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EREE G-12-005

£33 )

4-Isopropylbenzaldehyde @ CHL/IU IR (F %A =—RK - ~b2&— Wit ) 2 A D4 Ak Bk
RpEEML ., TOREEREFHRELH I

HEFREDT-OIZEML - HEREIHIRBR O REH LI, S9 mix JFFE T RBLOTFE T OER
PHALEECIE 0.31 mg/mL FLT80.70 mg/mL, 24 BERTEEEAIETIE 0.35 me/mL R LB EE L L,
T OWREREZREL CREERRERREEML,

S9 mix FEFETE T OERFALEE:0.041, 0.061, 0.092, 0.14. 0.21. 0.31 mg/mL (A 1.5)
S9 mix TE7E T D4R ALEE0.092, 0.14, 0.21. 0.31, 0.47, 0.70 mg/mL (/AL 1.5)
24 FfEEHTALER : 0.046. 0.069, 0.10. 0.16. 0.23. 0.35 mg/mL (ZA L 1.5)

7pk . WIRBLEORE R, S9 mix 77E T OERFEAIIZIVT, 0.47 mg/mL LA_EOIRE COEBAME
REICRERIR PICIEBE AR O,
Qe AR HTI S D B L2 0 ZHE B D T RAD LI T FIRES R IR E R IR EL , T O E
EELITO 3 EBERIBENSREL,

S9 mix FELETE T OERFIALER:0.092, 0.14, 0.21 mg/mL
S9 mix TEE T ORI ALEE . 0.14, 0.21, 0.31 mg/mL
24 MEfHEHSALER : 0.069. 0.10. 0.16 mg/mL

Qe R ORER, S9 mix FEFIE TOERRLEIZ >WTIL, ERELE T oMo %
B B R EINEERD BRI Tob DO | EE I W OHERER B LI O RERICB T
FEH LA E BN (HBLEE  2.3%B LW 5.1%) AR LI, Fi2, AEKFEELFED O, S9 mix
FFE TOEMAEIC DWW OB ER LA TR L OB RO WL ZMICAE
RHEIEERD S 5T, 24 BERTEFLEIC OV T, ARKEFEEIIRD LN T-b DD ik
EHTOIMEEREEE TOMBREB L OFHREMR O FOICE BB (HHRE: 20T h
11.0%3 L0 5.4%) 35RO HIIZ,

728, FEFWE THD benzaldehyde LN perillardehyde (22T Y ik B E AR CREEORE R
DELNTWD, LLEDOFER LY, 4-isopropylbenzaldehyde 1A ER G54 T C CHL/IU fERIZ Ye ik B
WEFETHEEmMLI,
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HEREM

4-Isopropylbenzaldehyde DY@ KB EFHEIEAEZFA57-0, £0 CHL/IU filaz B A5k R
HRBREEMLT,

AERHARFSA&GLP

KRBT, TR EEE S ARDRBRO FIEIC ST Ok 23 48 3 A 31 BAHT, 3A% 0331
BT BRAFEHEERELFR. FRK 23-03-29 ®WHE 5 BRFEXANEEEXERER. BERCRE
110331009 FERBEERSREBRBHE®RM) ICERL, DR FDEE I ROIRBREER T 55
MEF% 2 B9 2 EEHEI DV T (R 2342 3 A 31 BT, A 0331 F8 FEAFBEEERFHE.
Kk 23-03-29 BUFE 6 SILFERAMEEXRE. BREFEE 110331010 TREEBRESBREBR
R ) %8P CEMLT,

MEERE

1. HRWHE

WERY'E TP D 4-isopropylbenzaldehyde [{bF4 (A4) : /I T AT ER, p-AV T BE NNV ZT )V
FER (IUPAC & :4-7" 180 —2-A LR AT VT ER) | BEFR:4-1BA, CAS F5:122-03-2, 5F=:
CoH 1,0, 5T #:148.20, oy hEE KWE2088, & &:99.6% (FE 474 GC) | Appendix 1 ZRIIIEAE
B TRRRDORIETHD, WRMWEOWELFHIMEIREZ Appendix 2 (2R, BBRWEIZFLM
ETEGRSHDEAL, EARETHAFSR CER (ERIE:18.6~27.9°C) . #H T TRE L,

WM ERRDRZ EMIC OV T, BEERMT — 5 — I, BEREH TICRWTIIZET
HHZEPTRHENTND, Fio, BERBRIZBWT, =i, LR Lo E & A T BB RERT
(BIEH 201248 A 3 B) BLOERKT % (BIE B :2012 4 12 A 5 BT —Y=EH#I;RIN 53k
BE3H & IV TRV A S MLV ZBIE L, W8 ORIE R RICE(LO 822 2R L 72 (Appendix
3o

2. BEMEXTRRME
S9 mix FETFTE FOERFFAIRIB IO 24 WDERLEAOBEIBMELL T Ahv1 C
(MMC, oy &5 :535AHF, HABREEX D) &2V o, $72, S9 mix 1E7E T ORI AL DBt
B#ELL T /akRA7 73R (CP, vy b5 120M1253V, Sigma Chemical) Z v iz, |
RHBRITIT, ZNOHOBYE R E % B RES A (2o hEE KIDT3, REHEETIE) [T, &
i PRTF (-30°C) LIJUK (MMC : 20 pg/mL. CP:1 mg/mL, FH A :MMC LT CP I 2012425 A 1
)% FEERE L C, F88% 6 7 H LIPICRBRIZAV L,
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3. MMk R &

CHL/IU #ifaid, eI DE—RD 25 AT, HHAEICEOTIRAFREEORHBICE AL T
Do ZOHEIE% JCRB Ml 7D AT (1988 4E 2 A 10 B AT, AFRFOMNAEL 4) L. fERE, IKIE
223 (KUR) PICHRAE R A7 (BITEDOREIRER 23) LT, ZMla (BRI 15 B/, ~ (27" F X< D5
QelpL) % FRERE L HEAS 7 AR GRERRSEFE AN HIERER) I KO0 6 1R (Pe ik B3R BR) CRBRICH V=,

BRI, fFLR I (CS, my b 51522123, Biological Industries) % 10 vol%#RANL 7= —2"/L MEM
BEFR R (10%CS/MEM) & iV, COy A2 Fa—4&— (5%CO,, 37°C DINBEMET) N TRELZ, A—
77V MEM B33 1813, A —2 /v MEM Biil = 2 | O R (B K 8EEE) 4.7 g 1R RIKE 500 mL 1z T
BRREL ., BEAKIRE (121 °C, 156 ) L7eb DIz L-7 v #3I (B KB E) 2/ 0.15 g, 10
w/v%NaHCO, /K IS %#9 10 mL EFEHAIZHRML CRELT-,

4. 89 R
S9 (= hEH RAA-647, 201242 3 A 30 H Y&, B8RP RAA-653, 20124 7 A 20 B8, Fya—

N, T NNl B,6-RUY T TR B’ G UL T BERDIE Sprague-Dawley & 7 bOFTHE
OB OEIEA L, FRRECTRIKIEM (-80°C) ICREL., BER 6 » A LINICERLE, 2L
a—2-6-Y % (G-6-P, Sigma) . pB-=2F > TIRT T =V XILAF KU BE (B-NADP", A= 4L
B T3) S K00 KCl A RRUKICIA L, IBARE L CRIKIR IS (-80°C) ITRE L, 1 FIR (T 6
A LI E ) 2 i 59, MgCl, 3L T HEPES (pH 7.2) #/N%., S9 mix &L7=, 3ERITIL
10%CS/MEM: S9 mix % 25:5 OFIE TRMUIZ S9 S A AV (855 O B A& IR BE <5 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)

4l

5. HRBRYEREROTIR

IR D PRI ORE R, IR E ITREBRICYLERRE CTARIZIEMB L2V, PAF IV AVRF
R (DMSO) IZIARLI=Z &M35, IS L T DMSO (2y &5 : DCH6360 352UV KWK3063, Fuytftisk, 4
SR 2RV,

WG EL-OL, R (DMSO) 1A THRIR A EasimHl R : 150 mg/mL, Qefa{kRF
ABR:70.0 mg/mL] & AR/, ZDRIREBECEREARL CTREORECHBRYERMIKRE
FELL, 2N SOFAEEE 1 volbRNL TAERE{T o7,

[ e T i R

1.17. 2.34, 4.69, 9.38, 18.8, 37.5, 75.0, 150 mg/mL (A} 2)

[ Y fa A B 38R

S9 mix FETETE T BLOFELE T ORI 4.10, 6.15, 9.22, 13.8, 20.7, 31.1, 46.7, 70.0 mg/mL
(/3 1.5)

24 B REGTALIE 4,61, 6.91, 10.4, 15.6, 23.3, 35.0 mg/mL (AL 1.5)

7
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22 BB I SR URliR) SRS IS BRI RY B8 BB, EAZOT(LOEN T L2 THEL
77

WRMEDEHE T TOREEIZOWTL, BREFEFNICB W TEIR, I T CHRE (RERE:
23.3~25.9C) L7z 0.0100 mg/mL #&F#R IS LTV 150 mg/mL IFIRIZ W TR 24 BRI D 2 EMEE TR
L7 (5287 F71513 Appendix 4 Z81), 0.0100 mg/mL ¥ERICOWTITFARIE # B L OFHM 24 BR% 0
& EAS 106.8%F5 L TN 106. 1%, K- HIEHEDIEHDED 99.7~100.3%, FHFEFERIT 99.3% T 77,
F72, 150 mg/mL IHIRIC OV TITIRBIE % I L OGRS 24 BERIZ O E B3 102.3%3 L 08 101.5%,
FHEMEDIEHD>EIL 99.4%~100.8%. FHFEFFRIT 99.2%Th o7, ZNOHDOREMIL, Wb
FrEEICEEES LR EEOHAN FANEABLIUREZROFEYEEN, ThENFHRIEED 90.0
~110.0%, FRIEMEDIXS>ENEN TN FEHED 90.0~110.0%L4P8 FARLE 1% 00 5B E o k3
HIRE % OERIFRDOIELEN 90.0%L4 L) TH 7= (Appendix 5) .

6. HHFRIEFEINHIER

Qe (R R ERBRICH O ORI E OBIRE LR E T D120 BRBRIET ARFAUZHE 1.5 mg/mL
(#9 10 mmol/L) Z B EALERBEEL 95 8 JREEFE (0.012~1.5 mg/mL. Atk 2) 3R EL TRBHERE I
RERAEMLT,

CHL/IU #ifa% 0.25% ) 7S A VT LTz, 4 X 10° fE/mL OFfaEEIRE L, £ 5 mL
2X10ME) 2T FRAF v 7T 4y = (BR 6 cn) ITHETEL 7=, 85 B4 3 A BIZUA T OFIECER R L
B L ONER LB 21T o7,

S9 mix FFEETFTRBLOEEFTCERMABTIESG, £T (v aDEREEZFLENR
10%CS/MEM 3L U8 S9 SR ERZHE (3 mL/ T 4w ir=) Licth . WL (FatEset FR) S i S R EOHBRY
BEFRREE 1 volFsN (30 uL/F 4> =)L 6 BEREJALERL7-, AL MEM (ILIEARE) THEEL.,
10%CS/MEM (5 mL/7 4vi/=) TEBIT 18 R L, EBR T 5B G138 7T 1y DRIk
10%CS/MEM &Z3Z# (5 mL/ 7 4y ir=) Utk B (2 BR) £ 138 REDHBRMERRRKRE 1
VOIRHRIN (B0 pL/F i) L 24 FERHIAEE LTz, BB 2 DT 1o aZ Ve, Fo, BRI L
O T BRI A EIE T OIEBROF A2 AR TR~

BRRAE T, BRI A T 10 volbdi/Ll <Y KSR CHIBBZEELTZDL, 0.1%7YRZ VLA L
MR TYEL, Rt MBI T 28 B E OB HE O M 5 B 4 BLE 1% 2% W a5 B &t
(Monocellater™., AU /2[R 58) TRIEL | HEFEMHI OfFEEL LT,

7. ek RE R

HR T IR BRER L IE R U B e C R R R B AT o7,

AR SE RIS B OFE R A LIZ S9 mix FETEE TRIOIFIE T OERFFAEIZ OV TIE, 0.31
mg/mL 3£ T00.70 mg/mL ZHEAIRRELL, AL 1.5 T 6 BEMAZREL, F/ 24 RERERL
HZOWTIE, 0.35 mg/mL B AERRALL, ALk 1.5 TEF 6 IREREEREL-, IOICELE (B)
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HHREER L UBSMER BREEL BRI o, LIREHTZY A DT 4t = (7272 URG HEf FREE I e 0 (A A PR B
A2 BDZ) R, ZDIB 2 BUTYERIEREERL, RV 2 BUZ OV Cid B B HE 3% il s g 5t
(RO R A E LT,

BB BREEIC OV TIE, B8 R % 10% CS/MEM $721% S9 IR E A H L 7244 . MMC (20 pg/mL) %,
S9 mix JEFFTE T OERFRLIE T 15 uL/T Ay = (IR 0.1 ng/mL) | EHEALEETIZ 12.5 uL/
Ty m (B PR EE 10.05 ug/mL) M L7=, S9 mix 1F7E T O AERFRI A Cid CP (1 mg/mL) % 30 pL/
T o (RAEIRE 10 pg/mL) BIMLTZ, 28, MMC L0 CP IZZ LD B CYe kDG B
ZHEETDIENHONTWD, Fio, Rt B L OB E BRI C DUV T, AERBR AR o &
OB T RHT R IR TH DO ILB D A % IR TR~z

LAKEAERADT 4021l BEK T O 2 BFREIANS, 2V EINEBKERED 0.1
pg/mL AT/ DI IRIMUT-, B5R K& T 14, B iR%E T 0.02 w/v% EDTA A PBS(Ca*BL U Mg*
REVET 4y 2dich 5 mL MATERy T 7S ORfRE AL, MfREE LB ICB LI, M
ERE L (1400 rpm, 5 43) L, EIEEET%. 3 mL O{K3E# (0.075 mol/L KCI AKIEIR) iz, #

oy MUEIRAER & AT 72, (RIRIMERT. | B EWR (A4 /) —/V OKEEEE=3:1(v/v)) % 6 mL X TEEANZIE
BLEILL, 20%, HELE T BOW LB EREMA CGEE L, ZOBEEREEZIHIC 1 [E
Tolztk, L EDBEEREMA THIZREL, 2OV EEATART TR (HENLH 7 aARBSIZHR
BREE, - FESRBIVRTANESEZFAN) LI TL, EOEERE LT, 1 T4viadlzh 4~6 1%
DATGANERZ LT,

VRS T AT ARIEARZE 70 voloAZ ) — WATRRIEL =D 3 voldF AWK (pH 6.8 D 1/15 mol/L Y
AR CARGAR) T 8 Ak, KEKTTTWTREL,

8. Gutafkiytr
LBARDITIZRILS>T 1 TayianbFbivic 1| MOERE AW TREOE WIS REHRD
S3HT (500 HRE/FEA) 21TV, 0.5% R D RIF AR LIRS I3 ARSI R ReLHIBTL . 24T "l 6E

REEIRELENIVRV 2 REZBIEGRL U, Fo, BARHI-VOLHT AR5y SR iR )3
BROEEIE, OB EEL CBEMNREARELE,

T Ao a 1 DL ATANEER 4 #k | 4 AOBEE B LTIV GG 5300720 R
THOM LIz, e ENLIERY, 2 oBER L TSR B AEEL ., | 7= 200 {8 (100 #Hfa/
F A, 25 MR/ BERE) ORI (PR3 23~27 ) IC OV TEIEREORBEL KA. 1
BEd7=b 800 1@ (400 HRE/ T 1 =, 100 Hifa/HBEEE) D4R PRI DUV TREEME e (e fafk
B3 38 AL, L) DEEFANT-, FORERICESWTEE R FE 2R OMla S e lan HEEE KD
7

Fro 7 BLOCIEZBRAEERF OSEIL, BARBLZRFFES WILBWRBRI B2 Vickdyn
BRI SN T T o7z, Fro 7 BLUEIFHZI W TR R G S RIE L VL 3O JER @A Z2 v o,
FhL EIEOEWSDEEIRIEEREL, Fry S IO TS EREFEREOHEICITED RN LL

9
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L7z,

REEOBERE (Fry 728D &G TR LOMEEMEMIE 0 HE IS DUV T, B IREE
R B LR B L OB BRAERD ©L 71y vy — DEEERERIE (p<0.01, F D Ic kB EZER
EEER LIz, Fo, BEENTBO DN AR EMIZOW T, FEHRITY 7 b7 =7 SAS®Z v Tay
T2 T =ITy VOB E (p<0.01, Al 21T o7z, ZHLHDREFBRESELL., EWZHE
RODOH B Mk L CRAKREFEEOTMEREHNAToT,

FRIDHIENTEGIS-HBRDEBREICHEZRITT RV OHIEFERVRBRITEE(CEHEN
o= &

AR EIZ, [P RIAIENTCERDST-RBROEFEM AL KIT TR OHLEIER U
BREFBIEIC Do T2 Z 1137,

BRRE DI M L 7= MR TR MR BBR K5 R, 50%D M AR ST HIHIRR EE 1L, S9 mix FEFET
BLOTFEE T OERFELER TIT 224 0.20 mg/mL 3L 0.42 mg/mL, 24 BEREIEFELLECIX 0.15
mg/mL EHEEEN-, WIRBIEORER, 77X TOLESEM T 0.19 mg/mL LA L0 B CALEEBE AR
BRI LR D RO b7z (Figure 1),

LU EDFERLIY, S9 mix FEFETE TR IOMERE T O ERF RALE T 50% MRS TEM I E DO 1.6 13
BEON 1.7 ETHS 0.31 mg/mL BLT 0.70 mg/mL 2B AEBEEL L, TROMEREZEL:,
F7. 24 FEEDERALEE T 50%MIASERE I R EE DAY 2.3 5702 0.35 mg/mL Z A @ ALIRIREL LT
TEOREHEZREL. LBARERFERBREEmRL,

S9 mix FETETE T DOERERIALEE:0.041, 0.061, 0.092, 0.14, 0.21. 0.31 mg/mL (/A Lk 1.5)
S9 mix 177E F O FFREI AR - 0.092, 0.14, 0.21, 0.31, 0.47. 0.70 mg/mL (A fk 1.5)
24 BRREEREALEE 1 0.046, 0.069, 0.10., 0.16, 0.23, 0.35 mg/mL (/Akk 1.5)

728, ARBEORE., S9 mix F1E T OERFLIERIZR T, 0.47 mg/mL LA O COEERfA
IR R P ITIEBRDSFRO b T,

Yt (R HTISL b EM Lo RO ST ORE R ST ATRE R B iR LI, S9 mix FETEIET I
L OMEFE T O RIAEE Tl 0.21 mg/mL L0 0.31 mg/mL, 24 B EFTALEETIE 0.16 mg/mL &72
ST, LIei3 o TEAMBEEH T, TOREEZ S L TR0 3 IREMABENLRLL,

S9 mix FETETE F ORI ALER 0.092, 0.14, 0.21 mg/mL

10
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S9 mix 7F7E T OERFHALEE:0.14, 0.21, 0.31 mg/mL
24 W H1EEALER 1 0.069, 0.10, 0.16 mg/mL

Geta (R HTORE R, S9 mix JETEIE T OMERFEILE Tl RE 2 H T OMIBORE 20 B
IR N2> 72 DD | fEEEHAIZ DV O KR E R (0.092 mg/mL) BL O EEERE(0.14
mg/mL) THEFZMICHEBERBEMN (HERE 2.3%0BL0 5.1%) 3580 bh, AREFELRD ORI
(Table 1), S9 mix F7E T OERFRALIRIZ-OVWTIL, EIRERE(0.31 mg/mL) TEPNEMARD LNIZH
DO WEEREEH T MR OB EEMIEE SIS 2ICE BRI bhinol
(Table 2), 24 FFEEFLALIRIZ OV T, AZERFEETZE DLW E OO, FIRERE(0.10 mg/mL) T
DB R E A T AR L O MR ORH ZICE BN (HRE: 2h2h 11.0%8X
O 5.4%) DSFRDH BT (Table 3) o

B DI BAEON IR AT ST Dy 2 RDIZETS, SO mix FEAFTE FOMSHIQID(E
MR L O 24 RFRTEFTAEEOBERE TIIEh 4 2.2 mg/mL BXL O 0.58 mg/mL &eot, &
7z, 24 W REFALE DM I DWW T, EmIRE D 10520 1 (4.7 mg/mL) &7 | xtgst&ieo
7o

BB B L L C RV V2 MMC 1, S9 mix FETFAE T D AE R[] AL Jo UMM R AL BRI T sV T A R
DOEERFEEZFHHL., CPIL S mix FAE TOERFHELIICBWOTRAKOBERELFHR L, 2hb

DFERED . REBRRO LA HER ST (Table 1, Table 2, Table 3),

4~Isopropylbenzaldehyde 1%, ¥ LT CEMLI-MEZ BV LHEIFRALEAR (KRB S
M-12-016) TIHEMHEDOFE R B ELILTNOD, 7238, FlEY'E TH5 paminobenzaldehyde TIrIEIRZER
ZEABRCREME 2. 4-metroxybenzaldehyde 13187 24/A A BB L O (R 2 ¥ BB Clra ko
EAMENIN TNB Y, £72, benzaldehyde LU perillaldehyde T3 IF2E IR BB ClrIfatE, Y
AR R TR ENEON TS 9,

UL ED#ER LY, 4-isopropylbenzaldehyde 1, AFRERSE T C CHL/IU M@ BB EELFHERT
veYas oot 1 By

SE XMk

1) AARELZRFZS - HABWHRBROBEE - [LFWEICILERAREE TN R, IEEE,
HUR(1988)

2) HARBHELE B, REKRERRT —FE, YWE 1998 i), Life-Science Information Center,
FHAC(1998) | p68

3) HARBEHE e, YRR ERERT —4E, FE 1998 i, Life-Science Information Center,
FR(1998) . p380

4) FEEFBEERLTLHEETCEYERER EE, FOLEEAEETEHRAEREICHE L

11
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B e BRREMERRT —2E (HEAN B RMEEME L2 Fltr 4 —RE - BIT. K
IR (1996) . p203

BAFHEEERFETHBEDELENRE BE (D EBSERBRBRE Vol 8(1) . 1
FWE SRS TS . RO (2001) p577-606
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Figurel Growth inhibition of CHL/IU cells treatmed with 4-isopropylbenzaldehyde
@ :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 0.19 mg/mL

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

13
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Table 1 Chromosome analysis of Chinese hamster fung (CHL/IU) cells treated with 4-isopropylbenzaldehyde (4-IBA) for 6 hours without S9 mix
Concen- S9 Time of Concurrent” Mitotic®  Number . Number of cells with Number @
' ] . Number of structural aberrations 5 aberrations ) .
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 1 0 0 0 0 1 0 1( 1.0) 1( 1L0) 1 (03)
100 1 1 0 1 1 0 4 1 4 (40) 3 (30) 0 (00)H
200 1 2 0 1 1 0 5 1 S (25) 4 (20) 1 (01)
4-IBA 0.041 - 6-(18) 104 NA not observed
4-IBA 0.061 - 6-(18) 111 NA not observed
4-IBA 0.092 - 6-(18) 111 NA 100 0 2 1 0 O 0 3 1 3(30) 3(C30) 9 (23)
100 0 0 0 0 0 0 0 0 0 ( 00) 0 (C 00) 9 (23)
200 0 2 1 0 0 0 3 1 3 (15) 3 ( 15) 18* 23 )
4-1BA 0.14 — 6-(18) 107 NA 100 2 3 1 1 0 0 7 0 7(C 70) 5 ( 50) 25 ( 63 ) NA +
100 0 5 0 1 0 0 6 2 4 ( 40) 4 ( 40) 16 ( 40 )
200 2 8 1 2 0 0 13 2 11 ( 55) 9 (45) 41 * 5.1 )
4-IBA 0.21 - 6-(18) 80 38,44 100 2 2 2 1 1 0 8 0 8 ( 80) 6 ( 60) 3 ( 08)
100 2 4 2 1 0 0 9 0 7 (70) S5 (50) 5 (13)
200 4 6 4 2 1 0 17 0 15 ( 75) 11 ( 55) 8 (1.0 )
4-1BA 0.31 6-(18) 21 Tox,Tox not observed due to extreme cytotoxicity
MMC 0.1 pg/mL - 6-(18) NA NA 100 7 57 45 3 1 0 113 1 53 (53.0) 52 (520) 1 ( 03
100 1 42 57 4 0 0 104 1 56 (56.0) 56 (560) 0 (0.0)
200 8§ 99 102 7 1 0 217 2 109 ((545) 108* 54.0) 1 ( 0.1 )

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; Tox, cytotoxic.

1) Dimethyl sulfoxide was used as a solvent and added at the level of 1 vol% per dish. 2) Cell confluency, representing cytotdxicity, was measured with a Monocellater' .

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.
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Table 2 Chromosome analysis of Chinese hamster lung (CHL/IU) cells treated with 4-isopropylbenzaldehyde (4-IBA) for 6 hours with $9 mix

Concen- S9 Time of Concurrent” Mitotic?  Number . Number of cells with Number ®
Number of structural aberrations . .
Group tration mix  exposure cell growth index of cells Others ? aberrations 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 1 1 1 2 0 0 5 0 5(50) 4(40) 1 ( 03)
100 0 2 0 0 0 0 2 0 2 ((20) 2 (20) 3 (08)
200 I 3 1 2 0 0 7 0 7 (35) 6 30) 4 (05)
4-IBA 0.092 + 6-(18) 102 NA not observed
4-1BA 0.14 + 6-(18) 103 NA 100 1 1 0 1 1 0 4 0 4 ( 40) 3 ( 3.0) 2 ( 05)
100 0 0 0 3 0 0 3 0 1 ( 1.0) 1T ( 1.0) 0 (00)
200 1 1 0 4 1 0 7 0 5 (25) 4 (C20) 2 (03)
4-IBA 0.21 + 6-(18) 104 NA 100 o 1 0 0 1 0 2 0 2 (20) 2(C 20) 3 ( 08)
100 1 1T 1 06 0 90 3 0 3 (30) 2 (C20) 3 (08)
200 I 2 1 0 1 0 5 0 5(25) 4 (20) 6 (08) NA NA
4-1IBA 0.31 + 6-(18) 92 96,7.6 100 I 1 1 0 0 0 3 0 3(30) 2(20) 6 (15)
100 0O 1 0 3 0 0 4 0 4 (40) 4 ( 40) 2 (. 05)
200 1 2 1 3 0 0 7 0 7(35) 6¢( 30) 8 (1.0 Y
4-1BA 0.47" + 6-(18) 32 1.28), 0.0” not observed due to the small number of metaphases
4-1BA 0.70" + 6-(18) 30 Tox, Tox not observed due to extrene cytotoxicity
CP 10 pg/mL + 6-(18) NA NA 100 6 28 16 3 0 0 53 3 37 (37.0) 33 (330) 0 ( 00)
100 2 22 33 1.0 0 58 1 35 (35.0) 35 (350) 0 (. 0.0)
200 8§ 50 49 4 0 0 111 4 72 (36.0) 68* 340) 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;

CP, cyclophosphamide; Tox, cytotoxic; NA, not analyzed. ‘

1) Dimethyl sulfoxide was used as a solvent and added at the level of 1 vol% per dish. 2) Cell confluency, representing cytotoxicity, was measured with a Monocellater™.
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). 8) Three handred and thrty-six cells were analyzed. 9) Two hundred and
seventy-two cells were analyzed.

*_ 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 cell was observed.

15



HKErE R G-12-005

Table 3 Chromosome analysis of Chinese hamster lung (CHL/IU) cells continuously treated with 4-isopropylbenzaldehyde (4-1BA) for 24 hours without S9 mix
Concen- Time of Concurrent? Mitotic®  Number N . Number of cells with Number ¢
. ' umber of structural aberrations 5 aberrations ' 7
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 " 0 24 100 NA 100 0 0 0 0 0 0 0 0 0( 00) 0( 00) 1 (03)
100 0 2 0 1 1 0 4 0 4 ((40) 4 ( 40) 2 (05)
200 0 1 1 0 4 0 4 (1 20) 4 (20) 3 (04)
4-IBA 0.046 24 99 NA not observed
4-1BA 0.069 24 97 NA 100 54 1 0 0 0 10 0 8 ( 80) 5 ( 50) ( 0.8 )
100 1 9 2 0 0 0 12 0 10 (10.0) 9 ( 90) ( 0.8 )
200 6 13 3 0 0 0 22 0 18 ( 9.0) 14 ( 70) (08)
4-1BA 0.10 24 85 NA 100 1 7 0 0 0 O 8 1 8 ( 80) 7 ( 70) 21 ( 53 )
100 1 16 1. 0 0 0 18 2 16 (16.0) 15 (150) 22 ( 55 )
200 2 23 1.0 0 0 26 3 24 ((12.0) 22*% 11.0) 43 *( 54 ) - -
4-1IBA 0.16 24 56 5.8,4.6 100 0 2 0 0 O 0 2 0 2 ( 20) 2( 20) 0 (00)
100 1 5§ 3 3 0 0 12 0 10 (100) 9 ( 90) 0 ( 0.0 )
200 1 7 3 3 0 0 14 0 12 ( 6.0) 11 ( 55) 0 ( 00)
4-IBA 0.23 24 27 Tox, Tox not observed due to extreme cytotoXxicity
4-1BA 0.35 24 21 Tox, Tox not observed due to extreme cytotoxicity
MMC 0.05 pg/mL 24 NA NA 100 3 50 70 1 1 0 125 1 62 (620) 62 (620) 0 ( 0.0 )
100 4 69 39 5 0 0 117 0 58 ((58.0) 57 (57.0) 0 ( 00 )
200 7 119109 6 1 0 242 | 120 ((60.0) 119* 595) 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; Tox, cytotoxic.

1) Dimethyl sulfoxide was used as a solvent and added at the level of 1 vol% per dish. 2) Cell confluency, representing cytotoxicity, was measured with a Monocellater' .

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. 35) 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.
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Appendix 1
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Appendix 2
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Appendix 3
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Appendix 4
B BRI TR OYE R E IR R E R
KK (HPLC ) Ty T2 (my M5 TLL2257)
7=V (HPLC ) FEAiZE T2 (my ME5 : TLM7478)
A& /) —v(HPLC M) e T2 (my ME5 : TLN0053)
© HIEoFHH
e ZUE FKE7K 600 mL &7 Eh=RJL 400 mL ZIRA LI,
@ ks
B X (R200D) PR R
migiRIksa~vhsT7 R B ERT

FEH:LC-10AS(R7) | SIL-10A (F—bAv Pz 4)  CTO-10AS VP (BT LA —T ),
SPD-10A (i 28) . SCL-10A VP (3 AT A=z bz—F) | Shimadzu C-R7A plus (F— & 4LER%E
&)
@ EEBEROFH
HEREH 50 mg ZREFICEY, AY ) — /VIZIEREL TIERELZ 25 mL &L7z, ZOWK 1 mL 2 1EHE
WZERD, A ) — NV ENA TIEREIZ 10 mL &L, EHIZZOW % | mL IEFEIZERYD , A% )~V EZ T
IEREIZ 20 mL &L ARHERS IR E L7z (]9 10 pg/mL) . ZOEERRE 1, 1 BEL U2 mL IEREIZERY,
AZ ) —VEMZ TENZIVEREIZ 20, 10 BX N 10 mL &L AEYEAK (19 0.5, 1 B2 pg/mL.
FIRPE n=1) TRz,
® HEHEROF R
WERYERBIRD | mL 2 EREICERD, A% ) — )V CETETARL, SUBHER (19 1 pg/mL) 2785
7o
REHARI, R E R RIR OB END n=3 THRBL.,
® REMOERBLIUERSRETHBRYEREDEH
REHAR B L ORI Z BEIE IR o~/ 57 (HPLC) RICK0BIE L -, EEREHRIE n=3 T
HIEL, /o472 4-1BA O — /R TRENRE 2 B, S/ ZRIEICIVREREER L, )
BHAKIZA n=1 TRIEL. 8547 4-1BA O — I ERENE., SeDMREREFWT, REHAR T
D 4-1BA RO, E5IC, FHIRFEERC TR ERET O 4-1BA BELZEHL ., FHREE
X AEIE (BE. % BLOFHEREDOFEHMEICKTTHIEL>E %) #BEH L,
@ HPLC HI7E Z14

bk RN LT (HIE K & 255 nm)

THTHT A XTerra RP18 (1% 3.0 mm, £& 100 mm, $IF%& 3.5 um, Waters)
Bt RENK/TEI=RIVIRE (6:4 v/Vv)

b=z 0.8 mL/min

BT LR FERE 40°C

HEHEAE 10 uL

R S NEE T 8 w21 FEEAK/TBR=PINVIRHE (6:4 v/v)
VAT LOBEEYE  WERMARTIRLOMIER T RICEERE (1 pg/mL)z 1 BIFORIEL,
' — 7 GRFFEEH] B K UNSREE (V' — 7 A DA B (RIEBR 24 AT 6357
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AEREROIREBIPZNODFE : BT 4 #HT (AR 5 #1 B £ 810#0)
RIERROZE ) Z525& (%), BLUERFER %) 25T ENOLD THIHE:

INERELT S 1AL CNIURELT R 2 &2 S LA

21



HERE S G-12-005

Appendix 5
ZEHERRE R
Wt B ¥ & : 4-isopropylbenzaldehyde FEEAR 20124E8 A6 H
7y F 50 KWE2088 REFA A A 20124F8/16 A (FARET)
i - DMSO B 2012484 7H (A% 2405 H))
PR &l ES IS
A B
TR | ORE | BERE | asY | FooxY | BB | RERE | a8 | @noxY | mEwd
(mg/mL) T (mg/mL) (%) (%) & (mg/mL) (%) (%) (%)
0.0100 1 0.01070 107.0 100.2 7 0.01061 106.1 100.0 99.3
2 0.01065 106.5 99.7 8 0.01064 106.4 100.3 99.6
3 0.01069 106.9 100.1 9 0.01058 105.8 99.7 99.1
Tt 0.01068 106.8 R 0.01061 106.1 99.3
150 4 154.7 103.1 100.8 10 151.3 100.9 99.4 98.6
5 152.8 101.9 99.5 11 152.3 101.5 100.1 99.2
6 153.0 102.0 99.7 12 153.0 102.0 100.5 99.7
44 153.5 102.3 i 152.2 101.5 99.2

a) B PERORERE,FAERE X100 b)  FEERORERE, SAERFOFIAERE X100 o HRERFORERE ~FHRIOFERIERE X 100

ZZTEME O Y EYE RIRR (A
SHEIE % B L OREROEEE ENFNFNTEEEDI0.0~110.0%, F7-. ZEIEFEDITSL>ERENE N ELEDI0.0~
110.0%LLRTHY, 2>, FHRE L ORIE LB T DRE % ORI EEED0.0%LL LA 7R3 HiR,
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