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C

Z A R - HUR A TH D Tm =% —/L | (CAS No. 7681-76-7) I2>W\ T, JECFA
KON EMEA DA % AV C R LR B Al 2 S0 L 7=,

R F 7= AR Bl 2R 1, S ERE (T v b IRAR OV EE) | & (KR OYEHES) |
BinEtE, StEEE (TR Ty FERTHE) | matEEE (T NEOY X)) | 8
PEFRE R OB AME (T A, T PROM X) | BigEREE (v A, 7y RO
TX) FEOREBAE TH D,

B B OFE R, v =% —/UZ in vitro DI % AV =15 R 23R 28 FakBi M
O fluctuation test CHETH -7z, ZAUIMEBEM B & D= ks niEcl#ERIEMIC LD
FIREMEDSRIZ SV, T DO AREMEIC DWW TIEEEA STV, £72. In vivo D~ T A
Z OB SERER N OV IMZRBROFERITEETH ST, FAriavyauzr
T EELHEBIEREBR CHEMETH D .~ U7 A EBEIIR Y AR I R CY BRI H 75
FAEANRE SND R CHE LR Th o1z, ~ 7 A Z AW/ MZakER & Yua R ik
BROFERDFARL L TCWAT, B = — )LOERICE > TRE L 72 53 (EEMEIC W T
IFHETCE 72Tz,

Fio, AL T v b EAWEREN AR 3 BB ST\ D, v T AE AN
TeFED AR Tl RME R OVEME OIS & OS2 22 10 XTY 20 mg/kg ARHE/H
Vb, 7w MERWTRS AMEER 2 3Bk, ILIRESEY 10 mg/kg RE/ H UL EOET
HEIDHEML, a=4Y —/VORENAMENRE ST, 7B, FRAA T =X LIRS
NTELT, BIEEMEEHEPAMEORTEME LRI THL Z & n, SRR CREM L7257
MO B = = VDI AN BIESFET 200 E 9 NZ DWW TR T & e o7z,

0= — VOB GEE W T E T, BBAMEIRBR SN2 Enn, — BEIGEE
& (ADI) ZERET & TRWEHIE L,



. M REMAEEROBE
. A&
A HUBRERAL - PO Al

. BB D4
Mg =%y —)L
54, : Ronidazole

. EZF4
IUPAC
#4 : (1-methyl-5-nitroimidazol-2-yl)methyl carbamate
CAS (No. 7681-76-7)
#4, : 1-Methyl-5-nitroimidazole-2-methanol carbamate (ester)

. AFH

CeHsN4O4
. AFE

200.15

EER

?Hs 0
O,N N
2 \&W/\OJKNW
N (M 2)

. FREMNRTERIKR

0= —UE, b= huA XY —)VEIZET A a A ERERA - BURRFITH B,
1990 4D JECFA OFHIliEZ JiuL, st ClxEmmAES RS & LT, blEoe A b
TS AFED T GRETHLEE 0.006~0.009% T 7T~14 HF#5-) M OVEHE (EATIEE 0.012%
SATFKIREE 0.004~0.006% T 7~14 HHE) WONIBERFIO TR (RAERE 0.006
~0.008% T 3~5 Hf#) KONAE (REFRE 0.012% XIIEOKIRE 0.006% T 3~5 HfH
Beh) EMICHEH SN STV, (B3, 4) F72, 1996 FLLHITO EMEA
OFHEIC UL, v=2Y— LTI, NFO MY 2T FREKR OGO Y a5 RJE
DIFRICHEHIND LHE SN T\, (B 5) BifE, EU Tldn=4 Y — /%K
RIERHHAEE MRL) PARETERWVEDE L, BRHEM~OFEHNEE L ST D,
(. 6)
HATIX, b NAXUOEMWREIRSOEGRITR,
B, RUT 47V A MIEEANCE LT, BRICBWT TR & Sh b Bk
DG THD ERESNTND, (BE1)



Il REHEICRAIMEDOHE
AFHlETIX, JECFA U EMEA ORHiliEELZIIC, n=4Y — L OmMEICET 5
TR -, (B 3~8)
PRI 53 PR MR M O A AR 22 IR 1 e ON 2 IR LTz,

B & OFRERBR CHW O =4 — VOISR LA IOV TR, B
T OREFRE VT,

WA {Ea (VAT

Nmethyl-UCla =& —/L |1 LD AFNIEDRFEE UC TR LT-H 0

[
[methylene-14Clu =% —)L |2 \iDAF L L EEDRFEE 1UC TR L= H D
[carbonyl-14Cl 2 =% — /)L HIVR=IVEDRFE R 14C TEFR L7 H D

[ring-2-14C] 2 =4 >~ —/)L AIFY—NVERD 2N DRKFEE UC TR LI D

[ring-4,5-14Clmn =% —/L A XY —NVERD AL N B DR % 14C THER L7z
H oD

UC ko =4 —)L TRLEARH O S D

1. EYEREEER
(1) EEhRestER
@ RN
W O OEMFEIZ IS 5 UC HEBAZ W2 OFBRICK Y, m=&Y —Z
HILENOESIIINSID Z LB LN o T,
Flo, Ty M UC ke =Y — a2k 0#&E (2 K10 mgkg (K#E) Liz&
Z A, B 24 Wtk O MAEFIREEIZE N4 0.09 2T 0.5 ng eg/mL Tho7, (&
% 3)

AR SR (111, 6)] 1ICRW\ T, UC ke =4 — VORI 5% 2 H
MoK, 2, MR, BIFE KO — 0 ADOREHEMED, £ 21 44.69%, 39.12%.
3.31%., 1.97% KN 2.24% Th o722 Linh, B=F Y —)LORKRORIERIL, D7
EH 0% EEEZ LN, (B 4)

@ 9
UC AR Z WIZRBRIZ K | v =&Y — W TEWHRIZ IS 0T 2 2 LR S
iz, v =8 —)UZBE U7 s MEAS . 4, RGOl e, PR, Jifi. Al
Wi, BZRE M OV A ES D Z VR ez, (B 3)

ORE: 31}
0= =)L, EIZEWOR K OFEPICHEES NS, ZiRbikE L L TONKH
~OPEE, K THHREGED 3% Tholz, n=F YV — /L ZHEROKEG S -8
Y. % 24 BELINIC, #5800 30~36%% RHIC, 16~40%Z% #h IR L




7oo TOHBOPEMITELS . REETh -T2,
Z v F TGN AR L OERICE DR T 36 ~40%1 Rt S TuV=28, 52
HIZIZ 2~6% 208 LTz, (2R 3)

(2) KEtEtER (S )

7w b (IKE 180~200 g, 3 IL/fR) ZHWT, UCHREk L7 =4 —/ /L H[H]
sl DG (10 mg/kg RHEH) 1T X 2 REEERD T S 7, 5T, 4 DOEMT
DHH 1 EHiTE UC TEFR L7zn=4%>—/L ([Nmethyl-14C]. [methylene-14C],
[ring-4,5-14C] XiZ[carbonyl-14Clm =4 —/1) #HW\ =, #&52, 4. 7. 11 Xi% 14
A #% ORI GHEMED IR BT,

BAGR LA OSFAREP R BEHE R E 2R 1 IR LT,

HERR IR IS E I E UG LT 5L DA X &Y — VR SERITR T T D WE D 7
ThHGEITIE, MEORREROREIXFEIRE & 720 . Y (Tie) HED/37 A
—EAPFELLRDITTTHD, UL, EREN R on =4 — Ve &b LT 8)
W DR P SR IR > TRV B O R THRZERR N AT LA
B — G D TIIIRNZ E RSN E T,

IR OB e ET DT DI ATFNT L VEARREI T2 L 2 A, 2878 A
XYV VEREETEREYOAGTHIL, &5 7 KO 11 BHEOHRA K OV ORik
WD 10~30% L HEHIS iz, ZH B DORERIE, IKTHEOZRER [11.1. Q)] L[Akk
Thole, (HH4)

Ak [11.1. Q1 7o, v=FY —/LHROFEREY IS ERE I RRHEAAE Lsc
HIDDIE, A I XY —)VERDNIEE DO Z /37 EEREOEZ I L CRIIBN O 7112
BV IAEND AJREM 2/ T B 2EIRALS (endogenous substance) TS5 & 5 7
IRFEEL L XUT 2 DWT i ~ERE RS D Z LITERT 5720 LB 2 b, (B 3)

# 1 Ty b0 UC TEGE Lo n =4 — Lo HLERRHRE A #5412
BT L EAFHALEW OFHARRETHRBGHEVERE  (ug eqlg)

At . IRHHAM (H)
) anL ﬁﬂﬁ& 9 4 7 11
[ Nmethyl-14C] JFlk 0.33 0.27 0.16 0.11
X gk 0.48 0.41 0.26 0.17
iR 0.31 0.26 0.23 0.18
1A 0.14 0.13 0.09 0.07
[methylene-14C] JFlk 0.22 0.10 0.07 0.02
ik 0.35 0.26 0.11 0.04
A 0.18 0.13 0.10 0.05
5] 0.23 0.14 0.08 0.06
[ring-4,5-14C] JHh 0.18 0.10 0.06 0.03
ik 0.26 0.14 0.07 0.04
A 0.17 0.11 0.07 0.06
1A 0.04 0.03 0.02 0.02




[carbonyl-14C] JFlk 0.40 0.25 0.12 0.04
Rk 0.19 0.17 0.08 0.04
%) 0.12 0.11 0.07 0.06
A 0.07 0.11 0.07 0.05

7y Mir=#Y—1L%&E (10 mgkg (AH) 5 &, RPR@EMELTTENT
L BFEESNIZZ EICFEEZL I NETHD, TE NI RERBAWE L LTH
BIVTEY, £, A o=V — VOB ThHhsn, v=F— VR NI H
=BT N7 RRERSIDAHEMNENRH 2 (quite possible), (ZFf 4)

(3) HKHEER B

R (RER 20 kg, 10 M@#n, HE 1 8/MER) & V7o [Vmethyl-14Cln = 4> —
D 3 A RENEEE IO ES- (6.7 3% 9.2 mg/kg (AE/H) 12 X 2GR FhE X
iz, Fodeh 4 KO 72 % ORIz OV T L 72,

FHGHTEPEDK) T0~80%D3 R, #, IHE N L OKEREH BN S 47z, 750 @
EHEMI IR 2 U T, BIZIEAT LT I & UCHRES U= FTREMED N & 5 & HETH
SNz,

B GBI ORI M O 2> & O OB 3R & & bicigm Lz, &5
4 WRE[E% DI O HEHEMED T4% M ORI O 16% I3 /KIEME T, £ 28% &% 1) 14%
IREECTH -T2, Fh5 72 B % ORFIRO BEHEED 26% & OFHRI O 27% 3K
T, TN T1% KD 65%ITREMETH -T2,

Fio, &5 72 W OSSR ORISR 2T ~T- & 2 A, Tl OMEETE
P> 53.6%13 % L7 B Lt L BB OMRE BT E I Z1A 10%435347 LT
W, TR CIE, SRR 58.83% N X LR LAES L, R K OVE 4512
ZINEII 6%035541 LT, NEMFREEI O BGHEMEOEIG M L7 Z &b,
UC A3, KV S o OISy - OGP K 0 & AW PR 3 PR R O oy 1
DOHFANBTIZED IAEND Z BB X B,

PR, AP R OV D 7 = 2 — )V DG DN T, =4 Y —)L 1- A F/L-2-
E Rr¥T AFN-5-=FraAfILY—L (HMMNID), A ¥V —LKN1- A F/L-2-
HNNEANTF VAT NSTE T I RA XY —LD 4 FEEHOILEMHIEE S

iz, $eh 4 F% ORI S  n =4 —)L 4,500 ng eq/g & O HMMNI 95 ng eq/g
DR SN0y, 2L, W TN ORESIZEWCH A UIATIERT T 5
ng eq/lg ZMZ 5 HDITRN-T, RPIZIFE= FekzEgbaw)s 2 BEO S E
n, ENoHide =%y — L "HMMNI CTh-o7-, (& 4)

Ko TR [11.2. (D] ISR 2RI DOWADT —2 (G 3) T
BRCPIRYEIR DI (IREE0~3 H) £, SRR 42 HRFRAFT 5
ZEWRENTWD, ZIHDEAFT HEMIT. MlaNmL e L TnoEHE
Z b, FERZ, RS T RROF AT OBEHEIEDK) 60%3 27 >/ 7 EIB I AHE
T5HZEMER SNz, Fio. TORBIIIREE 42 AR THRESZELT 52 &3



Nl

B —RBENLE TOESNIeh o Tom =4 — L OBRBIIE, BEEAFL T 3
VAT D 2 L, LA O AN~ DR AR LR\ B O
BAFRAHENT 272, ARG PSR IE T TR L TATF AT I U E AR S
B, AFLT I UONREERE L,

RIE 0 HEZLTIX, SR OBEHEEDK 90% K& O O HEREM:DK) 7T0%03 ik
SHEA FLT X Rl LT, S 3 R CIE, R ORHEIED 30%sRiis 2 7
NT R U EEE LT, T OREEOBEREL TWD ATFILT R RO RFETZ R
B TAFE LT, KSR 3 A% £ TIHRAFT 2 BaHENE, IRFE 0 A ORBETENE
D 8~10%IZFTEF, IRIE 7 AL THIFEAETIL LA -T2 205, WENGA
CDAFNLNT I ORFIIIRIE 3 AUPIZHRH S D Z &R B E 7o T,

IO M, ATFAT I a2l L2V T0~80%1%, 14C 23AEN
FAMZEV IAENTZZ L2 ERT D EF 2 b, (B 4)

(4) RBHR (EtE@S)

£ B & V- [ring-2-14C] X[ N methyl-14Cl v = &' —/L > 3 ARG (&
BHIRIE 0.006%) 12 & DGRBS FEME S iz, BARkH O & AR <k Eh:
KONEE 7 v~ 777 4— (TC) 2LV LT,

0= — )L O ORETH D HMMNI 1%, K3 0 BEOFHRN S DAREE
Sz, =&Y —L KT HMMNI O 27V 7 a AR IR &L OVR D S 13 H
ENZehotz, FETRAEEHEMEOR 80% % & LoD K DT Tl
UC-NAFNT Y a—LT7 2 R, UC-vavUfE (ring-2-4Clu =% — a5 L=
THEHEND) KONUC-ATFILT I URA LI, £, 5 Li-tmSH ko iEdh
Hpiz, 7~ Ui, ansmg, 7V a—nu@g, Vo3, o NTVELEE, 7T
VR ORR 2 ISR OIFAE 2 R T RHA A BT, S 62, 5 L timERko 7 —
JURHIBH T, 7 2 7 BRISHES L T D BEIERR DS 2 H ATz,

ZOT=, I 2 BEHEM O IR, IEFHRR BRI ET Dk % 72
BB E & L CTHOMT 2 Z R OMNIC S, fEiF e LTI EmE
TIFeWZ &gl FiRanz, (B 4)

CiEBICBT D e =Y — LV OREERHRRE 2 X 1 1R LT,

1=K U E, AN A— NEEDIIAK RS L, HMMNI 245803 5, 5%
MECEREZDNE Z A REMEDNH D . BRI 1 L2 TIE N ATFALT Y a—L 7 I K&
EL, BV, ATFAT I U RO BILRBIEH SN D LB HND,
ha i, ZOEMHIREDN A TH A7 R TRLZ, LavL, %%m%i%@i

FNRGIESNDNXUTT I T S, IRITKERIE K S D ATRENED &
. (B9



§00H

l CH,OH
CH,0 X}
1 COOH
HCOOH (I@
b !
€0, +H,0 HCOOH + CO,
!
€0,+H,0

X 1 EEBIZRIT 5 0= — L OHEE R

(5) HKBEHAER (in vitro)

7 v NOREH O v =2 — D H R GREA G ~DLERNE LS TR S
2o 7 v M7 v Yy —2000E, A USSP EO W TOSME IV T
=5 =A@ NADH K O NADPH (KAt D & 37 L OILAREES O )5 %
i 25 = LAV REN 72, NADPH i3 NADH X W #hR X<, BREAOSME Rzl T
LOFEAE L, =Y — LD X R BRI ~DOGERHDNE TR A Uit 2
DT ENRINT,

7 v FORERIFI 7 1 Y —2 NADPH-F k7 v —2 P-450 i#oclERiE, n=4>
— D E T BIAREERH~DOTEHA LA S %, Ty FOFI 7 r Y —AlC
KBS D K912, M DIETLZ RO DAFRLE TR L B Z X E DT v
TR TH Y . SH EEAtEMIC > THESN, 778 E /X7
VAT R AT Ve F AKX D EfEITTES NS, 7=/ S EX— /L KNS
AFNaZzy N UFEEEO Ty FOFFI7u Y —AnbiEREnsF h 7 a—A
P-450 1TV N, FESEMOAERIIIBRE L TN Z EAVRENTEY, T v
FOIFR 7 0 Y —DAFET HMMOF F 7 00— P-450 7 A VWA AP =4 —)L
TEMEACICB 5T 2 A REMER B D Z L 2RB LT\ 5, (BR 3)

(6) £MFHFMAHER (S b)

JRIZ[NFmethyl-14Cln =% ' —/L % 3 HREHEEHR G- L, &i&i&E 7 HEOHA % 4
EEOKEMZ THRED A X UGG U, SRR LR 2 7 » b ofiikt
2, 4% 5 DEG TR (m=%Y—/L 16 ugeq. LT MHEE5KAEFEHRIES

10



et Evo,) AER U, —J7, R E . KGO R OB Rz & O
[Mmethyl-14Clm2 =4~ —/L 16 ug eq IR THER L7z, T MZZiubofiel (18
g) % 2 HfE, % (lateinthe day) (ZIREEHG-L, JR, 3, MR, BEL O —D
A (F2Rg R OV RS A B0 BRONFRIE) RO BEEMRE A HIE Uiz, IE L7 o
ISR Z R 2 (TR LTz,

2 5K HR R 5 TR & B B B O U R Rk o = & — L O R O IR 13
102.78%, *IHEAPEHR 5 HETIX 91.833% Th - 72,

P GRS IR A BB GRED T » MCBIT 5 — 8 A R ORI E £ 5 i
RO BESHRIL, v=F Y — Va2 LT R faEHE 5RO T » L0 b Eho Tz,
F7o. KOGAHR O A TF VT I ERFREY) (Thhbb, v=2Y—1 NAFVE
ERFBEEEDCEY) D 92%13T v F DR F O RS [EIT S HL, 0.5%AM )3 1 —
T ARG EI S 7z,

FHRE TP OBEHEIEORR L, EICBIE LIS ORI L2 b0 L0 b, ik
B DNAEARNER S~ IAEN = Z L2 ML TV D EE BT, (B 4)

* 2 [Nmethyl-14Clv =&Y — VL SR GHRARGRIR SR 2 5% 5- L= T » b
226 DIEHEMEDEIEE (%)

ise )i E 2 BIFE | h—h A et
st FEfRDEE 44.69 39.12 3.31 1.97 2.24 91.33
B 5K SRR A
B A 26.39 25.29 11.20 18.00 21.90 102.78

stHEfARE © [Mmethyl-4Cle =4 —)L (16 pgeq) + A& GIKE A + ikt
BEGIRESRAFPEA R © [NFmethyl-14Cl v =4 — V&85 U2 IREBEROFA (16 ugeq) +faksh

2. BREHER
(1) BREHER &
K (IREE 20~30 kg, MEMERA 3 8A/MER) 2 MV 72 [Vmethyl-14Cl e =4 —/Ld
1 H 1108, 3 HENREEEE (T mg/kg KE/H ., IREHEE 0.006%2FHY) 12 X D7
BRONINE S iz, RHEHAR] (0 (6 WERED. 3. 7. 14, 28 KUN42 H) #%OAFHH D
TR IR 2 RBEIEIC K 0 lE LT,
FARRTRREIRIE 2R 3 IR LT, (BH4)

# 3 EA~D[Nmethyl-4Clu =4 —/L® 3 HIFREEE541281T 5
BAARE P ORTREIIREE (ug eq/g)

R, RS (B)

ik 0 (6 FFH) 3 7 14 28 42
J ek 10.63 1.53 1.15 0.44 0.10 0.06
i 9.37 1.22 0.85 0.27 0.09 0.05
fh Al 6.32 0.49 0.52 0.25 0.18 0.13
HEN 1.46 0.30 0.25 0.15 0.06 0.05

11



FEER (RER 20 kg, 4 50) &M 7z[MNFmethyl-14Clr =4 —/LdD 3 H [HIREH#
5 (6.7~12 mglkg (AH/H) (T X D7D IR S 7z, REK 6 X3 72 ByfEltz D
ik ORFRRIR L 2 HIE LTz,

AR T OMICREIRE 2 K 4 (TR LT, (B 4)

# 4 EBBEA~D[Nmethyl-14Cla =% —/L 0 3 HEHREFR5ZIZEBT 5
BAERR R ORTRBEIEE  (ug eq/g)

IRSEHAR (RFH) 6 72
B G
(mngflee (787 1) 6.7 12 9.2 12
JH R 7.8 12.3 1.6 2.4
R ik 7.9 11.9 1.1 2.5
A 5.0 8.6 0.5 1.1
i3] 2.5 1.3 0.4 0.2

R (R 120 R ROK 265 kg), MERERT 3 BR/EE) A HWWon=%>Y—1L O TH
MEOKEES (R 0.012%) 12X DB E i Sz, (K3 1 L3 BZOAH
(TP, =R, AR ONER) Hhor =4 — VBB SVAR—T s T 7
% (& 2nglg) (X VHIE LT,

1= = VIR 1 AR OO TR S 4L, OIRE I 24 ng/lg Th -
e, (BH4)

K (RER 75 R R 165 kg), MERER 8 BA/ER) ZHAVWier=4>Y—1DT7H
ARG (REE 0.012%) 12 X 2F7REakBRNS3ht S iz, RS (0, 1. 3. 5. 7
XX 9 H) ®%oOKME (R, B, SR ERONE) for =2 — VREZ# S
NAR—T 0777k (E 2nglg) ICXVHIELT,

RO K1 RO THRHTTREREDO T =4 ) — VMG DM, EOMORES
Tidu =&Y — Uikt Shien-7z (385), (B 4)

#£ 5 B~ou=V—1L07  HEOkEE5%IC8T5
R O e =& — VR (nglg)

T - RSEHA (B) :

JHF R ND ND

ek 14 ND

Al 3,010 80

sl 58 ND
ND :

12



R (REHR 25 AR KGR 55 k), MEkER 3 BE/ME ) 2 fW-n =4 —L % 7

(ROREIK 75 R RIZ/2HET) OREEE GREFIREE 0.009%) 1 & 27
BROSTERE S ATz, IRFEHIRT (0, 1. 8. 5, 7T XX 9 H) #“OKHMM (g, Bh& i
WEONERD) v =4 — VREZS SV AR—F 17 Z 71k (& 2 nglg) 1
FOHEL,

RO BN HBOITHRIATRE R B D1 =& ) — LN D IVZ A3, F DO,
TlEr =Y — Uk Shen -7 (E6), (&H4)

#* 6 B~or=FV—1L0O7HEHEKRG%IZBITD
ARk O T =5 —)VIRE (nglg)

. ; RSEEAR (B) ;

JH ND ND

Rk 16 6

Al 612 152

sl 20 4
ND :

BaRWer =4 —Lvo 12 #Hl] EOEEHF 17500 386 kgl RiZ/e b E
T) ORI GRETRE 0.009%) & & 27 aBRANF40 S -, RSRIIRT (0. 1.
3. 5, TXIL9 H) BOKMET O =4 — VREZ M SVAKR—T a7 T 7k
(&% 2 nglg) (X VHIE LT,

KRIEO KON BEOR TR AR RO T =2 — LS8, F DR
THEr= Y — IR SN ed -7z ET, &H4)

# 7 B~ou=%V—)Lo 12 BEREHR5%IZBIT 5
AR O v =2 — VR (ng/g)

REEIIF (H)

FH AR 0 1

JH gk ND ND

R gk 1.3 ND

A 409 9

sl 4 ND
ND :

(2) %BHR (tES)
tiEEOEF (3 Bl % HVZ[Nmethyl-14Cl X X[ring-2-14Clmn =% —/L® 4
A RREEEE G- GREEIREE 0.006%) (2 X 27y S3hE S 7z, PRSI (0, 2. 5.
10, 14 X% 21 A) #OMRGEEIE Z2HE Lz,
BAEREH ORIRRIRE AR 8 1R LT, FEMk-R ORIRRIRE I IARIE 21 HILEE Tl
KHERE & FIRREEIC 7R o 7o, 1 =4 — )V DFRRE DOVE KA RS & 5 72137205 T,
(ZH 4)
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# 8 LHE/~DOUC TIEK Licn =4 — /L0 4 ARREHR GZIZBIT 5

BAARE T ORTREIIREE (ug eq/g)

gt RSEHA (B)

i 0 2 5 10 14 21
Ji e 4.5 0.5 0.18 0.05 0 0

Mk 4.7 0.73 0.4 0.14 0.07 0

G 3.0 0.28 0.09 0.26 0.03 0.04
il — 0.37 — — — —

- PR

LB % AV - [ VFmethyl-14Cl Xidlring-2-14Cl v = & — )L DIREESE 5 ((RARJE
0.006%) Tk D7 e R i S 47z, R (0, 2 XX 3 A) ZROKHMFE O
WY, n =&Y — LR OEOREY HMMNI OREEZHE L, n=FY—L
F OVHMMNI O#EICIE TC K OERKENEZ A=,

BrEfkh ORIERY, =% — /L KON HMMNI O3 9 (R LTz, ARER
DFERIT, ENENORIERIE ORIREIRE K OB =4 — L& N TE L
Ni=7—% L OREMEOE S O R T ERORER L FRECTH-oT-, (B 4)

# 9 LS ~DUC TR L7cr =4 —/L]D 3 H MR 5% 5 &k

DORFEEE, v =4 —/L O HMMNI OEE  (ug eq/g)

AN S ARSI | A TR o=4>—,L| HMMNI
[M-methyl-14C] JHE ik 4.15 <0.02 0.0
RFE O H R fik 4.00 <0.03 0.0

iR 2.58 1.5 0.1
[ring-2-14C] JH g 3.77 0.01 0.0
R3O0 H R ik 4.43 0.09 0.02
iR 2.05 1.6 0.03

[ring-2-14C] JH gk 0.38 0.0 0.0

REE 2 H ik 0.9 0.0 0.0
Al 0.15 0.007 <0.01

[ring-2-14C] JH gk 0.13 0.0 0.0

REE 3 H ik 0.44 0.0 0.0
g 0.07 0.0 0.0

(3) REATREEY (persistent residue) [ZDULVT

RBLOFEARBROERNS, T v b, CEBLOROME YR ERE
HZENTREENT, n=F Y )N in vivo TIREPHICAGE S D 2 & Aot
ARERIN SN SV TV D03, IR O EME/ M EIIAMEE Ch D, L, HMikfo
TR BERETEDHK) 50~60%723 5 L R BREGTRHEM E LTI EL TWAD Z &R T —
ANHRIITND, T OEHEEDO R ERNBIN R T 5 EZ 2 Hil, 0
e O FRIRBRERITR N EZEZ DD, —EHDOBEHEEN TR/ A I 2 — VB
e R EREEGHY) T D RTREMEITIEGL C X Zeu,
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DI %tAﬁ;%ﬁﬂlF%@ M. ZDAERD AT =X L R{ 0 =2 — Vi EFEEY)
F: = i%E’JT A LN D728, LT O—EORERD FE Sz, (B 4)

D #HEBRZBYMOERAND=_XLHER (in vitro )

T MFI 7 a Y —2%HWT, In vitro \ZBIT DREEEREWARD A 1 = X L703

PRIz, a~f OLBYEBERFIANGELNZ, (SH4)

a. KRROFREGITITHKISEDRMETH Y | mREOBRRIIARE 2 HET 5,
BN BT ERFESERIMTH D | F‘“@zz JEFICHVEEE T, £, =X

= IARGH D 20 73O EDT N1 01 B%) NI Ta Y —LZ NI EET

xR T D,

b. NADPH OAF7E F T, F b7 m—24 P-450 O P-450 @R 0 =4 — /L0
EICIEH b & T2,

c. X UNTEOIEREEANT VX IAEDOERIEEANIT AT A DF A —NVETH D,

d. FERX U RTEMIMERITA XY —NVEBREZRRFL CU2S, A A — MK
W4 FLDKFEZE TR T,

e. VATAVDFA—NVFRIEAOMINL2-AF VU HIFERD 4 (L TAEL 525, &
BRI RN ORI EIC 2- A F L UHTEL D Z EDVRENTWS (X 2),

f. ZORBROFFE., n=F Y —)LD Nt R /L7 I VBB RINEMER S LTt
BREAICBEGT 2 Z ERB ST,

X 2 H LR ERRES Lica =& — )L OF IR O S

@ Ty FRUBRD in vivo iHER
Z v MO, B7p DENAEEGR Lo =2 — e b5 L, &5 6 Rifii O

M O D & //\7 TrEATREM AT L, ATFAT I UIlEEERER, o= vERAE

FRORE KR N7 v~ k7T 7RG Sz, in vitro D7 v FOIFI 7 v Y

— LRHFRW N 1n vivo DT > N KOIKHERD & 2 X7 BREETEEY % b LT

a.~c. D&z, (BR4)

a. [methylene-14C] v =%">"—L%& M\ 7= in vitro }x O in vivo D X L 737 EFEEST
E”%ODMJWK iz HPLC THfrd 2 L. 7 VA 7ua~ NI 7 4—D7a 7y
AMIFEFR CTHo T2,

b. [Nrnethyl'14C] =% —)L& AW in vitro O in vivo DFEEWY) DOERINK S
I DR S NI AT NT I ORIIFERRTH -7 (in vitro D7 v FOIFI 7
7Y —AC97%, invivo D7 > b T 76%. in vivo DIROIFER O T 94% &Y

86%), E7-. [ring-4,5-14C] v =%V — L& =3B OBENIIK S CE D T-
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2 UBOELRECTH T (nvitroD7 v FORFI 7 12 YV —A7T 10%, 1n vivo D
> F T 8.7%. in vivo DIEDTESL OFHAIT 9% & 6.5%)
c. SFHHDH NV ERMEETREMIIETHEERA I XY —NVEBREZRFFL TS, 4
RLDIKEZ Jeo T,

3. EinHEIEHER

(1) O=&YJ—)L
0 =X —)L® in vitro . (X in vivo Dl iliit L4310 KON 11 1R LT,
(ZPRE3. 7. 8)

% 10 in vitroi\R
FRAIE H VSO M= Ah R
EIFTBRAE BBk | Salmonella  typhimurium|0.03 mmol/L (—S9)
TA1530, TA1532, TA1534, Bot:
LT2. hisG46
S. typhimurium TA1530, |10~50 pg/plate (=S9)
TA1531, TA1532. TA1534. ik
TA1535. TA1536. TA1537. 7
TA1538
S. typhimurium TA97a. |0.1 pg/mL (£S9) .
TA98, TA100. TA102 7
Luria and Klebsiella pneumoniae, 0.01 mmol/L
Delbriick's Escherichia coli K12HfrH e
fluctuation test Citrobacter freundii 425
# 11  invivoilBk
FRAIE H RS M= Ah R
PEHESHEBSERRR | F A i avdaunz 10 mmol/L, o
(Drosophila melanogaster) Ltk
P =t
BT RBR CF;S [t~ =% 50~200 mg/kg (A H/H b
A5 -
BRI AR |CFiS v 7 & 50~200 mg/kg AE/H .
7R (Bone HEROEE (6, 24 & i a
marrow cytogenic D48 HEEE) UE 5 AR
assay) OG-
MR ER CFiS lft~ ™ A 50~200 mg/kg {KE/H b
2 Xi% 5 BRI #&S -
Swiss/RIV ~ 7 A 280 mg/kg {AREE/H, Hi[A] bk
HEJPEN 5% 5- -

a: HEHL 24 KO 50 KUY 200 mgkg WEKLLGRIZBWTRAKZER R (abnormal
chromosome morphology) K& OWLAa/KEAIS (chromosome rearrangements). HA[R[5- 48 FFH]
%0 200 mglkg (REH GRSV T A5 (hyperdiplody) K& OUtARRALS OGRS Hh
7oo F7o. b HE#E G- Tl 100 mg/kg (RH/ A &5V THAMRERER & M O FRCS ],
200 mg/kg AT/ A GHHIZIBWTYAMRIZREEF | Yeta/R )T &k OGS AR RESOINGFED H il

—o
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in vitro iRER Tl HIE 2 18R 22RE BLRER K O fluctuation test DG HRIIFG
MTHot-, ZOBBMRERITIT A M) FY— 1ok o, MRS D= h g
TURERTEMEC X D ATREME N B o 7228, Z D AIREMEIFEERA éﬂ’(b RN, In vivo i BRTC
%, ¥ U R & AW EEESEERER L OV IMEIROFERIF2ETh o723, 1 eia
VY a UNTh WS HESERBR T TH 0 . ~ T 2D BRIt AR5
AR CYL R RERP RS SN EHX LR Ch 7=, (B 5)
DLEDZ &0t BREWEEAZESIL, ~ U A% AW/ MR & Yet (R 5 H R BR o
FERBFR L TWD T2, B =4 —LDAKIZ L - CRIE & 722 58 mmtEc oV T
I CE o T,

(2) A=ZZY—ILDAR IN) BIEETEREY

0= — U IE IR ISR BRI B W CTARFM AR LZT-), n=FY'— L}
O DFFERE TR BIFMEOMRRIZeGRER N, & 23T B AT DR EF

AIREMEZ IS 2 7= OICIEI ETH D LB 2 bz, EEEORER R 7 1V —
A%ﬁ%@@m:ﬁy~»ﬁﬁ%ﬁo LR R ERE G T =2 — I D Sy i
@%ﬁ%iﬁ%%iﬁb FEA TR B U - 7 b A ORI Z R 5 72

. TR B BR N Sk S T,

1= — VERE L EM O ERFIEM A2 12 1R LT,

0= — VDI NNA— NEDORRE (DA RN XY —) 12X, BRFEEIX
110 \AEF LIz A NED T ATV OBEHRE (1,2,4- 8 U AF/L-5-= haA I X —)L)
ICEVIEHRIZEBIC V10K T Lz, = hadoiEx (1,20 AFN5T I /A IFY
— LK NTBFNT I -1 ATFNA I X —)-2- A K ) — )L NN A — ) 1T
0 ERFIEMEIT eI DT,

INOHDORERMEE ) VAT A v =) — AR RFEE 2 R 7 &
WO PTRIZHEASE | Z UV EIMRIIZERE L RS v Efim I, (BH4)

# 12 HIRZBRERBEERCB T 5 0 =% — )L KO OREME
ERIFIEVEOMRHE (n=4>"—/L% 100 &{E)

0 =& — )LD B G FEXHE
AR Z—)L CH,
O.N N CH
2 3 10
r
F)UARTA a =) — )UK G

NTEFNT I -1 AFAIF =~ o CH; 0
2 AHK ) — VIR A — | CH,CNH_ N _CH,0CNH, 0
L
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L2VATFNET I AIZY =) Tt

HZN\C?/CHB 0

172>4- ]\ U )l a:/I/'5': ]\ ]j/]} ‘: ﬁ\/\‘“—/l/ (I:H3

0= — U 99% L ERREF S ND 2 EnD T v FOFI 7 v Y — A NADPH
R AT DO AT A 2 BRBSIE FCTRA v F aX—ra L, r=X
V=R, B ST N OV DR A ST FIE R X 7 a Y — BB o i
L. SO EZOIFAE N R OFEFE PICI T DIEIRZRIRAE AR T S vz,
R R R RFTE MDA I DIV, v =8 —/VERRITERT 5 5D TH
oSlz, TNHOFERNG, BIREM LN =F ) — VKO AT A AIMRITZE
HIFME 2RSS, THROBERIC X 2B RBFREA~OTEMEAITE Z 6702 & AGEH S
e, (BH4)

in vitro Dv =K —)L— 2 X7 EFRRRMIN O R RIFHME D I S o E D
MWEFARD T, X2 XY BRI Lo v =2 — U G % . S %)
b SETAGIRINE TR CRAT S BRFUEMIIA SR o7z, sTHRIC
REONKGIR LT 5 R ER R R G T v A VAT A ng Dr=4Y"—)L

WIS 5 L ERFIEMNH O, (B 4)

INE OFEE MR O BFTEMIC BT 2B O, AEETEERREII DR DA
BIFER R0 2 VR EnT- & LT, EMEA 122 b OfEEMEREM A, o=
) — VR DT EL Y AR -T2, (BIR5B)

. AMEMEE
KB AT =F YV — LD LDso 23 13 1Tk LT=, (B8 3)

13 o=V —)LOEFEECIIT S LDso

ELZ) P58 PRI LDso (mg/kg {AHE)
OG- i3 2,330, 2,440
~ A JEREN 5 ki3 1,250
B JHE 1,730
. iz 2,850
EHET ik 3,140
_ ViiE 1,140
VAL HEREN & 5 B 969
JiG2 3,080
BTHS i3 3,350
AVA:S OG- eI 1,250

18



EEMSMAER
(1) 13 AMEIHESEEHE (v )

7 v ~ (FDRL &7 /v e /| MR 15 0) & HAvize =4 —/Lo 13 5l
A5 (0. 50, 100 3 200 mg/kg (KE/H, # 5 HiE) (2 X 2 AR
Fha ST, mETRAR 14 1R LT,

PR ERE TR OWEN TR D Eﬂ TEHEDFE BRI = ICBAR LT Y . 200
mg/kg RE/HIERGRETIEE 3 IR b RWHENA BN, $£72 100 mg/kg (RE/H
L $ B D50 Tl fﬂjlf): 73» B8 Bz, 100 mgrkg AR/ H UL EEGHEZIBUNT,
(REFINEDIK TR BT,

P GATREIN T 2 IRBHO SO TR RO b T A B e o T2,

EEREE B2 DOV T, 200 mg/kg (ARE/ H e GHEDRED g OVeigiod V-2 B B3 HE N
LCuWz,

FFRTIE, 200 mg/kg (RS B 8 5-8EO 25 & O 100 mglkg R/ HEGHED 11 Flod
FEHA, BH OKE SOFEDITHE N LTz, R Y50 mg/kg A/ H B 57F
TIIRBROKE SITEWNTA LN o Tz, EERGRETEHBORE IHHKL TV
D3, IRESHR RO B 7o RS DI o Tz,

JREBRR RO CIX. 200 mg/kg RE/ H & GRS E~ 5 KT 100 mg/kg
(RE/ A B Z < E~ @ EORHIEZENEN A Hit7o, 200 mgkg AR5/ H & GHE

TIXE A UIIEE 72 B bR h - 72, 200 mg/kg (AH/ H % 58T, FH

(ZHEEE AR OB RS BTz, (B 3)

BMZERERIE, ARBRICBW T, 2B GRHCE S EICBIR L2 RIS FED Hi
7oz Enn, WEEE (NOAEL) #%E T, m/hithE (LOAEL) % 50 mg/kg
{KE/H LERE LT,

# 14 T v bEHVWE 13 B SRR O FEMERT AL

w5E
(mg/kg P/ H) e e
200 - gt X OV o> B2 e N - FFARREAER (GRS IZIREE)
< KEE A XD (4)
- TR ORER  GEFIZHREE)
FE T SUTIE R 724 IR o<
REE N (PEE~BE)
100 LL I - TR ZRPER - TR ZRPER
- AREHINEDIKT - REEEIEOIKT
< FEEY A ZXOfE/ N (11/15 1)
NEHE G (2 ~E )
50 LA E - T DIE - T DPTHE

(2) 17 HEERMHEHAR (1 X)
AR (B—F VA, HEMES 2 DURE) Z vz o =% —1o 17 ka5 (0,
25, 50, 100 X|% 200 mg/kg IRE/H, # 5 HELS) 12X 2 aukmaiiRms 5hE X
iz, BMEFTRAEFR 15 1R LT,
X RREE R Of 25 mglkg (REE/ H & GHECIE, BRI A48 U C BAF e fEReRie 2 1eRs
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L72. 1#t%, 200 mg/kg IR/ H IR GRHEO 2B ZARTHIR B OT- DEEAE Lz, =
NHITTREPEEAE AR Z L, %27/ E (opisthotonus) . #MIfEHE (fine tremors) .
THENCTH, RAREEEL, RPN R OV ORI, B OBEARIE QNS RO R OV
e 27 L CUz, 2 387, 100 mglkg (RE/ B & GRES b [REROIEIR N A B3, AR
REDT=DZERHEAGE LTz, 50 mglkg KE/H &GO 4 I 3 6L, [F CEHND
5 KN 8 I AEHEHEALE LT,

LABRRA T, #5 1EM%D 100 mg/ke (R H/ H 58O 4 51 2 fillc QT 1
ENZA 5, 200 mgkg R/ HEGHED 1 HIOH G FRRED ¥ — 2R LTz,

M R QML AL 0k A i, 100 merkg (RE/ H UL BB GRE T MK HE AR
D 5Tz, 50 melkg RE/H UL ERGHEDO I Glu KUY AST OB 72BN 5RD
b=, 200 mglkg K/ H&GRED 2 FIClE, MK OIRFE LN ALP 78 R4 21
mii=,

JRARECIE, 200 mg/kg IR/ H & GREO LB 737 [k (albuminurea) M UM
IRISF-BIVT,

TR OV B 20O CIE, FEEMEIERDY, 50 mg/kg (REE/ A UL EREGREZE
BRI R T o 7=, E72. 200 mglkg RE/ B FGRETIE, OAME, DL
FOMm, K, Bligk ORIBEEORN, U > \EiOZEE N OB liROE
WHRERO Hilz, (S 3)

BN EFREST, ARBRIZHW T, 50 makg AH/H UL FRSRACATIR R, L
18 AST OREEE DHIIN K OFERARTE 3 A HALT- Z & 225 NOAEL % 25 mg/kg (A
/B ERRE LT,

# 15 A XZ = 17 A2 ER O ERT /R

55
(mg/ke A8/ H) el
200 - SRIELMEROSE . %GR, BoiiiEER, EECREE (1)
- QT IER (1 41)
- IMIEPRFE K OV ALP O HEEEE RN
« BT R
< DAMEL DR OSSR, R, B L ORI EEOHEM, Y
DA E =N
- [P OB D BRI
100 L1 E - SRIEPERAR $ D LO0R, iR, RS (208)
- QTEE (2 41)
- IR
50 LI E - SRIEPERAE . $ SO0, o, GEEN GRS (5 T 8 )
« Glu, AST O OHIN
- RS
25 TR L

* o BERICAE LT BRI IV T A BT A
6. EHEERUFELAMRER

(1) 2 ERMEEEERER (1 X)
A X CEERCR, MERESS 5 TR ZHWi—n =2 — 1o 2 F/E0#5- (0, 10,
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20 XX 40 mg/kg KEH/H, BT F 0 7RIV EH) 12 X D EM MR i S
7o, #6534 Ak, BGMEGERREED =D, 58 40 mg/kg K5/ H % 30 mg/kg {KHE
[EICE L7z (BLFZofE5#E% 140/30 mgkg (KH/H] &9°2), 1 FEHLORBRK
TIRFZ, F N QYR B 2RO A O 7 OMERES 2 IURER . 2 TR OFG£IZFRY %
LEREALE LT, FMEATRZ 2 16 1R L,

—fRBBIZ OV TR, 10 mg/kg R/ H & GHET, — @M ORGRIRER & O D
KINH BTz, 20 mglkg (AH/ H = GHEIATEHHREEIC R 0 | Wil le oz, 20
BeGHED 3 FNIE, FABIRTIISET « ZRSEALE LTz, 40/30 mg/kg (AE/ A& 5HET
%, FERDIERDA DL, LIRS, KW EhoTe, £1o, ZORGHTIERRRIR,
IREEJR D BN, MM OSRIE MR AR LT, 1O/ TIRFIZIE, 40/30 mglkg
(REE/ H B 58E0 10 B 7 5112 561 SUTBESEIRAED 72 D 22 FEALE L 7=,

20 mg/kg AR/ H LA BB GRETIE, BMERBUME, ARiEREREE O ES-. Hb LY
Ht OO Mk b ElE sz,

TESREEIZ OV TR, B GHET, R & ik U TR RO EE D L,
HIRCIE, 40/30 mglkg (REE/ B $ 5 HEDRE 2 FIOKIZ . FAHEAZ X (optic chiasma)
K OVREEK (globus pallidus) T OEAINEICRIRRRZE N B 72, 20 mg/kg
KE/H 5/ TlX, &EOKBEIE (hydrocephalus) . f# i I (subdural
hemorrhage) KON EFHENTBO BV, 20 mgkg RE/ H L ERGREZBW

T, DERIZZRIEO N A BT,

TP RO T, 20 mg/kg R E/ H DL BB GHEDOMGFARRIZ . /INM D RyFTHH L

HE(LAE (leukomalacia) . ME PNEHETE A1 O IMEBIE, MREEEIR L OEIEH
(phagocytosis) Z &L A BTz, R TIE, B HERAEL O T E)S
O o e, ZNEDFROIFEIIFRGICEAE LD TH L EEA BN, (B
1 3)

B ZEZESIT, ARIZBW T, SR GHICHIXRSR OB & U THIR
SEIR (oHIREREE) NA b= 2 &35, NOAEL Z#% & T 9, LOAEL % 10 mg/kg
RE/H ERRE LT,

16 A XZ - 2 A EMEEM R

i

(mg/kg TR/ ) ek

10730 R ENCIR. R, R, TR SRR
T R O ER BRI AL 350 B (1 2 )

S0 DL T

- HIERIAE, ARMERIERSEE O LF-. Hb & T Ht Ojrb%,
-7}<EE%\ R AN M OB A 1 (20 D) | DO Z %
PEH

< NBURPTHIL, FEWAAE, (fAE PIREEE A 1 O IR, AR
BHS R OEIER 2 5 2L, FA IR O it e

10 LIk o —IEME ORISR & ONREE DORK (10 D)
- B E B R

* o BERICAE LT BRI IV T A BT A
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(2

) 81 BEIFEMNAMRER (T R)

~ 17 A (Alderly Park &, WEHER 60 VU/EE) Z MW om =4 —/Ld 81 MHHIIRER
&5 (0@#H. 5. 10 X% 20 mg/kg {KHE/H) & ZD%Eﬁi}u‘fiﬁiﬁEﬁﬁ%ﬁﬁéhko 4
PERE DN TIRE R OMEAEE 2 e L, SBRE TR, FIRa1T o7, W
PR PRI A 2 . HREN O S ONWIIRAIR 2S5t L’C;%ﬁm L7c, 7ok, AR
BRITERIOALP RSN TEY | fllx OEOT — 2 IFR—H STV,

AR, SEGHICBWCREEINE BRI EII A bR oz, F
7oy EERO—BARRBIC & BB B L 728 3 bV ie o 7,

HIRTIE WTHORE T B GITRRT 2 RIRAY WA T A b o To, L,
10 mgkg KH/H UL LGB OMEMEIC BV L OVEMEMED 2 653 L 72 3 AR

(combined benign and malignant tumour) (ZHEKFHHEINAFED Hivlz, il
IRAEAE DT A OB IME, WS b 20 mg/kg (AH/H CHFHFIICHEE THHoT- (&
17, (&H3)

B ZEEBRIT, ARRICBW T, FEEEMERE IR DFFMRE RO TH D
= L/sh. NOAEL #3735 = & L@ CIiaan S HB Li-, $7-. 20 mg/kg /&
i/ H & G TG OF BRI BT Z L b, R AMEDRIE ST,

#£ 17 v REHW o=V —L® 81 BEEPEN AMERER BT 5
DI AL CRAEF%)

, S Pt (mg/kg REE/H)
MER] | IEBSOTRIR KPR 1 KFHERE 2 5 10 20
fifRhE | 4 (6.7%) 3 (5%) 8 (13.3%) 9 (15%) |19* (31.7%)
It Jilies 3 (5%) 1 (1.7%) 2 (3.3%) 3 (5%) 8* (13.3%)
a5k 7 11.7%) | 4 (6.7%) |10 (16.7%) | 12 (20%) |27* (45%)
i e 1 (1.7%) 5 (8.3%) 3 (5%) 8 (13.3%) |14* (23.3%)
il Jilies 0 (0%) 1 (1.7%) 1 (1.7%) 2 (3.3%) 6* (10%)
a5k 1 (1.7%) 6 (10%) 4 (6.7%) |10 (16.7%) |20* (33.3%)
*: p<0.05 n=60

(3) 95 ERMEMFE/ENAMEGHEHEER (S )

Z v b (Manor Farm &7 /VE /| MEHER 42 VURE) ZHvWi-a=%>"—1® 95
JHRREAEA S (0. 10, 20 X% 40 mglkg RHE/H) 12 & BISMEREM RN MDA IR
PNEHE ST,

FEROFAND 52 WHIT, 7= —/WZBHH L7302 T3 A a3
NOEHETHIRO LI o7z,

VPO GREOBEREIC IO C b, IR, MR, i (LR R O
PRGNS IR AT 7RI o T,

40 mg/kg R/ H 5 GHE CREZEMENBIR S, ZOFT IR GBI L7 8T
bnHEBR B,

52 % 40 mglkg (KIS FI & SREOHER OV GREOIET , IO FUIIER ORI
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DHEOITZ, Fio, METIHEROILIRIES,, SHIREETIX 39 filf 0 fil Th->7=DI
%t L 40 mg/kg (RKH/ B B 5HEOMETI 41 i 5 61, 10 mg/kg AT/ H & 58 41 filH
2B THLNTZ, ZDT v FORFICEIT DIMEZEOE =7 —Z ITR—H S7. 20
mg/kg (KH/ H B GHEOME CIIFIROIEMNRE O R AN N2 -T2 b, 20
B RIERE O FHIERITVIME TR o7 (R 18), (B 3)
BINZEREEIT. ARBRICBW T, 40 mg/kg R/ H&GREORE S N
b= Z E0B, NOAEL % 20 mglkg (KH/H EE LTz, £7o. &RGHOMEIR
PEDOFLAREBZOBINN I BT Z LD N AMEIRIE S U=,

#* 18 T v bEZ 95 MM TN AMEDFERBRIZR T 5
UG O R GEAR%)

R, #5458 (mgkg KHE/H)
sl fEGE DA AT 10 20 20
ST/ ANRAHENE | 0/342 (0%) | 0/40 (0%) 0/40 (0%) |5/32 (15.6%)
FLIE 0/342 (0%) | 0/40 (0%) 0/40 (0%) | 1/32 (3.1%)
&l 0/342 (0%) | 0/40 (0%) 0/40 (0%) |6/32 (18.8%)
FLARAE/ FLARRHERE | 7/392 (17.9%) |13/41 (31.7%) |21/41 (51.2%) |19/41 (46.3%)
FLIE 0/392 (0%) | 2/41 (4.9%) | 0/41 (0%) |5/41 (12.2%)
BEkb 7/392 (17.9%) | 14/41 (34.1%) [21/41 (51.2%) |20/41 (48.8%)
n=42

a: rBRHT 2 WHRICAFE L TWZT v M, 52 EUANIIEL L7127 v MIEREITA SN h o7z,
b: —#DT v MIEMK OEMEEEOM 724 L TN =726, Z O IR/ FL IR K OFLIE
DOEFTIEZRVY,

(4) 104 BREIEHSH/ENAEGHEHER (TY )

7 vk (SD &, MEHES 60 PL/EE) ZHem =4 — L od7p &b 104 #H O
IRETEES (0 28D, #95. 10 XX 20 mg/kg (RE/H) 12X DIBHFMERBANMEDE
BRI S Te, F7o. HEERE (—REMERES 15 D) 2RE L. &5 6. 13, 25,
52 KON 78 I H Mk ORI A Tl L7z, $ehd, A7e< &b 104 JH[H, HIFRDHE
T3 % 108 I F Thke S A7, BRI A Z . 2 EREREEOMER 3 LT3
L7, 7ok, ARBRIZERNOADBRHE SN TR Y | le OBWO7T — 2 138EH S T
AV AR

FRBRIIR 238 U TR G B LT ARIRBE DR 1T 7 B ino T, Stk 0% A
. 20 mg/kg RE/HEZGHET, EERORERK TR b, oRGHICE
T AR AR L R Th o7, R 2 4F B ICHV T 10 mg/kg KRB/ A DL E#
GREOMEREDOIREIIMNEIE, SERRE & Mol U TR L7,

SEREBIERTEIC SV TIE, 20 mgfkg HRF B ERACEH\ COREEZERASBIN L 720>
B ThoT,

JESEAESR S I Z OV T, 20 mglkg REE/ H &SR EOREN O 10 mg/kg K8/ H LI E#
HHREOHEZIW T, HAMERRIEO B AN H BTN LT-OHA ThH -7, Zb D
JEEORAEREZFR 19 IR LT, (B 3)

ERERTRRIT, AR, 10 mglkg R/ H B LR SR ARRATINED

23




BN BIT-Z Lo NOAEL % 5 mglkg (RE/H %€ LT-, F7=. 20 mg/kg
R/ H LA PG REORER N 10 mg/kg (KE/ A DL E# G HEOME 2 FLARKRHERRIE O BN A
O LI Z D, R AR ST,

& 19 7 v bEHWTZ 104 BREEIERE D ANEOFE BRI D
FLIRBRHERRIE DI AR (FAEE%)

FER) 58 (mgkg (KE/H)

KRR 1 KRR 2 5 10 20
Jii3 3 (5%) 2 (3.3%) 3 (5%) 6 (10%) 8* (13.3%)
i3 45 (75%) 42 (70%) |49 (81.7%) |53* (88.3%) | 54* (90%)
*: p<0.05 n=60

JECFA 1T, 1 X & Hv e 2 FFEM R R [11.6. (D] KO v F& vz 104

TR AMEOFERER [11.6. (4)] THAOITAFE L O R~ D5
NN ,.J/EJEHE (NOEL) % 5 mg/kg KHE/H ERE LT, /=, vV REZHW-
81 MMM AMERER [11.6. (2] KTUYT v M HW - 104 ERENEMEERE D AMEDF
AR [11.6. (4] TH LIV MNES & OFMREZE O G FEB AT 5
NOEL % 5 mg/kg (KH/H L% E LTz, (B 3)

BIWEEZERT, A4 X &AW 2 FiettEtEREr [11.6. ()] X077 v F&H
VW7o 104 JERIEMEREMIE D AMEDFEEER [11.6. (4)] TH O REEINEORD
**%&UEF‘*E%W%%“\@E’@%%\ —MRFEEIZ R D NOAEL % 5 mg/kg {K&E/H &
RIE LT, 7o, v~ URZHWZ 81 IS AMERER [11.6. (2)] TAHOALIiE
BOENNENT 7 > M &2 vz 95 &Y 104 B MMM AMEDFE 7R
[I1.6. Q) RV @A) ] THALNT-HAMMEZDOEINMNG, 1= — UMD AN R
A3y g

. AREFESMERER

(1) 3HACEERER (Tv k)

7w & (SD %, #RBALANF 35 Hilin, #E 10 DL OME 20 VW/EE) ZHWer=4>
— VORI G GREFJREE 0, 0.02, 0.04 3% 0.089% (0. 25, 30 %160 mg/kg
(RE/HICHY)) 12X 5 3 A (2 MEHIAR) ZhiaBy e S, #RmE D& 5
ZHEM)OZZEL 70 HRENCHAE L, 3 AR~ Titkke L7o, IR oBEMWIL, 2 FE

DWEE DR U CTREE L7z, 1 EERICE DAoL, BEALIL ORI T
U 7o RE U CRESBEALE LT,

REEMZHOWT, 178), SMBL, (RE TR I T A b o Te, 5
(ZBEHE L 72 BAE, W OBRGEONEMIZ LR bivenoTz, 3 HRIZIES A
71 6 [FEDZFE OWT TN T S, ZIR6E. MHREIM., EFERENEERE V-T2
FRAICIE, RHRREE & B GHE & ORICZITA DR ST,

HHAERED VB O SEHREIZ BT A DI Ze o T2, 0.089% 5 HHETIL, xHRIE
1% 0.02% 58 & i LT [AEREBEDAEIZRD L1z, 0.04% 58T H RN
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DI L7y, HIREE & O CREGEHAMIICA BRI DI~ T, [FIEN %L
WO IRinoT=7=8, BEFLIEOFIIREL 0.04% LA FREGRE 1T Y K& < 2o72, W
THOFEEED Fap REMWNC &, BE L 7= WIRA S TR FRRR AR KIT A H e /s
STz, (ZHE3)

B ZEEBRT, ARRICBWT, BlEMICRGIC L 2ER L O NIRRT
EMD, BEMIIKT 5 NOAEL % feim & 0.089% (60 mg/kg AREE/ HIZHHY)
ERRTE LTz, F2, 0.089% 8 G RECRIEREDE BRI LizZ Lo, HEMWxt
3% NOAEL % 0.04% (30 mg/kg R/ HITAHY) Li%@E L,

(2) RESHHER (¥HX)

R~ 7 A (CF1S . 20 YR Ok 6~15 HiZn =4 —)LZ58##E 0 &5 (0
(2. 50, 100 XI% 200 mg/kg KHE/H) LT, FAEFBHABRIN RS-,

200 mg/kg PR/ A H5RE T, HRRE & bhlg U, REMW O SEREEINEN A &
IZIK N L7, 50 TN 100 mg/kg (RHE/ H B GHEZIT 52— 1824720 OFEE K, W
NS OVEAFIR A DN — 24 72 © OFRIRIEAREL, SHRBEOME & 1ZEF U Th
STz, MY 72 0 OWHEREOL ORI T, 200 mg/kg (KH/ H & GHETS
SILTF L7,

XFPREE & BEGRE O DN 2R IR ONERA TIE, T OFRITED e h o1z,
KTPRRE M O 200 mg/kg (RE/ B e GEEO NI OVE RS T, AFEOBRITRD S
72> T2, 200 mg/kg AH/ H & GHETAH BN 4 FEAONIEATIZIEF ClR R TH 5
NTEY, BRBAETHD EEBEZ LN, (B 3)

BN ZEEESIT. ARBRICEBW T, 200 mg/kg (KE/ H 5SRO REM I AR EHN
BEOEKTRRO N2 D, HEMWIZT 5 NOAEL % 100 mg/kg {AE/H 7%
E LT, — 7, BRICIERGIC L DEBIIA N2 2 Enn, RIBICHTT D
NOAEL #EMHETH S 200 mg/kg (KH/H EF2E LTz, MEAEEXA LR
77

(3) HESHHR (Sy M)

HHEZ >~ b (SD &, 20 VL) O 6~15 HIZ, & 1 TiX 0, 50, 100 K
200 mg/kg R/ H, 7857 2 TIX 0, 100, 150 & 200 mg/kg RE/HOHE TR =4
V=V aRilRE PG U CL AR MERRER DN FE i S T,

50. 100 XI% 150 mg/kg A/ HIESHEOWTIUCKWT G, 5B LR
PEIFRED B0 - 72, 200 mg/kg REE/ B B GRHECTIE, WIUIRE AR 1 ClifEn 7
MOA BRI U3, 2D X5 7e2Mbi3dBk 2 TldAbznolz,

100 mg/kg (RH/ H UL E&RGEETIE, WTNOREBRICIW TS —E8H 72 0 OFELRRIE
(REAB LT, 100 mg/kg (RE/ A EGEETIL, REWIO IR ERINE) HER 2 T
AEILT L7z, 150 Xi% 200 mg/kg (AFE/HEHAETIE, B 1 L OWER 2 TRE)

1 JFSCTIE “40 and 60 mg/kg bw/day” & & 505, @2 HEZTETEZEZ2 6N Z &0, “0.04%
VI B BRE Lok L7,
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WO SR EHE N E A BT Lz,

AR 1 CH SN BHEORR IR O/ERA TliX, 50 mg/kg K/ H & GHIZAE
T30 BV o7, 100 mg/kg (RH/ H e 5HE Tl FEOKIEZ 1 O B/ MR 1
BN/ NIRERDME Uz, 200 mg/kg (RE/ A G- Tld, MBI 4 IR O ATER 2~ Bl
7o CDMRER 2 61, HAAPMEARER 161, /NSREEA OO EHR 16, *REEEA T 200 mg/kg
(RE/ H B G5O RIRIIFONT 100 mg/kg KR/ H & G5-8 THARFEL A LRI 1
BIONIRSL VB ClX, BAFEPEORHLE 722 X 95 28i- 2t ix A b /e
7o L2>L., 200 mgkg RE/H&EGHETIX, lEotioRe{, BHEEM

(interparietals) . #4881 (supraoccipitals) M OVEE (zygomatics) DO RTEEE
B & W o T B R OISR LTz,

kR 2 TR S NI BREO IR RO/ Tl AR OIS0 b o7,
XTRREDIRVE 1 I AEHR O/ NIRSEDS, 200 mg/kg (RHE/ H Be 5 HEOIRIE 1 B/ NSEE &
PEOIRWERROKIER A BTz, —DOXEREEE 200 mg/kg (KHE/HBEGHETH O
ToREIROK) 1/3 12k 2 NligR A T, AR OBFITRD b7, 200 mgkg
(RE/H B GHECRIZE SN 11 FBEOARTRIX, BEEORR/ NGB 0NRGTEE A
THR—ORIBIZBEINTZZ LD, Wb HREARGE LB X DLz, 200
mg/kg (RE/ HEGEETIR, BHE R L OMIE o fiA B8 b ORAROHMNR A BT,

(&M 3)

BWEERERT. 2 b 23 BRIZEV T, 100 mg/kg K8/ H VLB 58ECREM
DOREIMEDIK T, 100 mg/kg A/ H UL FEGHECRIUARE ORI DA LN Z &
235, R K OB T4 5 NOAEL 2V 34 h 50 mglkg (AH/H LiE L, f#
ATET AR B o T,

(4) RESHHER (THH)

MST U7z 2 BB ST,

BAIORERTIX, HEY VX (New Zealand F, 15 PU/ff) OFFHRE 7~15 HiZ, &
BR1Tix0, 3, 10 X% 30 mg/kg AH/H, &R 2 TiF 0, 10 X% 30 mg/kg A5/ H
OHE TR =&Y — VA5l 0 &b U<, FAmHER I8 S,

3 K10 mglkg R/ H G- & TlE, &GITERT 2 a5 BOFH, Mt 3h
IREMEIRBIER SN o T2, 30 mglkg (KE/HBEGRETIE. HEWIOREEINEL
FRVEOSEURE N EIIK T Lz,

30 mg/kg (AE/ B EEGEEOIR I IME L KA OFFER A LI, 7 F Tk,
DRIMAE R X 2T ERN SRR AET D Z LN TS, ZOL S RdEaead
HIEROHBFRL, #wE 7B RO T 0.4~24% THH DX LT, v=F>
—/L® 2 F BTl 30 mg/kg R/ H & GREORIIZIT AL 2.7~2.8% TH
oz, TNHOFEENS, v =K — a5 SN REWRROIR L TBiE SN
DIRIMAE AL, B GICBRE L Ve RS bz, (B 3)

B EEFREST, ARBRIZEBW T, 30 mgkg (AH/ B FGRECREMW DR RN
ERORIEOEHEREOFERIK TRALNTZZ L0 n, BEW R OBRIRIZRT 5
NOAEL % 10 mg/kg fKH/H & 3%E LT, BATIEIIA LD T,
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1. BR@EZET
1. EFHEEEIZH T 5HEHM
(1) JECFA 21+ 51
JECFA 1%, 1989 £ TN 1994 FED 2 [HFHHi 21T > T\ 5,
1989 fEDFHAMN Tl MEMEREMERER L OV AEFMERER 2B\ T, NOEL 7% 5 mg/kg
KE/HULETHD Z 2: NG TH D & L NOEL 5 mg/kg AE/ H &k V44555 200
(2SN T, BERY s — HEEGFE & (ADI) % 0~0.025 mg/kg K/ H & 3&E L7z,
RRAFENT, IFHEMWIC BT D u =2 — L O EEMERER . RS AN OVt Z B
T 5 %ﬁﬁ.ﬁhob\f@ NOEL ZFi~_7=FE DM AR 2 5 BROFETR ) DIRE
ST, 2 =4 /wv@%ﬁiﬁt@mﬁf% CHERIFMENIRN T L LT D,
UEFOFHIIZ IS T, JECFA 13503 AMERBROAE % DB DT — 2 $EH K O N
Ao A T =R BT BRE A 1993 fﬁi’(“ BT 5 L R, (B 3)
1994 “EDOFHIE ClIsR O b T=7 —# 75>i°mtlj INZgmoioT=8, JECFA 1%, BEM
ICRRIE SNTZ ADI 2R, ADI ARETERVWEHW L, SR 9)

(2) EMEA 28+ 251

EMEA 1%, 2 [FFHiiZ1T-> T\ 5,

1 [B1H ORI TlZ, CVMP 1%, 1EIFZeMRZAE BRI IS 1T 2 B MRE R & O s R
@7/%@M BT AAMEOIHI I LT, =Y — L E W ix D2 R

PERRBRIZ I TS IV B RE RICHE, = h e 7 7 RICBWTA LI ELE
%ﬁ%&ﬁ&&ﬂ%@%@%ﬂ%&/~w;%%Té:kﬁwmm:ﬁf~w&@:
kA R F S AR TG & S Dot ATRE 7R R O ED MRL & L
T2nglg /BT HZ xR L, s, (ZH#5)

ZOEE MRL 1T 2 M &V O BRI TR Y, ~— I — M OREEIZRE
THERDERNPRO HTZ, LovL., BE MRL OHRRH T HEHEIMEROIR X
7eotze, BE MRL OIZ 1994 /£ 1 A 1 BIZ T L, AAIIL MRL 23:%
TETE RV 288, & 115 COUNCIL REGULATAION (EEC) No 2377/90 D&
TIV2INE S, EANERIE STz, (B 10)

2. B EiTb
BB LERBR LI Y. 0=V —)T in vitro DFE % VW -18) %%ﬁ;@\uﬁ?ﬁ&
O fluctuation test CTHMETH -7z, ZHUIMEAEM B T O = b i cliERiE
2 RIREMEDS IR ST, T ORBEMEICOW TIEREH S TWewy, £72, In V1'V0 D~
U A% W T ABMEEOERR L OV IR ORI T2 Th 72y, FAuiayvay
N WIS HEBSEEBR CHETH U . ~ 7 2RO EHElage R Bk T
REFFHRERPBE SNA R EHEK LR Th o7, ~ U A% AW/ Mz & Y

2 W)V AEICBW T O A EREO RN 3 572, MRL Z3%E TX RV 8# ST b, £+
BEIVICE SN - WEIL EU & E TR~ AN S5, EfED COMMISSION
REGULATION (EU) No 37/2010 @ Table 2 (23444 5%.) (M 6. 11)
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EREFETEROER VDB L TND T2, =Y —)LOAERIZ E > TRIE L 72 58
FIEIZOWTITHBr CE Zedo 7o,

F7o. T AKRDT v b ERAWTREN AR 3 B ST\ b, v AR
NI AR T, B K ONEVE D B M OS24 10 K OY 20 mg/kg IRNEE
B L, Z > MERWTR AMRRER 2 3R Crx, FLIREE)Y 10 mg/kg (K5/HLL LD
MECHEIZHEIML, =Y —VOINAMEDN R I N, 7288, BBAA T =KL
RSN TE LT, BamlE & BB ANMEOBEME S R TH D Z Enn, Bl G
L72ER IR, v =4 — VOB ANECBHENFET 2008 5 IOV TR T
YAVt

0= — VORI AW CE T, RBAMEIRR SN2 E0vh, ADI #3%0E
FARETARWE T LT,
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& 20 JECFA IZH T HBIEHBRDESHEEFOLLER

. B s
BYfE AR (mglke (/) MRS (mg/ke (AHE/H)
~ A |81 AEMIEME|0, 5. 10, 20, {BEH#Z|5
PEIFE DS AMEDE | 5- B - B
AN
=
A 0. 50, 100, 200, 7#|100
e O 5 (R EEHE s
fEAEE R L
Z v b |13 #EFFEAM:| 0, 50, 100, 200, 7|50
ks HillRcn QA5 H) (REFINEND . FERHE/ N, AR 2
95 WM& MRE| 0. 10, 20, 40, JREH|—
PEIFE DS ANEDE | B2 5 20 - FEBLZEE
=
104 =M 0, 5, 10, 20, JBEH|5
TN A | P - (REER AR, FLARIESS
Sin=y
3 A2 0, 0.02. 0.04. 0.89 %. |30
P IRETR S (0, 25, 30. |[FIEREE DR,
60) AERE R S O AT FEE 7R L
AR 0. 50, 100, 200, 7| BN : 100
Hill#E 0 JEIE : 50
0. 100, 150, 200. | REMWOAREERIINERD . MR SR
Hill#E 0 fEAE R L
TR | AR 0. 3, 10, 30, &Ml | HEMW) & OWRIE
] l%b%@ﬁ:@mbuiﬁw\ SN/
0. 10, 30, #hlFEn [
fEAEE R L
A X 17 AR AP0, 25, 50, 100, 200, |25
Mk O 5 H) KRR, 7S AST ERERIN, KK
FERK
2 4EMEMFE| 0. 10, 20, 40, A |—
P 10 : HARARIEIR
ADI ADI %3 Ef%m\
ADI FEARIVE R NOEL :
SEF: —
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<RUHK 1 - K 2 ARSI >

W& PReE W1 53 R A
HMMNI 1-AF N2 RRX U ATF)N-5=hnAf IF—/b
— AT N2 HNNEA NI AT NS5TERTI RS IX—)L
— 1-AFN-2-HNREANAFNE5T T I RAIZ—)L
— 1T AFN-2-8E REXTATFN-5TE RTINS, IX—L
— A LY =)
— MR L

<HI#K 2 : REBFIEIF>

IEPRE s
ADI — HEIGEFA &
ALP TIVH NIRRT 7 2 —F
AST TANRTXET I ) TV AT 2T —F
(= B I Ut afig 7 A7 17— (GOT) ]
CVMP RN =SSR A T KR B
EMEA RN [ B R A T
Glu Mg 7 n=a—=A
Hb ~NEZrEy (A5 &
HPLC EHRIR a~ N T T 4 —
Ht ~< 7 Vv ME
JECFA FAO/WHO & R M Insi sz =i
LDso RO R
LOAEL e/ N
MRL TR FLE A
NADH —aF T IRT T VX VAT R
NADPH =aF VT IRTTFUURX I LAF R R
NOAEL piiizs e
NOEL HEAEH &
Tz SR A
TC HEI/a~ NI 7 40—
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<ZHE>

1.

10.

11.

Bih, WIS ORIRSHEAE (FFN 34 FEARERE 370 5) O—Ha by 57 (F
B 174 11 H 29 BAY, JRAETE SR 499 5)

The Merck Index, 15th, 2013

JECFA: Ronidazole. Toxicological evaluation of certain veterinary drug residues in
food. WHO Food Additives Series, No. 25, 1990, nos 669 on INCHEM.

JECFA: Ronidazole. Residues of some veterinary drugs in foods and animals,
1989.

EMEA: Committee for Veterinary Medicinal Products, RONIDAZOLE (1),
Summary Report, 1996.

European Union: COMMISSION REGULATION (EU) No 37/2010 of 22
December 2009 on pharmacologically active substances and their classification
regarding maximum residue limits in food stuffs of animal origin.

M Hite, H Skeggs, J Noveroske, H Peck: Mutagenic Evaluation of Ronidazole.
Mutation Research, 1976; 40: 289-304.

JL Oud, AHH Reutlinger, J Branger: An Investigation into the Cytogenetic
Damage Induced By the Coccidiostatic Agents Amprolium, Carbadox,
Dimetridazole and Ronidazole. Mutation research, 1979; 68: 179-182.

JECFA: Ronidazole. Toxicological evaluation of certain veterinary drug residues in
food. WHO Food Additives Series, No. 33, 1994, nos 811 on INCHEM.

EMEA: Committee for Veterinary Medicinal Products, RONIDAZOLE (2),
Summary Report, 1996.

European Union: COUNCIL REGULATION (EEC) No 2377/90 of 26 June 1990
laying down a Community procedure for the establishment of maximum residue
limits of veterinary medicinal products in foodstuffs of animal origin.
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