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[E #71

23-V70EH 7 V3 — PORBERREFEREL, FrM=—X - Na25—HEEHR
(CHL)Z AV THRE L 72,0

1. MRzsEFEHIHIERER

EHECBIT2#50% OBEAH L RTRER 13 g/l THolze —F, RBHEMAL
B0 SImix FET ICBI 2850% OHEEMH £ RTBER 2.1 mg/nl THolze /2,
S9mix FEFIET Tl 2.8 mg/mé (10 mM) DEREEIZ BT H50% %8 2 2 HFEHIHIE B &
nixdhor,

o T, EERERRIIBV T, EEETIE 1.3 mg/nd, RBEHEIETIE 10mM I
LT 28mg/dDUERELX ZNEFNEBELL, FOI20BELPRE, 1/140E
ErEBEEL L THW,

2. REARERR

BEEEICL), CHLME % 24 BB L U SHHAB L &R, T XTOLABEFEIIB W
THRERDBEREPLEEHMROFREARRO O N2 h o 72,

7o, RENEHAEICBT 2 SImx FETOESLERE 28mg/nt) TRHMKEN
D7D RBEFITATE L o248, SOmix FAET D ZFDOMONEEESL L UHFEFLETIC
BT, REAOBERECEHEMBOFIREA RO DN LD o 72,

3. Kwm

23-V7UEF 2 TR — ME, EEEICBS 22480 (03~13 mg/nl) B & U 48K
ME (03~13mg/mé) DEUEFIZBVT, CHL MR ICHEAOEERE PEREME
¥FRELERP o7

%72, RBNEMALE® SOmix FFET 0.7~1.4mg/nl) BL USEFFET (0.7~2.8 mg/ nd)
DOTNORBEMI BV TH, REEVRERK CHEMMEEROFRERIRO O NL
ol |

o T, 23-V7uEH s v A— i, LERORBREHT THREAD CHL MigICHRE
EREXFELLVERER L,
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OECD Bt LEME R U TRIIFR A HUNEFXEO—REL T, 23-VT70EH 2D
F— b OREENBICRIZTHRREENLELTIMT 20, F¥/=—X - NARS—
HEEMAE (CHL) 2BV THRENRBHEREHBREERL .

FEREER, [HHRIEEYR IR IBERD FEICOWT] (IBM62E3A31H, RR
¥4 2375, BRBE 3065, 2EF/HE3035) BLUOECD H A FI A ¥ I 4T3ITHEH L |
1LY E GLP (WBFISOE3IA31H . BRIRHESE 395, FEFEE 2295, 59KBE 855, HETH
F63%E11F 18H . IO 2335, HAELN 385, 3[4 823F) KETVTERL 2,



[#r# B & U]

1. fER LM

YH#—F - 1) v—2,8v% (JCRB) b6 AF (19884E2 7 . MBS : BEfL 40%) L7-
FrA=—X - NAAy—fdRD CHL Mgt . BAZLAKN 10N THERICH V72,

Z O CHL Mlffaskiz, — MM (bR IS L TREBRENBV/2DEHRA STV 3,

2. EBEBEOTAH

¥, FIRIBMH (FCS : JRHBIOSCIENCES, O v &5 : 1C2073) % 10% #_in
LA — 27 MEM 55388 % FiV: 720 MEMBEERHIIE, 1 — 7V MEMEH [=v X4 ] @
AR (BKRBEERR) 94g% 1 ¢ DEFEKICEML, 121C TI155M. BEERREL
mob, L-7Vvsy 3 v (BEER, HARBZERK) 300mg & 10% NaHCO, A 12.5 m %
DA CHRABL /2o 25RE D MEM B53EWIE, LR H 9.4 g % 500 md DEFKIER
L. BUT MEM 53R¥E & RIRRICTRBLL 72,

3. BERREMF
2X10*ED CHL Ml %, 3% Sml # AN 74 v T2 (% 6cem, Coming) (XX,

37CH CO, 4 vFarR—4—(5%CO, ) ITHHE L 72,

4. BEYE B L UK B K

(BERmE]

(% ) 23-Y7OEHFSTVE— b
(B '%) DBS

(CAS No.) 526-78-3

(& F ) [-CH(Br)COOH],

(5 F ) 275.88
(#ti BE)  98%LLE
(tE W) BEOWMEKT, KICTE, YAFNVAVEFY F(DMSO) .

T VICTE, ME250CULEDHETH b,
_3__



(12 it )
B’ F & ) ZERF
(& E %) BETEE
(Bith o) EBMERMEENEZCERL -BEP TORTEMRER
TiZ, 0.7812~233.5mg/mé NBEHHATIRMIILETH -
7z (Appendix 1) o
(Rt R K ]
1) EBEEORRCAVIYE
(1t % &) <A r=w4¥vC
(B %) MC
(m v b & 5) B814ABB
(8 & %) IBABREEEIEGE)
R F & #) BEHRRF
2) RBHEEALEORBRICHV 2K
(1t % %) YrsuORAXA773IF
(W& %) CPA
(v v + F §) 67F-01S55
(B b #)  Sigma Chemical Co.
B F & M) GIEIRE

5. BEWEOFE

BHERUWEOMEI, RO To 72, BHELTT My (FIAMEITEGRD., oy
FES I DCKI899) % Mviize FHRE, 7L b v CHML TEE (WEMRERTR
280 mg/ml . FBARREHRERTIZ 130 BLU233.5 mg/nl ) ZFRAML, DWW TERE LB
TIRRFRL THED REDKRYEME VR L 72, BB E AMEE, BBED 1
% (VIV) 1272 B & ISR 7248, Refa R BB B 2 RABHEHLETIR1.2% (V) 1T %
5EICMA 720 FEARERBRIIB T, HFEB L UREEHECECHY - BEE
BORBERCOVCT, BRUWENNED S BIE r RINIRF A EENRZ B T
Toro TOKER, FAREOWREE., TXTHAMEA (FHEEITRNED 85% LLL)
DIETH o7z (Appendix 2) o



6. HRERZAF

ERETIR, Mt SEMBERELAOLERBERT, 71 v V2 CHERES ol L&
BEOBRMERBI SO ¢ 2L, 24FM B L V48K AEL L 72,

RENEHEICETIE, A% 3E SR L0 LEERE Y T, MEM K380 . 2EBED
MEM 38, BLUSImix% FNEN4. 1 1 DEETRALZEH Il 2714 v ¥ 2

R 720 T72. SOmix EFETOLIEIEICBV TR, MEMERBI M 274 v ¥ 242
i, €612 30p¢ (FEERTHRORBEMLETIIION ) DHEBRDERMNE %

AT ORI L 72y MIM TR, FrEE B BICRHBL, S5 18RFHERL 2, S9
mixD AT T RO TIT o 720

So*

20 mM HEPES (pH 7.2)
50 mM MgCl,

330 mM KCl

S0mM G-6-P

40 mM NADP

HEEK

—t et s = = DN WD

A8t 10 me
* S9 . Sprague-Dawley T v MI7 =2/ NVES =& 56-RVV T TRV ERE
LTHREL-Fy 2—< #)D S9 (v KT : RAA-281, 19924F8 F Bik) %A L.
HEET T—80CHBEEMPMIREEL 7=

7. AR S G ER
REARERRCAC I ERYEORIRE T RET 5720, HERYEOMBEBEHEIIR
ZTHEERAN,

7.1 IR

EHEE T4 MMM Ic oW T, 72, AABHEMEILE TIESOmix FFET 8 & U'IRFETE
TOLILEE oV T HIHIEAER 2 LM L 720 ARTLIBIE W, B, ABNER L
HICHERE R CORKIEEH 0.09~2.80 mg/ml DTEFHORBIE X A/ 74 v ¥ aid IR
BEIZOoWT 28 HW 72,



72 RER{EBE
BT, BEBRAETEOL, 10% "<y VEEEMA, MIBEXET4 v Y 224
EZEL-RETCEAEL:. BEHE. 01% ZVXZ ML 4Ly PBRTHREBL

73 WAEMHOBIEL Z0HERE

BERYE @ CHL MU <&t § 2 HFEMelE A k. HERERNBFEEE (Monocellater,
) YNARFETEGRR) AV TEEOMMEELIN L., HRYELAEF OB EE
KA AMBEHEOLE S o TRIEL L7z,

Z DR, DBS D#50% ORI LR TRES:, S0 XS U2REOMEL VHEHL
el A, EEECBITEH50% MM 2 RTBER 13mg/nd THolze —H,
RENEHALIED SImix FEAE TS BT 5 #50% D HFEINH % R+ IBE L 2.1 mg/nl THho 7z,
% 72, S9mix JEFIET Tid 2.8 mg/m¢ (10 mM) DFEE T BV THS50% % & X 5 HFEENG] 1%
Zoohiedross (Table 1. 2, 3B LV Figl) o

8. AARERD B

M2 EEIHRR OB R L ) . RERREXRTHC2ERWEORBEN©, HEE
Tl 1.3 mg/mé, HNEEICETIE 10mMICHY T 528 mg/nl & L, TR EFLRBEFD
IRDBEEXTRE, VAOBELRBESE L, BESEHEL LTHVWAMCB LU
CPAR, BESTAIK (REREIHW), 0y MEF I KIG0) WHEMLTHARLZ, £h
FARBERELHFRTHILEPNONA TV L BEEFHEAL /2

8.1 HERE
EHFE T, SREOHERYELIBERC, HRELEO TR0 LBELRIT, £82
BoF4vyaxBfwni,



ic: TBE (mg/ ml) ALEREE ) (hours)

1) ELAENE — —
2)  BEEAR 0 24
3) DBS . 0.3 24
4) DBS 0.7 24
5) DBS 1.3 24
6) [T (MC) 0.00005 24
7)) BEIER 0 48
8) DBS 03 48
9) DBS 0.7 48
10) DBS 1.3 48
11) T (MC) 0.00005 48

8.2 MEHHEMLE
RBEMEALE T, 3EREOHERY ZNIBERIC, x3BHEL L TSImix £ MMx i
rEY, T 1HEEERT, B2 71 v V22l

i3 WEE (mg/mé)  SOmixDAME  ALFIEERT (hours)

1) fEALEESTRR — — —

2)  BEExTE 0 - 6-(18)
3) DBS 0.7 - 6-(18)
4) DBS 1.4 — 6-(18)
5) DBS 2.8 - 6-(18)
6) ptExtIB (CPA) 0.005 - 6-(18)
7)) EHEATE 0 + 6-(18)
8) DBS ’ 0.7 + 6-(18)
9) DBS 1.4 + 6-(18)
10) DBS - 2.8 + 6-(18)
11) REME3$E (CPA) 0.005 + 6-(18)

9. FEAIERIELLIE
1) BEFRETO2EMANIC, I3 FERBRENM 0.1 ugmnl 2% 5 &I ICHEREIC
WA, BEETH, SHONME ) VERBRAE (Ca™, Mg"2 &3 2w) T,

.__7_



2)

3)

4)

5)
6)

7)
8)

9)

0.25% P TV VBERERBVTIEAL, 10 o DRILEICED 72,

1,000~1,200 rpm T ST L. EW B Tr0b, B LM 3 ol ©0.075 M
KCI/KBEEMA S Z £1T & 0 #3070 BMEIRLE 247 o 72,

HRLES, KEBROLEBICAN ) THW OKEEER: x5/ -V =1:3 vN) #6ut%
A, THPOBEMIERyF4 7 L0 RAMLTCEZEL, £0% 1,000~1,200
rpm T S5-MEL L 72,

LB LEEE2RE, BUFREL2 2V TEEMATHREERY 74 Y7L D ER
B, 1,000~1,200rpm T SH5MEIL L72e COBELHEZEDEL .

HE L THB-AROMBEMIC, 02~05 DA N/ THEMEZ., THKBRE S €2,
HBEZEROLEY, DONPLOTEGLTBVAEZATA FIIALIHETL, 20 F
TRBZL 720

ATA4 FERIEF1 v 202 & 6IERL 72,

XG4 RTIADT70R MRFICHET, REBRRBRINEFS, BESBLIUXI4 FE
FEEAL

BT Fid, FAFER (Merck) 4.5 nl % M/15 V) Y EGHER (pH 6.8)
150 me WAL - BB TH SO MRER, BEKTESTTVWTRE L.

10) BB L7254 FEARIZ, BEFIMEICAS A Fr—RITANR, &F— AICRRBRRBRA

BE, EREROBMNEZHRL TR L7

10. FBARGHT

VEBLL- A5 FERADI L, 1o0DFA4 v anbiBoh-RuebX54 Fx, &
DEEEVN TN ETNNIEUEN T EhvE Il a— FIELZREBTHN Lz, L {ED

D

PORBEPEEL TR WARAIGEEEL, BREXFTHIMBCOVTIE, X7

A FEDEDUEBLBEMFEN R 7~ VDALE CREBAMICTHEL 720

FEAoSTE, BAREERESS, MADYRR (MMS) SH4KY 12k 2588
EIVTT, REKEHZVERESEREDOF v v 7| T, KRR EORERENE
L AEBAEMIE (polyploid) DAEEIIZOWTHEL 2, T 72MHEREICOWTIE 18200

.

R BRI I 2 THE 18 80018 4B b HIMNNE % 4547 L 720



11. CEFLHE |

EAEAE, IS & U IR L BRI LI 0w T OSSR, B L
MiaZ, MERFOMBE LK, SEEMBOKICIOWTEET L, SHOELEHFAKICT
Al7z

REAKRELETHMBOHBEEICOWT, 74 v ¥+ — Exact probability test 12
&0, BEARELERYELERNS L VAR R L GHUTRBEOEEERE LT
72

BEBROEORBAEREBREEILOVTOHER. AESOHERIE LIy, REAR
BB THHBEOEESS% KWL, 5% LLE 10% Kifi ¢ SREtE. 10% U ExfBE%
& L7



&R B L EE]

BRI & 2 BB OFEE % Table 4 IR L 72,

DBS% M1 T 24FM 8 & U 48RFMIMAL L 72+ R T MEM T, FeakofERE B &
CHEEMAROHBEECEELHEMIED S0l h o 7,
RBNEMEALIEIC & 2 FBEGT ORER % Table 5 IZ/R L7,

SOmix FEFEETORELABERH (2.8 mg/ml) Tid, HEMMBOLHBEENEE 2
b (p=0.0154) ASA & 722t FOHEEIL0I5%THN, FEF— 5 L DHEB L UGEE
HOHELRETIIEME R o720 T2, SIMx FETOREFLMBEE 28mg/nl) 2B
VT, WO 2O RBERFTRT & 2o 7285, £ OMOSImix FEET B L USERE
ETOREMMMEICEVTIE, WFhd REKROMERT B L EEENEOFE LY
mEBRvoNED o7,

et & L THW -ERETO MCITE, B8 & U SOmix F7ET TP CPA LEEH T
. ReEOERHR (cte) RRBTELINT (ctb) % EDHEERE * b oM EHEECHERS
iz,

=

k=113
=

[

23-V70EH 7 U x— ME, EEECBIT 24 (03~13mg/ml) B & U 488/
E (0.3~13 mg/ml) DFMAFEC BT, CHL M Gt bk B L5 H
¥FERLL o2

F7o, RBNEHAED SOmix FET 0.7~14mg/ml) BL UEELET (0.7~2.8 mg/ ud)
DVTNDRIEMITEVTH, JEEOIMERE PEEEMBEOFRIEREED L L
Mol

%> T, DBSit, LEENEBREMFT CRIEAN O CHLMBIC REFREEZFR L2V
ERERR L7
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Table 1 Inhibition of cell growth treated with 2,3-dibromosuccinate (DBS)
for 48 hours by direct method in CHL cells

Concentration Cell growth (% of control)
of DBS
(mg/ml) Average
0.00 100, 100 100.0
0.09 95, 107 101.0
0.18 97, 105 101.0
0.35 91, 101 96.0
0.70 82, 90 86.0
1.40 44, 48 46.0
2.80 33, 30 315

Cell growth was measured by Monocellater™ (OLYMPUS)



Table 2 Inhibition of cell growth treated with 2,3-dibromosuccinate (DBS)
for 6 hours with S9 mix by metabolic activation method in CHL cells

Concentration Cell growth (% of control)
of DBS
(mg/ml) Average
0.00 100, 100 100.0
0.09 103, 100 101.5
0.18 105, 100 102.5
0.35 112, 103 107.5
0.70 99, 99 99.0
1.40 55, 55 55.0
2.80 21, 69 45.0

Cell growth was measured by Monocellater™ (OLYMPUS)



Table 3 Inhibition of cell growth treated with 2,3-dibromosuccinate (DBS)
for 6 hours without S9 mix by metabolic activation method in CHL cells

Concentration Cell growth (% of control)
of DBS
(mg/ml) Average
0.00 100, 100 100.0
0.09 100, 106 103.0
0.18 100, 106 103.0
0.35 94, 100 97.0
0.70 9%, 106 101.0
1.40 9%, 103 99.5
2.80 61, 58 59.5

Cell growth was measured by Monocellater™ (OLYMPUS)



Table 4 Results of chromosome analysis of Chinese hamster cells (CHL) treated with 2,3-dibromosuccinate (DBS)** by direct method

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
Controll) 200 6 1 0 0 0 0 O 1 0 1 ( 05) 1 (C 05) 0.00
Solvent ” 0 24 200 21 0 2 0 0 O 5 0 4 ( 20) 2 ( 1.0) 0.25
DBS 0.3 24 200 2 1 0 3 0 0 O 6 2 6 ( 30) 4 ( 20) 025 - =
DBS 0.7 24 200 2 3 1.1 0 0 O 7 0 7 (C 35) 5 ( 25) 025 - -
DBS 1.3 24 200 0 1.0 0 O 1 O 2 0 1 ( 05) 1 (C 05) 088 - -
MC 0.00005 24 200 20 72170 4 2 4 0 272 6 137*( 68.5) 133*( 66.5) 0.25 + -
Solvent” 0 48 200 0O 6 0 0 0 0 10 10 0 1 (¢ 05) 1 (C 05) 0.00
DBS 0.3 48 200 0O 0 0 2 0 O O 2 0 1 ( 05 1 (C 05) 0.0 - -
DBS 0.7 48 200 0O 0 0 0 0 1t O 1 0 1 ( 05) 1 (C 05) 025 - -
DBS 1.3 48 200 0 1.0 4 0 0 O 5 1 2 (1.0) 2 ( 1.0) 025 - -
MC 0.00005 48 200 6 65 241 10 5 12 50 389 30 144 *( 72.0) 143*%(71.5) 0.38 + -

Abbreviations : gap : chromatid gap and chromosome gap, ctb : chromatid break, cte: chromatid exchange, csb : chromosome
break, cse : chromosome exchange (dicentric and ring etc.), f: fragment (deletion), 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) Acetone was used as solvent.  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 analyzed 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 98.0%.



Table 5 Results of chromosome analysis of Chinese hamster cells (CHL) treated with 2,3-dibromosuccinate (DBS)**
by metabolic activation method

Concent- S9 Time of No. of No. of structural aberrations No. of cells

Group ration mix exposure cells 2 Others3) with aberrations : Polyploid4) Mgﬂe_x_la

(mg/ml) (hr) analysed gap ctb cte csb cse f mul " total TAG (%) TA (%) (%) SA NA

Controll) 200 O 0 0 0 0 O O 0 0 0(C00) O0(CO00) 050

Solvent” 0 — 6-(18) 200 i 0 0 0 0 0 O 1 0 1 (0S5) 0 (0.0) 0.0

DBS 0.7 — 6-(18) 200 0 1.2 0 0 O O 3 0 3(15) 3 (15) 050 - =

DBS 1.4 - 6-(18 200 2 1 0 0 0 1 O 4 5 3(15) 1 (05) 013 - =

DBS 2.8 — 6-(18) 200 0 0 1.0 0 O O 1 0 1 (05) 1 (05) 075*% - -

CPA 0.005 — 6-(1%8) 200 1 0 0 2 2 1 O 6 0 5 (25) 4 (2.0) 050 - =

Solvent” 0 + 6-(018) 200 1 0 0 0 0 0 O 1 1 1 (05) 0(00) 038

DBS 0.7 + 6-(18) 200 0 0 01 0 O O 1 0 1 (05) 1 (05) 0.00 - =

DBS 1.4 + 6-(18) 200 1 110 0 1 O 4 0 4 (20) 3 (15) 0388 - -

DBS 2.8 + 6-(18) 0 - Tox Tox

CPA 0.005 + 6-(18) 200 13 75157 4 1 2 0 252 4 116 ¥(58.0) 110*(55.0) 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.), f: fragment (deletion), 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, Tox: toxicity. 1) Acetone was used as solvent.  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 analyzed 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 98.0%.
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Fig.1 Inhibition of cell growth treated with 2,3-dibromosuccinate
in CHL cells
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