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WW-vran7 7 o OREAREFEEOREY, ISHBEOREME (CHLAU Al %AW,
EREAEREE (6 MR SO mix WK N SO mix SEANIN) LEEHUERE (04 R <
L7

14-7 un 72 o ORBRRER, MMIEEnHREROERN D, 50%HMBmEFEmHNEE (ICs)
ROWIROAGFR IR, BIFRIAEED S9 mix FHMTIX 81.3, 162.5, 325 K1) 650 ug/mL,
S9 mix FEFINTIL 162.5, 325, 650 K& TN 1300 pg/mL, BRI 40,6, 81.3, 162.5 R TY325 pg/mL
DU 2 T4 BREERE LT

RBROFE, FrEFAENED S9 mix MR OEGHAERE T, 3R OEENEEMIROH
BRIL, & HIZ5S%RFGTHo7D, HRFHEED S9 mix FINTIE, #HEMREMROHE R
WEEMEATENHEIL, 162.5 pg/mL "T1E 7.0%, 325 ug/mL Ti 12.0%, 650 pg/mL THk 15.5% &
EEDHIEILEED 10%% LR - 7x,

FRRRYITHOEBERYEL, HoRBERE L, EESIRR UG RIS
LYBREEFERRL, YRBRERO Ny 7 7 Uy R —2OERNTH - 7.

YU EDRER, ARBOSLHETICRBWT, 14-Y7 a7 2 03, FERERIITEH 2 SR
O 89 mix ERMNZ OSEFABEE T, WTFIUCBW T B R UHENRE & bIc e R8s
PHRRTDHZ LI o0, RBERFITH 5 SRR D SO mix TN TR, BENREEL2H
THHNAN 10%A LR L, ZOHBRRCHABKEEIRBO LN LG, 14V 7nar ¥
i, REEND Z LIC K0 RAARE SRR 23R T L EEN, Bt L HE
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7. BRMERURESE
71, #ERE, BE BEREDERVIEEENE
711, HERE

WHRWED 1,4-C 7 v 5 (BFELF: 1,4-Dichlorobutane, CAS No. 110-56-5, H.E: 1.14,
FIKAG53°C, F&AKUR:220°C, ¥BR:I155°C, & 127.01) 13, EEFHAOKETHS. Yl
Wi, AR IEMRS N D AF LIz O [y MESFGHO2, #E (GC) :99.8%] &M
Wiz, AFEE, RABREROWBRMLREEOREE HEE: BMS-500F3, BAZ U —9—kk
Harh, BEERE: 4°C (SEANE: 2.1 ~6.4°C)] PITITE - BB - BBADSME T CRE L-.

BB, 14Vruad 2 0Ty MRV 28 BRIKEROBRSEERBRR O 14 B EEER
BR GREAZR B 502427, KB A AL AN p—F o F— PETEET OB SR THIZ
AET CHOW LIZRER, §81398%THY, HRIEMTFOZEM MRSz

712 #HE (EtENR9E)

BARIZIE, A TF N RLERF T R (LLF DMSO, SRR A2 S VA, 2 &5 WF032,
FEFIRARR: 2013 423 A 18 H, HRASHERENEFRFERT %AV /. DMSO 13, fEAReE TRk
ROWERMEIRERDRERE [FRERE: 23°C (FHANE: 21.6~23.4°C)] WNIZEE - EXORMET
TRE LT

7.1.3. BiEBME

BHERHRE L LT, <A h<A4 2 C (BIFMMC) &V AFv=Frt I (BIT DMN)
Wz,

MMC (a4 =4 b~ VU ER 2mg, 11 TP, BRI b<A 2 C2mg (1)
LHEET N T AEEE, vy B S06AGB, {EFHAR: 2011 £ 2 H, {HFnEREE L3N
2%t] &, DMN [&8:99.7%, @ v FE5: EWP0054, f#AHARR: 2011 4£ 12 A 26 H (BHHRE),
FEMiBE Tskkatt] 1k, Wb THEIRGEEEA Lz, AR, Wit b e ol
ROPRYEREZEOMERE [RRH: MPR-311D, ZHREMARA, BEERA: 4°C I
3.5~43°C)] PIZ, WIBOFH T CORE L.

7.14. [EtEEYE
Pt B E Y, WERME DAL L TRV DMSO & L.
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7211, Ak

FSERENRIRR T, 14V an T2 1313 mg (EFEEE: 1313.0mg) 2R (BRI
AT261, A FJ— - b FERSHD) U, DMSO IR L CRraiiEm (1313 mg/mL) .10 mL %
FABL L7z, 1313 mg/mL D—EE DMSO TEIEAI L T, 65.65, 32.83, 1641, 8.206, 4.103, 2.052,
1.026 & T*0.513 mg/mL 2 FH8 L7~

LAAERR T, 14-V7au7% 2 1313mg (EREHE: 13131 mg) #FE (BEFRE:
AT261, A T —-« bL RS L, DMSO KRR L CREiBER (1313 mg/mL) % 10 mL
Fhgd L7z, 131.3 mg/mL O—EB% DMSO TEFERIR UC, 65.65, 32.83, 1641, 8.206 2 14.103 mg/mL
IR LT

FRBRHETE IR B O AR E TR E b, FRBORRITERL S Uz, £, YRRk
T ORFREIERIRICHIM LI L S ORKBETH L0, RIFRIZH S P CHFRREED
101 fETREE A FREd LT,

7212, HERNERNRORERRFRESH
FEREHEER DOREMER ORI IER Uo7z,

7213 PRSUERE
Jislie e B el

722 [BtEaEmE

MMC KO DMN [LWERZETRFE (AT261, A F5— -« bL FEERESH) ICTRE] &%,
ABEER (BAS, 7y FMES: MK, HRSHIKFRMEETE) (R L CRERE (R7R
BED 1145 2L, FRENIHRHIATY, ERROBRIRIIBEEENS L.

PANICEBRRINC /T D e i E 4, HERERUHRREEZ TR L .

WE AR (ug/mL) AR (g/mL)

SR ANERTR S9 mix ¥ DMN 5500 500
S9 mix EEGRN MMC 1.1 0.1
JH foe 4L P 3k MMC 0.55 0.05
7.3. SERMRR

BRI, 2000 45 11 A 28 AICK AABIBRMA LT R Z ) —7a X 72 VENb AR LeF
¥ A == AN DA S R ROMHEEIOEE (CHLAU) 2V o, f#lgik, DMSO % 10%#s0
L7 REic il L, | mL iV & U CREAERRERSBNICHRERE L. BBUCERL, K
BLTHIMI REREL: 15 [], Rt — 25 A, [FLRR: 167 KRE, <A a7 X< f2
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IZATo 7. LL FICERBRICRIT D AR b OBz~ L.

HRTHEREIMEISAER e 3 [l

Yufe kRS O 1 =1

ok, FEBBRMRIEHREL R AIRARRERRE Gl TITo%.

74, EER

Eagle D548 (Eagle’s minimum essential medium, LA T Eagle’s MEM) O#Rk%,
Attachment 1 {278 L7, 3538iKIE, Eagle's MEM #&{4s5H (=2 » RS- 440761, GIBCO, U A b
No. 11095-080) iZ, FEfEMt: (56°C, 30 %3) Li=fr4-ifE (=2 v b5 655639, GIBCO) % ik
FED 10%E 722 XOICMATRE L. ok, FAR LSS ARRC 37°C IR U CE
AL,

7.5. S9mix

S9 i¥, Attachment2 OJFFIEIZE Y 2008 4 A 11 BIZA ) = 2 VEER T3St X
ni=bo (17y FES:08041101) V. S91X 200845 A 13 BICHEA L, fEHRFE T-80°C
FEOWHEE B BFV-130 (LR), =A~y 7ett] WICHISRE L.

SO mix 1%, $9 LIS DEME ZTIUES L CHRE L, 2hak AL 7507 4 A% — (602 um,
NALGENE®) T8 L7-#%, #AEANC SO ZMA TR L-. S9 mix DK% Attachment 3 i~
w7

76. HHRHOFER VHiaEE

BEEE AT 025% b U 7 VIR EINZ CHIBRZ 2IBE L, 305008 [1000pm (181 xg), 547
W, /INEGERROH (B0 CF SRX, BSL TS, DUFER] (X D Hipa AR L7-#,
ETRELR BRI 2 TN 2 GBI RR VBB L7, Z OFEEAR R O A i BREHEA% & F v CRH
U, HOFAS 2 x 10M8/5 mL 1272 5 X 5\ THEsi e N % CRilk Uiz, Fk U 7- MIaiZiaik % 5 mL
30, EE 60mm OWEE T v—1 (CORNING) IR L, BE% 37°C, COREE 5%II®R
LT RN AA 2% oi— 4 — (IR BNA-121D, Ay 788tk LUF COp A & a—
H—) T3 HEEE LD OERERICAV .

T— LI, HBEEREETEIRRER TI3 1 IBEEIT X | #k, YRR T 1 RSO
R OFHAIMC 1 4, Be@EAERRC 2 e AV, 7, vy — VICIRRE S, ERY
B4 T B E 4, BERFEAL, S OICERREREDEGIE S mix OFEEL, Bk

OSSR Z AT D Z LI L BB L.

7.7. {RRatEIENGIGER
Yfa K BESABNCBITS 14-P7unr ¥ /UJEit?ﬁﬁf T DI, HOpERERIEER
P{To7-. FERT, ERRIEED S9 mix FI0KZ TN S9 mix EERIN &ALk (24 B

D 3 ZHNTHEE L.
11
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HRFRAEED SO mix BIICHY, v — L BEERIEE 2.5 mL 2K L%, S9mix 0.5mL
& BB ERSEE 3 D\ NI R 30 uL N L2, SO mix ERMTIE, v — L bk
FiR% 20mL BRE LB, BARE SO mix INOEE LEECEIM LY. WPhol y—L
b CO A V& 2—F—WNT 6 BREEE L RICHTREREERIE SomL (ISR B2 ¢, &5i018
RFfIEEE LT,

HFRLEL TR, v — VICHRERRRYE 5 5 WIS BIE souL 2FmL, CO, 1>
F o — & — N T 24 BEHEIREE LTz,

o, WTHORERRFIE b, MRIEIRIRINEE & Q34 TR 2SR E OFTHOF E 42 RIRANC
BT

PRI R OSBRI A & b, R TR, Ko+ — 12 025% b U 7Y i A48 3 mL
INZ THlRZ FBEL, 0B X0 il RN L% BRkeH a2 F\ ¢, Malca 3 L
T FHANE 1 DT e — L Y728 3 BIFTY, 2O E AW TRt BBREOMIEE 100% L L
THERBEIZBIT DO AT E RO T,

HERE L, SRFRALEER OEGLEE & SRV A KT A4 2 ES%, 10mM FRYO
1300 ug/mL ZHmSEE L L, LFA 212X 8 650,325, 162.5, 81.3, 40.6, 20.3, 102 &2 T} 5.08 pug/mL
DFIBEL L, TOMIZEMERBERIT .

TR SRR DRRERE R % Table 1 RO Figure 1 1TR L7z,

SO mix TN BHROAETFRIL, 5.08~81.3 ug/mL TiX 90%LL &R L72A%, 162.5 ug/mL
P CRERE SIS D062 OEIEEA L, BRIRED 1300 ug/mL, TiX 17% Th o 7.

S9 mix AN I B RPRDEFRIL, 5.08 ~162.5 pg/mL T 90%LLEZ 7R L7243, 325 ug/mL
PLETIRESHEITT DIV OEIFEA L, BEIEED 1300 yg/mL TiL43% ThH -7z,

Probit $EIC & W B H L7z SO%ABRaERIMIHEIERE (ICs) 1, S9 mix HHNCIE 354.5 pg/ml, S9 mix
HEVSINCHE 1423.6 pg/mL ThH o7z

7233, S9 mix FRANF Tt S9 mix HEHRM L b, MRAKIVIFRHCREEED 1300 pg/ml 2BV TH
BR7: MR OISR DR, AR TREOIT N COREICR W TITHHmEEED b i
Dot

EEHEREORERE R % Table 2 & (F Figure 2 127~ L7z,

FImOAEFERIY, 5.08~40.6 ug/mL TiX 90%LL EER LA, 81.3 pg/mL LA L CIdiBEE A
T RN F DI L, REBED 1300 pg/mL THAEMBREERD Hh/ad o7z,

Probit ¥EIC L D BH L7z ICs 43, 163.6 yg/mL Téh o7z,

72385, WRRRESIER RS IRE O 1300 pg/ml (2B8W - GERAZRINRROSTHIB DT Dz,
AFRE TR I TR TORECBWO THIF IR bz o7z

78. REBHREEHER

SRENT, ARRFAEE D S9 mix TN ON SO mix MEFIN & BEHAERE (24 BREE) @ 3 RF
TEi L.

12
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78.1. HEBRBERUUEE
HENREL, MREFEINEENRR TR O T2 1Cs R UOMIRADATFREZIEIEICAL 2 T4 BPERREL
Fo. Trhrbb, EHETMERED SO mix FNTIE 813, 1625, 325 KU 650 ug/mL, SO mix AN
TIL162.5, 325, 650 21X 1300 pg/mL, HEFHIRE TIL 40,6, 81.3, 162.5 X1 325 uyg/mL & L7z,
AEEREY, SERCRAZ L IR E, RS R O IR BT . BRMERIPR & L CiERg
HALERED S9 mix #ANCIEDMN (500 pg/mL) , S9mix HEFRMZIIMMC 0.1 pg/ml) %,
AEREIZIE MMC  (0.05 pg/mL) % v /e,

782 BIKEDONIE
7.821. jEBSRALEE

SO mix PR T ¥ — L BITEERIE % 2.5 mL BREL721IC, S9mix 0.5 mL & #BRE sl
H DR E OBEIL 30 ul &, BBEFEME OBA1X 0.3 mL ZEN L7, S9 mix fEH
IR v — L BIIRERRE 2.0 mL BREE L721R1C, MRiR% SO mix IRINOEE & AskzEmL
=, WThDY ¥y —1 1 CO A ¥ aX—F —NT 6 BifaltEdk Ul RICHEH R38R 5.0 mL I
WA T, &I 18 B U RIS O R O MEAROIERE L. 725, ik
RGN & AR T R R DT DA SE A I ERASIC IR LT,

7822 EHFLEEE

Tr— UL, RYETRENE S D\ EREMERT IR E DA 50 uL &, MR OBA T
05mL ZHIL, COyA ¥ ai—F—NT 24 BEEEE Ui %10 MR SHAL, O A0 A
OV U, 72385, WUAHIRING & AV 1 I R B BT EH O & IRAL B L e

7.8.3. EAXRESH

ST AERE R QNS iyk & b, B T 2 AT 10 pg/mL BEO 22 NRER V¥
— U201 mL FINL T, 52l EEr. Bk TH, £ v—112025% b ) 7 R
AR 3 mL A CHilaz RIEE L, =008 K0 MIBRE RN U4, 75 mmol/L ¥k U 7 LKEE
IR (37°C, 15 418 % U7-. {RIREEISET L7t BHUSELGREL, &/ —t
Eiis % 3:1 OBETRA L OKS L EER CHUKBEEEITY, FEER CRIRVR iR L
To. ZOXREEIERE AT A R T A L0 2 »Fic— 308 T U GHIsE T, #8%, 2%0
Giemsa iR TR 15 204 LTz,

ATA FEART 1 vy —1NU720 3 KERIL, SRRV Ta— RESREI0 T, 25,
B TRIZAT A FEARL, #BRES, RWESA IIHEWESL, BE, 3FBE S9mix D
B (ERFOER) SERE (Bimuis) |, EAERAZFEA LT IV ERN L.
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7.84. FERSERDETA

AR IRE R OBk & 4, B THE, 2 v— 112 025% ) 73 VBRI ER 3 mL
MU CHRREFEEL, 008 X 0 i 2 N U= % BRET AR 2 BV T, Hlas 2 30
L7 ,

HEN 1 DT — LYY 3 [ETY, ZOEEEE O TEMERTRREEOMIAEZ 100%& L
THBEIZBT 2HIROEFERL KD,

79. BAEE ‘

FREDTED B BEIT U, Yelafhds L IR - 7o 5 Z PR OMa % 13 v — L2721 100 {8,
1IBE M7= 0 200 (B8R L7, EAROBIE = FEBIEITY, BUEEHERCHBREBE L ORE
i3, SERTBE LRI

YRR, BORE SENRTICOE U, BRI (polyploid) B UMERAE
{t (endoreduplication) Z#EER4 L L, HBENEFIIX v v 7 CAT gap) , Lt {ARGH
(chromatid break, LA T ctb) , Y fa/hRIIHT (chromosome break, LA T csb) , Ye@a 23 (ARIZ5#a (chromatid
exchange, AT cte) , YeBfABIZTH#E (chromosome exchange, LA cse) , WiF{k (fragmentation,
LI fig) AL, ZNO6OREEAFZHT LML 1 FL LRz 2B, ¥
Y o 7 LU ORBNL, REEIUIRESEORR SO —# IS5 b0EX Yy vy TTL L,
B8R ENSITTNCWD b OETNTE Lz, B BE—#R ECH o THIRRGEE Gy
HRIBE D REWLDIRYMNTE L2, BRAEAEORENE, Xy o280 Ea L8000 E
EITANTCERSR LTS, ek, YURBRCHD DR EAREE, BRICARREICOVWTEREREY
% L7z (Photograph 1~7) .

7.10. HAEROMIIEMH

Rt BTN T, YA EE 28T SO HIREN S%ARMT, BYETBEHC BT
¥ v FLUSO YR B 24T AHEOHEREN 10%L LE R L, & HICEMER UM IO
AR OHERRY, YHBRMERD/ Ny 7 ST U R —4 (Attachment4) D#FIFNEZRL,
RERRICHE L IO BER DR EIRBRAGL & L.

7.1, $EEHEEsAE
YRR E AT HHAOERRE, FROHEEE - OB BEEREI TR T

712, HEEHE .
REROMEIL, BAVRE UMEENET 28 T 2RO HREN s%RBOBG 2R, 5%l
F10%RMOEA R L Uz, S BICZOHEREN 10% LER L, BEOEIMIE-> TH
MBS EBRMEL Ui, 228, MENEEORGELETIMAOLEREL, Xy v a8
THRALEDRVESTEL, vy 7280V EEOMBIRICE VHE L.
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o, BENREE2ET AHIEOHIEEN 10%A LR UL Z &0 5, BEMED 20%ICBE
MALIBIEIE (Dy ) RUBAHEE (mg/ml) %720 OY@IMEZSHR (cte) ZFF>HIDH
HRHEOHEME (TRE) #UTITRIFHERIIE - TRD .

712.1. Dy {EDETER
7.12.1.1. EIREhR
BEBROH DRIIOT—5 %, BHIREED T, SV TREZHWTCUTO 2 XT

A L7 ElmiR A R Tz
Y=ax x +tb --r ()
Y=axlogx +b - ®

DT, Y IFRAEREE R L OMOHEREEE (%), x 3B (ng/mL).
71212 REHBORE

H(B) ITHIT DFERBOBE (xo) FETOL D ITRDT.

xo=logL— (logH—logL) / (N-1)

ZZ°C, LidByNEE (mg/ml), HIiZAREE (mgml), N IiSEBRMENIREEORE
7.12.1.3. 188 &REK

R (@ B Q) ST AR s 22N EhRD D & &b, b EFEERE Y

Dy fEZEH L.
7.12.1.4. Dy [EDRAEY

Dy DG/ INBEED 1/10 LA, & B IEEIRED 10 S EOBHEIZIT, RERAFMEN

b E LT, £0ODylEExgsE Lz,

71215 SiBE
71214 Tt E L 2o 72 Dy BERFREND r Z AV TUTOMHEZ T 2.
S=Dy/rx1/n - )

T, nlFEHEICH R (BB R L ATe).
7.12.1.6. DylE
2 (7) O SEPENE 22 D50 Doy %, RHANERWED DpfE e LTERALL (B
2L 2) .

7.122. TRIEDFER
7.12.2.1. TRIEQEHX
B R A R D 5 B, B RRIHE (cte) B % b-OMRRD HERERAS 1%Lk
HALDIZOWVT, BLFOX ST TR EERDT-.
TR=E/D - (8)
ZZT, Eldcte &b OMIADOHESE (%), DIIZFOL EDONMERE (mg/ml).
7.122.2. TR EOHRAZEY
£ (§) TRDE TRED 5 b TRADES, FEANHERMED TRES LTERALE
(oL 2).
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8. HABREE
8.1. ZREBAKREBHR
8.1.1. ERERAAMEE (Table 3 K UF Appendices 1-1 ~ 1-2)

14-U 7 ma 7 Z U ORR R FEHIROMBAL, SO mix IINKL D S9 mix EHME B, T
NTOIRET 20%LUATORMETH 7. —F, BENEFHEROHERT, S9 mix HINZBNT
650 pg/mL T 15.5%, 325 ug/mL T 12.0%, 162.5 pg/mL T 7.0% & BBRERL & Ao 7-. HEiEHORE
FMEOD HERSER 10%% LA~ 72728, DR N TR EE2RH Lz & 25, ZHhFh 0.76 mg/mL,
34 ChoT-.

14-Y7ua T X AR SO mix TN HMIROATTHE, 81.3 uyg/mL TiX 97% ThH-
7oA, 162.5 pg/ml SLETIUBE DI DIV Z OEIED L, BERED 650 pg/mL Th
34% T o7z, SImix EHMICEIT DMBOEFERITE, 1625 ugmL TIE 2% ThH - 7203,
325 pg/mL DA ECIIREEDSEINT DTV E OfEIIED L, SmiBED 1300 pg/mL TH 49% ThH
277,

WBRE ONTHNY, SO mix FINCIE, MRATREVINE & IR TR & TN COREIZEBV TR
DO T, S9mix FERITIE, RATIRNENCBREIEE D 1300 pg/ml 1238\ CEHRMH
TEROFTHRZRD B0, B TREZIET X COREICB WO T LIRS b iviah o 7z

FaMst OB R EMIAOHIRERIZ, S9 mix FRIITIX 0%, S9 mix TEFRIITHE 1.0% TH 7=,
REOEMEEMBROEBHRL, SO mix HFINTIE 0%, S9mix BHIMTIE 1.0%Tho7-. -, BiE
XA (S9 mix WM DMN; 500 pg/mL, S9 mix fEHIN: MMC; 0.1 pg/mL) OFAE FE RO HEL=E
i, SO mix FRITIX 1.0%, S9 mix EHRMNTIL 0% TH o7, BENEFMIROHIARENE, S9 mix
VINCIE 68.0%, S9 mix RN TIL47.5% Th 7.

R R OBV RIS 1T B AR BB REL, Ny s /5Ty RF—F RN TH Y,
RRORIFMEHITLOTHoT.

8.1.2. EfNIEE (Table 4 RU Appendix 2)
14-V 7 nu 7 & RO RO HERRL, TN TORET L0%LUT e TH-
7o, BEMEFEOEBEED, T STORET1L0% FERETH-T.
14-P 7 a7 2 LAEEOMIBOATFERIE, 406 ug/ml TiX 97% ThH-o724%, 81.3 pg/mL LA
ECIHBEEEANT BIZHENFOEIIRD U, R 325 ug/mL THE 2% Tho 7.
WG ONT Y, WA & B TR E BT COREICBW TR bivah- 7.
M OB REE MR OB ENREMBOHERERL 05% Thol. £, BiEdR
(MMC: 0.05 pg/mL) (381} AEA R AIROMIEIT 1.0%, #EENETHEOHERRIT 43.0%
ThHof.
FetEs BB R ORI o1 DB HREHBRRIL, v/ /70 FF—2ORENTHY,
REBROBSIFEG 2= T b DO Th T2,
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9. % =

L4-V7na 7 ¥ o ORGERBEFREOFREY, 1 ZHEORRMaE AV 2 0GB R
WX VRS LT

14-27 mu 7 Z AABEREOBMRETHROEERY, WTNORBRRINCRBANTD, 5%
TR0 lled), 14V a7 EREMREEFER L2V L EDbRS. —F, BENR
Ao MR, EREREAIREAD S9 mix EEINRE ONEGAATRE (24 BERE) CH S%iclilii
7R T, EHARAERED S9 mix FANZEBWT 10%LL EE7R L, FAEEFRICHEN U279,
14-Vruud 2 HEENREERRRTILOEEbNDS. 14770078 0 Dy i
0.76 mg/mL, TR{EIL34 ThoTz.

YRR EFRWEIL, £ObONERE b GG LR EN TEERILT 5E6803H 5. 14-
DrunT B AL, ERREEED S9 mix FNOABRICRFEHRAHEL QA Z &S AR
LR 5 2 EBEbND. '

SR AR B OSBRI R DR BRI\, M TR B OB B B AR HER
Rix, Ny I I RF—FOHEENTH Y, BBROBNIFEHERmIZTLOThHoT.

PEO#HR, ARBROFGETICBWT, 1407 nn7 203, FRERITH 5 Ermn
YEO S9 mix FEERINE OSEFALEETIL, W THIZB O T AR DRSS R & b Ic kR
BERTH I LT o1, RETRITCH 5 ERREEED S9 mix TRINTH, SENEREHE
THHBED 10%LA EHEL L, TOHBARICHAERFESAD LN LMD, 14V 7anT ¥
Ui, RBENA T LICk D REKEY EWRER) 2HR T LARRSN, B HE
5.

10. XX K
1) HRJE BHEEE: kB ERBRT — 28 (UET 1998 i), Hltto - 74 - —
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Table 1. Cell growth inhibition test of 1,4-Dichlorobutane with cultured CHL cells
-The short treatment method-

Study No. 971327

Treated for 6 hr with S9 mix

Treated for 6 hr without S9 mix

Test Concentration Survival Survival
Substance (ng/mL) No. of cells ratio? 1Cs, No. of cells ratic? ICs
(X 10*plate) %) (ug/mL) (X 10%plate) %) (pg/mL)
0, (+]
Negative control _ 70 100 . 61 100 _
(Dimethy! sulfoxide)
5.08 69 99 62 102
10.2 70 100 59 97
20.3 66 94 56 92
40.6 66 94 58 95
1,4-Dichlorobutane 81.3 65 93 3545 58 95 1423.6
162.5 54 77 56 92
325 33 47 49 80
650 22 31 38 62
1300v 12 17 26 43

a): (1,4-Dichlorobutane treated group / negative control) X 100.
b) : Clear oil drop-like precipitations were noted in culture fluid at the initiation.
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Table 2. Cell growth inhibition test of 1,4-Dichlorobutane with cultured CHL cells

-The continuous treatment method-

Study No. 971327

Treated for 24 hr
Test Concentration
Substance (pg/mL) No. of cells Survival ratio® ICs,
(X 10%plate) (%) (ug/mL)
Negative control _ 61 100 —
(Dimethyl sulfoxide)
5.08 58 95
10.2 61 100
20.3 58 95
40.6 55 90
1,4-Dichlorobutane 81.3 50 82 163.6
162.5 28 46
325 18 - 30
650 9 15
1300® 0 0

a): (1,4-Dichlorobutane treated group / negative control) X 100.
b} : Clear oil drop-like precipitations were noted in culture fluid at the initiation.
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Table3. Chromosomal aberration test of 1 4-Dichlorobutane with cultured CHL cells

-The short treatment method-
Nummerical aberration Structural aberrations
No.ofcells i
Test Oo(n centration %&)( —()Jr Noof oot Noof Incidence” Typ?” andnm)]be(s with Incidence?® w
substance pg/nl) ; B ‘ licati b cumulative chromosome % b) o
S9mix  examined polyploidecl mdore:l:ﬁ; o o Tudgement o (%) Tudgement (%)
gap cb csb cte cse fig (+p (g Gp (@

Negative control - + 200 0 0 0 - 0O 0 0 o0 0 O 0 0 0 0 — 100
81_3 _______ + 209 2 0 0 - 0 3 0 4 O 0 6 _____ 6_30 0 - 9 ?_"'

1625 + 200 1 0 05 - 0 3 0 13 0 0 14 14 70 70 + 87
LA DO - -~ - - == = - oo o o o oS oooossooooooosseecesosos
32§ ________ + 200 4 0 L 20 = 0 6 0 21 ___Q___ 0 ?4_ __24 __%2.0 120 + ___________ 4! 'Z____

650 + 200 1 0 0.5 — 0 7 0 27 1 1 31 31 155 155 + 34

Dimethylnitrosamine 500 + 200 2 0 10 - 0 45 0 114 0 O 136 136 680 680 + 79

Negative control — - 200 2 0 1.0 - 0 1 0 2 o0 0 2 2 1.0 10 - 100
Lees T 200 ... 0 0 O T 6 1. 6 o0 o o0 1 1 05 05 T 2 ..

14Dk 325 - 200 2 0 10 — 0 1 0 1 0 O 2 2 1.0 10 - 83
ADIChIOIODUANE === nm === m e e e e e oo e o e e e e e e e e m e
L T 200 Y 0 0 T 6.0 o t o0 o0 1 105 05 T 63

1300* — 200 0 0 0 - 0O 0 0 1 0 0 1 1 05 05 - 49

MitomycinC 0.1 - 200 0 0 0 - 0 3 0 70 0 O 95 95 475 475 + 86

Negative control: Dimethy] sulfoxide.
a): (Numerical aberration cells / observed metaphase cells) x100.
b): Judged on the basis of incidence as; — negative (less than 5.0%) ; % equivocal (5.0% or higher to less than 10.0%) ; +: positive (10.0% or higher) .
¢): ctb: chromatid break; csb: chromosome break; cte: chromatid exchange; cse: chromosome exchange; frg: fragmentation.
d):  (Cells with structural chromosome aberration / observed metaphase cells) * 100.
e): (14-Dichlorobutane treated group or positive control / negative control) x 100,
(+g): Total abemrant cells including the gap;  (-g) : total aberrant cells excluding the gap.
*: Clear oil droplike precipitations were noted in culture fluid at the initiation.
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Table4. Chromosomal aberration test of 1,4-Dichlorobutane with cultured CHL cells

1T

—The continuous treatment method—
Nummerical aberration Structural aberrations
. No.ofcells Survival
Tost Con on n&flggi mga(;lgse Noof No.of Tncidence® Types® and numbers with Incidence?® i
. [o . .
substance {ug/mL) (o) examined polyploic el md(xege]u]p;hwum 0 Judgement? (cumulative) dmnos:)]lnm (%) Judgement® ©)
gp b b ke e fig G (@ Gp &
Negative control - 24 200 1 0 05 - 01 0 0 0 0 1 1 05 05 - 100
..... 06 04 20 02 0 1 - 0000006 0 0 0 O - 9
, 813 24 2 1 1 1. - 0 0 0 1 0 0 1 1 05 05 - 85
14Dichorobuane ---ens oo 2R L e e L e B
‘ - 200 O o 0 T 06 0 0 1 0 0 1 1 05 05 - ... A
325 24 200 0 0 0 - 01 06 1 0 0 2 2 10 10 - 32
Mitomycin C 0.05 24 200 2 0 1.0 - 0 37 0 61 1 0 8 8 430 430 + 86

Negative control: Dimethyl sulfoxide.
a): (Numerical abemration cells / observed metaphase cells) x100.
b): Judged on the basis of incidence as; — negative (less than 5.0%) ; +: equivocal (5.0% or higher to less than 10.0%) ; +: positive (10.0% or higher) .
¢): ctb: chromatid break; csb: chromosome break; cte: chromatid exchange; cse: chromosome exchangg; frg: fragmentation.
d):  (Cells with structural chromosoine aberration / observed metaphase cells) x 100.
e): (1,4Dichlorobutane treated group or positive control / negative control) x 100.
(+g): Total aberrant cells including the gap;  {-g) : total aberrant cells excluding the gap.
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Study No. 971327

The short treatment method
—&— Treated for 6 hr with S9 mix

—l— Treated for 6 hr without S9 mix

1 ] —l 1 ] 1 1 i -l |

5.08 10.2 203 40.6 81.3 162.5 325 650 1300
Concentration (pg/mL)

Figure 1. Cell growth inhibition test of 1,4-Dichlorobutane with cultured CHL cells.
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The continuous treatment method

—&— Treated for 24 hr

5.08 102 203 40.6 813 162.5 325 650 1300
Concentration (pg/mL)

Figure 2. Cell growth inhibition test of 1,4-Dichlorobutane with cultured CHL cells.
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Study No. 971327
Appendix 1-1.  Chromosomal aberration test of 1,4-Dichlorobutane with cultured CHL cells

-The short treatment method-
Numerical aberration Structural aberrations
Test Con on Wih® or  Noof Noof Tooes® and Noxg‘iens Iidence Survival
without () metaphase Noof 0 Tncidence® Ipes fumbers dence ratio”
Substance {(ugmL) ) g - endoreduplicti Judgement® ulative) chromosome o ] 8
i polyploid cels od]s(mm ) * fom aberration OO Judgment® (o
gp b b e e fig ((p (® Gg @
Negative control 1 0 0 O 0 0 0 O 0
-eghve . - + ® 0 - 0 0 0 0 - 100
(Dimethy! sulfoxide) 100 0 0 0 0 0 0 0 0 0 0
100 1 0 30 2 0 o0 4 q
813 + 10 — 0 30 30 — 97
___________________________ o . e .0 0 0 2 0 O 2 2
100 0 0 0 0 0 6 0 O 6 6
1625 + 100 | 0 05 - o 3 0 7 0 o 8 g 70 70 + 87
Dichkrotagane oo R o T N —
325 + 20 - 120 120 + 47
___________________________ o .2 e .0 3 0 N0 0 B B
100 1 0 0 2 0 10 1 0 12 12
650 + 05 — 155 155 + 34
100 0 0 0 5 0 17 0O 1 19 19
. . . 500 + 100 1 0 10 0 19 0 53 0 O 65 65 80 630 + -
Dimethylnitrosamine | -
100 1 0 0 26 0 61 0 0 71 71

a): ~ (Numerical aberration cells / observed metaphase cells) %100,

b): Judged on the basis of incidence as; —: negative (less than 5.0%) ; = equivocal 5.0% or higher to less than 10.0%) ; +: positive (10.0% or higher) .
¢): cth: chromatid break; csb: chromosome break; cte: chromatid exchange; cse: chromosome exchange; frg: fragmentation.

d): (Cells with structural chromosome aberration / observed metaphase cells) x 100.

¢): (1,4-Dichlorobutane treated group or positive control / negative control) x 100.

(+g): Total aberrant cells including the gap;  (-g) : total aberrant cells excluding the gap.
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' Study No. 971327
Appendix 1-2.  Chromosomal aberration test of 1,4-Dichlorobutane with cultured CHL cells

-The short treatment method-
Numerical aberration ' Structural abetrations
Test Conoentration Wi o Noof Noof Types? and numbers No.ofoc]ls Incidence? '
wihout() etk Noof 0.0f Incidence ypes® andn with 0 ralioe)
substance imL) . . g - b) - chromosome 9, B
(pgh Omix | poiyploidecls mm?kmm (o  udesment (cumulztive) X %)  Judgement )
gp ob b o o fig (p (@ G @
Negative control 100 1 0 0 0 0 1 0 0 1 1
- — 10 - 10 10 - 100
(Dimethyl sulfoxide) 100 1 0 0 1 0 1 0 0 1 1
100 0 0 0 0 0 0 0 0 O 0
1625 - 0 - 05 05 - (9]
___________________________ L L R U SO S L S S R SRR S
100 2 0 0 0 0 0 0 0 0 0
25 - 10 - 10 10 - it
AT e naeemenmeeemeemrmmee o 0 0 e 0. 1.0 10 0 2 2 oo
’ 100 1 0 0 0 0 0 0 0 O 0
650 — 05 - 05 05 - 63
___________________________ w00 0 0 0 .
100 0 0 0 0 0 0 0 0 O 0
1300* - 0 - 05 05 - 49
100 0 0 6 0 0 1 0 o0 1 1
100 0 0 0 16 0 35 0 0 47 47
Mitormycin C 01 — 0 - 475 475 + 86
100 0 0 0 2 0 33 0 0 48 48

a): (Numerical aberration cells / observed metaphase cells) x100.

b): Judged on the basis of incidence as; ~ negative (less than 5.0%) ; +: equivocal (5.0% or higher to less than 10.0%) ; +: positive (10.0% or higher) .
¢): ctb: chromatid break; csb: chromosome break; cte: chromatid exchange; cse: chromosome exchange; frg: fragmentation.

d): - (Celis with structural chromosome aberration / observed metaphase cells) x 100.

¢: (1,4-Dichlorobutane treated group or positive control / negative control) x 100.
(+g) : Total aberrant cells including the gap;  (-g) : total aberrant cells excluding the gap.

*: Clear oil drop-ikeprecipitations were noted in culture fluid at the initiation.
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Study No. 971327
Appendix 2. Chromosomal abetration test of 1,4-Dichlorobutane with cultured CHL cells

—The continuous treatment method—
Numerical aberration Structural aberrations
Test Concentration 0% Noof £ Types® andnumbers Noﬁfns Tncidence? Sur
No.of . ypes n i cidence . ©
teatment  metaphase No.of Tncidence® ratio
.« . ] 0, v
subsiance (pg/mL} t0 sl pobkidods endoroduplication. " Judgement® (cumultive) chromosorme (%)  Judgement @)
cells aberration
gp b b e e fig (p (p (g @
Negative control 100 0 0 o 1 0 0 0 O 1 1
n _ - 4 05 - 05 05 - 100
(Dimethyl sulfoxide) 100 1 0 0 0 0 0 0 0 0 0
100 1 0 0 0 0 0 0 O 0 0
406 24 10 - 0 0 - 97
___________________________ o . 00 0 0 O O O O
100 1 0 0 0 0 1 0 O 1 1
813 24 100 0 ) 10 — 60 0 0 0 0 0 0 0 05 05 - 85
R oo T T S T —
162.5 24 0 - 05 05 - 49
........................... w00 0 0 0 O OO
100 0 0 O 0 0 0 O O 0 0
325 2% 0 - 10 10 - k?)
100 0 0 0 1 0 1 0 0 2 2
. . 100 0 0 0 16 0 31 0 O 40 40
MitomycinC 005 24 10 - 130 430 + 86
100 2 0 0 21 0 301 0 46 46

a):  (Numerical aberration cells / observed metaphase cells) x100.

b): Judged on the basis of incidence as; —: negative (less than 5.0%) ; £ equivocal (5.0% or higher to less than 10.0%) ; +: positive (10.0% or higher) .
o) ctb: chromatid break; csb: chromosome break; cte: chromatid exchange; cse: chromosome exchange; frg: fragmentation.

d):  (Cells with structural chromosome aberration / observed metaphase cells) > 100. ;

e): (14-Dichlorobutane treated group or positive control / negative control) % 100.

(+g) : Total aberrant cells including the gap; (-2 : total aberrant cells excluding the gap.



Study No. 971327

Attachment 1. Composition of Eagle's Minimum Essential Medium  (MEM)  (List No.11095-080)

. Concentration . Concentration
Constituents (mglL) * Constituents (mglL) *
CaCl, (anhyd.) 200 L-Methionine 15
KCl 400 L-Phenylalanine 32
MgSO, (anhyd.) 98 L-Threonine 48
NaCl 6800 L-Tryptophan 10
NaH,PO, * H,O 140 L-Tyrosine (disodium salt) 52
L-Valine 46
D-Glucose 1000
Phenol red 10
D-Ca pantothenate 1
. Choline chloride 1
L-Arginine *+ HCI 126 )
Folic acid 1
L-Cystine » 2HCIl 31 )
Iso-Inositol 2
L-Glutamine 292 e,
Niacinamide 1
L-Histidine HCI » H,O 42
Histidine : Pyridoxal - HCI i
Isoleuci 52
L-Isoleucine Riboflavin 01
L-Leucine 52 o
Thiamine + HCI 1
L-Lysine « HCI 73

*: Final concentration in distilled water per liter.

27



Attachment 2. Preparation of S9

Study No. 971327

Animal used Inducing substance
Species, Strain | Rat, Crl:CD (SD) Phenobarbital  (PB)
Name
Sex Male 5,6-Benzoflavone  (BF)
Age 7 weeks Administration method ip.
Body weight (' B 92 ) Day of administration and Dose | day23and4 PB 60 mgkg
n= day 3 BF 80 mg/kg
*: Mean+S.D.
Attachment 3. Composition of S9 mix
Constituents Quantity in 1 mL S9 mix Constituents Quantity in 1 mL S9 mix
S9 03 mL Glucose-6-phosphate 5 umol
Mg(Cl, 5 pmol NADP 4 pmol
KCl 33 umol HEPES buffer (pH 7.2) 4 pmol
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Attachment 4.

The background data of chromosomal aberration test with cultured CHL cells

Test cells: A fibroblast cell line from the lung of a Chinese hamster (CHL/IU)
Supplier of cells: Dainippon Pharmaceutical Co., Ltd.

Date of supply of cells: 2000.11.28

Accumulation of data: 2007.1.30 ~2007.12.18

Study No. 971327

Numerical .
. Structural aberration
Time | S9mix nufﬁger aberration

Polyploid | endoreduplication|  gap ctb csb cte cse frg Total (+g) | Total (-g)
618 + 3000 Mean+SD. | 05067 0.1£029 0+0 0+021 00+0.18 | 02+0.39 00 0+0 0.1+035 0.1+£0.35

(' min / max ) (0/2) (0/1) (0/0) (0/1) (0/1) (0/1) (0/0) (0/0) (0/1) (0/1)
Negative 6-18 ) 3000 Mean+SD. | 03+0.62 00 0+0 04049 00 0.1+028 0+0 0+0 05+059 | 05+0.59

control (min/max ) (0/2) (0/0) (06/0) (0/1) (0/0) (0/1) (0/0) (0/0) (0/2) (0/2)
240 ) 2800 Mean+8D. | 05+067 0+0 0+0 0.1+£035 0+0 03+0.65 0.0:!:0.21» 0+0 05+067 | 05+067

( min / max ) {(0/2) (0/0) (06/0) (0/1) (0/0) (0/2) (0/1) (0/0) (0/2) (0/2)
DMN 6-18 + 3000 Mean+SD. | 06+090 00+021 0+£0 257475 0£0 547+547 1 02+061 | 0.1+£029 | 642+440 | 642+440
500 pg/mL (min/max) | (0/3) (0/1) (0/0) | (17/34) | (0/0) | (47/65) | (0/2) | (0/1) | (57/73) | (57/73)
MMC 6-18 ) 3000 Mean+SD. | 05+0.83 0+0 00 253+502 0+0 395+543 | 0.1+034 | 02+048 | 5234469 | 523+£4.69
0.1 pgfmL (min/max ) (0/3) (0/0) (0/0) (17/36) (0/0) (28/50) (0/1) (0/2) (47/63) (47/63)
MMC 240 ) 2800 Mean+SD. | 02+0.50 00 0+0 1844375 0+0 300+336 | 02+0.50 0£0 40.9+3.08 | 40.9+3.08
0.05 pg/mL ( min / max } (0/2) (0/0) (0/0) (10/25) (0/0) (23/37) (0/2) L(O/O) (36/47) (36/47)

(min/max ) : No.of cells with mumerical or structural aberration observed in 100 cells.

Hashima Laboratory , Nihon Bioresearch Inc.
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Photograph 4

1,8-Dichlorooctane  237.5 pg/mL
The short treatment method
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MMC 0.1 pg/mL
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Photograph 6

1,8-Dichlorooctane ~ 29.7 ug/mL

The continuous treatment method
(24 hr)

Type : cse
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Photograph 7 ‘ .

1,8-Dichlorooctane  118.8 ug/mL
The short treatment method .
(+S9 mix) .

T fi ntation ! '
i i
|
|
la . .
ot |
‘
[. - .
i
- " = -
PATI Y]
T .
e m———————— e e e e e e e e e e e e e e e e e e e e e e e e e e e e
e 4 0 o e o E.' .
e ——————————————
e . W vn N A N A A M e Y l- . . » . - - . L] - . L] - » . - . - - - - 3 3 . » - . - . - » ¥
,
! ,
| eVt e
. PACKICR N “ e s w8 & e 3 & s+ e €« & » e e & 3 s e s = .
fs o o % & 2 & s 3 e e v s e e 2 & x o * v & & s + e e s+ s a2 s
No. .
- - . - . » . . . - . » - o/ » - 3 L3 - L] » - - . - - » » - - 3 »
maeeamwmvareemmsem e s e e D Xl I T T e
e ————————

L] .
Sed'a s & s s & & » w & e e & 2 s a8 s 2 = e s 2 & s & & 2 = e s = s

AE_GL 3. T




Study No. 971327
QAU Statement 1/2

15 FE M 5% 51 R Szis =5

RERES 971327

#= B 14-U7uue 74 o0 3HBEORBME Y B 5 e kB aERE

HREBRICE LT, 200847 A 7H25 2009410 A 30 BichiJ THRELZERL., #
DRERITEEEHEET RUCRRBEEEFICHE Uiz,

YRR FRCEVEFELRIBRREEE T 2 BRERICHET 5 EH#IZON T
[FAR 154 11 A 21 B (EK204F 78 4 BREKE), TERESE 1121003 5, FHR 15
11-17T®EE 35, BELSFEE 031121004 B K& U OECD PRINCIPLES OF GOOD
LABORATORY PRACTICE (OECD {t ZME D0 R EMRABR O EM I+ 5 R HE) 12H#-
TEESI, ZOERRESIIRROFERERICER SN, hoETF — ¥ BIEREID
REESNTWD Z L 2 RIET B,

FRAEDORRIZ, K1 DEBY TH B, )

200 f 4 (o A 30 H

WAL EERANL AV —F v F— PEHRERT

——




" Study No. 971327
QAU Statement 2/2

AHE 1
W OA H H A FENE A AERBRBRE B
1. RERFEE 2008 7H 7B 20084 7H 7H
2. MlROEEEE 20084 8A 18H 20084 8H 18H
3. ARkt (%wﬂafﬁ?ﬁﬁnﬂ%ﬁ%ﬁ) 20084 8AF 25H 20084 8H 28H
4. HRYEOEHE 20084 8H 28H 20084 8F 28H
5. MAROFE HRISHEBEIHE B 20084F 87 28H 20084 8H 28H
6. AN (R REsE RIS 20084 8H 28H 20084 8H 28H
7. RBFHEELEE No.l) 200845 9H 5H 20084 9H 9H
8. BBMEXfROFH Gk RERE) 20084 9H 8H 20084 9H 9H
9. Wi RaERERR) 20084 9H 8H 20084 9H 9H
10. HPREGHE (QEERFERR) 20084 9A 9H 2008%# 9H 9H
11, BN GakRERE) 20084 9H 9B 20084 9H 9H
12. EXBE 200845 9f 25H 20084 98 25H
13. £5—# 20084 10H 23H 20084 10H 24H

~ 108 24H

14. #EXR 20084 10H 24H 20084 10H 24H
15, BmEHEE (—KE) 20084 10H 24B 20084 10A 24H
16. 47 —% (BFE) 200845 11H 4F 20084 11H 4H
17. BEHEE (—KRB) HFHRE) 20084 117 4H 20084 114 4R

18. Bk#iEE 20094 10A 308 20094 10A 30H
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