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1,3-EX (T3 AFWN) RV ¥ Dinvito BIRREFRE. 2, FrA=—X - N4
A ¥ — B3R (CHLMU) & A W THREN L. B0 R 2157,

B TD50% D BRI E L B S ISR R 5 BE (¥60% O FEIIH EE) &,
0.28 mg/mé X HEMEALEED S9 mix FAE T B £ US9 mix FEFLET B 550% 0 #EFHEH
HEBRZDBEEE, ThEPN04Tmg/nd BLU033 mg/nl THolzo 1o T, HEES
S UEHE AL E D S9 mix IEFAE T CTid033 mg/ml DBRHE* REWIRBE L Uiz, 72,
RBEHEEACE DS mix FAET Tid047 mg/nl DRE L BREHLBREL L. KELEE
B2 BLUAR, ThZRHBESLEEE L UTRE L7z, EEETIE. S9 mix
FEFAETICBIT 5245/ B & 48R Efe LB E%, AHNEHLETRSImx FETHB LU
FEFFAET ColF FALEAE (18R M M ER R 0%, IEALIER L, RETHILITLY
REARREFRULRET L 7
BT & ., CHL/IU A % 24 R 5 & P8BSR ERTALTE L 72 i (0.33 mg/nd)
BT, MEEN0 -0 +o 2B ESNTE Lo /24, EOMOBEHFIZIENT
X, REEAOBERTRPEREMBOFRER RO b Nk b o 7z, NBERIE TR,
SOmix FFAET B L UIEHFAT TOREMMIE L 2T MBI B VT, Ttk
RERIEBHEMROFREMIZRD N2 o 7



[#

il
[ =

BELEDE U TR CRIBUABRAEFEO—RE LT, 13-EX (FTI/AF
V) Ry ¥rOREEMBCRIZTHRERFNEELFMT 220, Fr4=—X -1
AR5 —REFEMKE (CHLAU) AW THRENRBERTABREERL 2

LRtoR B, [HHCEDE R IR FEC> W] (IBM624E3A 318, &Rk
¥ 2375, ERFE 3067, 62EFFE3035) BL U [OECD FHRBENT A F 74~ 1 473]
WHERL L, [MEFWE GLPZEHE| (IBAISOE3H31H ., BRIRHES 395, HHEHE 2295, 59
#FE 855 . WETHEFI63EIIAI18H ., RAHE 2335, #AE% 38% . 634FH 823%) «&
EOWTERL 720
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1. 5/ L7200

VH—F - )Y —R)N¥2Z (JCRB) » b AF (1988%F2H. AFH: | Mkt 48, B2
) LizFyA=—X - NAAY—@HEDCHL/IU (LLTFCHLEREY) ML %, fRGHE K
10 BLACRBRICH v 726

Z @ CHL Mifladk i, — MM bW E I L TRBEEFNBVZOER SN T3,

2. BEWOFE

B, FR5IRIME (FCS : JRH BIOSCIENCES, U v F &5 [ 1C2073) % 10% #s/n
L7zA — 7V MEMBSEW % v 72 MEMBSZERIZ, A — )V MEMESH [=v 24 ] @
MR (BKBIEER)) 94g% 1 ¢ OAEFGKICHERE L, 121°C T 1570, SERSEE L
72DbL, L-7IVE I Y (BEEAR. BAKBZERE)) 300mg & 10% NaHCO, . # 12.5
ml EMA CRABL 720 2MFRED MEM BB, LidoKH 9.4g % 500 mt DAEFKIC
W% L. BUT MEM B3R & RARICERSL L 72,

3. REEEMH
2X10"E D CHL Mg %, B3 Sl # A/=74 v ¥ 2 (B 6cm. Cormning) IHE &,

37C D CO, £ ¥yFanr—%—(5%CO, yATHEEL,

4. BERE B LGSR E

[#EmE] ( RUER B L OCRFEERT -5 £ 0)
(% ) 13-EX (T AFN) RyEY
(g %) BAB
(CAS No.) 1477-55-0

(5 F #®) CH},N,

(5 F B) 1362

(¥ ) 99.8% (R #02%&t. 9 bAKS (0.018%) )

(% R)  EEEEEAT, K TEMNBLUVAFVINVEFVE
3



AR L. BLAEAT14.1C, TEED247C., EKEAH1.6X10°
mmHg (25C) OMETH 5,

(32 # #)
R F £ M) W ELRE
(% € ) KeE

(B CcoREN) BEFEROVCEMEE CEM L 2B RSP (ESRAAEK
| BLUHK) TOREURERTIL, 0.825~50.00 mg/ nl D
MEMHE T4 RLEH o7~ (Appendix 1. 2) o

(B tkxd BR & )

1) EEEORBRICHV2WE
“t ¥ %) ~NAbwAVYC
(g &) MC
(w v b F 5) 926ACE
(8 & ) BANBREELE(HE)
B F & %) BEARAE

2) REEMICEORERICAV 59K
(1t F %) Yo 7ukA773IF
(s %) CPA
(g v + F 5) 70H0948
(%2 by %) Sigma Chemical Co.
R F £ ) BEIRE

5. BERMBE OB

TERYBEORBE, FHODEFTo 2o BEGEFEREK (BFEHUETR, o
F&EF L K2L748 L UKIHT5) 2 v/ BT BEEICER L CRE (HEEAHERER TR
14mg/ml, B ARRERBRTEI3mg/n BE P4 Tmg/nl) #FEL., DVWTHEEZHE
B TIEXRFRL THE0BREOWHRY BB LR L 2, HBRWERABEIZ, §XTo
HERICB W THEED 10% (VW) IC2 2 L) ICMA . FEERERRICBNTIE, B
EB L CRBNEMH R CA V- SRER LRBREROBEBRDEREEIIoVT, FENE

—4—



* ZBHMERTTIUEMRBCBVTTo 720 ZORR, ARKOBE R, TXTHE
HEAN (BEPOTFHEEFRMED 90.0~110%) DIETH o 72 (Appendix 3) o

6. HERGEM:

EFEETIE, M2 SHEAERL Z0LEERLIE T, 74 v V2 CHEER4IS L & &
R DOWERY A RSNE 0.5 ne 2 MNZ . 24BFR 3B X UT48RERERALIE L 7,

RBNEEALE T, MIIE% 3AMEE L -0 248 T, MEM 3 . 25i8E o
MEM B3 8 L SO mixk 2N EN14 .85 DEATRALZBH 2T L 274 v ¥ 2
WKMA 7o $72, SOmix FHFELETOLBEHEICB W TIE, MEMEERS L ERBED
MEM B3 A ZNEFN S 1 DBATRAELABM 27l %2 74 v ¥ 22z, &5
0.3 e DBERY BB 2 M T RERIMIE L 72 I TH, a2 IS,
B 5 I ISRERIREE L 720 SImixDFENI T L DMK THIT o 726

S9*

20 mM HEPES (pH 7.2)
50 mM MgCl,

330 mM KCI

50 mM G-6-P

40 mM NADP

AKX

— = et e e N

A5t 10 g

* S9 . Sprague-Dawley .5 v FiC7 2/ /NVES =V & 56- RV VTRV EHKE
LTHRHBLAZ-Fya—<Y#)D SY (v MBS : RAA-297, 19938 EEB X o v
F &S I RAA-302, 1993FE 128 84E) #HA L, FHKEET T80 CHBEEMAIESF L
720

7. KRR YEZEFNHIER
REARERBRICHACAERYEOLBRECRET 5720, HERWEOMEEHEIZ R
Li?%ﬁ@%ﬁﬁ]’\# f:o

7.1 MERE&G
EEE TSR MEEC oW T, T/, ABNEMILETIESOImix FET B L UEEE
T OMIBEEC D CHIRSEFEINFISER % £ L /2o WIEEIX, EEESB L OREHNEHEAL

_5_



HE 5004 ~1.40 mg/nd (10 mM) DHFEDOREE FH\iize 74 v Y 2id 1BEIZOVT
2B 2,

7.2 ARV
BERTHR, BEEYETCADOL, 10% RV~ ) VEREINA. fEFF4 v ¥ 2t
EL-RECEEL:, BEH, 01% 2 VA NWNNLF Ly MERTHRB L,

7.3 HIEIHIORIRE L EoRER
WERYE o CHL x4 2 S5 HEWER 3, MMM EERT (Monocellater™,
AN YNRAKFELHERR) *ACTEHOMMBE LT L, BERYE NI OB R
3t A IO E b o THRIEL L7z,

ZDFER, EFEEICBIT 550% OWHIEHIRE LW O 2 T8 2 2 BE (#60% 0 1E5E
HIRED) 1d. 60% DMIEIIGIRE 2 H S L2BE L VEHL 2L A, 028mg/nlTh o
7z o ARHEIEMEILE: DS mix FAET B & US9 mix FEFEE T BIF 550% DHEFEINHIIRE %
AL IR A BB, £NFN, 047 mg/nl B L V033 mg/nl TdH o7z (Table 1, 2,
3BLV Figl) o

8. AERDBEHERL

MR EGE IR O R L ) . REARERBRCHC2UBWEOGRER ., H#E
B & CREHEHALE D S9 mix FEFE T Tt 033 mg/ml . REEHALIEDSI mix FAET T
1047 mg/ml &L, FRENBREHD 12 OBRELPBE, 14 OBELKEREE L,
Bt BBE & L TRV /2MC B X U8 CPA i, IEFHAIK (RERETHER). oy b &S
KIH75) (CHEBLCRB L, TR EARBERRELFRTHICLEITAOA TV 2 BEY
BWH L7



8.1 HEFEE
EREETE, 3RO ENWBBEERIC, MBHELZSOTED 1IFEELRIT, £82
BOF4 v akBni,

it IR (mg/ nd) RLPER Y (hours)
1) N ~ —
2) X ER 0 24
3) BAB 0.08 24
4) BAB 0.17 24
5) BAB 0.33 24
6) EEtExtER (MC) 0.00005 24
7)) BT 0 48
8) BAB 0.08 48
9) BAB 0.17 48
10) BAB 0.33 48
11) FEHEXTEE MO) 0.00005 48

8.2 M BHHEMILE
AHEHEMHALE TR, 3EREOWERY BN BERIC, xIBHEEL LT S9mix % M1X %W
ED, T IFE2HRG. BH 2B 71 v Va2 Hwiz,

iz R (mg/ml)  SYmixDAHE  ALFREER] (hours)

1) LI — — —

2)  BEETER 0 — 6-(18)
3) BAB 0.08 - 6-(18)
4) BAB 0.17 ~ 6-(18)
5) BAB 0.33 -~ 6-(18)
6) FEtEXTER (CPA) 0.005 — 6-(18)
7)  BER 0 + 6-(18)
8) BAB 0.12 + 6-(18)
9) BAB 0.24 + 6-(18)
10) BAB 0.47 + 6-(18)
11) FEMETER (CPA) 0.005 + 6-(18)




9. BB IEARIERIE

1)

2)

3)

4)

5)
6)

7)
8)

9)

R T O BMENS, IV I FERKIBESHW 0.1 ng/nd 12725 & 9 ITHEEBRIC
M. BERTH, BHOMEEY) VBRREE (C™, Mg &%) THY,
¥Ry F4 272 DHIEZ AL, 10 f DEEEICED 2,

1,000~1,200 rpm T 553 f#E L, EEE2BET/lzob, R L MIFIC 3 ut D0.075M
KCIKBHEMA A LI L #3075 ERAE 24T 5 720

RIS, IR D LBIC AV ) T OKEERR . 29 /= =1:3 vW) #H6nL%
Mz, THLOLBEMIERYy 74 V7 LEeHLRMLUTEZEL, £9% 1,000~1,200
rpm T 57 L 72

HEAREEEZRE, BUFER2 IV THzMATHIRBE YRy T4 V7K DR
S, 1,000~1,200 rpm T S4EEE L 72e S OBEEROE Y EL 720

WL L CH-AROMBIRIC, 0.2~05 8 DAV THEMZ, THKEES &/,
MR ZEBROVEER, DO LOEEHELTBVIEATSL KIS ALIHETFL, 20 %
FREZL /2,

254 FERIEET 4 v 22 & 68EHL 72,

AFGAFTIAD 7O R MEBSITHRET, HBRRBIEFS, 2—-FFEFBLURT A4
FEZEZRALL,

L2 ATA Pk, FAFEHE Merck) 45 ol 2 M/1S Y V BRIRME W (pH 6.8)
150 me (ISR U - B CF) 8 FIge e, BEKTELTTVWTREL 72,

10) BB L/ A5 4 FEERR, 2— FESIEHICAT A FFr— AN, &— RACRERER

ol EAERO B 2R L TRIFL 72,

10. ZBefaikor
YEELL 72 A 54 FERDI L, 12DF 4 v v ahbiBo B b2X54 Vi, HiK
DBRBENENFNRBEREG b nE H 23— FMELLRETHOW L. & {LAS

D\

PORBAEFHEL T2 HRPHAGEERL, BELATHMRC2>VTE, X7

AFEDZDNELBEHEORA 7 — VDN E TEHFHRKICEFEL -0
KOOI, BRAREERESZS, MALBYRER (MMS) FREY i & 308K



EITITw, FEEAES 2 VIIEESEEOF Y v 7, I, XBRL EOFEREOR
B LAEHMAMAR (polyploid) DAELEICDWTEEB L, FHEREIC OV T 18 200
. FEHHARIC OVt 1 SO0 DS RPHMBE E ST A2 & & L

11. FCsk & HE

HALTRAT R, VB X UTRMEAS BB L BB ELIERIC O W T oS R ., Bg L~
MIfaZ, BERFOME LI, SN OVWTER L, FHOELEHEHKICE
AL7z

Y ARELETHMBOLBEEREICDWT, 74 v ¥+ —® Exact probability test 2
S0 BT EREE L PR B AL M B X ONEBST B LR IR R 0B BERE 1T o
720

BBRWEOREERFEFEEIC OV TORKHUEL., ALY O¥lERECH Y, b
HREEXH T HMIBOEES 5% KL B, 5% Lk 10% Kt G M. 10% Lk %
Rt E L7zo AL, BERMOBREISR/ONLHE K., REAREHAERD L /IR
&b, BENE. HEREUSERE LEEHERZITI L E LT
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B L B Y EOIT O R % Table 4 8 L U Fig. 2 IZ/R L7,

BAB%INX T 24K 8B & V48R ERALEE L 725 iBEH (033 mg/nd) Tk, MMFEH
WD+ % S TE o 2o FRICURMERLETIEEREINFR
(gapk & #273%) & N7z2%, BILTEERAARI33MIE &M 1A% { BFliT 2 2 & 4%
TEhdol. TOMOMBEICBWTIE, REAOHEERE S L CHEEEAROFER
BOL N o T,

NS LB L 2 RO OB R % Table 5 B LU Fig. 31IRL 72,

BAB% I 2 T SOmix £ T 8 & UFEFIE T CORFMME L 22w FhoMBEITB VT,
POKOEERE B L CEENMROFRERIRO L0222 72,

TR e LTHW/AEEETO MCAAEHE B X U SOmix FF/ET T CPA LHH T
Yot ARSI (cte) R BB T RINT (ctb) 7% EDIEERE & b oMIEAEEECHFR S

2
fand

[#

13-EA (T2 AFWV) }"VEVE, BEREICLD, 24 B L 48K E AL
L7:Ga., MREMHD 22O+ 52 MBE AT TCE Lo -BEEELIRL VTR
DLHEEE (0.08~0.17 mg/nf) BV THROKROMERE LPHEHEUMREFREL 20 o
725

RBFEHEACE BT, SOmix FET (0.12~047mg/nt) B L VIHEFET (0.08~
033 mg/ml) TORFMIALHE L 7250% DMIEHFBELXHL L BRI I BE2EC VT
NORBEICBVTHREADHEERERLEEMMREFR L2 2o 72,

PoT, 13-ERX (TS AFN) RVEVE, LEORBREHT . RBREND CHL
MR REAEELFR LV ERER L,
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Table 1 Growth inhibition of CHL cells continuously treated with 1,3-
bis(aminomethyl)benzene (BAB) for 48 hours without S9 mix

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

0 100, 100 100.0
0.04 9 , 96 96.0
0.09 9 , 96 96.0
0.18 70, 75 72.5
0.35 16, 19 17.5
0.70 0, 0 0.0
1.40 0, 0 0.0

Cell growth was measured by Monocellater ™ (OLYMPUS)

Table 2 Growth inhibition of CHL cells treated with 1,3-bis(aminomethy!)
benzene(BAB) for 6 hours with S9 mix

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

0 100, 100 100.0
0.04 109, 100 104.5
0.09 101, 102 101.5
0.18 98 , 99 98.5
0.35 59, 59 59.0
0.70 2, 2 2.0
1.40 0, 4 2.0

Cell growth was measured by Monocellater ™ (OLYMPUS)



Table 3 Growth inhibition of CHL cells treated with 1,3-bis(aminomethyl)
benzene(BAB) for 6 hours without S9 mix

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

0 100, 100 100.0
0.04 105, 98 101.5
0.09 104, 106 105.0
0.18 91, 88 89.5
0.35 30, 35 32.5
0.70 0, 0 0.0
1.40 0, 9 4.5

Cell growth was measured by Monocellater ™ (OLYMPUS)



Table 4 Chromosome analysis of Chinese hamster cells (CHL) continuously treated with1,3-bis(aminomethyl)benzene (BAB)**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 0 0 0 0 0 0 O 0 0 0 (C00) O0(C00) o000
Solvent " 0 24 200 0 0 0 0 0 0 O 0 0 0 C00) O0C(C 00) o0.00
BAB 0.08 24 200 0 1.1 0 0 1 O 3 0 3 (C15) 3 ( 15) 013 - -
BAB 0.17 24 200 6 1 0 0 0 0 O 1 0 1 ¢ 05) 1 ( 05) 013 - -
BAB 033 24 33 2 1011 0 0 1 O 24 0 9*%(273) 8* 242 ) 0.009 Tox Tox
MC 0.00005 24 200 10 46 124 6 2 2 0 190 3 97 *( 48.5) 96 *(48.0 ) 0.00 + -
Solvent” 0 48 20 0 0 0 1 0 0 0 1 0 1(05) 1(05) 013
BAB 0.08 48 200 60 0 0 0 1 0 O 1 0 1 ( 05) 1 (C 05) 013 - -
BAB 0.17 48 200 0O 0 0 0 0 O O 0 0 0 ( 00) 0 (C 00) 050 - -
BAB 0.33 48 38 0 0 0 0 0 0 O 0 1 0 ( 00) 0 (C 00) 290*7 Tox Tox
MC 0.00005 48 200 0 34 124 14 3 8 20 203 15 101 *( 50.5 ) 101 *( 50.5 ) 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: 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, Tox : toxic. 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 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) Seventy-six cells were analysed. 7) Sixty-nine cells were analysed. * : Significantly different from solvent control at p<0.05.

** . Purity was 99.8%, water(0.018%) was contained as impurity.



Table 5 Chromosome analysis of Chinese hamster cells (CHL) treated with1,3-bis(aminomethyl)benzene (BAB)** with and without S9 mix

Concent- S9 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 0 0 0 0 0 0 O 0 0 0 C 00) 0 (C 00) 0.13
Solvent " 0 — 6-(18) 200 0 0 0 0 0 0 O 0 0 0 C 00) O0( 00) 0.00
BAB 0.08 — 6-(18) 200 6 0 0 0 0 0 O 0 0 0 C00) 0 (C 00) 0.00 - -
BAB 0.17 — 6-(18) 200 0 0 1.1 0 O O 2 0 2 (10) 2 ( 10) 0.00 - -
BAB 0.33 — 6-(18) 200 1 3 0 0 0 0 O 4 0 3 C1s) 3 ( 15) 0.13% - -
CPA 0.005 — 6-(18) 200 0 1 0 t 0 O O 2 0 2 (1.0) 2 ( 1.0) 0.13 - -
Solventl) 0 + 6-(18) 200 0 0 0 0 0 1 o0 1 0 1 ( 065) 1 ( 05) 0.25
BAB 0.12 + 6-(18) 200 0o 0 01 0 0 O 1 0 1 C05) 1 (C 05) 0.25 - -
BAB 0.24 + 6-(18) 200 0O 0 0 0 0 1 O 1 0 1 ( 05) 1 (C 05) 0.50 - =
BAB 0.47 + 6-(18) 200 0 0 0 0 0 0 O 0 0 0 C 00) O ( 00) 0.00 - -
CPA 0.005 + 6-(18) 200 4 58 110 3 4 1 30 210 0 94*( 47.0 ) 93*( 465 ) 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: 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) 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 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) Seven hundred and ninety-four cells were analysed. * : Significantly different from solvent control at p<0.05.

** : Purity was 99.8%, water(0.018%) was contained as impurity.



) ~=Jk== treated for 48 hr without S9 mix
00 ¢ —@— treated for 6 hr with S9 mix
e Jmme  tregted for 6 hr without S9 mix

Cell growth (% of control)
S
1

0.0 0.5 1.0 1.5
Concentration (mg/ml)

Fig.1 Growth inhibition of CHL cells treated with 1,3-bis(aminomethyl)benzene



20

mee Qe structural aberrations, treated for 24 hr
] = structural aberrations, treated for 48 hr

==0== polyploid, treated for 24 hr

- -.- -

15 4 polyploid, treated for 48 hr

% of cells with chromosome aberrations

10 4
5 4
0 .zm ‘ , ,
0.00 0.10 0.20 0.30

Concentration (mg/ml)

Fig. 2 Induction of chromosome aberrations in CHL cells continuously
treated with 1,3-bis(aminomethyl)benzene without S9 mix
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1 = b= structural aberrations, without S9 mix
—Jll— structural aberrations, with S9 mix

{ ==== polyploid, without S9 mix
154 ==H== polyploid, with S9 mix

% of cells with chromosome aberrations

10 -
5 -
f ]
0 m—_’
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Concentration (mg/ml)

Fig. 3  Induction of chromosome aberrations in CHL cells treated with
1,3-bis(aminomethyl)benzene with and without S9 mix
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