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[# 7]

ZiR{bF ARFE (TUD) &, CHLAUMIE (Fx A4 =—X - NAXF— [liHE) B
BARRE 2 FHFHE L 720

TUD @ CHL/IU A A § B 50% HAH A iR 3, EHesLBl (BT S35 o © 24R5 7L
H) T2 029 mgmL Th o720 SO mix FFAET CTHEBMLIE L 72354 (SO R T 68
RIALEETS 18EF PO D MIERFRT) . 1.1 mgmL (10 mM) DEEICBWTH 50% % 2 5 Wl
MEVERIZERD b d o720 S mix FEFAE T CHERMALAEL 22356 (S9 KB Kb
DT MEM B2 EA) | 50%IEMMEIEEE I 0.83 mg/mL THh o 72,

DT ERL, FAAERFEHIRTIE, LI Q4R 5 & Y 48R RAUE) 12 BV Tk,
50% BRI DK 2UFIE TH 5 0.60 mg/mL & R L L, Ak 2 Tk 5
BEEBRE L. S9 mix FFET CHMMLIT 5 413, 1.1 mgmL (10mM) % EE0H
BEEL L, N2 TRHIBEERE L 2o 72, SO mix FEFEAET TR T 25541, |
1.1 mgmL (10mM) % EEAAENEAEE & L, Atk 2 TR SIRE 2 3E L 2o GeB Rt
REZ DR &, 24WERT 38 & X 48 R AL B BV TE N E N 0.60 mg/mL B8 LU
0.15 mg/mL, EFFHALIEDS) mix AL TE L OIEFETICB W TENEN 0.55 mymL B
FU1.1 mg/mL (10 mM) DIREEL L olzlzd, ThLDBREZED T T 3IEE 28
Bt L Lz,

BABAKSHT DFE T, TUD i3 4815 MMLETALED % I < & T OMELRFI O FE RIS B VT,
Yt ROMERE 2 FRHL 1
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[

LR 0 BARFHEE LT 2 72 0 O FYMFEO—2 & LT, WiFLBisE ez M
VB Yt R BE R H B {LFWE I L - THIE S WD Ytk I1id, KIIL Tk
RE (Fy v 7, 00 38 SR (B, REER) 6 0, fiEl
DNA B E., BB RMROSREMORE 2 L e KL TWwab, ARETH V72 CHL/IU A
Faix, Be@EErD% <~ E T L TREBRE O RBBREFE W20,
S ERERRCLCHYLRS,
EREWEOMBAOER (DNA $7-3%547% &) T aERAR, ERERTE5
Ak, REEMAL S N TERFIEMESEALEEICKN SRS, LA LE2s, RREN
DAERFERB AV B MEY LM T, RIHE RS EC LS L Widdh o Th
ﬁﬁﬁﬁw:&#B\*ﬂ%ﬁ@ﬁv¥®MW#%%%LtH$%V$~F%ngH§
(89) ZALEWEOMABEALERE T2 0I5, FOERERRCBVTCR, B
BEH 2 RET 2720 QLIRS & LT, EHALIL B £ U S9 mix FEAFFE T T 0 KL
Bash by, mx TREHEMHEALIET £ 4 3 720 0 MERY) & LT S9 mix {716 T COER;H
WD H %,

OECD FEFFAL M B Z &M FRITAR 5 BHREFTEO—BE &£ L T, TUD OMIERZEN
BRI T 5729, CHL/IU M % JH v 2 R R R e AR E Eii L2 2 BRI,
[FrRC M R R BRBRD R DWW T (B 624 38 31H, IROR¥ESE 2375 R
8 306%, 62E:RHE 303%5) B LU [OECD HMMEMAA F 54 > 1 473]) L, [t
W GLP HHE | (WHI S94F 3H 31H. BRRES 395, T4 2207, SOKPLE 855,
CRETHAN 634F 117 18H., AN 2335, 4% 38%. 63 R/ 823%F) IKHE TV TE
ML 720

(BF#: & J7K]

1 g
CHL/IU fi)ls (JCRBflz/s>» 2 £ AF) k. Z£iMiE (Cansera International. 1T v &
5 12608311) % 10% &L A — 7 MEM B (HKEEE) 2w, CO,M vy Far—%—
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(5% CO2 37C) PITHETEL 2o T 720 MRS 10C A TRERICH W72 (B
RBUL, 1988 2 I AF LM AT 4, B 214%) &

2 WERWE B L U Ry E

WERY'E TH % TUD (CAS No. 4189-44-0) DY bErMEIREE 1 Appendix 1 IZ/R L 726
TUD i} PoRMEINE, BHETEIREXRREL, FHOO LR
FESHA FREETE. oy MES | KIG78) BB L THIRL 72,

By EE L THWARY 2882773 F (CPA, Sigma Chemical, @ v b&F !
73H0846) BLU< A b4 C (MC, WAL, oy MF5 | 147AFK) 1L Al
L L, RAEFAK (KERETYE, oy MES | KIG78) WEML THW,

3 S9 RIS

SO (Fva—=<v, gy bKF : RAA36T, 1997 ESAMEB LYY M &FF !
RAA-376. 19984E 1 HBlE) 3, 72/ NV EY =k 5 6V 7FIKVHESL
728 B L THAMOME Sprague- Dawley 27 v POJFELSAEL-b 02EA L,
AT CT—80CKHRE L, VI —R6-Y Y (G-6-P, Sigma Chemical) , B-=2F ~
TIFR7F=vIX2 bFFFY VB (BRLEL B-NADP', # VT v VER) BLU
KCl # 7 KITEM L, BEWe LT—80CIRE L. AKX ZHIT S9, MgCl, B&
U"HEPES £, S9mix &L 720 S9 mix FF7E F CHEBFFMLIE Y 5356, S9 mix, 2fEHRE
MEM 53 (ILEAET . S9 mix & HRY HREBORMENEF L%E) BLU MEM
B (MEARE) 2EM LTS KW (5% S9. 0.83 mM G-6-P, 0.67 mM B-NADP',
0.83 mMMgClL,, 5.5 mMKCl, 0.67 mMHEPES) & L7:c —7. S9 mix JEF/ET THFH
MERT 2 34A1E, SO RO b 1o MEM BEib I 258 8 MEM 353 (BRI
DIEMBLEE) tRELbORHEALT

4 AR SRR

Yufr AR H SR B BB E OILRE © E T 5720, BB E OM I B
SITTER Y T, CHLIU HIB% 025% M) 7Y v 2 AWT A LH, 4X10° 18
L OHIIEE L L, 20 Sml (2X100) §79 27 774 7 ¥ (46 om,

3.




Coming) (ZHBHE L € 3R RIEEEE L 72,

AL T, BT 4.5 mL L AL 2%, BB E A HE % 0.5 mL T 2R
BIL 2485 FIALEE L 72, |

S9 mix FFAETIC BT 2 AR ML TIE, S9 FGH 2.7 mL & ACH] L 721k, HERWHE
B E 03 mL TOWML 6B L 720 U VERBEEFAW (G BLUME &
tp) TEEWREE, FIEESS M SmL ICAHL, S I ISKERINHEL 72—, SImix EFET
DIMILFEIT B W TIE, SO KGO ) 12 MEM 55 it & Fl v 72 PN O #Eid. SO mix FR7E
F OB & FIBEICAT o 72

ETORIMRITB VT, 0.034 ~ 1.1 mg/mL DEEFEATRIEL 72, BERTH.
0% RNV VIR TEELS 0.1% 27 YAZ VWS4 F Ly METHRA L7, BEEE
Fass BERt (Monocellater ™, # ) Y S ANZETHE) 2V, B TREE LB L2 KR
BEOMMEHELFHWML 72, HRES-) 2MDT1 v v a2, |

5 B R HER

TUD 3 0K 8458 S04 38 5R 0 S5 UL 8 & OF SO mix JEFETE F 0 R ALER 12 B W T,
CHL/IU #ifla > B 2 ¥4l U 72 (Fig. 1) o ¥ 72, 50% 38 SH D) R BE1x . @k el ¢
{Z 0.29 mg/mL. S9 mix JEFF/E T CHMMIMIEL 7235413 0.83 mg/mL TH » 720 — K4,
S9 mix 7L T THRMMAAIL L 72354 13, RELELERETHS 1.1 mgmL (10 mM) KBV
THS0% R 2 Z MG ED O L o7 (Fig. 1) o

CHZ hOEBAERTFRRICE VT, EHLIETIE, 50%IEMEN HIRE O 2651R AT
R RSB L, EHEANTIR 1.1 mynLl (10mM) 2 REMIMEEL LTUT
K2 THEBEERE LA UL 10.038, 0.075, 0.15, 0.30, 0.60 mg/mL,
S9 mix /F7E T DR RIALEE © 0.14, 0.28, 0.55. 1.1 mg/mL, S9 mix IEFFFET O §EHF FTALE
0.069. 0.14, 0.28, 0.55. 1.1 mgmL) o % B, EHTLIEED 48R MILEREE DB IE, 245F
FUBLEEEE L MILIREICRRE Lz T/, REBAREHRIIBNTIZ LBESL - D71 v
VagkRw, F09 b0 UUIGEEEAR L ER L. B0 28U o Tt BB RN
FERHIC & ) MINBmansR = e U 7z BRI, M3 amap il BlER & 13 I2FARAT 5 72
HEHALEL TIE 24151 & 4815 BT O SR AL ERTE & Fv) . SERE RIALEETIX. HEBWE
% SOmix FIET L IEFET T MMM L 720 2B, MIHFEOM, EIEITERAE, Bk R
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BEB & U HEALTE G BT % 3T 720

RatExt BEREIC D W Tid, MC &3 8553 5 mL IR IR AT 0.05 pg/mL & & 5 & 9 IZiR
MU7ze F72. CPA % SO FUGCHAH & U MEM 5541 3 mL (S IKIBE LTS pg/mL £ %2 5 & 9
KR L 72,

Yt KIEAERA D P4 v V220 Tid, BBERTO MBI, I VeI FERE
IREEA0.1 ug/mL &% 5 & ) ITRINL 72 BEER TR, B E2RE, 0.02% EDTA S A
U VEBRREIERBAE (G BLUM #EE L) KL YMIREEATL, 10mL DX
LEICEDRIL L (1000 ~ 1200pm, 55) o LHEZE T A%, LB L Mk
0.075 MKCl A& 3 mL MR 305 MHEIRALEE 21T o 72 RIRMHER., BER (X5 / —
Vo KEEBR =3 1viv) ®#6mLINA &k L%, LiE2RE, BUPHELcEZER M
THEL 72, BEBROZEERET o 2%, PEOEEBRTHARZBEL, t0LEER
FAFTIA (HohLOT7RA MNMEGICHERERNTFS, I-FHFTBLUXT4 FF
A LIKETL, 20 FREL L, 174 v vadbizh) 6D AT 4 FERZHE
L7

3% F LY (pH 6.8 @ 1/15 M ) v BRI THAIRTEL) TR T4 FEARZ GAT%,
KTTTWCRFE Lo MBFTMEEB &L CEAREROBF 2R LZAT 4 Fr—XiZ,
ARG A FiEARE a2 — FHFBNIC AN TR L 72,

Yo AR AT ICSE » Ty AR OIS A5 L BB L . BENR LT 5 31k
BEREZREL, 20% L EOFM IR T, 22274 v 2 b1 0.5%L ED3EEE
BrRLllzkbmvigEe., BIENRORRIREN L L

6 Fefuikatr

IR EERE DM E AE B & D ZFE B (Tables1and 2) 12 & 0, 24BRF B & UF 480 R @ f
BIZBWTIREFNZFN0.60 mg/mL B &£ U 0.15 mg/mL REEMTOT L REEBETH o
R lhb, ChODBEEEOTCUTANL 2 CHIBELBIENRE L, T2, A
FIALERD SO mix FAET B LUEFETRBVW TR, £ £FN 0.55 mg/mL 8 L
1.1 mg/mL (10 mM) FREESHOTRLZEBRETH o2 £ b, INLDRE R
SOTUTAL2 TH 3 RELZHEN R L Uiz, Rofhoirid, HARREEREES - 0
AEWRERITEE (MMS) V12 & ADRIER KDV TITF o 720 L KIEDTY . 2 DRefafkss
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ot L T W g A g L7, KT LT, Bt Rafils L Uges
B v Bl DA & 5, B OB e REAMICEA L2, 74 v Y2 KPS
BONIAT A FEAR Mz, ANOBBET 2R FNRBEHEFF PO VWEHITT—
FALL TOHT L 720 FRAESEHE 1HE 20018, AEECAE MK 12 8001 202 i i 2 534
L7z

VR IR & SR KL B & U BT, 74 v vy — OB EHRE 12 &
D, HEKUEL 1%L LTHAEEMELER L. $/oy T2 72 - 7= 37 v VOBEA
WiE? (p<0.01) K&Y, ARKEUOFEERT L. Cho ORERELSEL
L. 9507 B 5 & DY & ik U CROEREFREOTME L 1T o 720

[(fERB L UEE

24 P EBALEE B £ O SO mix FAET B L OCIEFAET CERFRMMIE L 72356, BlEtdg &
L7z SR B 8T, TUD EHA ko ERE £ 8558 L7z (Tables 1 and 2) o —H,
%%%%Emowfm%ﬁwwﬁﬁ1#0%MM%w%n&#ot(hmn)o:@:t
22V Tid, TUD TEREFM (48W[]) DE#eLIE & FElti L7236, 24 Sl & 0
IRV EY F - MRS IEER SO o n2 eh s, BELE T HMREEK
ENrvEEILND,

FEREAN D v i, EERTAE 0 SO mix FAET IC BV TO RMAMERE THE
(p<0.01, Table2) &7 o724, MR (0.55 mg/mL) X8 5 HIHE I 1.00%
&L, 74 vy — DEFEMRFECBSTEESE (p<0.01, Table2) TlREWVWI &b,
BHEHE L. 2B, KRR EWATL CEMENAMEZH V2 0RERERARICS
W, TAIS35 2 iV 7286, SO mix FFET 8 L UEFE T TEREFHESRD L LTw
5 (B 9-1936 5) o

%72, TUD ORHEWE TH HRE (urea) oW T I, RBEOBERE +HFRTLE
EAHEENT B, WIEWEIT & > THR & B RERE A BAMRERAE T
H B A, TUD IZJRFK & MR SHTILE & 0 b Je@M R & BB CHFER L 1

—h. BHEYE & LTz MC I, B i BV TREARDOIERE £ F5 L
(Table 1)  CPA i3 UM RJALEE D SO mix FAT KB W THBARDOHERT «FHL
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(Table 2) o Z N6 DRFHASHRYEDFER L D AERR DB & vrzo

oull

LT
FARBOEMICH ), RROBEFHCTEZEERITRCDOH2FHLE b o 1FH
BB L UHEREHE D O OBRPUI D o 72, |

1) BARBESERESE  MLDYRRSF & (EERE L2 RBERET I X],
HIEEE, HAT (1988)

2) B Ihim: TEEME - )7 — 5 OREHRNT, SR L AT SO —-F] , YA Y
4 A b, R (1987)

3) HR T, AABIE RMRE: Ve BREREE 14, HHERRT — & OWMEIAT] |, AEE,
I (1992)

4) AfE FEEAS. [ETH ROARENRT-sE]  kAsty - 74 - V- H
I (1987)




=-=Jf == treated for 24 h without S9 mix
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Fig. 1 Growth inhibition of CHL/IU cells treated with
thiourea dioxide




Table 1 Chromosome analysis of Chinese hamster cells (CHL/IU) continuously treated with thiourea dioxide (TUD)** without S9 mix

Concen- Time of No. of No. of structural aberrations No. of cells 4) 5) 6) 7
Group tration  exposure cells Others with aberrations Polyploid” Trend test ~ Concurrent Mitotic
(mg/mL) (h) analysed gap ctb cte csb cse mul total TAG (%) TA (%) (%) SA NA cytotoxicity (%) index (%)
Non-treatment 200 1 0 0 0 0 O 1 0 1 ( 05) 0O ( 00) 000 - BR—
Solventl) 0 24 200 0 1 1 0 0 © 2 0 2 (10) 2 (¢ 1.0) 013 100.0 —
TUD 0.15 24 200 0 0 0 0 0 O 0 0 0 ( 00) 0 ( 00) 000 65.5 E—
TUD 0.30 24 200 0 3 4 0 0 O 7 0 5((25) 5 (25) 025 + - 55.0 49
TUD 0.60 24 200 5 7354 5 0 0 137 0 78 *(390) 77*(385) 0.00 320 2.8
MC 0.00005 24 200 8 33133 2 0 0O 176 0 113 *( 56.5 ) 110 *( 55.0 ) 0.00 — —
Solvent! 0 48 200 0O 0 0 0 1 O 1 0 1 (05) 1 (C 05) 025 100.0 —
TUD 0.038 48 200 0 1 0 0 O O 1 0 1 (05) 1 (C 05) 013 81.5 —_—
TUD 0.075 48 200 0O 0 0 0 0 O 0 1 6 ( 66) 0 (C 00) 013 - - 70.5 B—
TUD 0.15 48 200 0O 2 1 1 0 0 4 0 4 ( 20) 4 ( 20) 0.13 59.0 2.3
TUD 0.30 *** 48 — —_— 445 0.5
TUD 0.60 *#* 48 — E— 19.0 B—
MC 0.00005 48 200 2 68 22807 9 10 324 5 135*( 67.5 ) 133 % 66.5 ) 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, MC : mitomycin C.
1) Distilled water 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<0.01. 6) Cell confluency, representing cytotoxicity, was measured

with Monocellater™, 7) Number of metaphases per 500 cells was scored in each dish in order to select the highest dose enable to analyse

chromosomes. * : Significantly different from solvent control at p<0.01 by Fisher's exact probability test. ** : Purity was 99.7 wt%.
*¥* . Chromosome analysis was not performed because there was small number of metaphase due to cytotoxicity.



Table 2 Chromosome analysis of Chinese hamster cells (CHL/IU) treated with thiourea dioxide (TUD)** with and without S9 mix

Concen- S9 Time of No. of No. of structural aberrations 3) No. of cells ) 5) 6) 7
Group tration mix exposure cells 2 Others with aberrations Polyploi<f Trend test” Concurrent Mitotic

(mg/mL) (h)  analysed gap ctb cte csb cse mul total TAG (%) TA (%) (%) SA NA cytotoxicity (%) index (%)
Non-treatment 200 0 0 O O O O 0 0 0 ( 00) 0 ( 00) 0.13 " -
Solvent! 0 — 6-(18) 200 1 0 0 0 0 O 1 0 1 ( 05) 0 ( 00) 0.13 100.0 I
TUD 0.28 - 6-(18) 200 O 1 3 2 O O 6 0 4 (20) 4 ( 20) 013 83.5 —
TUD 0.55 - 6-(18) 200 O 1 3 O O O 4 0 4 ( 20) 4 ( 20) 0.38 + - 72.0 10.2
TUD 1.1 — 6-(18) 200 1213576 0 O 10 233 0 104 *( 52.0 ) 100 *( 50.0 ) 0.13 35.5 1.5
CPA 0.005 — 6-(18 200 O O O O O O 0 0 0 (00) O0(C 00) 013 — D
Solvent! 0 + 6-(18) 200 O 3 0 4 O O 7 0 4 ( 20) 4 ( 20) 025 100.0 E—
TUD 0.14 + 6-(18) 200 0 1 3 O O O 4 0 3 (C15) 3 (C 15) 000 94.0 E—
TUD 0.28 + 6-(18) 200 0 O 1 0 O O 1 0 1 ¢ 05) 1 ( 05) 025 + -+ 90.0 E—
TUD 0.55 + 6-(18) 200 0 12 12 0 O O 24 0 5% 75) 15*% 75) 1.00 82.5 7.1
TUD 1.1*%* 4 6-(18) — — 52.5 0.6
CPA 0005 + 6-(18 200 5 2036 0 1 O 62 0 53*%( 265 ) 50*(250) 0.25 — 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.

1) Distilled water 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<0.01. 6) Cell confluency, representing cytotoxicity, was measured

with Monocellater™. 7) Number of metaphases per 500 cells was scored in each dish in order to select the highest dose enable to analyse
chromosomes. * : Significantly different from solvent control at p<0.01 by Fisher's exact test. ** : Purity was 99.7 wt%.

*** : Chromosome analysis was not performed because there was small number of metaphase due to cytotoxicity.
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