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4. EH

TNVENVEED AFIVORAEREFREOCAELZRIT T2, FyA=—X «
DAL — R ERMEEMAE (CHL/IU) AW/ Rk R e RE2EEL 7=,

REEBRTHRBROAEBELRET 5720, xmAE%L 1700 pg/mL & L, LLTFAK 2
THRUZF S HEAZZE L., MIEMEMERREZIT o7, Z O, ERFHE L%
DOARHTEPEL TIX 1700 pg/mL T 50% % 8 % 2 MAGEFEIN ) (F B RO b, 50%HM
He B FE A 2 B (BERS ) 12 867 pg/mL Th 72, ZOMOMBETIL 50%% B2 5
AN IHRIE IR D b ode, LEORER IV | ERIMAEE O R EHEEL
Tit, 872 pg/mL A &xEmAEE L, UTFTAK 1.5 THIR UG 4 AE% . ERE0E
O IERIIEMAL K OCERFATE TE 1700 pg/mL 2R EHESE L, UFAK 2 TF
WL 3 HELZREL, LEFERFTHABRLELL -,

P KBV HBROBR, ROAKEESETO—2DBETHLIX Y v 72 a5 £k
R EZET MO HEE (TA H) ROHEHEAOHRAR L, WTLOUEEZ
BWTH, T XTOHBCEMEOHTEMETEHD S%ERME LD, BEEHT
L7,

BB, TATOLIIECRE T, BIESRECTIIROEREERE AT OMBET
RO HBMET 5%ARMW T, BEOHTEEENICH T, THICH LT, Bk
BMETHEFELVWRAKEERZOFELIRD N, L -» T, REBIIEYIC E
ShiceERA LN,

LLEDRERNS . T ZNRY AFAIRBBRRAMT TIZBWT, RAFEERE K
OCREEERRFE2HRE L2V &R L7,
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5. &

il

EA5EE EEARMLE FETHER WFRELZEMREOKEICLY, T4
NEEY AFNORENFEMO—B L LT, IZLEOREME (CHL/IU) 2 HWAH 4
EREERREERLI-OT, ZORELMET D, B, ARRIIUTOREHELE
L. HAFTA TR L TER L7,

1) GLP
s [HHLEWMES IR RRAE i+ 2 R B % (BT D AN
(2343 A 31 A, A% 0331 % 85, F)L 230329 BF 6 =,
IR 110331010 &)

2) EHRBRAARFS1 Y
o THEHATHMESEIZRIARBO FIEIZDONT)
(CERp 233 A 31 H : KRR 0331575, Frk23-03-298FH 55, &R
HRAFEH 110331009 =)
. TOECD Guidelines for Testing of Chemicals 473 |
(OECD BF4% : 19974 7 H 21 H)
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6.1
6.1

ABMBERUFE

HEBRYPERVEE
A WERME

ke &

LCS TR

4

e

7y hEE
AT

CAS &5

BN REEE S
& TR

A REaE=Y

ST E

foll Sz

|"EE F

?.fiﬁ)f

AL P

~2 ) — T
gk A

P KR

TR BT DR

AR W ] h o 2z et

PR A7 1

RAEG T

Do HFn LoEER

MR R NS AL

Rk TR
TR ERY AT
Glutaric acid, dimethyl ester
AVBRN

25 ¢

1119-40-0

(2)-925

C7H ;04

160.17

99.5%

—42.5°C *

214°C *

1.89 mmHg (25°C) *
0.62 *

1.0876 g/cm’ *
6.43x1077 atm m>/mol (25°C) *
107°C *

365°C *

FURERCAN

EBETHR, KSRV P —F ko Z—

TeIT CHURME O EME 2 R LT,
RERT (EHME : 2.7~8°C, 20134 6 J] 25 H ~2014
F1A30H) ., Bk

T

HHEHISERT R E %f@
WS IR A E
¢¥%®@%%+ﬁmﬁw\7x7\@$w%\@%

FREOBEDREHEELEM L. EEOEMED <,
WoHFNEIX, FEHFZREY, 580215,
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o A 1% o0 JLER : WERME DR RIIL TN LA TERB, TN TEEL,
* o OMSTAT IR N B BRI S A AR AL E R A S A7 & (CHRIP) @
HHRiC L5,

6.1.2 oyt

2 FR : A A K

oy hEE : 3D84N, 3D9IN

A& : HAER T

s : PRt KRR T4
TRTFH i : i

PR AE S P : HUAFZERT KR MR =

6.1.3 BEOERER
R ATRBR O R, EHAK (50.0mg/mL) IR L Enb, milE s L THEN
AXERW,

6.2 WRAENAH

6.2.1 A&

1) A0 Hod 38 50 0 1 A Bk
BRI 0.1700 g% 10 mL A A7 F A 2R LU, WEZERML, BFRL-
Bz, AAT v LTHREEBED 17.0 mg/mL KR (7L — FIZ 0.500 mL &0
LB ORAEERE - 1700 pg/mL) 2R L72, RWT, 17.0 mg/mL &K % A H
2 (BBEOBRIE SmL : FE 5mL) TIEK 7 BREAIN L. 8.50, 4.25, 2.13,
1.06, 0.531, 0.266 KT} 0.133 mg/mL @ 8 ¥ M O WBRIRZ TR L /-,

2) YRR ERER
WERE 03400 g2 20 mL A A7 T A IR L7z, WEREZIRML, WRL-
B, ARAT v 7L THRSEED 17.0 mg/mL EK (7L — M2 0.500 mL &0
U7=BEDEMIREE 0 1700 pg/mL) Z#FFHE L7~ RWT, 17.0 mg/mL F R % AL
1.3 (BBEOHRIKE 10 mL - F4E 3 mL) THKR L. 13.1 mg/mL OEIR % 75
L7z, IRWT, 13.1 mg/mL OEEE AL 1.5 (BB 5 mL : I 2.5mL) TJIE
w4 BEPEARIR L, 8.72, 5.81, 3.87 KT 2.58 mg/mL ORBRIE Z il L=, FiZ,
17.0 mg/mL ¥AHE &2 A 2 (BRBRIE 5 mL @ B 5 mL) THER 2 BfEAI L. 8.50
B 4.25 mg/mL OFF SIREEMOKRIFEZFHE L, 205 hH, ERFEAEE
DOACHHEMEAL TiX, 8.72. 5.81. 3.87 X 2.58 mg/mL D BRI % | FLRERALED
B O FARBENAL B O FEALELYE T 17.0, 8.50 KON 4.25 mg/mL D 4R BRiE %
A L7,
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6.2.2 SREAE
R TR 7=,

6.2.3 ZEH
TR O /-6 LEMMEITER LR o7,

6.3 xEYE
6.3.1 B 14 %8 R
B L LTHWDERN KBRS E L,

6.3.2 F5 14 >t BB
1) FEREEMEAL R
<A h=A3 v C (MMC)

7y hRE : 566ABB

LS YT : AR ) RS
Jih : 2mg () /i

RIFHTE : ER,

R AE 5T : HRBESEAT B R M pa AR =

2) REEMELR
vrou74 A7y 3K (CP)

7y N : WEF3430

oo : FUYEMiSE T3St

iy : Aib#H (97.0%LL 1)

RIESIE : ik GFE®E @ 1~10°C) | g

RAES T : WA HT R MRMERE AR
3) WG

RRT T~ THEFRCIT - 72,
(1) MMC

MMC D 2 mg RE AL T ACABEER (AARER G XS RERETY

2y ES D K3E9) Z2mLilA CHEMLA (1 mg/mL) . RIZ, ZOBKE
AL 20 THEKR 2 BEMEAIR (WK 0.250 mL : PRI 4.750 mL)
F TR 0.0025 mg/mL DERZ MM L7 GERE AT E O FERBHEE Tlibs &)
4.850 mL |2 0.0025 mg/mL {A#% % 0.150 mL I %77, B AL E % C LIS 2R 4.900
mL (2 0.0025 mg/mL #§i#& % 0.100 mL X 7=, ZOBORKER I, ThFh

0.075 pg/mL &% T} 0.050 ug/mL)
(2) CP

CP 0.0140 g % y BREE 77 2 F v 7 mik®E (50 mL) [ZFEERL7-, Zhick
HEEER (BRERG, BASHRERETYS, oy &% K3E91) % 20mL

12
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MZTEMA L, 0.70 mg/mL EKR =R U72 (55K 4.900 mL {Z 0.100 mL % /0
ZTeo ZOROEKREX 14 pg/mL)

4) BT RE R O AR R

BURBRATA F74 v (Rh5. 2)) KHEABHERERIN TS D,

6.4 {ERAMIEE
6.4.1 HH R Ak

Fx A =—R - NAAFX—ORiM KRB M (CHL/IU) AW, BEa—<r
YA = AMFEEPR N 7 005 2010 % 10 H 13 HIZ AT L., EFESRE LIRS
WTEHAICHOMERBEESER LT, MMRABELETHL Z L (KRB, Ml
DIRER) 15~20 BEE AN, YRGERE O N 25 K, = A 37T A< EDIGYIM72\)
MR I N D% 30 AR RLIACTRERIZER U, (5 IR o A Bk £ 503/ A 1 5
MHRE T 17, REAREHBR T 2R TH- T,

6.4.2 MR OEIREH
HHERB T A RT 42 (Hid5. 2) WWHERARHRINALCTWE D,

6.4.3 EEEH
REEH AIEHIEB AV, COL BT 5%, /T 37°C, ERIT&ET TRE L-, ik
R 1~4 HZ L2 T o -,

6.5 SImMmixRUESBRDAH
6.5.1 S9 mix

S9 RUMifEH (S9,/ =27y 7% —C vy b, vy h&E : C130809051 KX
C130906061) ZRE L., SO mix Z#FAK L=, #ARIIHIFIZIT T,

1) S9
Z2x i) : S9
L:CS v : TV = A VERTERKSH
oy hEE : 13080905, 13090606
HEH : 20138 H 9 A (v F&ET : 13080905)
201349 H 6 A (= &S 1 13090606)
& - R : 7 v h-SD %
B - Pk : 7 B - B
7hEmE : Tz ) NV E S —L(PB) KR NS5,6-X Y 7 F R (BF)
&5 5L : HE R N s -

FEHEHME R = PB4 A M#E K& 5 30+60+60+60(mg/kg (K E)
PB %5 3 H H BF # 45 80(mg/kg K H)
filf B FR : 20142 A 8H (2w N&EH : 13080905)

13
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2)

3)

20144F3 5 A (my FEF : 13090606)

A 7% : B (=70°C LAF)
RIES T : FRRFSERT WEEMERRE BEE 7Y -
GiliES
4 : a7y H—C
LCS YT : Z V) = X VEER T RS
oy hEE : C13080705, C13090406
Rl H : 20138 A7H (m2v h&E : C13080705)
20134 9H 48 (v FES : C13090406)
RAFH : % (=70°C LATF)
e A R : 2014 2H 68 (my &EH : C13080705)
20143 H3H (my b&ES : C13090406)
RESTT : HEHFETT EEMERRE #MEE7Y -V
S9 mix ML (1 mL )
7K : 0.7 mL
S9 : 0.3 mL
MgCl, : 5 umol/mL
KCl : 33 pmol/mL
T3 — A.6-1 fE
5 pmol/mL
fipfl=aF o7 I R7F =0 VX7 AT KU VER(NADP)
4 pmol/mL
HEPES #% & ik (pH7.2)
4 pmol/mL

6.5.2 EER
Minimum Essential Medium (MEM)(GIBCO™ | Cat.No.11095)IZFEM81t. (56°C. 30

57) L7=4 & (bovine serum, BS)% 10 v/v%iRil L 7= 5 &K (BS-MEM) % AW 7=,
P OERIRITW KT LT,

Y

2)

HIIE

oy hEE : 990250, 1127560

LB EeTH : Life Technologies Corporation

RAF 7 1R : M (=20°C LA T)

RAFBHT ; REAFERT  HRdlasBiE o
Minimum Essential Medium (MEM)

7y hEE ; 1374776, 1415217

BT : Life Technologies Corporation

RIF 1B : e (FFEEHE : 1~10°C)

14
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AT BT : HOHEZERT SRR =S MR

6.6 HEAHEDY
REILLTIC R L AT —VDEIZER L,

1. B e 68 4 500 ) 5K R Y [E AL B v FERBTE AL
REHEMEAL

M R ALER R 24 Wy [ AL PR
2. Yufa (N B R R W5 AL B vk FEAHE AL
REHEYE{E

B ¢ JLBR VA 24 FFfH AL TR

6.6.1 Bk Al 73 ik
UTOXICED LRI XFHFERLETANVE, vy —LRBATA KT T
S L CRBI AT o 1

g s R
BRI E  JERBTEE(D _
L | EEERLEE RENEMEL n
v | i LBE 24 BRRE LB 24-
I | etk <t EREE NC
T VRt EEEND 1. 2. 30 OHE &
B PC
W] — ALERTE N C D% 1. 2. 3
= B AR Ly |2
é - TR — . N - ?*\2&%&3\/1101%&7?““‘ ,‘.v C'CDIJD
n j?%ki;éé%iA“ ot [01) ~ [99) £To 2 HOES
% = = BONA T A FOMEAERETHES

6.6.2 AEnE&xE

1) M el 5 5 40 ) SR
XEAEE 1700 pg/mL (10mM FH2) & L., LA 2 THIR L7 850, 425,
213, 106, 53.1, 26.6 XN 13.3 ug/mL DEFF 8 HEAZRT L., £, ZhiCk
P T HRBE - 5% 1 72

2) Qe R EEHER
AR LEE O RBHEMEL TIEREAES 872 ug/mL & L, L TFA 1.5 THR
U7z 581, 387 RN 258 ug/mL @ FF 4 HE %L, EEFREAEEOIERBFMLA RO
EH L EETIIRESHES 1700 ug/mL & U LLTFAK 2 THR L7 850 & TN 425
pg/mL OFF 3 AEEZRE Lo, T VIR R L OGO 2 5% 1 7z,

15
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6.6.3 0 e 8 i #0051 5t B
REEBEWHRBOABEARET 2200 FHERBE L TCEMLE, 2B, UTFTOR
BRIED o b, EBEMEAZLBELTIHAT, BEERETICBWLT, MEFOHEEH
W, EEBREICL > TEE L,

1)

2)
3)

4)

3)

6)

7)

(1)

(2)

(3)

8)

50 R AL ER VR O RBHE AL & FERBIE AL, ERLEEO 24 RO O Z 2
T, BB OB E LB ER T, Py — L (FL— M) 3T7T7 A
Fv 7T —F (ER60mm) %MW, &1L LT,

FL—F4 02X 10MAOMIE (EEK 5.0 mL) ZEEL-,

B3 HE BN REREMET CHEICEENRN WD L 2Rg, TRIZIEW,,
BB OMRER U A2 £ L 7=,

LR R AL EL I N
JER A LI RANEHLIE LR
BEREREE 0.500 mL 1.333 mL 0.500 mL
S9 mix IR E 0.833 mL
T - B 0.500 mL 0.500 mL 0.500 mL
W&

BRI AL, WIR THTHO AR R ERO QR Z MR LT, MRk, mEF

MIALPVE Tl 6 pfE, ke ALHE Cld 24 REEEE LT,

6 ReffIRT 7%, BREAHEIZ S W T, HERBRICHTEOT EA2 BET I L &

BT, BT ARABEEET TR ORELZE L7Z, RWNT, FMEEK 2% L

BRDHEIDWMUABEER TR ZESL, STLOERERS0mL 202, T

(2 18 REfIERE Lz,

BREETH, NIRECTEBRYEOHHOABEELEILET 5 & & b2, B H =M

BETTHZEL., MiuoRELZHER L. (ERMHAEEDREK rkoRRIT

LEFT—H L L) .

RWNT, UTOFECHEN, F7— FOMIaREZHIT L7,

Y7 L — NORERIE % BEIE L, Phosphate-Buffered Saline (-) (PBS (-)) % i

BIMZ 7T L—MEHE LT,

PBS(H)ZBEHFE L., 0.25% h U 7 ¥R (Trypsin 0.25%. Life Technologies

Corporation) % Il mL Nz, ¥ 5 R#FE L,

BT 0 v TR FIBE - pESEetk. S L— MZH LV 10%BS-MEM

BERZ ImLIRM L, MERFHHEAZ W THIRERE 2 8E Lz, mEkFHEREO

FHEUE R, 8 KEIDOEMBEO/NERF 1 L2 MUEEAA LTS O % F8 %00 H ik
(RCC : Relative Cell Count) DFFEIZH W,

BohlMBRENS, N TIZREW, BIEEIREZ 100% & L 7245 B O H 33 R

lafk (RCC) #HH LT,

(W BAAEREIC B T 2 MIEE0) x100

RCC (%) = (JatESH BRIz 351 2 MR %D

(1)

16
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9)

6.6.4

M PEFE A HI R (=100-RCC) ZHH L. 50%% £y 2 20

R sl e e (BEmS i) # &M L7,

REERE

A BR

UTORBRBIEDO S S, MEMZLE LT IH5E, BE
DEmBERNT, MEREIZL > TEM LT,
B W TR AL ERLVE O ARETE PEAL & FEMETIE AL .
T, BRI, SR EAEE L OCBERBEREER T, Yy —L (T —

1)

2)
3)

4)

5)

6)

7)

8)

k) i7:n%%y77Lw—h(E
@3) L=, 1272
L— RY47= 0 2x 104 E o/ (

£ 60mm) & U,
L. BMERBEIL 240 (BB B-1 RO8-2) & L7z,

BRI E . 50%7

BTeBWT, BEF

HEEAHEDO 24 BELABEOFNE

FHE 3 (&R T-1.

2 K

(B5EK S0mL) ZHEL -,

i*% 3HBIC, BISEACFAHZABEMMEE T CMIBICRE N 22 & 2R %. FTRICKE
W, BERIRORE KO 2 EE LT,
51 T AL TR R
T TeaE L RATEIE L i a
2 e = 0.500 mL 1.333 mL 0.500 mL
SRR LB (0.150 mL)* (0.933 mL)* (0.100 mL)*
S9 mix HINE 0.833 mL
éﬁﬁﬁféﬁgﬁ 0.500 mL 0.500 mL 0.500 mL
ﬁ-;ﬁF1 f (MMC: 0.150 mL)* (CP: 0.100 mL)* (MMC: 0.100 mL)*
aN B
o0 ) NI, BEMREBOESEREBEEELOBERBRYERRIIEEZ R,

R B AL % . PR THr I O A7 8 R ORI O 68 2 MR U, B[R L8k T

6 FFME .

mz 7.

BREKETH, T L— FORBEBKRERLE
Life Technologies Corporation) THIF A #75 U, [BEIUL » .05
TEEIZ X o THED MR E 0.075M Hh U T AR TR 15 40

0.25%.
WNT, EDS

b (EFE-1 HT-2) 1
WanrtI R (FAavy o BR.

AL R TIE 24 ERIEE R LTS,
6 WilIE &%, EMARLEIZ S W TIIRIRE THRBRYE O H % .
e TR OREEZ AR LT, RWT,
R HE TRk &2 Ve L. B LD &T
ERE2 DT L —
i e 1 of 2 RERT AT

BRRME L, AF AT La—/ : Ffe=3:

FART T AL HE 2
WUz, MEE Tk, 1 B EZSmEL .,

%@W@A%W@Lto
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H L7z,

6.6.5 HEBRFERORKL
RCC BHNZIIR AR Z MV, TROHEICHE > THE LT,
1) HMBREEICSOWTIE, MERFHERICBT S 8 Kl o FHEE O L HEO /N 1
L& MERAL, B TRR Lz (AL FHREO FHE x 10* cells/mL)
2) RCC (HWHE) lZo0WTiE, 1) ORTKEEZHWCEHEL, MRS 1 iz U
HALEEELTERLE,

6.6.6 BARDEHE

BMEFTT L— F 472D 100 HORGERSECEALZSRTHE LB, 4
ERFEOMEM E RE LR OMIA OB &ZFLE L, RFCHEEEOHBREGREL 2,
QABERDBIRIITITT T4 METIT- 72,

6.6.7 TEREEDDE
YRR IIRERE L BNREEI IR L, BERFIITCUNFOLSICESE - &
BL,

1) MR

et (R B OBBIILLTO LY ICER L H L,

* ¥ v 7(g) D Ao RE (ctg) M N EA T (csg) A Bl Xy v b
IR A TG B N D[RS EIZB A 23 A 5 D (FE
geta iy MY KO RE EIZH D) THoT, D
IR EDOIELL T CHBRRIFR AR &
nsdbH o,

Qo KRBT (ctb)  © WA DA RESEORIE L ST TnD b0 KOG
geta NG RORE EIZH T, ZORIN
L& ROMREL LIZEE TV D H D,

et R ze i (cte) ¢ DUBRANIRACHRAR &
G & AR RGN T (esb) C WA AR E s o i L 53 Tl D B RK R

SNV H O R OHERBTAL R BIKO R EIZH -
TH XEOREPEEHEOIEL LI TWD LoD,

Pt (R A i (cse) o ZEIRIRT R, IR R E
Z D Ath(other) o WAk (fre) e &,

2) HHERF
Quea KBS, FOMBRPAKE > TWOEAOER (ZRFK) L2200, Lz
LearBmRWwEERLE,
(g : polyploidy (B(P{EIN{K : endoreduplication % & &¢)
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6.6.8 ¥ ERE
HITICBE L CRMEFFRTEEZ AT, A0 0D W AR OB IET O
BARFE 2R OMBOHEER (%) IZL> TUTOLIITHELL,

B o HE R ¥ E
5% A i Pz Mt ()
5%LL E 10%A 0 SEfEtE (£)
10%L4 k= B e (+)
HEREORHIALIZX, ¥y v 72800546 (TAG) L& F20IEE (TA) LiTh
. REMERBEICE > TTo 72,
B HBERICARKRGEE SUIHERENRD ONZHE 2B EHE LT,
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7. REHFR

7.1 0 e 15 i D 1 A B

fE S % Appendix 1. Appendix 2-1~2-3 [Z/R L7z,

BRI E S T HOFE L BRI, WThOLBEIZBWTERO LI
7RAn o Tz, MR HE SE N SR O RE R . IR AL PR 15 O UEHE AL TIX 1700 pg/mL T
50%% 48 2 % Ml Bal AN HIE I 2338 0 B AL, S0% MR s il & (IS ) X 867
ug/mL Tholz, £ OMOREETIE 50%% 8 2 5 MALETEI G ER TR D Hiven
ST, BLEDRER LD | EREELBE O BT T, 872 ug/mL A icE HE LS L
LT 1.5 THIR UGN 4 AE2, BRI E O FERHEM (L & CE ke AL H I T
£ 1700 ug/mL #5&mMEE L, UTFTAK 2 THRLZHIMELREL, LAakR
B A E L,

7.2 RBEAFAEEHER

#EFR % Fig.1~3, Table 1~3, Appendix 3-1~3-3 {Z/-R L 7=,

BRI > frH O AR CEFZEIT, WThOLAEEIZENTHRD Ll
oz,

LEREAOBEOR K, MERFOHERER (Fx v T2 HERVEE) KUREE
HEERF L LT, WTNOAIEICE W T HEINIRD Lt 7,
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8. EE
TNE VY A FAOREERTHREOAEERHT 5720, Frl=—X -~
LA L — Rl FSRBGE A (CHL/IU) & Ao o Qe tn R 2 skl & 5200 L 72

REARERBROBR, ROAKEEEFO —DSOERETHAIFX Yy v 72 E5 T A0
BRET 2 AT HMIEO IR (TA ) ROHEERO I RE, WI ok
BWThH, T RTCOFABETEEOHECEETH D S%BREAE R LZTZD, Bt L HE
L7,

BB TARTORIBEITI T, B BRI @ RS R 2 4 5 M R O
BB IMBLBRE X S% AT, BRbEO HIE NI b > 7o, ZHUTH LT, BibER
WA CITE LV A RIS REOBEARD bhi, o T, RBRITED I ElSh
rrELSRL,

KR E 1T AmesiABR TRRMYT | in vivo/NEEER Tequivocal® X E STV
W, ERICBOWTRAKRETZHRT D7y b HW/IMERRBRTE, M ET D
MILOEFEERBEMAHRINTEY . equivocal LT ENTW5SH, AL, AR
HERFER R KOHFBREICZ LW b, BHRb0LEZLNE, £, A
fE Fidin vitro 2 B AR ERBOFR E A LRV, in vivolin vitroD I A HE
B OMBEICL D LHREIND,

LEDOFERLO TVENEBEYATFIVIIAKRBREGETIZEON T, RABHEERT K
O AR RAITHRE L2y &l Lz,
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Fig. 1

Results of the chromosome aberration test in cultured Chinese hamster (CHL/IU) cells treated with
Glutaric acid, dimethyl ester
[Short-term treatment : -S9 mix]

NC : Negative Control(water for injection)
PC : Positive Control (mitomycin C : 0.075 pg/mL)
Survival was displayed using the RCC.
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110 p —®— Survival - 100
—HB-TA value
100 ® =7 polyploid cells d 9
92 F o ]
7 80
80 P Q
{70
s
70 p £
460 E
5
= 60 pF 2
< =
< 1 =
® =
: ° K
5 4 40 3
72 40 b -
=)
430 &
30 p s
=
4 20
20 | =
10 - - 10
o Al Al Al A AL
NC 258 387 581 872 PC
Concentration of test article (ng/mL)
Fig. 2

Results of the chromosome aberration test in cultured Chinese hamster (CHL/IU) cells treated with
Glutaric acid, dimethyl ester
[Short-term treatment : +S9 mix]

NC : Negative Control(watcr for injection)
PC : Positive Control (cyclophosphamide : 14 pg/mL)
Survival was displayed using the RCC.
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Fig. 3

Results of the chromosome aberration test in cultured Chinese hamster (CHL/IU) cells treated with
Glutaric acid, dimethyl ester
[Continuous treatment : 24hr]

NC : Negative Control(water for injection)
PC : Positive Control (mitomycin C : 0.050 pg/mL)
Survival was displayed using the RCC.
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Table 1 Chromosome aberration in cultured Chinese hamster (CHL/IU) cells treated with Glutaric acid, dimethyl ester

[Short-term treatment:-S9 mix]

T-G090

Conc. of

Number of cells with structural chromosome aberration (%)

Number of cells with numerical chromosome

Time S9 test article RCC aberration (%)
. o -
() mix (ug/mL) osz:rl'ifse q ctb cte csb cse other TA(%) g TAG(%) J:;iii_ (%) Ob(;‘::/se d Poi}éﬁ)]l:ld other  Total (%) J::iii_
100 0 1 0 0 0 1 0 1 100 0 0 0
NC 100 1 0 0 0 1 0 1 - 100 100 1 0 1 -
200 1(0.5) 1(0.5) 0(0.0) 0(0.0) 0(0.0) 2(1.0) 0(0.0) 2(1.0) 200 1(0.5) 0(0.0) 1(0.5)
100 0 1 0 0 0 1 0 1 100 1 0 1
425 100 0 0 0 0 0 0 0 0 - 97 100 0 0 0 -
200 0(0.0) 1(0.5) 0(0.0) 0(0.0) 0(0.0) 1(0.5) 0(0.0) 1(0.5) 200 1(0.5) 0(0.0) 1(0.5)
100 0 0 0 0 0 0 0 0 100 0 0 0
6-18 - 850 100 1 0 0 0 0 1 0 1 - 92 100 0 0 0 -
200 1(0.5) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 1(0.5) 0(0.0) 1(0.5) 200 0(0.0) 0(0.0) 0(0.0)
100 0 0 0 0 0 0 0 0 100 1 0 1
1700 100 0 0 0 0 0 0 0 0 - 84 100 2 0 2 -
200 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 200 3(1.5) 0(0.0) 3(1.5)
100 8 32 0 0 0 36 0 36 100 0 0 0
PC 100 6 28 0 0 0 32 0 32 + - 100 0 0 0 -
200 14(7.0)  60(30.0)  0(0.0) 0(0.0) 0(0.0)  68(34.0) 0(0.0) 68(34.0) 200 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 (water for injection)

PC: Positive control (mitomycin C, 0.075 pg/mL)
RCC(%) showed cell counts of test article treatment group against that of negative control.
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Table 2 Chromosome aberration in cultured Chinese hamster (CHL/IU) cells treated with Glutaric acid, dimethyl ester
[Short-term treatment:+S9 mix]
. Conc. of Number of cells with structural chromosome aberration (%) Number of cells with rTumencal chromosome
Time S? test article ROCC aberratlon (%)
B mix (ug/mL) osz:rl'ifse q ctb cte csb cse other  TA(%) g TAG(%) J:;iii_ (%) Ob(;‘::/se d Poi}éﬁ)]l:ld other  Total (%) J::iii_
100 0 0 0 0 0 0 0 0 100 1 0 1
NC 100 0 0 0 0 0 0 0 0 - 100 100 0 0 0 -
200 000.0)  0(0.0) 000.0) 0(0.0) 00.0) 0(0.0) 00.0) 0(0.0) 200 1(0.5)  0(0.0) 1(0.5)
100 1 1 0 0 0 1 0 1 100 0 0 0
258 100 0 0 0 0 0 0 - 89 100 0 0 0 -
200 1(0.5) 1(0.5)  0(0.0)  0(0.0)  0(0.0) 1(0.5)  0(0.0) 1(0.5) 200 000.0)  0(0.0)  0(0.0)
100 0 0 0 0 0 0 0 0 100 1 0 1
6-18 + 387 100 0 0 0 0 0 0 0 0 - 85 100 0 0 0 -
200 000.0)  0(0.0) 000.0) 0(0.0) 00.0) 0(0.0) 00.0) 0(0.0) 200 1(0.5)  0(0.0) 1(0.5)
100 0 0 0 0 0 0 0 0 100 1 0 1
581 100 0 0 0 0 0 0 0 0 - 85 100 0 0 0 -
200 000.0)  0(0.0)  000.0)  000.0) 000  000.00 00.0) 0(0.0) 200 1(0.5)  0(0.0) 1(0.5)
100 0 1 0 1 0 2 1 3 100 2 0 2
872 100 0 0 0 0 0 0 0 0 - 48 100 0 0 0 -
200 0(0.0) 1{0.5)  0(0.0) 1(0.5)  0(0.0)  2(1.0) 1(0.5)  3(1.5) 200 2(1.0)  00.0)  2(1.0)
100 15 72 0 0 0 80 0 80 100 0 0 0
PC 100 15 80 0 1 0 83 0 83 + - 100 0 0 0 -
200 30(15.0) 152(76.0) 0(0.0) 1(0.5)  0(0.0) 163(81.5) 0(0.0) 163(81.5) 200 000.0)  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 (water for injection)
PC: Positive control (cyclophosphamide, 14 pg/mL)
RCC(%) showed cell counts of test article treatment group against that of negative control.
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Table 3 Chromosome aberration in cultured Chinese hamster (CHL/IU) cells treated with Glutaric acid, dimethyl ester
[Continuous treatment:24hr]

T-G090

Conc. of

Number of cells with structural chromosome aberration (%)

Number of cells with numerical chromosome

Time S9 test article RCC aberration (%)
. o -
() mix (ug/mL) osz:rl'ifse q ctb cte csb cse other TA(%) g TAG(%) J:iii_ (%) Ob(;‘::/se d Poi}éﬁ)]l:ld other Total (%) J::iii_
100 0 0 0 0 0 0 0 0 100 0 0 0
NC 100 0 0 0 0 0 0 0 0 - 100 100 0 0 0 -
200 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 200 0(0.0) 0(0.0) 0(0.0)
100 0 0 0 0 0 0 0 0 100 0 0 0
425 100 0 0 0 0 0 0 0 0 - 89 100 0 0 0 -
200 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 200 0(0.0) 0(0.0) 0(0.0)
100 0 0 0 0 0 0 0 0 100 0 0 0
24-0 - 850 100 0 1 0 0 0 1 0 1 - 80 100 0 0 0 -
200 0(0.0) 1(0.5) 0(0.0) 0(0.0) 0(0.0) 1(0.5) 0(0.0) 1(0.5) 200 0(0.0) 0(0.0) 0(0.0)
100 0 0 0 0 0 0 0 0 100 0 0 0
1700 100 0 0 0 0 0 0 0 0 - 94 100 0 0 0 -
200 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 200 0(0.0) 0(0.0) 0(0.0)
100 3 21 0 0 0 24 0 24 100 0 0 0
PC 100 5 30 0 0 0 34 0 34 + - 100 0 0 0 -
200 8(4.0) 51(25.5) 0(0.0) 0(0.0) 0(0.0)  58(29.0) 0(0.0) 58(29.0) 200 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 (water for injection)
PC: Positive control (mitomycin C, 0.050 pg/mL)
RCC(%) showed cell counts of test article treatment group against that of negative control.
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Appendix 1
Results of the cell-growth inhibition test in cultured Chinese hamster (CHL/IU) cells treated with Glutaric
acid, dimethyl ester

NC : Negative Control(water for injection)
Survival was displayed using the RCC.
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Appendix 2-1
Cecll-growth ratio in the ccll-growth inhibition test in cultured Chincse hamster (CHL/TU) cells treated with
Glutaric acid, dimethyl ester
[Short-term treatment : -S9 mix]

T-G090

Cell-growth inhibition test

Study type | Treatment and eytotoxicity/ Obscrvation
S9 | time | Concentration| RCC%” ., | Condition of|  Color of Precipitates/Crystals b
mix | (hr) (ng/mL) cytostasis% cells ¥ medium © 1) 2)
0 (NC) 100 0 - - - -
13.3 86 14 - - - -
26.6 89 11 - - - -
| 531 93 7 - - - )
- |e18] € | 106 93 7 - - ; -
% 213 93 7 - - - -
= a5 93 7 - ] - -
850 84 16 - - - -
1700 89 11 - - - -

1700

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

NC : Negative Control(water for injection)

a) Relative Cell Count (RCC) was used as a measure of cytotoxicity/cytostasis to set the top concentration. The cell
number were counted per plate. The value in the negative control group was regarded as a 100%. RCC in each dose
showed as a value against the negative control value

b) Cytotoxicity/cytostasis was shown as 100 - RCC.

¢) 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” immediately after addition of the test solutions and”at the
end of treatment.

d) - :Mostof 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

All calculations were carried out using Excel 2003
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Appendix 2-2

Cecll-growth ratio in the ccll-growth inhibition test in cultured Chincse hamster (CHL/TU) cells treated with
Glutaric acid, dimethyl ester

[Short-term treatment : +S9 mix]

Cell-growth inhibition test
Study type | Treatment and eytotoxicity/ Obscrvation ©
S9 | time | Concentration | RCC%” ., w| Condition of|  Color of Precipitates/Crystals
. L cytostasis% I L
mix | (hr) | (ng/mL) cells medium 1) 2)
0 (NC) 100 0 - - - -
13.3 86 14 - - - -
26.6 80 20 - - - -
N 53.1 88 12 - - - -
+ 618 € [ 106 96 4 - - - -
Z 213 88 12 - - - -
=1 45 84 16 - - - -
850 51 49 + - - -
1700 0 100 ++ - - -
Concentration of 50% cell-growth inhibition : 867 pg/mL

NC : Negative Control(water for injection)

a) Relative Cell Count (RCC) was used as a measure of cytotoxicity/cytostasis to set the top concentration. The cell
number were counted per plate. The value in the negative control group was regarded as a 100%. RCC in each dose
showed as a value against the negative control value

b) Cytotoxicity/cytostasis was shown as 100 - RCC.

¢) 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” immediately after addition of the test solutions and”at the
end of treatment.

d -
+
++

e) -

fy -

: Most of the cells were attached to the surface of plates and grew as a monolayer. Their shape was normal.
: A small number of cells were detached from the surface of the plate and floated in the culture medium. The

shape of attached cells was also altered.

: Approximately half of cells were detached from the surface of the plate and floated in the culture medium. The

shape of attached cells was also altered.

: No changes of color
: Absence of precipitates

All calculations were carried out using Excel 2003
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Appendix 2-3
Cecll-growth ratio in the ccll-growth inhibition test in cultured Chincse hamster (CHL/TU) cells treated with
Glutaric acid, dimethyl ester
[Continuous treatment : 24hr]

Cell-growth inhibition test

Study type Treatment and cytotoxicity/ Obscrvation ©
S9 | time | Concentration | RCC%” tostasis%? Condition of| Color of Precipitates/Crystals
; cytostasis
mix | (hr) (ng/mL) Y ’ cells ¥ medium © 1) 2)
0 (NC) 100 0 - - - -
13.3 85 15 - - - -
26.6 88 12 - - - -
N 53.1 79 21 - - - -
- | 240 i-; 106 90 10 ; - ; ]
g 213 92 8 - - - -
H
425 90 10 - - - -
850 88 12 - - - -
1700 83 17 - - - -

Concentration of 50% cell-growth inhibition : above 170  ng/mL

NC : Negative Control(water for injection)

a) Relative Cell Count (RCC) was used as a measure of cytotoxicity/cytostasis to set the top concentration. The cell
number were counted per plate. The value in the negative control group was regarded as a 100%. RCC in each dose
showed as a value against the negative control value

b) Cytotoxicity/cytostasis was shown as 100 - RCC.

¢) 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” immediately after addition of the test solutions and”at the
end of treatment.

d) - :Mostof 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

All calculations were carried out using Excel 2003
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Appendix 3-1
Results of observation in the chromosome aberration test in cultured Chinese hamster (CHL/IU) cells treated with

Glutaric acid, dimethyl ester
[Short-term treatment : -S9 mix]

Chromosome aberration test

Study type | Treatment and Observation”

S9 | time | Concentration Precipitates/Crystalsd)

(ng/mL) Condition of cells” | Color of medium?

mix | (hr) 1 2)
0 (NC) - - - -
o | 425 - - - -

.2
- |e-18] & | 850 - - - ]
& | 1700 - - - -
PC - - - -

NC : Negative Control(water for injection)
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 b immediately after addition of the test solutions and? at the
end of treatment.

b) - : Mostof the cells were attached to the surface of plates and grew as a monolayer. Their shape was normal.
¢) - :Nochanges of color
d) - : Absence of precipitates
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Appendix 3-2
Results of observation in the chromosome aberration test in cultured Chinese hamster (CHL/IU) cells treated with

Glutaric acid, dimethyl ester
[Short-term treatment : +S9 mix]

Chromosome aberration tcs

Study type | Treatment and Observation”

Prccipitatcs/Crystalsd'
1) 2)
0 (NC) - - - -

S9 | time | Concentration . b) 9
mix | (hr) (ng/mL) Condition of cells” | Color of medium

258 - - - -

387 - - - -

581 - - - -

+

C.*\

o
Test article

872 + - - -
PC - - - -

NC : Negative Control(water for injection)
PC : Positive Control (cyclophosphamide : 14 ug/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 R immediately after addition of the test solutions and ? at the end
of treatment.

b) - : Mostofthe cells were attached to the surface of plates and grew as a monolayer. Their shape was normal.
+ : A small number of cells were detached from the surface of the plate and floated in the culture medium. The
shape of attached cells was also altered.
c) : No changes of color
d) - : Absence of precipitates
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Appendix 3-3
Results of observation in the chromosome aberration test in cultured Chinese hamster (CHL/IU) cells treated with

Glutaric acid, dimethyl ester
[Continuous treatment : 24hr]

Chromosome aberration test

Study type | Treatment and Observation”
S9 | time | Concentration . b _ Precipitates/Crystalsd)
mix | (hr) (ug/mL) Condition of cclls™ | Color of medium D 2)
0 (NO) - - - -
2 | 425 - - - -

8
- [240] | 850 - - - -
= | 1700 - - - -
PC - -

NC : Negative Control(water for injection)
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 b immediately after addition of the test solutions and? at the
end of treatment.

b) - : Mostof the cells were attached to the surface of plates and grew as a monolayer. Their shape was normal.
¢) - :Nochanges of color
d) - : Absence of precipitates
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