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Figures F-1~5
Figure 1 Growth inhibition of CHL cells treated with Benzothiazole,
2-(morpholinodithio)- [short-term treatment] F-1
Figure 2 Incidence of structural aberrations induced by Benzothiazole,
2-(morpholinodithio)- [short-term treatment : —S9] F-2
Figure 3 Incidence of structural aberrations induced by Benzothiazole,
2-(morpholinodithio)- [short-term treatment : +S9] F-3
Figure 4 Incidence of structural aberrations induced by Benzothiazole,
2-(morpholinodithio)- (confirmative examination)
[short-term treatment : —S9] F-4
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Figure 5 Incidence of structural aberrations induced by Benzothiazole,

2~(morpholinodithio)- (confirmative examination)

[short-term treatment : +S9] E-5
Tables T-1~5
Table 1 Results of growth inhibition test on Benzothiazole,

2-(morpholinodithio)- [short-term treatment] T-1
Table 2 Chromosome aberration test on CHL cells treated with

Benzothiazole, 2-(morpholinodithio)- [short-term treatment : —S9] T-2
Table 3 Chromosome aberration test on CHL cells treated with

Benzothiazole, 2-(morpholinodithio)- [short-term treatment : +S9] T3
Table 4 Chromosome aberration test on CHL cells treated with

Benzothiazole, 2-(morpholinodithio)-

(confirmative examination) [short-term treatment : —S9] T-4
Table 5 Chromosome aberration test on CHL cells treated with

Benzothiazole, 2-(morpholinodithio)-

(conftrmative examination) [short-term treatment : +S9] T-5
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1. ER
AREBREHBT O in viro 3B R 2B VW T, Benzothiazole,
2-(morpholinodithio)-|ZF B R FE 2 FET H L O L kT L7,

Benzothiazole, 2-(morpholinodithio)-0OZ BJF M I DWW TR EREFFEREM
DHEARINT DD, FyvAo—RF « NDAX— i pa sk
(CHLMU) % B\~ in vitro YeBB BB FH B 1T o7,

& 52U HER U7 Mg EmhRERE R 2 i, RBRAREZRIE L.
Yufa (R B 5 SRR Tl B RFHAEEE-S9 ALER T 14.0, 23.3 LT 38.9 pg/ml
72 HTNZ[EHSY AL T 38.9, 64.8 33170108 pg/mL @ 3 AEIZ- DOV TR
B RER LT

FOFER, Benzothiazole, 2-(morpholinodithio)-#LIEREME A, ERFRHILER
ED-S9 MBE L UNSY AEDOWTIIZISWT b FIEMEBEEZ UV, MEZE
FIZEE (p<0.05) ZRRAFEERFOFENRBD LN, BOMIRE
PHEEAPRO LNAETHS Z L L HBEHAENMEWZ &0 OaER L
FEhE L7z,

P BaABR C I ERFELIRE-S9 AU T 20.0, 30.0 L0400 pg/mL O 3
FEZR S UNCFEHS9 LT 80.0, 90.0, 100, 110 35X 120 pug/mL & 5
BIZOW TR 2 i L 7=

F DGR, BRI O-S9 ALFE L UHS9 B OV HIZEWTH A
ERBEZ A, BEFHFHICER (p<0.05) R iiEEi s OB R
b, LarLAaeds, -89 B TA LN BMINIEE TR T
WERREME A T TIRE TORIETH Y, HHXHEREIER 14.8% Tt
728, HFRERBMRIG TRV E DB LM L-. —5, +59
MR T 30~50%DFEXHBIEFER CEETH H Z & 0 bIBMERIG & H
Wri7-.

£/, ERFRLEE-SY MEOBM R E ThHL A h~v1 2 C
(MMC) 72 5TNZEHSY B OB R E L 7 2k A7 7 I K (CP) &
BT, REMEEEFOHTBEER EF L TEY, BB ta L
THHFEICEE (p<0.05) Z2#nErL7.
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13. #EBRWHE
13.1.  #BYHE4%
Benzothiazole, 2-(morpholinodithio)-
132. wmyv +EE
133. #MiFE =&
98.4 wi%
134.  FEOLFRE ZUHIEE
MR L
13.5.  #ftc
136. {RESRE
RIBIRAT
13.7.  REHAT
LR 7 — R R EE (C-1)
138. —M4&
/ 7+ 5— MDB-P
139. {24

2-(4-Morpholinyldithio)benzothiazol

13.10. CAS No.
95-32-9
13.11.  {bEE

Y
O s s
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13.19.

13.20.

Exp. No. 6253 ( 115—161 )
FINAL REPORT

S
CiiHi2 NyOS;3

ST
284.43

W DIRRE

wEBA, EiR

=

MR

LYY

131.9~134.5°C

VARt

7K 1 0.006 g/100 mL (20.8°C), A& ./—/1 : 039 g/100 mL (23.2°C), 7&
k1 1.93 g/100mL (25.5°C), kL= :390g/100 mL (21.0°C)

AKE
R

By Eor®

BB L O OEMOEER, REFE REvA, REREELEH
L, 8% U TIRERIT- T

BN, FRE~OEMAE, BICALHE Y E MR EZERLE.

BRI O
WHRWE O—E 2 RAF UTctk, RV IS EROC~BA L.
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14. BB JOHE
14.1. BRI

IFFLER SRS AV S REEREFFERICEAHEREINRTHWD Z &b,
HRERMMRE L LTF v A ==X« /NI A X — O il 52 0D B HE 32 40 Ba ik
(CHL/AU #fm) AR L 7.

CHL/TU #BARVIAEAD 59 & 11 A 15 BICEsMAARRT GEVERLE
MR DO EZT, —BIZOWTIEV A F L RNRFR SR
(DMSO : GC A ; Merck KGaA ; #lE 99.7%LL E ; Lot No. K26414578 013)
FERBEHT 10%490 L7o%, WRIEZEFRICERF Lz, HBERICEE L TIERE
L7~ M2 R L7-1%, 3~5 B2 LTk L7z boa A LT,

ek, T VEREBRCHEER 2 offia%, HIAEHETEINGIEER THERER 7 DM
Moz, SEAEFEHRBR TR 8 ofilasr, LAaEEFHER FEEHER)
TIIAEEL 16 ORI Z AV -

142,  BEEOFER
Eagle-MEM {&{EE# (IWAKI : JA7 7 / 777 AR &4 Lot No.
99560008 [HesdatiRLISM], 809012 [FEREERER]) (Z3FMHME (56°C, 30 43)
EAFEMFE (nvitrogen Corp. ; Lot No. 353445) % Fof&iREE T 10%1272 5
X OTMUT. PR OSRRIERRE CmERT @°C) IRFFLTZ.
143. BERSk
COy A v Fai—t— (ZPEBHEAT « AT LMERSH) 2HW,
CO IEE 5%, 37°C OFMTHEIaEREE L.

144.  S9 mix

BIER 6 BLIAO S9mix (v a—= 84 ; Lot No. CAM-461)
ZEERICEER LT
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REOBOEWE, £, B FEDE2OVCHEFEELUTIOR

L7z,

vy hEE RAA-461

A A FRE 1443 H 28 B GFEWEKRERIE®S HE)
EREM Z v b : Sprague-Dawley F#

V@i 7 B

& 184~212¢

gz R

S Phenobarbital(PB)#5 L TF 5,6-Benzoflavone(BF)
5 3 OB S E PB:30mgke 1[E] (1 BE),

60mgkg 3[E (2~4 HE)
BF : 80mg/kg 18 3 HH)
55k fEENE S
EHEE 25.76 mg/mL

14.42. S9mix DRERK

SOmix I mL HOEELITIIR L.

S9
MgCl,

KCl

G-6-P

NADP

HEPES #&&i#% (pH 7.2)
K

145.  #ERMEKRORR

03 mL
5 pmol/0.1 mL
33 pmol/0.1 mL

umol/0.1 mL
4  umol/0.1 mL

umol/0.2 mL
0.1 mL

FHEIE K, TE R ACEATH S, DMSO B TOSEMEDN BT
THY, PORRIRP TRETHD L n, FRPEL T L X2 T —2—
7% AV TR 24T - 72 DMSO (Merck KGaA ; Lot No. K26414578 032)
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14.6.2.

14.6.3.
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(R SRR S Lo, ZORRIFRAERER L MO CHTEREIC
NEARAIR LT, BCMITRIR AT T

ket (AL R
AR TRER L7z,

et B (JERSRIALELE-S9 L)

FES K (BAERFEFAK  BEXESHIRIFEREE T ; Lot No. KID78)
SmLIZEMEL7z~vA b<A 20 C (MMC : HFnBiEE T3S ; Lot No.
339AJH) #AEEAERK (AARERFARSER ST REREETE |
LotNo.K1D74) 2 FHWTHRL, 1 mL F" o5 E L BEERELZLOR
BRI V.

HEBEIZ 0.1 ugmL & L7z,

B BR (SRR AL E+-S9 ALH)

HEH K (Lot No. KID78) SmLIZIBfEL7=> 7 2/ RA773I K (CP:
EEP AR S ; Lot No. 1013) A 4BAEWEW (LotNo.KID74) # W
CTHIRUL, 1mL 350050F LTRERBATF L7202 H BRIV,

HEEHEIX 125 pgmL & LTz,

TURBR (BARHFHEEEE)

AR

HEERE O EMER L CHIRSRICRIZTEEIIET 21884557
W, A KF7A4 2 EORRFEE 2844 pg/ml (10mM F8Y) ZHEEHAEL L
T, 853, 256, 76.8 3L 1123.0 pg/mL (AL 10/3) TREEZ EhE L7z,

ERT L— MR LU
| ESED 1 Vv 2Rz,
B RB L UEBELARL TS 2 LIC L&y L 2#BI L
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14.73. FERFRELERES 4LFE

6 VTN NTF S L hOE T TNIHERRE B DN N~ T R (24 %
24 mm) & AX, D LI 8 x 10° #,mL (2 FHSL U 7= MR bErE 2 mL (1.6
x 10°/RE) Z4BFE L, 3 HREEE Uiz, B T8, B8R 333 UL 2B X,
333 uL O S9 mix ZESM U72%%, TEESH DV IHERY IR 20 ul, 2% 7=
6 BB I RBI T4, EVINOERBEREL, Ay al
BRAEETR (Sigma Chemical Company ; Lot No. 121K2349) & B\ THERL & 155
L7, BRI 2 mL A%, X512 18 BRI E AT - RITER
AUERLU7.

14.7.4. EGHIVERY: 24 FRRGALEE
FHr7 AT 8 x 10° HEER,/mL (ZFHSE U/ AR 2 mL A FEREL, 3 H
ftss U7, e TH%, BIEH 5 VNIRRT 20 pL #N%, 24 B
BEYEICFRESIET. UTOBREZT 1473 58&# LI FEIc L.

14.7.5.  Hrif%ss L USIARSETEMGE OB
BAFRIEIZ B T EERRIAE £ QML TR AT S OB E4 IR T
BT k7, WRHEMNE 6 BRRE LU T BB SR ZETAM
BET CHBRTHEREINEIEE A U . BREATHIEE I X T RIS - THE L.

FRREEERE IR HooOE
0~10%ATi N (Normal)
10~40%R15 +
40~60% At ++
60~90%AK75 i+

90~ FE Ik L (Lethal)
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14.7.7.
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14.8.1.
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IEARO/FR

Yeta (I AVERIO 2 BFRARTIC, R 02 ug/ml 725 L 521 R
¥ (Invitrogen Corp. ; Lot No. 1102067) A#¥W0IL, #EMAS%E % P CEL
SHTC. IRNT, EEREA SEROZHE, 37°C IZHRE L TRV 75 mmol/L
HALH U U bKERA 2mL A%, S|ETS oRRAEET 7. 4°C I
WHEILI-EER (A& /—NV3% Bl #8216, 2582
BE L. £TOWRERWER, FTLWEEREY 2mL Nz, SLIZ257)
MfEfREEE L. BER, BEre2ERWE%, I—FIRArEERIY
01%7 U AZNAALF Ly MET S SERE L. EREKIEL, BB
W%, HAA (=<8 EANTRAIA RZITRZHALE.

SEFRRE DEH L

BREARLT- 0, T2bb 1 HEXZV 500 Bz EmE T THEL,
BRSO B Z L, AR7IEHEE (M1 : Mitotic Index) % HH
Lz, 72720, MBREEERNIERICHR BR UEAE, 8IBdE00
23

MIRHEREIIRIRAER  (TiERER)
AR E

TURBRRCED, SFBRTNTNI0HE (&2 TRER) %
AR TR RIERER O MEICRUE LTe.

R HE# HEAE (ug/ml)
S IR ) AL -89 ALEE 10 0.977 ~ 500
ISR AL RS9 AP 10 3.91 ~ 2000
fER v Vs X USRI E

1 HESED 2 o L ERHV .
RBRABLIOEERELHET A2 LICLDE T L 258BB L.
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14.8.3. SERFRIALZEL-SO JuEE

12 VT ADT L— b (FfaEEA~AF 7 L— b 12F  FA—27 54
NRIUEE) D& T T VTEEET A BT 8 < 10° #BRE,‘mL 12 TR L7
BOVAER | mL Z#¥8RE L, 3 RS Lin. SBB|iETH%, &40 ul %
BRI, IS DO IIEBREE 6 uL 20X 72, 6 ESRIRIE IR R
S, EUVTILOERREREL, Ay 2V CEEEER (Sigma
Chemical Company ; Lot No. 121K2349) % RVNTHEFR & ¥eie L=, FiE/e
HEERWE 500 uL Z0N%, & 512 18 RS ) - % I paresER (A
MERTRRIZHT 5k AR,

14.84. FERFRIALERIE+SO ALEE
BT 8 x 10° HERE,‘mL (ZFRSY L 7= MERRISEEEE 1 mL A3EFEL, 3 H
fEEE L7z, SR TH, BERES00 pL 2K, SO mix % 100 uL #ML
7ok, B DV EIR % 6 uL Mz 7z
DATF O#AEIT 148317 BE D FIEITHEL 7.

14.8.5. #rHZEOER
FAVFRIEIZ IV TALEERIA R L OV THIHCT S O 4 IR T
=X B ol

14.8.6.  50%qHARSEFEANH)EE ORI

RSN SRER T L B T A DRI A TR X, AEAEE A H
WTTHERRZ 1 EIBES L7z, 10%FHERE RV~ U ViR GEREER - fiok
FESE T 3EpRUA4E 5 Lot No. TCP8214) A4 THS 10 4o FI#M A BE L /-
%, 0.1% 27 U AZ - A ALy b (BEFRIEERRAETE ; Lot No. 107D2074)
RIS T 10 RSB U, Ko vh kKL, ERsdl. £
WCERELK G0%TH ) —N, 1%EEKER) & 40mL Nz, 55K
B L7z, A ettt (105-50 Y - #RUatt B Sr&HERT) % AV T 580 nm
TOWIEARIE LTz, [EERBETORNE TS0 (=HExiinas
FEE) 2EHERICOVTRY, &5y MEA BT 50%MaH
FEIMHIRE 2B L2, BHIZIE 0.977~250 ug/mL @ 9 & (-S9 4LH) 3
T 15.6~250 pg/ml @ 5 ;7 (+89 4LEE) ARV iz,

736, EXGEIIEREREDOEINEILE T = A DIEHA LB LR,
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149. BEERFAR KRB

149.1. #HEHE
AR INTEIR RS R A BRI, SHBRRENFN 6~7 HE (At 53
T#EEE) 2ARBROBARBICHKE L~

HBRR HEHE (ug/mL)
REREFALTRIE-S9 ALBE 504 840 140 233 389 648 108
R RALERA+S9 AL 233 389 648 108 180 300

THREM LIZAEICOWTREFREOBRELER L 72

1492. fERT L — MR LI USRRITE
lHEY-Y 21— M2 B\,
PERARBIVEERLZHETAZEIZLDE T L — M EHBI LT,

149.3. SRFRENEEE-S9 WL

Eff60mm 07 L—k (MEEERT ¥y—L  FER~N—7 71 MRS
) 12 8 x 10° HBA,/mL {ZFH R L7 ARSI IEN SmL (4 < 10° #WAR) A5
L, 3 HREREER L7, BT, B, WRYEER CIUERK 2.0 mL
BT, B, WEREIR 30 uL 2 Tn. 72770, B AR R
TR 2.3 mL 2RV 1R, MBI 300 L 2Nz 7z, 6 IR
EWEICREIS W%, &7 FOBEREFBREL, Ay a) g
FEEHE (Sigma Chemical Company ; Lot No. 22K2420) % Fiv CHARE % BEi%
L7, Brff/a el 3 mL 202, X602 18 BfigR i kic ik
WA FR LT

1494, FERFREANMIEIE+SS LT
T L— MZ 8 x 10° #BHE,mL |2 RS L 7~ MIIE TR S mL 2 1EFEL, 3
BREE Lo, B TH, Bl wBRmEAIRE CIIEER 25 mL 28R
& S9mix % 500 uL W0 U714, VR, BRI EIR 30 pL 20z 7. 72721,
REpttoc FRALEERE TITRE R 2.8 mL 25 % S9 mix % 500 L ¥ L7=1%, BB
P R B ERNE 300 uL N4 7.
DUTF OB 14.93. 58O FiEICHET 7=,
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14.9.5. HrHFEOHE
14851 7=,

14.9.6. EARDIER

Qe R AR 2 BFERTIC R R E CO02 ugmL & 25 K H a3 K
ik (Invitrogen Corp. ; Lot No. 1121841) Z#¥RIIL, MRS % R ¢t
B ROT, EBREARLEICEER L%, 025%b U 7LV SR
(Invitrogen Corp. ; Lot No. 1121250} Z# T L — ML Bk L,
ELERNOERRIZMZ 7. HEIZENBIRZ 1000 v/min T 5 SR LOBEL
TR R, 37°C IZRE L TEVVZ 75 mmol/L kb U 7 AKE
& 5 mLINZ, 37°C FTC 16 pEEERALEEIT>7. BLOBEZ L VK
RIEEBRVM%, 4°CITmAILI-EER (A ¥/ — V3K B 1R T
MpEEEE L. EERE 3 ;L% #LWEEKEA EENNZ TH
FailER & L, BIRTEEBADOAT A KA Z AR 1~2 T2 T L.
AT A FEAZ+SHREE, V1I00molVL F MU 7k - U U EEEER (pH
6.8 : Merck KGaA ; Lot No. TP551574 147) 2B\ THR L2 1.2%F Ly
% (Merck KGaA ; Lot No. 040428561) TR GSRRAEL:-. X714 K%
B KR L%, s/,

| Fb—= P72 D 2~3 MORERIEAZ R LTz

14.9.7.  HBREEERERH) R ORIE
AT A ERIF IS A ME X TR, BB E IRRER J OB EX RO & 7
L MIDWT,ATP 74 hA—F— (VI T AF— C-100LU: F v =2—
< FRAET) AW CHRSEIEIZRET A7 — F AR LT

1498, EAEDOEE

Peta R B OBEFRE" Ky 3 ARIC OV CEEMEEB R 2 EM L 7-.

2TOEARZa— NMELE#H, ~AX U 7ETHELE.

Z7L— 5720 10078, 77205 1 HE%7/2Y9 200 EooHPHEZ
BEREET (x600) CTEIZEL, RABEKOFRENENLLE L TX Y v (gap),
PRI (cth), WREELIIET (csb), PEDETHL (cte), YEIRTHL
(cse) BLOEDML (oth) DEEERFEIZHE L. KL, RELHEHD
UV AR RICIER AR TE L, RERUIEROBIRO 6N D5
B, FOIERREMEEN UG EOSIERTE, JoAEDENST
NTWRWEEIZORT Yy v 7L UTEHE L. £/, BHREEL LTI
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FAEY7-0 200 EOHTF B LB L, BFRESOHIHIZ >V THE
LT

1410. REEREAER (FERERR)
EEREREOWT ORIV T b EREEE L (- I e iiEs
BREOHERFRFRDOLND, BUOMREEEREO NEHAET
BHDHIEEHBEBAEMENT ENOHEERREER LT

14.10.1. FERAHE
kR EEER (RER) BRAEID, FEBRERITNEFN T HE (E
10 ug/mL : THRER) 2HERBROBARISRE L.

R R HEEAE (ug/ml)
ERERTALEETE-SO ALER 100 200 300 400 500 600 70.0
RERTALIEESO ABE 700 80.0° 900 100 110 120 130
# 1 BINBARE R
TRREZG LEEARICOWTRERREOBEELER L.

S RF R LVERYE+S9 AL TR\, MRS EH BRI M A B
BB 3N ER T HBAEE AR 572, 800 pg/ml OREIZ
DUV TBINERHIEEIER 2 HhE L 7=,

14.10.2. ER7 L — MNds L ORI FIE
14.92.12HET 7-.

14.10.3. HERFRIAERE-S9 AR
1493.4ZHEC T,

14.10.4. FERFEALERF+SO JLEE
1494 ZH#E 1 7.

14.10.5. FriE0EIE
14851777,

14.10.6. HEAOVER]
14.9.6. 171 0 7=,
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14.10.7. #OBEEFEAHIEE ORI E
149717 HEU 7.

14.10.8. YEfkOEE
1498.IZHEU 72, 72721, AERSHIALERTE+SO 4LEE O 80.0 ng/mL D HE%
BRNT, 2TOEREa— NMELE, ~AF7ETBE L. Rk
B OBERRE/ R BT 3~5 AWM S s E/m L.

14.11. FEROERNT

ROEEFHIIELFT ¥ v T OBRE T 2HE S ORVGEIZONTITo /.

BEMBEOHISEE %, Fisher DEHFEREIRE (FEAKL0.05) ZAW
THE L. E£-HAREREHEIC- VTR, Cochran Armitage DBEEMIE (B
EKYE0.05) #RHVWTHRELE.

RetEHHREE & HLER LRI E VR I B W THEENRD LN, 1o,
RBRARIVKTEENSRO LND D, HIWVITFEESEEREINZGE, B
PEHIE L, 7L, B HERBREF FTOEMP S D
EZRBLTUT- T~

14.12. Dyl SN TR IEDOBE Hk:
Dy ISR HUED 20%IW TN ORE 2353 T D O LB Y8R
BMERETHY, RPZEREICEIVEHLE. TREIZ—FERE (mgml)
Wiz 0 OAHAERE (cte) HEREZRIHBETHY, RESEZHROH
BAEE (%) 4HBREEE (mgml #E) THAZLIZIVEHLE.
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15. FBRER
151.  TUEER (FROZHEEEHR)

151.1. 7VRBOFER
ERFREAERTE (+S9 ALFE) 5 X CNERFHAENE (04 BRRIALEE) 0 23.0, 76.8,

256, 853 31002844 pg/mL [10mM] 5 & (A 103) 250 T7 L
HBR A FEhE L7 fE R, Benzothiazole, 2-(morpholinodithio)-ZLERIZF3U VT, H
FRALERYE (04 RERALER) (2381 AANTEBEMA 6 BEE B 35 L OMERS R AEEYA
(+S9 AYE) D 256 ng/mL O FE THIFGHETED 60~90%ANEHNH] STV 7z,
F7z, EERERMERE (4S9 ML) @ 2844 pg/mL (10 mM) CrIHBA S SEHR
LW, HARS SN OR D Y ER R MR (+S9 JAEE) ¢ 76.8 pg/mL
ULOHBETES N LsUed G, EFOEE (24 BELE) ik
RIEHETH D 23.0 pg/mL iZBVTHIFRAFER L TV T2, R 55
IR e A G-S /oY

15.1.2. #HriOEE

AFRBRAGIY, ERFRIALENE (489 AWE) 35 L ONERHLERTE (24 REHIALEER)
@ 256 pg/ml UL EOHBETHEBFRR, 853 pg/mL UL EORETHERER
7, 2844 pg/ml. DR ETREROVTHWAFED DIV, BERTE, &
FFRIALERTE (+89 ALHE) 0 256 pg/mL Ll EOHETHEKFRRD, 2844 pg/ml
DORETHERRONTHSAFRO b, ERIRE (24 BFRELEE) @ 256
ng/mL LA EDORE THRELFIRD, 2844 pe/mL O FAETHEEROITHE
WD Oz, 128, AERYERRIEIT, 256 ng/ml LB & TREEIR
BEThololo®, IEEAFR L UOREK TR ORERTIZRBY DRF
DFR BT,

15.2.  HOEQIEFEIIHIRRER
15.2.1.  HIRSHETE NS ERGE R
HERER % Figure 1 3 XU Table 1 {278 L7z,

50%AHBETEIMHIIRAE 1L, ERHREALEETE-S9 WUEE T 11.2 pg/mL, [RI+S9 4L
BT 574 pg/ml T o7,

152.2. %08
SUPERRLARE, JHEBSRIALIRIE-SO D 125 pgml M EORETHEBRE
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KD, 500 ugmL OFARTHERKOIT AR D b, FHS9 LD 250
pg/mL LA EDRAETAEBHFRRD, 2000 pg/ml DR THERER O HY
DD LT, BT TR, ERREIAEE-S9 MO 125 pg/ml LI EDH
ETHEHRIRD, 500 pg/mL ORETHERROITHERERD Hh, [
+89 ALEED 250 pg/mL YL EDO A ETHEHFRD, 500 pg/mL L EOHET
BESRKONTEmH TR Giviz. 7ok, AEBRMEPBRIEIL, 125 pg/ml
LIEOHETREBRETH 7270, EIEHENEE-S9 LG 125 pg/mL
LB X OREHS9 ALBRD 250 pg/ml. LA B & TAOIRRLGE R L URER
TROR BRI B OFRIFNFERH b7,

153. oEREFHBR

153.1. ERFROALBEE-S9 AL

AERAE R %A Figure 2, Table 2 3 X TF Appendix 1 12 L72.

Benzothiazole, 2-(morpholinodithio)-#VFEEE C oYL (IMEIE R E HEMEEIT
14.0 pg/mL T 2.0%, 23.3 ug/mL T 3.0% (p<0.05) , 38.9 pg/mL T 6.5% (p<0.05)
oL, RBASICKIFELEEEREM (p0.05) BROLNEZN, B
THRVBREEE T RE CORISTh o7, B HERMAE IR
PERER & B LEMCEEA R L, £7, RBRAEICKRE L7-fxHiE
WREROB D BEEIh, LREaRREEMEFOSHETH S 389 pgml
TOERHHIAETEZRIL 5.5% Th - 7=,

—75, BBMERFRE MMC CHAUER L7/l Clil e s B S 2408
823, TOHBTMEREL45.0% (p<0.05) Thot-.

1532, HERFREAERE+S9 JLEE

B R % Figure 3, Table 3 33 XU Appendix 2 1Z7R L7~.

Benzothiazole, 2-(morpholinodithio)-ZLEREE T YA E R FE HIRAEIT
38.9 pg/mL T 0.0%, 64.8 pg/mL T 0.5%, 108 ug/mL T 5.5% (p<0.05) %=
L, HBHEICEEFELEFEREM (p<0.05) RO LA, FHiMMR
OHBBREIIHBRARICKFE LA EREN (p<0.05) 25588 b, 108
pe/mL (2B THE 3.0% 5 R U7, £ 2 COFERHHAEHETESEDS 9.0% & D
TRV EM L S LT O CAEYMERNICEBRENTRW B Lz, 22
B, TOBEMEMROKEERIIBEARN TH-. £, RBRARICER
L7z B R O S BIE s h, REREFFMETORAETH
% 108 pg/mL TOFEIHHEFIEMEIL 9.0% THh o 7=,
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—7, Bt CP MHEB TCoOREFREERE HEEEIT 32.5%
(p<0.05) Th-oTz.

1533. #EREOITHE
WEEBRAER L OBRER TR, ERRHIERE-SO B 108 pg/ml OHE
THERFRROFTH TR Hi, [F+S9 AFED 180 ng/mL L EORET
FESFROIT SN bz, 728, REBRWERENEL, 180 pg/mL
UroAETHERETH 72720, LEBIAEE L URER TEORER
PRI DIRTEDTRD DL,

154. REARERR RESRHER)

154.1. JERFRIAEEE-S9 JLFE

HEAE S A Figure 4, Table 4 335 T8 Appendix 3 127 L7z,

Benzothiazole, 2-(morpholinodithio)-LEERE TO YA K ERF HBAHEIX
20.0 ug/mL T 2.0%, 30.0 pg/mL T 2.5%, 40.0 pg/mL T 6.5% (p<0.05) %R
L, BRBRAEIKT LGB (p0.05) 2RO LN, ) T
WM 2 R T BRE TORGTH o7z, MR 0 HIRAE R 1 3fa
LB L ENNIBRELY R L. £, RBRARICKTE LA HEhE
ROWPLPEESH, REFRFEHMEFOSHETH S 40.0 pg/ml TD
FEXHHARIETEEIL 8.7% ThH » 77,

—77, BBt E MMC CAOLER L7 Hiia Ol s B 0 2 4508
BN, TOHBEEL 58.0% (p<0.05) ThoTl-.

1542, ERFRIALERTE+SO AFE

FERE R % Figure 5, Table 5 346 X TN Appendix 4 127~ L7z,

Benzothiazole, 2-(morpholinodithio)-fLEEEE T DYt (A& R E HIRBE T
80.0 ug/mL T 4.0% (p<0.05), 90.0 pg/mL T 8.5% (p<0.05), 100 pg/mL T
5.0% (p<0.05), 110 ug/mL T 7.0% (p<0.05), 120 pug/mL T 9.0% (p<0.05)
L, RBARIUKELFEREN (p<0.05) BEREOH BN, FEH
HIRR D HIRAERE | IRER A BITIKTE LB B2 (p<0.05) 2358 54, 110
pg/mL 123V T 3.0% (p=0.05) AR L7228, % Z TOFExHBFREEER)s
21.2% & 3RVIBREME A R U O e 2 2 D AMSFEICE B RNy
EHEE L. Ak, FOEEMERROHERIIENEN TH -7 i,
RERH EIIRE U AR R O D SR S, YRR IR
FOBHETH D 120 ug/mL TOFXTHIREIETIRIL 8.8% Th o 7x.
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—F, BHESRO CP B TORGKEERFHEBEEIL 28.0%
(p<0.05) TH 7.

1543. #EBRWEOHTHE
AVERBHAARE, SERFRIAVERE-S9 AL 60.0 ug/mL Ll OB TCHERE
ROFTHIHRD Hh, FHS9 MBED 70.0 ng/ml L EOHETRGEHFRE
OO bz, BB TE, SRFHAMEE-S9 4D 70.0 pg/mL
ORETHERRROITHMFED S, [FHSS LD 70.0 pg/ml LI ED
AETHERRROFTEWIFED biv.

155. DyfER ST TR EEHER
RYEERERBRE RSB L7 Dy fE (mg/ml) 726N TR E (mg
WD) IROEY Thotr.

RE AR B ofEsg Dy fE TR &
AR SO EIALERYE+SO ALEE EERE 0.423 46.3
TeRRadBR  SERRRIALBRES9 L WEERE 0.306 66.7
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16. B8R LR

Benzothiazole, 2-(morpholinodithio)-DZEREME, b LB REEHR
MWOHEA BRI 5720, BEMIE (CHLIU) 2B\ inviro YeBIKEE
Y

ARBEEREITE RS R A B, R 559 LB 7R & N[R89 ALE]
&R OMERENE U < I SN D REE TRET L.

P EREREBROMR, Benzothiazole, 2-(morpholinodithio)-ZLEE T3 MR
MILERIE-S9 AFRE L RS9 MOV TN T H, BAEIZERFEL
AE (p<0.05) ZRREAEEEREOFRINED SN, BOMEEE
ERBBOONTHETH D Z L L HBBEENMENZ L HLiERFERE E
LTz, FOREER, SRREIAEREO-S9 MBEE L UMS9 MFEOWTHIZE
THHEMBEMEZ ), REFMICER (p<0.05) REAEEERE (B
IZ B AATHE) OFRENFEDHON. LKL, -89 U EETHL
NEBHERIGTE TR CHRVEREM S T TRETORIGTH Y, Xt
FRRAETER 14.8% TRRM A TR0, BRI TN EhbEE
BEME L Hlr L7z, —05, +S9 ALFREETIT 30~50%DAEXTHPRIETER THEM:
ThDIENLBMERIS S HE Lz, TREM O X BT 2 FERHI s
ET3H 5 Dy HEDR/IMEIZ 0.306 (mg/mL) 33 5O TR EDEAENL 66.7 (mg
U0) LENEhEHIN:.

ARFE Benzothiazole, 2-(morpholinodithio)-iZ-2V T Ames RE& THaftk
& DOHE R BT, BigAETH B benzothiazol |22V T 4, Ames RER THa
ME DENH TV, &512, FRETH 5 Morpholine {25V T § Ames
ek L OREARERR CREER D) Thos, RIEARBTRA
BEENT-Ty FOFEEIEES D LED SN E 0BE N b o7,

7k, ERFREREDRME B S D UV ITBME IR TORG AR E HIAE
BV Yk COERT —4 (Appendix 5) OEEFHNTH D, 5k
S AN SO S Y aW ot | R=F 4 e

LEOoRBERERM»DL, KRB SMH TITE VW T Benzothiazole,

2-(morpholinodithio)- D I FFLERE AR I 253 D AR EFREIIEN &
HE LT
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17. BEIWR

1) HPV Chemical Challenge Program: Benzothiazole-based thiazoles Category,
Ammerican Chemistry Council. Available from URL:
http://www.epa.gov/chemrtk/bnzthict/c13324tc.htm, November, 2001.

2) FEE S EEERTSH AT WERER BE  FETemERR
EVFRAHIEICE S BT EWEERFMRBR T — 8, HEEAH
A EFWEZ R - FlRtE ¥ —, 1996.p.68.

3) IARC MONOGRAPHS: Morpholine 1989; VOL. 47: p.199-213,
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—o— [short-term treatment : -S9]

120 - f1— [short-term treatment : +S89]

Survival (%)

O [] A L A Ul [l 1 i '

0 0.977 1.95 3.91 7.81 15.6 31.3 62.5 125 250 500 1000 2000
Dose (ug/mL)

Figure 1. Growth inhibition of CHL cells treated with
Benzothiazole, 2-(morpholinodithio)- [short—term treatment]
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Figure 2.
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—o— [short—term treatment : -S9]

0 Lo, 1 1 ]

0 14.0 23.3 38. 9
Dose (ug/mL)

Incidence of structural aberrations induced by

Benzothiazole, 2- (morpholinodithio)—[short-term treatment:-S9]
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—o— [short-term treatment : +$9]

15 |

10 F

Cell with aberration (%)

0] 38.9 64.8 108
Dose (i g/mL)

Figure 3. Incidence of structural aberrations induced by
Benzothiazole, 2— (morpholinodithio)— [short—term treatment:+S9]
F-3
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} —o— [short-term treatment : —S9]

15 p ‘

10

Cell with aberration (%)

0 & A i L J
0 10.0 20.0 30.0 40.0

Dose {g/mL)

Figure 4. Incidence of structural aberrations induced by Benzothiazole, 2—(morpholinodithio)-
(confirmative examination) [short—term treatment:—S9]
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—o—[short-term treatment : +59]

15 r

10 p

Cell with aberration (%)

0 I I3 F 'S '3
0 70.0 80.0 90.0 100 110 120
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Figure 5. Incidence of structural aberrations induced by Benzothiazole, 2-(morpholinodithio)~
(confirmative examination) [short-term treatment:+S9]
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Table 1. Results of growth inhibition test on Benzothiazole, 2-(morpholinodithio)- Exp. No. 6253 (115-161)
[short-term treatment]

[short-term treatment : -S9] [short—term treatment : +59]
Relative Relative
d D L d D L M
Compoun ose {gtg/mL) coll growth (%) [ Mean ] Compoun ose (ug/mk) coll growth (%) [ Mean ]
DMSO a) 0 100.0 [ 100.0 ] DMSO a) 0 100.0 [ 100.0 ]
100.0 100. 0
Test substance 0.977 99. 1 { 99.0] Test substance 3.91 101.1 [ 102.4 ]
98.9 103.7
1.95 93.4 [ 93.3] 7.81 92.6 [ 91.0]
93. 1 89.3
3.91 62.3 [ 7471 15.6 89.7 [ 92.7 1]
87.0 95.7
7.81 7.7 [ 7229 ] 31.3 73.9 [ 72.6 ]
74.0 71.2
15.6 34.1 [ 3691 62.5 44,1 [ 53.0]
39.7 61.9
31.3 15.4 [ 13.81] 125 14,2 [ 14.0]
12.1 13.7
62.5 6.0 [ 58] 250 d) 4,7 [ 6.4]
5.5 8.0
126 d) 3.5 [ 3.1] 500 d) 5.1 [ 49]
2.7 4.7
250 d) 1.3 [ 1.6] 1000 d} 3.3 [ 41]
1.8 4.9
500 d) 0.9 [ 091 2000 d) 4.1 [ 371
0.9 3.2

50% Growth inhibition dose was as follows:
[short-term treatment : -58] 1.2 (ug/m)
[short-term treatment : +59] 57.4 (ug/mL)

a): Negative contro!
d}: Visibie precipitation was shown at the end of exposure period
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Tahle 2. Chromosome aberration test on CHL cells treated with Benzothiazole, 2-(morpho!inodithio)— ' Exp. No. 6253 (115-161)
[short-term treatment : —59]

Relative Number Number of cells with Number of cetls Number of Number of
Compound Dose Time of cell of structural aberrations with cells polyploid
{pg/mL) exposure growth cells aberrations analyzed cells
{h) (%) analyzed  gap ctb cte esb cse oth -gap (%) for polyploid %
DMSO a) ] 6 100.0 200 3 0 ] 0 0 0 0( 0.0 # 200 1 ( 0.5)
Test substance 14.0 6 67.5 200 3 2 4 0 0 0 4 ( 2.0 200 3 ( 1.5)
23.3 6 26.3 200 i} 1 6 0 0 0 6 ( 3.0 * 200 4 ( 2.0)
38.9 6 5.5 200 ] 1 13 0 0 0 13 ( 6.5 * 200 1 ( 0.5
64.8 6 0.3 Toxic
108 d) 6 0.1 Toxic
MNC b) 0.1 6 86. 1 200 7 20 84 0 0 0 90 ( 45.0) * 200 1 ( 0.5)

Abbreviation: ctb: chromatid break, cte: chromatid exchange, ¢sb: chromosome break, cse: chromosome exchange, oth: others
—gap: total number of cells with aberrations except gap

#:p<0.05 Significant difference by trend test (Cochran-Armitage trend test)

*:p<0.05 Significant difference from control (Fisher's exact test)

a} :Negative control

b) :Positive control (Mitomysin C)

d): Visible precipitation was shown at the end of exposure period
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Table 3. Chromosome aberration test on CHL cells treated with Benzothiazole, 2-{morpholinodithio)— Exp. No. 6253 (115-161)
[short-term treatment : +89]

Relative Number Number of cells with Number of cellis Number of Number of
Compound Dose Time of cell of structural aberrations with cells polyploid
(e g/mb) exposure growth cells aberrations analyzed cells
(h) (%) analyzed  gap ctb cte csb cse oth —gap (%) for polyploid 6))]
DMSO a) 0 6 100.0 200 0 1} 0 0 0 0 ¢ { 0.0 # 200 1( 0.5 #
Test substance 38.9 6 86. 1 200 0 0 0 0 0 0 (¢ 0.0 200 1( 0.5
64.8 6 76.8 200 1 0 1 0 0 0 1( 0.5 200 2 ( 1.0}
108 6 9.0 200 1 1 10 ] 0 0 11 ( 55  * 200 6 ( 3.0
180 d) 6 0.1 Toxic
300 d) 6 0.1 Toxic
CP b) 12.5 6 98. 4 200 [ 1 58 0 0 0 65 ( 32.5) * 200 0( 0.0}

Abbreviation: ctb; chromatid break, cte: chromatid exchange, csb: chromosome break, cse: chromosome exchange, oth: others
—-gap: tota! number of cells with aberrations except gap

#:p<0.05 Significant difference by trend test (Cochran-Armitage trend test)

*:p<0.05 Significant difference from contral (Fisher’s exact test)

a) :Negative control

b) :Positive contro! (Cyciophesphamide)

d): Visible precipitation was shown at the end of exposure period
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Table 4. Chromosome aberration test on GHL cells treated with Benzothiazole, 2- (morpholinodithio)— Exp. No. 62563 (115-161)
(confirmative examination) [short—term treatment : -$9]

Rejative Number Number of ceils with Number of ceils Number of Number of
Compound Dase Time of cell of structural aberrations with cells polyploid
{ue/mL) exposure growth cells aberrations analyzed cells
(h) %) analyzed  gap cth cte csh cse oth —gap (%) for palyploid (%)
DMSO a) 0 6 100.0 200 1 0 ¢ 0 ] 0 0( 0.0 # 200 0 { 00 #
Test substance 20.0 6 7.6 200 0 2 3 0 0 0 4( 20 200 1( 0.5
30.0 6 14.8 200 1 2 3 ] 0 0 5( 2.5 200 1 ( 20
40.0 6 8.7 200 1 1 12 0 0 0 13( 6.5 * 200 5 ( 2.5)
50.0 6 30 Joxic
60.0 6 0.4 Toxic
- 70.0 d) 6 0.1 Toxic
!
+ MMC b) 0.1 6 77.0 200 8 41 99 0 0 0 116 { 58.0) * 200 o( 0.0

Abbreviation: ctb, chromatid break, octe: chromatid exchange, ¢sb: chromosome break, c¢se: chromosome exchange, oth: others
—gap: total number of cells with aberrations except gap

#:p<0.05 Significant difference by trend test (Cochran—Armitage trend test}

*:p<0. 05 Significant difference from control (Fisher's exact test)

a) :Negative control

b) :Positive control (Mitomysin G)

d): Visible precipitation was shown ab the end of exposure period
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Table 5. Chromosome aberration test on CHL celts treated with Benzothiazole, 2-(morpholinodithio)— Exp. No. 6253 (115-161)
(confirmative examination) [short—term treatment : +59]
Relative Number Number of cells with Number of cells Number of Number of
Compound Daose Time of cell of structural aberrations with cells polyplaid
(geg/ml) exposure growth cells aberrations analyzed cells
(n) (%) analyzed  gap ctb cie osb cse oth —gap (%) for polyploid (%)
DKSO a) 0 6 100.0 200 0 0 1 0 0 0 1 ( 0.5) # 200 0 00
Test substance 80.0 d) 6 45.5 200 0 1 8 0 0 0 8 ( 4.0 * 200 1 (0.5
90.0 d) 6 39.2 200 3 6 12 0 0 0 17 ( 8.5) * 200 4 ( 2.0
100 d) 6 31.5 200 1 3 8 0 0 0 10 ( 5.0 * 200 3( 1.5)
110 d) 6 21.2 200 1 2 12 1 0 0 14 ( 7.0} * 200 6 ( 3.0
120 d) 6 8.8 200 2 5 13 0 0 0 18 ( 9.0) * 200 5§ ( 2.5
130 d) 6 1.6 Toxic
CP b) 12.5 6 101.3 200 4 12 50 0 0 0 56 (28.0) * 200 0 ( 00
Abbreviation: ¢tb: chromatid break, cte: chromatid exchange, c¢sb: chromosome break, c¢se: chromosome exchange, oth: others

—gap: total number of cells with aberrations except gap

#:p<€0. 05 Significant difference by trend test (Cochran-Armitage trend test)

*:p<0. 05 Significant difference from control (Fisher's exact test)

a) :Negative control

b) :Pasitive contro! (Cyclophosphamide)
d): Visible precipitation was shown at the end of exposure period
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