O BALEA IC OV T O R
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WERRAABRIC B 17 2 450 MALEE 0 S AR 3T D& % Table 3 1Z/R L7zo S9 mix FET T
JIRE R ALEE L 72 0.081 mg/mL DR Tld, ROAROMERE (gap &) HHEITHEN
(3.5%. p<0.05) L7=%% MEAQMEIRE DR, BEREEIRED O NG ol R
HIFLIZ D W Tid, 0.081 mg/mL TREMEDD., RERODIFHETE Lh otz Fo
0.41 mg/mL TIZEH MBI EZICHEM (1.13%., p<0.05) L7255, EEAMERE DR,
BEREEIROON 2 o7, &o T, BIIRKICB T 5 S9 mix F7& T OER ML
BT AR O REE I | AT AR & b IR I L

ARERERICB VT, BUEYE L LTHWAE MC iR, EFEAIRICB W THRaEDOFER

5L (Table 1) . CPA iHEIFHELHA D SO mix fA/E FIZB W THRAMKDIEERF %=
FHEL 7 (Table2. 3) o TNS ORI RYEDRER LD REERRDOBAL VMRS Nz,
LLEO#SR LD, CBTSA i, LEORBREN T T, RREAN O CHL/IU MK Rtk R

FrdERLEwEER L,

EBEN!
1) BARBERFEZS - WADWRBSRSm: EEWEC L 2 5aAkEET PR,
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Table 1 Chromosome analysis of Chinese hamster cells (CHL/IU) continuously treated with N -cyclohexyl-2-benzothiazolesulfenamide

(CBTSA)Y* without S9 mix
Concen- Time of No. of No. of structural aberrations 3 No. of cells )
Group tration exposure cells Others with aberrations Polyploi(f Trend test> ) Concurrenté)

(mg/mL) (h) analysed gap ctb cte csb cse mul total TAG (%) TA (%) (%) SA NA cyiotoxicity (%)
Control | 200 0O 0 0 1 0 0 1 0 1 (05) 1 (C 05) 000 —_—
Solvent * 0 24 200 0O 2 0 0 0 0 2 0 2 ( 1.0) 2 ( 1.0) 025 100.0
CBTSA 0.010 24 200 0O 0 0 0 0 O 0 2 0 (C 00) O (C 00) 050 128.0
CBTSA 0.020 24 200 0 3 0 3 0 0 6 0 4 (. 20) 4 ( 20) 038 NT NT 128.0
CBTSA 0.040 24 200 1 1 0 0 1 O 3 0 3 (¢ 15) 2 ( 1.0) 0388 160.0
CBTSA 0.080 ** 24 — e —
CBTSA 0.16 ** 24 — —
MC 0.00005 24 200 i 28 99 6 0 O 128 0 85 (425) 85 (425 ) 025 -
Solveml) 0 48 200 o 1 0 1 0 O 2 2 2 ( 1.0) 2 (C 1.0) 013 100.0
CBTSA 0.010 48 200 1 2 0 2 0 O 5 0 4 ( 20) 3 ( 15) 038 135.3
CBTSA 0.020 48 200 0 3 0 0 0 0 3 1 3 ( 1.5) 3 ( 1.5) 038 NT NT 164.7
CBTSA 0.040 48 200 0O 0 0 0 0 O 0 0 0 (C 00) O ( 00) 038 117.6
CBTSA 0.080 ** 48 — — —
CBTSA 0.16 ** 48 — — -
MC 0.00005 48 200 1 40 80 6 0 O 127 1 66 (33.0) 65 (325) 050 —

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, NT: not tested.

1) Dimethylsulfoxide 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<0.05. 6) Relative metaphase frequency to the solvent control, representing
cytotoxicity, was calculated. * : Purity of test substance was 98.8 %. Dibenzothiazyldisulfide (0.68 wt%) was contained as impurity.

** » Chromosome analysis was not performed because there were few cells due to cytotoxicity.



Table 2 Chromosome analysis of Chinese hamster cells (CHL/IU) treated with N -cyclohexyl-2-benzothiazolesulfenamide
(CBTSA)** with and without S9 mix

Concen- S9 Timeof No.of No. of structural aberrations 3 No. of cells ) 5)
Group tration  mix exposure cells Others with aberrations Polyploid4 Trend test”. Concurrent®

(mg/mL) (h)  analysed gap ctb cte csb cse mul total TAG (%) TA (%) (%) SA NA cytotoxicity (%)
Controll) 200000 0 0 2 0 O 2 0 2 ( 1.0) 2 ( 1.0) 0.13 R
Solvent™” O - 6-(18 200 0 1 O O O O 1 0 1 05) 1 ¢ 05) 0.25 100.0
CBTSA 0.021 - 6-(18) 200 0 1 O O O O 1 0 1 ¢ 05) 1 (C 05) 0.38 61.9
CBTSA 0.041 - 6-(18) 200 0 1 O O O O 1 0 1 ¢ 05) 1 ( 05) 0.75 NT NT 72.6
CBTSA 0.083 *** — 6-(18) — - D
CBTSA 0.17*** — 6-(18) — B -
CBTSA 033 *¥* — §6-(18) — — -
CPA 0.005 - 6-(18) 200 O 1 O 3 O O 4 0 3¢ 15) 3 ( 15) 0.00
Solveml) 0 + 6-(18 200 0 O O 1 O O 1 0 1 (05) 1 ( 05) 0.38 100.0
CBTSA 0.041 + 6-(18) 200 3 5 3 0 0 11 1 9% 45) 7 ( 3.5) 0.88 97.0
CBTSA 0.081 + 6-(18) 200 1 6 2 1 0 O 10 2 5(25) 4 ( 20) 1.88* — + 140.9
CBTSA 0.16 *** + 6-(18) — B I
CBTSA 0.33*** + 6-(18) — B T
CBTSA 0.65*** + 6-(18) — — B—
CPA 0.005 + 6-(18) 200 5 102379 8 3 50 547 2 179 (895 ) 179 ( 89.5) 0.00 B

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, NT: not tested.

1) Dimethylsulfoxide 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 (p<0.05). 6) Relative metaphase frequency to the solvent control, representing
cytotoxicity, was calculated. * : Significantly different from historical solvent control (p<0.05) by Fisher's exact test using a Bonferroni
correction for multiple comparisons. ** : Purity of test substance was 98.8 %. Dibenzothiazyldisulfide (0.68 wt%) was contained as impurity.
**% . Chromosome analysis was not performed because there were few cells due to cytotoxicity.



Table 3 Chromosome analysis of Chinese hamster cells (CHL/IU) treated with N-cyclohexyl-2-benzothiazolesulfenamide (CBTSA)** with S9 mix
in confirmation test

Concen- S9 Time of No. of No. of structural aberrations 3 No. of celis ) s) 6
Group tration mix exposure cells 2) Others with aberrations Polyploid * Trend test ~* Concurrent

(mg/mL) (h)  analysed gap ctb cte csb cse mul total TAG (%) TA (%) (%) SA NA cytotoxicity (%)
Solvent!) 0 + 6-(18 200 0 1 O O 1 O 2 0 2 ( 1.0) 2 ( 10) 0.88 100.0
CBTSA 0.020 + 6-(18) 200 O 1 O O 3 O 4 0 4 (20) 4 ( 20) 0.38 101.0
CBTSA 0.041 + 6-(18 200 0 0 2 0 0 O 2 0 2 (1.0 2 (¢ 10) 1.13* - - 76.5 *¥*x
CBTSA 0.081 + 6-(18) 199 0 2 9 0 0 10 21 0 T 35) 7 ( 35) 0.797 00.5 *kx*
CBTSA 0.16*** + 6-(18) — — T7.5 HAE
CBTSA 033 %% + 6-(18) — —_— 149,00k
CBTSA 0.65*** + 6-(18) —— — 15100k
CPA 0.005 + 6-(18) 200 2 12 46 0 1 O 61 0 44 (220 ) 42 (210) 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 no. of cells with aberrations, TA : total no. of
cells with aberrations except gap, SA : structural aberration, NA : numerical aberration, CPA : cyclophosphamide, NT: not tested.

1) Dimethylsulfoxide 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 (p< 0.05). 6) Cell confluency, representing cytotoxicity, was measured
with Monocellater™. 7) Seven hundred and sixty-one cells were analysed * : Significantly different from historical solvent control
(p< 0.05) by Fisher's exact test using a Bonferroni's correction for multiple comparisons. ** : Purity of test substance was 98.8 %.
Dibenzothiazyldisulfide (0.68 wt%) was contained as impurity. *** : Chromosome analysis was not performed because there was
no metaphase due to severe cytotoxicity. **** : Measured value did not represent the real cell confluency because test substance
adhered onto culture dishes.
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