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Cell growth and number of aberrations in the chromosome aberration test

treated with Propanoic acid. 3,3"-thiobis- [short-term treatment:

+89 mix] - C ’ o 27
Cell growth in the cell-growth inhibition test treated with

Propanoic acid. 3,3 -thiobis- [short-term treatment: -S9 mix] - o 28
Cell growth and number of aberrations in the chromosome aberration test

treated with Propanoic acid. 3,3 -thiobis- [short-term treatment:

9 mix] 98
Cell growth in the cell-growth inhibition test treated with
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Cell growth and number of aberrations in the chromosome aberration test

treated with Propanoic acid. 3,3 -thiobis- [continuous treatment: 24 hr] 29
Cell growth in the cell-growth inhibition test treated with
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3, 3-FAER (FONVE) ORAKEEEREOCOHEEZRETILD, Fyr1Z—AN
LAY~ (CHL/AIU) #AWVnTHakRWRBREEML /2,

BONC, MRMEMEITHRBREBERBR T R0 D ED SN 10mM ICHE T 559
1780ug/ml ZBFEABIBE & U TiTo 2. TOME. EREAELEO. REHEHECRETIER
R R OESIME & S ICEERBRBEICBN TS s0%MEMMiGl 2 13 aho .
L7zd> T, BEARERRICB T 5B ERBRIEBE Wk S HIT 1780pg/mL & L., LUF 890.
445, 223 KT 111pg/mL Dt 5 HREFHE L RAKEREFREZRH Uiz, &b, B
DMSO % Wiz,

Qe iR B OB, R R T, RS R OIS L O % & B ITRE
HEOMEREOHRRIZL<BEMEY. EFRiEHRRoBEmbRD o7k, £ #
BAEREIC B W TH, 24 RRREELEE KN 48 BTGB O/ R & HICRAKOBERE O
HERE S <HENET, EAAEEMRoEMLRD Shizho/z. —H, BHEXEBRE T,
e i it B OUHF R FB RO s Nz,

PEOFERMNS, 3, 3-FAER (Fu/N B BARBSEETICE WD TRAKIE AL
EHEIBTWVWEOEHTLE.
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BEFBHEEERHBREETR LFPHELENREOERKBEICLD. 3, 3 FAEZ (FON
V) OREMHBRO-RE LT, FREEEMR (CHLAU) ZH0VSRAKEHERZE
HEL/ZDT, TOREERET D, 8. ARBREGLUTOREEZETL, 1 FI1 TR
LTEML 7z,
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HBHHRUA &

BAESBEEERDHEETER (CEPERENES

3, 3-FAERA (TN H)
3, 3FFTTOESF
Propanoic acid. 3,3’-thiobis-
111-17-1

/ CH2CH2COOH
S

CH:CH:COOH

CeH 10045

99.5%

EEERY Y ES

178.21

123~134C

mkEdy  (REENEE : 2~8T)

ERR T RO R Y & THh L7k
H. RECEERRS, EBRUEPEEETH 7=, (Attached
Data 1)

3 4

Wi & D AREIIE S,

BB ERPEREENOERFEERRE ERYE—
BFERAFIE « 1TR0)

WY E OFRBIET N TAHBELEFICEHIL =,

PAFNANVEF R (LUF DMSO BT )
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Ow h&H ¢ KSR1871

B % 55T

B oG T AEMERIERASH
REHFE = EH

®RyEHm . HBREWAHR ZRRERR=

BARDRBIRMH . HWERE I 50.0 mg/mL OIBE THESH HAKICEEA T, 178meg/ml
OBE THIRMIZIE DMSO ICHEfL . FEiE., R REKUEHL
LOEIRD 5NBMho 7. > TDMSO ZiEEE UTERL

7=
HWERTR DS
1) SRS
(1) R 7B S
BEIMEREICLD 3, 3-FAERX (Fo/SE) 2L, 178 mg/mL (EHA 05
FBEE 0 1780 pg/ml) ZHRAMAEELTDMSO IZL DML, IR 2 T 6 B
RU-8F 7B (89.0. 44.5. 22.3, 11.1. 5.56. 2.78 K {X 1.39 mg/mL) ZFHEL =,
(2) B R
Il A TEIH B DR N 5. 178 mg/mL ZREHEE L T DMSO 2L DIB#L.
PUFANE 2 T3 BYBEHBR L 7281 4 #8EE (89.0. 44.5. 22.3 K70 11.1 mg/ml) #FHK
L7z,
9) REHE
BRI HBHRE S L. RERTDRML -2,
3) HEME
3, -FAER (o E) I DMSO 2FIMUERIC, i, F#, WRKIAERE
b7 EWEdEBD s o7z,
HEYE
1) FEtExtig (gt id)
£ ¥ . DMSO

oy ~FH ;0 KSR1871
# 5E g0 AR T REMSSH
B & 5 ¥ BR
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® 7 5 At BT AREMERRE

2)  [BExt g
et EEME & LT, REEE(LRTH I 7072 X 77 2 F&, FMABEELRT
331 hv1> > CeHnz,

g2 B ruTx ATy IR (BUFCP EWERT B)
0w b # B : LEE7264

@ JT o RS T MRS

#l B Rtk (97.0% L 1)

B w N B AK(1~8C) . X
BT B O WREET EREERRE

t o A hTA2 2 C CUFMMC RS %)
o w &S 319AJD
# o T AR ERAS
7 i © 2mg (F7fl) /AR
R F A B BRSO
R F %5 o HREMESR ERREERE
(2) B

CP 13 0.75mg/mLIE M O R : 15 ng/mL). MMC 13 0.0025mg (F14fi) /mL(1%
HiHF O RAHERE £ 0.05 ug (JH) /ML) &R B XX ENTNETERE (BAKEA.
Bt B T, Lot No. 9K93S) AL TR L 7=, 4B, SABLTHAKEEL
7o
(3) Rkt R4 B DB IREE ey

CP RO MMC /KB THES RN E S TH O, HHRBROT 1T R0 2 icHsE
INTVBHERNRHETHD ZENSBRRL T,

4. (ERHHRREE
1 geElE R R A
MR, Fr A Z—ANLARY — O G ME (CHLIU) ZHWZ. &d. A
FRERERTHEBMAEG LTl e @H, EEEL THwE,
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2) AFERVAFEHH
MIEEE, 2001412 A 26 Hick a2 —~ U1 L ZAMABRN V5 AF L. A
Fi, MAREODWHIEE DMSO (11w &R KSHT174. 33K 99% Ll L. Fidtt
ETHEHERNSH) % 10 vol%RM L 72 BW TRKBICHAERTTREL 2. #Bicid
OEGEHD % ME LSRR L-b0E, HEOHERRELZHEML THRZEEETSH
BT EERHRUTERICHERL 2. WHAROMEMAET. MR T 5 #RH.
Hufn iR BE SR TR L T 11 R E o, BB T 21 AR E oM 2 FH »is,
2. AFROERTIYAI IS ANBRETHDL 2R L=,
3)  HilE O ERE
BB D s < IR K BN TR AR RE OBESITET 5 2 &, HAREOSAEAEY
REEIMENT &, FICHE2 OEEWEICH L TRZEREB Ny I T I Ry—4)
EETha I L E0BBENSHFMBEBINL 2,
4)  BEAER
MBI LM ORAEEOE— RiZ 25 & (n=20. 90% DML 25 &) THH,
MY TH o7,
5 IHnEREs
REIZ A WERERLIE. L~ b ECHEEIRICHE L . AR O IR 17.6 BT
Holee INSITAFIRROFE (BBRICHIE. SRR 18~20 Kef) LA TEY)/
WA TH o 7z,
6) HEK
& Minimum Essential Medium (GIBCO™, Cat. No. 11095-080. Invitrogen
Co.) Wz, TNITHMIL (56°C, 304 LFHMIEZE 10 vol%iRi L THER %
B 72, HEBOBRBRIIGBEELZ.
7 WLl
R A B ZE AW, COIBE 5%. RE sSTCOBMEBESRNTTHEL, 3~4 H
TEITH L 7=
8) MO RTF
BEEWIT DMSO (JIS Mkt el kel 99% DAL, FEMiZE T ¥k &) 2 10% 2 A,
WihERY > (-196 CHMiM) P THREL .
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5. S9 mix MTUBEERH
1S9 mix
S9 R OEE#E (S 9/ 777 —C v b, Lot No. C020412011, # ) L7 VB
TS ZEAGL. SOmix ZABLU -, ISR 2.
(1) 89
% . S99
oy & FH 0 02041201

B #  H o 20024 4H12H
i OB ZFw 8D %
T ;3
i i o 7 iEER
* H o: 2174+85¢g
woE M oA Tz /NI EZ ) (PB) &5,6 X2V 7 TR (BF)

B 5 % BEEARS

PR O S8
PB 4 HI#l 30+60+60+60mg/kg body weight
BF 1 HI# 80mg/kg body weight

R fF OB WERERE (- 80CREDHHEK)

A W OB o: 20024108 11 H

& F B O HEBEWART EEEERRE

(2) Hilk%E
% . a7y 25—C
0w bk #FH o C02040801
B8 H @ 2002448120
& F 5 mERE W—80THE DM HE)
# A M OB o 20024E10H 7H
"R F %5 Mo HREHR ZEEREARRE
(3) S9 mix DFALL
59 2 mlL
R 47mL  20mmolVL HEPES &E#iK(pH 7.2) 1.34 mL

50mmol/L LT 7% 307 KA 0.67 mL
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330mmol/L HAbA1 U 7 LIKEEH 0.67 mL
50mmol/L. I a—2Z-6-Y CEEKEBK  0.67 mL

40mmol/L, B{tB—aF>7IR-TF=

PXZVLAFRY VENADPYKER  0.67 mL
5 Bk 0.67 mL

=

B #9813 Minimum Essential Medium {(GIBCO™, Cat. No. 11095-080. Invitrogen
Co.) ZMWW ez, THUTIEMIL (56C, 304 L72{FAMiEZE 10 vol %N L THHEZ
L 7z, HHNBORERIISEEAEL .

(1 P

(2)

4

2

Calf serum

~F 297843

B i  JT : Life Technologies Inc.

kR #F A ¥ BE (—10CLATREDHHE)
R & B o ERBHNSR ZEREERBRE
Minimum Essential Medium (MEM)

Oy bFE S 1127862

Jn

[

itd & Jt : Invitrogen Corporation
" HE A HE . BE 1~80)
R # % Bt . HESUGT ERFEERRE

BEE
RIIILF O R F— DI T L 7z,

1. AR P AR SRR 1 - AT
2. Bk BERER SR IRRIE LB v ARG
FARHEME
EE LR 24 W EH LR
48 FEffEg LI
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1 RNk
(1) Mfasa7E R

ERERBE g CIIRBIE LR 2 [+ . FEREEELESRE T—) &L, e
Tid 24 BRRAQBE R T24-1 | 48 Bl % T48-) &L, BiIZZhiTkd TR
&) wE#EEE INC) . #RYEABEEEZRBEORVW NS 1) . T21 . 131 .
OB/H#WAT L 72 T IV THANL 720

(2) Bk

M HT R R SR & RIS B R 2R L 2 T UL T U7z, 2L, B
(Positive Control) & TPCJ & U7z, BEMEAT, HRES CUHARE T 25 L
WZa—ReELZ 101 ~ 199 ETD2HOFFRIRAS 1 REFESEZHE LTI
T L7,

2) MRS B

LEERTRRICB T WRMEONEBELRT T OO PHARE U TEBL
2o WTNOUIREITBNWTHERMBEZ 1780 pg/mL & L. LT L 2 T 890, 445,
223, 111. 55.6, 27.8 KT} 13.9 ug/mL DFF 8IBEEL L. THITEM (EE) xR 2
Bz, e, EREUHE TIRABMEECREHWSH EHWRWEEZRITZ,

(1) SR %

Dy — LIy BEEE T IAFy LK (EB60mm) Z2/MEL. Pr—1L1
Bz 0 2 X 104 OMIL (3% 5.0 mL) 2B 3 QR L 28, SN2
WMBETHIRICEAFORWI L E2HRL THE., REEELRICELD2EEIEER 0.883
mL 2B O FRE. S9 mix 0.833 mL KUV BE O#EIK 0.05mL ZMA 7z R (GEE)
KRB DWTIE, H5389# 0.883 mL ZfRZ S9 mix 0.833 mL & DMSO 0.05mL %
MA Tz, RBEEERICTL SBNEAE. K538 0.05 mL ZIORE, SREOHERIE
0.05 mL ZNA . Biz 6 Rl E L%, M2 EHAEEETHRL, Fil RS
50mL ZINA THEIZ 18 Rl # L /=, BEikTH, SRR EHEAEN Tk
P LT 10% KLY U DB THEEL. 01% 7 UAF IV Ly MAHRTREGL T,
WM EEs (/L —%., FU AT RS 2RVWTHIOR
OB, SHIREE 2HE L. Bl (845 xtidE 100% & Uk 50 % MK i
B (BERRE) 2R, Eie. 6 R OB E NIRRT R R O 18 R DR F#HE THRIC,
RIRTHIHOH R OFERROAE, S AHEEME THIROREZ R L (HE
HTRORBRIL, 8857 —F&LR) ,
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(2) R
R S AR 2R L 3 DR U stk BSOS THIRIC R
HORWI EEZHRL TS, HEMK0.05 mL 25RE, SBEOWEIK 0.056 mL =,
etk () HIBEHC DWW TIA DMSO0 0.05mL ZiNA. 24 Kiffld 5 it 48 ek R %
Ve, HEEEK TS, ERSMIALEE S FERICHEBREROG. JEORER IO &R
BEL-%I, BE. U, 50%MRENGiRE HIRE ZRok,
3) Bk R ER
(1) FEEE ORI
AR R S A R BB O SE R RO ERE TIRIRBNE L ROBF I AD 5T, BHEBED
1780 ug/mL CBNT S 50 %MELMAIEERD 5 st -7z, & 50, IRk
BNTH 24 KX 48 BHHETLEO 1780 wg/mL T 50 % M B7E I 2588 5 ian
D, ZOZENS, BUHERBRIEA A RT1 2H# > THRAKREHRBROSLEEICS

2% ERERLT, UTFAK 2 T890. 445, 223 BTN 111 ug/mL 05t 5 AEZH
Ulee Eie, ZHUCket: () stlem R O LT &,
(2) WP

P 60mm O v— L 4EFHL. 1 A0 2X 104 OME (3% 5.0mL)
EHEL 3 HEEEL &%, ANV MAZEMSE THRICEEORWI S 2RREL TH S,
CRTEME(L R TR BRI 0.883 mL ZERE, Bt (B STHREHZ DU TIE S9 mix 0.833
mL %7 DMSO 0.05 mL %, #EBRYENERIZDWTIE S9 mix 0.833 mL R UNEERE
DOYBRFE 0.05 mL ZMA Tz, BHEGIREEIC DWW TIZREN 0.933 mL 2%, 89 mix
0.833 mL R CP 0.1 mL ZIMA T 6 RefilssE L/, JEARBEHIR TIL, 85388 0.05
mL ZERE. B () SR DOV TIE DMSO0 0.05 mL 2. #B9Eg MEEEEIC D
TEEREDHEIK 0.056 mL Z2MA 7. B BEHIC D W TIAERK 0.1 mL 2R E,
MMC 0.1 mL ZMMATHEE Lz, 6 OB RE, BREREREEEAER THREEE
WL, $z/ai8K 5.0 mL 2N A THEIZ 18 Fridkt Lz, b, RAKEEAOR S
1 RA S ZHEAREFITE LTI, Mleo %2 SRR TE L X8 2 oA Ry 2 i
RIBNZ 223 K 0.1 mL (BAMEEE : 0.2 ug/mL) ZMATZ. BEEKTHE. 0.25% ~
T UBITHEEEL AR EOEEL . 0.075M HBEh U D AR TEBLEL, A
FIT =) - BEEEW (3:1) TEELZ. TOMBEZASARASA 1 RIZDE 2
EATICH T L. ERRE® 2% T AT TRAEAZER L2, X 51 FELRE, 1RO



M-1116

D=L s 2 WIERL &, SN TES 2 KO vy —Lid, 0 EEG sl 8
UEE - L, BEERfsEs Mo CHREEZRELZ, £/, 6 BElo#
SRUVE UERAE TR R TF 18 IR0 33380 T IRFIC . ARSNGB & Mk, il OF .
BHEROARUHBOREZEAL 2,

(3) AL
FIRFEALERE S ARG 2B L 3 RIS L 72t IS0 A 22 s THliaIc
HORBRWI EERRLTHS, K#EK 0.05 mL 2RE, FBEOWEKE 0.05 mL 2.
fatk (R WIEEEIC DWW Tid DMSO 0.05mL & ZNENMA, 24 Beffld 5 1 id 48 I
i Z 2Tz, R EEC DWW TSR 0.1 mL Z2fRE. MMC 0.1 mL Z
Z. 24 BlH B 0T 48 BRI AT 2. 2B, ROKRBEHAOAS A RS AE
AT R P S RRR I T o 72 BULEEHETHERS 2 RO ¥ v — L3, M5
HABICHE CE - Bal, HESRMREERZAWTHREE2NE L, £,
BB B TR, HERE R G & [F Bk, MR OA ., MEEOBR MR
R Z R LTz,

4) BEAO#ig

HEOHH AN ZROMBOBEHEL -, RRICHEEEORLEHELZ 3 HiK2a
HIEYEBI 37 AN EEMARRE L) o BB, BEWREBISETS oY diEisid
TRTUEREICLOEEL -,
5) REAKEREOSE
REOAREIEBERE SEMAFICAML ., SEREEIEICUTOLIICER - HH
L7z,
(1) MgsRE
et fhiE NS, T OB AR > TS FEE OGS (R R 556 2GR
EEFELTZ,
Fy v g By S ERPEAS R REEO R LT H S S
GFRERIPRESAEDRM EICHD) bOTH- T,
T DE S IPNRASTEOWELL T THB R IR A 3D
LNEHDEFEELE.
Geth o RALY W (eth) © BYASMERITIN &I RAS RO R EICE 26 5 FER
B NGRS ORI LICH D) BOTH - T, Win
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LS ROFE LN SHANTNS SO, R UFER AR
Qe MR ORI EICH > THZ DRI HEEMEDIELL
ERBNTWS D EERLE,

Geft ARTIAT Wi (cte) . R B RIATHR & 3G A RO YT SRR — Fe e R X
R HRENMABTHESG L, AR B HEER
TRk EFEL Iz,

LAY (csb) @ BRI LI aA ORI LICE S 5 GEREHE
DHPGEESEORE LIZH D) bOTH-> T, B PRE
SEOFEE EDEANTVWS SO, RUIEREEA A5G
SO EICH o> THZOEINRASKROIEL EIZ
HNTWaRGLERLL.

PlafkI S Hi(ese) | Be@ARTIACH IR AL O YIRS FE — BRI R
o B RSB THEES T 50, TG0 RIS
BHRERETOERELS ARG ERT
Rtk ER LUz, —BREARAKRENEENS.

% D ftilother) D B EOWTRICbEEWERREREE (oM &L
THELU. Bk ERNEEh 5,

2 R
RBEEN., TOMBRARRE > TWHEFOR (THE) SHERuBEL 286
ERHIRELER L,
R EIN . polyploid (BEPIEINME : endoreduplication 2 &1))

6) HIERAE

2 Dy —VIETREMBEOHRBEICTE L WEsDEN NI &, Bt ) X
MEFCHEE RO EBMEED 5% RMTH D I &, BRI TY v v 7SN 0 BE R
OHRBEEN 10% U ETH S 2 & ERMEALHERO 3 HEM EITB VT 2 R AKEADT
RS EIHET & 5 T & R U RSz EalBRBIRICREIRD SN I L2 EHBR ORI
&L,

FEH S ORIEHAE 1291278, BERBFOREMBOHRBITH LU TUTOL S xHE
HHERFT .
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S O HEBTR PoE LT
5% A B (=)
5% LAk 10% A SERBYE ()
10% BALE B e (+)

R R 20 T 5BOHBEETF v v TEBFUHE(TAG L& F2WEE(TA)
KOWTESHL, Fr v 72820 BEIC o0 THELE. BEERo NI HEKE
HEXIIHBENRD s NG 2 RAEERESFRMESE SRz Lk 289,

2B, CHIEICHE L TRER FTFEz BWiaho iz,
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HERER

HRRR Y BN BB
1) RpRLEE L
SRR BV B RENS LR O E Fig. 1-1 KU Table 1-1 1T, FEAGHEEAL
ROWR%E Fig. 2-1 KU Table 1-2 IZR/R L7,
(1) 50 % MBS AN B KL
TR SFEREIE, ARSI ROE I D 5 TERERBRBE O 1780 pg/mL TH
£ 20% OWEFEIIHI L 0GR 5T, 50%MGHRE IR s ieh - 7,
(2) HERWEOIER TR OB &M O#is
RABEHALZOFLETH D 5T 890 ng/mL BAED R THBRYE LK THN
SERBOEFAPBENSHAIE LN, #RDEOFTHITED shihofz, I
DEHEOEIIIBRRZ MU T 18 MR L 2R FCB0W T s nah oz,
iz, HRBOMBOREZRE (FF) SRS I#d 5 &, 1780 ng/mL BICHIT
DFTEFAE NI H AR TR T, RS LR TS ERRD 5 N2 3Rk - 58
WL EER D s e h o 7.
2) JIGEALERYE
BURAIERIC BT 24 B RIIE OKGE % Fig. 3-1 % Table 1-3 1. 48 KyRIMEE %5
B % Fig. 4-1 T Table 1-4 IZR L 7=,
(1} 5096 Hll Heo 184 s 10 it i g
MR ST L, 24 ReIUE R O 48 RERALEE & & IC R &R BRIRE @ 1780 pug/mL T
HH 20% OWFEHIF L @D 517, 50%HE BEIRD siaho 7=,
(2) HeBRY B LEERE TR ORI OB
24 e R TN 48 FFEIQLEE & 6 | BB O AR 890 ug/mL BL_E O HB#F THERMEL L
TR S BB ENSEAICEL LN, #RpEOMHITED e Naho ., Z0
B OISR E IR TRICBW THERICRY o, £ ARTtoMED
IRREZSME () WMRBE & BT 5 &, 24 B TX 48 REMEIALEE & B 1780 pg/mL #
[CHIRE OAREGAE DD T NITERD S Nz T - FER L 2 RIEED S i o 7z,
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2. REAREHER
SERRRULBE DS R % Fig. 1-2. 2-2. Table 1-1. 1-2, 2-1 RUF2-212, A EOKS
B% Fig. 3-2, 4-2. Table 1-3. 14. 2-3 BRI 24 ITRL 7z
1) HERYE NI T R OB O BigE

B AR OMIEORERZ., MEANGHRBROSS SFERERTH o 2. b
5, GO E TIIRMEHCROFEIINID 5T 890 ug/mL KO FARBEET. #5k
PR LS T IR S BB O GRS AN S BITEL L2, #BRYE OHINIZRED 5
Niaholkz. ZOBMOEIIREREZHL T 18 KEEE L ERSICBWTIEHRD 5
Nizm o7z, iz, 1780 pg/mL BT MO EGENIERBEELLR TRD IR,
HTH LR TEDNR 0 S <D SNTZHEE - FER L MRS s nah -7z,

G CIE 24 REEI BTN 48 RFRALEE & B, RO A 890 ug/mL L EOHE
BTHBYEAER TR S BKBaH S ARSI L 20, HRHEOWHIZED Nk
Mol TOEMAOEEHBYELEE TRICBWIbREKICRED 5N, £, HE
FOMEOREZRE HE) SREBLHETS &, 24 FFF&RT 48 R &% 1780
ug/mL B IR O ARBEE A MR & 1. HIIEBETEMHIA 50% %8 X 7~ (Fig.3-2.
4-2) TRFIBE - FEWL MR S iz o 7=,

2) BOEERE

(o R R O MR E S B R O RBHE L R I3 1780 pg/mL BT 0.0%,
890 ug/mL BT 0.0%. 445 ug/mL #HT0.0%. 223 pgmL#FET0.0%. BT 111 ug/mL
HTO0%EEUOHERMETH D 5XEFWAD T Ldadho/z. £, ERBEHELRIC
BWTH, 1780 ugmL BT 0.5%. 890 ug/mL #T0.0%. 445 pg/mL BT 0.0%. 223
ug/mL BT 0.5%. RO 111 pgmLBET0.0% TRIETH - =,

HEREALIREE D 24 FREALEE T 1780 ng/mL#F T 1.5%.890 ng/mLEE T 1.0%. 445 ng/mL
HT1.5%.223 ug/mLET 1.0%. ZT 111 ug/mL BT 1.0% EREOHERBETH 5 5%
ERAS I Lidahodz, £, 48 BRIAEETIE, 1780 ug/mL # T 3.0%. 890 ug/mL
BHT20%. 445 ugmL BT 1.0%. 223 ugmL$#TO0.5%, KU 111 ug/mL BT 05% T
BETH -7, 2B, TAGIZDWTIE 48 RHEIULEO 1780 ug/mL BOH T 6.0% &9
HWEERL 2,

3) EEEHINE
WEINOHERITH 5% EA B EEMEME O HBRSEEOEMIIZED Shish-7k,
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£ =

REKRERBICHENT, SRELEKETE, R R CIEBIEEL DR R & HITR
BAERORIERE O HRERITE NS, FEMEHROMNGRBOD s N oz, £z, B
WEETS, 24 RREUGEALIE K O 48 IR R BLALEE O 5% & b IC B AR O REE S O IR
e, EEEHEOMmbRED SNEho /. 7B, 48 RKEEEGELHE TIX 1780 pg/mL
BT TA BRMEOMERLMETH S s%RMTH 220 TAG 1 6.0% & POCRNWEERL 2. &
FRDE I ERENICRE PR B THOBEDEEEASNS., FE, BARTHIER
PR ALEERS TR SR RRICB T S B AN S BENOAROB(LIBE S N, HE g
W pH OREEANOHBRRICRITTHEEMEL 2R, K pH FTTREEEEZTD &3
EARRE OHBIENIEMT S LEMEL TS, Ko T, FEBYHICLD TAG OOT M/
T pH O FOREBTLEDDLEEEIND,

—7, Bt GEE) BB 2 RAROMERAY 28 T 5MBOHBIHEER., wWiho
UEEIZ BN T 5% RMThH o7, Tz, BHESHRHED CP &5 Wid MMC 2008 L 7=/
KT, REAFERY OEERFRVED SNz, 5T, 2 MO v— LICHIT 254
RREMEOHEHEICE U DWEE < G EORBREEORE BDRBD s hah > k.
INSOT EMNS, BBRITEYICEBENEbDEZSZ S5NE,

B, AEEWHE SO ARG FEDIRIIE D VR BT, citric acid, fumaric
acid, L-glutamic acid, DL-malic acid, oxalic acid. succinic acid., D-tartaric acid &
M2 S HRRAERRR R IR RN 2 B s Akl R TRt Lol
677/, 7> o-ketoglutaric acid, L-aspartic acid V3. VFELBSEMNE F LD AMKER
BT L OW|E ONH B,

PLEDERNS, 3, 3 FAEX (FaNVEE) & REBBENF FICBWTRAKRLEFR
RERIBRVbDLHFEL L,
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Fig. 1-1 Cell growth in the cell-growth inhibition test
treated with Propanoic acid. 3,3"-thiobis-
[short-term treatment: +S9 mix]
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Fig. 1-2 Cell growth and number of aberrations in the chromosome

aberration test treated with Propanoic acid. 3,3"-thiobis-
[short-term treatment: +S9 mix]
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Fig. 2-1 Cell growth in the cell-growth inhibition test

treated with Propanoic acid. 3,3"-thiobis-
[short-term treatment: -S9 mix]
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Fig. 2-2 Cell growth and number of aberrations in the chromosome
aberration test treated with Propanoic acid. 3,3'-thiobis-
[short-term treatment: -S9 mix]
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Fig. 3-1 Cell growth in the cell-growth inhibition test

treated with Propanoic acid. 3,3"-thiobis-
[continuous treatment: 24hr]
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Fig. 3-2 Cell growth and number of aberrations in the chromosome
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aberration test treated with Propanoic acid. 3,3"-thiobis-
[continuous treatment: 24hr}
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Fig. 4-1 Cell growth in the cell-growth inhibition test

treated with Propanoic acid. 3,3"-thiobis-
[continuous treatment: 48hr}
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Fig. 4-2 Cell growth and number of aberrations in the chromosome
aberration test treated with Propanoic acid. 3,3'-thiobis-
[continuous treatment: 48hr]
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Table 1-1 Cell-growth ratio in CHL/IU cells treated with Propanocic acid. 3,3'-thiobis-
[short-term treatment: +S9 mix]

Study type Treatment and Cell- growth inhibition test Treatment and Chromosome aberration test
o Time  opeemtmation  Clgrowthrano | Observaton”  ____ COMUMEn  Thilpooihrao Observation”
x (ho) (1 g/mL) Plate  Mean Condition  Cbolorof  Precipitates (ug/ml) Plate  Mean Condition Color of  Precipitates
mix - Aar 1 and 2) (%) of cells” medium®” __/Crvstals” land 2) (%) of cells” medium® _ /Crystals”
a _— —_ a, — f—
0 (NC) —199" 100 = Red = 0 (NG) ~1080°= 100 - Rec -
13.9 —99— 99 = Heg = T
278 9999~ Red T
© BE.B 99 99 - - Red — T
& . 99 oo Red =
& 99 - Red - 99 - Red -
g 1 2 87 = i o 111 37— 99 = e =
. - 4 —_—— Red - 2 99 — Red -
+ 618 3 223 - T4 = e = g 2 9y 106 = Bed -
445 —33— 99 = Hed = 8 445 —3— 106 - Red =
S
S99 - Orange — 3 .99 T Orange -
890 99~ 99 — Orange - e 8% g7~ 99 — Orange . —
~ 74 b Yellow — 74 +++ Yellow -
1780 —7_‘%_ 74 B Yollow = 1780 T4 79 +++ Yelow o
PC I — PC o s - ped =
Concentration of 50% cell growth inhibition: over 1780 1 g/mL ST T T —

NC: Negative control {dimethyl sulfoxide)

PC: Positive control {cyclophosphamide 15 u g/mL)

a): One plate in the negative control group was measured as a 100% growth.

b): Observation of plate at the end of treatment

o —: Most of the cells were attached to the surface of plates and their shape was normal.
+++! There was discontinuity among most of the surviving cells.

d): Red: red to orange-red.

e):  —: Absence of precipitatesicrystals
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Table 1-2 Cell-growth ratio in CHL/IU cells treated with Propanoic acid. 3,3'-thiobis-
[short-term treatment: -S9 mix]

Study type Treatment and Cell- growth inhibition test Treatment and Chromosome aberration test
m—-'——sg " Concentration Coll growth watio Obsorvation? Concentration Coll growth ratio i ——_
ix () (i gmL) Plate  Mean Condition Color of  Precipitates (ugml} Plate  Mean Condition Colorof  Precipitates
max ¥ 1 and 237 () of cells” medium® _ (Crystals® 1 and 2) (%) of cells” mediu}g'” [Crystals”
s — a, —_
0 (NC) -1—g-g-~ 100 — Ezg — 0 (NO) '*%% 100 e %gg e
T B — - — —__
27.8 39— 99 - D - T
99 — Red - T
o 55.6 99 99 — Red — — e
g 99 - Red — 88 - e -
E 111 99 99 — Red — 111 a3 88 — Red
e fm T alwm W e
B — — = — R —
445 —39— 87 = %:g = 8 445 8 s = %z‘é =
_ 99 - Orange - 3 .88 = Orange -
890 29 99 = (%r:ilnge = = 890 gs 88 — (%r%pee —
.74 + _ Yellow - 88 + ellow =
1780 99 & T Yelew = 1780 77 88 +  Yellow =
PC e e PC 88 83 = Red =
Concentration of 50% cell growth inhibition: over 1780 u g/mL o “"‘i““—‘m;m““

NC: Negative control (dimethyl sulfoxide)

PC: Positive control (Mitomycin C, 0.05 i g/mL)

a): One plate in the negative control group was measured as a 100% growth.

b): Observation of plate at the end of treatment

o) —: Most of the cells were attached to the surface of plates and their shape was normal.
+: There was discontinuity among a small number of surviving cells.

d): Red: red to orange-red.

e):  —: Absence of precipitates/crystals
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Table 1-3 Cell-growth ratio in CHI/IU cells treated with Propanocice acid. 3,3'-thiobis-

{continuous treatment: 24hr]

Study type  poitment and Cell- growth inhibition test Treatment and Chromosome aberration test
S9 Time Concentration Cell growth ratio Chservation” Concentration Cell growth ratio Observation”
x (ho) (u g/ml) Plate  Mean Condition  Colorof  Precipitates (ug/ml) Plate  Mean Condition  Colorof  Precipitates
ix ar tand2 (%) ofcelis”  medium® __/Crystats® land2 (%) ofcelle”  medium® __/Crystals”
= - iy y = g
13.9 T = Hed = T
97 8 ___%9__ 99 7___%_95__. e T \-\\‘\-\5
: 9 - ed = T
99 - Red - T
o 55.6 09 99 — Red — R
(] —_ — — —_
F 1 —99— 99 = e = 111 —29— 99 - Red =
& he
_ 94- 299 - Red = & 99 - Red -
24-0 E‘%’ 223 99 99 — Red — fé 223 99 99 — Re —
445 —9— 99 = Red = 8 445 -~ 99 99 - e -
.83 - Light orange - 3 99 — Light orange —
890 99 99 — Light orange — &= 890 89 94 — Light orange —
74 + Yellow — 39 + Yellow -
1780 7}‘ 74 ¥ Yellow — 1780 49 44 ¥ Yellow —
PC T PC —89 89 = Red =

Concentration of 50% cell growth inhibition: over 1780 u g/mL

NC: Negative control (dimethy] sulfoxide)

PC: Positive control (Mitomycin C, 0.05 u g/mL)

a): One plate in the negative control group was measured as a 100% growth.

b): Observation of plate at the end of treatment

o) — 1 Most of the cells were attached to the surface of plates and their shape was normal.
+ There was discontinuity among a small number of surviving cells.

d): Red: red to orange-red.

e): —1 Absence of precipitates/crystals
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Table 1-4 Cell-growth ratio in CHL/IU cells treated with Propanoic acid. 3,3'-thiobis-
[continuous treatment: 48hr]

Study type  poatment and Cell- growth inhibition test Treatment and Chromosome aberration test
_——SQ —— Concentration Cell groweh ratic Obearvation” Concentration Cellgrowthratio  Observation”
ix (hr) (ugfml) Plate  Mean Condition Color of  Precipitates (ug/mL) Plate  Mean Condition Color of  Precipitates
[IX ART 1and 2 (%) ofcelle”  medium®” _ /Crystals” 1 and 2 (%) ofcells?  medium® _ /Crystals”
1o0¥ - Red — 100 - Red -
0 (NC) 00— 100 = Rec - 0 {(NC) 100 100 = Re —
I e T
27.8 190 100 = ted - e
Led \\ﬁ
55 6 100 100 s ReC - "‘\“‘\
@ : 100 - Red = = Rty
= 114 s Red - 94 — ed —
g 111 100 107 = Red — 111 o4 94 — “Re —
_ . - 100 - Red — - 100 — _BRed = —
48-0 é L 223 100 100 — Rod — é 223 94 97 — Red -
|44 —180— 100 - e = 8 445 24 g7 = Ded =
114 - — Light orange — 3 100 - Light orange -
890 100 107 — Light orange e & 890 100 100 — Light orange —
. 71 + Yellow - 33 ++ Yellow -
1780 8 5_ 78 T Vellow — 1780 —33 33 s Yellow —
PC T PC o m = e =
Concentration of 50% cell growth mmhibition: over 1780 ¢ g/mL T e———

NC: Negative control {dimethyl sulfoxide)
PC: Positive contrel Mitomycin C, 0.05 1 g/mL)
a): One plate in the negative control group was measured as a 100% growth.
b): Observation of plate at the end of treatment
o) —: Most of the cells were attached to the surface of plates and their shape was normal.
+  There was discontinuity among a small number of surviving cells.
++: There was discontinuity among approximately half the surviving cells.
d): Red: red to orange-red.
e): ~—: Absence of precipitates/crystals
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Table 2-1 Chromosome aberrations in CHL/IU cells treated with Propancic acid.3,3"~thiobis-

[ghart-term treatment:+S9 mix]

59 Cone. Cells Polyploid Number of aberrations
Time(h) Judge. TA TAG Judge. Slide
mix (pg/mL) observed cells (%) g cth cte csh cse other (%) (%) No.
200 6.0 0 Q 0 ¢ o o 0.0 0.0
NC {100) [V { 0) | 0) | 0y | ) o) ) {0 o ) 18-1
(100) o ) { 0) o) ( ay { ¢) { o)y 0) (0 ) {0 ) T4-1
200 0.5 1 0 0 0 0 0.0 0.5
111 (100) (1 ) - ( 1) 0y ( Gy A 0y« ay | ¢y (0 ) 1 ) e 65-1
(100) (o ) ( o) ( 0) ( 0y | ey o ay ( )y L0 ) (o ) 20-1
200 1.0 A 0 4] 8 Q 0.0 1.0
223 (100) (2 ) — ( 1) 0y ( a0y | c) gy 0y (0 ) (1 - 69-1
(100) (0 ) { 1) ! 0) gy A o) g) o)y (0 ) (1 32-1
200 0.5 3 0 Q o ¢ ] 0.0 1.5
+ 6-18 445 (100) (0 ) - ot 3) | 0) « o) | 0) 0) ( Q) (0 ) (3 ) - T2-1
(100) (1T ) { 0) O I 0) | 0y « 0) ( 0y (0 ) {0 ) 54-1
200 1.5 1 0 0 0 0 4] 0.0 0.5
890 {100) (2 ) — ( o) ( a) < 0) 0) « 0) | o) (0 ) (o ) - 77-1
(100) (1 ) { 1 o 0) 0) ( 0y 0) 0) (0 (1 ) 79-1
200 2.5 2 0 0 0 0 0.0 l.d
1780 (100) {3 ) - { 1) o 0} « 0) | 0) | 0) | o) (0 ) {1 ) - 98-1
(100) (2 ) ( 1) 0} ( 0y | 0) « 0) | o) (0 ) (1 ) 96~-1
200 0.5 7 24 146 0 1 1 76.0 76.5
PC (100) {06 ) - { 3) ( 10) ( 82) | 0) 1)y 1) (85 ) (85 ) + 38-1
(100) {1 ) ( 4) { 14) ( 84) ( 0) A 0y ( 0y (87 ) (68 ) 05-1

g: chromatid or chromosome gap, ctb: chromatid break, cte: chromatid exchange, csb: chromosome break, cse: chromosome exchange,
TA: total number of cells with aberrations excluding gap., TAG: total number of cells with aberrations including gaps,

NC: Negative control (dimethyl sulfoxide)

PC: Positive control (cyclophosphamide, 9.05 g g/mL)



—9g—

M-1118

Table 2-2 Chromosome aberrations in CHL/IU cells treated with Propanoic acid.3,3'-thiobis-

[short-term treatment:-5¢ mix]

59 Conc. Cells Polyploid Number of aberrations
Time(h} Judge. TA TAG Judge. Slide
mix (pg/mL) observed cells (%} g cth cte csb cse other (%) (%) No.
200 0.5 3 1 0 0 0 0 0.5 2.0
NC (100) {1 ) ( 1y 1) { 0) | 0) 0y ( )y (1 (2 ) 23-~1
{100) (o ) ( 2y 0) 0) | 0y 0y 0y 0 ) (2 ) 87-1
200 2.0 1 0 o} 8} 0 0 0.0 0.5
111 {100) {3 ) - ( 1) 0) ( 0) 0}y «( 0) | 0)y (0 (1 ) - 11-1
{100) (1) ( 0} 0y I 0) 0y ( 0) ( 0) (0 ) (0 ) 17~1
200 .0 2 1 0 0 0 0 0.5 1.5
223 (100) (o ) - ( 2} 1) { 0y ( 0) ( 0) 0) (1 ) (3 ) - 33-1
(100) {¢ ) ( 0) ( 0y ( 0y 0) 0) 0) 0 ) (0 ) 40-1
200 0.5 1 0 0 0 0 0 0.0 0.5
- 6~18 445 (100) (o ) - ( 0y ( o)y 0) | 0) | 0y |« 0) (0 ) o ) - 30-1
(100) (1 ) ( 1) ( 0) 0) gy 0) o) (0 ) (1 ) 52-1
- 200 .5 1 Q0 Q Q 0 ¢} 0.0 0.5
890 {100) (o) - ( 1) 0) 0y ( o) ( 0) 0 (0 ) 1 ) - 48-1
(100) (1) ( 0y 0y 0) «( 0y | 0) |« gy (0 ) (0 ) 44-1
200 1.0 1 1 4] 0 0 4] 0.5 1.0
1780 (100) (2 ) - ( 1) ( 0) 0) « Q) 0) 0y (o0 ) 1) - 10-1
(100) {0 ) ( 0y ( 1) ( 0y ( o) ( 0y o)y (1 ) (1 ) 95-1
200 0.5 T 4 21 0 2 0 13.5 17.0
PC (100) (o ) - { 3) o 1) ( 10y 0) ( 0y o) (11 ) (14 ) + 55-1
(100) 1) { 4) | 3y ( 11y 0y ( 2y 0) (16 ) (20 ) 59-1

g: chromatid or chromosome gap, ctb: chromatid break. cte: chromatid exchange, c¢sb: chromosome break, cse: chromosome exchange,
TA: total number of cells with aberrations excluding gap, TAG: total number of cells with aberrations including gaps,

NC: Negative control (dimethyl sulfoxide)

PC: Positive control (mitomycin C, 15 ug/nmL}
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Table 2-3 Chromosome aberrations in CHL/IU cells treated with Propanoic acid.3,3'-thlobis-

[continuous treatment:24hr}

59 Conc. Cells Polyploid Number of aberrations
Time(h) Judge. - TA TAG Judge. Slide
mix { ng/ml) observed cells (%) £ cth cte csh cse other (%) (%) No.
200 0.5 (51 1 Q 0 2 1.5 4.5
NC {100} o ) ( 3y ( 1y | 0) 0) ( 1)y ( 0) (2 ) (5 ) 43-1
(100) (1 ( 3r | 0) ( 0) ( 0) | 1) o 0) (1 ) (4 ) 03-1
200 1.0 3 1 1.0 5
111 {100} 2 ) - ( 2} | 0) (€ 1)y | 0) 0y 0) (1 ) (3 ) - 41-1
(1060} (o ) ( 1)« 0y 0) | 0y | 1) o)y (1 ) (2 ) 86-1
200 0.0 2 1 0 1.0 2.0
223 {100} o0 ) - ( 2} 0) ( 1y | 0) « 0) |« 0y (1 ) (3 ) - 53-1
(100} (0 ( o)y 0y « 0y I 0y | 0y (1 ) 1 91-1
200 1.4 6 0 2 1.5 4.5
- 24-0 445 (100) 1) - ( 4) 0) ( 0) 0) ( 1)« o) (1 ) (5 ) - 92-1
(1003 (1 ) { 2) yood 0) ( 0y 1) | 0y (2 ) (4 ) 12-1
200 0.5 3 0 2 0 0 4] 1.0 2.5
890 {100} (0 ) - ( 2y 0) | oy ( 0) | a) | 0) (0 ) 2z ) - 88-1
(100} (1 ) ( 1y | 0y ( 2y ( 0y 0) | 0)y (2 ) (3 ) 45-1
200 0.5 4 Q 2 0 1 0 1.5 3.5
1780 (100} 1) - 3y « 9y ( 0y « 0y | 1) | 0) (1 ) (4 ) - 50-1
{100} (o ( 1y « ar ( 2) | 0y ( 0y |« 0) (2 ) (3 ) 99-1
200 0.0 10 17 54 ¢ 1 0 33.0 36.0
PC {100) o = ( 8) | gy  23) | o) | 0y | o) (29 ) (34 ) + 71-1
{100) to ( 2) | 8y ( 31) | g) 1) 0) (37 ) (38 ) 06-1

g: chromatid or chromosome gap, c¢tb: chromatid break. cte: chromatld exchange, csb: chromosome break, csc: chromosome cxchange.
TA: total number of cells with aberrations excluding gap. TAG: total number of cells with aberrations including gaps,

NC: Negative control {dimethyl sulfoxide}

PC: Positive contrel {(mitomycin C, ©.05 g g/ml)
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Table 2-4 Chromosome aberrations in CHL/IU cells treated with Propanoic acid.,3"-thiobis-

[continuous treatment:48hr]

59 Conc. Cells Polyploid Number of aberrations
Time(h} Judge. TA TAG Judge. Silide
mix ( @t g/mL} obhserved cells (%) g cth cte csh cse other (%) (%} No.
200 0.0 5 0 2 0 0 0 1.0 3.5
NC (100) (0o ) ( 3y |« 0) 2} ( 0) « 0) 0y (2 ) {5 ) 81-1
(100 o ) ( 2} ) 0} ( 0) « 0) ( 0) (0 ) (2 ) 31-1
200 0.5 2 1 0 0 0 0.5 1.5
111 (1003) o ) - ( 1y o 1)« 0} 0) | 0y 0y (1 ) (2 ) - 58-1
(100} (1 ) { 1)y ! o)y ( 0y | 0) A 0) 0y (0 ) 1) 09-1
200 0.0 ¢} 0 1 0 0.5 3.0
223 (100) (0 } - ¢ 3) 0) oy | 9y o 1) 0y (1 ) (4 ) - 75~1
(100) o0 { 2) | 0) ( 0y « o) 0y | 0y (o0 ) (2 ) 27-1
200 0.6 1 1 1 o] 0 4] 1.0 1.8
- 48-0 445 (100) (1 ) - { 1 1y | 9) 0y ( 0} ( 0y (1 ) {2 ) - 90-1
(100} (0 ) ( 0) 0y | 1) | 0) | 0y | 0y (1) {1 ) 78-1
200 0.5 3 0 2 Q 2 0 2.0 3.5
890 (100) (o ) - ( 0) 0) 1 | 0) 1y 0y 2 ) 2 ) - 56-1
(100) 1) ( 3) ( 0y ( 1 | 0) « 1)y )y 2 ) {5 ) 35-1
200 0.0 6 3 3 0 0 1 3.0 6.0
1780 {100) o ) - ( 4) 1y A 1) o 0) « 0y |« 1 (3 ) 7 ) - 73-1
{100) o ) ( 2) 2) A 2) 0) o 0) 0) (3 1} {56 1} 24-1
200 0.0 11 23 85 3 2 o} 49.5 52.0
PC {100) to - ( 8y ( 17} { 45) | 1)« 1) { 0) (53 ) {68 ) + 37-1
{100} (o ( 3y ( 6) { 40) ( 2) A 1) « 0) (486 ) (48 ) 97-1

g: chromatid or chromoscme gap, ¢tb: chromatid break, cte: chromatid exchange, csb: chromosome break, cse: chromosome exchange,
TA: total number of cells with aberrations excluding gap, TAG: total number of cells with aberrations including gaps,

NC: Negative control (dimethyl sulfoxide)

PC: Positive control (mitomycin C, 0.05 p g/mL)
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