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HEREES G-13-020

Undecanal 0 CHL/IU B (F £ =— %« N RS — MR 3) % FIV VD Yo B BB L
DR EEREFREIELT e,

FBRREDTDIC T L T R R I SRR O 7 . S0%MARIEFRIMNHIREE 1L, S9 mix IETFE TR
T OMEAE T O AR AR Tt 0.086 mg/mL 3LTF 0.31 mg/mL . 24 FEREFALE T 0.073 mg/mL &
HESN=ZEMD. S9 mix FEFE FOFERRAEB IO 24 FRRIEGAIRIZ OVWTL, 50%MAaHE5E
FIHREDK 1.5 BLOW 1.8 %4725 0.13 mg/mL ZRFERELL, TRROBERARELEL, T,
S9 mix FE1E T OEERFREAERIZ W Tk, RO E DILB DR EBLE 2 DM ED ER 3R
BHOENFZER, T Ay 2D AT OERADEN 224N, 1.7 mg/mL (8 10 mM) ZEmiBEEL. T
ROBEHEPREL CRERRFABREER LI,

S9 mix FETETE T OEIFEALER 0.017, 0.026. 0.039, 0.058. 0.087. 0.13 mg/mL (Z\k 1.5)
S9 mix TF1E TR RIALER:0.053, 0.11, 0.21. 0.43, 0.85. 1.7 mg/mL (AL 2)
24 BEFESEAZALER 10,017, 0.026., 0.039, 0.058, 0.087. 0.13 mg/mL (k. 1.5)

7235, MEREEORER. S9 mix F1E FOERRELIRICIT, ABRBERT 0.11 mg/mL B E, 4
B TRIXT N TOHBRYE L THRRPICEBRIRD LN,

RIS D, DEERESITUIFEE. S9 mix (F1E F O SHFRIAIRIC SV T B 828
2 BEBLOGEONZD oI inh, MBI G L O Ak g BRoOMREEE, 250
I EFEB O HTRER T, 0,42 mg/mL 2 RERELL. Ak 1.5 CTIREHF(0.037, 0.055, 0.083,
0.12, 0.19, 0.28, 0.42 mg/mL) # R EL THRARELIT-7,

BRI, (BB AR 3 L UMAERHE TRAZIS W TEALE T 0.19 mg/mL BA k| 8K TY0.28 mg/mL
VA L OB E R CRER IR P IR SR b,

SEEEOATRERELEI. S TR SRELREL, LUTO 3 BEMPESIRLLE,

S9 mix FETEFE T OERFEALFE 1 0.026, 0.039. 0.058 mg/mL
S9 mix fE1E F ORI ALEEL: 0.055, 0.083, 0.12 mg/mL
24 B EFMER 0,026, 0.039. 0.058 mg/mL

QBESITORR, BEREIZ OV I TN TOLE S CREFAINCE ERBMITRD bz
D30T, MM DV T, S9 mix FEFTE T B L OFE T OER L CILREHARIC T B
IMIFERD HAVRI T3, 24 BRI Tl T~ CTORBRY B AL ERE TR 2RI B2 88 (H
BLER 3.9~4.0%) H3FRDH OV, BHAEREDRE R, AEERFELRH LN,

PLEDFRER LY. undecanal idAFRER G4 T T CHL/IU ARRRIC AR DBER EITFBLURVN, %

5



HEBRES G-13-020

AR B MU,
HERE M

Undecanal DYt ik BEHRIERAETH 5720, £ CHL/IU Mifas F\ B Yu ik % R B Ehf
L7,

HREBHAFS/4EGLP

ARBIL. (HHRCEDELIURERBROFEITOWT) (Fik 23 4£ 3 A 31 BAHT. EAZ 0331
71 BEAVBEERAESBE. TR 23-03+20 WFE 5 SRFELREMNEEERE. BEARSE
110331009 SRELAHW SREBRBEEM) (CHERL, [FHRFWEFCROIRRE ER T 53R
FERRIZBE - HEE | (AR 23 4 3 A 31 BT, A% 0331 & 8 BRAFBHEEERMRR. Tk
23-03-29 WHHF 6 BRFELELHUEEERE. RIREFE 110331010 BFREARSRREERRE
W) F P LU CEMLE,

#MHEHE

1. #ERwE
HERME T 5 undecanal [ {34 (IUPAC £) VT i) —/b BEFR: Und, CAS & 51 112-44-7., 43
F3:CyHpuO, 43 T &:170.30, o MEB:N633K, & &:98.8%(GC) Appendix 111, Tfa~bHFHIzd
TWEBOERARRE THS, HRYEOYELFEIMIREE Appendix 2 IR T, HBRYHEHITHIK
LR TEBRRESHNOHEAL, FEHFECHRER(1~15C., EHHE:3~6°C) . BERT. BHAL. BH %I
BEFTHELTRE L,
| BBMEREORERIC OV T, WEEET — & — MU B A TICRW TR ELR
HIN TN, Fo, URBMERICEW T, KEBRMEE AV A KBS HERBROERBIBATIE ERIET
®i RO EOHROBRBIORIMRINARI M ERIEL ., BFRCHER, AT E LD
W LR LT GRBRE B : Q-13-011),

2. BtExERmE

S9 mix FETFIE T OERFHELEIBLIOD 24 FRERLER OB EYELL T AbvAY C
(MMC, &5 :558AAA, IHFIREEXD ) AV, T2, S9 mix FFE T ORI A OBt
BB EL T 7aRA7 73R (CP, myh& 5 :120M1253V, Sigma Chemical) %V /=,

AR, INoDOBIES B E L B /BER K (2o MES K2E84, KEMIETIE) IHENML, B
FERTF (-30°C) LI JRIR (MMC: 20 pg/mL, CP:1 mg/mL, FAM A :MMC 3L CP iz 201348 A 2



HERE S G-13-020

H) % FREAERL T, 8 6 7 A NIRRT,

3. MRRLEEESM

CHL/IU #Bai%, e AE 0T — R 25 AT, #UAEICBWOIREaERREORBICEREZATY
%, ZOFKa% JCRB MR S 7 XOANFE (1988 4 2 A 10 B AT, AFEFOMMAEL ) L. %, |iE
ZR (KH8) PICHRRT (BIEORKE 23) Uiz, ZOMIE (FFMEEHEK 15 R, v /275X~ 05
YelaU) %, SREEEE MBS 5 U (GRIARBSFEIIHIASRR) | 2 R (RAARERR) BLO 7T R (QLEEREER
BERR) CRBICHAVWE,

BRI, (A4S (CS, my hE 51990250, GIBCO) % 10 vol%¥sMLIzA—2 /v MEM HEK
(10%CS/MEM) & F\\, CO, A2 ¥ 2_—&— (5%CO,, 37 °C DIMBLEMET)NTHEE L, 1—I
MEM BRI, 41— L MEM $5Hil = 21 D8R (B KEIEK) 4.7 g (IZHERAKZ 500 mL A CHAE
L. BEZRKHE (121 °C, 15 43) LiebDiz, L-Z A Z30 (B AKREE) %7 0.15 g, 10 w/v%NaHCO, 7K
EREH 10 mL EFEINEIML CGRELT,

4. 89 BUSIK

S9 (= ME B :RAA20130705, 2013 45 7 A 5 B &I U RAA20130926, 2013 45 9 A 26 H &,
XA = RNAFTITFIE, T2/ NNVl 56-_UVTITRVERE L T BRoOk
Sprague—Dawley 27> "OFFIENHIREL 7= DEHEAL . AR E TR (-80°C) ILRE L,
% 6 7 A INIZERA L, 7 va—2-6-Y B (G-6-P, Sigma) , p-=2F > TIRT T =0 VXTIV FR
Vg (B-NADP', AV ZVEEE T 3E) BL U KCl R RAITEI L., IBEHKREL TRBIKIRRE (-80°C)
WRE L., AR GREE 6 4 A LI A) 132U S9. MeCl, 38X OVHEPES (pH 7.2) #40%., S9 mix
ELTz, FRBRICIE 10%CS/MEM:S9 mix % 25:5 OFIGTEFU: S9 fUGRE AW (BSOS E
£ :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),

5. HRMWEREROR

RO TR O R B EIIHRRICLERRE TKBIOCAF N ANV RE VR ICIIER
LRV, 7R NATEELI- 220, L LT 7 Eh (o hE S EPE1169, FLHISk T3 s34
%) &RV,

BBRDEEBELZOL, I (TN 2% TRR RS IHRRB L O e E R E AR
170 mg/mL. JeE kR ERBERR:42.0 mg/mL) 2 KRR L /-, £ORKREBE CEBAHRLTT
STOEEOWHHERBREFARL ., ZHOFEIEE 1 volbiRIL TALEETT 77,

B e |
2.66, 5.31, 10.6, 21.3, 42.5, 85.0, 170 mg/mL (%A}t 2)
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AERE S G-13-020

(Bt fkRERR]

S9 mix FETFTE T DRI LI IS JOr 24 W EfeiLER
1.71, 2.57, 3.85, 5.78, 8.67, 13.0 mg/mL (43}t 1.5)

S9 mix fF7E T ORI JLER

5.31, 10.6, 21.3, 42.5, 85.0, 170 mg/mL (ZAkk 2)

(G R S 5 R B R

3.68, 5.53, 8.30. 12.4, 18.7, 28.0, 42.0 mg/mL (A} 1.5)

2. MR E AR B (R ARSI B RIS XY, BB BB, EEZEOE OB 2R
70

WRDE O EP TORBMITOVWTE, iR, BT THRELZ 0.01 mg/mL BWRBIV 200
mg/mL BRIZ OV TR 4 B LR B LR L RBRES : Q-13-011),

k. BRI OWTL, TEER-LWHE GLP a3 (2002) , 33 A @t IS ERL7ehs

27,

- 6. HERRIEFE AR RER

LEFRTARRICAVOIERDEONBRELRET DD BRBIEVARTA AN 1.7 mg/mL
(#3 10 mM) B AVERIR BE 295 7 JEEEE (0.027~1.7 mg/mL, Ak 2) 3% E L CHIFRIBETE I S8R
EHU,

CHL/IU ffa% 0.25%N) 23 U 38 E FIV TR L= # . 4 X 10° f8/mL OAIBREREIRE L, Z D 5 L
2X10*E) &7 FAF v 7T 4w = (B 6 cm) (BT, 3EEBALS 3 B BICLL T OFIE THERFRIL
H s L OER AT T, _

S9 mix FEFEETBLOFET TERBLETIRE, BT v aEREETHLEHh
10%CS/MEM LT S9 IR EATH (3 mL/ T (v ir=) Ui, Al (PRt BB) £ 13 KB E O RY
HRBEAE 1 vol%BRAN (30 pL/7 4y =)L 6 FREMIALERLT-, 3% . MEM (LEARS) THERL.
10%CS/MEM (5 mL/7 vi/=) TEHIZ 18 BFEE LT, MR T 513 T 10 2 ORIk E

- 10%CS/MEM &22#a (5 mL/7 4y ir=) Lictk B8 (R R) S 3K RE ORI ERNIKE 1
VOIRHIM (50 pL/T Avr=) L 24 BB LTz, BF 2 DT 4o 2 Az, $7-, BB IERF X
UM TR B IR PO OF E2 AR T~

R TR, BERKREET, 10 volbd/L <) KER CHRREZEELZOL, 0.1%7VAZANSAF L
v NETHRAL ., RBits BB XT3 255 Y B LB R O #0254 B 8 1% 2 M AR5 BE 3t (MI-60,, 24
RAFEFETEE) TRIEL . MBIl OEEL U,

7. QRAEFEEHR
MR EFE IR AR L S IERI U AR R TR AR ERBREIT o1z,



ARES G-13-020

FERETE I HIRBROFE R EH 21T S9 mix JETFTE T ORI LU 24 RrE1E AR 1T 50% A
FAFEIMHIREOZN TN L5 fEBIU 1.8 54705 0.13 mg/mL R EIEBELLAL 1.5 T6 RE
BEREL., S9 mix FE T OERFRNEIT S0%MIEEREIIHIRE L EORERM CHIEMEERD L7
BRONZZE, BLXOR—BE CHREERENT 10 a2l TNATFOENRONHHHR Y G NEEEN
ROONI=ZEHS 1.7 mg/mL (£ 10 mM) ZRERELL, A2 TOREBARE L, SOICHEE (2
)} BB L UM REFL Rz, 1 BESHTY 4 DT 1oy = (R UBER RE S AR EA
{ESLA 2 M DZ) V., ED5E 2 BUTRRAREREZERL, &0 2 oW O BB RS
BRI TR R RIE LT,

REMESHBRERIC DV T, BRI 10% CS/MEM F771d S9 AR EZHL , MMC (20 pg/mL) %, S9
mix FETFIE T OERRLE TIX 16 pl/T v v= (IR 0.1 ng/mL) | EHHAAEETIL 12.5 pL/7 1
oz (B IR 10.05 pg/mL) HML 7=, S9 mix FF7E T OLLRFE4LEE TiX CP (1 mg/mL) % 30 pL/7 4
v (BHEPREE 110 pg/mL) BINLIZ, 7236, MMC BLD CP Xz bOBE TR Ak E R E45E
BT B EBMBNTWE, T, Bt BB L OB L AEREE I DV ik, ALER B AR 38 S UL
AT WA P OB AT B PR G~ T, |

REMERMEMNAOT 4o 2l onTI BERETO 2 RKERN, 2V IR REERER 0.1
pg/mL /2B EDICHRINUT, B3 T 14, E53IEA45C 0.02 w/vh EDTA £7 PBS(Ca* L% Mg?
RE)VET 4y adbhizh) 5 mL MR TERo 770l A L, MiEEL BB U, HIiaRk
BIRARIE (1400 rpm, 5 5) L, RiEEE T4, 3 mL OIE3RIE (0.075 mol/L KCIKIEKR) 2%, $9
30 4y MU IRALER 21T o 7, IRIRAIR S | B ETR (AY/—/V OKEEEE=3:1(v/v)) % 6 mL I TEMIZHR
L, TILL7, 0%, BELE T, AU EER LN GRIEL ., ZOBEEBRIELZSIHIZ 1 H
Tolt%, LPEOEEREMZ CHIRZEREL, TODEEZRATANT TR (HEHUH T HAMESITH
BES. I NERBIVRAFANESEZRA) LITETL, EOFERELE, 1 T4viabizh 4~6 1%
DATAREAREERL T,

TERIL 7= AFAFIEARE 70 volbAZ ) — VAR RIELD 3 vol ¥ AV IR (pH 6.8 ¢ 1/15 mol/L Y
VEEEENR CRIRFR) T 8 HYeL . KEKTTIWTRRELE,

7233, S9 mix FEFEIE FOERFHILIRICOVNTIL, P ff il TR R E B S 2 IR LS
BV STeZem b, MHEEMHRBR B IO R EERERR COMEREER LU HERO S
Frf&RED 0.42 mg/mL 2R EMEEEELL, ALk 1.5 T7 BEBRLREL, REOFECRAEKRY
RBROBRBE(To,

8. BBk

PRI T 1 TavvabbBbhiz 1 MOEAZAWCTEREDRWENLSEHEED
G347 (500 HBRR/AZAR) 24TV, 0.5% AR D7 FHEIE R UG A3 R AR ST R REL BIBTL . 204 AT HE
REREREEENIVEN 2IREZE R GRLUI, 26, BAHI=0 500 M /54T k> T- 45 )
BB OV, BEUMIRS CHBUEEERHE U, 3o BRSO SN AT §ER 52 i

9



REBRES G-13-020

GREA DB A, TOREEEL TR R ERE L,

T AV 2 | BOLBONTATANER 4 4, 4 AOBEEDPTNENBESEAEB5hD2R O IREE
CHOMUTE, P LUEND, 3 O8BRL TRV ZITHIG AL, 1 #dH7-0 200 18 (100 HHa/
T Ay o, 25 MR/ BEE) DS RPHHME QLB EE:23~27 ROV TRERF OB L. 1
EEdp7- 800 & (400 HEIR/ 7 4 =, 100 A/ EE2E) D5y E P MR OV TR MM (Bl
S 38 A LL L) DA, FORBICES O TUEER B 2B ML EH LA BB RE KD
7o

Fro 7 BIOOWEREERFOMEIL. AARAREL RRPS - WASYWHERSRS Vickds
IR E SN T T o2, ¥y 7 BL U W IR AL FIELVL IO IER G 2y o7,
ZHREU EEOENSOZEWEERL., Fry 7 Il OW IR EREHREOHEIZIIEDRNIEE
L7,

9. RBRRRI R
UTORECABLEES . Y LB W TIRBR RS L L, BRBREER 50, R
BRI EL W RERESICTETILLLE,
1) L7 & A ENRBRIET AR T DEELH L TRV A
2) ST RIRE AR E MBS RBRA T 3 ALV EA
3) FEMERBEOBER LA THMIBOHEES 5.0%2BXI-HE
4) B REOEE R E2H 350 HBLED 205 Km0 &

10. HE

P EOBERE (Xyy 725 28 T 50 L OSEHERIE 0 HBLBIZ SV, Bt B
SR E L ERRE R 3 L OBt REERE CL T4 v v — DOEERERE (p<0.01, AN IV EEER
EEFEMLUIZ, -, FEEORDLNIMBEBRMAITHOWTIL, 20 A EBKEFEEICEL THREMREITY 7
Ry 7 SASPERWT, 2250 7 —3IF v U OMERMERE (p<0.01, F 1) 24T 7, ZhoDRERS &
EBELL, EWRHIRB S L0 ML T AR EFRIEOFEZ R A T,

FRIHIENTEEIHLHBROEHEEICREEZRIIZTRVOOHIBERUVRBIHEZEIZEDE,
->1=C&

ARBHIR P, [FRTAIENRTE o2 RROEEMICEEBL RIT TRV OHIER R UK
2 AT AN 9 YA LY el = Oy DY folR

10



#HERE S G-13-020

HBREEBIUEE

IR E DD IC R U R IR ORE R, SOMMMABE AR 1T SO mix FEFIEFH
S OFTE T ORI T 0.086 mg/mL 33508 0.31 mg/mL. 24 BSRHIEREALE TI3 0.073 mg/mL &
HeESnT, 728, WIRBIERORKE, MERBAARHTIL S9 mix 77 T ORI Tl 0.053 mg/mL.
S9 mix FEFFIE T OERFR LR B L TN 24 FFRLERTALE T 0.21 mg/mL LA EO#RERY B ALBRRE TS &
W TR ASEEMD BT, v . ALTREC TR S9 mix TEAE F OATRERIALER T 0.053 mg/mL. S9 mix
FEAFAE T ORI TIT 0.43 mg/mL BX O 24 REEEFALI CIT 0.85 mg/mL LA L OFHBRYE AL
FREE R P IC RSB0 B (Figure 1),

LLEDFERLIY, S9 mix FEFFE T ORI KU 24 B RIEHTALE TI3 50%ASHEFE AR B
DI 1.5 {EREUHI 185725 0.13 mg/mL Z B BELL, DT ORBMELBREREL:, T,
S9 mix FF1E T D AERFRIALIERIZ DV Tid, 0.85 me/mL 2A_EOBERYH ALFRBE TR M -p D UL 3 T
RICERPELI D LT L 88 2 bR HMEAEEO ERABOLNIEIL BLOR—RETT (v
aMICHBBEFER DT SENE HHEFE LR SRO O, FREICSERISEHE TE -
T, 1.7 mg/mL () 10 mM) R REL L, DT ORI EARNZBEL TREFRERARY
BIizol,

S9 mix FETFETE F OERFFAEE0.017, 0.026, 0.039, 0.058, 0.087, 0.13 mg/mL (/A M. 1.5)
S9 mix 7F7E F O SRR AL :0.053, 0.11, 0.21., 0.43, 0.85. 1.7 mg/mL (/A H; 2)
24 BEREEEALEE - 0.017, 0.026. 0.039, 0.058, 0.087. 0.13 mg/mL (/A 1.5)

7¥. WIRBERORE R, AERRIGRFL S9 mix 772 T OERMLE T 0.11 mg/mL LA EDOHBRY
AR CRARRPICIERASFRO b, B TR, S9 mix 777 TOERRLE T TOHR
Wy ALERBE CRERIR P IR SR b,

QAR HTICSESI D E U2 RSB0 2T OFE R . S9 mix f£7E T OB T 0.21 mg/mL
T FTRE R S F P BRI D3 A7 | ST R FTRECHIMTL 722 Lo DL AR R AR e W BR A B AVEERE A 2
REBLMBONI T, T T, MIHEMHRR B IO RAFRERBR COMBMBEERLB LT
SYRRE DS HRER (Figure 1 | Table 1) 2212, 0.42 mg/mL 2R ERELL, LI T ORI E DR
ERELTHRERRERROBRBREITo, '

S9 mix FE7E FOMERFIALER 1 0.037, 0.055, 0.083, 0.12, 0.19, 0.28, 0.42 mg/mL (A 1.5)

BB T, BB AR L OULEK TEHCB W CERE 0.19 mg/mL 2L k., 8L 0.28 mg/mL
PL_E OB AR CEE IR I TR B 0SERD b T,
PRSI D ERE L - SRR RO SN O R, ST el iR E B, S9 mix HEFEETD

11



HEBE S G-13-020

SRR AL JON 24 BERTERTALER AL 0.058 mg/mL. S9 mix T?E"F@ﬁﬂ#l%ﬁ&&&‘ﬂi 0.12 mg/mL
Llpol-zling, LT 3 BERIZOW TGRS ZITo7,

S9 mix FETFLE T O RIALER : 0,026, 0.039, 0.058 mg/mL
S9 mix f£1E F ORI ER:0.055, 0.083, 0.12 mg/mL
24 MRS S ALER 1 0.026, 0.039, 0.058 mg/mL

P RN ORER. a“f\fcf)&&@*{ﬁm%u‘%%%ﬁ?éﬂﬂﬂ@@ﬁﬁ%m CHBEREMIIGEDL
etz (Table 2, Table 3, Table 4), 7233, TN TOARE ST S0%HIaEFEMGIEE LB 2 -8
R ENIBE CR AT E ER TERD 7208 REBEOHRIIALL 1.5 L+ Mn<RELIZE
E 2 b, E- T RIRER R MR E L EOHR Y E AR CIIIREMENTRW D 1537 i En

BONWTEERE Th o=l h, BEMAROBREIIH Y ThHHEB XTI,

fEHMERIRRIZ DOV TIL. S9 mix FETELE TR L OYETE T ORI CIIFERHERICA Bk
FOLNARNTZA, 24 BERIEELBIZ SV TR ARSI 2T ol T X COMBR M E MR TH
FHERNICH BN (KB 3.9~4.0%) DL, HFEMEREDRE R, ARKFEHELEDLLE,
ESERIRR I B L CHB DR R AN B LI I RV T Dy fHE KDL 0.31 mg/mL Lz
7o

B RV L LTV Ve MMC §2, 59 mix JEFFAE T 4 IR 35 K OSBRI 33\ v Tl ik
OEERFEEFHERL, CP 1L S9 mix F7E FOER BRI BV TR AKEOBEREZFR L, 2hb
DFERLY | REBRROMILPRER SN (Table 2, Table 3, Table 4),

PAEDFEREY. 24 RERBERAAEIZIW R EERB A HEHFRIICE B2BMME R L7243, S9 mix
FEAFTE T DERF AL D PR ERE (0.039 mg/mL) 3L UHIREERE (0.058 mg/mL) T, [t FRREL M
ARTRRE MRS HER (WO THOHEE  1.5%) LTI, S9 mix 778 T OERFHIAE T~
TOYRYE LB CREENMERRO R RISt REFRE CH A L) D, undecanal 3MREFEEH
TWRWEREET, REFFHIIGEEML -2 L0 RS FRIN - TR E 2 bz,

Undecanal i, 3#RBRMEFR CEMLI-ME 2R 518) %%%Wﬁﬁﬁﬁ(%&%v M-13-040) Tifa
EORERBPBOLN TS, 2B, UWHE L, BEIRERERRBCRE, VI9 MiazRVW-BE TR
RERRR TR LR 5kE AV Ve in vitro IMERBR TIIRMEOREENBESINL TS ?, &
7o FBRME TH% undecane (L Tid, WIRBRERKR, Fr/=—X - NDbRF—E DL
RSB IE|Z M P n-pentadecane (CEAL T, EIREALRRR, Fr/=— K N ARY— R
% - Qe B RBR LI DR RPBESNL TN, ¥

LU EOFER LY, undecanal 13, AFRER S F T CHL/IU MDA KIEE R HIIFER LAV IMT
MR FER T DR

12



REBEES G-13-020

SE W

1) HARBRZERFYES WASWRRLIBSE - EFHEIC IO RAaERETIIR), SR EE,
TR (1988)

2) European Chemicals Agency website:
http://apps.echa.europa.eu/registered/data/dossiers/DISS-9d84f5d2~6h83-52¢9-e044-0014467d2
49/DISS-9d845d2~6b83-52¢9-e044~0014467d249_DISS-9d84f5d2-6b83-52¢9-e044-0014467d249
.html

3) BALAREARCEBREFRCERENRE BE FMEESERBRBRE Vol 4. LFEME
ARG R & . B (1996) p587-614

4) BEERAREEREERERFREIRE BE. (LWEDEBERBREE Vol 1 {LEWE
SARHEELR RS F (1994) p433-455
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HABRFE S G-13-020
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Figure 1 Growth inhibition of CHL/IU cells treatmed with undecanal

@ :Short-term treatment without S9 mix
A :Short-term treatment with S9 mix

M : Continuous treatment (24 hours)

Precipitation was observed by the naked eye in the medium at doses of 0.053 mg/mL (A) and more for
short—term treatment with S9 mix and 0.21 mg/mL (B)and more for short—term treatment without S9 mix and
continuous treatment at the beginning of the treatment period. On the other hand precipitaﬁon was observed in
the medium at doses of 3.053 mg/mL {A) and more for short-term treatment with S9 mix and 0.43 mg/mL (C)
and more for short-term treatment without S9 mix and 0.85 mg/mL (D) and more for continuous treatment at

the end of the treatment period.
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Table1  Concurrent cell growth and mitotic index of Chinese hamster lung
(CHL/IU) cells treated with undecanal (Und) for 6 hours with S9 mix

Concen- S9 Time of ~ Concurrent” Mitotic ~
Group tration mix exposure  cell growth index

(mg/mL) (hrs) (%) (%)
Negative 0 + 6-(18) 100 NA
Und 0.053 F° + 6-(18) 92  NA
Und 0.11 7" + 6-(18) 89 7.6, 5.0
Und 0.21 % t_ 6(8) 38 08", 5.0
Und 0.43 "™ + 6-(18) 32 Tox, 2.0
Und 0.85 "™ + 6-(18) 36 2.8, 1.4
Und 1.7°% + 6-(18) 44 74,52
CP 10 pg/mL + 6-(18) NA NA

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

1) Acetone 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 II .

3) Metaphase frequency was calculated by counting 500 cells in each dish.

4) It was judged that chromosome analysis was impossible because there were the small
number of analyzable metaphase cells. .
pe, Precipitation was observed at the end of the treatment in the medium by the naked eye.
pbe, Precipitation was observed at the beginning and the end of the treatment in the medium
by the naked eye.
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Table 2 Chromosome analysis of Chinese hamster lung (CHL/IU) cells treated with undecanal (Und) for 6 hours without S9 mix

. D) o . 3 . 6
Concen- S9 Time of Concurrent” Mitotic Number Number of structural aberrations 5 Number of c.ells with Number
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 ¥ total +gap (%) -gap (%) cells (%) -gap POL -
Negative " 0 - 6-(18) 100 NA 100 1 3 1 0 0 0 5 0 2(20) 2( 20) 3 (08)
100 1 0 0 1 0 0 2 1 2 (20)- 1 (10) 1 (03)

200 2 3 1 1 0 7 1 4 ((20) 3 ( 15) 4 (05)

Und 0.017 - 6-(18) 89 NA not observed

Und 0.026 - 6-(18) 89 NA 100 2 3 0 0 0 O 5 0 S(C50) 3(30) 4 (10)
100 0 0 0 1 0 o 1 0 1 (10) 1 (10) 3 (08)
200 2 3 01 o0 o0 6 0 6 ((30) 4 (20) 7 (09)

Und 0.039 - 6-(18) 81 NA 100 1 2 0 0 0 O 3 3 3(C30) 2( 20) 3 (08)
100 2 2 0 0 0 o 4 0 3 (30) 2(20) 9 (23) NA NA
200 3 4 0 0 0 o0 7 3 6 ( 30) 4 ( 20) 12 (15 )

Und 0.058 - 6-(18) 76 34,82 100 1 0 0 0 0 O 1 0 1( 10) 0(C 00) 6 ( 15)
100 0 1 1 13 0 0 15 0 7(70) 7( 70) 6 (15 )
200 1 1 1 13 0 0 .16 0 8§ ( 40) 7 ( 35) 12 (15 )

Und 0.087 6-(18) 38 1.9 s), 1.8 not observed due to the small number of metaphase

Und 0.13 6-(18) 25 Tox,Tox not observed due to extreme cytotoxicify

MMC 0.1 pg/mL - 6-(18) NA NA 100 5 33 50 2 1 0 91 1 53 (530) 53 (53.0) 2 ( 05)
100 5 49 53 3 0 0 110 4 61 (61.0) 60 (600) 0 ( 0.0 )
200 10 82 103 5 1 0 201 5 114 (570) I113* 565) 2 ( 03 )

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; Tox, cytotoxic; NA, not analyzed.

1) Acetone 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 II.

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) One hundred and fifty six 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 lung (CHL/TU) cells treated with urkiecanal (Und) for 6 hours with S9 mix (retest)

Concen- S9 Time of Concurrent” Mitotic?  Number Nummber of structural aberrations Number of c.ells with Number ©
Group tration mix  exposure cell growth  index of cells Others ¥ aberrations of polyploid Trend test
{mg/mL) (hrs) (%) (%) analyzed gap ctb cte csb cse ml?  total +gap (%) -gap (%) cells (%) -gap POL
Negative " 0 +  6-(18) 100 NA 1000 0 1 0 2 0 0O 3 1 2( 20) 2( 20) 3 ( 08)
100 0 1 0 0 0 0 1 0] 1 (10) 1 ( 1.0) 3 (08 )
. 200 0 2 0 2 0 0 4 1 3 (15) 3 (15) 6 (08)
Und 0.037 + 6-(18) 99 NA not observed
Und - 0.055 + 6-(18) 100 NA 100 0O 0 0 1 1 0 2 1 2( 20) 2 20) 2 (05)
100 0 0 0 11 0 0 11 0 2 (20) 2 ( 20) 3 (08)
200 0 0 0 12 1 0 13 1 4 (20) 4 ( 20) S5 (06
Und 0.083 + 6-(18) 95 NA 100 0o 1 0 2 0 O 3 0 2( 20) 2 20) 2 (05)
100 0 1 0 0 0 0 1 1 1 (10) 1 ( 1.0Y 2 (05 NA NA
200 0 2 0 2 0 0 4 1 3 15) 3 (¢ 15) 4 (05)
Und 0.12 +  6-(18) 70 64,64 100 0 0 0 0 O 0O 0 0 0( 00) 0( 00) 4 ( 1.0)
100 0 0 0 0 0 0 0 0 0 ( 00) 0 (C00) 1 (03
200 0 0 o0 0 0 0 0 0 0 ( 006) 0 (00) 5 (06)
Und 0.19% + 6-(18) 37 Tox, Tox not observed due to extrene cytotoxicity
Und 0.28 **° + 6-(18) 23 Tox, Tox not observed due to extreme cytotoxicity
Und 0.42 + 6-(18) 28 Tox, Tox not observed due to extreme cytotoxicity
CP 10 pg/ml +  6-(18) NA NA 100 0 14 5 6 0 0 25 1 20 (20.0) 20 (200) O ( 00 )
100 6 8 15 4 1 0 34 2 25 (250) 22 (220) 0 (. 0.0)
200 6 22 20 10 1 0 59 3 45 ((22.5) 42* 210) 0 ( 00)

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) Acetone 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 II .

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.

pbe, Precipitation was observed at the beginning and the end of the treatment in the medium by the naked eye.
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Table 4 Chromosome analysis of Chinese hamster lung (CHL/IU) cells continuously treated with undecanal (Und) for 24 hours without 89 mix
Concen- Time of Concurrent® Mitotic®  Number Number of structural aberrations Number of c'ells with Number ©
Group tration exposure cell growth  index  ofcells 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 24 100 NA 00 2 0 0 0 6 0 2 0 1(10) 0 00) 2 ( 05)
100 0 3 0 0 0 0 3 2 3 (30) 3( 30) 2 (05)
200 2 3 0 0 o0 0 5 2 4 ((20) 3 (15) 4 (05)
Und 0.017 24 95 NA not observed
Und 0.026 24 84 NA 100 1 1 0 1 O 0 3 0 330 2( 20) 21 ( 53)
100 1 4 3 0 0 0 8 1 6 ( 60) 5 ( 50) 10 (25)
200 2 5 3 1. 0 0 11 1 9 (45) 7 (. 35) 31 % 39)
Und 0.039 24 81 NA 100 1 1.1 0 O 0 3 0 3 (C 30) 2( 20) 12 ( 3.0)
100 1 0 0 1 0 0 2 4 2 (20) 1 ( 1.0) 20 ( 5.0)
200 2 1 1 1 0 0 5 4 S (25) 3 ( 15) 32% 40 ) NA +
Und 0.058 24 61 1.6,3.2 100 0 1 2 0 O 0 3 0 2 ( 20) 2 ( 20) 14 ( 35)
100 1 0 0 1 0 0 2 1 2 (20) 1 (10) 18 ( 45)
200 1 1. 2 1 0 0 5 1 4 ((20) 3 ( 15) 32*% 40)
Und 0.087 24 23 1.7%,47% not observed due to the small number of metaphase cells
Und 0.13 24 20 Tox, Tox not observed due to extreme cytotoxicity
MMC 0.05 pg/mL 24 NA NA 100 1 40 48 1t O 0 90 2 53 (53.0) 52 (520) 1 ( 03)
100 4 43 31 5 O 0 83 1 52 (520) 50 (500) 0 ( 00)

200 S 83 79 6 O 0 173 3 105 ((525)102% 51.0) 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 nunber of cells with aberrations excluding gaps; POL, polyploid;

MMC, mitomycin C; Tox, cytotoxic; NA, not analyzed.

1) Acetone 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 I .

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 humdred and three cells were analyzed . 9) Two hundred and fifty six 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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