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C

PREBRAICHDH A hra=4>"—/L] (CAS No. 443-48-1) |25\ T, JECFA &) EMEA
DOFHmESE 2 AV TR IR AR 2 ke L 72,

FHmIC AW ERBREGEE L, EEhie - 3 (v A, 7y b A XKUE M), EBs
B, BB (TR Ty RO X)), ElaEEE (T b A XKLL, 18
B (FUAKROT v M), AEFEEEE (VA Ty FRUOK) FEORBSIETH D,

A ha=g > — )& A= in vitro KON in vivo DEFREEEMERERI BV T, B R O
REORERNME DNz, A hr=F Y —UTHEENTELTIN, ZO\|ETELSLE R
12X L7 21T DNA LR L CEBREEEERT 5, b haeEatiddEmch = havl
EMEBTT HEENTFELTEY, & MIBWTH IO DEEERICL Y XA ha=FY
—NO= LB, BoalEarRBB T2 RENRE o/, —H, A hr=F
— /L DETTIE, I FFHEAEEN TITHEICHENTEZ DI WZ & XN Germ free 7~ R C
A ha = — IV OBRTTREDPER SR LG IFFIEERNIZER T 2E T
YIOAERRIIGEZEICER T2 Z 03B 20N, LnL, B FOBNMEREICLD X
k= — VOB ERSINDNE I NNIALNTIERLS, A hn=FY—)L
DIFEHAEOHEIRGICEY b FTDNABERAHALN TS Z &b, BREZEEER
I, A b=y —UNERIZE - CRHIE E 72 D BEEEZ R T AREIC OV IS ET
RN EH LT,

F72, v URAKOT v EAWTEENAUERBRICIBWT, A =&Y — IR A
DERDHNTND, b MIBITDEFREICBW T, RS OREEIVRERENTEY .,
IARC 1, A hu=FY —/L%&t MIXL TENAEDFREENH H2WE (7 /v—7 2B)
IZHE LTS,

UEDZ &0, A hu=Y — WIBEHEERDPAME THLZ EPBETET, —
HEBFFAEE (ADD ZRETH I LIT#EY TRY,



7.

R ER R OTIREER 279, £72,

il REMWFAEERDBE
. A&

FUR A

. AU D—HRA

% A ha=Fy—)L
#4, - Metronidazole

. fEFA

CAS (No. 443-48-1)
g4, . 2-Methyl-5-nitroimidazole-1-ethanol

. FR

CeHoN:Os
 H7E

171.15

EER

(\OH
0,N N YCH3
~
N (PR 2)
FRBE MR MERIKR

A b=V =L, 5=btuA ¥ VEHIBTAHURBRAITHS, A hr=F
V' —=d, REIIEERNOBGETTRICEI DTS, = P MEAEmIcZELL., it

FIGOBFTHER LI Rafxi LT b N,
DNA Z8Jir L, DNA 68 AMBEORNLZELERS LbMESNTWD, (3, 4)

Mo cid, B (P a7 A PLARFR— KO X FETA) | RHEHRKIERES
NI TaAT A, TINRTTIVTL AT EZ—RKOIrA RN PTL) [T

DRGHEDIRIRIC e FHERS & LTER S,

(M 3)

AARTIE, BHESRME L UIER STV, B MHERMRE LTHY =€

DG T D EHESNTND, S

U HEO—fIE LT, R a2 REOHA,

FTAIE, Y Ay F—v'n U BQYEFOIRREE L LUK S TnD, (B3, 4)

fods, HOT 47 A MHBEEAMBELC, BRICENT IFRE & S5 RES

WH, RAIZIEIA br=FYy—L e LT, 17—

JLELT1EI250mg # 1 H 210110 HREEE O GT 5L ShTns, (i 4)



[l REEICHRIMEDOHRE

AFHEETIE, JECFA KN EMEA OFHEESEA R, A he=F>Y— I3 5E
TRIREEEEE L T, (BRR 3~24) W 0 FEYIERR S OB IE AR 2 AR 1 TN 2

R LT,

FREAB R OEERBR THOONIZA =2 — L OBIHHEEBLEMIZ OV T

(X, LU OB Z AV,

HEFR

{EREAVATS

l-ethanol-4C] X he =% —)L

X ) —)VEED 1 DRFEE UC TIEFH LI-HD

[
[2-ethanol-14C] A k=% —/L

T ) —)VED QN DRFEE 14C TR LIZH D

[ring-2-14C] X hm =%V —)L

A IFY—NVERD 2NDRFEE 1UC T L= b D

UC I A =4 —)L

LB RO S D

1. RYBERVEEHR

(1) EYFREHER (IRORARUTY R

@ iR

Z v hTlE, A ba=XY—LOREOEE 1~2 K% IR O+ OKEE
B (Cma) ICEELTZ, 1R ICEREED 80%RIN Sz, SHAMEIL. BiRkE
E—E LU, MHEEIC—ET 2REEEDIERR, 1B, & &K OVEEH O

M Sz, (B 3)

v MIBITAHA ha=42Y—LOMmEFOLREH (T 1F. EIRNEERFTIX
11 5. BERNERERFCIL 13.6 I CTh o7z, A hu=F V' —Li%. FEIEEE&E
LU CRFICHERIE XA, BEH 28R KONGRS 218 L CEFRICHER S =, (&R 3)

Z v MIBT 8RBT 238 [11.1. (1) @] 123\ T, R, ERORERF OHE
MR LI 58%, 24% KN 6% ThhoT=Z &b, A hr=4FY — /L OO
HREOWINRIL, D7 &b 64%LL LB b,

@ 7

7w b (Wistar 2 X% SD %, M, (AE 200g) (Z[ring-2-14CI A hu =4 —/L %
HERRO#&E (10 mgkg () L, &5 1. 4. 8 X124 B4 OFARRE T Ot

TEMEREEDSRIBEIEIC L 0 HIE ST,

FAERE T OB EMRE 2% 1 1R L=, T ld. FRTK 8 B, AT TR 10

FEE R O g 34 BFffi Th ~ 7=, (ZHE 5. 6)




£ 1 Ty hOUCEFHRA ha=F Y —)LHEERAOBEEZIZBIT5

bk ORBEGHEMERE (ug eq/mL 3 g)

. BeHE R ()
BHER 1 1 3 21
JiliR7E3 6.36 3.32 1.35 0.21
JrFfls 11.04 6.84 3.41 1.06
ek 8.57 5.04 1.98 1.57
B e 14.24 35.40 30.04 13.27
i Al 5.71 2.48 1.12 0.29

F

VT ATIL, A ba=& Y — LK OEORE
F L OSHRRIC o A LT A b=y —%
DK 0% THh-o7-, (B 3)

fetgBr z i L, Eia Ol
ES ?L/JrEP AT, %@/&F_ | AR

><11F

@ K@

7 v~ (Wistar 58 X% SD %, Hf, 200g) |ZA he=4Y —/LZHEREOES (10

mg/kg (KE) L, &51% 24 FEEOREOMEHHOREW N ERE s o~ N7 T 7 4 —
WX VBN,

PRI 14 OB S R Sz, £0 96 6 fEEHIL, A he=FY— (&
B8 15%) WNZZE ORiEE KM N7 V7 v AEEEaE R (EEI T~11% K N 3~11%) |
1- 2k FEXvoFL) 2k RaXy AFA-5=hadf 34— CT TR
Al W9, 4%), 1- @B FarfFi=mFi) -2-UNLARF /5= haAf IZ)—)L

ULF MG B &V 9H, 0.2%) NS 2- A F/L-5-= haA & —)b-1-A JL-FE
fe (LT M@ C) 209, 5%) Thoiz,

AR 1T 3 RO MBI DR S, EDITA Fr =2 Y — W2 OFfifig
L7 T v sk chotz, (BB, 6)

Z v F O, SRR SR IBENEED 9T% N R E A E O E EHEE L= b
A IF =L TEOLN TV, (B 3)

@ HEtt
Z v b (Wistar 528 X% SD %) (Z[ring-2-14C] A h v =% —/ L& HEREO#E (10
mg/kg RE/H) L., #5424 FEEIOJR, #&X O COs DRUERIEM:ZHEIE LTz,
HEHEMET 4 BRAICHZ0 . EICBEO SRFIC BE5-ED 58%) HEM v, KH6
NS 24 BEEILIN (B 5-E0 53%) 1ZHEES L=, FEF S IFHREED 24%03, CO.
& LT e%ngitsni, (Zfe6)

FREET DT v b (6 IE/Ef) (Tlring-2-14CI A b =&Y — /LA EARNEEE- L, B+
PRAE STz, £z, B0RE- 6 R ORI R G RIE S,
FIRPIR 502, HORTEMET 6 BRI o7= V AR 7 D S 4u, ARV iR 4%



HBD72%TH Y, BHEIILS HICKRE 2 (14%) Bt s, F~o&kE
TR I 3% Rt S Nz, (B 6)

(2) FEWEhREsEER (B ~)
@ BRI - 2
A Rha=FY—E, ROBEGE, @ETEDOECONIRIN S, mAEFORE

%, 500 mg @ 1 [El% 54% 0.25~4 B LINIZ 8~13 pg/mL (2T 5, H&E & MR
FE & ORNCEMRBURAAL Y SLODIE, 200~2,000 mg D TH 5, 6~8 B =L D
KEHEETIX, HAREOEFOEENELZ 5, £F00OIEFOERIIAEKRGE
EaRY, A b= — OIS B Tield 8 FEfE T, BFE THEE DIEA|D
DAL, BF DKRGODANZTFE L, MEFZ X7 FEEOEIEIL. 20%LL T T
bb, (ST

At (5 1) IZA br=2Y—/LPiREE 250 mg Z HlEREA#REG9 5 &, 2 K
IR S EZ R L2, Cmaxd 8.7 pg/mL TH o7z, (B 4)

ARG T, A bo=FY—ud, BHFENLY IS, IRTmRIIBIRENT,
AMFHIRI A ERITITE 100% TH > 72, Cmax (MLHE) 1359 1 FFRERICA B, %5 24
BFAITR 121 T <{EnCHt sz, (BIR8)

A hua=&Y—E, BAEEG% LIRSS, ZERERFORREZRNIT 250, 500
1% 2,000mg DA M=V —)LaROBREIES &, Crnax (M) 13 1~3 FFREILL
PIZH DL, TDREIZZNZENTEY 4.6~6.5 pg/mL, 11.5~13 pg/mL, 30~45
ugmL TH-o7-, (B 8)

B TIL, A bu =&Y — Ui, BBHEN SRS XTI ST,
EESN- A b= — IR OEDGAEIZHEAT L 0 eI S,
Cmax 1359 4 FFEZ A BV, T OFEARBEICET 2 A FEIRIHZRITH 710% Th -
7o (BPRS)

A hr=XY— V72 BEEBRT AT /)L (Benzoyl metronidazole) D% 1 ¥REITK %
5325 &, AR (system availability) (£, A hr=%>Y"—/1® 80% TH -7z,

HIROGE TR, AR SRR O %50 44~80% T, FH 67% T o7, (B
1 8)

Q@ o
TR A MR BAE IR & A b 1 =& — LINARSE 200 mg & 3WHE = & 125 L T,
BFOMHEBEZBIEST S L, A ba=F Y — L3RR 2 8E L CRRIEICBITY
HZEREDLNZ, (BR4)



SRR 22.5 I ORBRN OVER 5 B OFENR 10 B2 &8O, BBRICA =Y —
JVINARSE 200 mg AR OG- L, 4 R U CRELT RO A R ol -~
TINR—o0 777 4 —IZX VBN,

B OV EEIT 4 BEFEIFRIC 3.4 ug/mL, 8 FFEITZIC 2.2 pg/mL, 12 KEfEF2IC 1.8
pg/mL CREFHO M & FFRREEICEAT L7223, FrAERomHREITER~0.4 ug/mL &
WO CHETH 1=, (BHR4)

RN DS EFEIT 0.6~0.8 L/kg T, 400 mg #FkNIES- L 72 & % Tl 1.05 Likg
Thol-, (ZHES)

A ha=g =, BN, IR, MER R OS2 S ek ORI L < B
7L, IBIEHETIINERIRE CET 5, (ZR8)

FAREFR DA N =Y — )VOXMIEREZR 2 1R Uiz, EEE SRR OSRIEE
REFH CIZMIERE 2% L 55%., K TlE 20%. K THE#EClX 10% TH -7, (BR8)

F 2 HMEMICET DA b =Y — VO IIFREE (%)

R RHIEEE (%) - RH R FHIEEE (%)
th EDRER 180 T= 95
NEZERRH 135 b bt 90
CSF (I4EHE1R) 120 B} 85
HEE T 110 B 80
YR 100 K5 70

SEREATIEIC & 0 RE L7omiE Z o X7 fEE3RE, 1 pg/mL O MAE R E Tl 8.1%,
10 pg/mL OEE T 11.2% Th 72, (BR 4)

t MZBITF DA ba =Y — OO K OFFIRNR G4 O Ty ld, £98 KN 3 B
Thol-, (ZR3)

@ K
B MIA he=FY—)L% 1A 3EREOES (250 mg/E]) L., F54% 24 FFEOR
HOREM D, N——ra~v NI T 4 —IC L VAL,
6 FEEOREY (X br=F Y — IV ROZEO7 V7 v U BEaaR, R C.
WA ROZFD TN a AR ONAREH B) BRIESHZ, (B 5)

A b=y =, £ELUTHRTRE SN,

PRI S L= e RS RETD. RECDOA ha=FY —LENED T
v a CEEEETRDY 30~40%% H, K@M A KOVED TV v AR FEL
R T 40~50%% 587, (& 4)



BENOIERTEHA ha =2 — 0 50%LL ERATFIBICB T AREIC LD HDT
b5, HEEOBAEIZ X > T, R A OB LIARD 2 FOEENEE SIS,
KRR L D & TieldE< R 128D, X b=V —LOfi kU a5
ATEEDTI LZ 50%IX REM AIZ XD, 7V o v VEBEREROIEE bERO Hivd,
A =Y —LVOBLRIREIE, 7=/ vEX—L L R=Y 1 VT 7o
Y. ZLTBELL Y )=/ Lo THHEIND, VAT VUAIRAIOAETONR
WEEETLEEZON TS, (BET)

@ Hitd
g otE B f) ICA Fu=& Y —/LNAREE 250 mg ZHER ARG LI-& &0
48 Bl F CORFHEMRIL, AWFRRIEETIZ 92% TH o7, (B 4)

A hu =2 =V OPR O FERFIIBIR CTH - 7205, B RO bk S
NDo TI%DIRDD, 14%HMEDBEML STz,
& 5 BEDRPAAIBRORFEGRICLD, FERIhoTe, BHR8)

A hu =2 =V OFRNES (1.5 g) D Tipld, 6.6~10.3 FFEOR T, Y
8.4 KifH] T o7z, KEMLAEMID Tipid, 13.3~19.1 FFHOM TH -7, 6~8 HfH]
T EICHIER G LI G TlE, BT OBEBER LI,

FFREREE OFFCIE, PRI Th o7z, BREOFFTIE, A hr=x
—IUZEALZ A B2 T iy, @O Tip3ER LTz, (B 8)

(3) R# (A XEUE )

AX (B—=ZVHE) (A b=y — a2 BET 2—712L 05 (100 mg/kg
H), Xiib MIEERO®ZRE 1g) L. &5% 9 RKHORFORENN—r—2
v~ h77 74— VLN,

A XK MBI AR Y — IR ChH -T2, [RHPEEY 3 FEEIL, 3
C. A ha=FY—=NROEDOT VI a ek THoT-, (BH5)

IFFHETIL, = beEE2H LA XY —VREZTOEEHRET D 6 FEONHM
[FE S, ENHIEA br =&Y — TN Z OFERN O 7 V7 b s, G
WA KOOI NI v RIS, @ B KU C Th-o7z, (BZHR9)

bt b Ty FRUOA XUZBITDHA ba =Y — VORBOMELK 1 1TR LT,

10



N N
Pt PN
0N N CHs 02N N CH,4

|

I
CH, CH,0CgH, O CH, CH,0S0;H

2-(2-methyl-5-nitroimidazol-1-yl) ethyl- 2-(2-methyl-5-nitroimidazol-1-yl) ethyl-

a-D-glucohydroxyacetic acid hydrogen sulphate

N
II J\ ikt &
V=g 2ol 0N 7Ny
I

CH;
CH, CH,0H
Metronidazole
| N KB 314 | N
I | | |
05N N/I‘cuon OzN N)\CH3
éHz CH,0H {Jﬁ%ﬂ:@ A (I:Hz COOH
fefb R C

N
[
ot T”l‘COOH fRan B

CH, CH,OH

X1 bR, Ty ROARIBITDHA = — ) LORBOE

A b=V =L, HRCIEEZ2ICRE IS, EEREMIT. OB LK
W7 a BBEEIZ LV ERSND, A XY —/IVEBROBRHKEY % & @ o EY
DN O, IBIEEIC LY Al s b, (B S8)

FEMRFL, IEEEHT LR A RORNEEORSE C Tho7z, (B 8)

IFFHIETIL, 5= b A I ¥V —/LD in vivo COMRENL, kT 0= b Rz

(nitro-reductase) THEMEZ OEZSEICEREL TW5, 5= koA I &2V — L, £
FELTA IFY —/UBELZ AT DA REMEZE LD, 2O DOREMOEMET
M TRl S0 TUVVRLy, (SHR 3)

(4) K& (in vitro)

[1-ethanol-14C] X iX[2-ethanol-14C] 2 h v =4 —/)L% T v N OBEGMEZEXILY
BARY DTN« N=T VTR EHITEEREL, A b =&Y —/LOMGED RN
b,

ZOFETTIEL 78 M7 2 REOY M2-hydroxyethyl) oxamic acid 23 [EE S 7z,
INSDZODMRFMWNTIE, = P ARV TA =Y — LV ORFIFETF R OESR
JRF NI _RTEENTEY, FOMIGETLINIE= e, IXY—LDA IX Y —L
BRO 12 LR34 NMBRH LIZRERICL VAT ERALNE 25T, (B 5)

11



OFERZBIT D7 ' F 7 2 REO M2-hydroxyethyl) oxamic acid 1%, #A b=
=H = VORI LD AR SN O Z < —FIC LEE v, 2o, A
XY T A X U H—BEDBE TR E AV TR X325 FTREMED & 2 35 3R
_NbHT,

X FUAXRTE—BEANA b =S — /L DIRTEHNGRIE S
% ) —)L7 2., Nglycoylethanolamine, MN(2-hydroxyethyl)oxamic acid, N
acetylethanolamine, Bff2, 72 7 I KRR Y L THD | A hu=FY—/{%,
MUSDORE TR A LT 5 Z ENB R b, SWA OB AXK 2 1R Lz, Zhb
DKL, N (2-hydroxyethyl) oxamic acid XU\7 & F7 2 RZ4ELAHRE (a).
Nacetylethanolamine X N7 U v #E U DK (b)), =&/ —LT I, Eifgk
WY oAU 58K (¢). Nglycoylethanolamine M OWEE % 4= U A8 (d) T
bole, (B3, 5)

HO

}/ acetamide
XOH HoN

»I\ N-acethylethanolamine
a

N-(2-hydroxyethyl) oxamic acid

OH
OH

5 T S
T Y «— — s "0 7]/
S NHZJ HO 02N \C?/ \glg::z &

acetate I
| :
OH

OH )
H ethanolamine
NH, Q
o NH HO 0
%ﬁ 0 o —_— \C Ha
—5 Ho\(<~ >\/ NH,
NH

glycine acetic acid

N-glycoylethanolamine

X 2 A PFu=%—LOWH{tORK

W N in vitro 2 TlE, A b=V —E, Wrh{k (fragmentation) (ZX Y,
ZL DHMTRIRZH D FICETHMRENDL Z LIRS, (BR9)

12



(5) ZREIZDOWL\T

A~ =Y —/UZHONWTIE, BRAEW) (food producing animals) Th 55, 4
KOWKIZIEBWT, fRrAx RERLEFOIER O R OO RGZICE D,

BRI R R 2 TR T — 2 RO s T — ~

X7, 74

%b%@ﬁ"‘*?fﬁﬂ*itﬁﬁvﬁnﬁ e S A A A E AT

5= koA I XV —E,

TOFEE DR K DN H |

U,

W ODDRERRSAT K OEIE T — 2 DSRICB W TR LN TV A8,
—IVOFRRIL, MR ORI COLFED HivT-, 816 1 32 RE . £ ToOMMAE
TlE, A ha=F Y — VORI N> T-753,

(M 3)

DEEZ BN,

RIS &2 FENKRS L=,
A DI,

2. EinEEAER

A~ =% —)L® in vitro }x X in vivo DB ERBRER AR 3 KN4 TR LT,

(=M 3. 8, 10~19)

2 DR~ — 1 —DEIE

:j/bﬂj:\

A ha == VRO ORE CH D
BT 2 KON 6 FEREIE OFLH IS A B AL, 43 FEEIZICIIM BRI
WD Li-, LnL, A he=& Y — L RO A 1%
T HTEORHIRFR R VE &

L RINTAENY
[BRIND HEEICEEINZHDO L ITN 2720, (BRR3)

TR R DML
FHTE 5%

BRICRBI SN Z RO NTND, A I Y —)LER
@Czu@w%®kmﬁ%£%ﬁﬂ%méﬁéméo%%%
ﬁ%ﬁ#éoxku:ﬁf~wmﬁbf\ﬁ%@%@mﬁm@ﬁé%%%_owfﬂ
HTEDIFRITAR,

. KERRH g bt

(BT ARG STV

Abha=F

INTTEICERT 5 b

PR SR

¥ 3 InvitroR R
R SES A& FE
1EIFZEIRES | Salmonella typhimurium | ZRFEHZ R LT RIKHAZE 25 e
BB |TA100, TA100-FRI, ~250 pg o
(ZH2 10)
TA1535, TA1535-FR1
TA98, TA100 0~100 pg/plate (=S9) W5
(&0 11)
S. typhimurium 250 pg/plate (+=S9) =30
TA98. TA1537, TA1538 (R 12)
TA100. TA1535 50~500 pg/plate (=S9) W5
(& 12)
S.typhimurium 250 mg % 1 H 3 [al, 10 HE#E i
TA1535 N5 L7t NBEDFE 0.2 o
ml, (=B 12)
S.typhimurium 0~3,200 nmol/plate (£S9) . 4

TA100. TA100NR

B T S O RIE T
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AR RIES M= i e
YG1029 0~3,200 nmol/plate (-S9) . (71
TA100/1,8-DNPs AFEME T (ZH 13)
S.typhimurium 87.6~292.1 nmol/tube ( - S9) LR
TA100 116.9~292.1 nmoltube (+| 0

S9) (&M 14)
S. typhimurium 40~500 pg/plate (+S9) B
TA100 20~500 pg/plate (- S9) (ZH 15)
TA100NR, TA98, TA9SNR [5~500 pg/plate (+S9 i - =3
S9) a (B 15)
SOS 7 wu|Escherichia coli PQ37 87.6~292.1 nmol/tube (£S9) BoE
ET AR (K 14)
ZeSRIE B3| Neurospora crassa 4.4 mg/mL BortHE
R (MR 13)
IMERBR | FEEYE B MY L NER [2.9~584.8 umol/L SN
24, 48 FFf (B 15)
Jufa (78 B TF L ERE HERY], KEERT ks
ABR (ZH 3)
b MR B SN
(B 16)
BIEFRR| T A) T =~ FERB Bl
ZRAER | L5178Y Ml (HGRPTZAR) (ZH 10)
Fy A =—ANLbxZ— | HEALH (+7 v AT et
V79 HllEL (7 7 3 ARG | B (508 10)
&%\ HGPRT Z5R) "
BREMEE| U Bk TR M SR FE AT kR
H (2R 3)
Qe fRZn H | FEEEA 5.8 mmol/L, HFXMET (=33
FRBR (ZH 10)
F ¥ A =— AN AAH —|10 mmol, BEKIET., 6 KRS b5
V79 iz £ (ZH10)
5 mmol, BEKMET, 5.5 RefdhE B
= (ZH10)
a Xy b7k MEEEEMER TNT Yk (X
kA (ZH15)
ke e sy | & MR EES N RHERE
(RAZHaER (inconclusive)
(Bl 16)
ININA B — BRI EEI NN Fext
(2 16)
H R4y 545& | Saccharomyrces cerevisiae | ZEHIANEA ks
mF A (ZH 3)
R Saccharomyces cerevisiae|0.02% (=X

D4

(PR 10)
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REH v MIMRATHRRE FEAEAER [l
DNA &5 (2R 3)
vy ~ U 2 MR EES Nl BoE
(ZH 3)
body fluid |FEHIREA FEEINTE N GF. EEY] Bt (Active)
assay JR) . FomtE (R) (M 16)
EES NG| BEHAEZHRGINZE FO e
PR (BPR8)

a : S9 HAFE T D TAI00NR FRIFNT S9 A77E T M OFE(FE T D TAIS MR ClIm I TOZ

F 4  invivoiRBR
Eatid POE HE AEE
INZERER |~ T AEREMIE, T > NERE | FEANEH fext
i) (%8 16)
VA, 7w R ~ 7 A : 100, 500 mg/kg AE, Fextt:
Z v b : 100 mg/kg AE (&8 13)
FEMEANER FHRGHE
(B 13)
(BEBET—42) 5. 10, 15 mg/L, B
> 7V v K (Oreochromis |24. 48 (X 72 WFH] &R (7;%?@ )
niloticus) 7RIMEK o
PEAEER <7 SN [k
R (PR 3)
PetafREE v N GRIFY 38K HERT, Ro&s [
b (PR 3)
HERT, RO&s fatt (iR
HAR DT
W) (ZH 3)
ady h7 e b GRIEY »78ER) MERH, Bo#&E BEt:
v A (&M 3)
HERT, o5 fett: (BeEtams
HARREDT
W) (B 3)
TR GE 7 | T v A =— AN LA X —F | TR Rext
Rz GBS | BEHENE (ZFE 16)
K& H|HEY Y FEHIASER b
ANy =
DNA & % (B 16)
R e b CEBE U L ER) FEAEAER £3¢s
(R 16)
DNA % |t k IBEAE, BHEROES BoE 2
(PR 3)

2 A AW THD Z L BBET -2 L L,
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ARBR SES & E
FEMES S| Drosophila FEAINEA Rt
SERUR (B 10, 16)
EHEGER| 7 v REO~ T A S k1 300, 600 mglkg K=/ s
A A, <72 :300, 1000 mghkg| om0

RE/A, 5 M, B5EE R T

a : — /A8 DNA OEE

A ha =Y =V OFUR B XIIFETEED A 1 =X L%, = haEoHna7iE T
BV ROCHEREIAHIE K ORI OF 5 I2iES L CEM FRIER 2 =T, HIE T
%, ROGHEREM) & fliE DNA & O ELEAIZL Y DNA Sk N 7 BERGHE
EXN, MEIIERT 5, b FRUEICBOTH, USRS & N E S+ X
DNA & OB RSN TS, £72, B MZEBWTIE DNA —AREHOEEN A K
1= = VOIRRHAEOHFER G THLIVTEY | [FEROPT R in vitro TOE FD
BV U SRRICBWTHER SN TS, (BR3)

EMEA TiL, &4 in vitro O in vivo D&GEEMRERIZB T, Bk OFaM:ofE
BNELNEN, IBRBITREINZE MZBWT DNA #ERHREINTNDH T &
NH A M=y —UTe MIBEREEETRT EEZ DN LTS, (B 3,12)

A hvr=Y—L, S typhimurium OEEFENTIE= F2&ETESE (nfsB) (2L
2 BEILSINT= b RERD, B R AT I 0 TT 2 LAMIGETT S
nNo, ZOBWERTETHE Faxi 7 203 DNA & s L CEnEtEE 3T 5,
—F4., B FEELIIHAIEICIE, MEO= R THEROMENSERr -2/ Th D
NADPH-F / V(&R (EC 1.6.99.2) MBF(ET 5, £/, = hefbéWmE 18
FiZ707 % NADPH-F k7 1 & P-450 figfliE ol (EC 1.6.2.4) . NADPH-b5 ffliE
R (EC 1.6.2.2) WFET D, = huf{bEhzr 1 EHETT S IO DOEERIT, =
N{EEINOIEA T U INEERT DD, 20TV IVITEERIZLVESIC=

2 LEWIZERL S AT, T OBERITIAFR RS = b niE R LIS, =
N 2L A ~FFR L S DIEFE CRAT HIEMREFE (RA—/"—F % K7 =42) i,
WHEIBEOMIZ DNA $iUr A5 5, (B 18) L7cii->T, E MZBWTH, Lk
FLOBEBREN A hu =Y — N O= huaikz®T L, BaEEe BT 5 RN E 2
STz, —H, A bha=FV—E 5=bha 772l huEErFT 5 2-= b
A IZ )L EHRTETIIUL W ERFEIN TS Z L (B 15) b, A
fae =Y —vOiEmid, FHFEEERATITHE TR DI W EEZLND,
Germ free 7 v Fa WA L, A ha=Z Y —LOREE L= b ENE TSN
KRB DER S IV TVORNZ & D IFHIBEENITIT 22 G IR R
TuARESNLZENEZOND, (B 19) b bOBNMEENLEER= Fu{ks
MBI T A= FRTEENRH SN TV, (B 20) b FOBRNHIEEICL Y A
k= — )L ORTTRBID AL S ND D E D MIFBH LN TIERWA, A o=
—VOIBRAEDOHEIZ 5LV v TDNABENLLINLTND Z &b, BEE
ZERL, A bu=F Y — B ERICE > TR L 72 58 mEE 2 R RISV T
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IIEETE AR &l L7,

A b= — O " SO ERE ((RE A KOG C) OBRFEIEIC SV T,
1EIRZERIE BB FE i S TV D,

FERAER 5 IR LT, N A O EEMEE. BULEmE D b 105E0-7-, (R
3. 12)

7 5 A BT8R 2R SR
KE SR HE i
A S. typhimurium 250 ug/plate (£S9) (238
TA98, TA1537, TA1538 (Bl 12)
S. typhimurium 50~500 pg/plate (£S9) B
TA100. TA1535 (ZH12)
C S. typhimurium 50~500 ng/plate (+=S9) N
TA98. TA100. TA1535, I
(R 12)
TA1537, TA1538

3. SMEMHER
AR =)D D5 ZE 6 IR LTZ, A ha=Z /) —)LOAMERITE, (&
FR 3. 8)

# 6 Abr=FY—/LOFHEZREGRIEIZIIT D LDso

ELY) BGHER LDso (mg/kg {&HE)
0 4,350~5,000
~ AR e qn| 1,000~5,000
ERARAY 250~1,260
p >5,000
T v h* o) 1,000~5,000
ERAIRPY 100~1,575
A RX* BN >750

PR ST,

4. BEIMSMHRER
(1) 4 BMEHSERER (v BOKRE) (BFT—43)
Ty FERWEA =Y —L o 4 BREO#ES (25 X050 mgkg KE/A) 1<
X 2 Ha AR R ) E i S T,
RER OV LR N T A —Z I BRRE L AR Th o 72, EMEA IE, AREROFHHEN
+43 T BIEMMNIERICEIITH L7720, ZTOBRIIZIT AN N7 b
LTW5, (BH3)

3 FROFEHNHE SN TN RNWZ BB ET—2 L LT,
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(2) 18 BMEAMSHRER (T v~ EHRE) (BFBT—329)
7w WA =4V —10 18 HEEEEHR S (75, 150 KT 300 mg/kg {&
H/H) (2K iR FE R S,
PRERECRESRENMET L, 300 mgkg (RE/H & GHE T, sk OYEhROFEx
HENHEML, ETIIEREER R TEROK TR I,
EMEA Ti%, AR NOEL [3FRE CT& o 7c e LTV 5, (BHR3)

(3) 17 AMEAMEERER (X, #OKRE) SET—429

AXERNWA =Y —Lo 17T BEEA S (75, 110, 150 XU 225 mg/kg
{KE/H) 12Xk %mAMRMERBRS Ef Sz,

150 mg/kg AE/ H U BB GREOEHINTET4 57, ITEERH, FHARE, IR
S OB Z 7 U T2 7o DI Z2BEHEALE S U Te, [RIERODIEIR S, 110 mg/kg (RE/ H % 58
THIROLNTN, EIL 1 FIORTH-7-, 75 mgke (KE/HI%5HET b IEBNLTH L
OMRER N B LT7,

EMEA Cix, A58 5 NOEL 2155 Z LI T&ehoiz b LTWW5, (B 3)

(4) 14-AMERMESEHHER (L, BOKkSs) SET—429
PIVERNEA =2 — VOB ET 2 — 7R OKEIC L SRR T
b Tub, 45, 100 K225 melkg R/ H T 14 BRERE L7-RABRClX, BBOK
R OMREIR TSR G CA O, 225 mglkg RE/HEESRETIL. FFRICRESE
BRI BIE ST,
EMEA TiZ, 458275 NOEL 2452 Z L1 T&ERhoizé LTW5, (B 3)

5. EMSHERUENAMRER
(1) 78 RU 92 BRiEHEMHER (vHX, BEERE) SET—4219)

~ A (CD-1 KON CF-1 %, 8RR ZRHWeA ha=4Y—1L1D, ThEh
78 KON 92 HEMEENRS. (75, 150 21N 600 mg/kg R/ H) 12X A @B
I <,

CD-1 =7 ATiL, 75 mglkg KE/ B SRATINT, HED 26%ICIEEDE T KO
TR EN A BV, 150 mg/kg (RE/ B GHETH, HEEEROMHEEEO
TRABIIZ, 600 mgkg RE/ HEGEECTIL, HED 53%IZEROMEXMEEDIEK T X
ORETTER A, 28% IR HRZEES . MECFE O EEOE T A b,

CF-1 =7 2Tl 75 mglkg K/ A # 5RO CHISIIROARRT EEAME T L=, 150
mg/kg R/ A BEREOMERER (8 600 mg/kg (RE/AEEREOMETIE, DIROMEXER
DIKT NI BT,

EMEA Ti%, AHERO NOEL |FFEETE 2ol LTS, (B 3)

4 SROFEIRHRE SN TN RNWZ BB ET—H L LT,
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(2) 80 AMIEHEMHE (v b BOKE) (BEFET—429)

Ty NERWEA ha=xY—L o 80 RO #E (75, 150 T 300 mg/kg 4
#H/H) (X D@ E i S, BRI A hr=4Y —/L% 13 BEREREA
#E (600 mg/kg AE/H) L7z,

300 mg/kg A/ AR EREOHNTIBNT, FEMET L, & 5ICHECIIRBROEM
DAL, L VIRHAERGRETIE, Mk N7 A—2 Bk LT,

600 mg/kg ARHE/ H B GEETIEL, FEIROZME, RINIRERE & ORERR O T AMEEIC
BBz,

EMEA Ti, A58 NOEL IFFHE TE o7z LTW5, (RE3)

(3) EMAMEIZDOINT
~ 7 A (Swiss &, 6~8 #fin) Z = A hr =4V — LOIEEEES- (0%, 0.06%.,
0.15%. 0.3% 1% 0.5%) (2L A EERERNHEE S,
AFERIT, ERHECRETHo T, MIEEORARNEIM L, (FT) 0.3%L %
SREOMETTEYE Y Lo SPENABISHEI L2, TSN OMER OV BREOIETIE, BB
7RI A LN o T, (BRR11)

zT ~VALRANCA e =8V —)VOIREERGIZ X D AERBR CA LT
B DR AR (%)

o REREE (%)
0 0.06 0.15 0.3 0.5
Vi3 19% 33% 58% 67% T7%
i3 20% 40% 50% 70% 44%

7 v~ (30 mg/kg fAE/A ., AR OES) KO~T A (2 mg/HHI 66 mg/kg (KE
18). FEHIE O #S) & AW TRl 35 S 7= 100 B 5308k & AERBR ORI,
FUBEHAETEMINTZT v N RO~ U ZAOREER G L5 AERBROMSEZHE L
77, IEHED 30 mg/ke KE/ HIZt MIBITHIBEREOEHFATH 5,

ZD7 v MIBITHRAOFEEGEIZBWNT, FLREE (BRHENRIE « o fREE 18%I12xf L
56%. BRIE : 16%I2%F L 36%. HRHERE : 0%I2%F L 22%. MSAME : 0%IZ% L 10%) D
HERBMN, ORI 100.5 BB O% ICHE TR S,

~ 7 ATIX, 66 mgkg R/ HORGET, B o JESMES CarEE 0%12%F L
44.1%) . FRRIEDSHES  CorPREE 26.3%I25F L 66.6%) BlZESiz, (BHR3)

A hu=FV— Uk, BRARG%, U RITRPAMEE R L, MERECIES., M
U U EORAREZEBEIHENS Y2, 7 v bR OGS Tl FLIRRHERRIED
SEAFERE R O3 A N S 87-, (B 21)

5 FROFEHINHE SN TN b BETFT—2 L LT,
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~UARKRONT y AW A ba =Y —LOROKBEICEID, A ba=F Y —)
DFEDANEDRTR DI,

VU RIRWT, MR, MECEMEY o SEORETRD, Ty MIBWT,
FUIR, TEME, BREEOHBOESERAERNENENERICHEN L., £/, 7>k
TiE. 1,2-dimethylhydrazine OF F#EI(ZLDHA = =— 3 2k 0 KRBEED
RN LTz, (B 16)

FHEITEVRE (500 mgkg (AE/H) DA Fr=FY — N a5 3N~ T AZE
WTHIERO 7 1 — a UAERDB A LI, FHBIEE A FRICAE B8N 25 &
B LT, NARAZ =2 fWZAERR 2 BRIzt TchoTe, (B 8)

A e = —LOFENAEERIL, WEOEE A = o—a AEHI Y el
A7aE—Ta MERICE DD THS LRSI TS, L LR S, ATREMED
HAIAN=ZADTRREREINTELT, 7T —2 3 VA= ALNIHONWTOT—H &
FREHINTORY, (B 3)

EMEA TiE, A b=V — I, #8ixt L CRIEEERDAME & A7 Shd
ELTBY, ORI, A he=¥V—L% 7 /)L—7 2B “possibly carcinogenic to
humans (& MZxF U TERPAMEDOFTEERH 5)” 1B T 2WEIZHHE LTZ TARC &
—Et 5, (BHR3)

6. HEiEFAEFEHER
(1) EREFEESHEIZONT
AFEBMEN~ 7 AKROT v e WTBERERR ORI TR Y . BB FIEK
AN, BNZIRE RO ERDE T AL LN TN D,

R (68H) IZA hr=F Y —N%&2%E (50%EFIE (overdose) /4 BH, 100%iEFEIE:
[288) L. A Ma=FY —LOIBFFIIA~DEZBIZ DWW TR b I, 5%, 13 2
[BIFK 10 8 E TR 28 LT,

AFRERIL, 1EEY 7 0 OB RRTH 458 T, GLP ICHHEILL TR 57, Bi%
LEHITH T, D7), EMEA IE, ABEROFEFRIL, B2 @I EHE L <
WD LIRS TehnoTe, RO AT R Téﬂrﬁzﬁﬂw@h E/NT A—H (T
R RITTFREMEZ R 2 L 7o) AFEREIC R A 8BRS S e o 7o, (B 3)

(2) BEFEICONT
<A (Swiss Webster ;&) O 8, 10, 12 XV 14 BIZA b=V — /L%
e G- (16 mglkg RE) L. REEROMERFEENTN O, FECKROFHIED
BHEREMNBHR LI,
1% SD 7 v FORE R in vitro R ERIZIB VT, 2mmol/L D A hu =4 —/L
IEWIEIREM (EFRIED 111 HllcEHF) 2Lz,
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WV ODDLETERERIZ BN T, (ST ER OS5 B » 7= 78, ST T 4512
HEE S eioTz, (SR 3)

A b=y — X, R AR LRIEERICAD, & NARORKS &
THEHE LT v hoORBRTIE, BRSO L TTOAEENER L HRE STV,

A ha = = WNIHROE AT —IZB W TRAMICE G ST 50, BIEA
IFERE STV, LA LR S, HHIROF 1 =ik 2 AR s Tn
720N,

B L T DR R O A IRIZIW T, 72 telsoe FREBRI Ty, A he =4
Y —=UE, 3E & FERROBRE CRILPICALND Z D, 7 A—NELSMIIER
TARE TR, (B S8)

7. ZOhDEEHER
(1) SefEitaER
FIRFEC OV TIZIR LICERHIEE# D 2o T, (B 3)

(2) THAEMEHER
AR R EH STV,
I OF (112 88) WA ha =2 — U3~ A ¥ AR RIOBERRER )
5. IBEAEROTENESCIE, BWEARZ LICHET 5 2 LB w6 tng,
RIIBEAED 4 (FE25 0% E LB, BELEZ OKRIZEO T2 i
MERLIZE SN TV IGEARETENICALNDBIERIL. S22 )22 iR
EGNR OIMNEEOERECTH-T-, (B 3)

8. WMEMFHIEEICEI 55 ER

A ba = — L OEYICRT HERIX, B PAEELICBT AHERNOmONT
W5, A hr=FY—X, FEBEBOFM AT T2 BB OILEGL T D7 I H
b,

KAIGOBELMERE DO KERFNIHT 5 A ba =% —10 MIC fEIL, 2~6 ng/mL T&h -
7o BT DEERIOBIEEO & DE I D BT RATH 72, L LR S,
BEEMER OREBAMEEFT S LV BLEN S, EMEA TOFHETIL, EBINOT—X 1%
KD LTV, (BFR3)

9. b MIBITAHR
A hu=FY—F, b MAERLE LT 30 A SN TE W5, BEH®R
X, BRRMERERYYE, 7 A—NE, b I RE, VTACTIEROY —a AROIE
RChDH, AETEGEICL > TRV, 250~800 mg/H % 5~7 HE., H&K2gDE
[Efeh-& ST b,
b MZEBWT, 180 mgkg REDHEHREOARAEN, BEEOM: X JL ONEH3 A4 H L
HMBEDOETMETH D, L DFE, A b=V —d, EHRIEEIZOAMER S
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ho, (ZH3)
SRR OMBERE L L TEHED A hr =2 — Lz gk G S - B
BNCRBNT, HFRARER~OEZEIIERIZ L D TADAFIENEL D LERESN TN D,
(S 8)

AR L OMERAGEERGICBW T, 15 g 225 A hn=4F Y —/LOHEEREO#
BE&QP#E SN TV D, ERIE, O, EEXOESRH TH -7, (B 8)

R ORI OB FRIER & LT, B, B, 0B, BBEE, B2, TR
BE GERAOFRE T AYRREMR, FRIBE, >FHL. BREROS BIIETOHEE) &
O RS (RS, (SRR, MEREE, SERGE, RBIERE) NfE
nTn5, (ZHRS8)

BRPRRZEE L LTI, BIE, RUEMRES 2 S0mREEIERD, BH 6~194 g % 5
~7 BREES LEGAICHE ST TW5, BIEMEKRIBR D EEE T, T LILENRR
2 BRICBIE SN, AMERBUMENRE Shiz, (B8

A k=Y —E, b M L TRENAMEOFTREME S D (Group 2B), (R 16)

b MIBTAEELEL A ha =&Y —)L & O 8 ORI 2 3l © X 2E505E
DT —H T2,

FEEEOEMDPIE N 2T T ZEOTRIRIZA hu =4 — L& AW ZEoOES
D —OOFEERIZALNTZ0, N a5 RIETFESEREOGKRREFTHH . 1 Rk
TIEA b =Y — LB BE IR o7 b T F RJEOEEREIZB VTR AD
FAEROWENMN A LT (FBXHERE 2.1 GERZRDICRL 1.7 (BFEH)), £z, [FHf
FECIIMRE DM ERE SN TD (FHRNE 0.6 (26 LFERIE 4) 25, 69 13 BRTIX
HEINEEE SN TR ST (FHNE 2.6 (26 LERNE 2) . Z OFFEOEINIRIEC LS
DT HAREMEDVRIZ STz, 2D ak— MFFED 7 1 —7 v 773, 1985 F- L TN 1988
FETHRE I TV AP, TARC (3 1985 FEDOEN D, FEOFRANEIMIRE . L5 Z
ETCHEREICHATE DL LTS, —J, NTP (X 1988 FEDOHENG, A b =4V —
IR SV 3s1 T DM (RUE SRR O, MU K HMIEA T 72
®BTH, HINERLEEETHoZE LTS, (B 16, 22~24)

A har =5 — W &FE S 12,000 AL EZ ST ER TIEL 2 FFED0 7 +u—T
v T, BDAOENMIZA LN -T7- FERHERE 0.89 (95%(EHEX M. 0.45~1.9)),

(B 16, 22)

HZAERTIC A b e =Y — W R SN O TIRE R 3 A0 2k — MR T, 2
(REGZ S A DB A BT, MREEMIAIED U A 7 A3 22BN L 7= 038 B2 720
S LTW5, (R 22)
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111, BAREZEHME
1. EFHEEICE T 55
(1) JECFA [ZHIT 5%
JECFA X, A b=V —/LIOWTHIHTE 2% YT —Z N esd, Bt
R AT > TRV, (BHR9)

(2) EMEA 281+ 25

A br =Y — L ORBNBET D FHIL, o= oA IF Y —/VEICE L CHERE
SNTWAD LI 7%, FERICIIT DA I &) — UsE NGRS LA IMEDIRL & 5
MHEFRIBRE MRS L TR o T2,

FRiE#RERERRICBNT, A ha=# Y —Lkd % NOEL IRk Hiieh-o
o F£7-. IR GFEMRBRICBW CHEOATEREDIEENTLR STV DN, ATHRE
BT 5 A hu =Y —LOFEIT, FREICHALATWRY, 612, A ha=F
VMBI E AT D AREMEAVR I N TS Y, HIZi R SRy,

A ha=FY—), invitro COIFFFEMIZ A O Mllalr ONZ in vivo TO~ v
ANZBWT, BEEEEET DL ZENHLNIENTWD, £i2, BEiaErErER,
A b= — a0 S FTHHELIL TS,

A ha=FY— U, v UAKRDT v MZBWT, BRAMEZET D LR LN
IZENTWD, A b=V —LORMGEZZ T -IEE I E RO BT BV CER
DIERPHEMULIZZ EnD, A har=F Y —/Lidt MNZBWTENNMEEFT LD
TN EWN D BRVERE > TD, TARC IZXUL, A hr=FY—/WL, E L
IZBWTERPAMEZFTAREENRH D L ENTNWD, o, A ha=¥>Y—/LTH
BEMEDNGREDON TCWAIEE 70— g L D A = A LT A HTTRE R T — #1372
AN

EMEA (%, A Fha =&Y —/VORPIAAEOBGEEA D= ANIL D & BERE
ZREL, ADI #HHT5Z LIZTERVWEHBL T3, (BIR3)

2. Bl g

A ko= —)L&x = in vitro }2 O in vivo D& FEBGEMERER 2BV T, B &
UI2MEORERBE OGN, A =&Y —UTHEENTE TSN, ZOBRETELS
t FE¥ I L7 21X DNA LG L CBEFEEEZREET 5, b M0 3ASE L =
N EWERITT DEERDFEL THRY, b MIBWTEH ZIO ORI KD A |k
n=FY—LO=aEEiET L, BREETERT L REENE L b, —FH., A
he =4 — VOB, 1 TFEEEENTITHEICLETEZ D IZ< W2 & RO Germ
free 7 v N TA MR =&Y —LOBTAGEHMIDERLIINRNZ b, ITFIEEEAIC
BT LB OLEBITIENMERICER T2 Z EnEX bz, LrL, & MO
NHIERIC LY A hr =Y — L OBITTARFMD ARSI D0 E 9 NEE 62 Tlidie
<, Aha=FY—LOIREAEOHEHREGIZL Y & FTDNA BERALILTND D
END, BREZEEERIT. A b=V — AR E > CRIE E 72 DB aEMEE w

FRREMEIC OV TIME TS RN W L7,
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Flo, vV AKODT v hERWIZENAMERBRIZIBNT, A e =Y — /IR A
PEDFRO BTN D, b MBI HEFEREICIN T, BEOBEMEI VRSN TR |
IARC T, A =& —/L7Z& b NIk L TENAMEDRTREMN & HWE (71— 2B)

IZHFE LT A,
DEDZ LD, A hu=FY — VIBGEEERNAME TH L Z ENEETET,

ADI Z8RET 5 Z L1308 2 TR,
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# 8 EMEA (281} 5 &tk D E M B O Lhik
®BEE -
EnLyL B2 (mg/kg (KE/A) MEFREZ% (mg/kg (AF/H)
<7 A |78 (CD-1) |75. 150. 600, —
KON 92 IREH% 5- CD-1: =75 i : KEK T, BTHEE
(CF-1) it 59
CF-1: =75 ff : BN AROARGT EHE DI
T
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