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1,2-V7vu-3-= bu~v¥ v ORBEEREREE. FrA=—X N4
AL —HEER CHL) ZHOTRN L, BRI UTOLICEHINI S,
1) WRBERIHIEER

BRI B 1T 5495096 0 AR IHI L~ 3 MEW: 0.12 mg/mt TH ok, —F.
RMFEELETE 0.097 ng/ml TH 57,

PE-> T RAEARBHRRCBO T, EBETE 0.12 mg/nd. RFHEHRILET
i 0.097 mg/mé DUIFRELEHMEL L. 20 OBWELTRE. UOBEL
I & LTV,

2) BakREER

BRI L 0. CHLATR 4 2455 X UM GRS IEIALEE L o 3. AQBSRIE O
BERCHV T, T.5%OMB RBEAOBERRIBRIN. B 15.5% 0%
ECRARBMROBRERANED O hk, . REBRLECED TR SOnix
FEETOEHEERICH T, 8.5% oM RakoBEREIBER I NI,

3) #& &
1,2-V7uu-3-=tuxvEvid, SEERL HRERETT. HRERNO
CHLR LBAREEBRT I EESR L,
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1. BER L7l

JH¥—F - Yy =N (JCRB) MOAF (19884 2 A AFH : #R4AR)
LEkFod=—X - NARy—HEKD CHLANE%. BRAEZBRAI0RUATREBRC
i,

C O CHLRadkiE. 2BAREKBROBRBBECT ATV I3 LDEHINAT
AR

2. EEEOWE

BRI, FREmE (FCS; J.R.Scientific. wy FEHFS C019407) %10%
WML A =7 MEMEEREER O, MEMEERIBIE. A — 27 MENEEH = »
A4 1 O¥E (BKBIZEE) 9.4g% 1 ¢ OFFKICERL. 121 CTIoAH. BE
ARBREL DS, L-7vg 1y (BEFEA. HKEZE 300 mg £10% NalCOs
R 12.5 md EMATHE L, 2FRED ENERRE. B o 9.4¢
% 500 m¢ OFEFRCIARUL LUT MEMBERR L ERCHEL %,

3. BERXE
9 X10* D CHLHEI%. HE3& 5 miA ANy »— L (&6cm. Corning)
Bx,. 37COD €04 VHdax—F— (5% C0;) WTHERELNR,

4. BWRUE
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=N, T=FREBTIETH B, HFR CelsCl N0 H5FE 192.00. @R 61
-62°C. Pri 257-258C OMVR T MIBEW 99.15%TH 3 ( ) o
ARBTIEBYRS IS0 TR THHI &b BELLT MO 2R,
FAOZEMREL TRBEREIB OG- kR BEHRRSTLERRET
EHEL A-DISOh O REMREBRTIZ. 25.0 B KT 4.0 mg/ml OBMEHAT I
BIEZETH -7 (Appendix 1)

5. HBYROFHE

BRYTR OWEL. MH OO LTk, % DNSO (Signa Chemical Co. -
my FEE : 120F0413) SR L TR (400 24 HXU 19.4 me/me) %I
L. DO THE%A DMISO THERER LU TREDOBRE OSBRMER SR TEEL /2,
BERVRREE L. 2 CORBICE D TRERD 0.5% /v KEBLS A
o REARERBCED TR, BEES X OREERLE L SRR s
BRERCOLT, BBRWERLR 0. BT L RBRRHALEREEC S
NTiT o, ZOBE. WEROBE L. T~TERRER (FEAEIRNE
D8RI L) DETH -7 (Appendix 2)
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REkRRRRC L SRRYR ONERE ST T 5. BRUE OME
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6.1 HEREH
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5.0 mf LBBMEEOHEBMEREIR 25 nf AMA. BHFHMIBL o, REFEMHAL
HBICBOTE, Mot 4 R L O BERRER T, Ve — LT, HENER
#& 2.0 me. SOmix (HBRALITIZRT) 0.5 mf & 2fXMED MEMEEER 0.5 ml
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EMAL B 15wl OBBRYMERER AN T 6 BRNEL 7o, MR, Fise
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HAT S LEBRL. BRE. REBERAEE SERRRDTTORRBEN
0.02~2.00 mg/m¢ OB THEREIT - 720

Ye— Vil 1 BEXOVT2BAV R,

SOmix DK

S9*

20 mM HEPES (pH 7.2)
50 mM MgCl.
330 mM KC1

50 mM G-6-P

40 mM NADP
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=t bt et et et D G

Total 10 m¢

% S9 : Sprague-Dawley %o v P77/ NNWEY—E 5, 6-RVIS 7T
FUABRELCHBELLF:y 2 —< @80 S9 (2o FES:RA-254, 1991
45 HELE S LU0 RAA-260, 19914 9 AElE) A2BA L. MHEBET-80CO
BIEEEACEEL, BER 6 AR ERLX,

6.2 ARSI
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ZORE. HRERRLOEB LAV %0ERENF 2RI BERZ. HEEE
T 0.12 mg/ml. RBIERILETE 0.097 mg/mE TdH - (Tables 1. 2 BLY
Fig. ) o

1. ERBOLE
MIEANHRBROBEL Y. RARKERRBRTH 3RRWROBRER £,
BEETE 0.12 mg/nd. RBFEEAZETE 0.097 mg/m & L. ZhZNEBE
BOVORBELTEE. UORBEZEEEL L,
7.1 B
EEETORBRAMN . MRS & FRc Ui, 3RIBONERE
BIERBRAAD TROUBARG. BH2KO Y »— VAL,

it BE (ng/ml) MIERF R (hours)
1) I — —
2) IEEE* 0 24
3) DCNB 0.03 24
4) DCNB 0.06 24
5) DCNB 0.12 24
6) EBtEig (MC) ** 0.00005 24
T) 1At 0 48
8) DCNB 0.03 48
9) DCNB 0.06 48
10) DCNB 0.12 48
11) Betktig (MC) ** 0.00005 48

*  FREENE DMSO ERIL. BEEMC 0.5% (v/v) BRmMULE,
%% MC: Mitomycin C (HAFUMBME T @, v o F BT 664-A1K) WESH
HZRAR MABEETIR. vy FES KIDT9) AL TGHEEL

foo COMBRETREBEARELEBRI I ENMHONTN S,



7.2 REERLE

RBERIETORBREE . WREEANFRREEMC U, MBHEL
T SOmix ‘,%Imz". BOBRESD. TEOURERY. BR 2oV +—1LEH
AN AN

B BE (ng/ml) SOmix OFME MIERHHE (hours)

1) BOEXR — - —

2) ingExIm* 0 - 6- (18
3) DCNB 0.024 - 6-(18)
4) DCNB 0.049 - 6-(18)
5) DCNB 0.097 - 6- (18)
6) EmtExiEg (CPa) ** 0.005 - 6-(18)
1) fRxig” 0 + 6- (18)
8) DCNB 0.024 + 6- (18)
9) DCNB 0.049 + 6-(18)
10) DCNB 0.097 + 6- (18)
11) EmtXtig (CPA) ** 0.005 + 6- (18)

* VR DMSO AR, BRI 0.5% v/v) BREmUK,

% % CPA : Cyclophosphamide (Sigma Chemical Co., 7 v &S 67F—‘
0155) (FESHZEEK BABEZETIH, v tES KIDT9) K&
%Lf?ﬁbkocm%ﬁ&ﬁﬁ%éwiﬁ%ﬁﬁﬁé:aﬁﬂé

T3,

8. RetupkiEA TRl
1) BEERTOIREENC. ave I FEREBENMY 0.1 m/m X733 K
SICEBBIC A, BERTREIHOMBE ) vERER Ca*', Mg %8
FREW) THOS 0.25% F Y 7Y VEBRERWTEINL. 10 nf OEEE
£,
2) 1,000~1,200 rpm THHMEEEL. LERERTALOBIRE L LK
3méd 0.075M KCl B EMA 3 &k 0F30PEHERAE ST - %,
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3) BENER, BEEOLBICAN) TE @8 A5/, —n=1:3 v/v)
FOmEMA. THIOBMIERy 74 VI UTRMIVTCEEL. 20
#% 1,000~1,200 rpm T 5 SEEEL 12,

4) EikE FEERS. BURBRANV) 7HEMACTHREEE Ry F 4 VY
WEOHRESE 1,000~1,200 rom T 5 AEEEL 2. - OBREEAREE
DRLZ,

5) Bkl a0z, 0.2~0.5 M DAL TREMA TS
5. R

6) MREEROLEE. HoMLDRBELTHEVEXFA FI/FALICHET
L. 20 EREB LA,

1) 254 FERIRY »— LIl 6BFERIL %,

8) R34 FI 52070 FESIRET. KBRRBNES. BESHLU
A74 FESEZILALL,

9) BEBLIERSA Fik. FAFFEE (Merck) 4.5 nf % W15 Y VEEEHR
(pH 6.8) 150 me WiEM L BB TH 8 S ak. FEKTBRITTL
THREL 7, ,

1) LA T4 FERZ BEBHIZAS 4 Fr—2Ah. ¥ -
ARRBNES . EAEHOBMEWRL TREL .,

9. PRk
TERL 72254 FEADS B, 120V r—LhoBonBEsEARE, ¥
BOBEENRZNENT SA v FORBTHIT L, T5b 5. LBESSHL
TOEWECER S kS EHTHBREEL. BRELSFE T 2>V TEH. 254
FEOZOMEXBEHRO A 57— Y OB CREHEICTE L,
RO L. BABSEREES. WABYRR M) HHIKL55
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BRI ETO TG, REAES 3V EREHREOF ¢ » 7, P RS
OWERBOHE L ERHME (olyploid) OHEIZ>VTHELL, $hil
BRBEOVTIE ] H200H. SRRV T 1 8001 0 5 Hh PR £
S L,

10, gL

WIS X OB RS & BEAMRALER I 2L T O AR
B L AR, MR O L, REPARORE o0 TR L, BB
AR EA LR,

BEEREAET MO BBEEEIIOVT, 74 v ¥ v —® “Exact proba-
bility test” Hic & b SEAHRE & BERWR IR S X OV IRE & B
BB OEEERE 1T - o

RRYR O BB BERI o1 T ORRIIER. it S OHERMTRL.
R ER AT SHROREA 5 YRR AR, 5 %1109k 5 .
10%B1 L ARBIEE Ui,



FEIL = ET

BEREC & 2RBESHTORRE Tabled WRLA, .
DCNB %M C2ARSRIAME L EEERE (0.12 mg/m) HLT. WERRE
AT 58K (3.5%. p=0.0337) AEBCHML. dREEC B T fEHkka
K (1.5%. p=0.00165) AEEHmMLE, —F. BRLERETHRERT
FERPERIR (2.25%. p=0.00205) AHEHMNL. BRERTIEEREEY
B (7.5%. p=0.000955) &{EEbEMK (155096 p=2.57X10734) #¢
HRCHML, -0 BRECSY 32aEK0BERBOBRRR S TR
BB, B SO TEBROHEE K ok,

REHERLEC X 2R EkMFOBEE Tabled IRLE,

DCNB %94 T SOmix FEAFZETC 6 WEMIALEE LGB R (0,097 me/md) &
BOT, REkOBERREET 5 8.5%. p=0.00100) O&EBHEIMA
Fvonk, EEEMAROFERICEL TX. Snix IEEETORRER (b=
0.0310) LT SOmix BEAETOHBERICEHTHE (p=0.00628) S
EHONEMN, ZOHEEEE L5 UEETH -, ,

B> T RBERALEC 5 2 2BKOBEEEOBREIE LT, Snix
FRETCRBIE. SHLCEL TR TORERCREONE &K - .

BB & LCH O RERETO I RER. $X0 SOnix FETFTO CPA
IR T IR EARER (cte) PRBMKYE (cth) B L OMEREE S OM
RABEE BRI L,

k. ARBROEMC S0, RROEER - EYELRITEOOD 5 FH
LI - e BRER CRRITEE) & ORBRE N o %2,



DCNB W&, EEES L CUGHERILEOPRERL D . CILARKEBVWEED
BERELERL. MACRBEEMROBRL., |
#€-> T DONB 1. LEOHBREHGT CREREREZRTILER/LY,

> Rak
D HARBREREF¥ S - BADMRRIHEE : LFVRC L 2RBERET b

5 A, HIAHE 1988
DA B EBEE: <% >LBEERRRBRT -8 74 - -2 1987



Table 1 Inhibition of cell growth treated with 1,2-dichloro-3- mtrobenzene (DCNB)
for 48 hours by direct method in CHL cells

Concentration Cell growth (% of control)
of DCNB
(mg/ml) Average
0.00 100, 100 100.0
0.02 84, 82 83.0
0.03 75, 76 75.5
0.06 69, 70 69.5
0.13 69, 56 62.5
0.25 0, 0 0.0
0.50 2, 0 1.0
1.00 ) 22, 19 20.5
2.00 20, 19 19.5

Cell growth was counted by Monocellater ™ (OLYMPUS)



Table 2 Inhibition of cell growth treated with 1,2-dichloro-3-nitrobenzene (DCNB)
for 6 hours by metabolic activation method in CHL cells

Concentration Cell growth (% of control)
of DCNB
(mg/ml) Average
0.00 100, 100 100.0
0.02 95, 97 96.0
0.03 97, 92 94.5
0.06 88, 77 82.5
0.13 30, 23 26.5
0.25 18, 16 17.0
0.50 26, 25 25.5
1.00 ‘ 38, 32 35.0
2.00 14, 14 14.0

Cell growth was counted by Monocellater ™ (OLYMPUS)



Table 3 Results of chromosome analysis of Chinese hamster cells (CHL) treated with 1,2-dichloro-3-nitrobenzene (DCNB) by direct method

Concent- Time of No. of No. of structural aberrations 3 No. of cells

4
Group ration  exposure cells 2) Others ) with aberrations Polyploid ) lg@gggc_rﬁ)

(mg/ml) (hr) analysed gap ctb cte csb cse f mul total TAG (%) TA (%) (%) SA NA
Controll) 200 0O 0 0 0 0 1 O 1 0 1 ( 0.5) 1 ( 0.5) 0.38
Solvent™ 0 24 200 3 1.0 0 0 O O 4 0 3¢ 15) 1 05) 013
DCNB 0.03 24 200 0O 1.0 0 0 O o 1 0 1 ( 05) 1 ( 0.5) 0.38 - -
DCNB 0.06 24 200 1 0 0 0 1 0 O 2 0 2 ( 1.0) 1 (¢ 0.5) 1.50* - -
DCNB 0.12 24 200 1 4 2 1 0 1 O 9 0 8 ( 4.0) 7*C 3.5) 0.13 - -
MC 0.00005 24 200 8 41115 3 1 6 10 184 1 108 *( 54.0) 106*( 53.0) 0.38 + =
Solvent” 0 48 200 0 2 0 0 0 0 0 2 0 2 ( 1.0) 2 ( 1.0) 050
DCNB 0.03 48 200 0 0 1.0 O 1 O 2 0 2 ( 1.0) 2 ( 1.0) 0.50 - —
DCNB 0.06 48 200 0O 0 01 0 2 O 3 0 1 ( 05) 1 ( 0.5) 225% - =
DCNB 0.12 48 200 0 7 18 1 1 4 0 31 0 15*%C 7.5) 15*C 7.5) 15.50* +/— +
MC 0.00005 48 200 7 34127 0 3 12 40 223 6 105*( 52.5) 102*( 51.0) 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) Dimethylsulfoxide 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



Table 4 Results of chromosome analysis of Chinese hamster cells (CHL) treated with 1,2-dichloro-3-nitrobenzene (DCNB)
by metabolic activation method

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

Group ration mix exposure cells 2 Otherss)' with aberrations Polyploid4) M
(mg/ml) (br) analysed, gap ctb cte csb cse f mul total TAG (%) TA (%) (%) SA NA

Controll) 200 1 1.0 2 0 0 O 4 0 3 (15) 2 (1.0) 0.25

Solvent™” 0O — 6-(18) 200 3 0 00 0 0 O 3 0 3(15) 0 (0.0 o0.00

DCNB 0.024 — 6-(18) 200 O 01 0 0 O O 1 0 1 (05 1(05) 0.13 - -

DCNB 0.049 — 6-(18) 200 1 0 0 01 0 O 2 0 2 (10) 1 (05) 025 - -

DCNB 0.097 — 6-(18) 200 0 1234 1 0 0 O 47 0 17*C 85) 17*C 85) 0.63* +/— —

CPA 0.005 —  6-(18) 200 2 1 1 4 0 0 O 8 0 4 (20) 3 (15) 0.00 - =

Solvent” 0 + 6-(18) 200 3 0 0 0 0 O O 3 0 3(15) 0(0.0) 025

DCNB 0.024 + 6-(18) 200 1 1.0 0 O 0 10 12 0 2 (1.0) 2 (1.0) 050 — —

DCNB 0.049 + 6-(18) 200 2 0 0 01 0 O 3 0 2 (10) 1 (C0.5) 1.50%* - =

DCNB 0.097 + 6-(18) 200 1 4 3 0 0 1 O 9 0 5 (25) 4 (2.0) 050 - =

CPA 0.005 + 6-(18) 200 10 98 257 3 0 14 70 452 0 152%(76.0) 151*(75.5) 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,
CPA : cyclophosphamide. 1) Dimethylsulfoxide 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
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Fig. 1 Inhibition of cell growth treated with 1,2-dichloro-3-
nitrobenzene in CHL cells
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