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N-tert- 7 FV-2- Ry S FF /= NVANT =73 F (BBTSA) &, CHL/AU ML (F+
A=—=X - NERF—, i) CRBEERELFRLS

BBTSA @ CHL/IU I8 25§ 5 5 50%MEFEHIHIMREE IS, HEHeMLE (Brifsihrh © 2488/
SLER) Tt 0.03 mgml THo 2o 72, HHMMEO SO mix FET (S9 RIGHEH T 6k
RIALID A% 18REFI O EIEKER) TiX 02 mgml, B LS9 mix FEFET (S9 RIGHE Db
DI MEM ¥ 2 /H) T2 0.1 mgml TH o 72,

DT EHS ROk ERRTE, RN (Q4FFH B8 & U 4QHERALEE) | ERERIL
MWy SO mix FAETS & CHEFAETIRBWL T, S0%HFIMMEIED 25 RE TH 5
0.060 mg/ml, 0.40 mg/ml B & 020 mg/ml # TN FNHENIMBE &L L, A2 THBE
BEE Lo RO AT B B ., SERALEL T 0.060 mg/ml , FHEFRIMLIE D S9
mix FETBL UIEEET BV TiE, £ F10.40 mgml 8 LT 0.20 mg/ml DFRETH o
e, CRODOBREEED BB EHEGRE L.

BBTSA 2 & % Jetalk offERF T, S mix FE7E T CHEMRMAEL 2588w T,. &
FH L7 (0.20 & U5 0.40 mg/ml, p <0.05) o —7F. S9 mix FFIETF B L PIEFET
THEBLIE L 25818, FHRENRSAZECHML 22 (S mix fFE T THERH
MUEE 2 0.20 B L U7 0.40mg/ml, S9 mix FELFTE T CHLRFHIALIE ©0.10 B X T 0.20 mg/ml,
p<0.05) o LA L7%a#s, HEEMKIICoWTI, ZOFBEEIREL (SImix FFET !
1.13~1.63%. S9 mix JEFAET : 1.13~1.50%) . EWFWICIBEUETH B LHML 72,
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CEDE O BIEHEW AT 5 - D DEREED—DE LT
v % Yute pk FE B
By Fvyv7
DNA BE, #%&!

LB RS AR %
Rt Bo ALEMEI L o THER SN ARBMEREITIR, KFIL THE
L, ZSHR) LR RE (BRER. BREENR) 50, mTER
IMEOTREHMORE R EERBL T 5H. AFHERTH V72 CHLIU A
faid, BB ED R L —BREIMEEDEICT L TREARE O RBBENE W20
REFRERRILAVON S,

AL SR

A

OECD it # W EHLZEM SRR A HEMFETHEN—E L L T, BBTSA D{ilEEEF
BB % 37l 5 7- %, CHL/IU Mg % Fv» 5 gefafh R
bt JEF 1

I B A
REERERE ER L 720 % BARER
R E AR ARBRO IOV T) (1624 38 310, WRIRHES 2375, ER
83065, 62%RHE 3035) B LU [OECD HUHERA A FI 4
FYE GLP #HE | (I9H0 594F 34 31H
WETIEFI 634 115 18H
ML 7

473] HEHA L
RIRES 395, I 2207, SORFE 8575,

LM
RANIEE 2335, #5445 385, 63 B4 8235) koW TE
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1 Al

CHL/MU #ifg (JCRB Mg N> 27 & § AF) &, 45210 (Cansera International, © v
MES 1 2605420) % 10% &t 4 — 27V MEMEEH# (HKESE) %2 HV, CO A ¥ Fa~N—
5 — (5% COz 37TC) WTHERE L2, 72, MHRBIA 0RMARTHERICA V72 (B
DRERELE, 1988 2HICAF LB mT #U, BAER 1210)

2 BWEMESB L UM RYE

PERME T % % BBTSA (CAS No. 95-31-8) DYIMLAM MRS 1 Appendix 1 IZ7R L 720
BBTSA i PoORMIN% BH BEL, 0.5BANVEF VA FNE
va—2F b)) 7 AKER (CMCNa/kKB#, F 477457 X2, ay bEF  MIGS053)
R L CAHIRL /- (DMSO Tit, 1M THEMF L7\ /2% CMCNa KB %) o

HEXTRME L L THAwAY 2788 X2 773 F (CPA, SigmaChemical, B v + &S :
73H0846) BL U A b4 ¥ C (MC, WML, vy bFS | 05SIAEG) . &
FRBER RFIEETH, vy MFS IKSHT) WKER» L. FARFRRL TAV/:,

3 S9 BUBH

S9 (Fva—<, uy S I RAA333, 19954 9 B 843E) . 7R HE Sprague-
Dawley 27 v MZ7 =/ NNV E S =& 5,6-NY V' 75KV 235 L CHEA S FEL
b0 AL, HHAREC-8CTRELL, 7V a—X 6-) VB (G-6-P, Sigma
Chemical) , B-=2F V73 F77F=vIX7Lb4F Fy B (BMLAL, B-NADP', #*V)
Ty VEER) BEUKCI R EHAKCE,L, BEBE LT—80CTHREL, HFHRKIR:
1IZ S9, MgCl, 3 X UYHEPES %/ %, S9mix & L 720 S9 mix fF7E T T ML T %35
&, S9mix, 2MEHRE MEMEH (IEAETSImix EHBRDEOTRMENEFT L %E)
BLUMEMEH (MEARE) #BMLTSI KB L L7 (5% S9. 0.83 mM G-6-P,
0.67 mM B-NADP*, 0.83 mM MgCl,, 5.5 mMKCl, 0.67 mM HEPES) ., — 7. S9 mix JEff
T CHERFMAIET 2 HEE, S REOUh iz MEM B 5 & UF 2f5 R B MEM 553

(B EORME LSE) 2R L1




4 IR e FE N R

Pt R TR BRI V2 PR E OILRE 2 RET 5 720, WY E O R HETEIC Rk
2T EE LA, CHUYIUMB %2 025% P ) 7Y v & IV CHEEL 727, 4X10° f/ml ®
Mf B L L, #05ml QX10M8) #7595 A2Fy 2574y a2 (E#E 6cm, Coming)
CHETE L C3EMEE L

LI TIE, PR 4.5 ml & MR L 2%, WERWEAIEL 0.5 ml 3723 MmL
240 RALER L 72,

S9 mix FE7E FIC B 1 5 400 ML T . SO AL 2.7 ml ICSEHIAZHE L 7218, BRI E
B % 03 ml $OTML 6B ITLIEL 72, V) VERREEERIK (G BL U Mg %4
Tr) TUEEH, PHEREH SmlicH L., S5 ISHRIREEL 22, —J. SOmix FEFAT
DIILFEI B TIE, SO FUGHEOR D 0 12 MEM B3 % v 72 S 0 RAFEIE . S9 mix F4E
T OMIEE & FBRICAT 2 720

EREAEE L UCERMAIEICB YT, £ F R 0.0094 ~ 0.30 mg/ml B LU
0.075 ~ 2.4 mg/ml (10mM) OREHATRIDL 720 FEETH, 10%FV< ) VERT
BEL, 0.1%2 VAFNINAF Ly METHME L7, HERRNREER (Monocellater
LAY YNRNETIE) EHV, BT L LU A S BEE O AT B SE EE & 5
Lizo LIBED 2D 2BOF 1 v Vak v,

5 BefafRIE R

MU SR 3 RER DGR, EHB L CERMAIMICBSV T, LERECKFELT
CHL/TU Mg oo BEFH 2 HNMI L 720 F 72, 50 %388 ¥DHIIRRE i . SEHLEE T 0.03 mg/ml,
HRMAEOS) mix FETSLUEFETEBVTIE, FAFN 0.2 mg/ml BLT
0.1 mg/ml TH o7z (Fig. 1, 2) -

SO EhLREREBEREARIIBVT, TXTORERTIT, E0EN 50%HEHE R
BEo2GREL+RBLIMBEEE L, A2 TEEFELHZE LA GEFLRE : 0.0038,
0.0075. 0.015. 0.030. 0.060 mg/ml, S9 mix FFET D 4ERFRILIE : 0.025, 0.050, 0.10,
0.20, 0.40 mgml, S9 mix FJEFFLET @ ML © 0.013, 0.025. 0.050, 0.10, 0.20
mg/ml) o % B, EHALIL O ASIEFIALIIEE DR I3, 24BF ML & F CIBEEICERE L7z

FEAREFRCBVCTRIBES VA7 v a2, 209 b0 28003 54

4.



WIEAREER L, Jlo 2Micov TR ERHC L 0 MMEE L lE L,
ARERIRVEVE, MIBasgsE POHIBUER & 2\ RARICAT o /oo EHTALEE Tl 24 F5R & 48B5 ) DK
BRYE VBB (R YET BR B & B IR B & OV RALIIATBREE (BrEENE 3 & ATH) R I
SRS MLEE T, BRI % SO mix FET LIEFAET T MMM L 720 & B, LBEHED
i, REVEATEREE, FRtExd RS & UL IERS BB & 3% 72,

RRtExT BB IS D v TiE, MC % P S ml S SR IR A7 0.05 pg/ml & %2 5 X 9 (iR
L7z 72, CPA % SO UG B & U MEME5Hh 3 ml ICRCEEA Spugml L% 5 L IHIC
WL 7z

BT 0 2B METIC. It I FERKREES 0.l ugml & %5 & HIZREML 7=, ¥E
T, BEHERE, 0.02% EDTA &8 YERRBIFERBE (CH BIUM &
) KX MR IRATL, 10ml OEELEICEDEL L (1000 ~ 1200 rpm, 553) o
ERE R BT, B L2 MBI 0.075 MKCIAKAHE 3 ml # 004 . 305 FUEKIRALIE %47 o
2o fRIRMLERER, W (A5 —N I KFER=31vv) T 6ml I EiL L2, Lk
EERE, BUHGEL BEWEMA TEE L2, BEROZBEHKEITo 2%, PEDHE
ERTHEEZBEL, FOLEBEZAIALAFTIR (HOHLOTT X MEESITHERET
BE. I-FBEBLVRAITA FHEFTEEA) LIGHET L, T0E ML, 174
Vadblh AT A4 FIEBEREERL 2,

3% F AW (pH 6.8 @ 1/15 M V) v BRFRIG I TAMGRE) TR I 4 FEER T RER,
FEAKTTT VT Lz, BRBREHEHFES B L CERAMEBEORAGEHRLIZASM4 Fi—
AT, AT A FHER%E 2 — FHEFZIECARTHREL 72

BRI I o T, MIFRIHRMEORR & SRIEEIC L 0 20% Ll L o> A 185
BT, 22274 vy ab bR 05U LOGEBHER LD BVRE 2, SR
DEFBERL L, BIENR0 BEELIE LS

6 HelkaiT

MM IERONE R (Table 1, 2) L4 L b, EHRLETIE 0.060 mgml, H
WELIZD S9 mix FFAEF B & UFFFALTICB Tk, £hEN0.40 B & UF0.20 mg/ml 2%,
Bk OTRERERETH o222, TNLOBRELED 3 RERN L BHENE
L7




AR, BABRSEE RFSES, MAWRE (MMS) RS K & 24 ki
DTV TITolze LIAAD . PORBAEIHGEE L TR WHRPIMBEHE L2, EHT
LI, BN, B Ahils L U Ras Bl oRERE OE L K., FERERo#E
RIS A L, $72, BEEET MR, 254 FEOZ0OUEL BFHEO AT —
TOMECTEL, CFHAKICRGE L2 Ta v va I LBONRILRAT A FER M E,
ANDEBBEDFNENLILEMEND D6 2 VIRRETHN L7z HERFE T 13 2000, 1%
PRI & 18 80018 o> 4> B MG % 4747 L 72 |

kDT |/ T — % (Appendix 2) & WRWELIHEMT, 74 v ¥ v — O EBEHERE
2, familywise DFEKUEL 5% & LTHAEEREL ER L2, BEEERETHEE
BH e, AEEKEMOEER2 325 Y - T— 37y VOEAMKREY (p<0.05) T

ALz BRI LPEE, HEIHFENB L CEYFEN LRFMHICES WV TiITo 72,

[ *]

BBTSA %EHMI L 72356, WTFNOLBFHE BT RERREOFRIA LL
oo —H. SOmix FFET THEMILIEL 22354, FEkofEREs, AEICHML
(0.20 B X V°0.40mg/ml, p<0.05) |, EHERETOAELE (p<0.05) FEDL LNz,
72, SOmix FIET B L UIFET CHEBMBI L HECBV T, FHEMENRIEE
CHEI L (SO mix fF4E T CHEMIALEL : 0.20 B X U8 0.40 mg/ml, S9 mix JEFFIET T4H
FIALER © 0.10 8 £ UF 0.20 mg/ml, p<0.05) . HAHERETH HAEE (p<0.05) AP
btz (Table 1, 2) o L2L%2%5, BHEMMRICIOVTE, Z0FRBEEREL (89
mix FIET  1.13~1.63%. SO mix FEFAET : 1.13~1.50%) . EWEMICIIBEHETH S &

HIWE U 720
—7 . B RWE L L TRV MC W, EFRLE BV CREROBEREEFRL
(Table 1) . CPA i SERMLIED SO mx FAET KBV THRBEKOBERE EFRL /2
(Table2) o SO DBHUNBRYEORRL Y. RERRO B HER S N7z,
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KEAROERCH 20, BBROBHEMEICEZELLEZ TRV O TH LG ho I2E
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1) BABRNERFEZS  MANYWKRIBIE: [MEZWE L2 3B E6RET IR,
HIEE)E, JRIT (1988)

2) HX DR (B - B 7 — 5 oEHER ., BERIcL s 7SO0 —-F], MY
74 X M, A (1987)

3) FHH Db, KAGERE: [HM PG 14, BURBRT — & OMEHRIT] | B, K
IR (1992)
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Table 1 Chromosome analysis of Chinese hamster cells (CHL/IU) continuously treated with N- tert - butyl- 2- benzothiazolesulfenamide

(BBTSA)Y* without S9 mix
Concen- Time of No. of No. of structural aberrations 3 No. of cells ) 5) 6
Group tration 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 (%)
Controll) 200 0 1 0 3 0 O 4 0 3 (15) 3 (C 15) 0.13 —
Vehicle * 0 24 200 0O 0 0 0 0 O 0 0 0 (00 O (C 00) 0.38 100.0
BBTSA 0.015 24 200 0O 2 0 0 0 O 2 0 2 (10) 2 ( 1.0) 0.00 32.0
BBTSA 0.030 24 200 0O 1. 0 1 0 O 2 0 2 (10) 2 (¢ 1.0) 013 NT NT 62.5
BBTSA 0.060 24 . 200 0 0 0 0 0 O 0 0 0 (C 00 O ( 00) 050 38.0
MC 0.00005 24 200 6 40 107 2 2 O 157 1 9% (48.0) 92 (46.0) 038 —
Vehicle! 0 48 200 0O 0 0 0 0 O 0 0 0 (00) O (C 00) 025 100.0
BBTSA 0.015 48 200 0 0 1 0 0 O 1 0 1 C05) 1 ( 05) 025 85.5
BBTSA 0.030 43 200 0O 0 0 1 0 0 1 0 1 (05) 1 (¢ 05) 013 NT NT 85.0
BBTSA 0.060 48 200 1 0 0 0 0 O 1 0 1 ( 05) 0 ( 00) 050 60.5
MC 0.00005 48 200 6 19 55 11 2 10 103 7 66 (330) 62 (31.0) 025 BE—

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) 0.5 % carboxymethyl cellulose sodium was used as vehicle. 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) when the incidence of TAG or polyploid in
the treatment groups was significantly different from historical control (p<0.05) by Fisher's exact test.  6) Cell confluency, representing
cytotoxicity, was measured with Monocellater™. * : Purity of test substance was 96.0 %. Dibenzothiazyl disulfide (1.56 wt%) was
contained as impurity.




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

Concen- S9 Timeof No.of No. of structural aberrations 3 No. of cells 9 5) 6
Group tration mix exposure cells 2 Others with aberrations Polyploid ™~ Trend test”~ Concurrent

(mg/ml) (h) analysed gap ctb cte c¢sb cse mul total TAG (%) TA (%) (%) SA NA cytotoxicity (%)
Comroll) 200 2 2 0 O O O 4 0 4 (. 20) 2 ( 1.0) 0.25 B
Vehicle " 0 — 6-(18) 200 0O 0 0 1 0 O 1 0 1 05) 1 ( 05) 0.25 100.0
BBTSA 0.050 - 6-(18) 200 0 0 0 0 0 O 0 0 0 (C 00) O ( 00) 0.50 65.0
BBTSA 0.10 - 6-(18) 200 0 0 0 5 0 O 5 0 1 (05) 1 ( 05) 1.13* NT + 42.5
BBTSA 0.20 — 6-(18) 200 1 1.0 0 0 O 2 0 2 ( 1.0) 1 ( 05) 1.50%* 36.5
CPA 0.005 — 6-(18) 200 0O 0 0 0 0 O 0 0 0 ( 00O) 0 ( 00) 0.13 —
Vehiclel) 0 + 6-(18) 200 1 1. 2 0 0 O 4 0 4 (1 20) 3 ( 15) 0.25 100.0
BBTSA 0.10 + 6-(18) 200 2 1 2 1 0 O 6 1 4 ( 20) 2 ( 1.0) 0.88 22157
BBTSA 0.20 + 6-(18) 200 32 3 3 0 10 21 0 10* 50) 7 ( 35) 1.13* + + 222598
BBTSA 0.40 + 6-(18) 200 2 9 8 2 0 O 21 0 12*C 60) 10 ( 50) 1.63* 192.0%
CPA 0.005 + 6-(18) 200 10 122354 4 2 70 562 0 174 (87.0) 174 ( 87.0) 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 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) 0.5 % carboxymethyl cellulose sodium was used as vehicle. 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), 8) and 9) Increasing percentages were caused by adhesion of S9 or test substance
1o the culture dishes. * : Significantly different from historical control data (p<0.05) by Fisher's exact test using a Bonferroni correction
for multiple comparisons. ** : Purity of test substance was 96.0 %. Dibenzothiazyl disulfide (1.56 wt%) was contained as impurity.



	表紙
	目次
	要約
	緒言
	試験材料及び方法
	試験結果
	考察及び結論
	参考文献
	図
	表

		2024-03-08T16:17:22+0900
	National Institute of Health Sciences




