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INDA L — iR HESFEMAD (CHL/IU) & H W= Yt ik B ik BR 2 320 L 7=,

PR B ERBOHEZRET 2720, 2000 pg/mL ZixRmHEE L, LLTFAK 2
THAMUZZE 8 HEAZRE L., MIHEEMERBRZIT 72, ZO/RER. T X TOLHA
T 50%% 8 2 5 IR BESE AN HIVE A G 0 ST, S0%HI R B ZE I g (RS )
FEHINehol, LEDOFRERIY, X TOREET 2000 pg/mL % s H & &
L, UFAk2 THR L3 HELZREL, RAKREFHRBREZ I L -,

R REHBRO R, OKEERT O —2SDHEIETHLIF Y v 72T ER VY
RREzAET oMo HER (TA ) KOBEEE (poly ) OHILRIT, WwWiIn
DRBIEIZ BT, 2P A & Il U TRGEHIICA B REIMIR D 5 g, Bk
XTRBE DRI N T — 2 D I5%HERSAMOFIN TH ~ 7272, Bk & HE Lz,

B, TRTOLBEIZEBWT, BYHEHREBEECIIRAREEREY 26T oMk,
EEBAARDO BB X RT — F D 95%MERSMOFHNICH > 72, ZHUIZK LT, B
PEFRRRE CId, PRV Bl & i 5 &0 PAaEMEREF IRV THREFFIICAE R R
HWMARD Tz, LN T, RBRITEUICE SN BN,

UEDERND, 2F V=277 T — MIARBREFMETITBW T, PR GERE
B O (R B 2 5 58 L7 & ilim L7,
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RAF T 15 ; e
PR AF 55 i : FORMEFERT B2 Ml e el iR ==
6.1.3 BEOEIREH

PRI FTOFRE R, K& DMSO IZRE, 71 k2 200 mg/mL CIAfETH > =7z
D, WL LTTE FUABIR LT,

6.1.4 SRR AL

6.1.4.1 0 B 1 5iE 4 ol 5L BR

PERE 0.4000 g Z 2mL A A7 T AR LTz, AT L ER L% 12,
AAT w7 U THREIRED 200 mg/mL #&#K (7L — M2 0.050 mL #0072 B D B &
JEFE 2000 pg/mL) ZFREL L 7=, RWWT, 200 mg/mL BRBRIE & AL 2 (4R B O W Bk
R 1mL : I 1 mL) THER 7 BeBEA R L. 100, 50.0, 25.0, 12.5, 6.25, 3.13 K}
1.56 mg/mL @ 8 2 B DY BRik # R L 7=,

6.1.4.2 Z2EAEEHR

PERY'E 0.4000 g % 2mL A A7 T A TFFEL L 7=, IR B2 RN L W AiE L 728412,
ART w7 L ChRmIRED 200 mg/mLEK (7L — MZ 0.050 mL A0 L 72 BE D e &
JEFE 2000 pg/mL) ZFEEL L 72, RUWT, 200 mg/mL BRBRIE 2 8k 2 (B IR S o W R
W1 mL: B 1T mL) CNAKR 2 BeREA R L, 100 & O 50.0 mg/mL @ 3 = FE BERE O #
BRiR A TR L Tz,

6.1.5 S E
FRFICRR L 7=,

6.1.6 HWERBED R E M
PR E B2 N L 72, L. R B A B0 H L2 AWIRK
ORI TBIE L, BBIRNLE Ch o722 & 2R LT,

6.2 X EEYE
6.2.1 FE 14 xf BR
VI LTHAWA T h Rt Lis,

6.2.2 5 14 >t B
1)  FERFHE AL R
~A h~A43 > C (MMC)

7y hEE : 578 AEI
g T : W e Y XS
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Akl : 2 mg (/i) /iR
R AT 715 : iR,
RAF 5 PT : B TR BE A M R =

2)  REHEEAL R
a7 4 A7 57K (CP)

a2y NES : CTN3690

R : FOEMiSE T ¥t

i : AAeER (97.0%LL F)

RAF 15 : e, O

AT : WORARIERET B MR R = e

3) wREITIA
PR 2 CTHIFICIT - T2,

(1) MMC
MMC @ 2 mg Fe¥E A T VIZEBRRE R (H AR XS KM T
2y &S K6F99) # 2 mLMA THEMLE (1 mg/mL) ., KIZ, ZOWK%E
AHE 20 THER 2 BepEAIR (JRK 0.250 mL : AR 4.750 mL) L. 0.050
TR 0.0025 mg/mL DR 2 8 U7z (G REAT AL BEVE O FERGETE YEL TIERE B IR
4.850 mL (2 0.0025 mg/mL & {8 % 0.150 mL Il Z 7=, 1ot AL B VL TS K 4.900
mL {Z 0.0025 mg/mL &K% 0.100 mL Nz 7=, ZORROKRKEEIX, ThEth
0.075 pg/mL % * 0.050 pg/mL)

(2) CP
CP 0.0140 g Z yMILEE 7 7 AF v 7 mikE (50 mL) (TR L7, ZhicE
MK (AARERG, MASHRE/IETY;, vy &S K6F99) % 20mL
MZTHME L. 0.70 mg/mL FRZ R L7 (B3 4.900 mL (2 0.100 mL % 1
ZToo ZOREORKEIEET 14 pg/mL)

4)  BHPEXTRRYE O ERINEE T

BHERBRATA F T4 > Bk 5. 2)) [CHEARHEESIA TS0,

6.3 & AR
6.3.1 R R

F A ==X« NARAZ— OB KEMEFMIL (CHL/IU) % H\Wio, MMSZATEE
N E SRR GEET TCRB Ml /N> 7 725 2014 4E 4 A 2 BICAF L., BURSERIE L 7=#0
Fiz oW CEBMICHEOMRBEZ £ L T, MRA/AEETHD Z & (EHRPIE,
AERAE NIRRT 15~20 RERIDAN . YR DB 25 K, ~A a7 T A~ EDIHYN
RN) BHEREINTZH D% 30 MENLAN TRERICHEH U7z, 6 oo f B Ak SR 13k
fen 5 5l B il BER T 18 kAR, Yk BB T 27 kR TH o 7,
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6.3.2 a0 ERE R
BB A R T 4> (k5. 2) ICHEANERS ATV SR,

6.3.3 EEEH
IR ABE#IEE &2 AV, COLIBE 5%, IEJE 37°C., miBESRME T CEE L, f#t
RiX1~4 AZ&IFTo 7,

6.4
6.4.1

S9 mix R V&K DS

S9 mix

SO R OiE#R (S9,/ 2777 % —C &y b, B2y F&ES : C160902061 K
C161118091) ZIEA L. SO mix AR L7=, FHEUIHIFICIT - 7=,

1) S9

4 R S9

& oo AV = VEER TR A St

oy & 16090206, 16111809

fiEA 2006 F9 A2 H (v F&ES : 16090206)
2016 - 11 H 18 H (= v F& 5 : 16111809)

Fli - R 7 v h-SD %

- 7 W -

EiR=X/NEN 7z ) )L E S — L(PB) LN S5,6-X2 7 T R L (BF)

#5951k : i P PN % -

5] Lk M5 & PB4 H [A# o % 5 30+60+60+60(mg/kg 1A )
PB # 45 -3 H H BF $¢ 5 80(mg/kg K E)

55 1 BR 20073 H 1 H (my N5 :16090206)
20075 H 17H (= v h3E5 1 16111809)

A7 FH1E B (=70°C LLF)

TR AT BT WHRMFZERT HEEMnRbkE @RV —9F

2) fliBEH#

£ a7y 4 —C

& o AV =2 VR TR A S

a2y NES C16083106, C16111609

& A 20168 H 31 H (= h&ES : C16083106)
2016 4F 11 H 16 H (= v F&E5 : C16111609)

PR A7 715 A E(=70°C LLF)

fif 1 [R 2017%-2 H 28 B (= v hE5 : C16083106)
20075 H 15 H (v FEHS : C16111609)

RAFS T WRBFZERT REEMERRE BEREZ Y —F
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3)  S9 mix OfHAL (1 mL H)

K : 0.7 mL

S9 : 0.3 mL

MgCl, : 5 pmol/mL

KCI : 33 pmol/mL

TNa—A-6-1 g
5 pmol/mL

bl =aF o 7 I RT7T =0V X7 LAEF R UER(NADP)
4 pmol/mL

HEPES #% it (pH7.2)
4 pmol/mL

6.4.2 BEE®

Minimum Essential Medium (MEM)(GIBCO™ . Cat.No.11095)(Z3EM1t. (56°C. 30
57) L7 iiE(bovine serum, BS)% 10 v/v%Isil L 72853 i (BS-MEM) % H W\ 7=,
LS O B WL AR AT LT,

1) A1k

2y hES : 1671327, 1641353

DS ESTH : Life Technologies Corporation

A7 71k : W (=20°C LA F)

PR A7 S B : RO IERT B laikB s m i
2) Minimum Essential Medium (MEM)

2y ES : 1810988

5T : Life Technologies Corporation

PRAFITIE : 1

PR A7 S B : FORMTIERT i laskB s e

6.5 HEAE"
HERILL IO R L AT — DA E LT

1.5 e 16 56 400 ) kIR JeL R ] AL BRI FEHE P
FHEAHE ML

e AL B I 24 Wy [ AL B

2. Gefh ik B RUER JeL R ] AL BRI RS
FHARHTE ML

e AL B I 24 R [H) AL B

6.5.1 ANk
UTFOE I cED e Xt kTa2R LT~ LE, Yy —LERATA RT T2

14
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WZAEAF L TRk 21T o 72,
%

% N R ErS &
ORI AVERYE RS ML +

o | R EGEHTE ML -

Yo | EFEAVERYE 24 W) ALER 24-

' B 1 ot BRBE NC
5 55 A TR EREND 1, 2, 3+ n OHF =
k5 M i BRRE PC

] — WLERFE N C OB 1, 2.3

Y
L WL = o o — I BT
(N RN o7 T01) ~ 199) £TO2HDES

i KOAT A RO &R HEES

6.5.2 AEDHRE

1) Al o 3 5 4 ol B R

e ELE TR ES IR RO HTEICHOWTO—F&EICSNT] TE
5 AT 2000 pg/mL & L, BLFZA b 2 THB L7 1000, 500, 250, 125, 62.5, 31.3
KU15.6 ng/mL OFF 8 B ZFRE L, 70, ZhicEx BRIz,

2) e R EE R

B % 2000 pg/mL & L. BLFARK 2 TAR L7 1000 & O 500 pg/mL O3 3
FIRZE LT, 2 RIS S TRRE K OB Pt IR BE 2 3% 1T 72,

6.5.3 10 Ren 128 i I ] 5 B
LR EFTHRBROHELRETA2720OD0 VAR E LTEM L, B, LTOR

BEEDO S B, MEMZVLELTLHIHEEIT, BERENCEBWT, REFOZ % H

W, EEBREIC L o THEM LT,

1) FERFRHELERE O REHTEMEL & FIEBHE AL, EFABE D 24 FFEWLEE O Z 2
AT, BV IREE R O B LR 23 72, v — L (FL— ) 37T A
Fv 77— (Ef60mm) MW, £ 1 K& L, 7o, Mg HaE
%% (Relative Cell Population Doubling Number, RPD) =& H 3 %72 O UL
BRGaRE A A B e I 7 LV — M & 1 Bk T T2,

2) FL— b0 2X 10 EHOMAEL (H58K 5.0 mL) &R L7,

3) KiAE 3 AL EISAACFEZEBINEE T TR BE DN N T & 2 EA . TRISWEW,
BRI OBRE KR OB 24TV ABRBR A IRl E O 7 L — b 1 B2 nW T
1. LT OFECHE IR E 2RI E L, QBB AR OMALiRE & Lz,
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(D

(2)

(3)

4)

5)

6)

7)

8)

9)

@E#Fﬁﬁ&&ﬁ(ﬁ S oE N
JEIC AT PE L AT PELL IR
BBk bRE & 0.050 mL 0.883 mL 0.050 mL
S9 mix RN E 0.833 mL
ﬁm%'@ﬁﬁm 0.050 mL 0.050 mL 0.050 mL
W&

Wi L — b DR #ER % FEFE L. Phosphate-Buffered Saline (=) (PBS (-)) % i
BNz 7L —F&2WwE LT,
PBS(-) & BEHF L. 0.25% U 7> & #K (Trypsin 0.25%. Life Technologies
Corporation) % 1 mL Iz, 5 pMEE Lz,
By T g v 7T A FIEE - S 2%k, S L— MZH LV 10%BS-MEM
BEgW A 1 mL iR L, MmERGHESE 2 AWV CHIIRE 2 0E Lo, mERGEE O
FHEEIE . 8 B D SERIE DO /NBURE 1L A U N U 72 b o % il fa 4 A5 N4k
(Population Doubling Number, PD) DFHFEIZH W=,
SR EEL . BINLALAR A TAIEE T AT H O F B2 8152 L, WIR T RRO &
AR UTn, fERREE. FERFMILERIE T 6 WM. EIEEALERYE TIE 24 R RS 2R
L7,
6ﬁﬁﬁ%% FRMAEEIZ OV T, HFEFRICHT O A EA R T 2L & b

. BISTACFEZEBAMEE T TR ORE A R LTz, IRWT, FMiGEHK 2% & 72
éio%%btiﬁﬁﬁ&fﬂ%%%@b\ﬁLW%%WSOmL%MZ\EK
18 il ks L7,
B T 1%, BINCALAH ZBRMEE T CHTHH O F L O IR O R BE & sl L 7= (I
FALERIE DR TIRROERIT, BT —2 L L) .
RUNT, 3D FIEIZHEW, &7 L — N OMBIEEZHE L, #& TR OMIaEE &
Lto

SO ED D, X1 RO 21TV, BRIESTEEE 100% & L 72K B O
%ﬁ@me%%mLto

= [log (JLBE (H53) & THEOMIIAK + WP RIS O MIIA%0)] + log 2
(1)

o BRI FLRE |2 5519 5 PD) )
RPD (%) = (GTER BRI 51T 5 PD) 100

(X 2]
M TEINHE 2R (=100-RPD) *Z B H L. 50% & Fde 2 OB S . 50%H0
e B G A R U R (MM i) A L7,
*FEMENOUTOHAIZO0E L TH -,

6.5.4 TEREEHER
DITFORBRBIEO S L, BEMEAZMLELITIHEAIT., BEREE TICBW T, WEK
DR ZEZHWT, MEBIEICL > THEBEL -,
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1)

2)
3)

4)

5)

6)

7)

8)

6.5.5
RPD B HIZ X F R EZ A,

1)

JELIE [ AL BRTE O AUEHE VEAE & FERETE TEE

HE AL EO 24 FFAE O F N F

AT, BYEXTIREE, PR B LR N O B 2 ik i e, vy — L (T L—

KN 177 AF v 7 7L —F (HE£60mm) % M\,

W3) & L7, £7-. RPD ZHH T 572 OXNLERBH ha il f 2508 & A i 7 L — b

1T,

HHESI M (B&R -1, 2 &

7v~b%k@2n&@@%%(ﬁ%%sm¢)%%@Lto

A 3 AT

. BISIAT AR ZEBESSSE T CHIARIC
U, BRI DB K QML 21T U

e 14 B A ) BABR (CHE UL ALPEBRARRF O MR & LT,

GERA AR S N
Fﬂ%ﬁéﬁ?‘ﬂﬁu/&ﬁﬁm7 L— b 1RIZ W T,

TRIHE

S IRy TA] AL 75 -
JETRAE PELL RATEILIE i
e 0.050 mL 0.883 mL 0.050 mL
SRR (0.150 mL)* (0.933 mL)* (0.100 mL)*
S9 mix VNI 0.833 mL
éﬁﬁﬂiéﬁg+ 0.050 mL 0.050 mL 0.050 mL
7 i B (MMC: 0.150 mL)* | (CP: 0.100 mL)* | (MMC: 0.100 mL)*
dNy H

() NI, BrETREOEBRGRERL OB B EREN&EE25RT,

B B LB 1) SR S B C T I o A M O R B S 0D % TR

L. SERRIALERE Tl 6 B, JEAALERTE Tid 24 B EE® LT,

6 RFfH s 14 . A AL ER I DWW CUR B NAH ZZ BE A SE T CHBR W E O T HH R OY
AR OREEZWR L, RNT, 2% &R X4 mMiGE2RNLEABEARER
THRZBEE L, FrLOREEKS.omL 20, B2 18 KK E LT,
BRE2B DT L — b (BB 51 RT-2) 125\ T, Yefa (B AR o 7- 0
BEBRETOR2IFHANICaLEI N (F A2y UEK, 10 pg/mL) % 0.1 mL
mz 7=,

BRETH, 7L — FOBBRAZELFEICE L, 0.25% Y 7 %K (Trypsin
0.25%. Life Technologies Corporation) Tl Z FI72% L, R - =050 B L 72,
WNT, EmBODBEEIC X > TEDMIZ 0.075M (LD U U AEK TR 15 43
fRaRALEE L | f%/v7/v:~/v Helig=3 : 1 W CHEE L=, BEE LMz A
TARATT A IKICOE 2EANICH T Lz, ROEERTIF L — FY720 2 KfE
L7, MR T%, 1 EML%%%&i/Z%%A#MTﬂIS PRIt L C
Yo ta fRAEAR A AERL L 72,

BAHAKER IO T L— 1 (K& =-3) (X, S ZBMEE T cirthofF B E O
MR DR AE A fEFR L 7 (BLRFRI LB E OB B TROMRIT. 3EFZ T -2 L LK),
Z D%, MBI BRI U TR E A JE L. RPD ZHH L7,

#E D B4 L
TEOHTE
W EE 2 >N T, M EREF R

WZHE-> CRtE LT,
BT 5 8 Xl DU D I O /N A
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(L2 PIHETLA L, BB THRR L (AL 3B O FHE x 10 cells/mL) .
2) PDIZOWVWTIE, 1) OFRMBEHWCTHEL, NEEEIMENBE AL, /MK
M 2N E TERL,
3) RPD (EHHH) IZ2WVWTIE, 2) ORFEEZHWTERE L, /DURE | 724 U
ALEKE LTERLE,

6.5.6 EXDEHE

BAMEE T T L — FY72 0 150 Mile (BFIREE X720 300 ML) DY ikn B < B
L7emH P28 MERFTOEE BT LR OMaOK ATk L, R
EHRAEOHBEH L L, ROaREADBEIITRTT T4 ML TfTo 7=,

6.5.7 Z2EAEEDSE
Yeto R EL IR IE R E BB ICRAI L, MERFEIXEICUTOLIICESRE - 7
LT,
1) i RHE
PR EFOFMBEIIUTOLICER LSE L,
Xy v 7(g) : Gett o (R B (ctg) M O A Bl (csg)x e X v v 7 &
TR ST RO R Ik 23 e 560 (3F
Yt oy MY RO R Eickh D) ThoT, 20
T IG5 R O LL T TR 72 I e A5 A 25 3R

o b D,
e o3 (KL G KT (cth) Wr i s gy R O Rl B2 B3 T D b o K UFE

Qe A S e R ORI Eicdh > TH, EORIN
Yeta 3 ROIELL EIZBfR T2 b0,

Yeth o3 AR A2 i (cte) : VU SR A e &

Jeta (RG] BT (csb) Wr i A Y ER O [EER B2 I3 TR Y BREARNR
LRV h O KOG A S YR O R Fic b
> Th, TORIVEAZEOIEL LIZEHEAL TS b

D,
Ge (R A5 i (cse) CE R AR RIR AR L,
Z Ot (other) : Wr b (frg) 72 &£,

2)  EyRE
et (KBS, E DRBIRARKFF> TWHEA O (Z5K) 80 ffbL7z
LA a B RE L ER LT,
5 Bk : polyploidy (BZWN{EMIA : endoreduplication % & ¢¢)

6.5.8 BROHIE
HIE IS LTI, ek ORI DN S B & R o Ml o0 I BLEUC J» THIE L
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o MIEREOKRHIEIL, Fv v 7 2E805HE (TAG) LEERWVWES (TA) &I
ST REHIEIREE 2V, yuﬁﬁ%ﬁ%’:é@ﬁmb\ HIE R HEIT L - THIE LT,

6.5.9 et fRAT

REOMBBEE T 20 BMEOHE T, BRI R & 5 B LR ] T IS =
M OV B % 12D T Fisher UDE&%E#;J‘%@ V(BB AR 5%) BN
Cochran Armitage O EIRE Y (A EAKYE - F 0 5%) %, FarEshFREE & B BRRE
] CHEYE B 5 12OV T Fisher O BELEEMERFHEE D (A EAKYE : FM0 5%) 217> 7,

6.5.10 I EE#E
FEROYEIL, TRLOEEICHEV, A FrBEEEE B E L CHE LT,

1) Bk
Fisher @ [E#2 e K5t H 1L & O Cochran Armitage OB EICB W TE LICHE
ZEDNFE D DAL, B O B S B IR O R T — X B EME O 95%FHE RS A1
PN R

2) k2t
Fisher @ [H#ff 5 5Bk & Y Cochran Armitage DR EICEB VT E HICHE
ZNTRD BT B O HBSEE SR RO 7 — 2 B HE O 95%HER 7y
MHNDEE,
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7. HERHER

7.1 HH e 18 51 4110 1 B BR

fE 4% Appendix 1, Appendix 2-1~2-3, Appendix 4 |27 L 7=,

BRI AN A O AT O F R R IR O AR ZkiL, T X TOLEED T XTO
METHHARD b, AREITRO b Rho o, MidFEMEDIE TH S RPD &
RE L7k, TN T OB T 50% % 8 2 2 M i B A m sl /IR0 5 g 50%
e 14 S B o) o S (RS AE) X S e o T,

7.2 ZREAFAEEHAR

ft B % Fig.1~3, Table 1~3, Appendix 3-1~3-3, Appendix 5Z/R L 7=,

P BRIIRINZ AL D AT H O F B K ORI O Gl A ki, TR TOREEDOTTO
HE TR O b, Gl IZRD o,

TS B E O HBLER (TA) 13, B RFELEEE O FEAGHTEPEL TIX 2000, 1000 & Y 500
pug/mL T 0, 0.7 XN 0.7% CTd > 7=, FERFHALVEYE O G ME(E TIX 2000, 1000 &
V500 pg/mL T0.7,0.7 X Tr0.3% T d o 7o, e AL T 2000, 1000 & TH500 pg/mL
TO, 1.OKTN0.7%TdH - 7=,

B BLE (55U, Poly) @ HIBLER I, Ry R AL BRE 0 FEARGHTE ML Tl 2000, 1000
K O¥500 pg/mL T 0.3.1.0 X R0.7% T d - 7=, 8 FEFALER E o EHE ML TiX 2000,
1000 K T8 500 pg/mL T 0.3, 0.7 XN 1.0% T > 7=, HEHEAEE T 2000, 1000 &
500 pg/mL T 0.7, 0.7 X 1.0%Td > 72,

7.3 BRI A
LR O FEMEZ 7= Lic 7z BRI OIS e S vz &Il L7,
o BWEWEER3HEU EICT, S,
o [EMEXTERBE CIXRE OHBLRIIE RT — % O 95%MEFR AR OFHEENIZH - 7=,
o B RREETTIL, RV RREE L T 5 & QRS RE B WV CREHIIC
BRERBINBRD bz,
o WBREEICHICHBEIIED b o7,
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TFN=AT T T — FOYROKBREFREODHEELRMNT IO, Fyr A =—X-
INDA L — iR HESFEMAD (CHL/IU) & H W= Yt ik B ik BR 2 320 L 7=,

ek BERBROR R, RAKEERT O —DSDEIETHLIFT ¥ v 72 TG ER VY
RBREZAT oMo HER (TA ) KOBEEE (poly ) OHILRI, WwWiIn
DRBIEIZIB W T, P A & Il U TREHINICA B RIEIMIRB O 5 g Bk
XRBE ORI N 7T — 2 D I5%HERSAMDOFIN TH ~ 7272, B & HE Lz,

B, TARTOMEEICBW T, B A CIIR o E Ry 283 2RO
RO HBMEEITE =T — X D I5S%HERSAORBMNICH o 7=, ZHIZx LT, B
PExtREECI, R REE S w95 &, PafREERTICBW CREIFENICE R 2
HMNRRD LN, LRn-s T, RBUTEYICEIN-EEZxbNT,

F7o. AEBRYEIT Ames RBTRMEYEHRE SN TS,

PLEDFERNS, = F =TT 77— MIARBRLETICB W T, YO irgs Ry
B OGO R BRE 2FHR LV EEwm LT,
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1)

2)

3)
4)

S5

MR e BIMEREE (1999) @ <KET>ROEEERRT — 2%, pp. 15-20, = /L -
TA e v— | KR

Siegel S, Castellan NJ. Jr. Nonparametric statistics for the behavioral sciences. 2nd
ed. New York: McGraw-Hill; 1988.

Agresti A, Categorical Data Analysis. New Jersey: Wiley InterScience; 2002
(2017) : =ZF V=277 7 — FOME = H 5 E R ERERRAR (KBRE T
T-2179) . KRXBHERY IV —F v & —
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Attached Data 1

Background Data in the Testing Facility

Cumulative background data of chromosome aberration tests in cultured Chinese hamster cells (line

CHL/IU), carried out under the same study conditions at BoZo Research Center Inc.

Period for NC : April-2015-February-2017

Period for PC : April-2015-February-2017

Treatment Cells Poly TA Treatment Cells Poly TA

S9mix Time @ observed (%) (%) S9mix Time @ observed (%) (%)
(5700) (21.3) (24.7) (5700) (1.3) (2126.7)

Mean 0.6 0.6 + Mean 0.0 56.0

6-18

+ 6-18 S.D. 0.4 0.3 (CP) S.D. 0.2 12.1

UCL 1.4 12 UCL 0.4 79.7

(n=19) LCL* 0.0 0.0 (n=19) LCL* 0.0 32.3
(5700) (18.7) (30.0) (5700) (2.7) (1084.0)

Mean 0.5 0.8 - 6.18 Mean 0.1 28.5

- 6-18 S.D. 0.4 0.4 (MMC) S.D. 0.1 49

UCL 13 1.6 UCL 0.3 38.1

NC (n=19) LCL* 0.0 0.0 pC (n=19) LCL* 0.0 18.9
(5700) (20.7) (26.7) (5700) (8.7) (1192.7)

Mean 0.5 0.7 - 24-0 Mean 0.2 31.4

- 24-0 S.D. 0.4 0.3 (MMC) S.D. 0.4 6.5

UCL 13 1.3 UCL 1.0 44.1

(n=19) LCL* 0.0 0.1 (n=19) LCL* 0.0 18.7
(300) (0.7) (0.7) (300) (0.0) (130.0)

Mean 0.3 0.3 - Mean 0.0 65.0

48-0

- 48-0 S.D. #DIV/0! #DIV/0! (MMC) S.D. #DIV/0! #DIV/0!
UCL #DIV/0! #DIV/0! UCL #DIV/0! #DIV/0!
(n=1) LCL* #DIV/0! #DIV/0! (n=1) LCL* #DIV/0! #DIV/0!

Negative control (NC) :

Positive control (PC) :

S9 mix :
Time :

Poly :

n : the number of studies

Mean :

( ):umber of observed.

water for injection, isotonic sodium chloride solution, dimethylsulfoxide, 0.5w/v% sodium carboxymethyl

cellulose solution, acetone or culture medium

CP ; Cyclophosphamide, 14 pg/mL

MMC ; Mitomycin C, 0.075 pg/mL (used for the short-term treatment)
MMC ; Mitomycin C, 0.050 pg/mL (used for the continuous treatment)
+ ; with metabolic activation - ; without metabolic activation

treatment hours - hours of incubation without test article

polyploide cells
TA : total number of cells with aberrations excluding gaps

average of structural aberration and numerical aberration in cumulative studies

S.D. : standard deviation of structural aberration and numerical aberration in cumulative studies

UCL:
LCL:

95% control limits(upper control limit)

95% control limits(lower control limit)

* : The value was regarded as 0%, when value was 0 and below.
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Fig. 1

Results of the chromosomal aberration test in cultured Chinese hamster (CHL/IU) cells treated with Ethyl
Stearate

[Short-term treatment : -S9 mix]

NC : Negative control (acetone)
PC : Positive control (mitomycin C : 0.075 pg/mL)

Cell-growth ratio was shown as the RPD.
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Fig. 2

Results of the chromosomal aberration test in cultured Chinese hamster (CHL/IU) cells treated with Ethyl
Stearate

[Short-term treatment : +S9 mix]

NC : Negative control (acetone)
PC : Positive control (cyclophosphamide : 14 pg/mL)

Cell-growth ratio was shown as the RPD.
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Fig. 3

Results of the chromosomal aberration test in cultured Chinese hamster (CHL/IU) cells treated with Ethyl
Stearate

[Continuous treatment : 24hr]

NC : Negative control (acetone)
PC : Positive control (mitomycin C : 0.050 pg/mL)

Cell-growth ratio was shown as the RPD.
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Table 1 Chromosomal aberration in cultured Chinese hamster (CHL/IU) cells treated with Ethyl Stearate
[Short-term treatment:-S9 mix]
Conc. of Number of cells with structural chromosome aberration (%) Number of cells with numerical chromosome
Time S9 test article ROPD a.berration (%)
(h (ng/mL) ob(;;l’ifse d ctb cte csb cse other TA(%) g TAG(%) tiz;d (%) ob(;g’ifse d Poi}glalls(nd other Total (%) t::td
150 0 1 0 0 0 1 1 150 2 0 2
NC 150 2 0 0 0 0 2 0 2 100 150 1 0 1
300 2(0.7) 1(0.3) 0(0.0) 0(0.0) 0(0.0) 3(1.0) 0(0.0) 3(1.0) 300 3(1.0) 0(0.0) 3(1.0)
150 1 0 0 0 0 1 0 1 150 1 0 1
500 150 1 0 0 0 0 1 0 1 100 150 1 0 1
300 2(0.7) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 2(0.7) 0(0.0) 2(0.7) NS 300 2(0.7) 0(0.0) 2(0.7) NS
150 0 1 0 0 0 1 0 1 o 150 1 0 1 o
6-18 - 1000 150 1 0 0 0 0 1 0 1 106 150 2 0 2
300 1(0.3) 1(0.3) 0(0.0) 0(0.0) 0(0.0) 2(0.7) 0(0.0) 2(0.7) 300 3(1.0) 0(0.0) 3(1.0)
150 0 0 0 0 0 0 0 0 150 1 0 1
2000 150 0 0 0 0 0 0 0 0 102 150 0 0 0
300 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 300 1(0.3) 0(0.0) 1(0.3)
150 9 26 0 0 0 35 0 35 150 0 0 0
PC 150 5 25 0 0 0 29 0 29 - 88 150 0 0 0 -
300 14(4.7) 51(17.0)  0(0.0) 0(0.0) 0(0.0)  64(21.3)* 0(0.0) 64(21.3) 300 0(0.0) 0(0.0) 0(0.0)

g: chromatid or chromosome gap, ctb: chromatid break, cte: chromatid exchange, csb: chromosome break, cse: chromosome exchange,

other: including fragmentation
TA: total number of cells with aberration excluding gap, TAG: total number of cells with aberration including gap.
NC: Negative control (acetone)
PC: Positive control (mitomycin C, 0.075 pg/mL)
*:Fisher's exact test, p<0.05 N.S.:not significant

RPD: relative population doubling RPD (%) showed PD of test article treatment group against the one of negative control.
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Table 2 Chromosomal aberration in cultured Chinese hamster (CHL/IU) cells treated with Ethyl Stearate
[Short-term treatment:+S9 mix]

T-G240

Conc. of Number of cells with structural chromosome aberration (%)

Number of cells with numerical chromosome

Time S9 test article R:’D a.berration (%)
(h)  mix (ng/mL) ob(i:llfse d ctb cte csb cse other TA(%) g TAG(%) t::td (%) ob(i:iilse d Pol}g])lls()ld other  Total (%) tzzrs]td
150 1 0 0 0 0 1 0 1 150 1 0 1
NC 150 1 0 0 0 0 1 0 1 100 150 0 0 0
300 2(0.7) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 2(0.7) 0(0.0) 2(0.7) 300 1(0.3) 0(0.0) 1(0.3)
150 1 0 0 0 0 1 0 1 150 1 0 1
500 150 0 0 0 0 0 0 0 0 126 150 2 0 2
300 1(0.3) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 1(0.3) 0(0.0) 1(0.3) NS. 300 3(1.0) 0(0.0) 3(1.0) NS
6-18 + 150 0 1 0 0 0 1 0 1 150 1 0 1
1000 150 1 0 0 0 0 1 0 1 110 150 1 0 1
300 1(0.3) 1(0.3) 0(0.0) 0(0.0) 0(0.0) 2(0.7) 0(0.0) 2(0.7) 300 2(0.7) 0(0.0) 2(0.7)
150 0 1 0 0 0 1 0 1 150 0 0 0
2000 150 1 0 0 0 0 1 0 1 110 150 1 0 1
300 1(0.3) 1(0.3) 0(0.0) 0(0.0) 0(0.0) 2(0.7) 0(0.0) 2(0.7) 300 1(0.3) 0(0.0) 1(0.3)
150 11 53 0 0 0 61 0 61 150 0 0 0
PC 150 6 57 0 0 0 61 0 61 - 46 150 0 0 0 -
300 17(5.7) 110(36.7) 0(0.0) 0(0.0) 0(0.0) 122(40.7)* 0(0.0) 122(40.7) 300 0(0.0) 0(0.0) 0(0.0)

g: chromatid or chromosome gap, ctb: chromatid break, cte: chromatid exchange, csb: chromosome break, cse: chromosome exchange,
other: including fragmentation

TA: total number of cells with aberration excluding gap, TAG: total number of cells with aberration including gap.

NC: Negative control (acetone)

PC: Positive control (cyclophosphamide, 14 pg/mL)

*:Fisher's exact test, p<0.05 N.S.:not significant

RPD: relative population doubling RPD (%) showed PD of test article treatment group against the one of negative control.
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Table 3 Chromosomal aberration in cultured Chinese hamster (CHL/IU) cells treated with Ethyl Stearate
[Continuous treatment:24hr]
Conc. of Number of cells with structural chromosome aberration (%) Number of cells with numerical chromosome
Time S9 test article R:’D abenation (%)
(h) (ng/mL) ob(s::’ifse q ctb cte csb cse other TA(%) g TAG(%) ti:ztd (%) ob(;;l’ifse d Pol?l)lls()ld other Total (%) tiz:td
150 1 0 0 0 0 1 1 150 1 0 1
NC 150 1 0 0 0 0 1 0 1 100 150 1 0 1
300 2(0.7) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 2(0.7) 0(0.0) 2(0.7) 300 2(0.7) 0(0.0) 2(0.7)
150 0 1 0 0 0 1 0 1 150 1 0 1
500 150 1 0 0 0 0 1 0 1 95 150 2 0 2
300 1(0.3) 1(0.3) 0(0.0) 0(0.0) 0(0.0) 2(0.7) 0(0.0) 2(0.7) NS 300 3(1.0) 0(0.0) 3(1.0) NS
150 2 0 0 0 0 2 0 2 o 150 1 0 1 o
24-0 - 1000 150 0 1 0 0 0 1 0 1 100 150 1 0 1
300 2(0.7) 1(0.3) 0(0.0) 0(0.0) 0(0.0) 3(1.0) 0(0.0) 3(1.0) 300 2(0.7) 0(0.0) 2(0.7)
150 0 0 0 0 0 0 0 0 150 1 0 1
2000 150 0 0 0 0 0 0 0 0 106 150 1 0 1
300 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 300 2(0.7) 0(0.0) 2(0.7)
150 11 27 0 1 0 38 0 38 150 0 0 0
PC 150 5 29 0 0 0 34 0 34 - 76 150 0 0 0 -
300 16(5.3) 56(18.7)  0(0.0) 1(0.3) 0(0.0) 72(24.0)* 0(0.0) 72(24.0) 300 0(0.0) 0(0.0) 0(0.0)

g: chromatid or chromosome gap, ctb: chromatid break, cte: chromatid exchange, csb: chromosome break, cse: chromosome exchange,
other: including fragmentation

TA: total number of cells with aberration excluding gap, TAG: total number of cells with aberration including gap.

NC: Negative control (acetone)

PC: Positive control (mitomycin C, 0.050 pug/mL)

*:Fisher's exact test, p<0.05 N.S.:not significant

RPD: relative population doubling RPD (%) showed PD of test article treatment group against the one of negative control.
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Appendix 1
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31.3
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Concentration of test article(ng/mL)

2000

Results of the cell-growth inhibition test in cultured Chinese hamster (CHL/IU) cells treated with Ethyl

Stearate

NC : Negative Control (acetone)

Cell-growth ratio was shown as the RPD.
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Appendix 2-1
Cell-growth ratio in the cell-growth inhibition test in cultured Chinese hamster (CHL/IU) cells treated with
Ethyl Stearate
[Short-term treatment : -S9 mix]

Cell-growth inhibition test

Study type | rreatment and Cell- Observation”
. RPD? growth —
S9 | time | Concentration %) inhibition |Condition of|  Color of Prec1p1tates/Crystalsﬂ
mix | (hr) (g/mL) ratio(%)” cells” medium® 1 2)
0 (NC) 100 0 - - - -
15.6 106 0 - - + -
31.3 108 0 - - + -
o 62.5 94 6 - - + +
- | 6-18 § 125 100 0 - - + +
2 250 98 2 - - + +
= 500 103 0 - - + +
1000 103 0 - - + +
2000 120 0 - - + +

Concentration of 50% cell-growth inhibition : above  200()  pg/mL

NC : Negative Control (acetone)
a) The plate in the negative control group was regarded as a 100% growth.
b) Cell-growth inhibition ratio was shown as 100 - RPD. The value was regarded as 0%, when value was 0 and fewei
¢) Condition of cells was observed at the end of treatment. Color of medium was observed immediately after addition
of the test solutions. Precipitates/crystals were observed 1)immediately after addition of the test solutions and 2)at
the end of treatment.

d) - : Most of the cells were attached to the surface of plates and grew as a monolayer. Their shape was normal.
e) - :No changes of color
f) - : Absence of precipitates

+ : Presence of precipitates floating in the medium.

All calculations were carried out using Excel 2010
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Appendix 2-2
Cell-growth ratio in the cell-growth inhibition test in cultured Chinese hamster (CHL/IU) cells treated with
Ethyl Stearate
[Short-term treatment : +S9 mix]

Cell-growth inhibition test

Study type | Troatment and Cell- Observation”
. RPD? growth —
S9 | time | Concentration %) inhibition | Condition of|  Color of Prec1p1tates/Crystalsﬂ
mix | (hr) (g/mL) ratio(%)” cells” medium® 1 2)
0 (NC) 100 0 - - - -
15.6 104 0 - - + -
31.3 106 0 - - + -
o 62.5 115 0 - - + +
+ | 6-18 § 125 111 0 - - + +
2 250 108 0 - - + +
= 500 111 0 - - + +
1000 123 0 - - + +
2000 115 0 - - + +

Concentration of 50% cell-growth inhibition : above  2(00()  pg/mL

NC : Negative Control (acetone)
a) The plate in the negative control group was regarded as a 100% growth.
b) Cell-growth inhibition ratio was shown as 100 - RPD. The value was regarded as 0%, when value was 0 and fewei
¢) Condition of cells was observed at the end of treatment. Color of medium was observed immediately after addition
of the test solutions. Precipitates/crystals were observed 1)immediately after addition of the test solutions and 2)at
the end of treatment.

d) - : Mostofthe cells were attached to the surface of plates and grew as a monolayer. Their shape was normal.
e) - :No changes of color
f) - : Absence of precipitates

+ : Presence of precipitates floating in the medium.

All calculations were carried out using Excel 2010
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Appendix 2-3
Cell-growth ratio in the cell-growth inhibition test in cultured Chinese hamster (CHL/IU) cells treated with
Ethyl Stearate
[Continuous treatment : 24hr]

Cell-growth inhibition test

Study type | rreatment and Cell- Observation”
. RPD? growth —
S9 | time | Concentration %) inhibition |Condition of|  Color of Prec1p1tates/Crystalsﬂ
mix | (hr) (g/mL) ratio(%)” cells” medium® 1 2)
0 (NC) 100 0 - - - -
15.6 98 2 - - + -
31.3 102 0 - - + -
o | 625 107 0 - - + +
- 240 § 125 105 0 - - + +
2 250 100 0 - - + +
= 500 110 0 - - + +
1000 105 0 - - + +
2000 105 0 - - + +

Concentration of 50% cell-growth inhibition : above  2(00()  pg/mL

NC : Negative Control (acetone)
a) The plate in the negative control group was regarded as a 100% growth.
b) Cell-growth inhibition ratio was shown as 100 - RPD. The value was regarded as 0%, when value was 0 and fewei
¢) Condition of cells was observed at the end of treatment. Color of medium was observed immediately after addition
of the test solutions. Precipitates/crystals were observed 1)immediately after addition of the test solutions and 2)at
the end of treatment.

d) - : Mostofthe cells were attached to the surface of plates and grew as a monolayer. Their shape was normal.
e) - :No changes of color
f) - : Absence of precipitates

+ : Presence of precipitates floating in the medium.

All calculations were carried out using Excel 2010
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Appendix 3-1

Results of observation in the chromosomal aberration test in cultured Chinese hamster (CHL/IU) cells treated
with Ethyl Stearate

[Short-term treatment : -S9 mix]

Chromosome aberration test

Study type | Treatment and Observation”
msigx t(lgrl ; CO?:;EESIOH Condition of cells” | Color of medium® lf;rempltates/Crystalsc;))
0 (NC) - - ) _
%.; 500 - - + +
- | 6-18| & | 1000 - - + +
S | 2000 - - + +
PC - - - -

NC : Negative control (acetone)
PC : Positive control (mitomycin C : 0.075 pg/mL)
a) Condition of cells was observed at the end of treatment. Color of medium was observed immediately after addition of

the test solutions. Precipitates/crystals were observed 1)immediately after addition of the test solutions and”at the end
of treatment.

b) -
c) -
d -

+

: Most of the cells were attached to the surface of plates and grew as a monolayer. Their shape was normal.
: No changes of color

: Absence of precipitates

: Presence of precipitates floating in the medium.
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Appendix 3-2

Results of observation in the chromosomal aberration test in cultured Chinese hamster (CHL/IU) cells treated
with Ethyl Stearate

[Short-term treatment : +S9 mix]

Chromosome aberration test

Study type | Treatment and Observation”
msigx t(lgrl ; CO?:;EESIOH Condition of cells” | Color of medium® lf;rempltates/Crystalsc;))
0 (NC) - - ) _
%.; 500 - - + +
+ | 6-18| § | 1000 - - + +
S | 2000 - - + +
PC - - - -

NC : Negative control (acetone)
PC : Positive control (cyclophosphamide : 14 pg/mL)
a) Condition of cells was observed at the end of treatment. Color of medium was observed immediately after addition of

the test solutions. Precipitates/crystals were observed Vimmediately after addition of the test solutions and”at the end
of treatment.

b) -
c) -
d -

+

: Most of the cells were attached to the surface of plates and grew as a monolayer. Their shape was normal.
: No changes of color

: Absence of precipitates

: Presence of precipitates floating in the medium.
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Appendix 3-3

Results of observation in the chromosomal aberration test in cultured Chinese hamster (CHL/IU) cells treated
with Ethyl Stearate

[Continuous treatment : 24hr]

Chromosome aberration test

Study type | Treatment and Observation”
msigx t(lgrl ; CO?:;EESIOH Condition of cells” | Color of medium® lf;rempltates/Crystalsc;))
0 (NC) - - ) _
%.; 500 - - + +
- | 240 & | 1000 - - + N
S | 2000 - - + +
PC - - - -

NC : Negative control (acetone)
PC : Positive control (mitomycin C : 0.050 pg/mL)
a) Condition of cells was observed at the end of treatment. Color of medium was observed immediately after addition of

the test solutions. Precipitates/crystals were observed 1)immediately after addition of the test solutions and”at the end
of treatment.

b) -
c) -
d -

+

: Most of the cells were attached to the surface of plates and grew as a monolayer. Their shape was normal.
: No changes of color

: Absence of precipitates

: Presence of precipitates floating in the medium.
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Appendix 4

Cell concentration and population doubling in the cell-growth inhibition test in cultured Chinese hamster
(CHL/IU) cells treated with Ethyl Stearate

[Short-term treatment : -S9 mix]

Study type | Treatment and ) )

Cell counts °

Cell counts *

S9 | ti Concentration PD
mix (I}IE; (ng/mL) (10" cells/mL) (x10" cells/mL)

0 (NC) o —>

15.6 ) 39

31.3 45 =)

2| 625 40 1.15

- | 6-18 '*g 125 18 0 5

g 22 4l 119

& [ 500 13 26

1000 3 36

200 20 147

[Short-term treatment : +S9 mix]

Study type | Treatment and

. . Cell counts ¥ Cell counts *
S9 | time | Concentration 4 A PD
mix | (hr) (ng/mL) (10" cells/mL) (x10" cells/mL)
0 NO) 48 142
15.6 50 1.47
31.3 51 1.50
62.5 56 1.64
+ | 6-18 125 18 34 1.58
250 52 1.53
500 54 1.58
000 60 174
2000 56 1.64

[Continuous treatment : 24hr]

Study type | Treatment and ) )

Cell counts °

Cell counts *

S9 | ti Concentration PD
mix (I}IE)C (ng/mL) (x10" cells/mL) (x10" cells/mL)

0 (NC) 44 1.29

15.6 43 126

31.3 45 132

62.5 47 133

- 24-0 125 18 46 1.35

250 44 1.29

500 48 1.42

1000 46 135

2000 46 135

NC : Negative Control (acetone)

The number of cells on the plate of each dose was measured using the hemocytometer (8 areas) at the time of start
 and end ™ for treatment. Cell counts were displayed as the mean of measured values.
PD : Population Doubling was determined as;

[log (cell counts at the time of end / cell counts at the time of start treatment)] / log 2

All calculations were carried out using Excel 2010
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Appendix 5
Cell concentration and population doubling in the chromosomal aberration test in cultured Chinese hamster
(CHL/TU) cells treated with Ethyl Stearate

[Short-term treatment : -S9 mix]

Study type | Treatment and

. . Cell counts ¥ Cell counts ¥
S9 | time | Concentration 4 A PD
mix | (hr) (ug/mL) (10" cells/mL) (x10" cells/mL)
I (NO) 41 1.27
= 500 41 1.27
- |18 E | 1000 17 3 2
£ | 2000 1 30
PC 37 1.12

[Short-term treatment : +S9 mix]

Study type | Treatment and

) )

Cell counts * Cell counts *

nsqigx t(llrlrrl; CO?:;EEE?OH (x10* cells/mL) (x10* cells/mL) PP
0 (NC) 43 1.34

< | 500 55 1.69

+ | 6-18 § 1000 17 47 1.47
& | 2000 47 1.47

PC 26 0.61

[Continuous treatment : 24hr]

Study type | Treatment and

. . Cell counts ¥ Cell counts ¥

S9 | time | Concentration 4 A PD

mix | (hr) (png/mL) (10" cells/mL) (x10" cells/mL)
OO 47 1.47
= | 500 45 1.40
- |240( E | 1000 17 47 e
& | 2000 50 56
e 37 1.12

NC : Negative control (acetone)
The number of cells on the plate of each dose was measured using the hemocytometer (8 areas) at the time of starl’ and

b)

end ~ for treatment. Cell counts were displaved as the mean of measured values

PD : Population Doubling was determined as;
[log (cell counts at the time of end / cell counts at the time of start treatment)] / log 2

All calculations were carried out using Excel 2010
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