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IVAVEBEDERRNIC BT AR A KR E BREEFM 457201, ICR F<yR2HNT
SR O e 1B MK E R T, 27, IMARBO B 5 e P T HIbIcHET
HRABEToTRKMERZRD, ZORFRICESWUMIARBE ERL , RO ELG
N

BHFHRRCIX. M~ AZAVT, p- PV % 250, 500, 1000 3 KTF 2000
mg/ke/day DT, 24 FERIRINEC 2 EAHIE RS Ui, ZORIE, HERE-LICH T HE
biigdsofe, £, 500 mg/kg/day LA EOR BT, MEEESHICRIBRO BHHHERIFWD SN, L
TeioT, -7 RAOMICIIFEEO B\ LR HEZETRO LN T, Wb RAmEi: 2000
mg/kg/day LA L TH-Te,

FETFHRBR O RICESF | INEAREIT, BE~ T 2%EH T p-MeA/VI8% 500, 100033
KUK 2000 mg/kg/day DFIRT, 24 BSRIFING C 2 [EEaHlEE DB 5L, Bt E0 24 BEMIC
B BEFEAZERL , MEDBEEIToT, TORER, AN BOREGICLE/MEHER
SR, S0 A B R HI I B8 o R o 7o, — . cyelophosphamide monohydrate %
50 mg/kg 55 UTcBE e FRRE I, /MRS oK IETH RICHIIL , AR LR
PICB TR B ERFER AR LL TERFMICHE2V L DO THHZ LA REERI LT,

R ERPIZ 5 HEFTIR M ERD LI |, M R E N LN OREL ORI F 22 I
BREIGRDON T HRWHORS I X5 H EHEOEAH R D bhed ok,

LI EDFEERPS, ARBREN T Tk, o VA VBRE, =V AR RIHIRIC WO R B
FRIEAZRERVLDLERTD,

HERE

ANV EEDEERRIC BT DR AR REFEERRE TN, v A EHIRE R
BN A Ef LT,

BEAAFZM1L£GLP

ZORBZ., 1FHREEDEFIBOIRBROGEIC 2T CER 155 11 A 21 B, BEaRE



1121002 &, 5L 15-11-13 BFE 2 &, BRIFRLEE 031121002 5, —MIE FRR 17 4 4
A 1 B)BECTOECD {EFWHABRIETANT AL 474/ L8 DR IRE S/ R |
(1997487 A 21 BEMR) ITZEHAL , [{L2%'H GLP) (FAk 1542 11 A 21 B, ¥R E 1121003
5. ERK 15-11-17 BUEE 3 B MIRAREH 031121004 B, MAEWIE PR 1748 1 B %
WP CHERE L,

MHEETE
1. BRI T

BERWECTHD - MANER IS 4-AF L% BB, B MBA, 364 sbenzoic acid,
4-methyl-, CAS No.:99-94-5, 53F & :136.15, 53 F: CgHyO,, Iy bR o
99.3%, B Tid, T<OTVRBBERRIENK ChD, HBRWE
DHE(rERHER %S Appendix | ITRT, tBRDHIZ fiE

R CHMZEIRICAN, IERE T CERERE L

R BREOREMC OV, FERY IR TR T, TERE T RICEH L8R
RO EREAIT LR R BRI EERI M TR E Chofe T Li e S (Appendix 2,
CLP ZE7EA) , 7235, YR B IR RO EMEIT SV Tl GLP ZE8 F-CORERITEI TV RS,
{ERHRILCE SV ER ThHHT LMD, ERWM PLE ChY ., YRR OEMEMEICEE
Lz EHIlrL7,

2. [Etont Bedb B

Bt EEMEI, cyclophosphamide monohydrate (B§#5: CP, CAS No.: 6055-19-2, oy b
#:113K 1406, HiEE:99.8%, &3EH : Sigma Chemical) % v i, BT ARMB1 20054E 1 A 18
BICHEAL, fERrE ClmERLIS,

3. KPR IOFETRIF

HAEF ¥ — 2 Y~ (CR)) BAREME L Z—H56 8 @B THALKE ICR ZwU X
[Cr1i:CDI(ICR), SPF)%, AT RZELr 6 HE (FEIETFHRR) HDV N 7 B (MEARER) |
B LBUEEFRPDTEE L. AR LU RRRBICRE ORDLNRNEINE 9 B CRERIC
AL, REFRTIE, B, BE7 A AV B ARSI HE S 2L, fF



=, RBRE S ). AGTEESBLUAR B 2ER LB A —F 2T TREE
BAEAToT, FRBRICAWEDOAT H | RERL AR IEEFHEZ L TR T, /R
Biii, BRBROERBEKTRIRBEAAIL LIS R,

oy A A ATrEhinEc b7
HE 15T 28.3~32.7g
TR 200648 H 2 A
#ifE 15 T 25.6~27.7 g
EARR B 2006%E8 A 16 H HE 30 T 28 8~329¢

Ehipit, £REBTAMEZEL T, FARE:21.0~25.0C, FFAEE40.0~75.0%, #E -
#9 15 [E] /A0, T 12 Refil] (7~ 19 R ISR BSh T EN T R BEL T —2Y—
(B AR AL —) F Adul TPX MR —27 (143W X 293D X 148H mm, CRI I 1 PL4*2iY
L, BEREEHCE-2, BAZLVT) LAEA (FEFTH/AEBHA) 28 hiERSE CHELE,
¥, FTEHIRYP. AFEEOREBICREOERFT TN T 22.0~24.5CELT 49.0~
TL.0%THY, WTHLFAGHENIC ST, R, LR K LUBRB D SR TI.
AR KRR ST T RO H DIRABIT 2D o T, ‘

BYMORES L, Bl T RFOMME RE N, FHED + 205LL N ORIz H S B D F A5
HERER 12 UL (R T aER) 35 K UMEE 25 I (/M EASRAIR) 20840 | RS LSRR Tl s
&V iToTe, BT HOBBIZIL, MEZ A U IC kY BICE BB 2EL., r—PITik,
HILic Ao R258M I —Fic, RBE . . BE@RER) BLUTmESE2RALTREE
I A TR AT o7,

4. BhHpGoORES VRS Fik

PERME I, 0.5 w/VRHNVIRE U AF L lar— AT N AYEHE (0.5% CMC Na) ¢, BLIF
FERIEN BB L0, S E O FEIR (R RHE) L LT 0.5% CMC Na vz,
0.5% CMC Na i3, ARAvAe—zF N s (S5 4720, LA 2 A RS Rk (s
F3 |K6A81, KIFERIE T I5) ICTAMEL T 0.5 w/vilSFRBEL 7=, 0.5% CMC Na kX, 88U, Bk,
R T CREL, SR [ ERLUNICER L,

HERE R S REIL, BECLICANET ok, T2bh, BESLICERDEZREL, 1L
HBIUHFT AW TERLRYS 0.5% CMC Na 2INA TG L, FRREIRIS, =T 433
U7 3%—THLOFRARE | (B30 AR-360M) & /TS L7 L (AEENE £ 2000 rpm.



B =i B - 600 rpm. 5 43) #&, A— VI TARAN, 0.6% CMC Na 2012 THEBREDEBRMEE
SR U, RO EREREL TR, N (REHE: 2~5TC) 5. KEB&ET
THREL., #ARE 3 B WER L, SR HR S REDOPBRBEL L TIZRT,

= TR 1 25.0, 50.0. 100 #3XTF 200 mg/mL

sNZA AR :50.0. 100 F3LTF 200 mg/mL

WEE R 5 REOTHRIC, R# RNBLOEAIIFD LI,

AB. HRYEIEES T, 1.00 BL00200 mg/ml. DFEEITBVTEHET 3 AROZEM
BLOB—EH, BEPFRF CEBLIFRER (RBE 5 A-01-069) I BN TRERS LT
D

INEAR BRI AW 2 TOREME K ERKICDWTCE, BEHIERTC, Tiosdiit
s hs’F7 (HPLC) 2 AV T& BRE B L O — R E o7z,

Gy

WERHERGRAED 1 mL 2R, A8 )~V T—ERL LS, AZ/—/VTHERRL
THREHSREM LU, I, RO EELEROIOMU, AY ) —MTEIRL TR R
(2, 5 HBVNE, 10 pg/ml) R LU, SABHATRES L UMEEERRE L T HPLC I CRIEL.,
BRSO DIERR T B8Rk Bl & NI BE 2SR T,

HPLC &A%

ST AT A Inertsil ODS-2 (P98 4.6 mm, F&X 150 mm, BEFEE 5 pm,
V=N AL R)

BEH 0.1%V B8R/ 7 h=NU/LIRE (6:4 v/v)

)i 1.0 mL/min

D7 AR FE IR 40°C

NEWR 254 nm

AEHEA R 10 pL,

F =R D= EGRR AR —I

EEHERBIUH—RBROFER, 50.0, 100 3BLTF 200 me/mL ABYE RO p-FLALBD
e SREDHY 3 RROBERMOIIEL 1L, FR 1 99.4, 95.4% T8 95.9%%



EEMED 98.6~102%ThN, Wb, RERFHEEFIC R L /72 2. (8 5 85.0~115%, ¥
— i - FEEIE D 90.0~110%) Z¥7- L7 (Appendix 3).

BEAtE s BB E @ CPIC oW Tk, HRA BRI (MG¥H 5 K6ATS, REBZETH) [
LT, 5 mg/mL IEEETABL , FELpcR BV,

Rttt B E B L OB E., [FTR(EEHEEIRIBBRO T HEIC OV T ICHE-SNT
BRI OB S L, B E BRIV R B HEE BT 24 REHME T 2 ERE U, BB
L, EHEBLU=UAHEEEREWC 1 @EEFE RS, B TFRABROR S
2006 £5 8 I 8 BLTRY BIZ, IMEAREBOE 511 2006 4F 8 A 23 BXU 24 H (BAER IR
2006 ££ 8 B 24 BODI) (Z{Tole. REFEZNX, Wb AT 10 BE~11 RO R THoTe, &5
Z /X 10 mL/ke/day &L, FIEHLE OERNCRIE L/ ERICESWTEFZLICEH U, 9
Bl SO R ERY. FETHRR TriaE:31.9~36.8 g, Mf:28.2~32.2 g, MEAHERT
{1 :32.9~37.9 g Tl

5. RUBRIR{E, 1500 JURRNT
1) B TR
O=BHOBRE
FHEF BRIz BV TE, MO~ D 2% AV TEL FORBME R SR, £H0h
@Mt 3 ILiLiz,
EHORSER, BEEEBLUHMNESZLITIORT,

## BEER HEEH B a5
(mL/kg/day) i3 i3
MBA 250 mg/ke/day B 5 10 2 TI~T3 T18~TIi5
MBA 500 mg/kg/day B E5H¥ 10 2 T4~T6  T16~T18
MBA 1000 mg/kg/day % 53F 10 2 TI~T9  T19~T21
MBA 2000 mg/kg/day #55 10 2 TI0~T12 T22~T24
@— kBB R

HREDERZ. R 6 &R LU 22~24 FRR AL B IR REEERUL
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 BUEFHERBROFRICESVTC, A% AV T500, 1000 3K0°2000 me/ke/day D EER
Va5 L, MR R (K 10 mL/ke/day) B LUNEAEST FRRE (CP:50 mg/ke) ZMMA T 5
Mgk L, &8F 5 RO ERT>7, B IBHERRD CP 12T ICR Rfff<r
AL 50 mg/kg O FE BABIE MG 0 RS URES | B 5% 4 KEIC/MER AT D58 R ifusk
DHBBENRFREITHNT 5288, EEFAFICBOTRBSITOD,

HROWEER, HEEEBIUBHEREUTFICRT,

s ( mjfiji) BLEES K
B2 {t:36F BB ¥ (0.5% CMC Na) 10 2 1~5
MBA 500 mg/kg/day $&5-#% 10 2 6~10
MBA 1000 mg/kg/day #5-5F 10 2 11~15
MBA 2000 mg/kg/day -5 10 2 16~20
B4 PR (CP 50 mg/kg) 10 1 21~25

@—BUIRTROMBE
B GDER. 1 6 KRB LU 22~24 Fil#&ICERB LU —RBHRELE,

OF MR EREEAD R

INEDBEDT- DO BB HEAIL, Hayashi 5O e it TR#EHR 549 24 B5H%IC
YERIU . BHERL P HRIC X0~ I REREESY | WO KRB AR B LR, T ORI
LT 0.6 mL @7 R5{FM i (Lot No.: 1248874, Life Technologies) T il % 5 L& 12 BV
HL, 200X g T 5 FEELSBEL CEHEER D, Il Ry T/ Lk, B M
BOBABIKICOR 3 BB BBMHEA NI, ArERERAC, RS SLINE S
BIUATARFEZELRALL, FREBHREARIT, BRERE, 25/—0VT 5 SlBEEUL, &7
PEEHEA T, o FESRICKES T, BRE S La—FEFRIUATZFEFERRLET
SRR L TE—MEL, SABERECTERTRE L,



@EUBEEAD T2 ALY (A0) BN RO B XU/ MEOBIS

E—LEVD 1/15 mol/L Y ER I A Lz 40 pg/ml O AO EREIRAB R DIEH]
IR ERIETEE T L., 05— FA% 0T T 510 nm DRULT 44— RS
N—hiER o EHEIREE T ¢, 100 HOx LKL 10 FOFRV ARV TRER L. Bl
BEERIT, FREKICONT 2 R OBBEFICIVER UL, 1 Kb 2000 {8 (1 £4&7=9 1000
) oh#E AR kEBEL ., TOIHNEEAR THHAIRMROEEFE 7, £, Bhina
DEFEEH|OEELL T, 1 [L&7=1 1000 8 (1 £ 370 500 {8) OFRMmER G Rn kB L O
BRI ER) ZBEL T, iEROEROFATEERL Iz, |

OFHHART
IR BRI

B s T L B S B 0D/ AR (TH5050) 25, BRSO e 5 DR o
DRI (A =3 X EEHEREE) NI B e

BB 1T D\ T, R T L BRI T 4 5 B3 S O e R O R .
Fisher O ERERE IR (5 MIRTE) 21T o7, BEICHIE>Tit. B EHFERLT
Bonferroni O MIIE 2247 o), Fie. VB BLERIE 00 B (4 ef) F A1 1o oV T |
Cochran-Armitage OEFIRE ¥ (F R E) #1Tol, WThOBREICSWTY, FEK A
5% 1%& L7,

(FrinBfrpic L2 ERD H3E)

AR O RN FIOEEE L COHFER MO LRI ONT, £ Bartlett BE Y120
e R 2RO B o—#ki @ﬁ”fﬁ‘:"ﬁ‘ﬁf:a ZDFRER ERWTHoTZEPD,
Dunnett $R7E * (FMIBRAE) Z AV TR MBS A B E IR S L O THEDOEDRTES
TTolz, BRPERBREF LRE R BRFE L O BT SV T, FRE YI2XD 2 RO 8o —1EMED
BREETO, E5BTHIEND Student D ¢ R ¥ (MR E) 21T o7, Bartlett MEIL
TFF BREDF BAKEER 5%& Lz, Dunnett B TR LT Student @ t REDH E AR SHEBLT
1%L,

SFEFRMIRDLEICE T HRMeHET O REL LT, ARRIMEB I CEBYER RBEOH &
T —2EEBEILLT, HBRDEOE WD~ R SR B,
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WRHENEHMARIIEOT, RAREEFERIERFRTOEIOYERL, etfRiroft
Bablic, HEREFEIEBICRENEHOYET —2., B0 ~ DR EBELHE|C
LTREMIIToT,

BREERE

1. BT AR

M =7 2% VAT 250, 500, 1000 3808 2000 mg/ke/day ORGP 5RELTRIT, 24 1%
I T 2 EEEHE RS ICLIBUETRAREER L, TORR, HHEEbIZE CIRED
bt o, E7z, 500 mg/ke/day LA LD T, MiEEXGIC B BEBK T H25V IHEE 2%
g bhis (Appendix 4) ,

ERoBER»S, HEERICHLALEE IR DS P, HEMELS ISR X & 2000
mg/ke/day EL -TCdhode, 0T, AEARRBITEEOZ% v T, @ A% 2000 mg/kg/day &
LTiTHnbiL,

2. /AR

VT RO GV T, LT ED LI o7: (Appendix 5),

AN BB B L USRILERTPIT (5D B HAE ARILIROD L SE % Table 110777, EMESHHRRE R X
Uk FRHED/MZ L BLAREE (ERHE) 1. W bR BB DO 7 —# (Appendix 6) D
o> EOMEE CFEHE = 3 X TR ZE) N Thot.

TR E R 5 HO/NNEHBBERE IS WTho B &8 W Th R BRI B U ORRHF
MICEEREMERD AT, AREELTERBNTHEmb b Rhot, —F,
CP 2 E LBk A Cr, N 19K ECHEICIML., ARBRAE AN



B REARFERHREL TEMICFERWHOTHD ZEBRERBINI,

FRAERTIT 5D DHFEHRMERO RIT, BHERHRFL TN OB LOFICHEFHICH
EAREIIREDONT | HRHHEOR 5 ILLDE BHAOEMMIER IRD bR T, T
ORBILIFREEDEEIRIRBRO FIEZ DWW T NREN B ED ERTHS 2000
mg/kg/day % B A EELTWEIEDS, BRBREERIL/EBREEL N5 LT+ EHE
DD EE X DILD,

26, ABRHHIC OV T, HIRRRERRBR TR, FoA=—RX NhAZ— I
faz AV ARk R E RS CIIBEORREREREST TN, BIEME ThHD 4 tFa¥k &
BERBIC OV, HRERERABB LT v/ = — X NARF— SR MRE VWS 5E
HRERECLLICBEORKERRESL NS 7, 3-AFLEBFERICOVTIL, BHRER
FRARTIEEE, Fra=—X 22— Mz RV RERRERBR B OR
2amEsh s,

LLEDRERDD, ARBEME T Tk, v vARENRIZBOT, p- MAVBRIZREERT
HRAEMETERV DO LHGHT D,

BB
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Table 1. Results of micronucleus test in male CD1 (ICR) mice after double
oral administrations of benzoic acid, 4-methyl-

Animal % of % of PCEs
Group " * b
No. MNPCEs in ERYs
1 0.15 55.0
Negative conirol 2 0.05 41.3
0.5% CMC Na 3 0.25 48.6
10 mL/kg/day 4 0.05 53.3
5 0.15 49.8
Total 13 / 10000 2480 / 5000
Mean + S.D. 0.13 £0.08 496 +53
Min. - Max. 0.05 - 0.25 413 - 550
6 0.10 41.1
Benzoic acid, 4-methyl- 7 0.00 475
500 mg/kg/day 8 0.05 58.7
9 0.20 57.0
10 0.05 40.4
Total 8 / 10000 2447 | 5000
Mean = 8.D. 0.08 + 0.08 489 +8.6
Min. - Max., 0.00 - 0.20 404 - 5877
11 0.20 58.3
Benzoic acid, 4-methyl- 12 0.15 58.1
1000 mg/kg/day 13 0.10 45.2
14 0.00 42.4
15 0.10 62.6
Total 11 / 10000 2666 / 5000
Mean + S.D. 0.11 +0.07 533 +£8.9
Min. - Max. 0.00 - 0.20 424 - 62.6
16 0.00 41.0
Benzoic acid, 4-methyl- 17 0.20 46.3
2000 mg/kg/day 18 0.05 51.5
19 0.00 48.1
20 0.00 49.9
Total 5 / 10000 2368 [/ 5000
Mean £ 8.D, 0.05 = 0.09 474 +4.]
Min. - Max. 0.00 - 0.20 410 - 51.5
21 2.85 37.2
Positive control 22 1.70 39.8
CP 23 1.85 46.4
50 mg/kg 24 2.00 54.1
25 1.25 37.8
Total 193 / 10000 ** 2353 / 5000
Mean + S.D. 1.93 + 0.59 471 £ 8.5
Min. - Max. 1.25 - 2.85 378 =872

a, % of micronucleated polychromatic erythrocytes in polychromatic erythrocytes observed
b, % of polychromatic erythrocytes in erythrocytes observed

0.5% CMC Na, 0.5 w/v% Carboxymethyl cellulose sodium salt solution

CP, Cyclophosphamide monohydrate (single oral administration)
**_Significantly higher than the negative control at 1% level.
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General condition and mortality in CD1 (ICR) mice after double oral administrations of benzoic acid, 4-methyl- in the preliminary toxicity test

Number of mice
Sex Dose Number of mice General Hours after the 1st administration Hours after the 2nd administration
(mg/kg/day) administered condition 0 6 22-24 0 6 22-24  Mortality
250 3 No abnormality 3 3 3 3 3 3 0/3
. :
500 3 1\? abnormality y 1 3 3 0 3 3 0/3
Decrease in locomotor activity 2 0 0 3 0 0
Male 1000 3 Nc.u abnormality N 0 3 3 0 3 3 073
Decrease in locomotor activity 3 0 0 3 0 0
No abnormality 0 3 3 0 3 3
2000 3 Decrease in locomotor activity 3 0 0 3 0 0 0/3
Prone position 3 0 0 3 0 0
250 3 No abnormality 3 3 3 3 3 3 01713
500 3 N(.) abnormality N 1 3 3 0 3 3 073
Decrease in locomotor activity 2 0 0 3 0 0
Female 1000 3 NC'! abnormality N 0 3 3 0 3 3 073
Decrease in locomotor activity 3 0 0 3 0 0
No abnormality 0 3 3 0 3 3
2000 3 Decrease in locomotor activity 3 0 0 3 0 0 6/3
Prone position 3 0 0 3 0 0

¥ xipusddy
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General condition and mortality in male CD1 (ICR) mice after double oral administrations of benzoic acid, 4-methyl-
in the micronucleus test

Number of mice
Number of mice General Hours after the 1st administration Hours after the 2nd administration
Group administered condition 0 6 22-24 0 6 22-24 Mortality
Negative control
0.5% CMC Na 5 No abnormality 5 5 5 5 5 5 0/5
10 mL/kg/day

Benzoic acid, 4-methyl- 5 No abnormality 5 5 5 3 5 5 0/5

500 mg/kg/day Decrease in locomotor activity 0 0 0 2 0 0
Benzoic acid, 4-methyl- 5 No abnormality 0 5 5 0 5 5 0/5

1000 mg/kg/day Decrease in locomotor activity 5 0 0 5 0 0

Benzoic acid, 4-methyl- No abnormality 0 5 5 0 5 5
2000 mg/kg/day 3 Decrease in Jocomotor activity 5 0 0 5 0 0 0/5

Prone position 2 0 0 5 0 0
Frsitivs Genioal 3 No abnormality 5 5 5 0/5

CP 50 mg/kg

0.5% CMC Na, 0.5 wiv% Carboxymethyl cellulose sodium salt solution
CP, Cyclophosphamide monohydrate (single oral administration)

g xpuaddy



LI

Historical data of micronucleus test with male CD1 (ICR) mice in Hatano Research Institute

(from May 23, 1994 to July 27, 2006)

Group Sampling Number of Number of Percent of Perecent of
time (hours) experiments animals / group ~ MNPCEs / PCEs" PCEs / ERYs"
Negative control 24, 48,72 75 5 0.13 = 0.03 53.1 + 4.1
(vehicle™) (0.05 ~ 0.24)° (456 ~ 62.7)°
Positive control 24 66 5 1.99 + 041 323 £ 3l
(CP 50 mg/kg) (1.01 ~349)° (33.7 ~ 64.7)°

a, Mean = 8.D. of each experimental means

b, Distilled water for injection JP, methyl cellulose solution (0.5 and 1%), carboxymethyl cellulose sodium salt solution (1%),
saline and olive oil were used as vehicles,

¢, Range (Min.-Max.)

CP, Cyclophosphamide monohydrate

9 ipueddy
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