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L35

L2 AF VL IAFT_B D CHL/IU M (F ¥ A= —X LR — W R) 2 AV DY iR
REABEERL, CORBEREFRIELT,

R EDTDIZERE LM MEI RBRORBREL LIS, TTORBRSEM (59 mix FEET
BEOFEE T O RALE, 24 FrRHEFAE) T 1.2 mg/mL (9 10 mmol) % S AAER E L L= LUF
DOREHEZREL TREERRTRBREERL,

S9 mix FEFETE FOERFRIALER - 0.48, 0.58. 0.69. 0.83., 1.0, 1.2 mg/mL (A H 1.2)
S9 mix fEE T OERFHE4LHE :0.48, 0.58. 0.69. 0.83. 1.0, 1.2 mg/mL (At 1.2)
24 PR EEFEALIE0.16, 0.24, 0.36. 0.53, 0.80. 1.2 mg/mL (/A 1.5)

7B, NIRBIEOF R, 59 mix IEFE TRBIOFE T OEREELED 1.0 mg/mL LA EDRER,
BLO 24 FFEREFTAAE O 1.2 mg/mL & EB COBBMAIFIZEER PICILESZED NI,

Yt R HTIC L B B L e S EIE RO TR RED LI AT RE R R R E AR EL, T ORE
EETUTO 3 RERAZBIENRELT,

S9 mix ETEE F ORI LR : 0.58, 0.69, 0.83 mg/mL
S9 mix TE7E F SRR AL :0.69, 0.83. 1.0 mg/mL
24 PR HEEEALTE  0.36, 0.53, 0.80 mg/mL

P KT ORBR, #ERFICOWVTT TN TOMI LM CHRETENICE BRI b
3otz MR SV TCE T R COABREHR VTR EFAICE B2 (B 1.1~2.6%)
HFD LI, 24 FEESEFTAAEIC SOV CIIABKREFELRD b,

788, FERWHE ThD safrole (I DOV THREKRFRB THHEOFERNBLILTCND, LLEORERL
0, 1,2-AF Lo DA F IR AIRRBR LA T T CHL/IU MRS E R EILFB R LRV WS, 54kt
MAE AR T DL

ERBEH

L2-AF L o IA R AR B DY R BTN 2 f ~572 £ CHL/IU filiaa o 5e
RS E R A FER LT,
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HEHAKSAEGLP

KRBT, [HHEEWEEIROIREBROFIEIC VT (ERL 23 € 3 A 31 BT, 3R 0331
71 BFEAFHERRRLFER., TR 23-03-29 WEE 5 SRFELENEEERR. BIRERSE
110331009 SREARESRBEECRFHR@H) ICERL, THRICFYEE RO E Ei 3535k
FaERIT BT o RNE ) (AL 23 45 3 3 31 AfHT. A 0331 B 8 SEAEFHEEXELRDE., Tk
23-03-29 WRE 6 SRFEXEMNEEERRE. BRERSF 110331010 SREEREREBRFR
BE) B EFFLTEmLE,

M ETE

1. #HBRWE

WHRME THD 1,2-AF L IFF B %4 (IUPAC £) (1,3~ U Y — /b 34
1,2-methylenedioxybenzene, B§#5:1,2-MD, CAS &5 :274-09-9, 43 F3::C,HgO,. 0 FE:122.12, &
v &5 :CRETG. M :99.9%(GC) . Appendix 1 ZRITEE~IEWEATERDOFERKRETHD,
wmmEowm( ik gs Avendx 2 1w, gL - -«
ERECEBARBTHR (FRMIE:3~7°C)  EX T TRE L,

WRMERIEOREMEICHOWTT, MaT 2T — v — MRz B2 & 0 TICBWUILET
HAZENEREHE SN TS, T, TEFERMIBWTERBAT(AIE B 2012 F£ 8 A 3 B)BLOE
BRATHGRIZER 20134 2 A 19 ANZT —U=EHIRIN 5 B 5HE AWV TIRIMR AR R~ 7 b L2
EL. MEOBEIERBICE(LOBENZL2HRLEZ GRBRE S M-12-021),

2. BBEXTERME

S9 mix FETETE T OAMFFEME LI 24 FFFERLAEAOBEMBYELL T hvA2 0 C
(MMC, mv &2 :558AAA, I FIBREEX V) & Ve, 72, S9 mix 7E7E T O MR RIALER A OBt
B LT 7aRA77IR(CP, gy &5 :120M1253V, Sigma Chemical) # /=,

AT, ZhHOBMEXH R E S B RENAAK (2y MES 1 K2B90, REBEETIH) BN, B
FERTE (-30°C) LT JRiK (MMC: 20 pg/mL, CP:1 mg/mL. FA& A :MMC $L 0% CP 34z 2012 4E 10 A
5 B)&FAREEL C, A% 6 A LIPIZRBRIZAV,

3. MM EEE L

CHL/IU #ifaiE, a8 —R23 25 AT, BAEICBO OIRearBREORMICEHShTn
%, ZO#MA JCRB MR N2 L0 ATF (1988 42 2 A 10 B AT, AFEREOME 4) L, fHE . RIE
2 % (KHR) PIC B R AT (BITEDOREEL 23) LTz, Z20Hia (NI 16 B, = (27" 7 X< 0%
YeroU) % | SRR HEAR 10 X CRERRBG SN HIEER) B LU0 2 AR (Je e R 25 35 TR AV,
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B2\, R ILYE (CS, my hEE 51522123, Biological Industries) % 10 vol%¥RANL 71 —2" /L MEM
BEFEUE (10%CS/MEM) VY, CO, Ao F 2_X—F— (5%CO,, 37°C DB T) N THELL, 11—
7 v MEM BRI, 4 —2 /L MEM $E#til = 21 | O R (B K RER) 4.7 g (2R SRK%E 500 mL Nz T
WAL, SERKWEE (121 °C, 15 ) LEboIl, L-Z7 230 (B KBER) 24 0.15 g, 10
w/VhNaHC O, KIEKZ ) 10 mL EEANCHIML TRAKL-,

4. S9 FUNEK

S9(myhEHRAA-647, 2012 4F 3 A 30 HELE, BL U RAA-653, 201242 7 A 20 BELE, Fya—
TN T2 /NAEE— Lk 5,6~ TR B R LT T BERDE Sprague-Dawley &7 DT
MEFARLI=bOZHEA L, FR £ CRBIKIERE (-80°C) IZRE L, BE®% 6 » ALINIZERLE, 71
32— Z-6-Y B (G-6-P, Sigma) , p-=2F > TIRT T =2V XIL4FRY B (B-NADP", A= %L
B2 T 3) BL O KC #REEUKITEN L, IBRAREL CRBIKIR (-80°C) IZIRE L, (R GRE% 6
A LR 1Z23iz S9. MgCl, 38X 8 HEPES (pH 7.2) /%, S9 mix &L7z, BRI
10%CS/MEM: S9 mix % 25:5 OEIETRFLIZ S9 SUSRAE F = (B s DB IR 15 vol% S9, 0.83
mmol/L G-6-P, 0.67 mmol/L B-NADP", 0.83 mmol/L MgCl,. 5.5 mmol/L KCI, 0.67 mmol/L HEPES),

5. WERRMERBIROME

ERRAEDO T RHRETORBR . BRI IRBRICLE R E TARICEMLURND, VAF VANV RFX Y
K (DMSO) IR R L 7= 2735, ¥EHEE LT DMSO (2w bR KWK3063, Fiytaisk T2 4554 m)
&V,

WHRYWEETEL-OS , B (DMSO) 22 TR (120 mg/mL) & RERFFR&IL 72, £ DRIRE AL
TEEFHRL CTROREOCHBRMERARKRELFARL . TNOOFEIRE 1 volbRML TLEEIT-
77

[ B e FE o ) Bk ]

0.938. 1.88. 3.75, 7.50, 15.0, 30.0, 60.0, 120 mg/mL (£ 2)

(G Rk B 3R]

S9 mix FETEE T B OFEE FOERF AL 48.2, 57.9, 69.4, 83.3, 100, 120 mg/mL (At 1.2)
24 FRAEREALBER 1 15.8, 23.7, 35.6, 53.3, 80.0, 120 mg/mL (4 H 1.5)

¥, By ERRR (R AR BRICED, BB B1a, EAEOE(LOBENZLERHEREL
7

WRWEOBEF TCOREMIZOWTUL, BREMFRRTICE W TER, XX T TRELZ 0.01
mg/mL LN 120 mg/mL DBEORBRIKIZ OV TIREE 24 B OLZEMEZHERL- GRBRES
M-12-021), '
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6. HRACIETEI AR

ufn R BRI WD R E OLIRREEAIRTE T D720 BREBRIET AR T AT 1.2 mg/mL
(%9 10 mmol) Z & Fm ALER L 9°5 8 IR EERE (0.0094~1.2 mg/mL., ZAEL 2) ZF% E L CHERA B P 1 ) 3
BR& EMELT,

CHL/IU #Efa% 0.25%N) 7L & BT L7214, 4 X 10° {8/ mL ORIESREREL, £ 5 mL
2X10ME) ZHTAT (v = (BEE6 cm) ICHEREL -, K& 3 A BICU TOFIECERRAER L
ONERRALEEEAT 572,

SO mix FFEAETEBINFEET CEBBLUETIEA. T v aDBEREREEZNTN
10%CS/MEM FL 1N S9 IR EAHE (3 mL/ T (v =) Licth, A (Mt R) SR REOWSHRY)
BB E 1 volbiRN (30 puL/7 4vi=)L 6 RERALERL7, A% MEM (MLIERE) THEL.,
10%CS/MEM (5 mL/7 > i/=) TSHIZ 18 FEEEE LIz, AT T2HGIEE T v 2 DR Ik%
10%CS/MEM &Z3#a (5 mL/ 7 4w =) Lith, Bl (RS R) S35 REOHBYE RN KRS 1
VOIERAN (50 pL/T v =) L 24 BB L7, B8 2 DT 4y 2% AV, Fo, BB
U TR BITAEE IR P OB O A E4 IR TR,

PRI T 4% BERIRAR T, 5 mL @ 0.02 w/VSEDTA &4 PBS(Ca* BL U Mg R E) &M%, B~y
T AT IO AT LT, (323 LTI A= LB IZ L, 0.5 mL DFARARE % 9 mL @ ISOTON®
I (Beckman Coulter) {IZMNZ, 23— /& —H7&Z—(Z2, Beckman Coulter) CHIEEZRIEL . BEFEM
HOEZELLI,

7. Qe fk R AR

R IHRBR U TIEFRURRE G CRAREFRBREIT o7,

AR TS R OB R AL LI, T NTOLESEM T 1.2 mg/mL (I 10 mmol/L) % & e AL FRIR &
- ELT, S9 mix FEFFTE T BEOTFIE F ORI OV TIIALE 1.2 T 6 JREREREL. 24 IR
BRI OWTIE, A 1.5 TE 6 IBEMARE LI, SOIELE (FRHE) S FREE R KOS R B
BRI 1 REDHIZ 2HDT 4y 2% B,

B e BREELC DU T, BEFE IR Z 10% CS/MEM F7213 S9 SR L2 #a L 7= #% . MMC (20 pg/mL) %,
S9 mix FETFTE FORRFRILIRTIL 15 ul/ T o= (IR 0.1 pg/mL) | EHALERTIL 12.5 pl/
F o a (B PEAE0.05 pg/mL) FRINLT=, S9 mix fE7E T DOERFEIALEECIX CP (1 mg/mL) % 30 ul/
Favia (BREEE 10 ng/mL) FAINLTZ, 7238 MMC BL N CP IZINLORE Cha O E R
ERRTIHIEDMONTVS, T, BB B L OHBRYE LRI OV T, LR L
OMLERRE T RFIZ B8 R O LB D 4 IR TR~

BERAE T O 2 BERIANS . I EIR 2 RALRED 0.1 ng/mL AZ22BXDIZ LT, BERK T, 13
WA¥ET 0.02 w/vih EDTA &8 PBS(Ca> BLU Mg RE) T (vadizh 5 mL MA T~y T4
T EVHIRAZ L, IR EILE IS Ui, et () TR B L OB B LHE IOV TE,
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0.5 mL OHIERREKZ 9 mL D ISOTON®IITMZ , 22— /L& — Ay 2 —THIRBEA R E L, HE5EH]
DIEEL LT, B OEINBRE I (1400 rpm, 5 4) L, EEEET-%. 3 mL DIKIERK (0.075
mol/L KCl ZKIEIR) & 1NZ.. %9 30 4y BURIRAIRZAT ol IRIRME Y% | BRI (A5 /— /L KEE=3: 1
(v/v))% 6 mL MNZ TEMICEEEL, BILL, £0%, BEEE T FORE2E EiRE M GEikL
<o ZOBEEBRIELSHIZ 1 BT o721%, D BOEERE M THIREZREL, ZOVEBEATART TR
(B LD TuAMNTFICHBRE S 2 FEBFBIURTANESEZRA) LICHETL, ZOEERFEL
oo 1 Tavadlzh) 6 MORATANEREZER L, 28, 20RO GHETE R (80%% 8 2 A HEFEHT
) Lrp o T BRI B AR IS DV TR B RIEA R ERL L 2o 72,

TERILT=RSANEARE 70 volh A% /) —ZHERIELT=DE 3 volde ¥ L5 (pH 6.8 ™ 1/15 mol/L U
VR EIR CTRIRFGR) T 8 Ak, KEKTTTWTRREL

8. Yeaikorti

QEESITICRSI T, 1 TayvahbBbhic | MOEAREZRWTREDOE OV THLS RO
53 H7 (500 AR /REAS) ATV, 0.5%KTHE D50 FHEH A R UG A 1T R EE LI REELHIWTL . 47 FTHE
BRERERELZNIVIEOD 2BREZBIENSREL, Fio, EARBTZVO T ATRE 2 /o T # MR >
ROGEIE, FOBEBBL CEEINRERRELE,

TAva l MOLELGNTEATANER 4 % 4 N\OBEEDFINENLBEEENR 507 IREE
THW LT, R ENLUEAY, D OBURL TORWSE P EIEAYEL, 1 BH7-0 200 # (100 D/
T, 25 M/ BIEERE) O F P M (Pt 23~27 ) IZ oW O SR E ORBEI R | 1
BEH7-0 800 {8 (400 MR/ T v =, 100 MR/ BLEE) D/ H P HIMIRIC SV TREEME IR (Rl
3 38 AL L) DA~ TORRICE SO TEEREE R DOMla L E a0 HEREERD
7

Froy 7V BLOUIBERABEERFOSEIL, BARBEZEZFRYS - WABYRARS S Vizksy
FEIEICE SO TTo7, ¥y 7 BLUEIENIC W TS A5 RIE LS IO FE R G M T 2 F v o 7,
FAL HEDENEOEREIWEEREL ., Fry 70 oW TS R EBEREOHFEITITZ DR IEL
L7,

PEEOBERTE vy 7 2R E2F T8 R OB MEMRD HBEIZ DWW T, BT REE
LR E AL R 35 K OB R CL Ty Uy — DEEERERIE (p€0.01, A ICkW B EER
FEZEERLT, Flo. AEEDVRDONICAIREMFIZOWTI, BT 7o =7 SAS*Z W Tas
T T IT P OMERHERRE (p<0.01, AR 21T o7, ZNHLDOMER RESELL, £HFENE
RHOBOHWE ML TREAREFRIEOTMAR ST o7,
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FRTDHENTEGISEHABROEEMEICFELZRFT RV OHIEERVRBRIITEEIZKHEL
>1=C¢&

AREBRHF I, TP RIDIENTERDSTRBROEETICEEL RIT TRV OHIFRER VR
BREFE I IE D212 1T o T,

HBRHESIUEE

FEFHEDT- DI Fha LT AR FEHHI B O 5, 50%D Hpa EFEIME R E 1, S9 mix FEFET
BILOTFE T OEFRFFLE TIEENEI 0.90 mg/mL BE T 0.91 mg/mL., 24 BFEEFTALE TIX 0.71
mg/mL LHEESNT, AIRBIEDHE R, TS CTOABEKM T 0.60 mg/mL LL_ DR E COBBRIARIC
BRI PR EE A 3R b7z (Figure 1),

LLEDRERED, TN TOLEEMT 1.2 mg/mLET 10 mmolZ ik @ AR EL L T T REDIRER A&
EL, e f R R BREERL,

S9 mix FETETE F DS RFREIALHE - 0.48, 0.58. 0.69, 0.83. 1.0, 1.2 mg/mL (A K 1.2)
S9 mix fF1E T O RFRIALER 0.48, 0.58, 0.69, 0.83. 1.0, 1.2 mg/mL (A kk 1.2)
24 B ERALEE 0.16. 0.24, 0.36. 0.53. 0.80. 1.2 mg/mL (£2H 1.5)

7B, HIREBEORER. 59 mix FEFETBIOFEETOERRLED 1.0 mg/mL LLEORERL
24 FEREFEAE O 1.2 mg/mL JRERET, MIRBRIARHIRERIK TIZILES RO b,

Yt RN SESL B ER LT FHEH O T ORE R, ST Aliee B m AL, S9 mix JHEFETR
FOVEE T 0B TIX 0.83 mg/mL BLO 1.0 mg/mL, 24 BFRELEFTALIE T 0.80 mg/mL &72
STz, LIEBo CHMBEMG T, TOREELETL T RO 3 BEFHAHENSELL,

S9 mix FETEFE FOOERFREIALER :0.58, 0.69, 0.83 mg/mL
S9 mix FE1E T OERFEALHEE:0.69, 0.83. 1.0 mg/mL
24 RS EFEALER 0.36. 0.53. 0.80 mg/mL

PRSI ORE, BEREEE THMITT N COLELEH THREZMICEEZEMIRDS
Niehofe, EEMEIRIZ DV TIE S9 mix FETFIE T OB HALER CIHEIREERE (0.58 mg/mL) LW
R EEEE (0.69 mg/mL) CREEHFERNC A BREM (MR TN L1 1.6%I LT 2.6%) 278D LA,
FARETFHEERD LI 2T, 7235, FIREHTIIENEMA RO b7z (Table 1), S9 mix FFET
DRI R ALER CIHEIR EERE (0.69 mg/mL) LU IR AR (0.83 mg/mL) THEET AN A B8 (H
R ZNFN LO%BLIO 1.1%) 2353806 7b 00, AEEREEIIROON -l 225, TR

10
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TIIZEPEIDFRD HALT (Table 2) . 24 FFRER LR Crim R B (0.80 mg/mL) THEHFMICER
ZREEIN (B 2.3%) 23 FRDH O, FABKFEELROOI (Table 3),

BRI B DR R &2 o T AR SAEIT DUV T Dy BE KD T2EZ A, S9 mix FEFEAE T OERF
VRS KON 24 BEEE R AAER TIE, £ 11.2 mg/mL BEW 9.3 mg/mL &72-7=, 77, S9 mix FF1E
TOERFFABIZ OV TEIEEBRED 10 524 E (21.6 mg/mL) &720% 841 L7z 572,

Bt FRE L L CHIV Y2 MMC 1, S9 mix FETETE T ORI JUSER LRI B\ T Al
OREERFEEFH L, CP 1L S9 mix fFE T OERERLEIZ B W TR EFROEERFEEFR L, Zhb
DFERLD, KEBRFZRORIL MRSz (Table 1, Table 2, Table 3),

1,2-AF Lo A XL _oB Uit YR CEBLMEL AV IERERL RRAR (RRES:
M-12-021) TIEREMEDOFRERBBELNTVD, 228, FHEWE THD 1 ~hydroxysafrole TIZEIFHIRE
BB TRt 2, Safrole CIIEREAEERABR CIIEM, Fr/=—X - N2AF—HHMIaE VD
Qe R B ERBR CIIB O RS R ENShTND Y,

LU EDRERID, 1,2-AF LoD F o~ Biid, ARBRSM T T CHL/IU MiRRICHEREITFHR
U3, (BB R T a0 EmL,

S & Xk

1) AARELZREFEZS - WALBYABROBEE: LFDEICLIRERREE TN, BIRENE,
HR(1988)

2) BREXR-GHEE BE BEERRET—F4&E 1. /=7 AME A (1980) | p225-226

3) MARBEHE s, B ERBRT —ZE, FE 1998 £ERK. Life-Science Information Center,
BT (1998)  p438

11
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120 |
f—;wo.g/ A
~ 80t
£ 60
2
= 40 |
20 t
O 4!‘ L Ll L IR A NN 1 BRI | L TR W)

0 0.01 0.1 1 10

Concentretion (mg/mL)
Figurel Growth inhibition of CHL/IU cells treated with 1, 2-methylenedioxybenzene
@ : Short-term treatment without S9 mix
A :Short-term treatment with S9 mix

M : Continuous treatment (24 hours)

As the results of observation by the naked eyes, precipitation was observed at 0.60 mg/mL

(A) or more at the beginning of the treatment in the medium under all treatment conditions.

12
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Table 1 Chromosome analysis of Chinese hamster lung (CHL/IU) cells treated with 1,2-Methylenedioxybenzene (1,2-MD) for 6 hours without S9 mix
Concen- S9 Time of Concurrent” Mitotic®  Number . Number of cells with Number ©
) ) ) Number of structural aberrations 5 aberrations . 2
Group tration mix  exposure cell growth index of cells Others of polyploid Trend test
(mg/mL) (hrs) (%) (%) analyzed gap ctb cte csb cse mul Y total +gap (%) -gap (%) cells (%) -gap POL
Negative " 0 - 6-(18) 100 NA 100 0 0 0 1 0 0 1 0 1( 1.0) 1 ( 10) 0 (00)
100 0 1 0 0 0 0 1 0 1 (. 10) 1T ( 1.0)Y 2 (05)
200 0O 1 o0 1 0o 0 2 0 2 (10) 2 (C1.0) 2 (03)
1,2-MD 0.48 — 6-(18) 81 NA not observed
1,2-MD 0.58 - 6-(18) 82 NA 100 o t 0 0 0 0 1 0 1 (1.0)y 1 ( 10) 6 (15)
100 0 2 3 0_0 0 5 0 S (S0) 5( 50) 7 (18)
200 0 3 3 0 0 0 6 0 6 (30) 6 ( 3.0) 13* 16 )
1,2-MD 0.69 - 6-(18) 73 NA 100 0 0 0 1 0 0 1 0 1 ( 1o)y 110y 7 (18)
100 0 1 0 1 0 0 2 0 2 (20) 2 (20) 14 (35"
200 0O 1 0 2 0 0 3 0 3( 15) 3 ( 15) 21*% 26 ) NA —
1,2-MD 0.83 - 6-(18) 65 10.6, 10.4 100 0o 0 0 0 0 O 0 0 0(C 00) O0(C 00) 4 (10)
100 0 1 0 0 0 0 1 0 I ( 1.0) 1 ( 10) 4 (10)
200 0 1 0 0 o 0 I 0 1 ( 05) 1 (05) 8 (10)
1,2-MD 1.0%° - 6-(18) 13 NA not made chromosome specimen
1,2-MD 1.2% - 6-(18) 7 NA not made chromosome specimen
MMC 0.1 pg/mL — 6-(18) NA NA 100 7 38 34 1 0 0 100 0 57 (57.0) 54 (540) 0 ( 0.0 )
100 2 31 78 2 0 0 113 1 62 (62.0) 61 (61.0) 0 ( 00 )
200 9 69 132 3 0 0 213 1 119 (595) 115*%(575) 0 ( 0.0 )

Abbreviations: gap, chromatid gap and chromosome gap; ctb, chromatid break; cte, chromatid exchange; csb, chromosome break; cse, chromosome exchange (dicentric and ring);
mul, multiple aberrations; +gap, total number of cells with aberrations including gaps; -gap, total number of cells with aberrations excluding gaps; POL, polyploid;

MMC, mitomycin C; NA, not analyzed.

1) Dimethyl sulfoxide was used as a solvent and added at the level of 1 vol% to each dish. 2} Cell numnber, representing cytotoxicity, was measured with a Coulter Counter.

3) Metaphase frequency was calculated by counting 500 cells in cach dish.  4) When the number of aberrations in a cell was more than 9, the cell was scored as having 10
aberrations. 5) Others, such as attenuation and premature chromosome condensation, were excluded from the number of structural aberrations.  6) Eight hundred cells were
analyzed in each group. 7) Cochran-Armitage's trend test was done at p<0.01 (one-side).

*, Signilicantly different from the negative control at p<0.01 (one-side) by Fisher's exact probability test.

pb, Precipitation was observed at the beginning of the treatment in the medium by the naked eye.

#, An endoreduplicated cells was observed.

13
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Table 2 Chromosome analysis of Chinese hamster lung (CHL/IU) cells treated with 1,2-Methylenedioxybenzene (1,2-MD) for 6 hours with S9 mix
Concen- S9 Time of Concurrent” Mitotic®  Number . Number of cells with Number @
Number of structural aberrations . .
Group tration mix  exposure cell growth  index  ofcells Others ” aberrations of polyploid Trend test ”
(mg/mL) (hrs) (%) (%)  analyzed gap ctb cte csb cse mul? total +gap (%) -gap (%) cells (%) -gap POL
Negative 0 +  6-(18) 100 NA 1000 1 0 0 0 0 0 1 0 1 ( L0) 0( 00) 0 ( 00)
100 0 1 0 0 0 0 1 0 1 (10) 1 (. 1.0) 0 (00)
200 I 1 0 0 0 0 2 0 2 (10) 1. (05) 0 (00)
1,2-MD 0.48 + 6-(18) 83 NA not observed
1,2-MD 0.58 + 6-(18) 95 NA not observed
1,2-MD 0.69 +  6-(18) 86 NA 1000 0 0 0 0 0 0 0 0 0( 00) 0( 00) 4 ( 10)
100 0 1 2 0 0 0 3 0 2 (20) 2 ( 20) 11 (28)
200 0 1 2 0 0 0 3 0 2 (1.0)y 2 (10) 1S* 19)
1,2-MD 0.83 +  6-(18) 82 NA 00 0 0 3 0 0 0 3 0 2(20) 2( 20) 4 (1.0)
100 I 1.0 0 0 0 2 0 2 (20) L (1O0) 5 (13 )# NA —
200 1 1 3 0 0 0 5 0 4 (20) 3 L5)Yy 9*% 1.1)
1,2-MD 1oP + 6-(18) 54 16.6,17.4 100 0 3 I 0 0 0 4 0 3( 30) 3 ( 30) 2 (05)
100 0 3 1 2 1 0 7 0 S (50) S50y 2 (05
200 0 6 2 2 1 0 11 0 8 (40) 8 ( 40) 4 (05)
1,2-MD 12P + 6-(18) 11 NA not made chromosonie specimen
CP 10 pg/mL + 6-(18) NA NA 100 1 15 11 0 1 0 28 0 21 (21.0) 20 (200) 1 ( 03)
100 0 12 17 3 1 0 33 0 27 (27.0) 27 (270) 1t (03 )
200 1 27 28 3 2 0 61 0 48 (1240) 47*235) 2 (. 03)

Abbreviations: gap, chromatid gap and chromosome gap; ctb, chromatid break; cte, chromatid exchange; csb, chromosome break; cse, chiromosome exchange (dicentric and ring);
mul, multiple aberrations; +gap, total number of cells with aberrations including gaps; -gap, total number of cells with aberrations excluding gaps; POL, polyploid;

CP, cyclophosphamide; NA, not analyzed. '

1) Dimethyl sulfoxide was used as a solvent and added at the level of 1 vol% to each dish. 2) Cell number, representing cytotoxicity, was measured with a Coulter Counter.

3) Metaphase frequency was calculated by counting 500 cells in each dish.  4) When the number of aberrations in a cell was more than 9, the cell was scored as having 10
aberrations. 5) Others, such as attenuation and premature chromosome condensation, were excluded from the number of structural aberrations. 6) Eight hundred cells were
analyzed in each group. 7) Cochran-Armitage's trend test was done at p<0.01 (one-side).

*, Significantly different from the negative control at p<0.01 (one-side) by Fisher's exact probability test.

pb, Precipitation was observed at the beginning of the treatment in the medium by the naked eye.
#, An endoreduplicated cells was observed.
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Table 3 Chromosome analysis of Chinese hamster fung (CHL/IU) cells continuously treated with 1,2-Methylenedioxibenzene (1,2-MD) for 24 hours without S9 mix

Concen- Time of Concurrent” Mitotic®  Number . Number of cells with Number ¢
. . Number of structural aberrations 5 aberrations ) ] »
Group tration exposure cell growth index of cells Others of polyploid Trend test
(mg/mL) (hrs) (%) (%) analyzed gap ctb cte csb cse mul Y total +gap (%) -gap (%) cells (%) -gap POL
Negative K 0 24 100 NA 100 0 2 0 0 O 0 2 0 2 (20) 2 20) S5 (1L3)
100 2 0 0 0 o0 0 2 0 1 (1.0) 0 (C 00) 0 (00
200 2 2 0 0 0 0 4 0 3 (15) 2 10) 5 (06)
1,2-MD 0.16 24 87 not observed
1,2-MD 0.24 24 84 NA not observed
1,2-MD 0.36 24 82 NA 100 1 2 0 0 0 0 3 0 3( 30) 2 20) 11 ( 28)
100 I 1 0 0 1 0 3 0 3 (30) 2 (20) 0 (00)
200 2 3 0 0 1 0 6 0 6 ( 30) 4 ( 20) 11 (14 )
1,2-MD 0.53 24 64 NA 100 0 0 0 0 O 0 0 0 0(C 00) O0( 00) 7 ( 1.8)
100 0 1 0 0 0 0 1 0 1 (10) 1 ( 1oy 8 (20) NA
200 0 I 0 0 0 0 1 0 1 (05) 1. (05) 15 (19)
1,2-MD 0.80 24 54 92,84 100 i 1 0 0 O 0 2 0 2 (20) 1 ( LO) 11 ( 28 )
100 1 0 0 0 0 0 1 0 1 ( 1.0) 0 00) 7 (18)
200 2 1 0 0 0 0 3 0 3 1L5) 1 ( 05) 18*% 23 )
1,2-MD 127 24 12 NA not made chromosome specimen
MMC 0.05 pg/mL 24 NA NA 100 4 38 8 2 0 0 129 1 75 (750) 74 (740) 0 ( 0.0 )
100 2 46 100 1 0 0 149 1 62 (620) 62 (620) 0 ( 0.0)

200 6 84 185 3 0 0 278 2 137 ((68.5) 136* 68.0) 0 ( 0.0 )
Abbreviations: gap, chromatid gap and chromosome gap; ctb, chromatid break; cte, chromatid exchange; csb, chromosome break; cse, chromosome exchange (dicentric and ring);

mul, multiple aberrations; +gap, total number of cells with aberrations including gaps; -gap, total number of cells with aberrations excluding gaps; POL, polyploid;

MMC, mitomycin C; NA, not analyzed.

1) Dimethyl sulfoxide was used as a solvent and added at the level of 1 vol% to each dish. 2) Cell number, representing cytotoxicity, was measured with a Coulter Counter.
3) Metaphase frequency was calculated by counting 500 cells ineach dish.  4) When the number of aberrations in a cell was more than 9, the cell was scored as having 10
aberrations. 5) Others, such as attenuation and premature chromosome condensation, were excluded from the number of structural aberrations. 6) Eight hundred cells were
analyzed in each group. 7) Cochran-Armitage's trend test was done at p<0.01 (one-side).

* Significantly different from the negative control at p<0.01 (one-side) by Fisher's exact probability test.

pb, Precipitation was observed at the beginning of the treatment in the medium by the naked eye.
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Appendix 1
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