FhSeFOFF7=22-1,1-FFTF0
F o4 Z—X - NAXF—EEFAE
= v b gt R R E S ER

EEgEEHER R

MEEARSERR S v 5+

® B OB AT



[H K]
"
£z # e -1
JE B crmemmmrmemeo e e e 2
EB & U 3
YO0 A 1] U 3
2. BEREORAH - 3
3. WERH - - - 3
4. WEMEB S UBRHESBYE - - -3
5. BEMEDRBE 4
6. ARERKM - 5
IR 1152 5
B L e 5
7.2 BAESHE oo - 6
7.3 HAABIORERE T DR e 6
8. AEMERDIEMEIL oo 6
8.1 MEAFALEE (SO MixFEFFAET)  --oemmm e e 6
8.2 M RATALIE (SO miXFFAET B L U T) —mmemmmmrrmm oo 7
9, BB REEARVEBIE e 7
10. BEBROAT  comeerremmmrm e 8
1 BEEREHE e 8
T 10
Fh j' %’ﬁ? e mcememm e eccemmcem s meman — 10
e 3 e 10
B AU U 11
Tables 1~5
Figures 1~3



[% #]

FESeFOFA T2 v-1,1-VFF Y FDinvitoftulhkREFRMEE, FrA4=—X -
N AR5 =R (CHL/IU) & W TIRET L, KMo R 21572

R (4805M19) B L UER F%UIE (6MF[) BT, 0.038~1.2mg/m¢ (10mM )
DIEEH I THHGH AR bt ozl &, AR TIZ 1.2mg /né (10mM) @
RETREQINREE L2 T, RERAREDIZE L VIADOREL, ThEndig
FEB X OERIRE & L TR L 7zo AUREALENCId, S9mix FEFEAET T4 & & U481 Y
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1 AL -Hik

JH—F - Yy —2,r2s (JCRB) b AF (19884F28 . AFM . #K 4R, BifER2
) LizFr A4 ==X - nnxs—Hkd CHLAUANEL %, fRESEBICI10CR TEIRIC
Hwi,

Z 0 CHLAU HMilladkid, —#Mic bW E I L ChBARRE ORBREI B V720,
HHEhTwD

2. BEEEW O
Beagid, B (FCS : Biocell, & v NS 1 4001776) 210% @MUz A — 7
MEM H: 3838 % Fivi 720 MEM B5EHIE. A — 2V MEM B [= v X4 ] Q8K (A
JE(HR) 94g % 1 ¢ OIBAKIEML, 121C TSN, BEAKHEE LZ0b, L7V
&3V (WEEA. BAKREE (BR) 300mg & 10% NaHCO, . #12.5 nt M THRM
L7zo 2MERBED MEM BifgHE, LRLOKHE 94g % 500 nd OFEBEAKIHEML, LT
MEM 553631 & RIS L 720

Kegg et
2104 o CHL/AU Hifa% . ¥ % Sl AR5 4 v ¥ 2 (1% 6cm, Coming) (245 &
31CH QO A v F aX—=5— (5% CO,) WTHIAEL 72,

4. BERMIE B £ O R
[(#5 K]
7hIeFOFF 72/ 1,1-U9FF T F (DUF THTD &3, CAS No. 126-33-0) &,
DFE120.160MAFENE 25CIIBNWT) OYETH 2, YWHALFMIERTIE Appendix 1

VIR L 72 AV 728 R 1 oy ke #1J599.9 % Ll
(AW K501%LT) TH Y. Mot ST, BERYE I

fERE T CERTRIE L 720
THTD 4+ K S T OREM: R TRUFIETTIC BV TEML 720 KT (3.00 mg/
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m) BHITHZRBRTRMUL 2 DIZDOWT, FEIRE (50.0 mg/me) BT HIT5ERT
TEMEL 2 URERERAR (M-94-092) TR L2 DT> T, BIMELSEMHT T,
B AR E COREM LN o ZORKR, NEAFHNRICBT 2 KREDTHETE
. ENENWHNE (OFFR]) OFIFEIHF LT, 99.1B8L U993 % THolzo CHLD
i SAFZERT CHlE L T a8 (EHEEPIUMED0.0 %LLE) Z#i/zL Twi
(Appendix 2. 3) o
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“t ¥ %) YIURATTIF
(& ) CPA

(v v + &F %) 70H0948

(3 & ) Sigma Chemical Co.
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5. HERHE O

WERY E OB, A ODETT o 720 WEITESAIK (R KERETY, vy M
5 I K4AD763 & U'K4C85) #* ivr7zo UKL SEHCHEM L <RI GRS * 0%
BARKEERIRE LI 12mg/nd) 2L, OV TEEEBEH CIERAML CHrEDIRED
BB BB 2 E R 72 R E MK IE, §XToORRC B THEEHRN10%
(W) C% D& CME e R R EHRIRIC BT, ALl B £ OVE B R i

FAV 72 B R T & AR RERE DB RS o v T, S EINE & RIPIZE BT b 220
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(A TOFYEEIRINFED0.0~110%) DTN TH - 72 (Appendix4) o

6. ARG

MEALEE T, MM A 3N R L Db EEHEIE T, 74 v V2 ICEER 45 n &
BB DWW ENENL 0.5 ndZ INA . 2405 & F48IERIALIL L 72,

HERRIECE, iR 3HMEEL 0BT, MEM I8, 25RO
MEM B5ERB L 9mix 2 ZNEFN 1485 DHETIRAELLBW 2T e 274 v ¥
2VIINR 720 F 72, SOmix AT DMBLIEIC B W Tid, MEM BRI E L U 2f5RE D
MEM 853z #hen 8.1 OFETRALAGBH 27 o 274 v ¥ 21TMA. 361
03 méDBIRYE M AINZ T O0FMAAI L 7=, WY T . Frife s afuicsci L,
& HITI8IEMEEIE L 720 S9 mix D FRABLE T AL MUK TIT - 725

So*

20 mM HEPES (pH 7.2)
50 mM MgCl,

330 mM KCl

50 mM G-6-P

40 mM NADP

ARk

— e e e DD D

&% 10 me
* 89 . Sprague-Dawley T v MIT7 2/ NV ES -k 56-RX2T 757KV ERS
LCHBLLFya—<E#)DSY (7 v b3FKF I RAA314, 1994 T8 H &E) #HA L.
fEH I T —80°C D REKIRANATARAF L 720

7. B D SR
et AR TR IR I W AR E OMUBNETE A YET B - #ERY R oM sg i &
T TEE LR,

7.1 ARESRAE

FHRALEL T4 IIMLINEE Iz DT, /2, AR T SOmix FET B & UIEF
ETF D 6 BERLENIE . o v THIRI AT R & i L 720 JLVERBEREIX . AT s & O
SIS RPALEE & 512 0.038~12mg/nd (10mM) DTEFRDBEE Bz, 74 v ¥ 2l 1ig
oW 287z,



7.2 IEAVESLE
R TR, Bz Trl-0b, 10%FRNV<) YR eiNcL. s 4 v 2t
FLWRETHEHEL 2. FER. 1% 7 VAZ NS4 F Ly FRTHAR L 72,

7.3 HEHHNEIOIERE & DGR

WERE O CHL/IU MM xt3 2 WAt HEnie Al it NS S5 & 2T (Monocelater™,
F V) VNANELE FR) &R CEIEOBAUE & FH0 U, B ALTTRE 0w g BEE
at g Mo x b o T/ & L7z,

FORER, WHAH B & OERITLHE 12 0.038~1.2mg/né (10mM) DEEFET
gl s A bk o7 (Tablel, 2, 3B LU Figl) o

8. AHEROTEAIL

AL BTG BRIR ORI £ 0 | Betdh S BRI 2 B T 00 S A0S B % | 5o
FRALEE B & UERERALER & BT 12 mg/né (I0mM) &L . Z0 128 L T1H4DBREE %
NENHREL S CERIBEEE Lz BYEEYE E L THWZMC 8L CPA 13, ES
FA (B KREBEETH, vy bFE  K4C8S) WinML THREL 72, AHITH 725 Tit,
FNENGFOMERELFRT L EFHONTVHREEHAL 72,

8.1 iKEALEN (SO mix JEFIET)
TFEALER UL, 2405 & 481E: ALY o> 3B DA R AL FE RV . X RTEEZ SO T
MONBLEHRIT 12, B 2HMOFT1 v 22T,

iz HEIE (mg/me) ALBRIEERY (h)
1)  AEALERXER — —
2)  EENER 0 24
3) THTD 0.30 24
4) THTD 0.60 24
5) THTD 1.2 24
6) BEtEatig (MO) 0.00005 24
(KE~FE L)



i B (mg/md) ALERIERT (h)
7) AR 0 48
8) THID 0.30 48
9) THTD 0.60 48
10) THID 1.2 43
11)  BfExdiE Mo) 0.00005 48

8.2

SRR (SO mix T B L UIEELET)

FERFRIECIE, SO mix BFAE T B & UIEFLET @ 3B M D B GATRETE I, ]
HrEw, TRONMEERT . S 2071 v V2 2w,

Fiid IR EE (mg/nt) S9 mix D A ALBR IS ] (h)
1) ALYt — —_ —
2) BRI 0 — 6-(18)
3) THTD 0.30 — 6-(18)
4) THTD 0.60 — 6-(18)
5) THTD 1.2 - 6-(18)
6)  BatdExtIB (CPA) 0.005 - 6-(18)
7) A 0 + 6-(18)
8) THTD 0.30 + 6-(18)
9) THTD 0.60 + 6-(18)
10) THTD 1.2 + 6-(18)
11) M8 (CPA) 0.005 + 6-(18)

9. B REAVERIE
BRI T 0 2GR0, 201 3 P2 REREEDH 0.1 pg/ne 1272 5 &) ICHERH
WCINA . BEEETR. oMt ) CERREAENAER (Car Mgre a3 k)
TR, ¥Ry F 4 Y& DA E I L. 10 ne DELEIZED 2,
1000~1200 rpm T SAMER L, B2 T-ob, B L 224 3 ne @ 0.075
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MKCI /KB EIMZ 5 & L1 & Y H300 THEIRMEL 2 4T - 726

{ETRALEN G, IR 0 LI W EE OkMER . A%/ — b =1

FTEPLPFPICERy T 4 7 LB LRBMLTEEL.
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pm T 57 REL L 720

4) ELHhEEZHRE, BUPELESR LML THRZERy 74 v 712k ) BRiE
S, 1000~1200 rpm T STMEIL L 720 C OBRIEXFEER YKL 72,

5) EILLTHE-ABROMIEIC, 0.2~05 nl DH IV 7HEMA, T3 BEH S €7

6) HMIRBHEEDLEE, HOPULDEGHLTBVAEXTISL FIIALRKHFL, £0
T FMEZL 720

7) ATA4 FEREET 14 v Y200 6IERL 72,

8) AFAFFIADT UR MRSISHET, RRBHRNEST, - FEBEBLURT
A4 FHEFEEAL

9) EIELAATA Fid. FAFEK (Merck) 4.5 n¢  M/15 VJ YRR (pH 6.8)
150 mé (AR L 72 Gt il TH 8IS, RAK TR T TV TREL 72,

10) B L72RA T4 FERE, 93— FHEFIEIRATM4 Fr—2IC AN, 7 — AT iEHER
REBINFS, BRSO BN 2R L THREL 726

10. Heta kot

fEBIL 72254 FIEAD I L, 120DF 4 v a2 bBonRE2X54 Fie, K
DHBRENRFNENUERUENTDP L VE I ITT— FELREBTHIL 720 & IR
D, POYPBAITELL Tk VSRPHGERL, REZATIMMLCOVTE, AT
A FEDZFDORE 2 BEMEDO R T — ¥ OALE CERETAMICTERL 7=

ek nSATiE, BARBMEREZES., MADYRR (MMS) SRRV 1 & 2 54K

CESV T, YefafkllH 5 RGO F v v 7, LN, Kk & OMERE L
REREMINE (polyploid) DA MOV CTIZEL /2. F2JHAI & L THEGERHF ITOo Vv Tidl
FE200M8, fEEEMIILIC O v Tid 1R800 D SR lHIle & 54T 6 2 & & L7z,

11. FEsF&HE

AEALERTIR, VELE B & UTH P IREE & R B LB D £ Il oW TEIZIIREL.
WiERE O &, HEENR O, Eooiris 2465 L, &TFoiE REammics
AL 7z,

Yeto kR 2 HOMBONIIBIEIT DV T, KD OFELBF LT, BitoWs
F—y CWBWEMITENT I 4 v Yy —OEEMREYD sk, ZEEEZEL.




familywise DHEKRUELE 5% & L TREX LMLz 74 v ¥ v —DEEMRETHEE
RO ONLGA R, ABKERCELTIr sy - 7-3 7 v VOEEMTEREY
(p<0.05) %4To7:0 LiE 2MOMETE S CAEEF RO EEEG L Lz,
EMEARE THEEDSTRD O N2 WIE T REEE & Uz, BIZgMIRES, HiEREcov
THI00E ARG, BN D W TR400E KRG D& & Mgk o 7: O EA g & L 72,
B, EFAKEI0% (vW) TWIMLIZBAD, gapr SLitERE (TAG) LHMEHR
B ARHIEATICBII B2ERT— 2 (1989~199%44E) &, DLFoilih TH 3,

B e & £ O B £ ¥

KRB B KA TyiEr RRB BEA R Pl
¥  M%  xSD Jakk MR £sSD

(28 e AL )

24051 15 3000 20 1.3+1.5 15 12000 38 2.5+2.4

485 ] 17 3400 49 2.9+2.3 17 13600 30 1.8%1.1

(4T B AL 3T )

SO mixFEFLETF 9 1800 16 1.8414 9 7200 12 1.3+1.7

SO mixfF1EF 9 1800 24 2.7+1.0 8 6400 20 2.5+1.9

* 5 2000 3 72 ) D SRE AN
** 2 8O0MNNE B 7= 0 O EX94E BV EL
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SERILEC & B Yt KA AT ORE % Table 4 B & U Fig. 2 1R L 72,
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RE2AT2HES L CHEHEMEOFRE L HBINGRD 5 ko 72,

R AR & B e a i DR % Table 5 B XL U Fig. 3 IT/R L 72,

THTD # X T S9mix FFET B & UIAFAET T 6RFRTLELL 7o F L ORITEIT BT
b, BBEEOMERT AT MRS L OHHEMEOEELENERD SNk h o7z,
MR ER & U TRV 72l ¥ ¢ o0 MC ALFRTE B L OF SO mix FF7EF T CPA MLIEEE
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[#%

p=! i
=
el

FrIEFOFA T2 -L,1-V4FT Fid, 24 B & 04gi RERLI L 72354, 10
mM (1.2mg/ m¢) DBREEZSLVTROMIRE (0.30~12mg/ ml) IKBWVWTDH, FoAhR
BEOFRBIEDONL Ao 720

SOmix FAETBLUHEMAAET T 6 BITMINL 72358 b R, 10mM DEEL2 &L W
THOMIEE (0.30~1.2mg/ml) KBV THHROERFOFRIFRD LN Lo 72,
AERER D

Wi

feoT, FFIEFRFFHT7 21 1-VF %Y Fit, LEORBEAET T,
CHL/IU Hiflg iz eta iR Ru 2 FFE L v &R L 7o

FRRODEMICH72 ), RIROBIMEICELBE I TRVOHLTH LG o 125
BERURERETTIE» 5 0@l %2 o/,
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Table 1 Growth inhibition of CHL/IU cells continuously treated with

tetrahydrothiophene-1,1-dioxide (THTD) for 48 h without

S9 mix
Concentration Cell growth (% of control)
of THTD
(mg/ml) Average

0 100, 100 100.0
0.038 98, 97 97.5
0.075 95, 101 98.0
0.15 101, 97 99.0
0.30 90, 91 90.5
0.60 100, 98 99.0
1.2 98, 95 96.5

Cell growth was measured by Monocellater ™ (OLYMPUS)

Table 2 Growth inhibition of CHL/IU cells treated with tetrahydro-

thiophene-1,1-dioxide (THTD) for 6 h with S9 mix

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

0 100, 100 100.0
0.038 113, 112 112.5
0.075 104, 109 106.5
0.15 113, 114 113.5
0.30 116, 124 120.0
0.60 116, 119 117.5
1.2 118, 114 116.0

Cell growth was measured by Monocellater ™ (OLYMPUS)

- 7T = F ¥

¥



Table 3 Growth inhibition of CHL/IU cells treated with tetrahydro-
thiophene-1,1-dioxide (THTD) for 6 h without S9 mix

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

0 100, 100 100.0
0.038 103, 109 106.0
0.075 99, 107 103.0
0.15 99, 100 99.5
0.30 103, 102 102.5
0.60 99, 102 100.5
1.2 99, 108 103.5

Cell growth was measured by Monocellater ™ (OLYMPUS)



Table 4 Chromosome analysis of Chinese hamster cells (CHL/IU) continuously treated with tetrahydrothiophene-1,1-dioxide (THTD)*
without S9 mix

Concent- Time of No. of No. of structural aberrations No. of cells

Group ration  exposure cells 2 Others3 with aberrations Polyploid4) Trend test &
(mg/ml) (h) analysed gap ctb cte csb cse mul total TAG (%) TA (%) (%) SA NA
Control 200 1 0 1 0 0 O 2 0 2 (1.0) 1(C 05) 013
Solvent " 0 24 200 0 0 0 0 1 O 1 1 1 (05) 1(C05) 025
THTD 0.30 24 200 1 6 0 0 0 O 1 0 1 ( 05) 0(C00) 013
THTD  0.60 24 200 0 1. 0 0 1 O 2 0 2 (10) 2 ( 1.0) 013 NT NT
THTD 12 24 200 1 0 0 0 0 O 1 0 1 (05) 0(C 00) 0863
MC 0.00005 24 200 10 67 140 0 1 O 218 0 119 (595)116 (580) 000
Solvent” 0 48 200 1 0 1 2 0 O 4 0 3 (15) 2 (¢ 1.0) 050
THTD 0.30 48 200 0 0 0 0 0 O 0 0 0 (C 060) O0C(C 00) 000
THTD  0.60 48 200 6 6 0 0 0 O 0 0 0 C 00) 0C(C00) 000 NT NT
THTD 1.2 48 200 t1 0 0 0 O O 1 0 1 C 05) 0 (C 00) 025
MC 0.00005 48 200 9 86 200 1 10 90 396 9 138 (69.0) 138 (69.0) 038

Abbreviations : gap : chromatid gap and chromosome gap, ctb : chromatid break, cte: chromatid exchange, csb : chromosome break,
cse : chromosome exchange (dicentric and ring etc.), 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) Water for injection was used as solvent.  2) More than ten aberrations in a cell were scored as 10, 3) Others, such as attenuation and
prematur¢ 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 when the incidence of TAG or polyploid in the treatment groups was
significantly different from historical solvent control at p<0.05 by Fisher's exact test. ~ * : Purity was more than 99.9 %, Water was
contained (£0.1%).



Table 5 Chromosome analysis of Chinese hamster cells (CHL/IU) treated with tetrahydrothiophene-1,1-dioxide (THTD)*
with and without S9 mix

Concent- S9 Time of No. of No. of structural aberrations 3 No. of cells 4)
Group ration mix exposure cells 2 Others with aberrations Polyploid ™ Trend test 5)
(mg/ml) (h)  analysed gap ctb cte csb cse mul total TAG (%) TA (%) (%) SA NA
Control]) 200 2 0 1 0 0 O 3 0 3 (15) 1 ( 05) 0.63
Solvent * 0 — 6-(18) 200 0 0 0 O O 0O 0 0 0 C 00O) O (¢ 00) 0.00
THTD 0.30 - 6-(18) 200 1 0 0 0 0 0 1 0 1 05) 0 00) 0.13
THTD 0.60 — 6-(18) 200 1 1 0 0 0 O 2 0 2 ( 1.0) 1 (C 05) 0.25 NT NT
THTD 1.2 — 6-(18 200 O O O O O O 0 0 0 ( 00O)Y O ( 00) 0.63
CPA 0.005 - 6-(18) 200 i1 0 1 0 0 0 2 0 2 1.0)Y 1 ( 05) 0.50
Solvent’ 0 + 6-18) 200 1 1 1 0 0 0 3 0 3 (15) 2( 10) 063
THTD 0.30 + 6-(18) 200 1 1.0 0 O O 2 0 2 (1.0)Y 1 (C 05) 0.38
THTD 0.60 + 6-(18 200 O O O 0 1 0O 1 0 1 05) 1( 05) 0.13 NT NT
THTD 1.2 + 6-(18 200 2 3 3 0 0 O 8 0 3 15) 1 (C 05) 0.00
CPA 0.005 + 6-(18) 200 2 161311 0 4 440 0918 0O 186 (93.0) 186 (93.0) 0.00

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

cse : chromosome exchange (dicentric and ring etc.), 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) Water for injection was used as solvent. 2) Morc 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) Cochran - Armitage's trend test was done at p<0.05 when the incidence of TAG or polyploid in the treatment groups was
significantly different from historical solvent control at p<0.05 by Fisher's exact test.  * : Purity was more than 99.9 %. Water was
contained (=0.1 %).
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Fig. 2 Induction of chromosome aberrations in CHL/IU cells continuously
treated with tetrahydrothiophene-1,1-dioxide without S9 mix

20
e—{ }== structural aberrations, without S9 mix
=—{}—= structural aberrations, with $9 mix
: ==[J== polyploid, without S9 mix
-~~~ polyploid, with S9 mix
10 A

% of cells with chromosome aberrations

—

- =
0.00 0.20 0.40 0.60 0.80 1.00 1.20
Concentration (mg/ml)

Fig. 3 Induction of chromosome aberrations in CHL/IU cells treated with
tetrahydrothiophene-1,1-dioxide for 6 h with and without S9 mix
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