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E3 5

2-AF LR LT VTR CHL/IU HifE (F oy A =—R b AZ—  WEREE) ¥ BV A E kR
REZERL., TORGEREEFRELT-,

FAERREDTZOICEM U HIREFEMSI B OB REL LI, T_RTOLIELEM(S9 mix IFEET
BEOTEE T OERF LT | 24 FFEREFALIR) T, 1.0 mg/mL (£ 10 mmol) 2K E LR EL L= LA F
DIREHEPRTEL CREEETABREERL,

S9 mix FETFIE FOERFRALER 1 0.063, 0.13, 0.25. 0.50. 1.0 mg/mL (A K 2)
S9 mix TF7E FOERFREIALE:0.13, 0.25, 0.50, 1.0 mg/mL (A 2)
24 BRI ALER :0.063, 0.13, 0.25. 0.50, 1.0 mg/mL (/A k. 2)

75, MIRELZORE R, T~ CORBRYE B CAUEBI AR5 X UALER 6 T HAIC, BRI 1
R DIz,

BB R SYITIC SE S ML T BRI DA TR REDLICA T TR BB EEREL, OWE
EETLTO 3 BETLBERILLE,

S9 mix FETEE F ORI 0.25, 0.50, 1.0 mg/mL
S9 mix FEE FOEIERIAHE :0.25, 0.50, 1.0 mg/mL
24 BERHEBLALER - 0.25. 0.50. 1.0 mg/mL

P (R HTORE R, #ERE2E THMBIZOWTIE, TR TOWBRYE LI TR 20 E
BINIRRO SN2 oT, fEEMERIIEIC DV TiE, S9 mix 127 T OB AL i st 28I
BREMTROONR0 0773, S9 mix IEFFTE T DERF D 0.50 mg/mL REFE I L0 24 KrfiE
LA 1.0 mg/mL JREERE THEMFRNCH BITHEM (HBE 220 3.1%B L0 2.1%) L, 24 BFfE
BETALERIC DOV TI A EERFELRD LN,

YU EDRERED, 2-AF NSV AT NATERIIARRERSGMA T T CHL/IU MRz gt ki R E 1T
FRULVD, (ML RToL/-RLI

HERE

2-AF NS VT VTR DR ERBREFHRIEREZR 578, 0D CHL/IU #ilaz AV DY (kR
R A EM LT,
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HEHARSA&GLP

ARBRIT, TR E S RDIRBRBROITIEICOWT) CERL 23 £ 3 A 31 BT, AR 0331
857 BRAFBEEERSFR, T 23-03-29 WEE 5 BRIFELLNUEELRE. BRERE
110331009 SREAREEREER HRBH) (CERL ., THRIEFYWEZFIRIRBREEE T8
waR IR D) (FAk 23 £ 3 A 31 BfHT, A% 0331 5 8 SRAFBEEERRLBE. Tk
23-03-29 WHE 6 BRFEELAMUEEER/R. BHRERE 110331010 SREAREREBRBE
) BETFLCERLE,

MEERE

1. #5mE
WEBRME THD 2-AF NN AT ATER[{EEFESL (IUPAC &) (2-AF )X EF— L 4L

2-methylvaleraldehyde, BSF7: 2-MV, CAS &5 :123-15-9, 9 FR:CeH,,0, &y F&:100.16, v &
2 :JPQXD, & :98.1%(GC) ., Appendix 1 BIRIIEGA~ILA L ECFHADORE THD, WERHED
MELEEMERS % Appendix 2 2R, ’F&Eﬁ%’%fci_%,ﬁ%)\b\ ERFET
AR THER (RIE: 3~7°C) . X T TREL,

WRWERAEOREEIZ OV TUL, HREEREET —#—Mic, @EREEFTICBWUIRET
HHTEDFREINTND, £, EERFAARTGAIE R 2012 £ 8 A 21 ) BIUERK TR IER
20134E 1 A 15 P)IC7 — U BEBARN NI E 52 O TRIMBILA I ML ERIE L, i OBIER
BB OB AR LT (RBRE 5 M-12-020)

2. BtEXtRRE

S9 mix FETFIE T DAL IO 24 FERLEHADBIEMBYMELL TevAhv1v C
(MMC, 1y h& 5 :558AAA, B FIEREESY ) & AV =, £/, S9 mix F77E T KRR R ALER F O RGEt
BB LL T 7R A7 73R (CP, my b B :120M1253V, Sigma Chemical) % v 7=,

REBITIE, ZhoO BB EZ B BEN AA (my b5 K2B90, RERIET ) ICHEML, W
FEARTE (-30°C) L7- Bk (MMC: 20 pg/mL, CP:1 mg/mL. S A :MMC LU CP 3£(Z 2012 4 10 A
5 B) % AREERL T, A% 6 » A LIPICEBRIZAV L,

3. MRELEEE LM

CHL/IU HEREIE, @ AL OT—RM 25 AT, BAEICBOUIERAKRRFEOBRBICE AT
%, ZOMBEE JCRB M N7 X0 AF (1988 4 2 A 10 B AT, AFREOMEREL 4) L, Mk, IK
Z 3R (KE) PICHAERTE GRIEOMRRER 23) LTz, ZDMBRa (FENEFRA 156 B, <~ (275 X<0i5
Yelal) %, fRERTE . AEFR 2 (R CHEFSETE I BRBR) B L 00 9 AR (PR R F 3B TRERIZAV .,
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BERRITIT, (AT (CS, my h& 51522123, Biological Industries) % 10 vol%#SL 74—~ /L MEM
EER R (10%CS/MEM) & VY, CO, A 23 23 —&— (5%CO,, 37°C DIMNREHET) A CE#ELE, 11—
7 v MEM BEE 1L, A —2 /0 MEM Bt = 21 J Oy 7R (H A SIEE) 4.7 g 128K % 500 mL N T
ERRL, BMERKEE (121 °C, 15 D) Lzboic, L-Z V230 (A ARE) 24 0.15 g, 10
w/viNaHC O, 7K IEHE 247 10 mL EEANCEML CARL -,

4. 89 RINHE

S9 (= hEE RAA-653, 2012 4 7 A 20 RELE, Fya—<)id, 7=/ 88— )Lk 5 6-_0
TR a G LT T HERORE Sprague-Dawley 27y MOFIEN TR L - bDEEAL, FHBFETH
KRS (-80°C) ICfRE L, FAEE 6 » ALINIERLE, /' /1a—2R-6-Y B (G-6-P, Sigma) , p~==
FUTIRT T = PRIVAFRYLEE (B-NADP, AV T ZVEERE T 2) B LUV KCL R RKICED L,
IBAEREL TBAKIERE (-80°C)IZRE L. fEIRF GRELE 6 » A LIIZMERN 1ZZ4UT S9, MgClL B LW
HEPES (pH 7.2) &M%, S9 mix &L7=, #ERIZIT 10%CS/MEM:S9 mix % 25:5 OEIA TEFALIZ S9 X
SR DT (B DB AEIBEE 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 KCl, 0.67 mmol/L HEPES),

5. B E SRR DR

BREMEOTHRE O R, R E IR ERRE TRIZIERE LRV, PAF N RLRFES
F (DMSO) IZIEfE L= Z b, I E L TDMSO (2 b5 KWK3063, Faseflige, 253t 547 ) 2 v
7o

HERMEE T EL-OL B (DMSO) 2112 TIRHR (100 mg/mL) & ARFRE L=, DRk AR
TEEARLCTEORECHRMERMERZHARL . ZNOOREEE 1 volbfiiL TLEETT-
7

(AR A8 S A R

0.781. 1.56. 3.13, 6.25, 12.5, 25.0, 50.0, 100 mg/mL (At 2)

[tk 2 HRER]

6.25, 12.5, 25.0, 50.0, 100 mg/mL (ALt 2)

7B, WY E TR (B AR B RICEY, B2 B8, BASOB L0 EHERL
7o

WHRMEDOEPE R TCOREMEIZ DV T, FRHEFEFMICBWVWTEIR, X T CHRELE 0.05
mg/mL &R £ Y 100 mg/mL EEIRIZ DOV THER Y E R IR O R 24 R O R E MR B LT (RBR
&5 :M-12-020),

6. HORAMEFE AR
Lot R R EHRICAV IR E DUHREZRTE T D720 MBRIET AR FA 240 1.0 mg/mL
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(#7 10 mmol) Z B = ALERIREE L45 8 R R (0.0078~1.0 mg/mL. 23k 2) 238 E L CHEARBE AN HI K
BRa FEhE L7,

CHL/IU #Bia% 0.25% 7 L iR % BV CiEIn Lzt 4 X 10° {8/ mL OFREREREL, £ D 5 mL
@CX10ME) BT TAF 7T 4y o (BE 6 cm) ICHETEL-, 555546 3 A BIZLUT O FIE TR L
IS L ONER T o7,

SO mix FEETBIOCHFET TERMLETLIHE . £ET v aDBERREETNEN
10%CS/MEM BL U S9 SUSTRERZ M (3 mL/ T (v =) Uiz th, TR (RS IR) S22 & 18 B OWBRY)
EHRBEE 1 volwdisin (30 pl/Fqvi =)L 6 BFfLERL7-, ME% . MEM (MLIERE) TR L.,
10%CS/MEM (5 mL/7 fvi/=) TEHIT 18 BEfiIEE Lic, EHLE TG EIIE T 1o 2 DR IREY
10%CS/MEM &28#i (5 mL/ 7 v =) Lictk, i (B R) Er2 i3S REOWBRME R K E 1
VOI%#RAN (50 L/ T 1vs=2) L 24 RERALER LT, B 2 DT v a2 AW, Fo, LERAR X
U TERICB I AR H OB OB B2 NIR TR,

BRI T, BRI ERE T, 10 voloh/l <Y KK CHIRA B EL7=Db | 0.1%7YAZ N /SAA L
Yy MR CYe AL, B BREE IO KT T 20 B AL B B o0 B 0 R A BAJB B 3R MR e 4 B G
(Monocellater™, AU /28R 5E) CHRIEL , EFEIHI OFEIREE LT,

7. Yefn iR R R

HU NGRS R U TR AR R ERBR LT o7,

HIRHE I HI SRR ORERED LT TOAHSGAF T 1.0 mg/mL (K9 10 mmol) & B & SLEREEL L
S9 mix FEFFTE T DELRFRI QIR Jo L 0N 24 B FLEFELEE CITA L 2 T HIRERE. S9 mix FF7E T DEHFE
SLERTIIALL 2 T4 REMEZRE L, SOOI (FH) xR I OB BIEGRITT7, 1 IREH
720 ARDT 4y a (LB BB AREAIERA 2 B0 A) AV, 2055 2 Hidi Gk
EARZERML, VO 2 I OWTTHEBRER MRS 5 (MI-60, AV /S22 T ) IC LY Hila s
FERARELI,

B e BREEIC DWW TS, BB IR E 10% CS/MEM 7214 S9 FUG IR &R # L 72%% . MMC (20 pug/mL) %,
S9 mix FEIEFE FOERRMEE Tl 15 ul/T (v = (BEBRE 0.1 pg/mL) | EFFAETIT 12.5 ul/
F oo (BB E 0.05 ug/mL) BIILTZ, S9 mix T77E T OMEEFHE A CId CP (1 mg/mL) % 30 pL/
F o a (BHEIEEE 10 pg/mL) BRANL7Z, 228, MMC BX O CPIZZNLDIEE TG KO ERF
EFHRETHIENMOEN TS, £/, BRI R IO R E MBI DT, AR IR &
UMLERK TR EERIR P OILEE O F A2 AR TR,

P RIEARERBOT 402l 00T, BERETO 2 BERENZ, 2V EINEEKEED 0.1
pg/mL ZZRDENTIRIMUI, BRI T 14, BERIEEHE T 0.02 w/vh EDTA 4 PBS(Ca® 6L U Mg™
REVET 4w adl=0 5 mL M TE Xy T4 7KV IIAL M EILE 2B LT, Ml
gz (1400 rpm, 5 43) L. EiE&E#T/-%. 3 mL DK (0.075 mol/L KCI AKIFIR) M4, £
30 D RMERIRLIEZ 1T o7, KIRNEER , BIER (A4 —V oKEEEE=3:1(v/v) ) % 6 mL Iz THNCig
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L EELZ, 0%, HERE T BUOFS2BEEREMZ GRILLZ, ZOBEERELSLIC 1 H
Tolt%, VEOBEEREMZ THREZBBEL, ZOVEEZATARI TR (LMD TaR NS IR
BRES, a—FESBLUOATAREESEZELA) LITHETL, TOFFEAEL LT, 1 Tviabizh 4~6 1
DATANEREAER LT,

PRI AT AR EEARZ 70 volhAF ) — /WZEEIBIEL 72 DB 3 vold L YR (pH 6.8 @ 1/15 mol/L Y
VEETRER TAIRGER) T8 etk AEAKTTTWTRELE,

8. WERIHT

Qe fRAHTITHESI T, 1 FaviahbBbi: 1 MOEARZ AWV TEEDS O EOS T D
S3HT (500 HEBEL/HEA) ATV, 0.5% KD 5 FHEHE R U B A T R AR ST RRES HIBTL . 2547 7T 6E
RERERELENLIVEV 2 BEZERNRELEL,

T A2 | KODBONTRATANER 4 1%, 4 A\OBEENENEVLBEREN 0 H72 R
THHT LTz, B ERLIRNY 2> oBuRL TV VWS R F IR AEREL, 1 BEdH720 200 {8 (100 Hifa/
Tavi=, 25 MR/ BERE) D3RP HIHIE (B EE: 23~2T R) ITOWUEERF OEELEE. |
BEdH7-0 800 & (400 #RAA/ T 1=, 100 Mla/BEEE) D5 R PG DOV TE S MRE (Y& ik
s 38 A LA E) DI E AT, TORERICE SO TEERE 2T MR L EEERa0 HE RE KD
7o 725 fEHMEMIIC SV T AT IR O R B U ABEIZ SV TE, RBREEE DU TR EL
HIBTLIZ B AT AT R 2 B GRS T 1T 272,

Fro7 BLUYIBAREBERF OSEIT. AARAREZRFRZER - HLBHRBRORE ks
BIEICES O T T o7, vy 7 BLUGIBHI W TR @S B L VL T O FE R AR 2 vy 7,
FNU LIRS DOEYIEEREL, Fry FIC OV T ERFBREOHEICIZTE DRI LL
L7,

Y@ EROEERE (X vy 7 2R 2 TR L OE S MIa0 HEEIC DWW T, Btk BREE
LR AR B SO R IREE CL 7 av vy — OEEEREEE (p<0.01, AN 1LV EEER
EEERLT, 728, BISMEEIS R EICELRD ST QBB SV T, FEHIRT Y 7R =7 SAS®
FRHOWTCHEEZERESEB LUz, £, AREEPRDONIABEMEIC OV THEERITY 7 =7
SAS*E VT Ty - T —37 o P OMERMERE (p<0.01, A1) Z21To7-, ZThOHDREREELEELL,
MR BLRD DO B R IR L TR A KR EFBRIEOMEHRE BT T,

FRITDENTEEIEHBOEERICEEZRIZTTRVVOHIBERUABIEZIZEDLE,
>f=2¢&

ARG DI, [T RTIIENTERD ST RBOEEMEICHEL RIT TRV OHLEER R
BREFEEICTE DR o122 8 1T h T,
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HERERLUER

M BEREDT-OHIZFE LI 3 EFEMH RO R, T X TONEEMHT 1.0 mg/mL (§9 10 mmol)
2B T 50%% 18 2 AHBFEHIHIIFRO bivieh o7z (Figure 1), 728, ARBEOER, T3 TOHKR
Y E AR R CALERBH AR Fo L OMLER IS T REICHE B IR PICILENIER D bnsn o7,

PLEDRERLY, X TOLESEMAT 1.0 mg/mL (59 10 mmol) Z B BB ELL . L OB
REL, LB RERBREERKL:,

S9 mix FETELE T O RFREIALER : 0.063, 0.13, 0.25, 0.50. 1.0 mg/mL (AL 2)
S9 mix 7E1E FOREFREIALE :0.13, 0.25, 0.50, 1.0 mg/mL (/A H: 2)
24 BFRE AL :0.063, 0.13, 0.25, 0.50, 1.0 mg/mL (At 2)

7256 BIRBIEDORE R, TN TORBRYE L TRRE COB B 2AR 3 JOVLER L T BRIZ B B iR P Ic ik
BIIERO NN 0T,

LAEEKIIICELDER LI DFRERO AT ORER, S TR R EREL, T X COMEEHE
T 1.0 mg/mL L2207z, b, ZDRELEZLe TED 3 IREHIBENSR L,

S9 mix FEFELE F OERFRIALFE :0.25, 0.50, 1.0 mg/mL
S9 mix fF1E FOERFREI AL 0.25, 0.50, 1.0 mg/mL
24 BRRIEREALIE 0.25. 0.50, 1.0 mg/mL

Qe KT OFRER, S9 mix JETFEFE FOEMMAE TIX, ERELH T MBI >V TIEHEHE
B BB INEERD bR 5T, EEIERIL I SV TiE, AEEREEIIRDLNVLOO, i
BER¥(0.50 mg/mL) THEFHERIIAH B2 HEM (HERE 3.1%) BROONT- (Table 1), 72d, FIRERIC
DUV R R B D7 o7 MR BETE I HIE B IIFRO DN o Te e b ATANEA L
TR L7 RIVEAMERER IR T LM R & OMBN DR T2 LR L, FIEOATAR
ERWCGEBMBIELZITV, BIEMIE%E 800 fMlaLL7, SO mix fFE T OERMAEIZ S>WTIIHEER
WHEA T OMRR X OMEEEMARL S ICH R FRNCH BRI D biieh 7= (Table 2), 728,
B5 st BRAEE (CP ALERRE) i, fESEMa S IR E ORI B AT DS SR 7228, FED AT A N AR
DRYIRNZEMD, S BIMMOBEII T/ o7z, 24 WEERTAERICOW TG R E2H T 5
DOWUIREEFFMIZE BRI MIRO N7 b OO | EHMEREIZ DWW TIEFBER (1.0
mg/mL) THEHERICH BR8N (MBI 2.1%) 23580 b, ABKRFELRO O (Table 3),

RIS B L TR DFRE BB LN T AERREIZ DUV T Dy fEZSRDTZH, W D JLER SR
[ZOWTH, BRERED 10 f£2L E(S9 mix JETFIE T OERHALEE 14 mg/mL, 24 ReEERTALER: 13
mg/mL) &72Y | L7072,

10
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7233, S9 mix FETEIE F LR ALIR 3 L U8 24 R ERTALER 2B\ TRESERIBOFE R 1SR b,
MR HETE I 3RO ONRVRE TOBR THLHLENOEW FIREELE X DNDN, BitEER-
T BRI E AR DS EE IR O IR 1T 2. 1~3 1%L RV MEE THHZEND, AW Fey 22T
B DEE Z BT (Table 1, Table 3),

BBt R L LTIV MMC 1L, S9 mix FETFAE T DA R AR 38 JONERTALERIZ 5\ TR
OEERFEEFHFFL. CPIL S mix F7E T OERFRMABICBW TR EEROEEREEFR L, Thb
DFERLD | KEFRFRDORILHFEFRIIIZ (Table 1, Table 2, Table 3),

2-AF NNV AT IVTER T, BFRFTCTERLZMELAWVAEREARALTERR (RBRE S
M-12-020) TILREDRE RNELN TD, 28 BEME THE VAT ATERBLUAY ST
T ERIZ DWW T EIRZERE BB CREDK ENELN 1D 29,

LU EDRERID, 2-AF AU AT ATERE, KRBT C CHL/IU Mifalc e koG R E 1T
FRURVD, [EEEEEFE R TR L.

]

&30

) BAREZRRZS - HABVRBRIBSE LEVEICIAIREHKEE TN 2], S§IEE/E,
A (1988)
2) Screening Information Data Set for High Volume Chemicals OECD Initial Assessment

3) Screening Information Data Set for High Volume Chemicals OECD Initial Assessment

11
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120 |
160 .‘”

80 T

Cell growth (% of coutrol)

0 0.01 0.1 1 10

Concentration {mg/mL)

Figurel Growth inhibition of CHL/IU cells treated with 2-methylvaleraldehyde
@ :Short-term treatment without S9 mix

A :Short—term treatment with S9 mix

B : Continuous treatment (24hours)

12




REREFE S G-12-009

Table | Chromosome analysis of Chinese hamster tung (CHL/IU) cells treated with 2-methylvaleraldehyde (2-MV) for 6 hours without 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 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 h 0 - 6-(18) 100 NA 100 2.0 0 1 0 o0 3 0 3(30) 1 (¢ 1.0) 4 (10)
100 0 0 0 6 1 0 7 0 4 (40) 4 ( 40) 4 ( 1.0)
200 2 0 0 7 1 0 10 0 7 ( 35) 5(25) 8 (10)
2-MV 0.063 — 6-(18) 96 NA not observed
2-MV 0.13 — 6-(18) 100 NA not observed
2-MV 0.25 - 6-(18) 98 NA 100 1 1.0 0 0 0 2 0 2 (20) 1 10) 9 (23)
100 2 0 0 3 1 0 6 1 5 (. 50) 4 ( 40) 9 (23)
200 3 1 0 3 1 0 8 1 7 (35) 5 (25) 18 (23)
2-MV 0.50 - 6-(18) 101 NA 100 1 1. 0 0 0 0 2 0 2 (20) 1 (C 10) 14 ( 35 ) NA —
100 1 0 1T 1 0 0 3 1 3(.30) 2 (20) 11 (28)
200 2 1. 1 1 0 0 5 1 S (. 25) 3 ( 1.5) 25*% 3.1 )
2-MV 1.0 — 6-(18) 102 76,52 100 0 4 0 1 0 0 5 0 S5 50) 5 50) 10 ( 25)
100 2 0 0 0 0 o0 2 0 2 (20) 0 ( 00) 10 (25 )
200 2 4 0 1 0 0 7 0 7 (. 35) 5 ( 25) 20 (25)
MMC 0.1 pg/mL — 6-(18) NA NA 100 4 41 101 1 0 O 147 1 67 (67.0) 67 (67.0) 1 ( 03 )
100 5 48 94 3 0 10 160 2 71 (71.0) 68 (680) S5 ( 13 )
200 9 8 195 4 0 10 307 3 138 ((69.0) 135*%675) 6 ( 0.8 )

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% 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).

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

13
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Table 2 Chromosome analysis of Chinese hamster lung (CHL/IU) cells treated with 2-methylvaleraldehyde (2-MV) 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 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 0 0 1 0 0 2 2 2( 20) 1 ( LOY 2 (05)
100 2 1. 1 1 0 0 5 0 5(.50) 3 (C30) 0 (00)
200 3 1 1 2 0 0 7 2 7 (35) 4(20) 2 (03)
2-MV 0.13 + 6-(18) 103 NA not observed
2-MV 0.25 + 6-(18) 100 NA 100 10 0 1 0 0 2 0 2 (20) 1 ( 1.0) 2 ( 05)
100 0 1 2 2 0 0 5 0 4 (40) 4 ( 40) 4 (Lo
200 1 1 2 3 0 0 7 0 6 (30) 5( 25) 6 (08)
2-MV 0.50 + 6-(18) 101 NA 100 2 0 0 0 0 0 2 0 2( 20) 0( 00) 2 (05)
100 0 1t o0 1 0 0 2 0 2 (1 20) 2 (20) 1 (03
200 2 10 1 0 0 4 0 4 ( 20) 2 ( 1.0) 3 (04) NA NA
2-MV 1.0 + 6-(18) 102 5.0,5.6 100 2 1 0 0 0 O 3 0 3(C30) 1( 1.0)Y 2 (05)
100 1 2 1 0 0 0 4 0 4 (1 40) 3 (. 30) 1t (03)
200 3 3 1.0 0 0 7 0 7 ( 35) 4 ( 20) 3 (04)
CpP 10 pg/ml + 6-(18) NA NA 100 13 43 120 2 1 20 199 1 79 (790) 79 (790) 1 ( 03 )
100 6 53 164 7 2 10 242 1 80 (80.0) 80 (8.0) 0 ( 00)
200 19 96 284 9 3 30 441 2 159 ((795)159* 79.5) 1 ( 01"

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; 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 ina 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) Seven hundred and twenty-one cells were analyzed.

*, Significantly different from the negative control at p<0.01 (one-side) by Fisher's exact probability test.
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Table 3 Chromosome analysis of Chinese hamster tung (CHL/IU) cells continuously treated with 2-methylvaleraldehyde (2-MV) for 24 hours without S9 mix
Concen- Time of Concurrent” Mitotic > Number . Number of cells with Number @
Number of structural aberrations . .
Group tration exposure cell growth  index of cells Others ¥ aberrations of polyploid Trend test
(mg/mL) (hrs) (%) (%) analyzed gap ctb cte csb cse mul Y fotal +gap (%) -gap (%) cells (%) -gap POL
Negative " 0 24 100 NA 100 0 5 1 0 I 0 7 0 7(70) 7( 70) 0 ( 00)
100 0 1 0 1 0 0 2 1 2 (20) 2 (. 20) 3 (08)
200 0 6 1 1 1 0 9 1 9(4.5)‘9(4.5) 3 (04)
2-MV 0.063 24 92 NA not observed
2-MV 0.13 24 94 NA not observed
2-MV 0.25 24 91 NA 100 3 1.0 0 0 © 4 0 4 ( 40) 1 ( 1.0) ( L0 )
100 0 1 0 1t 0 o0 2 0 2 ((20) 2 (20) 7 (18)
200 3 2 0 1 0 0 6 0 6 ( 30) 3 ( 153y 11 (14)
2-MV 0.50 24 89 NA 100 2 0 1 0 O O 3 0 3(30) 1 (¢ LO) ( 1.3 ) NA +
100 1 2 0 1 0 0 4 2 4 (40) 3 ( 30) 8 (20)
200 3 2 1 1.0 0 7 2 7 ( 35) 4( 20) 13 ( 1.6)
2-MV 1.0 24 84 34,38 0 0 0 1 1 0 0 2 1 2(20) 2( 20) 12 ( 30)
100 0 0 0 0 0 O 0 0 0 C 00)Y 0 ( 00)Y 5 ( 13)
200 0 0 1 I 0 0 2 1 2 (1.0) 2 ( 10) 17*% 21 )
MMC 0.05 pg/mL 24 NA NA 100 9 66 8 0 0 30 192 1 75 (75.0) 73 (73.0) 0 ( 0.0 )
100 5 31t 92 5 0 0 133 ) 65 (650) 62 (620) 1 ( 03 )
200 14 97 179 5 0 30 325 2 140 ( 70.0) 135*% 675) 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.

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 ™
MonocellaterTM. 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).

*, Significanily different from the negative control at p<0.01 (one-side) by Fisher's exact probability test.
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Table 4 CHL/IU fifaz A WA REEEEHBRBIAIEEMEFTOEET —#

(2011 4E 6 A~20124%1 A)

g3 B S9mix D>  0E BEMBEOHBRE (%)
i i)

(hrs)  FH+E S.D. PN B/l
HEERF (Fro 72RO
Be et AR 76 — — 2.2 + 1.31 5.0 0.0
MMC (0.1 pg/mL) 24 i 6-(18) 53.0 = 11.6 76.0 30.0
CP (10 pg/mL) 24 A 6-(18) 29.1 *+ 5.55 44.0 21.5
MMC (0.05 pg/mL) 24 i3 24-(0)  50.0 £ 11.3 71.5 30.0
<EHERRD 2>
e St B 76 — — 0.20 = 0.17 0.63 0.00
MMC (0.1 pg/mL) 23 i 6-(18)  0.11=% 0.11 0.38 0.00
CP (10 pg/mL) 24 A 6-(18)  0.14 *+ 0.18 0.50 0.00
MMC (0.05 pg/mL) 23 i 24-(0)  0.10 = 0.14 0.50 0.00

1) IR BEERR)EEEGEHBA, PAFALRLTHFUR, 0.5 w/ VI ARF L AF LB a—RF
NI LKIRIR, TR A72E) DT — 25587,
2) 800 MEpa /AT,
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HERAE
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AT

o TE1
WEGT  FAK O3EG

BIRE 1 2 Matwhwslesaidaterde
TD— K M55 ETES %0 - PORD i - &
Wi B SRR
£2UGCH 9.1 % 9967 L5
I8 200 58108 0:8080 ~ $.8120
T n200 14002 1.3660 ~ 1410
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Appendix 2
BEER Y E D — R HEIE
LS E O 4 B (TUPACD _ e _
A A 2=-AFNNFF—
51 % 2-AFANRLAFTLTE R
2-Methylvaleraldehyde, 2-methylpentanal
C A S E = 123-15-9
# % X X o K
N N PG
(VTR bTHOESE
., ToEEOHE)
5 ¥ B 100.16
B ICfit L B ORLE .
MmO S E (% ) 98.1%(GC)
M SN S D - Y | =
mE oo v b g [T
FHHOLEHROERRE
#* = =
%t 7k & % E KR EE*

&k =3

# = 119°C

R CE T DN K EBE~ELALESEHOMNE

&% E M SRR ETICRBOTREE (BAEET —F2— D),

BRECH T OIERES

o AR R+ B R DB E M
(50,0 me/mMLOBE T, R R, BARLOEGT
A | 0O0me/mL T (i pisinor (384% B :M-12-020). -
100 mg/mLOEEE TiL, FHRIRRHCRA R LOE &L
wepn | BRObNIEHOT, Fie, TR 4R OREME(0.05
DMSO | 100 mg/mL"CHERE || 1S KUR100 me/mL. 2R MESHARE) ARETBLI- (3R
223 5 :M-12-020),
. ez | 100 me/mLODBEEECid, SBRIFHIRE, Ria B LUEEL
7Ehy | 100me/mL TR |epveinianor (3R B M-12-020).

[HE] HELFRIMERIL, WTRELIRVEEATHIE,

1. TEKE | ORICE, BBREORRELTLATIIL,

2. TZEHIOMITE, BE, LFIHTORERETLATIOL,
3. TR DIEFREESS | OWIZIT. BB E OREIH T OB RER OT OBEF COLEH

EEATHIE,

(B RELRLTEE ¥ —REFFERNCRUVTHEEEL,
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ORI AERERIER IO EE B I UEERRFIITRROLBY THo T,

EEEEEBIUORR
JEE JEE
HER-EERIEH HEE-EHXFEAH BEE ~DHEER H
RERSHEE 20124 8 H 16 H 20124 8 H 16 H
HREHEELEE
G-12-009-No.1 20124108 1 H 2012461084 1 8
G-12-009-No.2 2012410 A 11 H 20124108 11 B
G-12-009-No.3 2012410 A 19 A 2012410 B 19 H
G-12-009-No.4 2012411 8 2R 2012411 A 2H
G-12-009-No.5 20134 3 A 6 H 20134 3 H 6 B
BB X O e 2012410 A 18 H 20124 10 A 18 H
EAEE 2012411 B 9 H 2012411 A 9 H

WEFERBLOAET —4
RACREE

20134 3 A 14 H
20134 3 A 26 H

20134 3 H 14 H
20134 3 A 26 H

RBRL, [FH LD E SRR E Ei+ 5 BRER I BT A E 2DV T I (FK 23 4F 3
H 31 B, 3A&% 0331 5 8 5. Ak 23-03-29 /T 6 5. BRIRMFEE 110331010 H)Z#EFL T
EKhaZh, ¥, ZOREFIRRIMEASNZHFEBLOFIRZ ERICEESRL ., il hfR
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