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WA T O invite BBFRIZBWTC, 2277 F0A J T FAx—F )43, ek
REZFELZVWbOLHEESN:

2FFFNA VT FN T OREEBRERREERNT D700, Frf=—R -
NI A B — Bl ORBSESE AR (CHL/IU AHBR) 22 v iz in vitro Rt fh B E IR %172
Te.

& B UHESE L = IIRETEMGIRAS R RICE ST, BEREZTok, REFE
FRETHE, SRSV S9 AT 76.8, 96.0 35X 10120 pg/ml, A TR EHS A3
T16.1, 20.1 BLTR252 pg/ml DENLH 3 RET SV THERGHRE=E L. 0
B 22T 7FNA VT FNT T NAIRBETIY, WAL E-S9 A3 JIUMS9 4L
HOWTHIIBN TS, BRERPAKRE GHERTROTICERIRE) OFFEIEED
LT,

PLEDFER L Y, iR 24 FRTAEREIZ DV T 61.4, 76.8, 96.0 38 X TF 120 pg/mL
@ 4 PETOVWTHEMSHRERE T L7, RRRECZRBWTY, 27 7F0A Y7 F
Ne—F VAR X B REBERF OBREIRD bhighoie.

RS--SO JAFRES X CNEGEERY: 24 IERIAERDIE B E <A bvA
C (MMC) 725 TNZERFRIERASS MBROIEHIRME Y 7 kA 77 2 R (CP)
Tit, WIENbREAERE & Bt iR L ik U O C s L
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BFLE GLP BIUNBIL LA FTA

GLP

o FHICEHHEFHASFREZIET SRR B 2 BTV T (FRR 154 11
A 21 RESRE 1121003 B, TR 15-11-17 R 3 B, BMECRE 031121004 3)

s OECD Principles of Good Laboratory Practice (as revised in 1997), ENV/MC/CHEM(98)17

HA RFA

o FHUEFEWRECF D FROFHEICOVT (ERE 1548 11 A 21 AERATE 1121002
5, FAR1S-11-13 BEH2 5, BRIRERES 031121002 5)

* OECD Guideline for the Testing of Chemicals 473 (21st July 1997: In vifro Mamunalian
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B & OERCEE TS, BN, B Lok
BOFBOIHRKOR VIR TV, BHERRE L2V SICERT 5.
WERREREERL, BWAAKY, B, EERBIUREICMhAVE 3 ITT 5.

ZIEMESTHT
RIEVEDMEREITE

KR T HRICHBEDTT & Fhh LR, MM 99.6% (HIEZEME : 08%EAL) Th-

ez Ldb, FRMHEOERSRFOLEEEI R S h.
PUESHTOREAR% Reference data 1 1Z777.
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Kile v — R ENG TR E R
o 7 5HE 2 HRYEGRRE B N7 LATRIREE ch 72
RTFHART : 2006424 B 24 B~RF9 A 13 B (FRRERB)
FHANE : 3.0~7.7°C
BRABBAOR O
SRR THE 10 g OERWEEERRTFEREEREEORRET CEftr#—I0
REL, BRYIEHOABICRIESNE,
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14.1.

14.2.
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PRBABEIER

BEHESETA BT A VSRS E RS REARBETHREShTWS, Fx

=R e NAARZ R RORMES TR (CHLAU #M8) 24/ Liz. CHLAU #iia
X, 19844E 11 B 15 BICENFARERT (R EXERLESEENRR rooEE
i}, PAFNANVEFY K (DMSO, GC A, #BE 99.9%, Lot No.K31758278, Merck)
EEEL T 10%HRNENLE, BEERFREFESREL. REBNCH, B9 LcEREm
WEL7A%, 3~5 AT LI L, HIREREMEIRAE TIIfk A 21 Ooflfa%, REgR
BB CIIHEE 27 OfBaE AV Vs,

2B, WiEn v MEILvA 277 A-{BRREZMNITEEAN BRI CE
HEL7eA5R, BUMIRERD biviadsoTc (#BI8 Lot No, CLC-004, 20054E6 A 27 B, B
FERERAE NB-0001). EBIT, YUEEHBRITEM L7-HigE, 200545 A 30 B~RI4E6
A1 BBXUA200546 B 6~8 BizHIROSiRis g2 & h, MR (152 RRD,
Petafdd (25 AEAAAE 84%) FICEEIIRRD bh Tz,

TR O

Eagle-MEM {Fif#isi (IWAKI, LotNo. 501095, fEFZ 2 75 RA) iZ3Eb (56°C,
30 4Y) FHOFEMIE (Lot No. 542384, Invitrogen) #ERIEEET 10%IC74 3 X 5 Fhn
Liz. RRSMEADHEIKT, ERARE CIRIERT (1S°CLLF) ifRfFESht.

b
COA rxa—F— (SHEH) RV, COMRE 5%, BE 37°COSMTHlaZ

Hesk Uiz,

S$9 mix
BEH2 6 % BUIR® S9 mix (Lot No. CAM-540, Fw—=wr) ZRERICERL-.
RS THRIER U —— GREME : -80°C, A¥EE : -60°C UAT) TEFLL.
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144.1. SO OFEEF
SO BROROETE, 1 BRE HEWEL O ONCHFEEETRICRT.
ny MNEE RAA-540
BUSHERE 20064E3 A 17 A (FEHR Stk s A E)
=R 7 b : Sprague-Dawley
I 17 VB
1= y:} 191~240 ¢
iR Jihi
HEE Phenobarbital (PB)3S & U* 5,6-Benzoflavone (BF)
et R oo AT
BF: 80mgkg 1B GER)
BEHk RERZEP e B
EEAR 26.46 mg/mlL
14.42.  S9 mix DFABK
S9 mix 1 mL ROBEEFLIFIRT,

89 03 mL
MgCla 5  pmoal
KCi 33 pmol
G-6-P 5  pmol
NADP 4  pmol
HEPES £z (pH 7.2) 4 pmol

145  FEBRBEEORR

RERIBN L, AKIZTET, DMSOIZIZAE CHH Z 2 b, HRMEEELVH =T —
V=T ERWTBKIEETo7DMSO (SeccoSolv®, HliE= 99.5%, LotNo, K32997731
[FRiRHTEIDEIRER], M= 99.5%, Lot No. K35364331 [ kREFRER], Merck) iz
VR X R

FAIRESENTIRE T, ERERNCERE 10014 mg HREEICREY, BRMTERER
BT L%, DMSOM4mL &z, HEE LS biffddi, 56T, DMSO &
ZT5mLIZEEL, ARE (2003 mg/mL #ER) Z2¥EMLE. 0 2003 mg/mL 3#
KR 1 mL ZDMSO 1 mL iTMAB - 2ok b, 1002 mymL FEERBLE. BLF,
FRRIZFIRZITYY, 501, 250, 125, 626, 3.13 BX U 1.56 mg/mL REFRELL 7.

Tl
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s fAREREBR T, FEAENCHBIE 750 mg ZREICEY, BBEMEHEEBREIC
BUTz#%, DMSO#4mL 2Nz, HELRBLIEMARSE. E5IT, DMSO 2IAT
S5mLIZEAL, ARFEE (150 mg/ml BE) Z28E L. 20 15.0 mg/mL TR 4
mL ZDMSO 1 mL 222 L2k Y, 120mgml BEERRILL. UTF, RiRes
WE{TVY, 9.60, 768, 614, 492, 393, 3.15, 252, 201, 1.61, 1.29 35X 1.03 mg/mL
MRERMLIE.

WTFNORBRILEWTHRER, BRRERIREECHITER Lic. 28, RBWH
(GRS R ICHEE, SN, BEZoTIEHbhiehol.

oyl e

Fate GO HE
FERN RIS CH S DMSO 24/ Lic.

Rt (ERFRIERE-S9 AERIS X NI VERYES 24 RERIAOEE)

EFAA (BAFERAERAA, Lot No. K5F73, XERIETHE) 5oL izBRLC
A b=A L C (MMC, 2mg il 734 7 /v, LotNo.459AEA, WBFSERETHe) 4
EREE (RAERFARLIEN, LotNo. 4C87N, XEREETIE) ZAWVWTHRL, 1
mlL FOSELIE, BEHRTF LR bOZRRIZR .

SOERIREE Y, ‘ERSRAEREET 0.1 pg/ml, EFEALIEEE T 0.05 pg/ml & L7z,

PR (JEFERIANERE+SO ALHE)

R K (LotNo.K5F73) SmL IKEfEL 2 2R A7 7 F (CP, 100 mg/ 734
TV, Lot No. 4066, HREFERBLE) 2 AHARM (Lot No. 4C87N) ZAWTAMRL, 1 mL
TOSELEE, HeRF LIoboE2RERICHVE.

SNTEARBELY, 12,5 pg/ml & Lie.

ARAIEARIIEUR (TR

AER

AR B AR E OBREL LT, A N4 o TED LR 2003
ug/mL (10mMAEY) ZHE&REL L, LT, 1002, 501, 250, 125, 62.6, 313 BRI}
15.6 pg/mL Z5RE L 7=

(B U /R X USRI D7

1 BENTY 2 v VERAWE,

HiEA > 7 2T, RBEE, MBER I CEEFRTETA- LV %
R L7
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SR TRIAOFEIE-S9 AL

2 =ADTV—F SRR AFTL— R I2F, ERN—2 T4 k) OFT=
AT VT 8 % 10°I8R,/ mLIC S5 L - MRV g 1 mLAHETE L, 3 ARsGE
Ll B3R THE, 14764008 T 28E THIED 5\ B R OMBET . 6
PEREEE MR o, HUTAOBEEEZIREL, Ay ) JEEERE (Lot No
115K2343, Sigma-Aldrich) ZFBVVCHIIEZBEE LT, Fif2588K 500 pL2mz, &
T 18 DR Z e 1.

AR RIR RS9 LR
&7 /AT 8 x 10°ABEL/ mLIC 7R LI AR | mLE4ETR L, 3 BRINSEE L.
B T8, 147,615 D EA TS SV BRI O N 21T .
ZDOHOBRIEL, 14.73.IT5088 Lic HiEicHE D e,

GRS 24 R RRILER

&7 T 8 x 10HIME,/ mL i< FEY U7 B 1 mL248E L, 3 AR L,
R T, 14761 HFE THRIED 2 W NI E OWBET, Shic 24
LT s

HIER—%
071 X VA V785 Y
B $9 mix SLERE
-89 A 600 uL - 6 uL
+59 S0 500 uL 100 L 6 uL
24 Rl 600 uL - 6 uL
HriiS 0
FHHEITBNT, NEMiAE L OYEER TIRACHTINS 0B B2 RIR T L.
50%HEHTHGAINHIHR A DB

FRRRSETEIM IR L e v = A0 DR 2 R %, 10%PIEEE AL < ) K
(FAREEEMA, Lot No. DPR8664, Fotsli#ET®) £Hnx T 10 Ml EzEELE. &
WG, ZURZN A4 F vy b (LotNo. K31134240, Merck) @ 0.1%KIEET 104
FfRRERE L. 7 V— FEARELEE, SRS £V/VITEFREHIER G0%
xTF )=V, 1%BEKEEIE) 3mL 2%, 5 MR L. &7 OEHIEEZ 96 7
ZADTV—b (Fod FL—F, IWAKD &&4300 pL HEL, v/ 227 1L—
kY —&— (£51450, BIO * RAD) #ZMAUT 570 nm COEMEZHE LIz, FEtiskt
HRETORREIT 5 (BMAIEERESE) P RERIC OV TRD:.
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HIBEFESHI AR B foth, S0% IR EFRMIRA 2 S L.
REAEEAR

buib i

AIEREIGRARORESR, FFRNAATRIE-S9 4R, SRFALFREHSS U X Ui
KRS 24 FERIAAEE THIEEEREASEED B, SO%MERSHREMSIRE T T EhN 99.], 33.2
BIRI06 pg/ml, BIHEN. Lo T, REARERRCR, MHROHNY 50%
LLEMDHd 5 LHEE SN ARE, 472, —S9 MERES X UM 24 BERIALEE T 150 pg/mL,
+89 METIE 492 pg/ml ZENENHRBMEEL L, TRICTT 7 ETT3 MEEREL
.

AnEE: MBE (pg/mL)

-89 o - 393 492 614 768 960 120 150
+89 JLE 103 129 161 201 252 315 393 492
24 FREfHA0AR = 393 492 614 768 960 120 150
TR E A LB oW TR E R D852 556 L.
ERTV— Mk L USRI

1 JREEN =0 28D L— rERVVE.
A 7 ZRWT, RRER, ABER I UEEFHRTAZLiCEVESL—1
ZRBIL 7.

FRRFRIALTER -89 ALuH

ER6Omm 07—t (HEERAT v—, EE—254 b)) Z8x10HE/
mlL TR L7 MaVEsini 5 mL (4 x 10° fIR) Z4BH L, 3 Bl L. S8k TH,
1486 1CFCHTAHIE T, #BEDHAVILBEN R E OB L To7-. 6 KR
ERERIT 8, £ — boERREREL, Ay o)) CERER (Lot No.
016K2433, Sigma-Aldrich) %AW CHRE %R L. FRARESER3I mL iz, &5
IZ 18 R R T R TR A AR R LT,

SRS ALER S0 4038

£ 71— MT 8 x 10° S,/ mL (CHERL U7t 5 mL 2AFEL, 3 BREEL
fo. BEEIE TR, 1486 TR TIFIE THRIE BRYWHED I\ BEtEritEonsE
Tl

FOHROBRES, 14831 08 Liz FkctE L.
AR 24 BTSN

&7 L— MZ 8 x 10° {18 /mL \CFEEL U /- MRl S mL A4EREL, 3 BROHEEL

-14 -
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7o, BEEEETIE, 1486.TREHT AEIA O, BEBOE BB WIEBISTIRYEOLE
BTV, & 51724 B i PR ic il A 2 ER L 7e.

MR
B LR H BRI

B | Somix | WUEIR | BRI | SOmix | AER

SS9 | 30mL - 0.03mL | 2.7mL - 03mL

+89 /4 | 25mL | 05mL | 003mL | 22mL | 05mL | 03mL

24 B5R4AR | 3.0mL - 0.03mL | 27mL - 0.3 mL

rHEDRE
FMBIEIINT, AEERRRAE KOV TRACATINE DR 4 PIER Gl L.

FEAOFER

D@ AR X € 2 RMANS, BAHRE 02 pgml &725 K )23 FER
(Lot No. 1305832, Invitrogen) Z#WINL, HELZE PHITELE X/ WWNT, HE
BB LEICEBB L, 025% ) 748 (Lot No. 1300409, Invitrogen) # 8
WT7V— b LD RRZHEE L, EVERORERICINA . HRUERIEZ 1000 /min
T 5 SR LR L TR SR, 37°C I{fRIB L THBV 2 75 mmol/L ik Y
7 LKL 5 mL 2%, 37°C DREFT T 16 SEOERLERITo e, HLHHEEC X
VSR AR, KB LEBER (A F /7 —V3 & Ei 1 &) TilllgzEE L.
B 2 EASH L, 3 LV E R A RN 2 AR & U, WOiRes B A
REEEICTREL, MIRERRROIDREMERY | ER L. REEA ST —X
EBRER (HANABD 2BWT, 274 P72 LiciBiRiEiRg % | Wl T L, Yfafk
AR 2RMEN L. 274 FEAZA-SICHREYE, 1/100moVL 7Y U A« U B
#R@WE (Buffer tablets pH 6.8, Lot No, TP794874, Merck) &BVVT 1.2 viA%ITAIR L7
F AP (Lot No. OB408561, Merck) T 12 B Lz, AFA FEEIAWLEE,
RlRERET.

ARXHISEEORE
PR ATERISI T e, SR EERER L B OE 7 L — MZon
T, ATP 74 hA—F— (VI TAHF—C-100LU, % va—<>) ZHVTHIRIEREIC
A4 37— 2 Lz, T72bb, 1% Tween 80 ZGAHK 2 mL 247 L7z NRBREIZ,
{ESRAEE % BRas L 7SHIARNE S0 uL 2L, IR Lic. BIERTF = — 71 Z0BAHR 100
uL Z433E L. HfeiiRinss 5% 20 8%, BIEAF o — 71T ATP BIERREY »
R V7 2—1250, % v —< ) DFEFFIRIK 100 pL 27500 L, FHFR IR Relative

Light Unit : RLU) Z28E L7z, BEMSRHHICRITA RLU (XA e (FEsaiasieg)
-15-
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FRMERC OV TRDI

FTHdhseHER

SERFRERE T, 14.8.9.138317 B HRXHHEAINRESE SRR ME FRBE D S0%RTHIZ 2 2 ik
HIEWRETREEE L L 3 BEZHINS (HERE) & Uk, HEEOEE 24
FANEE G, HECHER RS EA M IREE D SO%AIRIC IR HIREE (120 pg/mL) TiXE
EXR[RER D TURDL LTI, 120 pg/ml BRMEIRELL L, ERETS 4IREZET
e (RBEmE) &L

PECIEER SR 7 =3

SERFRALEETETS X ONERRERE D TN EN DA R 4 Ta— Pl Ui, SRROE
HECOWTREAOBRLFER L, tORR, BUEEREELNELED, JlEk&dEt
IR OV T b EE{To k.

B VU— ML 10048, Jxbb, 1REYY 200 EOSRTHREFHET
600) TEEL, PEFOMENELE LTXy v (gap), RaoiEomr (b)), e
{RGOET (csb), B ARTHE (cte), BEMAZEH (cse}) BIUEDM (oth) OHEERHE
WCHE L 2L, Rk Wiidd BIZIEREMEIRATEL, Rafkyr
BROBIBH 5N DEEL, € DOIBLEMREN SR AEOSIIEERN A2, Ak
DML TR TWRNERIEDLX » 72 LT L. i, BMEEZLT, 1
TREFY 7= 1 200 AOSHTHRZEE L, SRS OHREIZ O W THLEE L.

BB ISR
a [EMESYROBER MR L ORISR O HEEEY, WRT—F bRl
HEEATHY, 2, WThb S%RNThr L
b, BESHROBERFMEOMBREEY, FROESENTHY, 0, 10%EULET
HBZL
FEROSMGEFE LI-BEIT, RBRIIANI L 2 HIEF L7

REROARHT

EEAIROHRBES SRz, 5%ULE 10%A5, 230, ARG bE
WAIERE, 10%0E, P>, FEMSH D VISR E ORE KR b
et BELHELE. 2B, vy TORMRETAMRIC TR, EEIEE
BESFLTHIELE.

REFRFEE AVRER, ERL2hok.
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15. BBER
151, HERRSEFEIGIRER

1511, FEIEREHIAEER
PEGERE Figue 1, 2B KU Table 1, 21779
FERFRIAEETE-S9 ROFRE K UM S9 B2 b NGBS 24 RIEBO2TIZE N
T, IBERTFER M- I RUEAER R RO b, S0%RIREREMHERERE, Th
N9, 332BXT106pgmL &BEHENE,

1512, IFHEDORE
PSRRI, £TONIED 626 pg/mL M_EQREEI BT BEETROT
H¥3 58 bz, & b, ERFEALERE-S9 AR s X UNIEREIAERE: 24 BFRAER I,
125 B LT 250 pg/ml DEEEZIBVVTHEBRROITH, 501 pg/mL LI EORETHE
HIRR O b R0 Shie. SRFMALERESY A ClX, 125~501 ug/ml OEEECR
WTBRESROITH®, 1002 ug/mL 2L EDRE TR AMFROFTH®AED i,
PR AVER TR, ERERAEED 250 pg/mL BL_ OIS X OSSR 24 I
FIAER D 501 pg/mL L EOIRAEIT BV T BT RO R0 bk,

152, REKEREHER

15.2.1.  SERRALERR-S9 A

FRERFESR % Table 3 38 L U¥ Appendix | {T"d™,

2-F T FNA I T FN—T ) SNER TOREABERFHESER, 768, 960 B
L0120 pg/mL TENFN00, 1.5 BLT25%TH Y, BHEIREE (05%) LHEL
RARE72HIANIARRY Lo, SRR OISR, 76.8, 96.0 35X TF 120 pg/mL
TENEN 00, 00 BLU05%THY, RBUKIEEE (00%) LRAETHoE. Eik,
REITHE U R OB R S, RAKRETHER P ORRRE THD
120 pg/ml. TOFRIIHTESREIT 24.1% ThH -7,

P iR E MMC TR L7-AIIR O, REHEHRERERSEEESh, TOHR
BT 44.0% Th o7z,

1522, ORGSO EE
FERTER T Table 4 3 X TF Appendix 2 IT7- .
2F 7 FNA I TF N —FANBRHETORGHEERBHESEE, 161, 201 B
L8252 pgml TEREN 00, 00 BETCR1L5%THY, FBHIREE (00%) &EbEzL
EHRE 2 INIZRRY Bivad o Fo. HEHIBR O HBRABEEIT, 16.1, 20.1 BXTF252 ug/mL
TENTN0S5, 00 BLT10%THY, BiEGERE (05%) LRAETHho7. Fi,
oy .
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BEICEE L AR ORSPEESH, REKRETFMRTORBRETHD
25.2 pg/mL COFBIIEREFRIT 402% TH o 7e.

BriExt R E CP TR LI T, RAMMEREALSREN, £OHTA
EiZ17.0%Th-oi-.

1523,  YERSAOERLE 24 R0

FEAEE P Table 5 38 & T Appendix 3 (777

2-F 7 FNA IV TFN—F NAOEERE T ORAfAE R HBANL 614, 76.8, 96.0
FLOC120 pgmL TENRLEN 10, 05, 1.0BLV22%THY, BUSHREE 05%) &
Holl UBAREZZ RN AR D biviah o te. EEMEIIRoHERRENY, 614, 76.8, 96.0 ¥
LU 120 pgml TEREN00, 0.0, 0.0 BRTN0.0%THY, KBMHIREE (0.5%) LR
FThotle. Flo, BEECEKEF LICHRBEAIROBAD P EE Sh, REARETHEEF
ORERETHS 120 ng/mL COHMBETERIT 403% Ch -7, HEHRED 120 pg/mL
TV YV REENRA B, TR BEFI R 182 Milacth o .

REMe AR BT MMC CALEE LTcARB G, BueERE S MR &h, TOHE
BEAEIE 42.0% Tho Tz,

1524, FHHEOHE
 EERYEAERRRMARE, £ CONBEED 393ug/mL L EORENZISWT BEBRFR O
HgAEH b, & bIT, EREIIERE-SO JLERES X USEREAERY: 24 RiAME T,
120 pg/mL Ll OBz VT BABRROT S HEBD b,
WERHEAFRTE, 2TOMIEEL S, HEdbhiholk.
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16. B LUER

2-F7FNA J TFN=T L OYBEREERERIRT 212D, Fyf=—X
INBAF—JRHEOBESHIA (CHLAU MR} 2RV in vito EFEFEFERER
L7

LRERIANRYE-S9 AV, [E)+S9 AR B UNTIBEEALERY: 24 BFRALER TE, ARRR L
% 50%L T A IEEE TRET L7

FDRER, 2-F7FNA JTFA—F VBT, ERFRIEE-S9 s Lt
89 MBOWTFNIZRN TS, RAGEFOMFBLEAREL, Bt REDEEZR
L, Rl RE OBRIIRD bl

ERFRNEEIC BV IR L HIES N Z e D, BRAERE: 24 RN O EK
DEEZER Uiz, £ORE, WTHORERNTHERERREERR hERE2L
NZBEHRE) OFRITED bhzh-oT:

RIS X O IR CORAFRE HBREE IV TR bRRT —4 (Appendix 4)
BRI BEIERTH Y, REBIRGENE L &b, UERBIEE 20
TheEn LH SNk |

U EORBRERD L, YBERBREGTITRNT, 227 Fg Y TFAZ—FNDIE
TSRS S AR ET R R LB s .

BB, TRETIC 2T 7T, VT FN—F OB EEER L USRI T3
i TAaV . FERIATH Hnaphthaleneld, #MEB LU MBI COBGTIAERR
ERCIatE, CHOMR, Vi 3kB LUK <V REE AV e REFR Tt
LOWMERHD. EBIT, vYARHTORCHEREBRRIIBD bhR2VAR, ay
Ta v _=OBEAKRy FRBRTBUSUSHFED biv T3, 1-Methylnaphthalene s &
TR 2-methylnaphthalenetd, b b U L7 SBRIZ I8V ClilRBLR S EARATRRE L, SbiT,
1-methylaphthaleneld, B3V 225 bRABKERLHBRTH LBESh TN
2-Naphthylaminet%, = ¥ A FEi/MERBR CHRERIBERISYEZ 51 TWBY. Glycidyl
I-naphthyl ethert¥, MEZEVVCEREERRTHMEY, =72 R COREFRE
RBCEBM <7 ABRCOREKRENRBRCBE L ofELH S
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Exp. No. 9890 ( 115-209 )
FINAL REPORT

17. B3

1) Schreiner CA.: Genetic toxicity of naphthalene: a review. J Toxicol Environ Health B Crit Rev.
2003, 6(2): 161-183.

2) Kulka U, Schmid E, Huber R, Bauchinger M.; Analysis of the cytogenetic effect in human
lymphocytes induced by metabolically activated 1- and 2-methylnaphthalene. Mutat. Res,
1988, 208(3-4): 155-158.

3) Mirkova E, Ashby J.: Activity of the human carcinogens benzidine and 2-naphthylamine in
male mouse bone marrow micronucleus assays. Mutagenesis 1988 Sep, 3(5): 437-439,

4) Einisto P, Hooberman BH, Sinsheimer JE.: Base-pair mutations caused by six aliphatic
epoxides in Salmonella typhimurium TA100, TA104, TA4001, and TA4006. Environ Mol
Mutagen. 1993, 21(3): 253-257.

5) Das L, Das SK, Chu EH, Sinsheimer JE.: Chromosomal aberrations in mouse lymphocytes
exposed in vivo and in vitro to aliphatic epoxides. Mutat, Res. 1993, 299(1); 19-24,

18. BF L Lickest

» Ishidate M Jr, Odashima S. Chromosome tests with 134 compounds on Chinese hamster cells
in vitro - A screening for chemical carcinogens. Mutat Res 1977; 48: 337-354.

» [shidate M. Chromosome aberration test #n vifro for chemical mutagens in our environment.
The Tissue Culture 1979; 5: 115-122,

» Evans HJ, In: Hollaender A editor. Cytological methods of detecting chemical mutagens.
Chemical Mutagens. New York Plenum press 1976; 4: 1-25.

e Matsuoka A, Hayashi M, Ishidate M. Jr. Chromosomal aberration tests on 29 chemicals
combined with 89 mix in vitro. Mutat Res 1979; 66: 277-290.

s Ishidate M. Chromosomal aberration test /i vitro. Tokyo: REALIZE INC. 1987.

» Report of the Ad Hoc Committee of the Environmental Mutagen Society and the Institute for
Medical Research [editorial]. Toxicol Appl Pharmacol 1972; 22: 269-275.

-20-



Exp. No. 92890(115-208)

—O— [Short-term treatment : =59]
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Figere 1. Growth inhibition of CHL cells treated with
2-naphthylisobutyl ether [Short-term treatment]
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—— [Continuous treatment : 24 h)
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Figure 2. Growth inhibition of CHL cells trzeated with
Z2-naphthylisobutyl ether [Continuous treatment]
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Table 1. Results of growth inhibition test of 2-naphthylisobutyl ether [ Short-term treatment]
[ Short-term treatment : -89] [ Short-texm treatment : +59]
Relative Relative
Compound Dose (pg/mL) cell growth [ Mean ] Compound Dose (pg/mL) cell growth [ Mean ]
(%) (%)
DMSO &) 0 100.0 [ 100.0] DMSO a) 0 100.0 [ 100.0 ]
100.0 100.0
2-Naphthylisobutyl 15.6 100.2 [ 100.5 ] 2-Naphthyliscbutyl 15.6 103.9 [ 101.0 ]
ether 100.8 ether 98.0
3.3 91.1 [ 94.2] 31.3 31.4 ( 33.0 )
7.2 34.86
62.6 89.7 [ 86.5] 62.6 22.9 [ 21.7 ]
83.3 20.4
125 28.3 [ Z2.7] 125 15.9 [ 16.0 ]
17.% 16.0
250 d) 7.5 [ 6.3 ] 250 d) 6.6 [ 120.11]
S.3 13.6
501 4) 6.0 [ 6.7 1] 501 d) 6.1 [ Gl |
7.3 6.1
1002 d) 12.9 [ 12.51] 1002 d) 1.1 [ 11.01]
12.0 10.8
2003 d) 6.6 [ 2:5 1 2003 d) 10.7 [ 9.2 1]
4.4 7.6

50% Growth inhibition dose was as follows:
[ Short-term treatment : -59] -— 99.1 pg/ml
[ Short-term treatment : +89] =--- 33.2 pg/mb

a): Negative control (Dimethyl sulfoxide, 10 pL/mL)
d): Visible precipitation was observed at the end of treatment period.
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Table 2. Results of growth inhibition test of 2-naphthylisobutyl ether [ Continuous treatment]

[ Continuous treatment : 24 h]

Relative
Compound Dose (pg/mL) cell growth [ Mean ]
(%}
DMSO a) 0 100.0 [ 100.0 )
100.0
2-Naphthylisobutyl 15.6 90.9 [ 90.3 ]
ether 89.6
31.3 92.3 [ 85.31
78.3
62.6 87.0 [ 83.3]
79.6
125 46.5 [ 36.4 ]
26.3
250 T.2 [ F-57]
7.7
501 o) 15.9 [ 19.3)
22.6
1002 d) 12.8 [ 17.47
21.4
2003 d) 14.0 [ 12.3 ]
10.6

50% Growth inhibition dose was as follows:
[ Continuous treatment : 24 h] -—— 106 pg/mL

a): Negative control (Dimethyl sulfoxide, 10 uL/mL)
d): Visible precipitation was observed at the end of Lreatment period.
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Table 3. Chromosome aberration test in CHL cells treated with 2-naphthyliscbutyl ether Bxp. No. 9B890(115-208)

[ Short-term treatment : -S9]
Relative Number Number of cells with Number of Number of Number of
Compound Dose Time of cell of structural aberrations cells with cells polyploid
(pg/mL) exposure growth cells aberrations analyzed cells
(h) (%) analyzed gap ctb cte csb cse oth ~gap (%) for polyploid (%)
DMSO a) 4} ©® 100.0 200 ) 1 0 0 0 Q 2 Bk 200 0 ( ©0.0)
2-Naphthylisobutyl 76.8 6 7.2 200 0 0 0 0 0 0 g ( 0.0) 200 0 ( 0.0)
ether

86.0 6 853.5 200 0 2 1 0 0 8] 3! 1.5 200 0( 0.0)
120 6 24,1 200 [¢] 2 1q o 0 0 & { 2.%) 200 1 ( 0.5)

150 6 11.0 NA
MMC b) 0.1 3 85.6 200 2 30 69 0 & (4] B8 ( 44.4Q) 200 0 ( 0.0)

Bbbreviation: ctb; chromatid break, cte: chromatid exchange, csb: chromosome break, cse: chromosome exchange, oth: others
-gap: total number of cells with aberrations except gap

NA: Not analyzed .

a): Negative control (Dimethyl sulfoxide, 10 pL/mL)

b): Positive control:Mitomycin C
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Table 4, Chromosome aberration test in CHL cells treated with 2Z-naphthylisobutyl ether Exp. No. 9880(115-209)
[ Short-term treatment : +59)

Relative Number Number of cells with Number of Number of Number of
Compound Dosea Time of cell of structural aberratiens cells with cells polyploid
(ng /mL) e¥posure growth cells aberrations analyzed cells
{h) (¥} analyzed gap ctb cte csb cse oth -gap (%) for polyploid (%)
DMSC a) 0 € 100.0 200 0 0 0 0 0 0 0 ( 0.0) 200 1 ( 0.5)
2-Naphthylisobutyl 16.1 6 64.3 200 0 0 0 0 0 0 0 ( 0.0) 200 1t Q.8
ether
20,1 12 56.2 200 4] 0 0 0 Q0 4] 0 ( 0.0) 200 g ( 0.0)
25.2 6 40.2 200 0 1 2 0 0 0 a1 1.5} 200 2 £ 1.5
315 6 14.6 NA
CP b) 12.5 6 g8.0 200 3 8 28 0 0 Q 34 ( 17.09) 200 0 ( 0.0)

Abbreviation: ctb; chromatid break, cte: chrematid exchange, csb: chromosome break, cse: chremosome exchange, oth: others
—gap: total number of cells with aberrations except gap

WA: Not analyzed

a): Negative control (Dimethyl sulfoxide, 10 pL/mL)

b): Positive control:Cyclophosphamide
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Table 5. Chromosome aberration test in CHL cells treated with Z-naphthylisobutyl ether Exp. No. 9890(115-209)
[ Continuous treatment : 24 h]

Relative Number Number of cells with Number of Number of Number of
Compound Dose Time of cell of structural aberrations cells with cells polyploid
(pg/mL) exposure growth cells aberrations analyzed cells
(h) (%) analyzed gap ctb cte csb cse coth —-gap(%) for polyploid (%)
DMSO a) 0 24 100.0 200 1 1 Q Q 0 0 1(¢( 0.3 200 1 ( 9.5}
2-Naphthylisobutyl 61.4 24 72.5 200 0 2 0 0 0 0 240 1.08) 200 0 ( 0.0)
ether
76.8 24 83.0 200 1 1 0 0 0 0 I & 0.8) 200 o ( 0.0)
86.0 24 66.5 200 1 2 0 0 0 1] 26 1.9} 200 0 ( 0.0)
120 24 40.3 i82 2 3 i 5 0 0 0 4 ( 2.2) 200 0 ( 0.0)
150 24 26.3 Toxic
MMC b) 0.05 24 123.1 200 5 33 68 0 0 0 84 ( 42.0) 200 1 ( 0.5)

Abbreviation: ctb; chromatid break, cte: chromatid exchange, csb: chromosome break, cse: chromosome exchange, oth: others
~gap: total number of cells with aberrations except gap

a): Negative control (Dimethyl sulfoxide, 10 pL/mlL)

b): Positive control:Mitomycin C
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hppendix 1. Chromosome aberration test of 2-naphthylisobutyl ether

[ Short-term treatment : =89]

Relative Number Number of cells with Number of
Compound Dose Time of cell of structural aberrations Only Total cells Polyploid
(g /mL) exposure growth cells gap (-gap) analyzed cells
(h) (%) analyzed gap ctb cte c¢sb cse oth (%) {¥) for polyploid (%)
DMSO a) 0 6 100.0 100 0 0 0 0 0 0 0.0 0.0 100 0.0
6 100.0 100 0 1 0 0 0 0 0.0 1.0 100 0.0
2-Naphthylisobutyl 76.8 6 83.4 100 0 0 0 0 0 0 0.0 0.0 100 0.0
ether 6 71.0 100 0 0 0 0 0 0 0.0 0.0 100 0.0
96.0 6 52.6 100 0 1 0 0 0 0 0.0 1.0 100 0.0
6 54.3 100 0 1 1 0 0 0 0.0 2.0 100 0.0
120 6 20.8 100 0 ilf 1 0 0 i 0.0 2.0 100 1.0
6 27.3 100 0 1 3 0 0 o 0.0 3.4 100 0.0
150 6 1253 NA
6 8.7 NA
MMC b)) 0.1 6 83.6 100 i 1s 38 a 1 g 1.0 47.0 100 0.0
6 87.6 100 1 15 31 0 0 0 1.0 41.0 100 0.0

Abbreviation: ctb; chromatid break, cte: chromatid exchange, csb: chromosome break, cse: chromosome exchange, oth: others
—gap: total number of cells with aberrations except gap

NA: Not analyzed

a): Negative contrel (Dimethy) sulfoxide, 10 pL/mL)

b): Positive control;Mitomycin C
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Rppendizr 2. Chromosome aberration test of 2-naphthyliscbutyl ether

[ Short-term treatment : +59j

Relative Humber Number of cells with Number of

Compound ) Dose Time of cell of structural aberrations Only Total cells Polyploid
(ng/mL) exposure growth cells gap (—gap) analyzed cells
(h) (%) analyzed gap ctb cte ¢sb cse oth (%) (%) for polyploid (%)
PMSC a) 0 6 100.0 100 0 0 0 0 (1] 0 0.0 0.0 100 1.0
€ 100.0 100 0 0 0 0 0 0 0.0 0.0 100 0.0
Z—Naphthylisohutyl 16.1 6 61.9 100 Q0 0 a 6] 0 0 0.0 .0 100 1.0
ether 6 66.7 100 0 0 0 D 0 0 0.0 0.0 100 0.0
20.1 6 59.7 100 1} 0 0 o] 0 0 0.0 0.0 100 0.0
€ 52.7 100 0 0 0 0 0 0 0.0 0.0 100 0.0
2.2 6 36.1 100 0 0 0 0 0 0 0.0 0.0 100 1.0
44.2 100 0 1 2 0 0 0.0 3.0 100 1.0
31.5 € 14.7 NA
6 14.4 NA
CP b) ¥2.5 6 79.8 100 2 5 13 0 0 0 2.0 16.0 i00 0.0
6 96.1 100 1 & 15 0 0 0 1.0 18.0 100 0.0

Abbreviation: ctb; chromatid break, cte: chromatid exchange, csb: chromosome break, cse: chromosome exchange, oth: others
~gap: total number of cells with aberrations except gap

NA: Not analyzed

a): Negative control (Dimethvl sulfoxide, 10 pL/mL)

b} : Positive control:Cyclophosphamide
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Appendix 3. Chromosome aberration test of 2-naphthyliscbutyl ether

[ Continuous treatment : 24 h]

Relative Number Number of cells with Number of
Compound Dose Time of cell of structural aberrations Only Total cells Polyploid
(ng/mlL) exposure growth cells gap (-gap) analyzed cells
(h) (%) analyzed gap ctb cte c¢sb cse oth (%) (%) Eor polyploid (%)
DMSC a) 0 24 100.0 100 0 1 ¢ 0 0 0 0.0 1.0 100 0.0
24 100.0 100 i | (¢] a 0 0 0 1.0 0.0 100 1.0
2-Naphthyliscbutyl 61.4 24 4.6 100 0 i Q 0 0 0 0.0 o B 100 0.0
ether 24 80.4 100 0 3 4] 0 0 0 0.0 1.0 100 0.0
76.8 24 77.9 100 1 1 0 0 0 0 1.0 1.0 100 0.0
21 88.0 100 0 0 0 o] 0 0 0.0 0.0 100 0.0
26.0 24 6Ll.4 100 0 1 0 0 0 0 c.0 1.0 100 0.0
24 71.6 100 5 1 0 0 0 0 1.0 1.0 100 0.0
120 24 43.1 100 2 2 1 0 0 0 2:.:0 3.0 100 0.0
24 37.4 82 0 1 0 0 0 0.0 s 7 100 0.0
150 24 21.3 Toxic
24 31.2 Toxic
MMC b) 0.05 24 132.5 100 3 12 36 0 0 0 1.0 41.0 100 0.0
24 113.6 100 2 2 32 Q 0 0 0.0 43.0 100 1.0

Abbreviation: ctb; chromatid break, cte: chromatid exchange, csb: chromosome break, cse: chromosome exchange, oth: others
—gap: total number of cells with aberxrations except gap

a): Negative control (Dimethyl sulfoxide, 10 pL/mL})

b): Positive control:Mitomycin C
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Appendix 4. Historical control data (Chromosome aberration test using CHL/TU cells)

Historical control values of structural aberrations

Incidence of structural Range
Group Test system n aberrations [%6]
(Mean+S.D.) Lower Upper
Shoinfesment  gup 06038 0.0 2.9¢
(-S9)
Negative Short-term treatment
ccntvl (+59) 166 04+06 0.0 2.3*
Continuous treatment .
(24h) 135 0.6+0.7 0.0 2.8
Short-term treatment .
(-89)° 157 3%.0+9.7 100 68.2
Positive Short-term treatment .
cottrol (+59)" 164 29.2+10.5 10.0 60.8
Continuous treatment "
(24h)° 133 303482 10.0 54.9
Historical control values of polyploid cells
Incidence of polyploid Range
Group Test system n cells [%]
(Mean £ 8.D.) Lower Upper
Short-term treaiment "
(-S9) 157 03+05 0.0 1.9
Negative Short-term treatment
Schtiol +59) 166 02+05 0.0 1.7%
Continuous treatment
(24h) 135 0.4+0.7 0.0 2.4%

Negative control: Including Saline, DMSO, 1.0% CMC, erc.
a: MMC, 0.1 pg/mL b: CP, 12.5 pg/mL c: MMC, 0.05 ug/mL

The above historical control values are obtained from the data peoled from January 22, 2003 to December

29, 2005.
The range was set according to the criteria for valid zssay.
*.The range is calculated by Mean+3 x S.D,
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