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NN-DY o2 unFy N2y VFTVV=VANT = VT3 PO invito AR EHR
e, Fv4 ==X NAR 5 MR (CHLAV) % v TIRE L. BEORR %187,

BEHEE T, S0% DOWFEIHIEELHES »ICHR HHEE (H60% D HEIEMHIRE) o
0.82mg/mé DREERELIIREE L 720 — . RNIEHEALEDS mix FFET 8 £ U8S9
mix JEFE T T, MBEEEHHSEZED O E P22 L LD, 3.5mg/nt (10mM) D
EhRENEREE L, RBNERED 128X 14 nFRDEE, BEELLT
BREL7zo BE#EHEE LT, SImix EFEAETICBIT 5240 1 5 L 48R EAER, (LHHE
PALE L LTSI mix FIE T8 & UIFEAET CoMFR (18R mI4ERRT) MIRE, EA %
EELL ., BT A LIC L D EAREFRBELRET L 2,

EFEEIC L 9, CHLAU M2 % 2405 M EHAE L - HIREH (0.82mg/nl) BT,
MEREEZHTHHARICOV THEHFHCER RBMARBD o 7205, € DEEIR2.5%
T, EPFMNICRER EHE L 2o T/, 48REMNERAEL 2V TR MBI BN T,
ROKOBERBEOFELEMIBO ONL ol —F, 4BMERLE LEKR
E# (021mg/md) . BiEEH (082 mg/m) B L U48FREHERUIEL 22§ X TORLHE
HBnT, FEENBROARELENFED SN, BEEOKESEON, £Z T, in
vitro /MERERIC & BB L ER L 72 & & A, ASKER SR L 72§~ T D LEEE T/
#ESBMBOFAE RHMPERD b, MEEELE T, SO mix FET 8 &L UIHEHFE
TCRFMAHE LT RTCOREBRICB VT, REAORERY CHEEMEMROFREEHR
BEDLNLEHh ol
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OECDHEFAL W E Za AR RAHFEURALEEO—RE LT, NNV sanx Y
WoRYTFTI—=VANT 27 3 FOBEERRCRES K iﬁﬁ%ﬂﬁ%ﬁ%’i itk
B0, Frdo—X - ANARY—RKEEMB (CHUYIU) *Av THERENREFREH
BReERL 72,

FRoOREBRE, [HHEFRE R LIRBRO HiECo W] (BH62E3A31H. TR
Y 0378 T 3068, 625BE303%) BL U [OECD HMHERT A FI4 ¥ [ 473]
CHEHL L. [L3H GLPHHE | (RISOE3A31H . BIEHS 305, R 2205, 59
KB 858, METIRAG3EI1H18H, BAMIE 2335 . B4 385, 63ERH 8235)
FEOWTERL 2. '
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[ B & U5

1. R U224k
VH—F - Yy —2ZNr 27 (JCRB) #»5 AF (1988427 . ATFHE : ikt at. HELR

) LicFryA=—X - NAZXA7—HF%D CHY/IU (LLFTCHLEBRT) Mo % . ke Rk

1M LA CRERICH W 72,
C @ CHL ffakkix, —ENALZERE o3 L TRERENSW - EHR SR Twb,

2. BREOTE

B, FIBRMmE (FCS : JRHBIOSCIENCES, 1 v M5 [ 1C207338 & U'Biocell.
Oy MEF 1 4001776) % 10% AL 724 — 27 ) MEM $383 % F V2 720 MEM 55389013 .
A =27V MEMEHR [=v 24 | Ok (BAREED) 94 % 1 £ DEZKICEML.
121C TI155 M, BEERBELZOL, L-7V8 2 v HEER. BARBEERD) 300
mg & 10% NaHCO, &#., # 125 ol 22 TR L /2, UFEE D MEMEER I, LT
DEEH 9.4g % 500 n¢ DEEKICER L, LT MEM 8 & RAICHAB L 72,

3. BRE&H
2X 10 CHL A % . B8 Sl # A2 714 v V2 (B 6cem. Coming) 1236 &

37C D CO, 1 v FaNR—%—(5%C0O, ) ATEFEL 72,

4. BERE B L OB BRYE

[(#ERE] ( KRBT —5 & 0)
(% ) NNV ZUAFY VLNV FTS—VANT 2T 3IF
(W5 %)  DCBS |
(CAS No.) 4979-32-2

(4 ¥ )  C,H,N,S,

(5 F &) 346.58

(%t BE)  99.5%BlE (A#M & L Tdibenzthiazyl disulfide (0.5% #:if)
*Etr)




(& K KABRZ I a— VIRT, KBLUT & b /o T 5 BHRE

E. ZNF10.003 1000t (24C) 3 £ U5.30g/100mé (24
C) VAFNANKEFYE (DMSO) EAE. BHR1025CoY
BThbr,

(& fH )

(R F £ ) wBEET - ELRE

(& E H) LEOEHTCTREE. . KETHEECRPAPETHET 5o
ExhHARIZ102 Ao

(A TcoRER)  BUWEFRAEEIEE CER L 28K D (0.5% 7 VFF
YAFNVENT—ZXF DYy AKEE. PAT0.5%CMC Nazk
B EWES) TOREMRERTIE, 2.05~35.0 mg/nl Dix
FEERE PR CABF R XK E ChH o 7z (Appendix 1) o

(Rt Ha & ]
1) EHEEORERI WK
(1t % %) <A brwA4¥C
(W &) MC
P& B)  926ACE
(3¢ 15 ) BREREE L EGR)
R F & #H) BEFRE
2) BN bEORERICH2ME
1k ¥ &) Yorsuskx773F

(i 5) CPA
(o » b & 5) 70H0948
(% bt #)  Sigma Chemical Co.

R F & M) BEHARE

5. WERYME oS
BERRWEORBLL, FHOD LT o 72 BARE LT05%CMCNa (47 74 7 X 27 (¥E).
0y bES  MIG8053) KB A W7o BARZEARICER L CEW (AEMHIEER T
—4—




X35 mg/nl . FeEREFEHERTIE 82mg/nl B LU 35mg/nl . /MMERERTIZ 8.2 mg/ nl)
ERABL, DV TREAERTIERGR L (e BEORRDENEEm A ESE L2, #
BOEREREE, TR TORERIC BV THEERO 10% (VW) K% 5 &) I A 7. Geiik
REHEBB L UIERRIC B T, BEEES L URBERLECH 2 ERERE & K
ERCOWT, HRMERAREOSENE 2 BEMERIIETRZICB YV TiTo 72,
TORE. ARBORER, TXTHEHBARN WHARP TOLTHEELTNED
85.0~115%) DfETH o 7- (Appendix 2, 3) o

6. FERZM

EFETIE, MRZ3AMEEL-OLEREEE T, T4 v V2 CEBRIS L & &
REOWERWERIE 0.5 n¢ IR, 2455 B L U4SEF I ERLE L 72,

RBTESLE T, MEY SEMSEL-OLEHEE L HE T, MEMEEK . 2/ERE O
MEM B8 B L U'SImix%k ZNEFN14.8 . SOEATREL-BEH 2T 274 v v a
KA 7zo 72, SOmix EFEAT OMBIE LV TIE, MEMBSER 3L U2ME5EED
MEM¥EBR A ZN TN 1 OHATRALABR 2T 274y ¥ 2ilMi, 8dK
03 nf OWERMEARBE 2 ME T FFRME L7z MIPKRTH, FEERREEHICRIEL,
& LI 18IFREE L 725 S9 nﬁx@ﬁﬁ%&&i'f‘?ﬂ@ﬁ’fﬂﬂi’(“ﬁo 720

SEINEER & L CERE L /2 in vitro /MERERIC oW T LEE L IO BEBREG TEEB L 72,

S9* 3
20 mM HEPES (pH 7.2) 2
50 mM MgCl, 1
330 mM KCl 1
50 mM G-6-P 1
40 mM NADP 1
A K 1

A5 10 me

* S0 . Sprague-Dawley 25 v MZT7 2/ NVESF =& 56V T75KVES
LTHREL-Fya—<@#)D 89 (Ov FFES : RAA-297, 199348 A Blyk) *#A L.
FHAR$ T —80C DBEIBRMPICRIE L 726

7. WARLYETE HDH LR
ROEGERERRIIACIERDEORILRELRET 5 -0, HRYWE OIS K
__5._




BT B LR,

7.1 LIRS

B T4 LTI D T, F 72, RENEMALIE TS mix FAET B & UIFHFIE
T OMBBENC D W TR HTEIIIER % M L7z REIRE G, EEES & CAHHEHAL
HE 0.1 ~3.5 mg/ml 10mM) O HBEOWEE V72, 74 v ¥ aid HREIC DT 2L
Bz,

7.2 ERVEEE
BRI T, EEEEZETCEOL, 10% k<) VEHEEMA, MRS T 1 v v a il
ELARETEEL. BEH. 0.1% 7V AI VN4 Ly MRTHRE L2

7.3 MEFEAMIOFEIR & T ORR

BLERY) L ) CHL MBI &85 5 BAFEHPEIVE 1. BB REEMB % EET (Monocellater™,
A VSRR TEER) % B TR B OMAEE £ B L, BRI B o St B
WPy BRI O e b o THRIR L L7z

FORE. EEECBITH50%OMIEMEHIEE 2L 2 T 5RE (¥960% D HE5E
HIERE) %, 0%OWIEIMHBEY X IC2REOELIVERLALI S, 082mg/ulT
Botre —F. ABHEHALED SOmix AT B L UIHEFAT T, RELATXTOR
R T60% F i 2 2 WIEEIIVE A R0 s kb o /2 (Table 1. 2. 3 BXL T Figll) o

8. AHERDBFAERL

R HEEIRI SRR OB R L | BB REEHERTH VABBRDEOBIBENE, BEE
Tk 0.82 mg/ml FBNEMEALETIE 3.5 mg/nd (10 mM) & L, ZRENEREHD 12D
REE % BEE, 1/4 ORE HRIERE L Lz, BENRYE & LTHVZMC 84U CPA i,
EHAAK COFAETEME). vy MES KIHTS) BB L TREL 2, thfhgt
BREBLVMERRETAILMOA TV AEEYEA L7,

O




8.1 EHE
BEETI. 3BRBoHBRYE MEEERIC, RESY SO TR NEFERT. 889
B4 vk flnt,

i IRE (mg/ mk) SLER S R (hours)
1) N - —
2} BARTER 0 24
3)  DCBS 0.21 24
4) DCBS 0.41 24
5) DCBS 0.82 24
6) FatExtER (MC) 0.00005 24
7 BT 0 _ 48
8) DCBS 0.21 48
9) DCBS 0.41 48
10) DCBS 0.82 48
11) B MC) 0.00005 48

8.2 fRaENEMALE
REEMALE:TIX, 3RBOWERY BNMEERHIC, xJB#HFEL LT S9mix E M 2w
e, TR0 NFELRT, EFE 28074 v 22 v,

it RE (mg/nf) SOmixDHE  ALHEEFRE (hours)

1) PRt E — — —

2)  HARATER 0 — 6-(18)
3) DCBS 0.9 — 6-(18)
4) DCBS 1.8 — 6-(18)
5) DCBS 3.5 — 6-(18)
6) FtExtEE (CPA) 0.005 - 6-(18)
7) AR 0 + 6-(18)
8) DCBS 0.9 + 6-(18)
9) DCBS 1.8 + 6-(18)
10) DCBS 35 + 6-(18)
11) SR (CPA) 0.005 + 6-(18)




8.3 BHNERER (in vitro /NEEER)
BINERER T, T3 O WY BB A R 1 R IR & R st BEBE 2 N 2 /- 58
Ry BH DT 1 v v 22 Hviz,

22 RE (mg/ nl) ALEREF ] (hours)
1) AR 0 48
2) DCBS 0.21 48
3) DCBS 0.41 48
5)  DCBS v 0.82 48
5)  FEtExTER (MC) 0.00005 48

9. BAPIEARIESEL

1) BT o 20FMIENIIC, I3 FERKRIBEIWNO.L ug/ml 1T 5 X 5 ICHEETEIC
Mz, BERTHR, SHOMRE Y VEREHE (Ca™. Mg & T Lw) THhv,
KRy F4 V7LD HIBREEFSL, 10 DERXECED

2) 1,000~1,200 rpm T 55 BEL L, EE#ETRob, WL 2182 3 ¢ ©0.075M
KCIZKBEHEIA 5 T &£12 & Y #3045 FERAIE % 47 72,

3) EERAEEG, EREO LB AN T OKBEBE . 25/ — NV =1:3 vv) #6nl%k
mz\Tﬁ#%%#mﬁﬂv%{VﬁL&ﬁBﬁWLT@%L‘%@%lﬂm~mm
rpm T SHHEL L 720

4) BERBRLELBRE, BUFHLIV ) THEMA THRT XYy 74 Y 7ICE D BE
&, 1,000~1,200 rpm T STMEL L 720 COHBELHKEIE DR L,

5) ELLTHEZABOMABMEIIC, 02~05n DAV THEML, TARBES €/,

6) MRBPEBROIEY, DOPLOEBLTBVAERASA RIS ALICHTL, 20 %
% RE L7z,

7) RATA FERIEZET4 v v allo& MR L 72,

8) AFA4F/ZAD 70X MBAICHET, RRRBINES, - FEFFBLIURF 4
FHESEELAL |

9) BBLZATA Fid, FAFEE Merck) 45nl 2 M/15 ") Y BRFEEE (pH 6.8)
150 mé ISR L 72 Rl TH 8RBk, ZAEKTELTTTRIEZ L,

10) B L7z AT 4 FIERIE, - FEFIEICATA Fr— AR, r— A REBR

_8_




BAES . EAEEO B2 BAR L TRE L7

10. Zefu koA
VeBl L 72254 FEEERDIL, 12D F 4 v v adrbBoniBrbX54 V2, B

DRBEFFNTRRBEBEGTFTPLRVE I ICT— FIELAZRETHI Lice L KIAHF

D\

PORARTEBE L TR WHRPIGERL, BELATHMBICOVWTE, A7

A FLOFONBELEMBOR T~ VDM E TRFHKICREHEL 72,

Y kDSH G, BARBEEREYS, WADYHE (MMS) HRE &5 HEE
HSVTIT, BB DS L VREESEROF Y v 7 Pl K2 EOBERENE
i L AEHCHEMIRE  (polyploid) DA IO W TEIE L2, T /AMEREIC OV TIE 18 200
18, REHHEALIC DTt 13 800 o hEififas ot 5 2 & & L7

1

7)

8)
9)

1. /MMERRARERE & PR

F4vyaXofiaedEL, oL TRONAMMIC 3 nt ® 0.15 MKCLKEH %
MrERy 714 v 7 L, #2007 BHERRLHE L 72, |

A% ) =) KEEEE (5:1) OREEWFERES EALM., Mia%EEZE Lz,
EBLLTHASEB T, BUBASHEY 10 X TERY 7 4 Y Fi&, &l L7
BT Lo T, 3ERUHMELD ) —EIfTo 7%

BEHZE T, FrPBEOREEEMA THNBEEES ¢/,

AV —WERY hTERY 714 v 7%, PEOHRBERE LY, 274 FEKC]
HHT L7

S L2k, WO FAFHS ol % M5 ) BRI (pH 6.8) 145 nf iCHIL /-
el T B L2,

g, 60z oL v X (ERI0ME) %o 2BEME T BV TiT-o 75
14y vabhizy, MBEEEAR. MKEEDOBEERZ MR 1000ME 0w T
gL, IMEED o HIBEEE L.

10) AMEOHERLER DT O L 31T o 7%,

INEOERPEEOIBUT THE T &,

DRI EEELTAITS LBV HETED Z &Y

CANEDETII IR ML, FREVEBACRZ, HOMCEAREHETESZ
__9_




o
C BRI LSRN b DB BIGA R ERE Sk v,
11) ABERYWE IEERME s RRE LI 00, 20WELLIRELEBBLUVRE
BOHBEEICOWT, 861174y ¥ 2dh Y 1000MilFHT 5T L& L,

12. fC&R&HE

ARSI ER, R B L OB IREE L BB ERBER O v TOSITERIE, BEL L
Mgk, HEYEREOME LB, BEENROKICo W TEE L. ZEFOME & LSRRI
A L7z

pta K RE AT HHBOMBBEEICOWT, 74 v ¥ % —? Exact probability test £ iC
LY iR BREE S B ERY R L IREE R B & UM BEEE L B B OB BERE 21T o
7zo
BEBMEOREEBEEFREEC OV TORRHRER, ALY OHE LBy, A
REET OB 5% Rz &M, 5% BLE 10% Kiit %, 10% BLE%
%ﬁtbtomb\ﬁ%ﬁmﬁ%ﬁ%%nt%émm\%@Wﬁ%ﬁ%%t<m$&ﬁ%
ko, EERE AEEEUNS IR LERHEETICLE L.

ANESERIZB L Tid. Kastenbaum & Bowman @ 5 (1970) © Kt - TH BEBRE
(p<0.05) %47V, MMEBREOPEEIT - 120




ERBLUEE

EEIC L ARSI OER % Table 4 B X U Fig. 2 IZ/R L 720
DCBS#% Jlx T 24B5 R EH A L - HREH (0.82mg/nt) T, REKOEERENE
BB (p=0.0304) HFE0 LN/, FTOEE ISR T, £ FIC T BH LB b
Lizo 72, ASBSEMIEHFMI L 2T NOMBMIICB VT, REEOHERTIFHFR L
Nl ofz, —7F, 240HEHLE LERRER (021 mg/nl. p=0.0454) . FiREH
(0.82 mg/mé p=0.00274) B X U4SEFHEHmLIR L2 TRCONEBH (P<8.3810™)
T, BHEME OFELHEMBROON, FRPIREH (041 mg/nl) TR, £0HE
6% LR ), BRUOERIELN 2, 22T, BEMEOOOBMKERE LT, %
BROBERT LHNEEERELI(RBT 2L STEDinvino/MEABR A ERL /-
(Table 5 B8 & U Fig.3) o Z D5, ASHRESHLIE L 24X TORBHEICB VT, M
BLUREOEZEMBOREELREM (P<0.05) »@BHb i, RENLEMIEEIL., £
MR 2 FRT AEARBI L > THERENDIHEVE VI L6, REBMEIC LS R
BEEHREOER ., FEEHMROFREEBEL Tnd I LRKRE N,
CHNEHALE I L B RBATTORKRE Table 6 3 L U Fig. 4 TR L 72,

DCBS% A T S9mix FET B L UHFET CORFERIL 723 XN TORBEHFT, R
HWOERE B L CHEEENBOFREH IR N o 72,

Rt e L CHWAEREETO MCAEE, 8 LU S9mix f£7£ T T CPA LEH T
LRI (cte) RYBE S RYINT (b)) H EDERERE L D OMBSSEEICHFES L
7zo E 7z, NERERICBW TR E L CHV /2 MCLEEETId, MEDF BRI
BOBNT,

[ a1

NN-UYZ2anFy V2RV FF7S~VANT7 2V T3 Fid, BEECLD, 248
B & U ASHER EAR AT L 7260% OHIHMHiEEZ LT X TOLEFE (021~
0.82mg/ml) WXBWT, kOB EREOFREMIEDONL oz, —F. 248EH
EIRAE L 72 SBEH (082 mg/ml) B L U4 MER QI L 2+ R COMBE T,
HEBCPEAN 5 B ST R0 & 1, ASHSRESEHALIN 2 B L L BHR P o BASiR 0 o,




% 72, EMEERIC BT, MEB L USHMEOE B R ENFERS b0, BB #
Fx il RN AHERPE O NI,

RENEMALE B VT, SImix FFETH L UIAAET T6RRMLE L 7210 mM O
BREZ ST XTOMNEE (09~3.5mg/nl) BV T, FEKROEERERLEEILEM
FOBRIERIRD LN 5 12,

foT. NN-IY2UAFIN2RYIF T/ NVANV T2 T3P, LEoREK
SAEF T, RERFER O CHL MG 1 R b RE 2 BRT 2 LR L 720

[%F 5C & E]

=i}

KREBROERKICH ), RBOCEECEZEL RETRVOHLTFH LEE» o725
RE R U REBFI I E D b DSBS % h o 720

[ 29

1) BRBEEREYS - WABYRBRIR &R  LEWE L 2 RBERERET T X,
| HEE)E. 1988

2) BAMBIERSER Mt a0y —RERE, 247251, PIAENE. 1991

3) AfE & OEE . (MED ReNRERBRT-S%K. TV T4 Y-tk 1987
4) Kastenbaum M. A., Bowman K. O.: Mutation Res. 9 : 527-549, 1970




Table 1 Growth inhibition of CHL cells continuously treated with N,N-
dicyclohexyl-2-benzothiazole sulfenamide(DCBS) for 48 hours
without S9 mix

Concentration Cell growth (% of control)
of DCBS
(mg/ml) Average

0 100, 100 100.0
0.1 87, 89 88.0
0.2 79, 79 79.0
0.4 67, 64 65.5
0.9 36, 36 36.0
1.8 16, 19 17.5
3.5 R 8 8.5

Cell growth was measured by Monocellater ™ (OLYMPUS)

Table 2 Growth inhibition of CHL cells treated with N,N-dicyclohexyi-
2-benzothiazole sulfenamide(DCBS) for 6 hours with $9 mix

Concentration Cell growth (% of control)

of DCBS
(mg/ml) . Average
0 100 , 100 100.0
0.1 106 , 112 109.0
0.2 97, 107 102.0
04 91, 104 97.5
0.9 87, 97 920
1.8 75, 83 79.0
3.5 59, 69 64.0

Cell growth was measured by MonocellaterTM (OLYMPUS)




Table 3 Growth inhibition of CHL cells treated with N,N-dicyclohexyl-
2-benzothiazole sulfenamide(DCBS) for 6 hours without S9 mix

Concentration. Cell growth (% of control)
of DCBS
(mg/ml) ' Average
0 100, 100 100.0
0.1 102 , 106 104.0
0.2 104 , 101 102.5
0.4 | 106 , 113 109.5
0.9 105 , 102 103.5
1.8 104, 118 111.0 @
3.5 109, 118 113.5

Cell growth was measured by Monocellater ™ k(OLYMPUS)




Table 4 Chromosome analysis of Chinese hamster cells (CHL) treated with N,N -dicyclohexyl-2-benzothiazolesulfenamide (DCBS)**
without S9 mix

Concent- Time of No. of No. of structural aberrations 3 No. of cells 4) 5)
Group ration exposure cells 2) Others with aberrations Polyploid Judgement
(mg/ml)  (hr) analysed gap ctb cte csb cse f mul total TAG (%) TA (%) (%) SA NA
Control 200 6 1 1 1 1 1 0 5 0 5 (25) 5 (25) 063
Vehicle " 0 24 200 0O 0 0 0 0 O O 0 1 0 (00) 0 ( 00) 038
DCBS 021 24 200 0 0 0 0 1 1 O 2 0 2 (1.0) 2 (C 1.0) 1125 — —
DCBS 041 24 200 0 0 0 3 0 5 O 3 0 1 05) 1 (C05) 113 - -
DCBS 0.82 24 200 60 2 2 5 0 3 O 12 0 5% 25) S5* 25) 196% — —
MC 0.00005 24 200 9 47 %4 3 0 4 O 157 2 98 *(49.0) 96 *(48.0) 025 + -
Vehicle” 0 48 200 0 2 1 1 0 2 10 16 0 5 C25) 5 (C25) 013
DCBS 021 48 200 0 1 1 1 0 3 0 6 0 5 (25) 5 (25) 338 — —
DCBS 0.41 48 200 0o 1 0 2 0 2 20 25 1 5 (25) 5 (25) 600* — &£
DCBS 0.82 48 200 0o 06 0 5 0 2 10 17 0 5 (25) 5 (25) 164*7) — —
MC 0.00005 48 200 3 32 10610 5 5 0 161 20 90 *( 45.0 ) 90 *(45.0) 0.25 + =

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

cse : chromosome exchange (dicentric and ring etc.), f: acentric fragment (chromatid type), 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) 0.5% carboxymethylcellulose sodium solution was used as vehicle. 2) More than ten 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) Judgement was done on the basis of the criteria of Ishidate et al. (1987).
6) Seven hundred and sixty-six cells were analysed. 7) Seven hundred and ninety-four cells were analysed. * : Significantly different

from solvent control at p<0.05. ** : Purity was more than 99.5%, and dibenzthiazyl disulfide (less than 0.5%) was contained as impurity.
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Table 5 In vifro micronucleus test of Chinese hamster cells (CHL) continuously treated with N,N-dicyclohexyl- -
2-benzothiazole sulfenamide(DCBS)** for 48 hours without S9 mix

Group Concent- Time of No.of No.of % Judge- 2) No.of No.of % Judge- 2)
ration exposure cells cells with ment cells cells with ment
(mg/ml) (hr) analysed MN analysed multi nuclei

Vehiclel) 0 48 2000 5 0.3 2000 13 0.7

DCBS 0.21 48 2000 13* 0.7 —+ 2000 53* 27 +

DCBS 0.41 48 2000 17* 09 + 2000 51* 26 +

DCBS 0.82 48 2000 24%* 1.2 + 2000 147* 74 +

MC 0.00005 48 2000 330* 16.5 -+ 2000 - 107* 54 +

Abbreviations : MN : micronuclei, MC : mitomycin C. 1) 0.5% carboxymethylcellulose sodium solution
was used as vehicle. 2) Judgement was done by statistical method of Kastenbaum and Bowman (1970).

* . Significantly different from solvent control at p<0.05.  ** : Purity was more than 99.5%,

dibenzthiazyl disulfide (less than 0.5%) was contained impurity.

O
N
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Table 6 Chromosome analysis of Chinese hamster cells (CHL) treated with N,N -dicyclohexyl-2-benzothiazolesulfenarnide (DCBS)**
with and wituot S9 mix

Concent- S9 Time of No. of No. of structural aberrations 3 No. of cells 4) 5)
Group ration mix exposure cells 2) Others with aberrations Polyploid _Judgement
(mg/mil) (hr)  analysed gap ctb cte c¢sb cse f mul total TAG (%) TA (%) (%) SA NA
Control, 200 0 0 1 0 0 0 O 1 0 1 C05) 1 (C05) 025
Vehicle™” 0 — 6-(18 200 1 0 0 O O 1 O 2 0 2 (10) 1 (C05) 050
DCBS 0.9 - 6-(18 200 0 1 0 4 0 O O 5 0 3(C1L5) 3 (15) 000 - -
DCBS 1.8 - 6-(18 200 0 1 0 2 0 2 O 5 0 4 (20) 4 ( 20) 0325 - -
DCBS 35 - 6-(18 200 0 1 1 1 O 2 O 5 1 3(C1L5) 3 (15) 038 - -
CPA 0005 — 6-(18 2600 ¢ O O O O 1 O 1 0 1 C05) 1 (C05) 025 - -
Vehicle 0 + 6-(18 200 1 0 O O 1 1 O 3 0 3(C15) 2(10) 050
DCBS 09 + 6-(18 200 0 60 1 1 O 0 O 2 1 2 (10) 2 ( 1.0) 025 - -
DCBS 1.8 + 6-(18 200 0 0 0 2 0 O O 2 0 1 (05) 1(05) 013 - -
DCBS 35 + 6-(18) 200 1 0 1 O O O O 2 0 2 (1.0) 1 (C 05) 013 - -
CPA 0005 + 6-(18) 200 4 59 137 0 0 8 O 208 0 99 *( 495 ) 99*(495 ) 025 + =

Abbreviations : gap : chromatid gap and chromosome gap, ctb : chromatid break, cte: chromatid exchange, csb : chromosome break,
cse : chromosome exchange (dicentric and ring etc.), f: acentric fragment (chromatid type), 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. 1) 0.5% carboxymethylcellulose sodium solution was used as vehicle.  2) More than ten 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) Judgement was done on the basis of the criteria of
Ishidate et al. (1987). * : Significantly different from solvent control at p<0.05. ** : Purity was more than 99.5%, and

dibenzthiazyl disulfide (Jess than 0.5%) was contained as impurity.
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Fig.1 Growth inhibition of CHL cells treated with N,N-dicyclohexyl-
2-benzothiazole sulfenamide



20
g wem(Qme  structural aberiations, treated for 24 hr
'g 4 —@)— structural aberrations, treated for 48 hr
= 4 ==0== polyploid, treated for 24 hr
2 151 ==@== polyploid, treated for 48 hr
i ]
E o
o 4
7
g 4
© 104
£ |
3]
= |
X ]
ES
i) 7 o.~
= 5 - - S
3 o’ Swo
N - Se
o
-

- r . r '
0.00 0.20 0.40 0.60 0.80
Concentration (mg/ml)

Fig. 2 Induction of chromosome aberrations in CHL cells continuously
treated with N,N-dicyclohexyl-2-benzothiazole sulfenamide without
S9 mix
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Fig.3 Induction of micronuclei and multinuclei in CHL cells continuously
treated with N,N-dicyclohexyl-2-benzothiazole sulfenamide without
S9 mix
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