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34-VAFNT =Y Y Oinvio REEREFEE L, FryA=—X - NA RS —KHM
fa (CHLIU)% A TiRET L, BB 0SR 287,

EEETHD50% O EIEMGIRELZ HO IS 2 2 BE (¥60% 018 FEiE] EE) 1%,
045 mg/ml THolzo Tz, RFEERMCEDSI mix FAET B L UIEFFTE T D50% DHEFE
HHBELHLPICBRAZEREE. ZAEFN089 mg/nl BEUV 094mg/nl TH o2 B
LoERED LT, EFETIH04S mg/nl DEEFRELEERE L L, RBEELET
1% 094 mg/n¢ DEHEL HEHLBIBEL Lz, RELEBRED 128 LU14%, Z0Eh
FREBLUEBE L LTERE L. EEETIESI mix FEFETICBIT 2240 B X 048
R ER AL, REHEHLE TSI mix FFAET B &L UIETFIET TORE M ALIRMEL EIC 185
MOBERBMO%R, ERZERL, BETHI LTI W RBEHRREFRU LRI L,
EFEIC LD, CHL/IU ML % 24B5 ) 8 L U48B RLERMIE L 72w ¥R OMBEBEICB W
Th, FBEROEEREREEMMROFRER RO SN2 o7,

RBHEMEALBEIIC X D, SOmix FEFEAE T B & USOmix F/E T CORRLE L miREH
(0.94 mg/me) BT, MRBEHIC LD TS LMEEEDHCE Lo /lW, 2014
DWHEIFIT BT, FEFOHERTE PEHUNROFREREED k2o 72,
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DEFMBC R ITHREGEFNEELFMT L0, FryA=—X - NARY—KE
#Mifs (CHLMU) %A THRBREAREEEERBRL EHL 7

EEREOREBRE., [FHHRCEDE IR LRBR0 FECoWT] (IBM624E3A 318, TR
55 2375, EFREE 3067, 62EFHE3035) BLU [OECD HBHERBRN A FF4 ¥ [ 473]
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1. AL 78

V¥—F - YV—-AY 2 (JCRB) »oHAF (1988421 . AFH @ # 4K, B2
) LieFrA=—X - NAXY—WROCHLYIU (LLFCHLEBET) ML %, MGG
R 10 TERBRIC AV 72,

Z 0 CHL HEfE#RIE, — RIS LEW R 3 L TREBRESBVWAZOEREA TV S,

2. B ORE

BT, 48R M (FCS : JRH BIOSCIENCES, T v b %8 : 1C2073) # 10% 7R0
L7zA4 =7 Vv MEMBZER 720 MEMBEEEHIZ, 1 -V MEMEH [=v X4 ] ©
WA (BARBEIEWFE) 94g% 1 ¢ OAEBKICEM L, 121 °C T 150H. SERKEHE L
7eDL, -7 VS Iy (BEEAR. BAREERD) 300mg & 10% NaHCO, & #. # 125
md R MAX CIREL 720 2f5RE D MEM 8B IE, Lo 9.4¢g % 500 n¢ DFEFKIC
B L. LU MEM $538H & FARICERSL L 726

3. BEEESGM
2X10E @ CHLAHIM %, $#W Sl A7z 714 v 2 (B 6cm. Coming) iZH#E X,

37C» CO, 4 ¥ Far—45— (5% CO, ) HTHEEL 7,

4. WERWE B L UHRMAS BRYE

[(BERmE]  ( ARBF—5 L)
(% ) 34-VAFNMTZVYY
(W& %) DMA
(CAS No.) 95-64-7
(a v b & %)
ix F R) CgH,N
(%5 F B) 12118
(#8 B 99.8%
(& R) BAREKT, KICAE, VAFVANVEFYF (DMSO) &

,._3_.



W, @E49~51TC, HR226COMETH %,

(12 it #)

R F & ) WEF-ELRE

(& E ) BEoRENICET AHEHRL L

(Bt HTOREN) BREFEHMLERER CEML 2EE+H (DMSO) Th
REURERTIZ, 22.5~188 mg/nd DEEFH TIFHIIRE
TH -7 (Appendix 1) o

[R5t R K )

1) EREORBICHCIYE
(1t % &) <=ArwA4vvC
(s ) MC
(@ v F % %) B8l4ABB

(% & %) ABEELLEGR
R F & #) GEFERSE

2) RBBEHALEORBICA YV 2 WE
(t ¥ £) YruisA773F
(hi&s %) CPA
(m v + % 5) 70H0948
(% 1% %)  Sigma Chemical Co.
R F & #H BEARSE

It

5. BHERYWE RS

YERU B DB, R OD E1T o/, BIEIEDMSO (SigmaChemical Co.. O v M&EF :
12H0658) %7z, BEAE%ZBEICHEMR U CREE (GEIE B Tl 240 mg/nt . FvEtk
EERBRTIROmg/nl BLV 188 mg/ml) RFAMUL, DO THEBELZBETIEXRGRL T
PTEDBEOHBRMERNBR AR L 1o HERWERBIE, TXTORBRICBWTHEE
WD 05% (vv) I B & HImar, FEAREHRICBV TR, BERES L URINEYT
LB - mIR R & RIRERE OSSR ERRE I 2w T, EREIE % BHMERH 5T
EFRRBIC B TITo /2o ZOFR, FBBOBE R, TR CHFEMAAN (BHEH
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TOEHEEFRMED 90.0~110%) DETH - 72 (Appendix 2) o

6. HAERZM

EHETE, MRz 3HMBRELZOBEERRER T, 74 v Va UEBRS ol L KB
EDHERYERBE 25 u ¢ £ INZ ., 24FR B L U4SEF M EH L L 72,

BHEMICE T, MM % SEMSEEL -0 LR 28T, MEMEEER | 2ERED
MEM RSB L U'SOmixk FhFN4. 1. 1 DEATRELAZBHE I 274 v a2
MA7ze 72, SOmix FEFEET PMIMEICB VT, MEMBEER Il 274 v ¥ 21210
s EHIT 15 pt OWRWERBEE M T BFRMIL L 72, ABRE T4, B2
R, S 512 18FFMIBEE L 2o SO mixDFHELUL T REDMEL THT o 726

S9* :
20 mM HEPES (pH 7.2)
50 mM MgCl,

330 mM KCl

50 mM G-6-P

40 mM NADP

ZHE K

— e e e = RO WD

A8 10 me

* S9 . Sprague-Dawley BT ¥ MIT7 =2/ NVES— V& 56-_V V75K eHkS
LTHRHEL-Fya—<y#)D SY (T v FHES  RAA-297, 19934E8 A BlyE) %A L,
{H B ¥ T—80C DBKIBAPICRE L 720

7. ADBTHEREEIIEER
R AR RERBUC I 5 BRME OMIE RET 5 720, BRWE OMBLHEAC &
FSF % 1T AN

7.1 ALFRGA

EHEEE TSR M ALIEEE I oW T, & 72, BN LE TIESmix FE T8 & UIEFE
T OMEEIC OV CTHIFI I FEIPRIERER T M L 72 MMBREE 3, EHE B L UUENEMAL
HEL$0.04 ~120 mg/n (10 mM) DOHFHDOREL H\vr7ze 74 v ¥ 2 X HEEICOWT
M2,



7.2 IEARVEEIE
KRR TH, BMEWAETEOL, 10% "V yi@dlena, MK 1 v ¥ 2t
ELZRETREEL:. BEH. 01% 7V AZ VL Ly PHBTHE L,

7.3 HIEMHIOIRIEL ZOMR
WERYWE > CHL MIFLIZSE $ 5 BIEIIGWER 2, BBERMBFER (Monocellater™ .
A U NRAKFELER) AVTEHEORMELE L, BHRMELEEOBETRE
X33 A E D o THIEL L7,

ZORER, BEECB550%0OHIEMBELE S 2 ICRX 2IRE (#60% DEFEH
HITERE) 13, 60% D WIPHIBEL X SU2RENEL VERLALEZS, 0.45mg/nl T
ot ¥, ABERALED SOmix FFET 6 & UFEFHAE T B 1J 550% 0 BN iR
ErHLMICRLLIEEL, #AFN 089mg/nl B L UF0.94 mg/mlTdH - 72 (Table 1,
2, 3BLU Figll) o

8. AEEROBERERKL

M IE IR O R L v | REFARTARTHV 2 ERYEOBRER T, B K
Tl 0.45 mg/ml, AEHEMALETIX 094 mg/nl & L, TRENBBERD (2 DBEEL P
BE. V4OBRELEEELE L. BHEBRYEE LTHYZMC B & U CPA ., E5TH
K KRB TH@E), Oy MBS I KW4) BB LTHREL 2, TP NREARE
AFABTHIELPMONTVABRBELERL 720

8.1 EEHE
EEETIR, SREOWHRYEMHEBERIC, xTBELEOD TR NFEERIF, &8 2
&@?’f v yak v,

Fizs IRIE (mg/ nl) HMLIRRE R (hours)
1) fEALHEIXTER - -
2)  BER 0 24
3) DMA 0.11 24
4) DMA 0.23 24
5) DMA 0.45 24
6) RRMEATER (MO) 0.00005 | 24
CkBEA~HL)



it 121 (mg/ nf) SLEREE [ (hours)

7 BT 0 48
8) DMA 0.11 48
9) DMA 0.23 48
10) DMA 0.45 48
11) BHsB e - 0.00005 48

8.2 fLHHEMILE
RBHEMALE T, 3ROSR EMIBEER I, xIBHEL LT Smix 2 MNX 2w
e, Tieo NELHRT, EH 28071 v v ax v,

bii2 RE (mg/mf)  SOmixDH M  AIEFH (hours)

1) EALETER — — —

2)  BIExTR 0 - 6-(18)
3) DMA 0.24 - 6-(18)
4) DMA 0.47 - 6-(18)
5) DMA 0.94 - 6-(18)
6) REtExtHER (CPA) 0.005 - 6-(18)
7 BER 0 + 6-(18)
8) DMA 0.24 + 6-(18)
9) DMA 0.47 + 6-(18)
10) DMA 0.94 + 6-(18)
11) FEHXE (CPA) 0.005 + 6-(18)

9. Pl RERVERE
1) BEFRTO2BEMENC, INVeI FERRBENNO0ug/nl K% 5 & ) ITHEERIC
Mz, BERTHR, EHOMBEL) VERRER (Ca. Mg" 2 & k\v) THWY,
KRy F4 7L MR IIA L, 10 md DRLEEICED 2,
2) 1,000~1,200rpm T 53 MEL L, LiE%ECnb, Kk L2MAC 3 of ©0.075M
KCIAREHEEMA B Z L1 & 0 # 305 MHERAIEZ 4T - 72,
3) ERAEE, EEEO LB ANV T OKEEBR : 29/ —v=1.3 v) #6nl¥%

_7__



MA. THPOEPIKERY T4 V7 LESORMLTEEL, €0 1,000~1,200
rpm T 573 ML L 72,

4) HLBEEELXRE, BUFHL IV THEMZ TARE YRy 74 V7080 37
&, 1,000~1,200rpm T SHEIRIL L72e COBELHEBRIEL 72

5) WL L THBAEEOMBIIIC, 02~05nl DA N/ TEEMA, TH5ITBES

6) MR EHRNLER, HOPLOWHFLTBV/IATA FFFALICHEHTL, £F0%
TRE L 72

7 A54 FERREF1 v Yailo& 6MIER L,

8) AFA4 KT FAD 7uR MRGFICHET, BBRRBINES, 2 - FEFBLUATA
FEFTETLAL 2,

9) WML A FIZ, FA¥EHE (Merck) 4.5 nf % M/I15 ) v ER#RIE W (pH 6.8)
150 ml \CAR L 72§ TH 8o R tk. BABAKTEBLA I TWTRIZL 72

10) L2 X 54 FEERIZ, I FHESMHICZA T A Fr—RIZAR, &F— RREER
BFET. EAERO B LR L TRTF L 720

10. FetaiRGAT

fRBLL72 254 FIERD )L, 12DF 4 v v ad oo /-Rue 2254 Fi, HHK
DBEEDVENFNUABEGIG PO RV E DT~ FELIDRETHIT L7z, &R
D, PORBAEFHBEL TV LWHREPEGEREL, EELATHMBIIOVTE, 27
A VLD EDNEBLHEMEDO R T — VDMNE CRBHMICICHFL 720

FEEROSITIE, BARERRFES., WALHHRAR (MMS) FREY K X 258K
EITVTIF, AR S 2 vidBRESEREOEY v 7 Y, KB ECOBEREDNE
e & B MR (polyploid) DA EICD W THEIZ Lz, AR I 0w T 13 200
B, FEHEMRIC DV CiE 13 S00E DS TN e AT AT & & L7z,

11. fEgREfIE

EALIAT R, BB X RN R L R E LB IO TOSIRERIE, BI8L

Mk, MEREOMA L ¥ BEMEMROBIC oW THER L, B 0fE % R E

AL7

FEARRELETHMBOHBEEIC2WT, 74 v ¥+ —O Exact probability test &<
—g—



L0 BT RREE L SR B LI I B & ORI R LT R OB BEVE 1T o
720

EBWEORBEREFREIC OV TORKHER . ALY o E LIy, R
HWEELRT HHEOBED 5% R e BME. 5% UL 10% Kii4% BEfRE %, 10% b %
e Lz HL., BGHOBRPEONAGEITIE., RERREHRD L CI/MERER
LD, BEN, AREKENSEREILERAERZITIC L E L.



[FRB L UZEE]

EEFEIC L 2 R a i OfER % Table 4 B X U Fig. 2 IR L 720

DMA% Bl 2 T 2485 8 & V48R B AL L 72 WTF N OB B W T, REAKD
BEEEL I UEEENBOFER IO O o/, BB, SKHAERLEL-FHRE
# (0.45mg/nf) Tid, MBEFEUD OISR EO MBI 2% 2o 72 (T7%) o
RBNEHALEIC & 2 RBERGITORER % Table 5 8 & U Fig. 3 IZ/RL 72,

DMA% 2 T S9mix JEFAET B & UFET T 6IFRAE L - HEERH (094mg/n) T
. MREERCE Vo2 REESINTE R o, TOMOMIEIFTIE, RakotE
EREOFRIBOOLNE Dol £/, SOmix FAET OEKBEER (024 mg/ml) T,
MM OEE RN (p=0.0192) HEH LN, AELOHETIERETHY, &Y
FHNCOLBEHETH A LHEL 2,

FMATHE & L TR W EHEETO MCAHEHE B L U S9mix FET T CPA BT I
Yot S RATHE (cte) YA REINT (cib) 7 EDIEERE % b oM EEECHER SN2,

[ |

3A-VAFNT =Y ik, EEEICID, 24 B X U438 B ERHRLE L7250% D
HEAHBELH S P KBIAZEELECVY TLOLEE (0.11~045mg/nf) X8
WTH, REAOHEERE B L UHEHNROFRIEAERD LN » o/,
REEBLEIC BV TIX, SOmix FAETB LUEFET CoRRMAE L 254, M
HEUHOLD T LMBEEErIN TCEL Lo B EERTBRLVINOLERE (0.24
~0.47mg/mf) BV TH, FBEEOEERE PEHMMROBRIEHIRD LML o
726

WoT, 34-V2F N7 =) vid, LEEORBREHT T, REREN O CHL MfLICRE4E
RERFRL2VERRL
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RHAROEBIH 0, RBROBREBICEZEZRITHRVOLHLTFHLEL ;o2 F
R URBETEE S, O D& % 5o 72,
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) BARSERB¥S - WHLBWRABRSBEN | LFWH L 2 REHRET b7 2,

EiEEE. 1988
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Table 1 Growth inhibition of CHL cells continuously treated with
3,4-dimethylaniline (DMA) for 48 hours without S9 mix

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

0 100, 100 100.0
0.04 9 , 100 98.0
0.08 97, 102 99.5
0.15 97, 99 98.0
0.30 73, 77 75.0
0.60 2, 3 2.5
1.20 0, 0 0.0

Cell growth was measured by Monocellater '™ (OLYMPUS)

Table 2 Growth inhibition of CHL cells treated with 3,4-dimethylaniline
(DMA) for 6 hours with S9 mix

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

0 100 , 100 100.0
0.04 113, 105 109.0
0.08 108 , 99 103.5
0.15 96 , 87 91.5
0.30 85, 81 83.0
0.60 53, 60 56.5
1.20 25, 19 22.0

Cell growth was measured by Monocellater '™ (OLYMPUS)



Table 3 Growth inhibition of CHL cells treated with 3,4-dimethylaniline
(DMA) for 6 hours without S9 mix

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

0 100, 100 100.0
0.04 100 , 103 101.5
0.08 103, 109 106.0
0.15 100, 103 101.5
0.30 103, 105 104.0
0.60 84, 91 87.5
1.20 3, 5 4.0

Cell growth was measured by Monocellater ™ (OLYMPUS)



Table 4 Chromosome analysis of Chinese hamster cells (CHL) continuously treated with 3,4-dimethylaniline(DMA)** without S9 mix

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 2 0 0 0 0 O0 O 2 0 2 (10) 0 00) 038
Solvent " 0 24 200 1 0 0 0 0 0 O 1 0 1 (05) 0 00) 038
DMA  0.11 24 200 3 0 0 0 0 0 O 3 0 3(C15) 0 (C 00) 025 - =
DMA  0.23 24 200 6 0 0 0 0 0 O 0 0 0 ( 00) 0 ( 00) 050 - =
DMA 045 24 200 1 0 2 0 0 O O 3 0 2 (10) 1 (C 05) 000 - -
MC 0.00005 24 200 16 68 108 2 1 9 40 244 0 104 *(52.0)101*505) 025 + -
Solvent” 0 48 200 6 06 0 0 0 O O 0 0 0 C00) 0C(CO00) 038
DMA 0.1 48 200 1 1 2 0 0 O O 4 0 2 (10) 1 (C 05) 025 - -
DMA  0.23 48 200 2 3 0 0 0 O O 5 0 4 (1 20) 2 ( 1.0) 0325 - =
DMA 045 48 154 3 0 0 0 0 O0 O 3 0 3 (19) 0( 00) 0009 — -
MC 0.00005 48 200 18 43 108 0 O 12 120 301 0 104*(520) 95*(475) 050 + -

Abbreviations : gap : chromatid gap and chromosome gap, ctb : chromatid break, cte: chromatid exchange, csb : chromosome break,
cse : chromosome exchange (dicentric and ring etc.), f: acentric fragment (chromatid type), 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) Dimethyl sulfoxide 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 analysed in each group. 5) Judgement was done on the basis of the criteria of Ishidate et al. (1987).

6) Four hundred and thirty cells were analysed. * : Significantly different from solvent control at p<0.05. ** : Purity was 99.8%.



Table 5 Chromosome analysis of Chinese hamster cells (CHL) treated with 3,4-dimethylaniline(DMA)** with and without S9 mix

Concent- S 9 Time of No. of No. of structural aberrations 3 No. of cells 4) 5)
Group ration mix 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 2 1. 0 0 0 O o 3 0 3(C 15) 1 (¢ 05) 0.38
Solvent " 0 — 6-(18) 200 6 6 0 0 0 0 O 0 0 0(C 060) 0 (¢ 00) 0.50
DMA 0.24 — 6-(18) 200 1 1.0 0 0 0 O 2 0 2 (C 1.0)Y 1 ( 05) 0.38 — -
DMA 0.47 — 6-(18) 200 32 1 0 0 1 O 7 0 4 ( 20) 1 ( 05) 0.63 - —
DMA 0.94 — 6-(18) 14 1 0 0 0 0 0 O 1 0 1 ¢ 71) 0 ( 00) 4.76% Tox Tox
CPA 0.005 — 6-(18) 200 1 0 1.0 O 0 O 2 0 2 ( 10) 1 (¢ 05) 0.50 - -
Solventl) 0 + 6-(18) 200 1 0 0 0 0 0 O 1 0 1 ( 05) 0 (¢ 00) 0.13
DMA 0.24 + 6-(18) 200 1 0 0 0 0 0 O 1 0 1 (¢ 05) 0 (¢ 00) 1.00 * — —
DMA 0.47 + 6-(18) 200 2 2 0 0 0 0 0 4 0 4 ( 20) 2 ( 1.0) 0.38 — —
DMA 0.94 + 6-(18) 2 O 5 3 0 0 1 O 9 0 2*(1000 ) 2*(100.0) 0.00"7  Tox Tox
CPA 0.005 + 6-(18) 200 25 83 147 0 1 17 380 653 0 139*%C 69.5 ) 135*( 67.5 ) 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 : acentric fragment (chromatid type), 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) Dimethyl sulfoxide 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 analysed in each group. 5) Judgement was done on the basis of the criteria of Ishidate et al. (1987).

6) Twenty-one cells were analysed. 7) Tow cells were analysed.  * : Significantly different from solvent control at p<0.05.

** : Purity was 99.8%. ‘
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Fig.1 Growth inhibition of CHL cells treated with 3,4-dimethylaniline
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Fig. 2 Induction of chromosome aberrations in CHL cells continuously
treated with 3,4-dimethylaniline without S9 mix
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Fig.3 Induction of chromosome aberrations in CHL cells treated with
3,4-dimethylaniline with and without S9 mix
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