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14- P70 ERVEVORBEREFREE, T4 =—X - Nh X5 —5E#MF(CHL)
ERVTRE L 726

1. AR HEFaH0H B

EEEIC BT H#50% O LR TIRERZ 1.2mg/nl TH o7z —K., KFEHEHEAL
FEOSImix HAET B L VIEFET BT H450% Ol 2R TEER, 2hEn 2.2
mg/mé BLU2.0mg/nl TH o7,

o T, BEARTARICB VT, BEELETR 1.2 mg/nl. AHHHEELE TIX 22 mg/
mf DMILRE % ZhFNFIREEL L, 20 12 OiEx PR, 14 0RELEBEL L
THW7Z,
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EIEEIC L ), CHLME % 24FF 3 £ U 485 LT L 7246 2., $RToOMBHFEIIB W
T, BBARDHEEIE LEH M OFBEM IR Sk o /2,

— k. FBHEELEDOSImix FFET T, §XTORILET, HE L 72HiD10% L. £
(gap &) WHBAROMERENED s, BHEOERXE LN, F /2, S9mix JE
FHETOBBREH Tk, JahkofEfs oMo MBUAREICAE 2 NsHD 5
725, BWEEE (2.5%) Thol.
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14-V 70Xy E VL, SOERL ZHEREYT ¢, RREA® CHL Mg ic ¥ aEikR
HWEBEETHEERE L,
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FrA=—X - NHAY—HED CHLMI %, MHRBEAHEL 10NN TRERICA W72,
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(w& 5) CPA
(o v + F B) 67F-0155
(8 & %)  Sigma Chemical Co.
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R L TR (MR M ERER T1250.0 mg/nd, He iR IUH SRER TIX12.0 mg/nl £22.0
mg/ml) EWBL. OV THEE BEETHKRA N U CRTE O REDEERY B SR & e
L7z BERMEFABEE., £2TORRICBY THIEED 10% (vW) 122 D5 L)z,
RAFRERBRICB YT, EEESB L URFHEHBECH - RIREN S KBERHIC O
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REBORER, IXTCHBSHEDA (FHEEFPRMEDESS ML) ofitch-7:
(Appendix 2) o

6. KBS
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DA TORMKILEHT 0.16~5.00 mg/nl DRPDOREEZ A Vrize Favaidl
1B oW T 28TV 72,

7.2 FEARVELNE

T %, WA R Cnb, ) URBIRE (Ca™. Mgt &t) THEEL. 10%
AT VB EMA TS 4 v V2 % L2RET JE L e HEH. 0.1% 7
VAZ WA F Ly bTHAL L 72,6

73 BRI OIREE & T OXER
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FETIIBIT B#H50% DI £ R+ REIR, ThEFN22mg/nl BL F20mg/nd T
Hot: (Table 1, 2, 3B LU Fig.l) o

8. AFERDMAEIL

AEFE IR O R L D o Bl kSR CI V2 IR K O BIRET 2 | EH%
Tt 1.2 mg/ml. fCHHEMALIEECIZ 22 mg/nl & L, FNEFNFIRETED 172 DEE % ik
B, /4 O@REXREE Lo Bt MWK & LT WA 2MC 8 & U CPA IXTESTRIK
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B IR IE (mg/ ml) ALIDEE R (hours)

1) EAIEAIE — —
2) A 0 24
3) DBB 0.3 24
4) DBB 0.6 24
5) DBB 1.2 24
6) PBEtExtEE (MC) 0.00005 24
7) R 0 48
8) DBB 0.3 48
9) DBB 0.6 48
10) DBB 1.2 48
11)  REMExTE (MC) 0.00005 48

8.2 (RANEMEALE
EHEMEALE T, 3B OBIERY AL R, x3RHE & L T S9mix 202 22 Wi
g, T NTELRT, &l 2074 v v atAwnrz,

2 WAL (mg/mé)  SOmixDAFIE  ALIREFR] (hours)

1) ALy — — —_

2) VBEExTHE 0 — 6-(18)
3) DBB 0.6 — 6-(18)
4) DBB 1.1 - 6-(18)
5) DBB 2.2 - 6-(18)
6) REtExSER (CPA) 0.005 - 6-(18)
7)) BT 0 + 6-(18)
8) DBB 0.6 + 6-(18)
9) DBB 1.1 + 6-(18)
10) DBB 2.2 + 6-(18)
11) FEMEsdIE (CPA) 0.005 + 6-(18)

9. Rt RIRALERLIE
1) BEREETO2MEMENC, TVt I FrREBESKY 0.1 ugnd 12025 & ) [CHEFEWIC
Mz, BEEETHR, SHOMEE ) YRR (Ca™, Mg &2 &%) TiKEW,
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025% MU TV VEBHEEHAVTEAAL, 10 ol DELEICHED 2,

2) 1,000~1,200rpm T 54 FEL L. EFEERBCAob, WL 2K 3 ol ©0.075M
KCIKRBEHEZIMA S T &2 & 0 #3053 MIKIRALIE 24T - 720

3) RIRMLELG, KRB LBISAN ) T OKEERR . A48 /- =1:3 vv) #6ul%
MA, THPOEMCERY T4 V7 LEBORMLUTEE L. 0% 1,000~1,200
pm T 57 MEL L 720

4) BRULBLEHEEHRE, BUPMEL IV THEMACHBE ERy 74 V2% ) FBR
B4, 1,000~1,200 rpm T SHOMEL L 720 CORELZ LAY EL 72,

5) B LTHE-BRoMBIIC, 02~05 8 DAV THEMA, THICEHRE S €7/,

6) HMIBBHEHEDOLELZ, HOPLOWHLTBVLATA FIIFALKHETL, 20 %
FRFZL 72,

7 A5 4 FIERRET 4y V20 & 6H/ERL 72

8) AIAFIZIAD 7B X MRGIHET, MR ES. BEESBLURIA FFE
FEiEALL,

9) BEMEL/ZZAT A Fid, FAYFFEE (Merck) 4.5 nf % M/15 ) ¥ ERRIEHR (pH 6.8)
150 mé IZAR U 72 Pt T 8 M ath, KWK TEL T TV TRIZ L 72,

10) B L7225 4 FEERR, BEBMICAS A4 Fr—A AN, 7 — R REBRR R
FE. BRERO B2 VIR L TRIF L 720

10. Hea fsar

EBL72AT4 FEERD I b, 10D F1 v vahbiionzRes254 Fi, B
DR EWENFNUIDEH BTN 0w I T— FIELAWRBETCOIT L7 & LA
D, PORBAERPIEL TR waRPEIgEERL, RE2HT2MICOVWTHE, X9
A FLEDZOMNE 2P0 T — V ORLE CRUERTIAUTIREEL 720

Peta RS, BARBRBEAESZE, MWD (MMS) 2H4Y 2 & 258
HEOVBTITV, B Ridn 2 RO RO F v v 7, YN, K#n CoMERE0A
$E &S HAERNE (polyploid) DAILIZ DWVTIIERL 720 F 7245 IC oW T 18 200
B, R 2w T 13 8001 o A 2L AN % 247 L 726



11, FREskEHE

FEALIRS IR, WAL B L ORVETIRATE & BRI PLALIINEZ D v C o R, RZEL 72
MR %, ARk SUR O FIHT & B, REEAE DRI oW TR L, oMl % LSRN E
AL7,

kR E A AT AR LIRBIEIC oW T, 74 v ¥ ¥ —® Exact probability test %2
L0 RIS BRI & Bl R AL Y B & OV A & G BRI 0 f BERE 21T o

B D RAAR SV BRI oW T oM, Al S o HERREIC e, Jum ik
FEAETHHBOBEBED 5% K% Bk, 5% LA 10% K% BERGE. 10% PAL % Retk
L7,



[FERB L UZE

EHE & 2 B kT DR % Table 4 12R L7,

DBB% Hl X T 24FM 3 & U 4SRELEL L - B iBEREC. RafoiiERE B L UK
B HIREE AR MR Lk h o7,

REHEVEILTR I & 2 Ytk AT DR R % Table 5 ISR L 726

DBB % il 2 T S9mix JEFEAET T 6MFIALIL L - IR ENE 22 mg/nl) T, RfikofE
ERE e FoMB O WBUEE ICHE LM (p=0.0304) A o725, ZDHEEIF2.5%
EEVETH o720 —H, SImix FAET T ORI L 22§ X TORERTIE, BIBLL
MM D10%LLE (gap 2 &) IR ERDIEERE A LN, BGUEOERPFLN/ &
DT Ly, DBB IMHMICIEMAL S nERFEER R T LRI N7,

FetExd BB & LT 2 EHE T MC BT, B £ U S9mix fF7E T T? CPA I T
1 et SRR (cte) R YLt ALINT (ctb) 7 SOARE R 2 L oM ESEECHER I L
7zo

| |
s
OH-
=i
p—~}

howd

1,4-V 70 eV ¥ Vi, EHREEICBT 5240008 & O 48 AT DA MBIFEIC B WV T,
CHL A fa 1Z et R fif 2 FH R R 2 538 L s r o 720

—7 . FAHHEMHALEOSImix FFET TR, TXTOMIMEET, BIgELMED10% L L
(gap 2 &tr) WWHBKOHEEREEDLON, BHEoEEIESN. $ 72, S9mix FE
HFAETOBBENRETIE, RBEAOMERTE oMo UBBEHEICAR2ENSH LN
25, ECWBEE (25%) THol,

#€-> T, DBBIZ, LiCORERGEMHT CHREA D CHL NI Rk RELFRTH L
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Table 1 Inhibition of cell growth treated with 1,4-dibromobenzene ( DBB )
for 48 hours by direct method in CHL cells

Concentration Cell growth (% of control)
of DBB
(mg/ml) Average
0.00 100, 100 100.0
0.16 119, 112 115.5
0.31 110, 100 105.0
0.63 86, 89 87.5
1.25 50, 41 45.5
2.50 15, 10 12.5
5.00 0, 0 0.0

Cell growth was measured by Monocellater™ (OLYMPUS)



Table 2 Inhibition of cell growth treated with 1,4-dibromobenzene ( DBB )
for 6 hours with S9 mix by metabolic activation method in CHL cells

Concentration Cell growth (% of control)
of DBB
(mg/ml) Average
0.00 100, 100 100.0
0.16 103, 100 101.5
0.31 57, 57 57.0
0.63 65, 49 57.0
1.25 53, 74 63.5
2.50 41, 49 45.0
5.00 10, 24 17.0

Cell growth was measured by Monocellater™ (OLYMPUS)



Table 3 Inhibition of cell growth treated with 1,4-dibromobenzene ( DBB )
for 6 hours without S9 mix by metabolic activation method in CHL

cells '

Concentration Cell growth (% of control)

of DBB

(mg/ml) Average

0.00 100, 100 100.0
0.16 105, 103 104.0
0.31 102, 109 105.5
0.63 87, 94 90.5
1.25 65, 83 74.0
2.50 39, 32 35.5
5.00 0, 0 0.0

Cell growth was measured by Monocellater™ (OLYMPUS)



Table 4 Results of chromosome analysis of Chinese hamster cells (CHL) treated with 1,4-dibromobenzene (DBB)** 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
Comroll) 200 1 1t 0 0 0 0 O 2 0 2 (1.0 1 (¢ 05) 0.00
Solvent” 0 24 200 6 01 0 0 0 O 1 0 1 ¢ 05) 1 (C 05) 0.13
DBB 0.3 24 200 6 0 0 0 0 0 O 0 0 O0(C 00) O (¢ 0.0) 000 - -
DBB 0.6 24 200 0 0 0 0 0 0 O 0 0 0 (C 00) O (¢ 0.0) 0.13 — —
DBB 1.2 24 196 1 0 0 0 0 0 O 1 0 1 ¢ 05) O (¢ 0.0) 035 — —
MC 0.00005 24 200 9 28 8 0 1 3 40 166 0 70*%( 35.0) 68*(34.0) 0.25 + -
Solvent? 0 48 200 1 0 0 0 0 O 0 1 0 1 (¢ 05) 0 (¢ 0.0) 0.00
DBB 0.3 48 200 i 0 0 0 0 0 O 1 0 1 ( 05) O (¢ 0.0) 0.38 - —
DBB 0.6 43 200 0 0 0 0 0 0 O 0 1 0 (C 0,0) O ( 0.0) 025 — —
DBB 1.2 48 200 0 0 0 0 0 0 O 0 0 0 00) O ( 0.0) 0.38 - -
MC 0.00005 48 200 10 31 77 1t 1 1 30 151 0 74*( 37.0) 69*(34.5) 0.25 + —

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) 0.5% carboxymethylcellulose sodium solution 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 99.9%



Table 5 Results of chromosome analysis of Chinese hamster cells (CHL) treated with 1,4-dibromobenzene (DBB)**
by metabolic activation method

Concent- S9 Time of No. of No. of structural aberrations No. of cells 2 5)
Group ration mix exposure cells ) Others with aberrations Polyploid * Judgement
(mg/ml) (hr) analysed gap ctb cte csb cse f mul )total TAG (%) TA (%) (%) SA NA
Controll) 200 0 0 0 0 0 O O 0 0 0 (00) O (00) 050
Solvent” O — 6-(18) 200 0O 0 0 0 0 0 O 0 0 0 (00) O (CO00) 050
DBB 0.6 — 6-(18) 200 0O 0 0 0 0 0 O 0 0 0 (00) O (00 063 — -
DBB 1.1 — 6-(18) 200 2 1 2 0 0 0 O 5 0 2 (10) 1 (05) 038 - -
DBB 2.2 — 6-(18) 200 6 0 0 0 0 O O 6 0 S*¥ 25) O ( 0.0) 0.13 — -
CPA 0.005 —  6-(18) 200 3 0 0 0 0 0 O 3 0 3 (15) O (0.0) 013 — -
Solvent” 0 +  6-(18) 200 1 0 0 0 0 0 O 1 0 1 (05) O (¢ 0.0) 0.13
DBB 0.6 +  6-(18) 200 6 1217 0 0 O O 35 0 23*%(11.5) 18*( 9.0) 0.75 + —
DBB 1.1 + 6-(18) 200 11 6 11 0 0 O O 28 0 20*%(10.0) 12*C 6.0) 1.00* + —
DBB 2.2 + 6-(13) 127 13 1525 1 0 1 10 65 0 28 *(22.0) 22*(17.3) 0.00 + -
CPA 0.005 + 6-(18) 200 16 511451 0 5 40 258 0 108 *(54.0) 100*(50.0) 0.13 + —

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. 1) 0.5% carboxymethylcellulose sodium solution 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 99.9%
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Fig.1 Inhibition of cell growth treated with 1,4-dibromobenzene
in CHL cells
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