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VI INN—FFH A F (DCPO) E, CHLAUMM (Fy A4 =—X - NARXF—, Jiil
R) CRBEEARELFEL e o7,

DCPO ® CHL/IU #1243 % 50% WAEEIHIREE I, S9 mix 4T THEBFEMEL 7
A (SO RIBTEFC oM LB 18K OMEREE) B XU S9 mix FHAE T THEFH
ML BA (SO RIGHOf b D IC MEM %2 ) . £1EN0.073 mg/mL B
XU 0.0046 mg/mL THo 7z, Tz, BHEME GFresgih © 4RHLE) 0BG’
0.039 mg/mlL & % 5 72,

O LORBARRERBR TR, £TORIERFINICTE VT, 50 %858 M KR E O
MERELREAIEE L L, LTAK2 TR SIBEZREL 2. REEKITVFTRER
EiREEIE. SOmix fFE T B L UIEFA T CHRMLE L3546, €2 0038 mgmL
B XU 0.0023 mg/mL DEREL 72 ), 248 EEHALIRIC BV T 0.020 mgmL & % o727
B, INLORELZEDTUT IRELZBEIRL Lz,

Bt R DR, DCPO 32 TOMIRFIC BT, REAREEZFRL 2P o2,
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{LEWE OEEFEEZFHME T 2 -0 0EPRFREO—2 & LT, WAEYEEMk % H
W REBKREERBYH 5, (LEWEIC L o THFB SN RBARE I, K3 L THEE
BE (Fryv 7, O, ) L BEE (BFEREAR. E28EMR) 5 0. 5FR
DNABE, BB EHBOSABBORELREE KL T, KRB THW CHLIU M
faid, PaABID% . — BRI R O L TREBARE ORBBRENR V2D
Lo RRERBRICE CHVLNE,

EREYEOMBAOEY (DNA X7-388r% ) ([OT 2EMR. BERERT 25
A&, RHAERALS N TEREEEIBHAL G ICKIENS, LPL2FL, BBREA
DEREERBRICH Ve PEEMRE T, RBEEILEIE V2D 2V iEdHoTH
EEMEVC LD, — ISR T Y FOFBE» LR LZFAEY A — b 9000Xg EiF
(S9) ZALFWEORIEEALZRIETE7201CHVE, REARERRICBVWTIR, B
B 2B T 5000 HRF & LT, S9mix FEFET TOERELEDL X OF G FHL
A DY 02 TREEEAE A % 42 220 ORERFI & LT S9 mix 7 T TOEKMH
SUEY o SR

OECD Bt b MR L MR RIR 2 BHRATERO—R L LT, DCPO DMlfdEIn%
BB % SIS 5 72, CHL/AU MifE % A\ 2 kBB R BT EiE L7, 2 BEARRE,
(R ES R LRBROFEICOWT]  (F 94 108 318, RIFELE 2875,
A 1275, FR09 - 10 - 31 FE2E) BXT [OECD HEHRBRIT A F T4 > 1473
WCHERR L . [MbEWE GLP e | (BBAD SO%E 3A 31H. IRIRESE 395, FERE 22975,
S9EJFE 855, ETIRA 634E 118 180, BRI 2335, HEE 385, 63EFE 823%5)
WCEDOSWTERL 72,

B & ]

1 BBRYESB X UBEYRYE
¥WEYE TdH 5 DCPO (CAS No. 80-43-3) DB 2ZZHMEIRE X Appendix 1 IZR L7z,
DCPO i O S Nz, BRTHRE Lz, Auy McowTid, £
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BEEhREETH LI LIFERENT,

RBUCEE LT, BBRWE R EHOOE I X FUVALKEY F FIRMETE, vy b
F5 . ACL5008) ZMMZEMmL. FRL THW,

FEHENBYEE LTHWAY 2785827 73 F (CPA, Sigma Chemical, @ v &S .
73H0846) BX U'~Af b~ AT v C (MC, BB LE, Uy MFES  204AGL) . H
BraRse L. RAESAA GREETS, 0y MEF | K8HT73) KL THW,

2 ik

CHL/IU #ife (JCRB Mifg N 7 X 9 AF) &, F4miE (CanseraInternational, T v b
#FT 1 2608311) % 10% &L A — 27V MEMEE#E (HAKBEE) 2 v, 01 v Fax—5 —
(5% CO2, 37C) PITHRE LA, 7=, BRERR 10RUA THRBICH W RO
B, 19884E 28 IC AT L 2B 5T 48, BRI 2118) o

3 S9 RIBiK

SO (Fyva—=<¥, By MEHF I RAA-389, 19984F 8 H L5 E X UF RAA-396. 19994F 1
ABE) 3, 72 78V ESY =Lk 56XV TI5KY2H5 L TABORE
Sprague- Dawley ;A7 v MO LHFB LA D2 BAL., FHKEE T-80CICRE
L7ze ZNVI—A-6-1) VB (G-6-P, SigmaChemical) . B-=2F VY T7IF7F= I X%
LAFFY VB (BR{LEL, B-NADP', 4V T r ¥ VEERTE) B XU KC 2 HGKICHRH
L. BEWE LT—80CIKREL, MARILINIC S, MgCl, B XU HEPES 21X, S9
mix & L7z, SO mix FFAET AR MMES 5354, SO mix. 2f5RH MEM ¥ (MBS
T, S9mix LFE) BLU MEMEH (IWEAE) ZRFML T SO KEH#E (5% S9. 0.83
mM G-6-P, 0.67 mM B-NADP', 0.83 mM MgCl,, 5.5 mM KCl, 0.67 mMHEPES) & L
72 —7 SO mix FEFIET CHRELET 5HBAE. SO B O H ) I MEM ¥ H#1 % 4
HL7%,

4 AHFLBEREHIHI A B
ZEARERRICHCIEBRYE OMBEE 2 RET 5720, WEBRYE O EHEICE
XIZTEELR-, CHLAUMBE % 025% b)) 73 v 2 HWTIEAN L 72, 4X10° H/mL
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DAIfEEEBE L. 20 5mL 2X10M8) 2F I X741 v v a (B 6cm. MAE)
BRELCIHHMEEL 2, 28, B#BRYERBRBRI T IRAF v I T4 v Va2 BB T5
72, RRBRIZBWCTRTSATs vy va®@HLE,

S9 mix FEFE T TR 2 4. 3mL DS9 FUSHE L BHAH L, WRWEHR
B % 30 uL TORML 6REMABREL 72, ) VEERREIEEEAHR (G BL UM 2 &)
TG, T S mL OB L, SHIC ISHRIEEL -, —F. S9mix FELET CHE
BT 2354, SO BUBH O b D I MEM B3 % V- DAL O#/EIX. SO mix FET
DIFREE L FIREICAT o 770 T 77, EEMBEICBWTIE, FEEH SmL LA L /2%,
BB HRRE % SOUL §OWM L 24K FAREE L 72,

B4 OXIRE B FEIFISRER I BV T, 0.084 ~ 2.7 mg/mL (10 mM) D& EEEH T % £
Lk 25, BMOWIEARERRO 5N 226, RiREIIC RN BN,
0.0031 ~ 0.10 mg/mL D FEFIFH CTUE L 72, BERTH. 0.02% EDTA &F Y ¥ BR&EH
VBT (Ca BXU M 28 %%W) KX WHIRZ ALz, 2ORBEEI 0.5 mL
R MERETE ARSI (74 Y P Y0, Coulter) 9mL IR, I—NF—HT V5 —
(Model D, Coulter Electronics) % FIVT T4 v Y adz ) oMzl 7z (174 v
Vadloh 2EEHIL, EROOFHMELMEKE L) o £ L TRAEFEOEFEN B
FT 2714y vadblh) oMol Ko, DCPO IC & % MFgiEsE SIHI1EA OFEER
ELT 1IBED-D 2BOT 4 v a2t iz,

5 FEEEEAR
FUFE R HNHI BT BV T, DCPO X S9 mix fA4E T8 X AT CREREERAEE LT
24FF R SRR U 72 354, CHL/IU #Mifg o 35 % #1% U 7= (Fig. 1) o 50% % FE#1
BRI, SO mix FEET B X UEELET CEARBLEL S, 1210073 mgmL
B X070.0046 mg/mL & 72 D, EHAE L 7235613 0.039 mg/mL & ko7,

DT EPLEREERERBROSTOLBERINICE VT, S0%HEEIHIHIRED 25 RE
W EZRELEEEE L, UTAK 2 TEHSiEZREL. AREEB L2, T,
FEEREARCEVTR LBES) 2BO T4 v V2B, =V —Av ¥ —
12 & B IR GE SR e & R REARER AT o 72, RERERMEL, Mifpigsa SiHIEER L1312
FREICAT o 720 EERIME TR, BBRYWE % SO mix FFAE T L IEFE T C oReFME L 72,




ERLIE T 4B RIE L7z, 2B, AEBEOM. BENRE, B REDS X URLE
SRR (BWAZMOAR) 2RIz, T, BLENERES JUBEREICOVWTE, a-
Vo =0y vy =Xk BMRBOR IR T BTz,

BatExt BRI DV T, SO mix FEFAE T CHRMEMAET 23556, MC 5 3 mL ICHRK
RN 0.1 pghml & % % X 5 1SR L. SEBULIET 55413 MC % B 5 mL (R AR
220.05 pg/ml & %2 5 & 5 WCEML 720 % 72, S9 mix fEE T CABMMLE T 254, CPA
% SO RS 3 mL ICBRMIBED Spg/mL & 25 X ) ITRmL 72,

BB T O2BEMATIC, a3 F (FGMETE) & mfBED 0.1 ugml L7225 X
WML Iz, R TH, ¥ 2B &, Dulbecco DV ¥ BREEES AT (0.02% EDTA
BH. CTBIUMZ AE) 2714y ad) smLZ THIEZIZAL, 15mL O
B D, MBEE LT BEICO WTIE, ORI RS 0.5 mL % 2R MM BkET
BHARB OMLICMEZ ., IV —h2 ¥ & — % HCTHBBEROAEETo /2o B
) DXL BB HIE . BB EAEE O DICEE L7z (1000 ~ 12001pm, 5547) - LiE%
BTk, (R L 7-MIIC0.075 M KCL KW 3mL 20z 300 FRIRLE % 4T - 72,
ERRLPRER , Bl (XF /7 — 0V  KEEBR =3 1vw) 2 6mLMz ik L7z, LE%
Br&, BUPE ZBEREREZMA CGEL L, BERoR#E BT o 2%. PEOEER
THRZEE L., TOPBEATAFIIRA (Ho2LOT70R MG RABRRENES.
I—FEFEFBIXUARAITA FHEFEZRA) LIETL, FOFTRE L7, 171 v a2d
720 DA T A FEEREZERL 72,

3% F AT (pH 6.8 D 1/15M V) Y ERBEH B CHRFAR) TX 74 FERZRAHK,
KTTFWTREL 72, RBEEES. RBRRENFS B L UCERERO B ZHRLE
AFGA BT —RIC, A5 FiER%Z 2 — FESMEICANRTRE L

6 FEEaH

REBETITCEILo T, BENRLTIRRBIBELRE L. Tabb, 20%KHHOHM
FUIBIESR 2 R L 2B EEIC OV TR BB HER % (REE 3, 20% D LM a2 R L7
REDOI L, BEOBVWAELLT 4 v ¥ aBOSRBHMBOLBEE (DRER)
ZRD, 274 v T aiC05% UL E R B R DB VIBE Y RAKSITI T L RRIRE L
HIRT L7,

SRIEE (Table 1, 2) Tk ), HRELAEO SOmix FATBLTEFETICBY
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Tk, #1hZN 0.038 mgmL B X U 0.0023 mg/mL FHEAIATOTREZ REEE Tdo
2ZERb, TROOREEEDTUTAILL TF 3 RELBRETR YL L, @iumic
BT 0.020 mg/mL SREHRFINOTHLBFRBETHo 2L, TOBREEZED
TUTAk2 TR RELBISENRYL Lz, T/, RERMTIE. BRBEERESS -
WHILB W REBIF 24 (JEMS - MMS) ¥ 12X 258 IS W T o7z, 7275, £x v
TCOWTiE, s fkias b RV IERadifii i ERl . BEREFREOHEITIT
BFOBRWI LY Lz, XKIEDY, PORBEIHREL TS RFHGREEE L,
FRTLIC, PSR, 2OAEB X UTRASKREOBERE OBEL K. SRR
DEEFREFALICTEA L. T4y P2 IBPLBONIZAT A FERME, 4ND B
BVEFNFNRBEGEDP 6L ) iIca— FELToH Lz, HRERE X 13 200,
BRI I 15 80018 O 5 HIMIRE % 4547 L 72,

VABEN HREE L R B B X UTE M BT, 74 v Y v — OE SRR 1
JVERERE (p<0.01) 2E B L ke T/, 32757 - T—=3I7y VOEAMERK
Y (p<001) KXY, HEEKEROAERERT L. CNOORERRESELL, &
WFER R BURT X 5 BT 2 JR U CRBGREFREOFHE LT o 720

[HRB L UEE]

DCPO iE. S9 mix fFET B & CIFAET TEREAHEL 2546, B LU 4k Efens
LEBEOWTHOREBEICBVTD, FEREERY (Fyy 72KR<) 287 5M
FoOBR, BEMEMBOBICAE (p<0.01) 283l sn-¢, HBEEETEETRO
LNV TH otz (Table 1, 2) o - TDCPOIX CHLAU MM IC B ARELZFR L RWVE
K L7,

—%. BB E L L CHW MCiZ, S9 mix JEFEAET OER I LHE S & OE s
CBVWTHRBEROBERETLFRL (Tabe 1, 2) . CPA TR BRHD S9 mix FFTET IC
BWIRBKROBERELFREL (Tabel) o AL OBENEYWHORR XD, KE
BOROBRILDHER S N

DCPO DA FHEEDERGH L AR ENB Y T 2 ZWICOWTIE S9 mix F/E T THAMK
DEERELFRTSL IEPREEINTVWEY 200XV E VEBIMET % 5T 0B
EREAREFRME L OBEMEIC OV TR SBRORRETH 5,
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Fig.1 Growth inhibition of CHL/IU cells treated with
dicumyl peroxide




Table 1 Chromosome analysis of Chinese hamster cells (CHL/IU) treated with dicumyl peroxide (DCPO)** with and without S9 mix

Concen- S9 Timeof No.of No. of aberrations No. of cells 5 Concurrent6 Mitotic7 )
Group tration mix exposure cells ) Others®) with aberrations POL# Trend test cytotoxicity  index
(mg/mL) (h)  analysed gap ctb cte csb cse mul2 total TAG (%) TA (%) (%) (%) (%)
Non-treatment 200 1 o1 0 O 0 2 0 2 (1.0) 1 (C 05) 0.38 — -_—

Solvent” 0 — 6-(18) 200 0 1 0 0 O 0 1 0 1 05) 1 (C 05) 000 100.0

DCPO  0.00056 — 6-(18) 200 0O 0o 0 0 0 0 O 0 0¢C 00) 0 00) 000 106.8 —
DCPO 0.0011 — 6-(18) 200 0o o 1 1 1 O 3 0 3 (15) 3 (C15) 013 122.4 —_

DCPO  0.0023 — 6-(18) 200 1 1.0 0 0 0 2 0 2 ( 1L.0) 1 (C 05) 000 108.8 25.6,26.6
DCPO 0.0045 *** — 6-(18) — —_— 18.7 —
DCPO 0.0090 *** — 6-(18) — — 6.8 —
MC 0.1 igmL T 6-(18) 200 7 62 120 2 3 10 204 3 110*( 55.0 ) 108 *( 54.0 ) 0.00 E— —
Solvent 0 + 6-(18 200 0O 2 0 0 1 0 3 0 3(C15) 3 (C 1.5) 000 100.0 —
DCPO  0.0094 + 6-(18 200 1 0 0 0 O O 1 0 1 ¢ 05) 0 (¢ 00) 013 125.6 —
DCPO 0.019 + 6-(18) 200 0O 1. 0 0 0 O 1 0 1 (05) 1 (¢ 05) 000 120.0 —

DCPO  0.038 + 6-(18 200 1 2 1 0 0 0 4 0 4 (20) 3 (C 15) 013 92.9 17.0,22.2
DCPO 0075 ** 4+ 6-(18) — R 19.7 —
DCPO (.15 #** + 6-(18) — S— 15.7 —
CbPA S }e/mL + 6-(18) 200 3 483 140 4 0O O 195 3 101%(505) 99% 495 ) 0.00 e —

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, TAG : total no. of cells with aberrations, TA : total no. of cells with aberrations except gap,

POL : polyploid, MC : mitomycin C, CPA : cyclophosphamide.

1) Dimethyl sulfoxide was used as solvent. 2) More than nine 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) Cochran - Armitage's trend test was
done at p< 0.01. 6) Cell number, representing cytotoxicity, was measured with a Coulter Counter. 7) Metaphase frequency, mitotic index, was calculated by counting

500 cells in each dish.

* : Significantly different from solvent control at p< 0.01 by Fisher's exact probability test.

** : Purity was 99.9wt%.

*** : Chromosome specimens were not made because of severe cytotoxicity.




Table 2 Chromosome analysis of Chinese hamster cells (CHL/IU) continuously treated with dicumyl peroxide (DCPO)** without S9 mix

Concen- Time of No. of No. of aberrations No. of cells 8 5 Concurrent6> Mitotic7 )
Group tration exposure cells ) Others with aberrations POL" Trendtest” cytotoxicity index
(mg/mL.) (h) analysed gap ctb cte csb cse muf total TAG (%) TA (%) (%) TA POL (%) (%)
Solvent) O 24 200 0 2 0 0 0 O 2 0 2 (10) 2 ( 1.0) 0.00 100.0 E—
DCPO 0.0050 24 200 0 0 0 0 0 O 0 1 0 (00) O0(C 00) 0.00 103.8 —_—
DCPO 0.010 24 200 0O 0 0 0 0 0 0 0 0(C00) O0CO00) 013 — -— 108.1 E—
DCPO 0.020 24 200 1 0 0 2 1 O 4 0 3 15) 2 (C 1.0) 013 90.7 10.2,9.4
DCPO  0.040 *** 24 — . — 18.9 —_
DCPO  0.080 *** 24 — — 14.6 —
MC 0.05 uyg/mL. 24 200 6 62 126 1 1 0 19 1 117 *(58.5) 113*%(56.5) 0.00 — E—

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, TAG : total no. of cells with aberrations, TA : total no. of cells with aberrations except gap,
POL : polyploid, MC : mitomycin C.

1) Dimethyl sulfoxide was used as solvent. 2) More than nine 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) Cochran -
Armitage's trend test was done at p< 0.01.  6) Cell number, representing cytotoxicity, was measured with a Coulter Counter. 7) Metaphase frequency,
mitotic index, was calculated by counting 500 cells in each dish.

* . Significantly different from solvent control at p< 0.01 by Fisher's exact probability test.

*% . Purity was 99.9wt%.

*%* - Chromosome specimens were not made because of severe cytotoxicity.
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