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C N

BEELE LTHER S IMY T REY AT 1) (CAS BE%%E 5 : 4525-33-1)
IZOWT, A FRRBR A 2 VN C AL A B s B A A 20 L 7=,

S W= BRI, ZREEY A T (DMDC) @iE/h>., DMDC #RINFE .
DMDC DK R Tdo D A 2 ) —v, BB Ry & DFUSER TH D A FF v
HIVR = ALEY (MCC) .| kg F L X F )L (MEC) KON /LR g A F 0 (MC),
M ONC BLTE R D Bl A B S OVBICEE R —C D i R R SO D AE W) T & B IR R Y A T L
(DMC) Z=#BmE & L ANEhE, Bmmtt, ST, KERGEE. B2 A
P, AR AENE, B MBI MAEICET LD TH D,

Wiy T ZREE Y A F v ) IZBT 2 RZ2MIfR D AIZ OV T, DMDC % #54
e LI-ENEEICET 2R BRI S TE LT, HHICET 2 BAED
RHTWD,

Wy T —RERY A F V| BMEREERICE ST EUNCHER D54, bk
T DMDC 2 “BLIRF K ONA X ) — VKGRI NS L & 12, DMDC & ok
FR% A B0 L CRE 4 @ MCC, MEC, MC KU DMC 24U 5728, ksl
@ DMDC I RSME (0.05mg/L) HKiii & 725, 7¢3., DMC X DMDC ®#diE T
RPEORIERME LTHAERK L, BB PIZEAFT 5,

TIRBIRFICOW T, BEOEFIEICB W CRBACE ) S BT 5 {5k
FOE L, DMDC RINC L0 fREHHICA T D “B(bREOEIT oD 7nwEE
ZONDHT ENG, TBLRFEOZEMICET DM TRV & LT,

L7235 T, DMDC ®lEn>, A% /—/L, MCC. MEC. MC %1 DMC (ZE+
LRSS 2 0. RIS [ ZREEY XA F V| OV BET % b4
iT9oZ2 & & Lz, ¥7=., DMDC ez IZ, MCC % & ® & fE DMDC BiEi{b &
WMimaEEiLs Z v, DMDC IRINERE 2 W= B g b 0t TREHT 2 2 &1
L0, W T REEY AT V) OLBEMEIZ O TREMICFIE 21T 5 Z L 2N Al ke
EEZT,

1. ZREEZ AFI)L (DMDC)

DMDC DOZE MR 5 5 B2 et L7/ R, DMDC 38R LN I 2 & 230
KGR S AU, RS Tl R SME AR & 70 D & B 2 72,

DMDC WANECEHT . AR L - TR & e 2 B iam BT nwE B 2 7=,

DMDC FINERE & BB IE & 9 2R BR Tl &G5O EE O DMDC OiE< #&
BIIAHTH 720, TS0 S, DMDC @ NOAEL %3R5 Z & (i
I ThRWEE X, 2D,  DMDC @ NOAEL #1585 Z LIZTE R o128,



DMDC WK SRERINE 3 % [ 5 AR ME IR, S48 5 B0 - 670 A
ERBUR ORI R A BIRBIC S T, BT RIZRD bAab - 72,

[TIREEY ATV OB E L TOFEE K OHMEELAEDR E#% D DMDC ©
HeE— AR, UInTEA] (BRI &L O L) o' M 2505 %
771 (T BT 2 Bt B 25 fast ) (2017 48 7 AdE) BRI (2D
., RHBRMEZ AT OSAELEL. ER¥ES Q1 k) KOVhE
(1~6 %) IZOWVWT, FNF 0.00051 mg/kg ARHE/H & 0.00074 mg/kg (K
/B & L7,

ARFMRAR & LTI, i TR A F v BN & L CaEgnicfi
SNDRDITEBNTIL, DMDC ORISR au &l LT,

2. A3/ —)L

AL ) =V OERNENREIAR DR 2 et LR, A % 2 — VIZEEE 0 B3
RNVIZRIL E 4L, EICHIZB N T, FTHRLLAT LT E R, IRWTXEE, &5
2 B B IRSE A~ C R IC I b S, BEftt SN D E B X T, Eo, AF ) — LT
KT DR MR ET HXROBLEHE X, TomE L L_FEHETE L EL.,
AH )= VOFMEIZBWTEEENT - lE & e_F L w2~ RIA
IZ7o>TnbHEshTWn5,

WHO (1997) 1%, A%/ —/% 20 mg/kg KEUTOBRTRAEBRLZHEA T
b, BEAERNICHET 28U EOFBOFRHITIEZ S5 ne LTns, JECFA
(1991) %, EHFOREEOL MI1 HH7ZY 1,000~2,000mg DA X ) — /L%
R#FLTWDHE LTS, £/, FDA (1988) & U SCF (2001) %, 72k
X 14729 1,500 mg D A % J — V&R AREATRELE LTV 5D,

AH =T, ERIZE > TRERIE & 7e DB ismEId s v B 2 7=,

A B ) =T ONWT, AtEEME R OV R A FEORBEE IOV TRET L7
2, 7w MEAEFEEREB (Youssef & (1997) ) ORKMAE (1,000 mg/kg (KH)
THEHEMUITAPE O N2 Lvb, NOAEL 2455 Z LI T&EedoT,

TN APEIZBEET 2T D v o7z,

AL )= NDOFEMIZTICAZ ) —VORHNGAELLXFRICELLBDTHD
AH ) =)L hETIE, —RANCEREOBINCEE, REHET v F—2 & I
PR OBRREREE & W o TIEIR AR T, KICE L HREREE LK OET HRO i
589175, & MBI 23 MtEE K OBIEEIIH 50 TIER W23, Roe (1982)
L. B MZBWT, A% ) — Lo/t EIL 1 ghkg AR EHR D E LT
Do

723, FDA (1993) 1%, & MBI D2HANSE 517 NOAEL 71~84 mg/kg



RE/H 2RI e LT, 2R 810 Th L7z 7.1~8.4 mg/kg {KH/H % ADI &%
ELTWD,

AL )= VTRY, B, REV 22— BERBEOREDIZLEZEN T
e ZDOOH, HEFHMNARERRE Y 2 — A, T a— AEHZIOW T, REV
—ZAHD AL ) =N REOWMEE KR OCEPEIZB T 27 v a— ket o A %
—VOFMEM 1 2HNDE, BREV AR RT L a—nbOHE— HEEE
%, EEREH R OVNRIZOWT, 1.93 mg/kg RH/H & TN 1.14 mg/kg (RH/H & #E
FFENL, R, BWEENLEBRTHAAY ) —LVEBETHE, EEORME
FEREILIZINLD BZWARERH D,

728, FDA 13, REV2—AKR DRI A VHHIZTTAGEND AL I — LK
DMDCIZHXT DA% /) —NDO—HERED LR IO S—t & A VE% 59 mg/
N H EHEFFLTWD, £72, EFSA (2015) 1, BEORBEENLERIND A
B2 )= VR ONTET HAX ) —NVDEFE LT, FHT8.4~18.9 mg/kg {AHE/H
EHEFF LTV D,

DMDC IZHRT D A ¥ /) —/VOHEE— HEIEX, BRIV KONz 20T,
1.21 mg/kg (AE/H KO8 1.79 mg/kg K/ H & HIWr L7,

AREMFHES & LTIE, DMDC H3EA ¥ 7 — ik, BEDORBEHEKD A X ) —
L ERRRIZRIN S 4L, RN TRE OBt S S B %, b MTBITHEA,
HOREETOAL ) —VOEBRERL) FDA IZL VR ESN ADI $5E L
T T RER Y A F v | NI & L ClEYNCE R SN ARV I8V T,
A B ) =V DREMIZIREN I &l LTz,

3. ARFTAHILRZILIEEY (MCC)

MCC DOAENENREICIR D A ZRET LR, N- 2 F® v bR =fbEniz
7 X/ (N-MCC-AA) ORFHZ O W TIE, fAMEhs7 2 VBRICED2EWVR D
%, Bz, & FXITT Z OFBSUTE BROBEFIRIKININOSAE T T, B%ET
I/ BEHCRO N-MCC-AA [T HERINIK D S 03 W s, RS0 T I
kD N-MCC-AA (3RS fES <V, 72, N-A MF TR =0T AR
T —NE Ty MFERE Y R — N TE TN S vz,

MCC 22\ TlX, N-MCC-AA O tkmERER L2 T& 9, NOAEL %215
HZETTERNST, Fie O DMDC USINARE 2 455k 'E & 3 25 I8 B 5308k

U [HEHREWSERERGS OBEIEICOWT) (Bf294E 7 H 15 BATITHRS 182 &) I2BWT I2B, /24

J—IVENG BT, YRR ENREMEAEENEE S IC%S T 50 E0 O ED KA OWTIE, fERTE
BY ., RSB F A== VT T AUEDORAZ )=V E2E b DITHEERME LB LN
HOTEDIZDOHLITZAD,] EE3NTW3,



FAEH G530 « D AMEDRE RRER M OVERE R AL m R IC I T F AT FLIRE
D BRI DT,

DMDC (ZHi%7 % MCC O#E—HEREX, EERFEHLO/NEIZHOWNT,
0.051 mg/kg IKE/H & 1V 0.074 mg/kg (KE/H &HIWr L 7=,

AHEMFHAS & LTI, DMDC SRt 2 v 72 308k CRatE i 3o b T
WRWZ & B EEE X RO RECEHIR LT IR T g A F L)
WA L L ClEUICHE A SN DR ICB WX, kT 5 MCC OReMIc %
AR E R L7,

4. REETFILAFIL (MEC)

MEC ORNENREIZFR D8 A &2 et L7z fE S, 7 2 FFIgk B el 32 IR B T o
RETFEDFRED BTz,

MEC ##BWE L L BEEEORBBEEIIRO DN o7 b DD,
DMDC W5 & 5l %2 AWz KB & 5wt - 3803 AEOFEEER. DMDC RINA
LY a— 2 MWicBin i@t k ORI G-7M% « 0 AMEDHG B OBk
FEAIE NTHEE DAL 5 MC OB s ORBRAGE &~ e L 72/ %, MEC (2,
ARIZE o> TREBEE & 2 28 RFIEIX RV EB 2T,

MEC oateamtt, R GEE & O AT OB 2 R L2l 7
v b 3 A B E®RSGRAE (BayerAG &£ (Loser (1973) ) ) K U'T v bk
AR (BayerAG L& R (Machemer (1976) ) ) IZBWTHKEHET
LT ANRBO LN D, BV NOAEL 856157 v k3
7> H W B8 5 53R Bk O plifg 12 H-3 & \MEC @ NOAEL % 1.0% (/< 1,094 mg/kg
RE/H) LWL,

TN AMEIZEET D LITFE D b o Tz,

DMDC (ZHi%)7 % MEC O#fE—H#EREX, EERFEHLO/NEIZHOWNT,
0.0052 mg/kg IR E/H &Y 0.00012 mg/kg IR/ H & HIKF L 7=,

MEC ® NOAEL 1,094 mg/kg (A&E/H i€ — HERE L OMO~—T 13,
= B K OV IS DWW T, £ 210,000 K O 9,100,000 T o 7=, ASELFAFHA
S LT, tole~—Y BN EL, I T R AT v SR e L
THEUNMEH SNDHR D ICEBWTIE, KT 5 MEC OZEMIZREIT 0 &
Wr 7=,



5. AN UEAFIL (MC)

MC DENENREICE DR AR LR R, ~ 7 A KT v b & A0l
(Ioannou & (1988)) IZBWT, BOEL Iz MC IZRI s -t%., KA1
ke LT, iIan_—mibikF L LTt Sz, Ty b TO ZbiRFEL
U CHEE SN DI~ 7 A LB, MESE~DOSHN T v FTIEZ W &
M, ¥ AL Fischerd44 7 » b D52 MC 12 X 2@ HECxt U CREEZPED &
WRKTHL EEZ LS,

MC 2, EERICE - TRERIE & 72 DB EEMEIT VW EE X T,

AMEEERB A ORER G EERROBEZ RS LSRR, 7> b 13 BRI
O 535 (Quest & (1987) K XNTP (1987)) 1238\ T, Fischerd344 7 v b
D MEREARTEIEIN O I, JFHR (BEIE, B O G K OFANF ONT B 72 AR 57 4d)
ENRBOONTZZ EnD, ARBRICE T D5 NOAEL % 1T 200 mg/kg {AE/H |
1T 250 mg/kg (RE/H & W L7z,

FED AT HONTIEL, 7 > b 103 EFFED AMERER (NTP (1987)) (IZHBW\ T,
Fisherd344 7 v b O FESEREET XA o HBUERO A 5 OB AT 0
b2 Z &b, MC X Fischer344 7 > F OffIZ kLT, 200 mg/kg (KH/H &
BAZ X O FIRICH T 2 BB AMERH DO LW Lz, 72, 100 mg/kg K/ H
BGRETIEE DB AT W E B Lz, 7272 L MC IZBERFEEN 2N &b,
DA DFEEEFFITELEEA D= XL HD TR, MC O3RN AMEICS
WTREARETE D LU L, = 7 2BV THEBAMETRD SN o T,

DMDC (ZHk¥ % MC o#xE—HEREIT, EREHLEC/NNEIZONT,
0.00025 mg/kg KE/H K T 0.00037 mg/kg RE/H & W L7-,

o, SEIHICEEN DL MC OHEE — HEREDOKRAEIZ, SE 515 E
BE3C 0.003 pg/L & Bt &, DMDC Bk OERE D 100 430 1 FLEE T -
776

7w b 13 BEME OB GRE (Quest © (1987) LTUYNTP (1987)) @ NOAEL
Die/ME 200 mg/kg RHE/H LHEE—HEIE L OMO~— 03, EREH L
OUNIZ DWW T, £ 800,000 M U 540,000 Td - 7=,

F72. T b 103 BHEFENSAERE (NTP (1987)) (ZBWTEDNAMEIT 2N
EHrsnT-HETH S 100 mg/kg KE/H &, #EE—-HEREE DM LD~ —
VoL, BEERSEE KR OVNRIZOW T, K 400,000 & TN 270,000 T - 72,
PLEDS ARBEMHAES & LTI, 7 v b 13 B 0B 535k (Quest © (1987)
K O'NTP (1987) ) @ NOAEL (200 mg/kg (KE/H) MK OFED AL 720 &)
Wrsn7-H&E (100 mg/kg AHEH/H) tHEE—-HEREE OMICIZtHo~—T v



DIFEAEL, IS [T ZIREEY AT v DN e LTz SR ICH
WL, BT 5 MC OZ2 MR 7e v &l Lz,

6. kT AFIL (DMC)

DMC OIANEIREICIR D S R 2 gt LA, 7 Z iFlgds € % — ol
{EAE T COMKGIEDFED BT,

DMC Z#Bmg & LizEmmtEoRBREEITIRD N2 hoTob DD,
DMDC A v o ¥y a— A% AW =B iam i L O E & 530 - B0 AMEDE
kB O FRBR BRI ONCHEIE VLT 5 MC O n gt Ok BR S &2 M et L 72 fE
. DMC 2, ARIZE > TRERIE L 72 28 EEEIE R VW EE T,

DMC oAtk O EREEEORBREE 2R LR, 7y b 3 A
W% 0 ¢ 5348k (BayerAG &} (Eiben & (1982))) 2B W T, km/H&ET
HEMFTANRD NN LB DMC @ NOAEL % 10,000 ppm (KT 890
mg/kg (RE/H) &I L7,

FEDAPEIZEE T 28 LITRE O b o 7o,

DMDC (ZH¥k7 %5 DMC O#E— HEREIX, ERFEE R ONRIZONT,
0.0051 mg/kg A/ A K ) 0.0074 mglkg A E/ A &4 L7,

DMC ® NOAEL 890 mg/kg AH/H L fiE —HERE E OO~ —T 0%, FH
ECEE S OVNRIZDW T, £ 170,000 KUY 120,000 T o 72, AREFEFAFIAS &
LTIE, +oa~—T 0 BFEL, I TR A F v BSIRI & L
ONAEH SN DRV ITBW TR, AT 5 DMC ORI &IT 720 &l L
775

AHEMFHAES L LCiX, Lo DMDC & O DMDC B#E L& kt-9 % 2t 2 14
X WM T IR ATV DN & LTt EH VAR BV T,
VRIS & HIr L7,

10



[. &R mE OBE
1. A&
FEE (2 1)

2. ERHTDAF
4 . IR A5 v (DMDC?2)
#:4, : Dimethyl dicarbonate
CAS &5 1 4525-33-1 (B 1)

3. PFARUVEEK

C4HeOs
O O
o L
o O (BB 1. 2. 3)
4. HFE

134.09 (=M1, 3)

5. MKE
L. JEAEFBEIC [ IREEY ATV ORI E L TORE RO ILED
REE R LTI <u? FEEHEEFEE L), ) ICL2Ne T Ry AT
VI DB RTIE, &L LT IARMIE, 99.8%0 Ea&Te) | MRIRE LT IR
mi\ﬁé®M¢f%éj&éhfméo(§%@

6. HEAHE
FRESERE L. I T ZREEY A F ) OREFiEZ, 7 oa XA F L
MV AR LT, KERE T MU U LOKEKR Z AT, DMDC Z45 L7
%, MHOBEEITV, ARERT L) LLT0ns (K1) . (BH4)

0
2 Hac\)-l\ +2 NaOH — H3C\JJ\)J\/

0 Cl RLT

ZREETUAFIL(DMDC)
oOOXEAF)IL
+ 2 NaCl 4 H,0

1 DMDC OHEEAE

2 ARLHTHOWLITZIERIZ OV T, B 1L ICABREELTRT,

11



7. REM

(1) DMDC O&REM

EFEEFFL X, ZEMERRZ I L, DMDC 1%, M RERgICE Lok
HETIL 20~30CTC1HMIFZETHDHEL TS, (B 5)

DMDC 1%, Bt GBIRECEIK K ONT v o — )LECEE) Tl A % ) — )b
KO bk (CO2) (TR S AL, BB Tl ST, A
HEHER O FIRE (250 mg/L) W L7234 . DMDC O = #1% 20°C T 17 4.
RO MK ES DRI 4°CTH 7.5 B, 10°CTH 4.5 FEf, 20°CT
#) 2 K[, 30°C TR 1 FERITH 0 | MK/ s S IR S IR LTV b, 72,
Genth (1979) (2 LniE. pH 2~6 (2B T DMK R IZIE pH OFEITFED 5
niemolo, Lo T, FBEEEFEE L, SEHIIRIN S 72 DMDC 1M S1F T
b 7T~8 WEMLAPNICIZMAK RS A, Fef&Blih & L C OfCE CIdm HBR 5
AR CHL EHMPALTND (M2) ., (M4, 6, 7. 8)

B, AR~ NI 70—/ EESHiE (GC/MS) 12X % DMDC Dfk
R SUEIE 0.05 mg/L, E&EREFAEIL 0.2 mg/L TH D, (B9, 10)

0 0
H4C CH; —— 2 CH,OH + 2 co,
~0 o) o

2 DMDC omkofE (S5 6)

(2) ERMIZFRTFET 5 DMDC BEELLEY

DMDC [ZEEHFR T A F 7 — v KO IR B E LMK i S 5 1
o, FEx OROSERD AT 5, BARIZIE, ODMDC ORI IGIZ LD R
e A F /v (DMC) . @DMDC & fEHICHER ST I, 73 /B, FE
K OVEHRE (ALfe, 7 = BEROWEARE) HROGL THA DA FF T LR =
A (MCC) 3,@DMDC & =% / — VR L TR F v 2 F /0 (MEC) |
NIZ@ODMDC &7 v E=T XIET v =g bA Ay (LUF [T o274 L
W, ) MEISLTARANI AT (MC) BWAERKT S (K3) ., £72, DMC
IZ. DMDC 0#LE TREFOREIER E L THAERKT 5,

3HEICEBNT THARA FFIUA] KO THALRA FF XX] L ENTWAHE S, TUPAC fi4iElC
PV, ARFHEEFTIE TA MU VR= U EEY) B TA MU AL R=)L XX Lk L7z,

12



(@] 0
H,C )“\ )‘L CH;
\\0 0] O/

DMDC

SR
(Bt R BR)

A J

0]
o e
\O O/

DMC

+CO,

M3 DMDC BE:EILEMDER (S 6)

~ O (|300H
H,N COOH
> HC_ _CHR + CH;OH
0 N CO,
H
N-MCC(FPE/B LD RIEDIFE)
R=FILFILER(ET)— L3
0]
CHsCH,OH
> HiC_ __CH,CH; + CH;OH
O (0] CO,
MEC
NH;

Q
g HsC )L
\\O NH
MC

+ CH4OH
Cco,

# 112 DMDC B &y (£ &% 7 —v, Zfg{bis#,. MCC, MEC, MC X
&y

O DMC) DO —x4EIZHOWVWTE L DT,

& 1 DMDC BE{EY

(&M 11)

AR —ix4 (BEFR) CAS No.” | {k#= fii#
A%/ —/ | methanol 67-56-1 CH;0H DMDC ks
LN
T R{bik#E | carbon dioxide 124-38-9 | COy DMDC k4
fif B R )
A M%7 | methoxycarbonyl — N-MCC o4 (7 3 /e | DMDC & 8kt
g;%wm s sttt | 04 1% s A= ffi%f%
Dz, B | FHEA) B K O R i
o SRS & D B AR
Z RC ik O HE i
R e S TSN )
; KIS L= 56
R: 7 A AEULT ) — 3k ( N-MCC-
AA)
RERTF /L | methylethyl- 623-53-0 o DMDC & fickt
A F v carbonate o E ) —
(MEC) HaC._ )J\ _CHCHy | L Lo RIRE
° ° R

13




HV32 | methylcarbamate 598-55-0 0 DMDC & fckr
e A L (MC) e )k o7 L=
¢ NH, T L O RS
LR
IRIEET AT | dimethylcarbonate | 616-38-6 o DMDC Hli&hE
JL (DMC) Bl B B W .
HGC\ )’k /CH3 DMDC ﬁj\ﬁg}i
o ° TSR (B
) (LR TRIAE
E )
F72. % 212 DMDC 0o HEK XDMDC BE{bEMDOERRE (LLF T
mE| LW, ) IZOWT, FAO/WHO & FEMBIIYEMFE S (JECFA) |

KERMmEREMF (FDA) KON Z2HE (EFSA) AE kL TW Sk

= Wivay

HF,

LANXESS #N& £l (2011) ([CER#EomHES (

NZHEEF S A DRI EHER THWIREES 2 £ L 0Tz,

AR B T RTR ) A

% 2 DMDC O#%HER U DMDC BE{LAYMDERE (DMDC % 250 mg/L &
LI=ZEND&EKE)

JECFA FDA EFSA LANXESS | f5E%E5E
TE1 4 19 Hﬂﬂ%’:ﬂ' %%g{.ﬁm
(2011)" "
DMDC WINZERC | B R | MR AME | Fedie L | BePRSE
ANy (0.04 mg/L) (0.05 mg/L) (0.05 mg/L)
S i R Al
DMDC | A%/ 119 121.8 120 119 120
KRSy g | —v mg/L mg/L "6 mg/L mg/L mg/L
R Tk | RddkZe L PR B ECR 160 164 164
R% RELLT mg/L ! mg/L mg/L
DMDC | MCC 4 ALl U 1.7~5 4 5
& fCkk mg/L mg/L * ! mg/L mg/L
%4y & @ | MEC 1.5 AL UFT 10 10 10
ATNEN mg/L *? mg/L * 12 mg/L mg/L
v MC 20 25 25 4 25
ug/L*? ng/L *° ng/L ng/L ng/L
B4R | DMC 0.5 0.5 0.5 0.5 0.5
& mg/L mg/L mg/L mg/L mg/L
F 1) JECFA (1991) BV TR LM ELOEREORKE, R 12)
2 7aAa—LfE (=% ) —L11%) ICHEINLIZ8a AR R,

7 3) JECFA (1991) iX. Ough and Langbehn (1976) %#ZM L DMDC 100 mg/L IRINEFD MC DA RKAS 10
pg/L K TH % L itik, DMDC 250 mg/L #RANRF D f KiE < #1320 pe/L & #HEE L CHEAM %2 320,

7 4) FDA (1988, 1993, 1994, 1996) IZBWTHW Lo &Lk 4R fE, DMDC 100 mg/L @0k O fE

(B 13, 14, 15, 16)

% 2.5 fg U=, 728, FETO ppm £l mg/L Kit & L7,

7 5) DMDC kB SE 0.04 mg/L i FDA (1996) 12k %,
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7 6) DMDC 100 mg/L #AINEFOAE (A % /7 —/b 48.7 mg/L, FDA (1996) ) % 2.5 1% L7 #%iH,

£ 7) FDA (1988) 2B W T, MEC XU MCC DU A NS OEREL 2~5 mg/ A/H (U A VIEDOEEL
O 90 N—L U H A AN 282 g/ N/H) ELTWVD,

## 8) MC i DMDC 100 mg/L #MiFE Ol (10 pg/L, FDA (1993) ) % 2.5 & L 7= 5,

H9) “LRFERE N MCC 2R\ T, EFSA OFEf (2015) IZB W TEIEHFHIAW O - E R OVAER
& (EFSA X, MEC IZ 2\ Tid SCF (2001) %, A% /—/L, MC KU DMC {22\ Tix SCF (1997)
aZLTWVWD) , (B 11, 17, 18, 19)

7 10) DMDC #: i [RAE 0.05 mg/L 1% EFSA (2015) (12X %,

£ 11) SCF (1997) 12Xk 5,

HE12) Tova— ik (=4 ) — VREICOWCREHEIZR L, ) Il L7854,

H13) MCC & LT, N-A hFx I AR = LA PE (N-MCC 77 = 4 N-MCC7/¥=r, N-MCC7T
Z8F ¥ N-MCC P A5 A >, N-MCC 7% 2, N-MCC VU, NNMCCt FaFo 7
7Y, N-MCCuA3>, NMCC v A7 A, NNMCC 7 ==/L7Z =, N-MCC 7r V) »n%
FohTng, (& 20)

T 14) EESEFEE  MEEICRBW T, BREHFHICAW =B LE OERKE, DMDC #iHIEAME 0.05 mg/L

(W 4, 9)

HUA A7 R (8F) LRV A VA7 Fo bl (5 ) Hko&HE
SEIES (=& /) —/L 9.7~18.6%A) & DMDC (100 mg/L) ##L 72
Bt K 5.75 mg/L O MEC DA RO HiL. &2 1O HAY A 2 DMDC

(0~200 mg/L) Z iR L7256, HERARIZ MEC OAERMHINL T, &K
8.67 mg/L ® MEC OANRD Hivlz, £1-, ERLOKFH .S E HiHEIZ DMDC

(100 mg/L) M UIZHEE. A%/ —/LoiE WINETO A% ) —IVER
B D OERIC L DHNE) 1% 44~55 mg/LL TH-7-, (R 21)

MC DAERIX, Bt OT v E=THRED EH T pH O B L & HI12H
M3 2%, MC OERNBEL b EtEZEL20NDL97, BEOLAESHOFTYH
B b MRUEZREE (7 =T SR E 20 mg/L LA T, pH 3.75 LL'F) 2 DMDC

(100 mg/L) Z##HRM3T 5 L. MC OEMOAERKIL 10 ng/L Kifi Th-7=, (&
& 22)

DMDC (100 mg/L) % 10% X% 50% FyH#CBHI N L7256 24 REfEIT%
A K ) — LN 47.645 mg/L X% 47.437 mg/L, —ER{LERFE N 65.511 mg/L X i
65.227 mg/L, DMC 28\ /1% 0.2 mg/L, MCC 728 0.7292 mg/L X% 2.0220
mg/L Ak LTz, (B 23)

F7-. DMDC (250 ppm) %7 A/3L7— A (320 ppm) AV OFEZHE (pH
5) ICHWD &, TA/NLT—LDA MFT IR )LFEER (MCC D 1 FE)
DRHIN TV D, A MU VR VFHEEERARICHT S pH O
BEPDH720, 7 T pH 8.5 [ZFHHHE L 72 # ik i DMDC 250 mg/kg &
0T A9V 7 — 4 280 mglkg Z WM UL7ZIEIR (AR 1) WO 7 = 3T pH

4 ARFHEEICBWT, A MF U IR L ENTZT IV BOZ L% IN-MCC (72 /B4) ) ERiLdT 5,

5 frhnEAETE R, BEAEMEICKIT S TREW) 13, SEIWE,. VAT, 72 LINERELTREIE LTRSS
TIEHE STwbd (IEF 50 4 7 A 25 HAF T BRALE 32 BIEARREA L RIT@E) , AFMET, TGR,
H) DAY FSEIWEERBOEWRTHEAL, SEIELNORERCEY S 2 THEE LTRSS
HARESEZGTeA1E T4 U8 it LTnd,
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5 [ZFHEE L7 #8ftik i DMDC 250 mg/kg ¥ QN7 A23LT — I 280 mglkg % ¥s
MU=tER (WEI) Z2HAWT, & pH 2825 A MF v H AR = ViFERD
Apk A HPLCIZ X W i~/ Z A, pH3.5 OAEHE T TIEAEL 30 5% 12 A b
TIIVIR ZVEREIRS 14 mglkg B S U728, 24 FH#Z T HIRI—®E ThH o 72,
WL CIEFRMRL 1 BRI A PR U DR = LB SRR 34 mg/kg it Sz
N, 24 BREIT£121% 27 me/kg (23 L=, (B 24)

F7-. FBESEEE L, SCF (1997) Z5IHL., /v 7 ra— ke 7o
~/uﬁk*+2: DOEE T, AR T 2 BEEAAITEE L TR Y BET X HOIER

LR LTV b, (M4, 18)

8. BEXIFREROER
FRESEERAIE, 1978 4131 =L 47" DMDC O I ~D 30 ) 72 RIEAL A
KO 31T 230 72K Gy iRt 22 B UL 1979 4R, R A Y T D72
WINTEAIE LTl L7 &L T b, (B4, 18)

9. BNEIZETLHFERKR
(1) a—Tv I REES
DMDC %, BMIIMIZET 5 2 —7 v 7 A — ik (GSFA) (ZIHE S 4,
RAERtE LT, 2 o7 v a— @B (BERADEE, 2 — —ROEE) KO
SEIEERLS U A HE 6 250 mglkg, 5 E DR OINTF 2 VEIZ 200 mglkg
ETOMERANBD LN TS, AEKICEW T, &ELIZIE W T DMDC 23k
HaInzneIhTnd, (M1 25)
2013 £, = —7 v 7 AZBaBMIRINE 2 (CCFA) % 43 MEAIZRW
T. IILBhA]—% (Inventory of Processing Aids) DIEMNH @ X 4u, DMDC i%
INTBHAI O oAl (Micro-organism control agents) (2433 ST
W5, (B 26)

(2) KEIZHFTHFERAKR
KENZFBWTIX, DMDC (%, 1988 4, U A VB "OFERORNELD T O fil
RDFD v, £ OREFEYB A OFTFRINILR I, /o7 /v a—L ik
BE GEREA Y 8B, FTHEOBE R OVAREREE) 12 260 mg/L, VA VLAY 7
Jba—LT A 2 200 mg/L £ TORHANFEO 5T 5, 2001 4, DMDC @
R BRI SR Sz, (B3]#18, 14, 15, 16, 27, 28, 29,
30)

6 GSFA TlE, BFEBEDIIN, BY k) ZOZOMDEFEY ZFEEE L CHEESE-HEEE2 &,
7 FDA (1988) TiX lwine] & it#i, the Federal Alcohol Administration Act (FAA Act)iZ¥(F 5 wine (213
SEIBEDITH, RESCEY CLFE) FLEEE L THREIELBEEE ST,
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(3) Ekd\l‘liéér (EU) 28T ERKR
U 2BV TiX, DMDC (&, 1995 4, fR{FEtE LT, /73— LECE
<f"<*+7\‘0ﬁ’xﬂ PEREE BRI N v T v a— LU A ) IZERNED i,
&%%ﬁﬁkﬂﬁﬁ WA OF R NIEREN, o T a— B R RS E i
fglﬁﬂ T A ¥ 812 250 mg/L, 5 E 9 200 mg/L £ TOMHHANED 51T
Wn, (R 11\ 17, 18, 19, 31, 32, 33)

(4) A—AFF YT - Z2a—O—F U FIZEITHERAKR

F—=ARTVT « =2a—V—F 2 RIZBWTiE, DMDC 1%, 1996 4, {&fF
B LT /7/&:~—/1xﬁkﬂf\@ﬁﬁﬁ MFBD BT, 2004 FITITV A VHHA~D
ERFFRI AR S 4L, /7 b a— LECBHT 250 mg/L, 7 A %5 92 200 mg/L
EFTOMEHADPBEDOHNTND, 20114F, A—A I VT - =a—V—F U FE
rn R YEREEY (Food Standards Australia New Zealand ; FSANZ) 1% DMDC @
M2 2 31N L7245 5. DMDC % &R (BRAFED oK e LT
HLETZ EZ2RE LT, (BH] 34, 35)

(5) FENEICEITHFERARKREDOFELD

HEANANEICBIT AR E L OLE, R 3DEBY THDL, SEIWEE
DOMAELE O CRRKIRIMEN B2 D2HBIC OV, IHESEFEH X, o)
TNENRR MRS ik DL TnD,

FDA |25\, DMDC 1%, Y47 A L HERERF OB REARTE L O FH & CTRE Al &
NI, ZORBRIZHRRKEBINEZX 200 mg/L ISR E SN, EmIEREHSE (Good
Manufacturing Practice : GMP) (2> CTHEHA SNDRY . EWED 500 {#
/mL LJT (WD T DT _@%Eﬁfwu\ IRDBBEIND D E ST,
D%, WAL T a— VEEHZ b IER S, /T 3 — VB T DA K
WY 250 mg/L E 3% E SN2, T A VA TIZLYIORE D F F i KIRIN&E
200 mg/L TOFEHANED LTV D

U 2BV TH, 1995 4| 1;#5ﬁﬁrb>nm> izl & T a— VERCEHT %
Lfﬁ%k%@m%ci 250 mg/LL LR E ST, D%, VA VFEICHEEAIL RS
73, SEIWICK LTI EU #H) 606/2009 O ., i AKHESHIIE 200 mg/L TD
FRPEDO LN TN D,

8 EU #H| 1333/2008 TlE. FFEEDIT), T a—Lilkte /) o7 a— L ikE 0O RE B % 2 &1y (EFSA
(2015)),
9 NZ Gazette (2011) Tit. SEIWDIEN, BRECHE, NFIVELFEE L TRBEIELERL ST,
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x 3 FENEIZHITHERKR

FEAMEC BT D DMDC i i E R A
200 mg/L, 250 mg/L,
GSFA cSEHE - T v a— ViR (FBEEA D B
(& 25) cNF IV BE, a2 —b —RUOK%)
c SEVERONTF IV ERLS T
A8
K[ - UA K < U T va— Vel GEEIAD 8
(5 27,28,30) | « /T aa—LTA | B BB OV R ECED
RS (EU) cSEHHE < U T va—ViEE EEIA D 8
(ZH 32, 33) BE R EREE RO T v
— NI A )
cSEIHEERS VA
F—=ARTUT = | - UL K « U T ova— Vel GEEIA D 8
2—=Y—=F R BE S OB OVE R ECE
(ZH4 34, 35)

10. EREEFICE T ST
(1) JECFA IZ& 1+ 5 i

1990 4=, JECFA i, % 37 H&AIZHE W T, DMDC kU DMDC B#E{b &
¥ (A% /7 —/, MCC, MEC, MC & U'DMC) OikBraiig: % &z, DMDC
IZOWTEHMIZIT > T\ b, 2B, “BRFBIZOWTITMET L TR,

DMDC OfE R AET 5 A X 7 —VIRE (K 120 mg/L) 235F 4 OECE}
FICEENDIRELFLL TCWEINZENL VKN EE2BE LT, DMDC |ZH
KT DAL )= IVOERETITHEEFHRBEERNEL TS, 2,
DMDC RINECE o ath sttt . RE & G- tEatbR, AE50R A i alin U8
i ERER, MCC 02t mMil, MEC 0A&MtEERER, EERG EMERER
S O AR m BRI N2 DMC o Stk O E & 5- 3t O Rk ©
FFMEITRD LR E LTS, MC I2oWTiE, BEEEMEIERD b,
Fischerd344 7 v b % W 7oikBRAGE 281 D Ml OFT 5. NOEL %
100 mg/kg {AE/H & LTCW\W%, DMDC #ngckEr (250 mg/L) (ZH k425 MC
DOEREITHERICAES > TH 20 pg/L RMTHY, BeE~v—I N REL,
DMDC 73 GMP 12> CTHEASNDRY . MCldt FOREEIZE >TY A7 &
BN E LTS,

OSSR, DMDC (Z2W T, ADI Z45E84, GMP 2> CTHEMA S5
RO . BBIOBERERE LT 250 mg/l TOERANHFARTEL L L, (R
12, 36. 37)
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(2) KEIZHIT ST

1988 4=, FDA iZ. DMDC )0 DMDC B#Eifb&d (X % 7 —)L, Zffbik
#. N-MCC, MEC, MC X0 DMC) OiBrifEss % iz, DMDC ©U A~
FEA~OFEHFFICEE L, fFlZT->TW5,
E%ﬁ%ﬁ?%f%%ﬁ?%ﬁﬁﬁikiﬁ$$%ﬁ%ﬁ¢é*k&<1wo
mg/lFCTAL ) —NLEZRHAREETHY, BHEOREETOALX ) —/LOEIE
(VA VR OREY 2 — RT3 140mg/L FTOAX ) —VEEH,) 25
BLTH, DMDC H3ED X % ) — )L O ETITEESR R SIT R nE LT
W5, B bRFE D RBIRET O ZBILRFEOREL D Ve BE LT HIRML
[T72nE L TW5b, E£72, DMDC #INEE, MEC & DMC OBk Tl ik
IR 5N nE LTWD, MCIZ2WTlX, Fischer344 7 v & HW\Wi=5H fi
ﬁ%mﬁ%%u\ﬁﬁiﬁ@m IR O b TR Y | kEEFEENET
77 . (NTP) X MC 2 Fischer 344 7 v MIxtT DR NAMEZHT 5 L4
Ml TV a3, FDA X, DMDC IZH KT 2% MC OERETRKICEMED -
Th 24 ug/ N THY , Bt EOBEITRNE LTS, (BH 13)

1993 4, FDA %, K7 /v a— U A %~ DMDC Offi HFF 22T
t, [FAARRIZEHE L T D

7B, BEGHIIZHE W T, JFREEDER T TEEMIIARI 72, FDA Xk R
BIFAHENS A X ) —1D NOAEL % 71~84 mg/kg IKE/H & L. 242K
10 W T ADI % 7.1~8.4 mg/kg {AH/H & LTW5, (K 14)

F7o. 1994 4F TN 1996 21T DRI TiX, BRI KL OTAR—Y R
7 %~ 250 mg/L. £ T?» DMDC % {7 5 HEHEIZK L, ko DMDC (2
DUV T OFHN & RIERIZEEL L, 55 Sz HEREICB W TIE DMDC O%4
PEICHTEIZ 72V & OfEfma L Tnb, (B 15, 16)

(3) BRIz & 1+ 5

1990 4, BINAEMEIEZE S (SCF) 1%, /v 7 va— ik (Y7 kR
v RORFED 22— ) ~0D DMDC O (e REME 250 mg/L) 12O\ T
i &2 4T o772, Z 2 TlZ. DMDC 3D X 47 ) — VO AR EIT @ E O FH kY
THa—EEROAZ ) —LOEREEREIIZENLL D DR, BEEFH
ICEBETRWERMEI L, DMDC BE/LEHD 5 H MC O RICEEFIINREE
THFEREDDD & ST,

DMDC & O DMDC #INECE O3 ER Tldz Mt TR0 b n e Lz, MC
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IZOWT, T hO—%# 100 & HE&#& 58 CHME DR b iven, B8
FEFRD SRV E LTS, DMDC (CH¥KT 2 MC OfFEEIIR KICA
FHb-oTH 20 ug/lL KifiThH O, 7y MTBWTEREZBDO AR E LZe
v —UUNKEL, MEESHD MC OETIEE FOFEICE>TY AT &5
AR B it

P OFER, DMDC @ ADI #45EHd ., /7 a—LiEHZ R LT 250
mg/L UL FORE TOMEHANTFR SIS E LTS, (R 17)

1996 4£, SCF %, EROFHlIZx 35 7 7 v A Y[ 5 DA ~DREIZ & L

T, iMiNEZ Y LT /A2 TR L TWD, RERICH W T2 8CEHLA D fick
T DMDC #SINEFICARR T 5 /THEMEN S DILAEM EEE L T v ) fafi
12kt L, SCF %, & TORIGERMICHONTEAR L TWRWA, MulRET L
KB THDHA L VY 2 — A2 DMDC Zi@mRICHshn L=kt oikbric kv %
OZEMWIIRINTWEELTWAD, £72. MC ® Fischer 344 7 v s TiE®
DI NAMEOFT A LT BB AMEOFT RRR® HiL7en- 7= Wistar 7
v N EDENWEHIAT A OIEMTREHICET 2R AT 52 ENEE LW
EWVW ) FEREIC L. SCF 1%, R AMEDRT R Z/)b\“( BAREMEZ RE T DR
L 72 <. NOEL Kk VL AARENUC X 25l FEIF# Y TH Y | BINORERITFE
ks BRI B L2 B2 720 LT W5, (B 18)

2001 4=, SCF (. DMDC @ U A Y E~OE I 1T B Z22MEIC SV TR
RO IV, AF ) —N%ED DMDC BhE b & ¥ O LRI, TN GEER 7 v
T JUIREH R VT A VDN T a— LB L S FRETH B & LT,

BED DMDC @/ > 7 v 32— VEE~OFERIZE T D RHEifE RS, VA
~OERIZOWTHRIERICEH S NS & LTW5D, (B 19)

2015 4, BRINEHZ2HKE  (EFSA) ORI L VR MICTESINE L5 5%
BIFICBET 5 R 53 %L (Panel on Food Additives and Nutrient Sources
Added to Food ; ANS /~x V) 1%, BkINZEE S (EC) OEFEIZIE-S\T DMDC
DREENVEIZOWNWTOFFMAEFEM L 72, ZOFFMIZIHB VT, DMDC KO
DMDC B &Y (A% 7 —, MEC, MC K O'DMC) 2o TRk
Z BRI L T\ D,

WHOREETOAX ) —)VOEREEZZE L, DMDC HED A X / —/L]D
Eﬁk%“( ITFEFM BRIV E LTS, MEC O DMC O RER ClimE it

RO BNV E L TWD, MCIZHOW T, #EORERGEE 25 | Fischer344

10 EREERDZ T v FOJRHAITTLH I AL TWRNA, NTP (1987) methyl- carbamate NTP TR 328 % it
ke L TR SN TR Y | Fischer344d 7 v M &5 LHEl S D,
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7 v hEHWE 13 B E R G FEEREBR 65 O -k bRV NOAEL (125
mg/kg ﬁ-‘ﬁ/ﬁ) % MC @ NOAEL & L C\W5b, MEC & O*DMC O &EniE!tod
RERE LR O b7 o722, EFSA (X OECD Quantitative Structual
Activity Relationship (QSAR) Toolbox11% T, #ET 77— MIR2 & LT
W5, MEC, MC ., O'DMC /% Cramer 7 7 A 1 (\ZFE S, iFAIX< B2HEME
HEEGFRE (TTC) 23 30 pg/kg KE/H & 720 . MC KO DMC OHEE &
D 95 N—k H A NVEIZETOF G T TTC OHPANTH > 7225, MEC O
HeE— HERED 95 N—k 2 A UEIX, —HOFEE (18 Ll ) Zkwn
TTTC #Hx T\t LTWb,

FEMM O R, EFSA 1%, BUERATL TV A HEROMEAEMEICEHENT
DMDC ® ADI Z¥rEH 3, DMDC OZ2MEIZ/R L H T2 aid v e LT
Lo oL, #EREFEIH L LT, DMDC & 8B ORGSOV MY & O G
THALDERY OB R OCBEIZOWTERDEREFTL L, KBPZD X H 7%
BWMPE LN TR O R SERN®IE DMDC O fEZICIRINT 5 2 & 21
ZLTWD, (BH11)

(4) A—ARESYT - Za2a——5 2 RIZHEIT S5
1996 4, A—A N T V7T « =2 —U—F 2 N (Australia New Zealand
Food Authority ; ANZFA) 12/, DMDC &%t DMDC (LA > T D%
VRN & SEhE L 725 5. AREAE L N LZEMEITR D BEITRD o7z
ERMI L7z, 2011 45, DMDC %ﬁ%%@ﬁﬂ% (BRAFEL) 2B TBhAl & LCor%a
LIET 720052 Fh L72ERIC S . BRI OW T ORME 2 4 5§ 2 22k
AN I TN A S N e A AN s 75)(5 FSANZ (35O EEIT E S BEFE~D
BN OVZRMEIZOWTRIEIZZ2WE LTS, (B34, 35)

11. FHEEFOBRBRVAMMIEEDHME
Sk, TINW TR AF L] IZHOWT, BAEFBHE IR E LToiEE
FOHEEOREOEFEN 2SN, BREREIPID ELONTEZ b, B
e RHARYE (PR 1645 A 23 HIEMSE 48 5) 5 24 5R-55 1 HE 1 5 ORIEIZ
K%, RMEZEZERICH LT, BRMEFREZETMOEFE N 2SI N TH
%6
JEAFBE L, B EeT B ORMEREEMGROBEMEZ T %12

Wy T — R A TV IZDWT, T REE Y A T L RS K OB HRACEIK (R
XTIV —F—HERLS, UFTZOHIZBWTHL, )u%@ﬁ%’ﬁﬁtf
725720, IR AT AOMHEIT, BEH (SEOHEERL, ) KOYER

1 2 CiX,. OECD QSAR Toolbox version 3.3.2 (2015) & &hTW\w5,
12 ANZFA 1% FSANZ Ofiy O¥EICTH VU . 2002 FIZBIT LT,
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IBKIZH > TIEZED 1kg 122X 025 g AT, SEIHEICH - TEZED 1kg I
DX 020g LR CTRITNT LR EOMMAEELZREL, I E Lo
EL OB EEOREDO A HEIZONWTHRFTLE LTS, (B

I REEITRIMEOME

Wy T IREEY A F v BT 2 ZEMIR D EIZ oW T, DMDC % #5r
W L LT RENENEEIC BT 2 B IR S TR 5, FICET R Bk
IR STV D,

DMDC DEEF~D IR O 4y itk FE I ZIRE KT L TR Y, pH2~6 IZBW\ T
I3 pH OFEI T2 < T~8 BFRILAINIC TN “ELIRFE K VR & ) — VAT IR 5 fi#
i, BHBEAE (0.05 mg/L) Kiic72%, DMDC & #CBH RS A3 i LT &
® MCC,MEC, MC, DMC & W\ o 7= SUSERI BTN b igEA U 5 1E5, DMC
NELGE TRPORIARY & L THMEERT 5, (4, 6, 7. 8)

TERBLIRFBIC OV TR, B 8 A TSI EEMHE (2007) IZXUE, K
PRERE T E— IR B TIRED 3~4 0 _MIbIREVNGENTEY ., F=,
TERVIRFOKIEIR UREEK KLY —ZK) 1355V ERE 2 2 L. 1 EREE & fil4
L. 22O BRI ICHREE DR RZ A U HI1FD . RIS X D BRI~ D55 HIL 2
HLbOO, FEHEMIIZTE A LR BREREERIZE > TEOREITELH SN
%, F1z. H 594 BIRMNEZEZERER (BAEZEHERBER) XX, @F
DREEEE 500 mL (2 1.5L O _AbRENEZ EN TS, (&M 38, 39)

PLbEnD, REMHRES S LT, B8O EICE W TRBEACENE ) D
T 5 EbIRFEORE L X, DMDC @1 (B KEIIE 250 mg/L) (2 X 0 fokk
AU B bk FEDOR (0.045 L/ 500 mL ik 18) X+ nnweEZLND
NG, TEMbRFEOREMEIHRDMAICET ABREIE I ThbRnwo e LT,

L7213 > 7T, DMDC DIiEn>, MAKDRAERY) T D A & 7 —, B R &
DS T 5 MCC, MEC kT MC I N EI A% TdH %5 DMC (2B
HER A, AECEy | kB A F v OZEMHICET 250217 9
Z L L L7 (DMDC & O DMDC BHE#EAL S ORI OB E Z B 2 12k & DHT2),
728, MCCIZoW\W T, BB OfEx DALY OREZR & DMDC 23 %)% L
THRISEBDIERR T D RSN B X 50, HEFEFE ) LI SN2
FIT—EOba ORISR TR, AkL 9 548 ToO MCC Zifdf#E L
TWAHHDOTIEZRY (B 40) . L L2225, DMDC @ingckhHciz, MCC %

13 fE A EEEE 1. DMDC OIS fEIZ L W DMDC OFE R 65.7%0 B bRENERTH L LT, Rg
#CEF 500 mL (2 DMDC %2R (250 mg/L) L7286 . MK AR K 5 ek ik & O AR EIE 82.125 mg.,
RAEICHAR LT 0.045 L (20°C, 1,018 hPa) L HH (EEE, Bayer AG tENE L (1988)) (& 4, 23),
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G4 DMDC Bk naEsns Z L6, DMDC Bk 2 v 7- ik
LI D 2 T, I [ T IREEY A F V| DL OV TRA IR
BITH ZEMAREE B 2 7=,

1. ANFEE
(1) ZRBAFJL (DMDC)
DMDC DO{RNELRE (WU, oA, (S O (2B 2 RITER O b7
NoT-,

(2) A2 /—)L
O3
a. RIX (E k) LEa— (WHO (1997) )

AH =V, BROBERE, SNOBMOREIZ»2»DLT, HEENLA
IR S v, N O B — 7 138 30~60% 1% Td o 7= (Becker (1983) ) ,

AR ) =N EREOEREEZRE (7T1~84 mg/kg{AHE) Tik, MEH D 2 X
J = VIR TR~ 34 1247~T6 mg/L& 72 o7, £, RPDAZ ) —
JVIRFE T AGHIZ B U CHEBURFRLNICE — 2 ZE L, 0%, FREBEEMIC
fKF LT, 13~16RF R ICITIBEEDOIREICE TR T Lic, A% —/VRED
PRI P ER1E1.3 T, i) —E Th o7z, £, AX /) — L ZROERSE
7oiBR (2.4, 4.0 5.6g) TIL, A% —LORHNIFSHFH TH Y . Mk
HEFRAIC LIRBUSMZ K 0 Rt S, MR OURF D A & ) —VEEMET L
7= (Leaf and Zatman (1952) ) .

A K ) =)V OB S 72 BR (10~20 mL) Tik, EHE48KEM# D IfiLik
HIZ A S ) — Vi S 3, R O S ERIE 1T E B 24 FE [ LN IC IEF M & 72
oz, Flo, ZEOAL ) — N EZFROBRI T (50 mL) Tik, #H4s
REfI % O MR O A % 7 — VIR FE13250~1,200 mg/L & 72> 7=, Mg+ o XEE
IRFEEIX26~T78 mg/LITiZE L, JRHAXFWEIREIT540~2,050 mg/LIZ E5H L7273, 24
RELANIZ20~500 mg/L & 72 > 72, (Lund (1948a) ) (&Mi41, 42)

il

% (B k) LEa— (WHO (1997) )

AL ) =TT LIZBEOFIRBENZIB T, MERR, AR &L O
AR A, MR L0 ERED A X 7 — Lk &7z (Bennett® (1953)),
A K ) — VIR O Mg RS AR 20.82TH Y . FKHFTOT X ) — )L
FEEE0.89 L FELL L CTuv= (Coe and Sherman (1970)), E7-. FEEDOFH| K]
2T, M, B, iR OB TITEmIRED A &2 7 — R S, &
K& o RERE, IR S OV T D A & ) — VIR FE TR ) > 72 (Wu Chen © (1985))

&>

@
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(&= M41)

b. E&H
UTOHAIZONWTIE, RAUADEGREIZLLZ2BOTHLZ D, &
EERLE LCEHET 5,
(a) 91 (Tv b)) EFHEAN FITRILX—HREFRAHEEE (NEDO) 4 (1983) )
Fischer3447 » ~ (., #HESIC) (Z[14C) A & 7 — V& JEIENFE S (25, 125,
60032 1%3,000 mg/kglAE) L. B&5-48EFMI% £ CHRERFIIC B ERRD 5 ik % £
B LT, figH o [14CIA & /) — O RGHEME 2 R 2B A It ST\ %,
Z Ot R L E T O EHE MO ' — 7 1%, 25 mg/kgfA B G RE TIEE G 1R
#%12. 125 mg/kgiAH 58} 0600 mg/kglh H#% 5 Tl 5207112,
3,000 mg/kg{K H % 58 TlI H-6FHHZIZ/HE b AL, [UCIA Y /) — o5 ED
HEIMZAE O MR ~DOBATORIEN B bz, £7-. H548HH#% DERED
HEHEMEIL, 48— 7 BEOREHEME & i LT, 22 FE4419.6%., 12.4%.
8.53% K N52.2%IZW L=, (ZF43)

@ K
a. K& (Eb. 989F A XRUVHIL) LEa— (Roe (1982)) 15
AR ) — AREUE 24RE [ LINIZSE T L 72244 O BB OFIRR BN I\ T ik
ORI, 14.8 mmol/L&X HI23 mmol/LTH ¥ | AFfligh o FEgi2 1313.2
mmol/kg% TU*21.3 mmol/kg ChH->7= (Lund (1948¢c) ) ., —MIEPED BN O
DRET~DHEGE R £ bR S FMEAMHE D BHERT & F—=2 X2V T ORMFK
PEE IS > 7224 DRBREICE W T, MiKT DA S ) —/ViRFEIF0.275 g/LE O
0.277 g/L16, FERIEE[314.8 mmol/L &% 1*22.8 mmol/LTo -7 (Erianson©
(1965) )
TN A K ) — )V EEFRROKRE (3.9gkglRE) LizGE, A X —E
SERIC b S, 7o, ETPIZFE LR b o7 (Lund (1948a) ) .
A RNZAZ ) = ERAE (1.7 glkgREH XI31.9 glkglhE) L72HE, M
W O FERIEEE138.7 mmol/L X311 mmol/L & 72 - 7= (Lund (1948b) ) .
THRTPEMIRAZ ) — a2 EROES (3gkghE) LA, MEHox
PRl FE 13, % 550 160ERI£ 12 i K7.5 mmol/L & 72 - 7= (McMartin & (1975) )
A XA X ) =NV EEIRNES (2 glkgRE) L7256, MK OXERIREIX
5 C2.6 mmol/LX133.2 mmol/L & 72 - 7= (Maloray and Stieren (1967) .

14 B ESIAFEBRIEAN FTm R L X — - EEEINRA B (NEDO)

15 RN G, BEENRGEOMA L EENTVAEN, A—DOLEa—0—HThY, OGO LT
EHNEREOMFHCAHRIEHR EB 2 272D, & bICERET 5,

6 25— D418 (32) b, EAMRETET L, ThE 8.6 mmol/L X1 8.7 mmol/LL Th %,
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Rietbrock > (1966) ) .

T HRTPFEMCA L =L EERENEE (1 glkglhE) LoGma. AF /—ViX
37 mg/kgREH/RFOME TRH S 4172 (Makarns (1968) ) o

RoelZZ D7 7P NLOREBEOFERNL, B RCTEERT V= ARELD
SR 72 RER T D & 5 18KFf % & T A ¥ 7 — L ORI RIT, 0.666 g/kg{RE
ERO T AT MICENTHE M ERBRORIEE o7 LTS, (R
44, 45, 46)

b. K# (IXEFE) LEa1— (WHO (1997))

EKRNICEIRE T A X 2 —id, 1ZEALE (96.9%) DAFIgICI VT ER1{L
IRFIAGH I ND D, DEDREARE LTEIENGIRF (0.6%) 12, XAt
MO FICHRE SN D, IZHBHDOHIEICB W T, A ¥ /) —id, ALV LT IV
TE R, F@EL T bRES WV EEN B bimEr R TR D, L
75)L/ AL ) =TT DA AT D X O LEEITIL, KE s

RO HLTWD (Rietbrock (1969) | Palese and Tephly (1975) . McMartin
E' (1977) . Eells & (1981a, 1983) ) .

IFHBEICBIT A AZ ) — VORIV LT VT & R~OBGSIZIL, 7 a—
NT e e —+¥ (ADH) KOW ¥ 7 —EBO2MBEOMENEETHY | B
FTI3E L L CTADHA Z OIS Zfiffit4 % (Makar & (1968) .Roe(1982)),
— 5., EREEUANAOEMETIZIEL L THZ 7R ZOMIGEMBET 5, =
DEALES Z i3 2 BB N TR TR DI 0 0b LT, A% ) — b ¥
FE~ORBOEEIL, & FUSNOERFKLOT v FTHE L TWS (Tephly 5

(1964) . Makar® (1968) . Noker® (1980) . Eells® (1981a,1983) ).

Flo, =X = VEFAZ ) — VKT HAADHOB A EE E L TEAT 52 &
Mo, =)=k A )= ORFEAEICIHET 22 ENAIETH D,

(Jones (1987) ), 7235, ADHIZ X HBUSICIX, fAfERHY , A X/ —LD
RS DR & 72 5,

RIVLT VT RiZ, BRI ALVLAT LT E K5 e Ru 4+ —+¥ (FDH)
B & T HERA REERIC L D XIS b, B FERUEZL oEWREICE
WC, FDHODTEVED ATl b O =5 DA fk THERR S 11TV % (Strittmatter and
Ball (1955) . Kinoshita and Masurat (1958) . Goodman and Tephly (1971) ),
B, ZORIGEpHIZIKGFMETH 5,

FRHAZE0LEZL OBPYREICBWT, FAVLAT AT B R 10805 IR
WA TR N 2> HIE T 5 (Rietbrock (1965) . McMartin® (1979) ).
RVLT VT b IR Z BRI L CHBIERZIIE LAV AT LT b RHTEE
FIZRBWT, BERTIRETH H7~8 mmol/LD e B4 30755 LANIZ M
HE, B MIBWTHEALAT AT E RDDFHBRAZEICRB I NS Z &M
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SN TS (Bellss (1981b) ) , £z, RILALT AT E NidhEiEes R
HAE ) —EER LTS SRR L O DR S 220> 72 (Makar and
Tephly (1977) . McMartin® (1977, 1980a) ) .

IFAEOEANTIX, FEILT b7 b R ERKRAEORERE L2/ LT %
{bIRFICERL &5 (Meninsky and Dorman (1994) ) , Z®O7 FZ & K3
BIIREFMHOERICHKT I HOTHY ., FBRBHOTZTERRIERT+THD
(McMartin® (1975) ),

T MIBITL2XBOMRBHEEITREH LV 2058 < | Z O OEWDR,
AKX ) —)V%E0.5 glkglh FER L 7ZIFICRO SN XMICKTHEEEHOE W
JE M &2 5 LTy 5 (Tephly and McMartin (1984) ),

T, EREEMOERERZ LEToHEDO A Y J — VHERICBWT,
IRHHET > R— ZADFIR & ST sd (McMartinb (1975, 1977, 1980) |
Eells® (1983) . Jacobsen and McMartin (1986) . Eells (1991) . Murray
5 (1991) . Leeb (1994) ).

SHIZ, BETOFPRIZBNT, BN X 2 MR T NED A Z 7 —)LOIEKI,
X )= EWKRTHEEBNT EARIN TV D (Tephly and McMartin
(1984) . Tephly (1991) ), (&M 41)

c. K#H (IFE%E) L E 21— (Skrzydlewska (2003))

7w MZEBWT, A&/ —F, ELLTHFIT—BIZLVvbsnsgs, —
. TSRO MZBWTIE, A% —/VIFADHIZ L Vb iv, 2D
T B T 2E0IZE L <EVY (McMartin®d (1980)), £7-. A ¥ J — VO
L IXADHIEME L B L TR Y | BEsr 2R R OBEEEAV SR (B, REEIR
A=Y ) — /LOBEUREL) 12#F L T 5 (Dohmen® (1996). Lieber

(1994)).

X OBEEIL, A ¥ ) — VREKOEMFEICZVRESNL, 7y FTIE
Pk 2fEH < (McMartin and Maker (1977)). ZDOFEHE. 7 v MIBWT
FRRIIZEMEL2WA, FLEOE MZBWTIEERB LT,

7 N7 b R BERKAEOMREREEIC L 2 FBOBLEE L, HigoT ~ 7
bt FREROENRIO-A/LVINT FTE ReERT v Fe s —EOiEEIC
LTOVREENDEEZEZOND,

X O EEIZEET 2 HIRICEK T A7 T 8 RRERORIZET 50458
2k B L, BLEEN R LEVDITYT A (300 mg/kgKE/F) THO, 7 v
FCIZ7T F 7k ReERBOREITIV ALV ERICDRL, EBLEEIXT8
mg/kgKE/MFTdh -7~ (Johlin® (1987)), F7=. VA TITMLHEE T L 0 &
< (40 mg/kgiKHE/ME) . 7 % 23 b E D> 72 (20 mg/kg A H/HE) (Johlin & (1987) .
Makar® (1990)), b FOFgICHIT 27 M T RREROEEZZET H &,
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E MIBIFDFMBOBEEHEIZFILVERELBZ X NS, B NEROYVITEBIT
510-HR VI vT T RuiEET e Ry —EBoiEtix, 7 v MBI 5%
MDOZNEIN26% K P3T% TH HH (Johlind (1987)). ZiiTt b DAFEIC
BUITOIARBEOEN DN HOTHDH EBLZINTVD, (Johlinh (1989)),
IO ENL, B MROVATIE, 7 Tk RurIEROEN DN &I
ZC,o10-FVINT h Tk RuERT E Ru Xl —BoiEEbiRunizd, A4
= NVHEBIZRYRTVEMETHD BN TWD, (BE4T)

d. 3EZ&H

UTOHAIZONWTIE, MAUADEGREIZLLZ2BOTHLZ D, &
EERLE LCEHET S,

(a) K& (Sv ) (NEDO (1984) )

Fischer3447 » & (M, &FEBIL) (A ¥ 7 — VA2 JEERNE S (0, 25, 125,
600X (%3,000 mg/kgfAHE) L. 5 48WF[## £ T L T, Mk o meiE L
iR (pH, —MLRFEDIE, ~~ 7 Uy MA, 7= F ¥ v 77UV
(ZIRBEKFA A, XHe, FLEE. B-t Fo XU ESER, R, /L a—A, RFE
ZR, TRNITLALAT, BV T LA T KLOEAA A DIRE) 25
BRI fE STV D,

ZDOFER, 3,000 mg/kgRE KGRIV T, $E 548Kk % £ TR+ o X
BEO ERMBINAFED bz, (5HE48)

(b) K& (¥JL) (NEDO (1984))

=7 AW (fE, FREBIL) (24X ) — L EEENEKE (0, 25, 125, 600
X1%3,000 mg/kgRE) L, #5481 £ THIM LT, ik H o fi s 5L 1l o
BE RS (pH, M LRFEDIE, ~~ b7 Uy M, 7=4 2 F v v 7O
IREEKFZA A, XWe, ILiE, B-B R X UER, ERE, /la—X | JREE
F., TNV TOAA T, B TEAFT RO A A DRE) 25
BNERESNTND,

ZDOFER, 3,000 mg/kgREBEHREICBW T, 530K 2 B — 2712 L 48
RF# £ . MR O XERIRE OZEW 2 EF R OXEOAUC (M HRE - K
HBR T i) EOFEWHZREMARD biv, S HIC48FHZ £ T, mMEEHFD B -
bR o U ESER IR E DMK CE AR ERE AR LN, —J7, MiRE o R
IR B0 E R ONRBE KA A IR EE 1L, 24554 & CHRERFRY I L 7228, 1)L
ICHTRIE 72 REHME T S K=o AR bz,  (ZH48)

(c) K3 (EF) (JECFA (1991) . FDA (1988) KX USCF (2001) )
JECFA (1991) 1. @EOAEIEAZ B L T, B MI1H %729 1,000~2,000
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mgD AKX ) — VL TnDHELTWVD, (BHH12)

FDA (1988) 1%, s NITHEFE~DFERFZENAEL S Z L 70< 1,500 mg/lKFT
AL ) —=NERBARETHDLELTWND, (HH13)

SCF (2001) 1%, fEFZ2 b MIERE~OFFREENLEL DH Z L72< 1,500
mg/RFCA Y ) —NE R THILELTNES, (BH19)

@ B

a.

Bt (ERERUSY M) LEa— (WHO (1997) ) 17

A K ) — IV DIRNTORIIORBHEBEIL, RV LAT LT B R~OBLTH Y |
WIZXEE L 720 JRPICHRIE SN D Dy, S HICE b ST @B (bIRFE & 70 D MER
R S 5,

B MCAZ =zt NI (50 mg/kgfH) SHTZLE, €D 5 HD2%D
IS T M O g b AR bR & U CHE- S 7z (Leafand Zatman (1952) ),

AR ) =)L REE TR EOER (<0.1g/kg) (LeafandZatman (1952) )

IR AIEL # (102~300 mg/m3) (Sedivec® (1981) ) L7=#% Dt MEN
O DOHFOME TlL, MIEKORTDORAZ ) — VBENSEHESNIZA S )
— /L OHRINTAHI2.5~3FH & 72 0 | GRS — RS THRit Sz 2 & &
RLTWD,

AH )= NEEHAETERLESES, detixtafi L, 2ofEE. EHRENLR
PRt OB REZ R 2 LT D, %%%x FTTWRWnWA X ) — LR EEFNIZ B
T, AX = )VOPEMHE L85 mg/L/IFFOFRK IS E R L, =& J — /L O
W DR 4 O E CTHE- & 7= (Jacobsen ™ (1988) ) . 72, BIDMEFNIC

B DAL 7 —/VOHPREE X, 30~50 mg/L/KFToh > 7= (Kane% (1968) ) .

7w MZ [UCIA &/ — v E gl O &G (1 glkglh®E) Li-Ha, &5480F
%%ifﬂ@&éﬂtﬁ%%@%ﬁ%%fab\%@9%@m¢;¥&mWﬁ
ELTB65%M, JRHFICA Y ) — VR OFEEE L CENZTN3% D PEME X, Mk
HIZA4% PFEE LT\, &5 28KZEETO ALY ) — /L OBLHE 25
mg/kg{KE/IFCTh > 7= (Bartlett (1950a) ) .

T RO [UCIA X 7 — &Rk n s (1gkghE) LA, &5
245[R11% F TITIL, 75*80%%%”CL4@JUQ?%:LT'10«18%%%%”%M$k
L TR S, 6~11%M A & / — LTl & L CIRRIc kit S
7= (Eells® (1981, 1983) ) .

#wﬁwiybax&/~w%ﬁﬂmﬁﬁ(% 125, 600X %3,000 mg/kg
KE) L72Ha, MEDA X ) — VO % — 38720 YL TEEGED
HANT VR EP)‘ X )=V OEENENT DR N H 7208, T v b TIEEFER

VO EENERSOMALEENTOWEN, A~ DL Ea2—O—&THY ., ROFGOMAL i THERNEIREDRKR

iz

AHBREREEBZTZTD, & BITRET D,
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HHAOHE RN LT, 77 5 EICxT AR ~0 b RFoe &
DOEESIT, PLEv Ty FTEho7- (Katoh (1989) )., (41, 42)

b. SE&H

UFOMBIZONWTIE, BAUANDOEERKIZE2bDOTHLZ b, &
ERE LTCRHET D,

(a) #tt (5w k) (NEDO (1983) )

Fischerd3447 » b (I, AHESVL) (Z[1H4Cl A & 7 — L& JEEN & 5 (25, 125,
600 133,000 mg/kgRE) L., 548Ktk £ THEFFIICIER, IR, FE{H 2
B LT, MR o [14C] g b iR M ON14C] A & 7 — v D R E I DN R KON
FEEP OBIEMNEZ LR E i ST\ 5,

ZORER, R ~D[UC] e bR FE OPeRIL, 25 mg/kgRE & 58 Tl
B H5#%0~6H A2 B —7 (F162.61%) (2L CTREICHAD L, 125 mg/kgAH
RERETIZ0O~6RM#% 2 B —7 (F143.96%) (2L T L, 600 mg/kgiRE
BHRETIX12~24FF% 2 ©— 7 (F122.98%) 2L T L7z, &50~48
e % O BREHEIERIT, 2N E N FE4T75.50%., 71.86% K 160.42% CTd - 7=,
3,000 mg/kg IR HH ¢ H-HE D I 5-48KF % £ THEAFE L723ILITBW T, FEH~D
[14C] b R 32 O PR B3 56 ~ 120 R 1% 7> O AR IS HIIN L | #% 5-0~48KF
W 0 B RITE521.91% THh - 7=,

Fo, R O[HUCIA & 7 — L OPRit I, 25~600 mg/kgRHE GHEDOH
LY, BH0~6Fl A2 B —7 (£ F51.837%. 3.94% K 85.20%) I[Z LT, %
AVLAZ T ZHE U, 2 5-0~48F[# % 0 BARHEERIL, £ 2 FEE1.51%.,
4.57% } 1010.81% TdH > 7=, 3,000 mg/kg/AE £ 58 Tl 56~ 12114 7>
HHIML, #&50~48¢fH] 1% O RAFEHEM I3 F122.37% TH Y . G- EDOHEN
W25 T HE R O N3 Z8D ST,

INDDOFRERNG PR O[14C] R bk F K [14C] A & 7 — L D IS TE
EEIT D & B 5-0~48F[M % O B FEHEMERIT, 256~600 mg/kgRE I H-HET
W¥)T71.28~77.01% . 3,000 mg/kg A H & 58 TH-144.28% & 72 0 . 3,000
mg/kglKE & G TOMR T ~DOHER TR E KT L7,

— )7, HEEREREOBR50~48KF % O R~ RBEEHE T, EhF %)
6.05%. 6.82%. 8.34% &% 1'7.93% TH 1 . #50~48KEf14 D FEfEH~D R FE
PRERIT, R E N E2.68%. 2.06%., 2.44% K TR0.57% T D | R OFEE
i~ A FH BREHERITE8.50~10.78% & D 72 < | % 5-48HF 114 T Z DR
TOHHHITIZIEZ T LTV,

UL ENS, NEDOIE, &% G5B OF50~48 /1% DOIFR., IR M OFEE H~0
AFFBREPEERIL, FE¥85.75%. 85.32%. 82.01% K (M52.51% CTH V. ik
LIRFE R OA X ) — NV DOHPEEROFER NS A X ) — VS BEOEINI RO
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BHHZAAFI M ONBIENAE U D EELR L TW5D,  (HPR43)

® ERZBHTFDZAR/—ILEXBEOMKBDRE
a. B+ (WHO (1997) )

AH ) —=NDIEL BaZITTWRNE MTBITARP A X 7 —VEREX 0.3
~2.61 mg/L. (*¢¥)0.78 mg/L) . FERHFEEEIE 0.06~0.32 pg/L Th %,

e MZBIT DA 7 — O IREIX 0.5 mg/L (0.02 mmol/l.) T
HO . R, BRINIBHAEIEOR MG OEBBUC L VIREN LT 256
N5,

e P XUTHREICERNRZ LIzt MIBWTIE, A ¥/ —LVRKE
260 mg/m3 LL N ORETWA LT=8E XL A X/ —/V % 20 mg/kg RELLT O
ECROBRLEEATH., WEMOBEEZBZAXBOE/ITE - S0,

W MK F O FEER FE 1T 0.07~0.4 mmol/L T& 5 (Medinsky and Dorman
(1994) ) . (R 41D

b. E r (NTP (2003) )

T AV AEREO T REZ G E LIRS IC I, B FoMmiEH o
AL ) —VIREEIX, 3mg/L Kl Th o, & MEFEY 2 7 5HiiE % — (Center
for the Evaluation of Risks to Human Reproduction : CERHR) DO #HF &5
X, AF ) —LOHFRIEL BEBRR (200 ppm) FTOIEL TEREA 25 mg/kg (KHE
ITHRFEHEE L TS 18, FFHEHEINTHRIKRRICBWNT, A%/ —1
ZW N (200 ppm) L7zt hOIMMEH D A ¥ 7 —/ViREIX 10 mg/L K Th -
e, (B 49)

(3) A rXTAHILARZILIEEYW (MCC)
O3
MCCORNEIRE (WIX) (2T D E IR D b ino Tz,

@ 72
MCCORNENE (3Af) BT 2 M AITEED biieh o7z,

Q@ HK#H
a. K& (Tv k) (Bayer AG#tRE#® (Schmidt (1978) ) )
7 v b GRHEA, 1) 26485 6o HfiEt 2 irligAs € 22— b (5 mL/ghthi)

18 NTP (2003) (Z&\N T, A %/ — /L OKE GBI Z 2647 (OSHA) OFFAIE < #EIRF (permissible exposure
limit (PEL)) 1% 200 ppm (260 mg/m3) & ST Y . PEL @F, inhalation rate 20 m3/H, 70kg (K& D
B RS 8 K/ B A & {E L. 260 mg/m3 x 20 m3/day x 8 hour/24 hours x 1/70 kg THH,
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5mLiZ, N-MCC~7' 2 U > (N-MCC-Pro) 4% X I1ZIN-MCC7 7 => (N-MCC-
Ala) ¥R (4100 pg/ 0.1mL) 0.1 mLZ ML, 37°C CT24HFH £ Tt &8,
N-MCC-Pro 3 /ZN-MCC-Ala® A EAGCIZ LV o9 2B (1), KOFE
Friga €y 32— F (6 mL/ghtlg) T EFET v b2 615 57 Bfif 72 B igs £
Ux— b (5ml/0.5 g &) 12, N-MCC-Pro& ik (100 ug/0.1mL) Z¥#M L.
37°C T48H M £ TR & N-MCC-ProdEFREZGCIZ XV /M3 28R (1T)
DN STV D,

TR, AR (1) TEAFEAEY R*— MIBWT, 304 #% TIEZN-MCC-
Pro. N-MCC-Ala & &2 6072 R3O b7, 4R % H N-MCC-Pro®
SIRITIE L A ERRD BN o2, N-MCC-Alad R ER(1340% Tdh - 7=, 24
% ON-MCC-Pro s 'N-MCC-AlaDFEFRIZZ N ZF140% M (114% TH -
776

A () TR EY X — M EHWESE, 24 % V48K £ ON-MCC-
Pro® A RIZZFNEN31% M P15% Th -T2, 72, BIEAET R —F2HW
=A%, 24~48 1% ON-MCC-ProdD #1111 ~25% Tdh - /=, (B 50)

b. % (E FRUT4H) (Bayer AG #tWE# (Rauenbusch (1974)) )

7 KT BRI (2R HF8.96 mg/mL) . 7 ¥ BRI kR IRIE (&
FHLH5.06 mg/mL) . b FATHEH SRR RN (EFHH4.86 mg/mL) XLt b
RN D SR R TRIR (BB HAE 2.48 mg/mL) 0.5 mLIZ, 0.05 mol/LAON-A k&
HNVR= L ENT=4 7T 2 /B (N-MCC-AAY) 0.5 mLARIML, 37CT
20RFAS S, RIS Z ARRESKEIL T, =& RU UREEITV, K
B OT I BERET 2EBRAER S TWD,

ZORER, L TEVKERON-MCC-AA20(X, b kK&K ONT ¥ O RFlig K OV gk
SREEFRRIRIT BN TR NI 3 i S 417228 N-MCC RV 7 R 7 7 » e ONN-
MCCt Fuefxv7u 3Kk ofEIniinoi,

N-MCC7 /v =% b bl K& OV g B R B SR IR C, N-MCCt 2 F 2
LKON-MCCTF u v it MFEEREEZRE T N-VA XTI rR=1)
Y N-VARFUINR= NV AT AU KRON-MCC7 1 Y Tt Bk ehs
FIRWK T, N-MCC b LA =37 Z il R EERIRHL T, W NIN-V A h &% &
VR =ZV T AT X T Z IO ~ OB gl KEERIRIE T, 1 E UINK 5 fiF

19 70k, REBRIZHWTZ N-MCC-AA kD EEY ; N-MCC /v I N-MCC 7 Vv# I U, N-UA R
CHANKR= LYV N'MCC 7AX=r, N-UVXA STV HLR=LANL=F> N-MCC B AF>, N-
MCC 7 U+, NNMCC7 7=, N-MCC "Y >, NNMCCrA >, N-MCC A Yu1 >, N-MCC &
U2, NNMCC hbvA=r  NMCC VAT A N-TVRA RV HINLNR=ZAT AT A N- VA RFT IR
=NV AF . N'MCC AF4=>, N-MCC Frv >, aN-MCC hU 777>, MCC 7=z=/VT J=
. N-MCC~7r VU, NNMCCt Fuexvrnml v

20 N-MCC 7 v# 2>  N-MCC 7' V% 2 g, N-MCC 7'V > N-MCC 77 =>, N-MCC NV >, N-MCC
v, NNMCCA VrA, N-MCCtVU», N-MCCAFAH=r
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SNzt (ZHB1)

c. & (5 v k) (Schmidt (2000) (EFSA (2015) T3IA) )

Wistar 7 v b (#) OFfEFAET R — FMZ. N-X R LR = 1T ZA31
T — LKEHE (0. 50, 100 X% 500 pmol/L) Z ¥ L . 37°C ThUn &4, #%
BEAIC N- X R B ILR= LT 22U T — L OFRF R &2 5 RN Ehi &
nNTWn5

ZTORER, SWMNEELEL, N-A MV AIALR= VT 22907 — M3 15 4
BAZTRIMPBEE DK 830%21F THfES 7=, S 512 50 pmol/L ¥sHITix 30 /7%
(R BRI AT & 72 0 . 100 K OY 500 pmol/L HRANTix 30~60 232 ishn
REDOYE) 13%E TR, (&M 52)

@ et
a. ittt (Sv k) (Bayer AG #tREHR (Schmidt (1978) ) )
Wistar> > b (#f) ICN-MCC-Pro X ZIN-MCC-Alaz & 05 (N ZFh
0.5. 1. 234 mg/@22) L., #5484 F THHEL L 72 R F ON-MCC-Pro
} ON-MCC-Ala% A F /L= 27 LAk L CGCIZ LV 5#r9 2 akBrs £ < h
TW5,
ZOfER, N-MCC-Ala®4 mg/Ei#& 58Tk, #50~22K5[##% T55%
D3, 22~48FfHT% C1%RRE N RELIR & L TR HE- S LTz, B 5 ED
WD, REMETORFYEMFE LK T L7z, N-MCC-Pro®4 mg/Bh#)
B HRETIE, BEH0~220F[1% T49% A3, 22~48KFMNIZ 5% L MR ALK
ELTRTHE S e, k. 5 0~228F /1% T, 2 mg/E i 5 Tl163%
K O53% 73, 1 mg/E# 5-8ETIT45% % 47% M, 0.5 mg/E¥f 58 Tl
43% M 45% DY, TNENARELE L L TRPHEIES =2, &5 B0
(AT LT HRIER DR N IXER D D e o 7z,
SchmidtiZ. N-MCC-Pro X IZN-MCC-Ala% T v MR O#KE5 L1254,
AR & LTl B DHRt S iz & LTn5, (ZH50)

(4) REETFILAFIL (MEC)
@ RN
MEC O{RNEIEE (W) 2R 2 M AIERO b7z,

2 RFALENTZAEYF— M STEIBE LR —BED A NF TNV RZ AT A9V T — AKERZ RN,
Al CRMETC 1 REBZICEI SN RELIRDOEE %2 100% & L=,
2 HEICL DL, 0.5 mg/Ei ~ 3.3 mg/kg (AHE

32



@ %
MEC OEWNEIRE (0An) (CBT 2 RITRD b ehoTz,

@ st
a. K8 (74) (Bayer AG#tR&E# (Rauenbusch (1974)))

AR U777 & Rl i R EE R IR (B3R HE 8.96 mg/mL) XL~ & & gt ki
FIRR (ZHFHHE 5.06 mg/mL) %, 3TCIZRRE S ELEE % HVT 0.1
mol/L /KE&{b7F b U 7 A¥EHE T pH 8.0 IZF#E% . 0.01 mol/L @ MEC &k % i
MUT, KE{LT Y 7LD E S MEC OMNKEHEE %2 T~ 25 il By E
fiEhTWnd,

ZTOFER, 7 X IS SREE R IRIRIC £ D MEC ONKGERRD bhiz, (&
M 51)

@ Hitt
MEC ofAWEifE (PEt) (2B 2 m AT b o7,

(5) AILINSUEEAFIL (MC)
@ RN
MC OENEIRE (WI) (ZBT 25 AR b ivie -7,

il
7 (N AKRUZ Y k) (Toannou  (1988)) 23
B6C3F;~ 7 A (ff, %&# 3 L) K&\ Fischer344 7 v b (i, &#E 3 L) 12,
[4CIMC &H MC (%) 20 pCi/kg {KHE) %, HEEEO&G (400 mg/kg (KH)
(1) XITHERHIRNES (400 mg/ke (K8E) (1) L. @ik, AT, B,
FeJ& . REWERR X OV RIC 31T D ofis (G &S0 O MkF o0&, LI
LT, Z~oalk, WOZROES (400 mg/kg (AE/H) () % 1, 3 X
X9 AREISEM L, &&ESHO 1, 3 XL 9 HRICFEBEOMEZE BT 2070
REPFRL RN EE ST\ D,
KRBT DRI TO LY TH D,

®
£

Q
H\

<HiEREn#EaER (1) >

K 4DLBY, MC DT OMFITIT, v~V AL T v b EDHTRERENR
DO, —J ., HFIE. & K& O A ok MC &/t MC &D 3, Wi
HMTHELTWEZ b, MfToRICIIENLOND OO, MEIZRT

28 HARAR G DMALEENTWVEA, ROBEOMRE LIS TEHRNEIEBOBEFICAHRIEREEX 12D,
LHicREHET B,
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% MC OMBEBATHEIZIZERETH DL EEZ BN,

x4 HRI:BOKRE 24 BEEO MC OB mERRVEBS MC £/M&
h MC EMt (FBfg/mi& L)

g | FFle | Fed | REWGAEAE | AN | AR

~ A | kAR (%) 3.0 1.9 6.5 1.8 18.9| 32.1
AR/ % t 1.02 | 1.02 0.46 | 1.02

7 v b | MR AR (%) 9.0 3.5 | 14.9 2.1 |50.4 79.9
FELR/ e 0.85| 0.83 0.17 | 0.90

< E RN 5aBR (1) >
K BIRINTNDEBY, ~TRAOHRITHBWTIL, &5 72 K% D5
Zzﬁﬁil3%“(?§>o7ﬁo —J. 7y hOHEIZBWTIE, B5 72 BiE% O 5516
1261%1350710 Fo, T AZBWTIE, MC ICHET D EHEM D%

AEk NP S) MEITERE 72 FFEZ I 5% AR & 7o 7203, T v MIZBWTIE
O%L;LLM};T? L CWwW=,
T, &5 15 %5 25 KEfilE O KR SIS T DR O BEEMIZ, <7

ARDRT v b EBITREBIRITHK L TV,

& 5 HAERII: SHIRAIREE DO MC OREFRBRH M

B h5-1% o %A B | K | JENM B R B R
(%) (%) (%) | #& (%) | (%) (%)
~ A 1545y | 5.1 4.7 13.4 4.2 53.8 1.1
2 WffE] | 5.7 4.1 14.6 5.7 | 54.8 1.5
6 RFfl | 1.7 1.6 4.3 1.0 45.7 0.5
24 Kf[H | 2.6 1.4 4.6 1.5 14.9 0.5
T2 WEfE | 2.0 0.2 0.5 0.1 1.3 0.1
7 v bk 154y | 6.0 3.4 14.8 3.9 | 52.6 0.9
2 FFf] | 8.6 3.5 14.1 1.3 45.9 0.8
6 FFfl | 6.3 3.2 10.8 0.7 44.5 0.7
24 Kffd | 5.7 2.6 10.8 1.7 37.6 0.6
72 WFfE | 4.0 1.7 7.4 1.3 26.1 0.4

<ERORSRER () >
~ AT, BOKELESLEZICHE22b 5T, N ~0FR/ITITEAL
BOLNRLoT-bOD, Ty T, 9REIREEE 1 A%OMEET O MC &
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X, HE¥RE 1 HEBEOED 2~8{ETh-o7-, (B 53)

b. 3F&H
UTOHAIZONWTIE, RAUADEGREIZLLZ2BOTHLZ D, &
R L LTCEHET S,
(a) %1 (T v k) (Boyland and Papadopoulos (1952) (JECFA (1991) T
51 )
7 v b GRk, MEERB) 12, MC ZEFEN# G (500 X% 1,000 mg/kg 4
#H) L, &5 144 H#Fﬁﬁfﬁifﬁl{ﬁz\ fifi e OVl 2 35 1 5 MC IR & 50~ 5 3R
MEINTND
Z DR, MCiw#ﬂ@&ﬁg BWTH, 5 1 REEZICITMmE, ik
ORI Sz, — 7. 25 OMERS 1S540 L= MC 13#% 5 120 HrRil#4
FOEFL, MERFEEMIT 24 I TH o2, (B 12, 54)

@ st
a. EEH

UTFOMBIZONWTIE, BERENAHTHDIZ LD, 2EEELE LR
#HT 5,

(a) K# (¥ R) (Williams & (1971) (JECFA (1991) T5IH))

C57BL ~ v A (M, &FE12P5) 2, BHIMC &6 MC # 5 (5K
B, 375 mg/kg (KH) X7 7 F /) ~A1 v D HK5HICBHIMC &4 MC % #
5 (H5%EAH, 8375 mg/kg (KEH) L., #5 24 FEl# £ TORR R E
i LT RNA ZhH U, BTS2 S [BH] MC O RNA ~OBUAA % i~ % R
BN EmRINTND,

ZOFEF., [BH] MC @ RNA ~DOHBGAA TG 18 RF#& Ik K & 72> 7223,
TIF ) ~A T D OFHEICL Y [BHIMC @ RNA ~OBGABTEE L 72, (B
12, 55)

@ Bt
a. ¥t (v k) (BayerAG #£REH (Schmidt and Schmidt (1987)) (JECFA

(1991) T5IA))

Wistar 7 » & (B, &#E 5 P8) KON Fischer344 7 > b (K, &85 L) T
MC % H.[R5REH R 0 &5 (1,000 mg/kg RH) X% 7 H FERERERE 0 55 (800
mg/kg (KHEH/H) L. 24 FFfJR & HER G T3 5% 3 M. EHx5 Tl 7 H
B L C, RAICHE S 72 MC %2 GC 12 L0 ohr 9 Bl 23 5EhE S v T
%

ZDORER, MC ORZALKRDJRFHEMER T, BHEHERGHICB VDT, &57% 3
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HE D47 T Wistar 7 > b Tid ¥ 16.2%, Fischerd44 7 » ks Tix ¥ 15.5%
L0 BRSO MC OHEH SV THERFERICEERD b oo, —
77,7 B EE kR SRR BV T ﬁ+%k%aﬁ®ﬁﬁk&% IR R T
ML, 7 B O 24 BEER TiX, Wistar 7 v F T¥#J 30.0%1Z. Fischer344
7 v N TWE) 32.0%IZE LTz, 73, MC O 1 HIRHHEIESEIL, Fischer344 7
v b e Wistar 7 v M T, & 5is 5 BB E CHEIA & bEICE Do
770

JECFA (1991) (X, ZO#ENRPEEROENE, 2 b 2RO T v Mk
FOHEMERCOZDOFR TH DL EELZL TS, (B3 12, 56)

b. HEitt (YDRAKRUVF Yk (TIoannou 5 (1988) (JECFA (1991) T3I/A)) 23
B6C3F; ~ 7 A (Ift, % #f 3 PC) K O® Fischer344 7 » b+ (M, £#E 3 L) I
[141CIMC (§ 20 uCi/kg K HE) &4 MC Z# 0#5 (40, 400 Xi% 1,000 mg/kg
RE) L., H&5% 24 K D IR e OF{E 5 O B TE M QN MRS 0 gk ik 3

Je OEFRMEDE O FGHENEIZ X 0 Pt R 2T~ 538 (1) BFEmBI N TWD
E HW%%MC%%#%W&%(OLXiMmmMgmé)L &57%&
154 D JR Jo OFEAE 1 D B TS PRI QN RS O R AL PR 3 K OME R E D ik
BHEMEIZ L 0 e R 2 S~ 5388k (400 mg/kg (AHE) (1), £7-. —MbIRFE L
L COPatROMEIRFIZEL 2T~ 538k (0.4 T 400 mg/kg (K5E) (M) 233
STV 5

HBREBROFERIZKRD LB TH S,

<R O 5ER (400 mg/kg REKRKERE) (1) >

5 0~24 FEItE O bR FE & L COHPEMRIT, ~ v AT 51.5%,
v FTHEY 6.9% TH o7z, £, HEMEWE L L ToOHEIEER i’?'?quii’]
34%. 7 v FT05%THY ., MRF~OMPEOPMRITT v P LD~y AT
mnoTe, —FH, RP~D MC OFEftRITI~ T AT 11.1%, 7> N T 12.9%.
EEPA~OHYHRII~T AT 0.2%, 7Y b T04% EZNENRETH-T=,
B, RPCTHEHEEZ R LB O 90% I3 RELIR, 8~9% X THh
V. 2%RREO R LH Y | EBERTIIREMEOLNFED b, FHRME
WE R TIEFITRZELED T D b v,

<P GREBR (40 3UE 1,000 mg/kg REEGE) (1) K OFEIRA B G-505R
(m) >
5 0~72 Kifil 1 DR B OFEE P~ BFEHRRIL, ~ AR T v M e b
IZZNZI 20% KN 4% K THY . 2o OPEEYH TIEHR G EICE D
EWTRO N oTe, —H, v VAKX T v M bIT, HEREME L L To
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PEERIT, RO GO 2 TG/ LV FRIRNERGHE T 3~4 fEmho iz, 7ok, &
IRNFEE- (400 mg/kg RE) #E (1) IZBWT, JRPCHINTEMNZ R LTEME O
) 90% IIARZALIR, 8~9%ITRHHTH D | 2%RED _RMAHM b H Y | #(E
P CIIRZECIERD Z 338D B AL, FERMEYE H TIEEICRERD RO b7,

<FRARN B 5B () >

BeHEIZ 1,000 f(EOFEWNRH DL DLT, v TR, Ty hEBIZ @
LIRFE~DORBNEEITFE O T, W & b IR R AR I AR A IS AR 3
BOLNDLEE 24 KM% E TO MC ORBMELZ KT DL T ADTTNT v
FEV 6#5H < MC 226 I bRFBIRF SN TR Y | &5 48 KR IZIT~ T
A THKIT0%., 7 v b TKI18% M) " fbikFE & L THEt ST\ 5,

Ioannou 5%, FiHEOSAMAICET L7 —% (11.2. (5) @a.) LKOPETIC
BT 427 —XIZBWT, ~URATIETZ7 vy FEDH MC AbRFEL LTEL
PR S, MRS ~O DRI HFEEN A LN TWNDH T D, ZOEWCED Z
v b3 MC O L TR Y EZERE N E ORIy EBHTE5E LT
W5, (12, 53)

c. ZEEHN
LIFOBIZONWTIE, AUSNDRGEBIZEIDZDTHDLZ LD, &
EEEE L CRLET D,
(a) ¥t (5w k) (Boyland and Papadopoulos (1952) )
7w b GR¥. MEREARBH, 4 PC) 1 MC % EHENES- (500 mg/kg (AHE) L.
R D MC O Z TR 53RN Ehg ST b
ZOFER, MC O#% 5 24 FE[E1#% £ TORPHEM R 1X 4.9~9.8% TH -~ 7=,
Boyland and Papadopoulos (%, Z OFEMRIT, (KNDKS DY 24 K] TR
ICHRtt SN D HE L RISETHD Z k 2B MC IEBIIC BV TRME S uen &
LTW5b, (&M 54)

(b) HEitt (v k) (Boyland and Nery (1965) (JECFA (1991) T5I/A) )
7w b GRHEAB, M, 6 P8) 1 MC % HLEIIEEN#E S (1.0 g/kg AHE) XX
Z v b GRHEAH, M, 3VL) IZN-E ReX T "3 A F /0 (N-OHMC)
ZHEEENE S (0.4 glkg (KE) L., 24 FFRIRZ#I B LT 2 B HICEIL .,
W A DR PP R A TR RN FE R STV D
ZORER, MC 5HORFIZIE, %)JH&U\Z HEHIZ, MC & LT, £h<
NFEEDOYY) 3.3% KT 4.9% 23 JE X3, N-OH MC k LT, ENENEY
0.008% L TY 0.06% MRt = 7z,
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—J. N-OH MC # 58 DRIZIZ, MC L LTHIAELU2 HEIZ, hEh
Wt 4.1% KO 5. 7% 0N S v, REIKRD N-OHMC & LT, EhZnEy
29% KON 3.9% 3 kit X 47,

JECFA (1991) X, Zh o DOfERNG, KNTMC @ N-b Ko ¥ o {en
EUBELEBIC ME Faxi bbb ELDZ EE2RLTWVDHELTWND, (&
12, 57)

(6) REEZAFIL (DMC)
O)1)
DMC O{RNELRE (W) (ZBET 2 HAIERRO oo T,

@ 2
DMC DOENENEE (5341) (2T 2 EAITER O b7z,

@ st
a. K# (74) (Bayer AG #tIH&E# (Rauenbusch (1974)))

AR 7c7 Z Il ok iR R (R HE 8.96 mg/mL) . 7 & B g ki% 3
IR (ZBFRHHE 5.05 mg/mL) X7 ¥ iFlgAEyr— b 2%, 37 CIZHEES
VT E2EE 2 TV T 0.1 mol/L KEg{kF U o A¥SHE T pH 8.0 IZFiH4%
DMC ik 10mL 2L T, KEgbT v U 7 ADEE DS DMC OHNK 5 E
HWEZFRLIHABRNEmBLINTND,

ZORER. WA E PR — N TORIMAKGHERRBO Bz, (BZH51)

@ B
DMC OENENE (PE) (IZBIT 2 RITFED S -7,

(7) KRFEOE LD

ARMFHAE S & L Tid, DMDC IZECEHT BN . 300N e bR 38 L T A
B )= IVINMKGEEIND Z b, DMEMTH DL A X ) — LV ORNEIEIC
DUWTHRHI L7z, F 72, &R T 2 rlRettE o & 2 DMDC 23 #0BF Rl 4
E RO LTHERKRT 5 MCC, MEC KON MC I QN BT A % D DMC (22T
LRl 2T - 7228, SR TEMAIE—HOEFRIZE STV,

AL ) — VITIERE D GBI S 4, SIS W T, TR0 A
THATE R, RNTEXEE, I OICT@BLRE~CEENICBEIND, B M e

24 7 2 FFlg A kBRI ) 1, FFRO KTV 32— R &m0 (39,000 Xg, 100M) LTHE LN LFEE
BT L. SHICELAEE (39,000 Xg, 20 7)) LTHELNZ EEX VARSI SRR NIRET DK
W T D, [7HZIFIEAETY R— b IFHRENTZR OFMERMH TH 5,
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2

ELERETIX, A%/ — A RBHZB T 2 BHIOIGE, ADHIZL DRV LAT
NT b RO THY, £/, AEAFERH Y, A F ) — ARG L DA
WEEPE & 72D, 2 BePEC FDH IZ L0 SRRICHML S, &5 3 R CXMRILT
7t o ERKAEORBRE 20 LT BbRFB~EH SND, ZOX[®
DORSOEEEIZONWTIE, TolBHE_RERETELIELS, A ¥/ —
DOFEMEICBWTEREENT > #HE & EE L < @SV E2 R RINIZ A > T
WaHEINTWD, 72, D2 A% ) —LDOEKIZ, =& ) —n &
BWE SR TWD, 7ok, WHO (1997) X, A ¥ /7 —/V% 20 mg/kg (RELLT
DOETRABRLEZLEETH, BHANICHEET U EOXRHORE EFILE
IHhRWnE LTS,

MCC @ 9 5. N-MCC-AA OB ST, MMEsnsd7 I Bl L srE
WD D, B ZIX, B N IUE T Z O FFHs L B ik B SRR SR IR IR IS I D 414 7 ¢
HEWIR 7 2 /7 iRk D N-MCC-AA [T ELERIMAK SR SS90 s, i ligh
D7 X/ EEHRO N-MCC-AA (3K, £72, N-X hF 1
A=V T 2L T — AT v MFIEAR T Y 32— TSRS RS-,

MEC 137 % O Fligi i kR IR % . DMC 137 % OAFlgAE 2 % — b &2
T 5 LMK RS LT,

MC IZoWTliE, v~ 7 ALY T v b EHWZiER (Toannou © (1988) ) (Z
BWT, &O&EL- 72 MC I3 S 7-th, RE(LIRE LT, X n
TlfbiRFE LCHRt S e, Fe, Ty P ToOEMbRSE & LTt D
HEIX~ T R LHARELS MEE~OSHNT v FTIEZNWZ &N, vTRE
Et Fischer344 7 v bdJ5H MC 12 Xk B3Ikt U CTRZHENEWRIKR THh
HEEZ LN,

=k

(1) DMDC

DMDC (2% %5k & LT, DMDC Z#8BWE & 3 53l (B tEalii L O»
AMEFEMRER) KO DMDC IRINERE 2 98 E & 3 235 (BEEMERR, X
EE R, BB 3 « 3 ARG B K OVEFE S A Bl BR) 23T
DI TV 5, DMDC 1 ZEEHZ BN MK 3 ook sy & D S 3E T T
HEHE R DAL HH R U AR T & 72 5, DMDC #INECER 2 9B & 3 % 38R 1
BWT, BB OFN LR EE TICE L-FICET 2BR A/ RELTEH
V. EERICIEKESNTZ DMDC O&BIZIRHTH 5, Li=nn-> T, HGHIHEER
W'EIC DMDC ARD R HBRFUELL FIZFRE LTV rTREMED R D,

U EZEEL, KEMAES L L TiE, DMDC Xix DMDC RMACEL % #5
W LT 5B EEERBROBRBME) S . DMDC #SNEE OB EEED—ED
Rl 21T O 2 EIEFREE B X T-, —J5. DMDC IINECE & #5mE & 3 5 K1

39



EhmErERER, RER G - N

AAEDES

AR M OVE B 78 A 7

AR D FRBR Rl

#7225 DMDC ® NOAEL #3Kk0 2 Z LT T e Z X 1, LI L2 6,

BRI V72 DMDC IRINACEHT 12 DMDC Bl b SR & END Z L b
NS ORBREGE LY B T %

PRIRY A F IV | DA

PEIZ DWW TR

-~
N —

BRI A

2179 ETHBRRIERPEOND LB X, DMDC IR 2 #8mE & 35 4%
*ﬁﬁi%ﬁ@ﬁi%ﬁkﬁiﬁ%ﬁq:ﬁﬁﬁ—é — k k L/fx—o

@ EizEH

DMDC % #8m'E & L iz st

(CBITDRBROMRRIZ, K 6 DLBY T

»H5D,
#& 6 DMDC IZBY S E=EHDHEREE
FEiE B R RBRo S WeERE | REER |
BAR|EIRZER ME DMDC (& H & Btk (f Bayer AG HNE
F 72|78 Bk R (Salmonella 1,000 & MAE R D *ngél’?g)r?dd
SK 2| (in vitro) |typhimurium pg/plate G |45 48 |2 7> 7>
" TA98. TA100. EHEDOT D, b (JECFA (1991)
MY EFSA
TA1535, 200 pg/plate (2015) <8I F)
58)
IR M DMDC |mEHAE Bk (f Bayer AG tENE
LA | (S typhimurium | (4,000 (4,040 AL % o [FH (Herbold
(in vitro.[TA98. TA100. |ppm) # |ug/plate® |45 & (= 77 E;S%Q) >)
GLP)  |TA1535. R L7 b 5T) Zik 59
TA1537) Ty
Va— A
e o/ ek |~ A (NMRI, #|DMDC [202 mg/kg K[t Bayer AG tEN&
tk B| (in vivo, |, %7E 5 VC, KR (4,000 | 26 ﬁlélélge;bfld
% |GLP B e B m) % |H[a] 5 R O
Tvoe RO T2 RE T3IA) (B 11,
Ve AR 12, 60)

DMDCHIMERE &2 #Br'E & U 7= 18 Im 229K Bl ) ONin vivo /NMERRBRIZ

PSIANGIES

5z

. AR (I1. 2.
SLEHODMDCOHAE LY bVt EZ LN HLDOD,
. DMDC#% H\W - 1822k kBt . DMDCO itk % Z 8 L Ty

(1)) OBy, EEODMDCOIZL BRI, # 612
ErtofERch D,

e MRARL7Z ETHEiSNTRY BEOHRTH D, LT, AHEM

2% J2¢3 [DMDC 4,000 ppm iRIIA Lo P9 2 —2Z (4,040 mg/L) % fi & 1,000 pL/plate £ THIM L
721 ERBENTWE 7, 4,040 mg/L Z AV T, 1,000 pL/plate % 3 U CHH,

26 52 C1% [DMDC 4,000 ppm AL v P9 2 — 2 (4,040 mg/mL) % 50 mL/ikg (A&E#H 5 L7-) Lik7

5.12 mL ® DMDC #{E& LA L7z (B 59 LR UFAEE) ) LofRbERH A7

23, 11.6 L ofkHZ

4,040 mg/mL T72< | 4,040 mg/L ZHW\ T, 4,040 mg/L IZ

40

50 mL/kg IRE 2 U TR,




FAES L LT, DMDCHIEREHZ, AR & - TREME & 72 DB IE I 72
WHDLEEZT-,

@ Ansk
DMDC %5 HE & Ui adkmtmBro iz, £ 7T0Lk0 Tho,

& 7 DMDC ICE7 52 MEEEOHBRIE

it LDso (mg/kg {K3E) e T
e ﬁ; 322? LANXESS tEN#& £l (Steinhoff
=55 F () 196.5 (1974) ) (JECFA (1991) T
3 334.6 5IH)  (BH 12, 61)

R KEHRESM
a. v bk 4BRBEOKSHAE (Bayer HealthCare #t (Popp (2013). GLP)
(EFSA (2015) T35IR))
Wistar 7 v b~ (e, &#E 5 VC) (2 DMDC #IngcEr (4,000 mg/L27) %,
# 8D LI AR E L T, 4 HHMAKEEGT 2 BN EmMI N TND

% 8 DMDC HEREDERT

B | &R

7KIE K

A SRR AR A

DMDC #shn - FifatERycork A (4,000 mg/L)

R REERAOR B

DMDC #shn - HSEERECEE B (4,000 mg/L)

) FARGABRAEL A (pH 2.4) : EX I C, L-(OAr=Fr, J ol VU YL E D
VoA, BEEBRT NI TL THRALVZ 7 2BV L A7 T I VBT N UL FRA
H¥) (RETHRETa b Txy) Ry (-7 7=2) h 712, 2 GABA,
EXIV B, B3I By, maF Ui, NURNTURE, EX I Be, BEATF L, EE X
IV B, TIETHA, A, EX I DK EX I Ds BWEENTNS,

THRGREREEE B (pH3.6) : UYF—LA, ZUVy, s, UVE, YAVEVBEAIU DA,

BREWRFT NI UL oWV A7y, ZNah Iy TV RNT=ABEATF L, T
FUROT v iR E EN TV D,

Ou |~ | W ||+~

Z DOFER . A TR 2 5t & L 72 B IC BV T, % DMDC #AngopHc
DOWNWT, LT O AR 5,

27 JAZE TIE. 4,000 ppm LRI TWD,
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-3 HE (K AEHIIEO—@EOEM (&5 1~15 H) | IFlEOHEx LT
FEXFEE B OB, JRNR Okt OFE R E R OB, 1 5E ALP 5D L&
MyEA N T LREED L5

- 3RE (ME) : ARIMEREL O PR O, iE 7 L7 F = REOK
T, ORI EEORD . TFEOM & OFExt E RO, IPHE D% &
OVFH o B 8 DD

<5 RE () ¥ ~EZuEUEE (MCHC) fEE OML/IMIER DD, M
PRBIEE DA ERIKT, M4 ALP IEMED EA-. Mot Em &M, Kk
D%t B B O HE N

-5 B (M) - REEMEO B0 (5 1~15 H) | JRifERE OB
o, M7 2ARG BT I ) I A7 27— (AST) EMEDOEKT,
M4E ALP &0 E&H-

2%, 4 DMDC RINGRBGSERICE & &, JETE, FRRAT R A TEh 20
A, BREEEGIEORE ., IRBAIRR A & O B AR 2RO A 5 T DMDC
DM RS D RBITRBO b e ol

Popp (2013) (%, 3BEE N5 BEICHIT 2 2LIZH>WT, LFDO X HIzE8L

TW5,

- MR FRIRAE D ZALIZ DWW T, RO RAEOHPEN TH » A H 71
REMEHENTH D,

- MR AEAL A TR BT I E ALP &0 Z LIz SW Tk, 1 RIS
WTHT5EfE (M 338.0U/L, M 228.0U/L) Lo EfETHY ., 7=, AFl#
K OVEIZ I 1T 2 W AR RO T80 BTV 20, A AST 1HH: L O
JVT F=UREICONTIE, ERT 255 L e EOBRENRH D,
TR T LTWA D, #BWEIC L5 EErrEEE R E S
W ML EARE O ZALIC O TILRBRED & DL RN D < BT
REFRIT N,
cJEEREEOEIZON T, KRB & TR B 7o 22
DD BT, R ERIE D

PLENG, ARRBRICEIT 5 DMDC #snaRsiacet A XX B (4,000 mg/L) @
FRIZLD T v h~OFMEBIIRO N2> T2E LTV 5,

EFSA (2015) %, Popp O ARKRERIZEB T AfEmmIcFE L TW5b, (12,
62)
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AHMFHES E LT, 5 BT LNMmE ALP &0 EF/ICo0» T,
DMDC #HNFAREEBRECE B O G IZREE T 5 & B %2 bilfz, —F5 T, DMDC
NG REBRACE B TR vz & 9 7228k DMDC @Ik A TR b
Rinolz, ZTbDZ L, DMDC D43 fiEY) « RinsEo 7' a7 7 A LR
B CHAFT DFEMEOMRIC L - TR D Z ERB I T,

HHATRAC DT, MO RPIRBILR O i AL )~ — 0 — 2 wmﬁ@<
FFI S OV IR BB 2 2 B BB DR o T2 2 e b BIEFINE
XD nweEE 27,

b. 5v k3MNARBEOKXRERE (Bayer AG #tNEH (Loser (1974)) (JECFA
(1991) 28K U EFSA (2015) T3IA))
Wistar 7 > b (HERE, %8 15 JC) (2 DMDC @kt (4,000 mg/L) %, 3
9D LD BBt AEL T, 3 OARMMKELET 2H BRAEmB LTS

& 9 DMDC HERHEDFHE

B | B 5B ezl (mLikg K/ F)
1 [ AL da—=x It 242.05
i g 329.28
2 |[DMDC AL >y a—=A | H 260.83
(4,000 mg/L) i3 350.44
3 | A ATV 2—2 I 214.98
i g 305.31
4 |DMDC RnHh v A 2— 2| I 225.67
(4,000 mg/L) i3 327.01
5 | BE—b T 159.62
i 215.02
6 | DMDC #ine—/v (4,000 mg/L) | 157.47
i3 203.38
7T ALV I 122.12
i 149.84
8 |DMDC HEIMHAY A~ 1k 141.27
(4,000 mg/L) i3 172.18

Z DR, % DMDC IRINECE & & IR & Fh e 5Tl —feikig, 2ot

28 JECFA (1991) Tl Loser (1978) & &nTwW3,
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ORE, HeE, PORHEIE, KA TFRRE, RRE, fIR, sWEEEK
OV B 2R A 12 30 T, DMDC 3N B U 72 B BITR D e o 7,
Loser X, AR CTiX DMDC ifSINEEY = — A LT v a— L iEE (4, 000
mg/L) OERICLD T v b~DEEITFHE DO LR holz LT VD,
EFSA (2015) 1%, Loser O ARERICE T D fEmICFE LTV, (B 11,
12, 63)

AHMFHES L LT, ARBRIZBWTT v F~ORENRE D bR 7z
&9 % Loser Difiama B T& D L& T,

c. v k13 BAMBEOKERER (Triskelion ¥t (Wolterbeek (2018)). GLP)
Wistar (Han) 7 » b Rk, 8 10 PC. IGS) 2 DMDC @ikl (4,000
mg/L) Z. % 10 ® L 9 il BBt 2 5% E L <. 13 WUk 57 % Bk 2 E i
EhTnb,

10 DMDC GHERBFDERTE

B G-kt

=

fita

1 KB 7K

2 DA (— R)
3 DMDC v A ZE (27— Kv) (4,000 mg/L)
4

5

6

7

8

9

v X X VHEININES R IR

DMDC e # I HRRINE S RS2 ACE (4000 mg/L)
AL BB

DMDC #AIALZA R (4,000 mg/L)

RIA

DMDC 7R 7 A > (4,000 mg/L)

ZORER, FE R E L2 HiRIZ B0 T4 DMDC #nEcEHZ 2T, B
TOFTANED BT,

<3 (M) MIET I =0T b T AT 2T —8 (ALT) EHER OIS Y
U LAREOINT, FEE EROMERE&EOHMN

C3RE (M) cmAET LTI ru T Y (AIG) R OMLEEEE O EA
MAEH V2T DREDOIKRT, FRTFEAO A 2 7 EOHEN

<5 HE (HE) - (REEMO —@mtEoRd (5 0~7, 356~42, 56~63 H). I
B ALT VEMED EH- | FEE BRI E RO, 7732 MR O#E st 8 & o

- 5BE (M) - oMo EE O
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- THE (M) - AEO—EEOZ(L (&5 28~35 B (H4d). &5 63~70 H
(BEHD)) . M/MRE OB, Mg N U T ARE. B Y U AREROHER
BEDO LR, MFEFIRFEOKT
-O#E (HE) - mAEF MU U NRED EF
-9 HE (M) - REEMO—\MHEORY (Fh 7T~14, 35~42, 63~70 H),
M4 AST & DK T

72%. 4 DMDC @kl & &, BRIRPT 7., ARATEN RO, IRBHI R A A
DY EAAR IR I B W T, DMDC ORI BT 2 2835800 b o
776

Wolterbeek |%, FET-#%, FRIRAT R, MRATEIFMMA, IRROMKRAE. mREIR
RE, MRFAIMAE, KA FIORE, JRRE, 285 EE &K OYE BRI
TIZHBW T, DMDC ORINCHERKTHEEBITRO oo lc LTS, (B
HR 64)

AREMFHAES & LTE, F v — /v XU X—51 &k} (Giknis and Clifford (2008) )
THE SN TW5D Wistar (Han) 7 v MBI 5 MR A & O AL
BEIZOWTOERT —Z bEEE 2, ARBRICBWTT v b~OHMEEENRR
D BRI o T2 &35 Wolterbeek (2018) DiEsmz Bl CxbHEE 2=, (&
H 65)

d. v F30 MARMBOKRE - RNAMHEHER (BayerAG $tREH (Loser o
(1983) ) (JECFA (1991) R U EFSA (2015) T5IH))
WistarT ~ b (Ml %RE500C) (cDMDCIEMAE (4,000 mg/L27) %3
11D &5 72dlBREE AR E L T, 3070 HM#EUKE G 53 B FEh ST 5,

& 11 DMDC HEEODET

| GECE PR | ACEHE TR (mL/EW/H)
1 | KEAK i3 28
i3 27
2 | ALYV a—2R ViiE 51
il 49
3 |DMDC w41 ooy Tk 49
2 —A (4,000 mg/L) i3 47

br

ZORER, —eREE, (R, LT, HiE, PORHTINE, Mg FAda, R

&
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A, SR & OYE AR AR 12 B\ T, DMDCHRINIC BEE U 7= 228 358 6
SR o Tz,

Loser 5%, ARBRIZEH T 2DMDCIRINA L > Y 2 — A (4,000 mg/L) DO
BUCE DTy b~DRBITRD N hoTcl LT D,

EFSA (2015) &, Loser®O KBz T ofamicRE LT\ b, (11,
12, 66)

AREMAFAES L LT, ARRICBWTT v h~OEERED SR ho T
LT BHLoserDffimma Bl CExH EE 2T,

e. vk 30 NAMRROKRE - ENAMHEHER (BayerAG $#tHEH (Eiben
5 (1984) ) (JECFA (1991) R U EFSA (2015) T3IR))

Wistar 7 v k (MR, 448 50 PL) 1< DMDC N (4,000 mg/l27) % 3

12 O X5 B2 5% E LT, 30 22 A MBIk LT 23BN i S T\ 5,

& 12 DMDC HER#DHRTE

| &5k PR | BCEHEREE (mL/EW/H)
1 | ZkiEK I 27
i 25
2 |HUA Vi3 29
i3 26
3 |DMDC wm@EvA | U 38
(4,000 mg/L) il 34

ZORER, BEEICOWTIE, 1 REE LR 2 BER O3 BETI 29% LT 23%
DWW DRFED BV AEHEREIZ DWW T 1 R O 2 BE L bR 3 BE T 39%
KO 31% DMHBFRD BTz, —J7. —AREE (KE, JETHR, Mk FRIMRA .,
MR LRI R, R, SR % OV B AR E AR A 1238V C DMDC #sinic
BEE L 7= BIIZRD b e o 7z,

Eiben 5%, 3 BEIZB T 2EEHERE DO ZE(LIZHOWT, HY A »HTDMDC
DO LTz LR BT LV HOKA MV OET N LT, BKA brdb
BN L 72 FIREME DS RN 2 & 2B B L T, B E 0BT L 2 HE R E
I L Tnveny, BLES | ARBRIZEBWT DMDC IInE Y A1 > (4,000
mg/L) OERICE DTy F~DEEITRO bR oTo LTS,

EFSA (2015) (%, JECFA (1991) % Eiben & L RIEOFGwmTH D & LT,
JECFA (1991) OAXRBRICEB T AfmICFELTWD, (B8 11, 12, 67)
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AREMAFAES L LTIE, ARBRICBWTT v hADOEERBD LN T
L9 % Eiben H Dffwa B TE D EE 2T,

f.A4AX1ERBEOKRESN - #HOAMHEHAER (CIVOInstitutes TNO %t (Lina
5 (1983) ) (JECFA (1991) RU EFSA (2015) T5IA) . GLP)

E— 7 VK (MERE, %8 6 JC) (2 DMDC %Nkl (4,000 mg/L27) 2% 13
DX O 7ABRIEARE L T, VERPKELG T2 BAERmSILTWD,

& 13 DMDC EHEREIDERTE

| &5 PERI | BCEHEEE: (mL/®h/H)
1 | JKJEK I 1,160
i3 1,010
2 | FLrYVa—x Vi3 840
i g 900
3 |DMDC w4 v oo | I 880
¥ 2 — A (4,000 mg/L) i3 700

FORER, METIX 2L LR S BCHBIT 2EEHEREDHD R b v,
—. —BRAE, DEX, BEEE, KE, O, AR EE, MKFIRE, R
AL, R OV B AR ORI BV T, #0851 B L 7= 21k
RO LI NoT,

Lina IX. ARERIZEBIT 5 DMDCIRIMA LYY 2—A (4,000 mg/L) D
BUIZE D E—T IV RADEEBIIBD SN hoT2E LTV D,

EFSA (2015) i%. NOAEL % 4,000 mg DMDC/L AL > Y Y a2—2 L LT
W5, (BRE11, 12, 68)

AREMFHES L LT, KRBRICBWTA X~OEEREBD SN hoT- &
9% Lina b Dftima 2 T 5 &5 27,

@ HEHLAM
a. v F30MARMBOKRE - RNAMHEHER (BayerAG $tREH (Loser o
(1983) ) (JECFA (1991) RU EFSA (2015) T5|H)) dI. 2. (1)
Q@d. NEiB)
WistarZ » ~ (MR, &#E500C) (CDMDCHSINEREL (4,000 mg/L27) 23 14
D LD RRBREEZEE LT, 3020 H AR 59 23 BR D FEhE ST 5,
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£ 14 DMDC HERBOET

| GECE PR | BCEHE TR (mL/@4/H)
1 | KEK i3 28
i3 27
2 | ALV Va—2R ViiE 51
il 49
3 |DMDC W®nA v v | M 49
Va2 —A (4,000 mg/L) | M 47

ZORER, WERYE OB 5B L 72 BB ORBUIFED e o Tz,

Loser 5 1%, ARERIZIHB W TDMDCIRNA L > ¥ Y 2 — A (4,000 mg/L) DO
BUIZEDTy h~DEEBTRDO LN hoToE LTS,

EFSA (2015) iZ. LoserOAKRBRICB T AfEmICHEL TV, (11,
12, 66)

AEMAFHAES L LTI, ARBRICBWTT v h~OEENBDO LN T2
LI BHLoserDfEmmr Bl CExH & E 2712,

b. vk 30 MAMROKRE - ENAMHEHER (BayerAG ttNEH (Eiben
5 (1984) ) (JECFA (1991) R U EFSA (2015) T5IH)) dII. 2. (1)
Qe. MDEH)

Wistar 7 v b (MR, 8 50 J8) (2 DMDC #NECE (4,000 mg/L27) % 3%
156 DX 9 7Bt 2 E LT, 30 2 H MUK G T 2 BN Ei ST 5,

& 15 DMDC HERFEODOHRTE

| BEEE PR | BCRHE R (mL/E )/ H)
1 KB 7K ViiE 27
i3 25
2 YA i3 29
il 26
3 DMDC wMmHAY A »| I 38
(4,000 mg/L) i3 34

Z DGR, BYE O GBI U7 EIS OFIUTE O bhigno Tz,
Eiben 513, AFERIZH VT DMDC IRIMA Y A > (4,000 mg/L) DOFEHUIC
E57y F~DOREIIRDOONR o7 LTV D,
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EFSA (2015) i%. Eiben HOARRERICB T A HmICHEEL WS, (K
11. 12. 67)

AEMFAES L LTI, ARBICBWTT v hADOEERED Lo T
9% Eiben b Oftia £l TE H EE 2T,

c. 141X 1 EMBOKRE-BNAEHFHEHEE (CIVOInstitutes TNO #t RN E# (Lina
5 (1983) ) (JECFA (1991) R U EFSA (2015) T5|FH) . GLP) (II. 2.
(1) @f. OEI\)

E— 7 VR (MERE, %R 6 JC) (2 DMDC %Nk (4,000 mg/L27) %% 16
DX O 7REBRIEERE L T, 1 ERPKKEET 28 BAER L TV D,

& 16 DMDC FHER#FDRTE

| GECE PER | ACEHEEGE (mL/E2/H)
1 | AKGEK Wt 1,160
i 1,010
2 T a—A T 840
i3 900
3 |DMDC w4t v ooy yai 880
2 —A (4,000 mg/L) i 700

ZTOFER, WY E O 5B LR ORBIIRO bR o T,

Lina I%. A&z C DMDC /,f?sﬁuzhl////;~x (4,000 mg/L) D&
BUIZ XD E =TI RADEBIIRD N holzE LTS, (B 11, 12,
68)

AREMFHAES E L TE, AREBRICBWTA X~OEERBD SNl b
9% Lina b Dt a2 T 5 &5 277,

® HERLESMH
a. 2y FZHREESFMHAE (BayerAG R EF (Eiben 5 (1983) ) (JECFA
(1991) R U EFSA (2015) T35IH) )
Wistar 7 & (#E, &#f 10 DT ; #E, &H#f 20 ) (2 DMDC #ANEEE (4,000
mg/l27) %F 17 O L5 BREERIEEZHRE L T, “HRIChl > TEHYICEILS
HTEHI T LR RN T/ I N TV D
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& 17 DMDC HEHOHRT

| GECE PRI | BCRHE R E(mL/E Y/ B )
1 | JKJEK Fo 1 26
Fu, 1 26
Fo it 21
F, M 20
2 |AVv oYY a—| Folf 77
A Fu, 1 79
Fo i 78
F, M 79
3 DMDC A4 v | Folf 77
vV Y a2 — A | Fn 79
(4,000 mg/L) Fo i 78
F, M 79

) FHAARL S 2T ORR, HESE, 2EAOER (Fn) Z2RIEROBEmE L,

ZTORER, —BRER, JETER (KRE, HORHEEIE, AfERe 7). HI. JWEEARE
%E’WE&U g EEIZB W T, BB R O E I DMDC ORI E L7
EEITRO N o T,

Eiben 1%, LA B KERBRIZEB W T DMDC IRsINA L > ¥ 2 — & (4,000
mg/L) OEEICE DT v F~DAFEEMEITRO b7 LT 5%,

JECFA (1991) 1. ARBROKE R 6 ANEFEMEICFE S NOAEL % 4,000 mg
DMDC/L AL > Y a—2 LM LT W5,

EFSA (2015) %, ARBROMEE IS 4,000mg DMDC/L AL VY a—2A
DRI L0 Al EFMHICEENRRBD SN ho Tt WO FmICFEE L Twn
%, (R 11, 12, 69)

AHEMFHES L L L, ARBRICBWTT v F~DOEENRED LN o T
k‘a—%) Eiben %@%%ﬁ Emu‘(% ) E%Kf_o

b. v FRESMHHER (BayerAG £t E# (Schliter (1980)) (JECFA (1991)
R U EFSA (2015) T35IA))
REDHER STz Long Evans 7 > b (M, &8 25 L ; REMERH =4L0R 0
H) |2, DMDC %Nk (4,000 mg/L27) 2% 18 O X 5 ikt 2% & L T,
R0 B D 20 H £ TREEMWICERS W, 1H4R 20 HICERRE S - HEm %
W EOIB L CRiH LR IR 2 RET 28BRAEm ST\ 5, 728, BEHERE
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IZOWTIERLIR ST 72 by,

& 18 DMDC EHERFEDERTE

igs e G-HRE
1 TV a—A
2 DMDC AL vy 2 — A (4,000 mg/L)

ZOREFR, HEWO—IRE, T RL KR ISR E & 5 IZBhE L2
BIIRO LN oTc, £lo, FEORBEORIELZHRAE LR, HKE, K
W, ETER, RBILAE, FREE, BIRIEEKEORER, BERITLEKET O
FAERKL OB OIAERICONT, R ERGICEE LT
niginoiz,

Schliter 1%, KRERICHBWTDMDC RmNA LYY =2—2Z (4,000 mg/L)
DOFERUZ X 5 BEIC % 5 BB ONTAE - BRIR I3 2 B AT L OME &2
MITRDO N7 LT 5D,

JECFA (1991) 1%, AXFREBROFERIzH>WT, DMDC 4L ooy a—A

(4,000 mg/L) OFEHUC X 2P B MER OCEFTEMEITR O b2 e LT g,

EFSA (2015) (%, Schliter AR ICE T HfEmICRELTWD, (R

11, 12, 70)

AREFAFHES L LT, ARBRICBWTT v h~OEERB D Lo T
& 9% Schliiter & Dt %E ERTE D EE 2T,

® EMZBITZHR
DMDC @t MIEBITF HHAITERD HivizinoTz,

@D EHOFED

DMDC ¥z, AR & » THREBREE & 72 D i a it ;tfoab\é:%zf:o

DMDC %ﬁuﬁkﬂ%%ﬁ%%% ET LR TG RO FEEE O DMDC OX< #%

BIIARHATHL720, 206 DOEN S, DMDC @ NOAEL 23Kk 5 Z & i3l
I CrnWEE 2T, 2072 DMDC @ NOAEL #1552 Z LIXT&E o 7228,
DMDC Ikt 2 45 m'E & 4 % g & G-t nft%ﬁ KA PG F M - FE A
PEERER L OV SRR A R I B W CL AT AUERR O b ivZe o 72, DMDC
WINEREHZ 13X DMDC B L SN & 5 2 &b BEBREN I FE T L2338
D ORI T2 EE, I T ZIRBE Y A TV | OREMEIZ OV TREIIIZEE
mza1T 9> ETABRRIERTH DL EE R T,
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(2) A2/—)L
@ E=E=H

AH ) —)VEERE L Ut 5

Th D,

F 19 AR/ —I)LICEHT HECEEDOAERKE

RERAGEIL, & 19 0B

Eistis PR TR B 5 HE% S EES S
AR 128 IR ZERAE | ME Fc e FH ert (FREHE 2 | NEDO
IRAR | BEBR (S, typhimurium | 5,000 pg/plate | 1t DA 2 | (1983)

(in vitro) TA98 . TA100 . b 59 (P4
TA1535, TA1537, 43)
TA1538.
FEscherichia coli
WP2uvrA)
BIRZRRAE | M Fc e FH ert (FR#HE M | Shimizu
bR (S, typhimurium | 5,000 pg/plate | L2 DA MEZ | b (1985)
(in vitro) | TA98 . TA100 . b 59 ( & W
TA1535, TA1537, 71 )
TA1538.
E. coli WP2uvrA)
el BEERE | Frf=—X- o | Brlk fafE (FR#EHE: | NEDO
H AR 2 # — B3R A K | 28.5 mg/mL bR ofEc | (1983)
(in vitro) (Don #fifz) Wb 5T (P4
Wk B4y | Fx A =— R | 7.1, 14.3, 28.5 | fENRFEE (% | 43)
RS A A K — 1 3% g | mg/mL s AL R IR
(SCE) (Don #fifa) FET) 20
(in vitro) e (FCEETE
{ERTFET)
AN TN ~ A (ICR. M, | 1.05, 2.11, (E3
(in vivo) AHE 6L, HHE) 421, 8.41
mg/kg (K
HA AT O % 5

In vitro ® SCE i (NEDO (1983)) (W T, REHEMLRIEGFIET D
A B =/ AERE (28.5 mg/mL) TR® L7259\ SCE FFiltE 2 aM: & &
5 NEDO O Rfif%, KEMFEESE LTI TEs 547,

29 FEIZ LB L, B ECTIIARBGERIIREE S HE S, B EE 52 RWEE0 A% ) — LV E
#H#f (28.5 mg/mL) THH LN SCE FREMEDMRE LT [ A5 7 — /TR BKER & IBE O MR
VEH 28 s, FICHEEICRWIEZ ETEH 28 > T\ b 72, DNA IO L THRENICERT DT
1372 <, DNA LS OMIERICIER L, BEOCEEE X EERDH Y, TOME SCE 27 L
HEEMENRHD EEZEXOND, o TABENSELIZC DNABEMEZ/RET B LIXEBEXEH WL Ebhs] &
FIkENTWD, Fo, AZ ) —VEREBELZEMERFHZESTOEMN S Y . B EDR Z 5 &
IIRTEHIRE CORBR TIIZL DM ROMIRAEE LW 2 LB ER SR, RBREREEEE T2 2T TKRS
n-eLTns,
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F7-. F—FEXEOMIICR LR ECTHEM L= in vitro DYk 5B

(NEDO (1983)) (FfztETdhH o7z,

PLEmS, REMHES L LT, A ¥ ) —VITAERICE > TREERTE & 72
RN RAS - Cie= i AN AR dh e

@ AusEt
AL —NEERE & L Rtk RE I BT 2 BRI, & 20 0 LY
TH D,

& 20 A5/ —)VICET SRMESHEORBRNE

B fE LDso (mg/kg &) 2R

~ 7 A (40 FifE) 7,300~10,000 (*F-#J 8,680) Smith and Taylor (1982) (&M 72)

7w & () 9,100 Welch & (1943) (&M 73)

7 vk 12,000 (Behrens {5124 %) 30 31 Deichmann and Mergard
11,000 (Bliss /I X %) (1948) (=& 74)

7 v b (23 %Hi) % 9,500 Gilger and Potts(1955) (£ 75)

7w b 5,800 (14 Hin) 380- 82
10,000 (Ffin) Kimura 5(1971) (&M 76)
7,000 (i)

7k 12,880 Smyth »(1972) (R 77)

% 7,000~9,000 Cooper and Felig (1961) (£ 78)

Q@ REHSSHMH
a. 3EEH
LA DR FLICOWTIE, MARBRTH B720, FFlix % & & F2EEE L L
THREH %,
(a) ¥R 120 ARKAFMEHE (NEDO (1986) )
B6C3F1~ 7 A (M, &HESOVL) ([ZA K/ —/LER 210D LK 9 72k BREE 2 5%
EL T, 1THY7Z D R200FF M T120 A MW A S5 BR N ST\ b

x 21 AA2/—)L HEBRBEOEKTE
B E 0 CxfREHE) . 10, 100, 1,000 ppm

%O){k% %%ﬁj\i< %i b\fu—F@}ﬁE‘Z))mu&bEﬂfuo
+ 1,000 ppmiE < FTERE (HEME) : KREO KR EM GRUBRKK THHIA B AR
L)

-+ 1,000 ppm|T < THE (M) : BEHEOIKT (X< BEWIH20A B L OTHH LA

30 JHZEClL, LDsolE, 15.28 mL/kg (Behrens #5124 %), 14.29 mL/kg (Bliss {£i12&2) LS TWD,
31 X% 7 — )L 0.7915 (20°C/4°C) (WHO (1997)). /KDL 1.000 g/lem3 (4°C) & L CTHH,
32 JHE T, LDsold., 7.4 mL/kg (14 Af). 13.0 mL/kg (i), 8.8 mL/kg (Eim) LitdsnTWn5b,
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Pk B A& THFE T)

- 1,000 ppmIE < FHE (KE) - WD RERG 221 D 78 A B B o OVZE M D F2 S D B
i

- 100 ppmiE < FTHE (M) : g8 (1P0), wEfER (100

+ 10 ppmPL E1E< %ﬁ%ﬁ@ R O &) fE e )

+ 10 ppmBL BIX < ERE (KE) : RO RGN 25 M D58 A= B FE K OVZE M D FR FE D H]
AR RO 72 B e 1)

ek, —RREE, BRARRAE L OMEBHEDOZEICOW T, BRME O B
FLIK L7 B I35R D D e o 7z,
NEDOIZ, LFDO X HIZBLLTWVD,
- B EOE EEREOE E OMICHBEMIX R0
- BRI D AR R ZPEIZ >V T, ¢E®Ew%M®WW$@&ﬁ%ﬁWWﬂﬁ§w
CERMBHET L EMEEICRAEL TS D, HRMEOIZL BICE
KL ETHLNAHTH S

NEDO(Z., LLEHN51,000 ppmiE< 88 THHEWE DX < 8RITHK L 7= 2
ntu\&)%mfiﬁ)’)ﬁ_k L/TK/\Z)O (7}%%79)

(b) ¥YORISHAMBBRAETHE - BENAMHEHEE (NEDO (1986) )
B6C3F1~ 7 A (Mt : £ HE52VC, W : KHESSPL) ITA KX ) —)LEBFK 22059
7RRRBREE AR E L C, TH Y72 0 F200FH . 187> H MW A S 5 55k A3 ki S 4
Tb }_Z)O

R 22 AR /—)L HEREHOEKTE
EE |0 GFEE#E) . 10, 100, 1,000 ppm

T DORER, FWAIT S BREIC kb\f%?@)ﬁﬁﬁjﬁ W bz,
*1,000 ppm(E < FEHE (MELE) - (AE O (X< EE120H DRI AEER L)
* 10 ppm L BT < @A (HERE) {ZIKEODT%‘@@W

NEDOZ, —ER, EBEE, BRARMRAMNE MEasEEICB W) THBRYE O
X< & tl L7es2 0380 b7, MBI A IS W T H EEEZ
TR LN o7 LTS, (BHT9)

(c) v b4 EERASHESHER (Andrew 5 (1987) )
SD7 v b (MfERE, KHEBPL) 12, A X ) — V&R 230 % 5 ikt 2 5% E
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T, 1H6MH, H5HME, 4EFRASELHBRAFEm S TWD

x® 23 AR/—)L HEBREOET
HAERE |0 (AR . 500, 2,000, 5,000 ppm (v/v ZE5H)

Z DOifii K. Andrew D ITHFBRAT S BB W TUTOFARRD b L
T,
- 500 ppm A T < EERE (MERE) < VR, RGRMESYT . e ST M OVt S8 &
W T2 PSR B AVTAARIR OB, RERAE SR 23R B LB R
A B 72 B N
- 2,000 ppmiT < FHE (M) - MELNEAE xf 8 & D HI N

foiio‘ IR BN K OVp BEAR R H PO RMAS I B W T BRI O % 5 (2B L 7= 3¢
WO BT, 5,000 ppmiL < BHEICE T ARMRIBMRA CTREITRO 5o
710
Andrews 53, ¥ERMESH OHEINE EKE~ORBIC LV AETCTZb0 L L,
PRNEAR S B B O DWW TAFRIERITRNE LTWD, 2O RN
5. 5,000 ppm ETAY ) — N EZRETELKELTH, L2767 ETE
BT 52 i3/, BEICEEZ T TZ NN ERR®@InTH
HELTWD, (BH 80)

(d) v 4RV 13BERBRAZMERER (Lee 5 (1990))

Fischer3447 > & (Iff) ZEEVEEHIEENRE (ARE . SHES~TIC), ZEMR T & HE
EHIRENRE (BRE : SHET~1000) M OBERR R Z JHE AR TR (CHE - SHET~9UL)
T TCISHEHMZEN TN O ZEBEI S, £ D%, %\ﬁ%’ﬂ% ZHEEESE N
b, AKX ) —)vER 240 X O 72 BRBEZ R E L C, 1H8FRFH, WM7H T4% T3
HE, WAZELHE BB 1) BNEMmMINLTND

B, BEARICL DB EFDH7-0IZ, Fischerd447 » b (M, & #£26
~27t) Kk ULong-EvansZ v kb (B, &#F24~27[L) (Z5W\W T, AfE, BEEA W
B OIERRUSINTAFL B EIRE (D) 2 73% € L. 41~64F B < & 2 8B (R
BRll) 3L TW\5,

= 24
H

AR/ —) REREFDERTE
BOE |0 CeHFERE) | 800 ppm

uu

Hﬂlﬂl

T O B TIZR W TSRO EA26 8 WRICLL T O R3R80 bz,
- BiE - flppigisT (618 CebMREESIE, $5-HE1L))
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- CHE - flppigpsts (708 G MRAE4LE, $5-HE3IL))
B ARETCITEAT261H 1% £ THAPREE IO b, BRETIIEE17H

[#11% & THRAREE TGO SN olz,

RERIIICHEWT, KLU T O NGO bz,
(4t : 53~60H M%)
(5PE : 53~60iE K1%)

E/N
- ARE - HARRERE
- B tRohReE
- DR - fARRREESE (4P : 59~601H M)

728, Long-Evans7 v b CTiX, WTHOREHZE W T HAMBRIZFEENED 5

T TH

niginoiz,
Leeb L, L ENG, RO EIIIERORZ M NAZ ) — VRGO RE|C

LA2HDOTIIRNnE LTS, (ZH81)

(e) v b 12 ARRAEZHERER (NEDO (1986))
Fischer344= » b (Wi, KBE2000) (2 A X /) — v &FK 260 K 9 ikt &

REL T, 1HYS7= 0200/, 1220 H MW A S 53R B0 Eis ST b,

=u =

R 25 A —) HBREEORE

AREEE |0 CHHEEE) . 10, 100, 1,000 ppm

ZOfER. BWANL L BEHEICIB O TLLTOR AT bivic,

* 1,000 ppmiE < EEHE (BERE) - 2R DO ASE I IN O 4]
- 10 ppmPh FIT < FFRE () - FHE A OVLEE o0 AR >kt B2 8 00 H BAR AP 7 70~ 7

HE
¥, —MCIRRE, BRIRMRA M QYRR RO A IC W T BRI E 01X <

TR L= IR b7z,
NEDO!Z., P& QWO B OB ST, 5% FTHH Z b
BB DX BRITER LB L ITZZIONRNEBLZLTND,
NEDOIZ, Ll E2251,000 ppmiE < BREICH T 2L E 2 BEN RN -T2
#x Tl R E O BITER

EWIETE 20 E LT, 100 ppmPh FDIE<
(ZHR79)

L7mEBITD bR otz LTINS,
(f) v k24 ABIRATHN - BONAMHFHEHER (NEDO (1986) )
Fischer344= v & (MEME : K HEB2PT) (T A X J — V&3 260 L 9 Ipaklirit 2
BRE LT, 1HY720 K200, 2470 AWM A SE52RBROFEE I N TV 5D,
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*® 26 AR/ —)L HEBEONRTE
AERE |0 GFiERE) . 10, 100, 1,000 ppm

ZOREFR. EWMANILBEREITBW T TORT A O bitTe,
- 1,000 ppm L < EZHE (KE) - Moo FLERMRIE O FEBUBEBE D HEN
-+ 1,000 ppm(X < FERE (ME) : BT OUF 7 v 2l e i o> 58 BLGA FE oo HE AN e [

k. —BUER, B, BRERAE (REE., mMEREE) KOS EEIC
WTHEBRME OIX BICER LI EBIXRBO ooz,
NEDO i, U FTDOLHIZELELTWD, (R T9)
-%@ﬂﬁ%@«@%k@%ﬁﬁ LD RIESE DR BE 2 TE R D
L HBRMEOIX FEICER LB LT D b2
c BB O 7 v AVERIBEIEIZ W CiE, ST A3 D 7 Z & R OAGRBR
TOFIEDR DN s, AfEREmEGEDL 2N TE 20N
c KREE LA OIEEBEMEEZERNBD LI, K5 75>Flscher3447 v b
M@Ehéﬁﬁﬁém&EMT%é EInD ., HEBRME O BITER
L7- 8258 L 338D B ey

(g) YL 4BREIRAZHHER (Andrews & (1987))
H=7 AV (MErE, FRE3EE) 1T, AKX —)VEE 270 X ) 72kt 2 5%
FELT, 1AY7Z 060, WM., 4aEBMASELIRBRAEmBINLTND

R 27T AR/ —)L REEBOHRT

RRE |0 GHIRRE) . 500, 2,000, 5,000 ppm (viv Z25H)

ZORER, FWMANEXLS BERICBWCLLTORT ANED b,
- 5,000 ppm/E < FEHE (M) : BIFHESEEOKT

7e¥s. WRRPT AL, REEHE N OVR BRAL AR R A 12 W TR ) 0)Zi<
(B L7 IR H T, 5,000 ppmiE < BREICE T D IR C R ILER
D BRI,

Andrews 5 1L, B EEOK FIZOWTAEHFHNERITLVWE LTS,
_i”b%ﬂ)rft%ﬁ)% 5,000 ppmE TA Y /) — L ERETIEILE LTS, 5EE
O TIEEFMPAERT D 21T, REICEEZRITTZ NN &M
RBENTVWSE LTS, (2H80)
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(h) HIL2FE 5 ARRASZHEHER (NEDO (1986))

H=r AW (M, KHE8PL) 1T AKX ) — L& 280D L ) ikt 2% T L

T, 1H N7V 2215H], 26600, WA SH LRI STV o,

=28 AR/ —)L HEBEONRTE
B E |0 GRHFREE) . 10, 100, 1,000 ppm

ZOREFR. EWANILBEREITBW T FTORT RO bitl,
+ 1,000 ppmiE < 8&HE :
LR BT O AL e Ot bl N Qi D 51 L (3PL)

gD 7V 8 K OV MR SR N~ D I FZ AR D128 o H B & [R R PR

b

B HECR ER IR D RS 7L & IRABE (5~ ol i =

LT DR H B R A MR oD HA BRLAE BE oD #8300
-+ 100 ppmPL EiX < #ER/E

I PR A (R B ZKSE JE DK B SE UM S OVERE O #2558 O S

P R B A oD 3 A

KA AR DA BERRHE DB FE O K OFRHEAL

B g T D K& g R B A R AR O HE BUBE S OO F B A 72 48 0

JitiAl S S JE D e O B O BR[AY 7288 D U 2 RERIRE  (4%1P8)
+ 100 ppm|E < FEEE :

OEFTH Okl (1P8)

SWENFRETE O I O Mg e 7 78 (TP) RE, Wfia v AT
*‘/W)i%f;:\ ASTIEVE, ALT(%T%&U\IGL»JP@&/I/:1~—}<(;;%EZO)J:ﬁIU\

(2T — RS OB (1S, #5224 LIRE)
+ 10 ppmPL 1T < @A -
KA B S ORER T 358 0D s it B bR FRSHR e oD 1 AR

FERgE oD H U ER IR JE B -C 0D X & o [ BT & A A oD HH B8 E oD ) B A 1Y

72 AN
R RO 70 8 REIR b Rz D ZEME &L AR o) (4581 X IE208)

NEDO iZ. U TFTDO L HIZELL WD, (R T79)

c DEMOWEIOEALNE, BEOLDHEENIEE L AJREENEZ DD
A PR EZ SWTE quﬁﬁ@ﬁﬁﬁ@*EmW§&@ﬂ@%@ﬁ

7JD75> &)‘Bﬁ/b'é— TN a—=NVERFROIFIR E B2 Z L0 h . HHRYE
E<BITER LB TR

- FOSPERRBAISIE, X< BEHERE S Do IE<SBEHEARWVIE EER
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FNCHB T 2 A3 H 5 D00, X< EHETIE EBHM & OW 5037
FABIMEIZZRD S 7e o722 &L 1,000 ppm T722 A BIE < @% I #&
57> H 20 B e Ik L 7= [EEREBR IZ BV T KIMAE B W TERRZEIE LN
ROOLNIRIPSTeZ D, HWEBRWEOIX < BT D — ko i) 22 4E
WIS TH D,

< SRERIA R OVRAE D2 ki, ABIKREEREZEZ BN D

s DETORZ RS A ORBIL, WBRHE OIEL BICERE LT
EAEOWEEMITH DN, T OFBLNDG IS & #7153 5 LA SR RO R L
ILER 8 H AL

iDL oRERIRE & BB E DI < 82 & OBLEME TR Sk
cKETCOZLITRFETHY . FIEBRTHLROOLNTNDLZ b, #
BE DX FEE OFEMEIZOWTE R TE e

(i) 414X 100 HEIRASMHHER (Sayers 5 (1944))
A X (M, 2UC) ITRAH ) —)VZFK 290 % 5 B BBEAREL T, 1A% 7D
1[a1345 [, 1FF = L 128 T100 H W A S 53BN FElii ST\ 5,

& 29 AR/—)L H=ERTE
MEHE | 1%

||

T ORER, —RFT R REHEIN, ERE ORI E B W T, BRI E D&
HACEE L 72 BT b e o T-, (B 82)

@ HEHLAM
a. EEH
VBEDFN RAZOW T, WMARBR CTH D720, il G L 25 & k& LT
RLET D,
(a) ¥YOR 18 MAMRASYE - BNAMHEHER (NEDO (1986) ) (II. 2.
(2) @a. (b) OFEH\)
B6C3F1~ 7 A (M : AHEB2DC, M : A HEB3IL) ITA X ) — /&R 30D LD
RRBREE AR E LT, 1H Y72 020/, 1822 A MW A S 1 2 3B 23 F i <
T,

x 30 AA2/—)L HEBRBEOEKTE
H E |0 (kHEEEE) . 10, 100, 1,000 ppm

il
e

Z DGR, BYE O G EE U 7 ES OFIUTE O bnigno Tz,
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NEDOZ, —#ER, Bl &, BARMRAMEN NEssE =28 W) TR E O
R tl L7e 030 b7, MBI A IO T EEEZL
RO LN o7 LTS, (BHT9)

(b) v b 24 MhABBRASYN - BHLAMEGHEHER (NEDO (1986) ) (II. 2.
(2) @a. (f) OFEH)
Fischer344=7 » & (MM : SHES2D0) ([T A ¥ 7 — V&3 31D K 9 ikErit %
BE LT, 1H Y720 M208E0] . 242> A I A S8 25BN 30 ST b

x 31 AXR/—)L REBEOET
AREEE |0 HHERE) . 10, 100, 1,000 ppm

Z DGR, BWAITS BRECB W TUTORT AR b v,
* 1,000 ppm i < @E#E (HE) « il D FLEAMRIE 0O FE BLAH L D H N
* 1,000 ppm (T < FEHE () « BB O&F 7 v L e fE 0D FE BUSE B O H B 1]

B, —MIER . TE@E% fEAR A (RFA., MEREEE) K OVEss B &I
W TCHEBRE DI < BRITHER L 72 BIIRR O HivZe o 7,

NEDO (I, BLITOLIICELL TS, (BRT9)

'Eﬁ@?ﬁﬁﬂiﬂﬁ’\@%ﬂﬁ@?ﬁﬁl bﬂéﬂ%ﬂﬁf@%ﬁﬁﬁf%fﬁﬁf%zé
&L HEEBE OIS BITER LB L ITF O ek

- B O 7 v AMEIEIEIC SV TR, ﬁfiﬂ(lﬁ’]ﬁﬁﬁﬁ”\foﬁb‘i & K OARGAER
TOBED DI LD HIERF mZ T 2 LN TE R0

. %ﬁk & Fl 2 OIENEFEMEZAL DGR O HivTe Dy, K57 23 Fischer344 7 «» bk

RBOLIND HRBENLRENTHLZ LG, HBEWEDOIL EICER

Ltiﬁiﬁk B ORSY (AR

©® 4HERLESMH
a. YOREESMHHAER (Rogers 5 (1993) )

FIRCD-1~ 7 & (M, xPHRFE4DT, e HHESIL) 1A & ) — &K 32-1D K
I IR A2 R E L C, EIR6 A 2> 5 15 A F THEmIRR 0 8 53 5 akBR 0N EE S
TW5,

& 321 AH/—)L HEHOETE
| 0 CkIAREE) | 4,000 mg/kg AH/H (2,000 mg/kg A X2 [Hl/H)

il
?é‘%?

ZTORER, FRGBETRO N X, £ 322080 ThH D,
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K 322 A2/—)L =HEFR

G = PERT A
4,000 mg/kgfRHE/ | REMW - LT (1IL) | KEOBAD (EIRRE)
H fa VR R - RSB T RO, (KEDORD

ZOfth, LTORT AR bz, (ZH83)
<jrlE>
- 4,000 mg/kgiAHE/H #5RE - O SR OSMIMIE O F A= =R D BN

AHMFHES & L, ARBRIFEAECORBRTH S = L5, NOAELIZ
BHRWNEHB LT, £72. 3B BB IR FIT O EZ KL OSMMIE CTh - 7=
D, INHIEFE~YTRAZBWTHEM~DA RNV RAIZEIDVFERINDIZERDD
EMBLNTWD, KRB CTIXEMEN D72 BABTORBKRTH Y A &K FMH®
IZOWNWTOBERLEONRNT LD, RO LIVZFT A S I3 A T 2 5
THZLIITERWEHE L,

o

. Ty M REFMHEER (Youssef 5 (1997) )

iR Long-Evans~ » b (i, xfPRAE13PC, #&5-HE10~1208) [T A X J — )L %
# 3310 X ) 72 BREE 2 5% € L C. MEAR10 B I H AR O & 59 5 5k 23 ki
ncTunag,

%® 331 AR/—)L HEBEOETE
A= E 0 CefFREE) . 1.3, 2.6, 5.2 mL/kg A
mg/kg A 31 0 CerFREE) . 1,000, 2,100, 4,100 mg/kg (AHE

ZORER, FERGHETHO bNHmERFTRIE, £ 332080 THD,

* 332 *R/—)L BUMR

B R wEPERT AL
4,100 mg/kg | REN) - (REIEINOHED | FEEE DD
{LN=EA e W RE (FERBEACIROEE (IRERZEH, MR

BRAE) ) DFAER O
1,000 mgrkg | M U2 AR (FICHK FHIL) %HoMIEO AR A
R B 1710 22 890

Zoft, LFOFTRNEO bz, (ZH84)
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<HJBIR >
-+ 1,000 mg/kgiRE/H UL E# G#E - (KEOIEH ERGFH 70, 28358
W FEORE VR DI AE RO H BARIER 72 88N

AREMFHAES L LTI, BEmick+ 2 —iE %5Nmmumnm
mM@WEE%%Lk@%ﬁW%T%@%%%W@%ﬂt_k@%y%iﬂf
fRAONOAELIFfAEL Z &I TERWE W L-, 2B, MO TamWHE (4,100
mg/kgRELL E) DA% ) —VTEEFEEZ A3 5 & L7, 1,000 mg/kgik
B ERGRETIE, AR IRFEZROBREOBERIIHEEZEZN O T=, L)
L7l B, T, AEERFEHEORWVARBEAFE &R S b ORI
RO LENDETTHY, AX ) —)VOBHFMICEL DO L IZHE Lo o
oo F7o, KEORED LERD NN, HEEFER N END A X ) —)L
OFEMEFT L & 13RI L7e o 72,

c. v hEERESHRER (Cummings (1993) )

fEiRHoltzman > v & (M, KBESPUL, 3Bk ; R MER H =1L IROH) 1T A %/
— L EF 341D X ) R A R E L CUERIE S8 £ Tl n &5 L
ToRRITHENRY, 11320275 - IR 2 ET 2385 (TRl 11Kk
OIID) MEmSILTWD, £, BITIRT v b (., &BE8IL) I22OWWTH A X
J—VvEFR 34D X O BB AR E L T, BAEELIE N H8H £ TR D
BH LT %ICBIIERIB I E 2 RET 288 GRBRIV) REEsn b,

+® 341 ABR/—)L HREBREEORXTE
BERE 0 CerPEEE) . 1,600, 2,400, 3,200 mg/kg {AH/H

K EGRETRDOONTFHEITRIZ, & 342080 Th 5,

X 34-2 A*R/—) =HUHmMER

PR it AT R

3,200 mg /kgiKE/H REEINEORD, FEWNRE GEREALE
o) WAk oshn (BEh, BRI
2,400 mg/kgiKH/ALL | FEEEORD (BIEEYE, HERIV)
HIREALEEORD (RE, R
1,600 mg/kgRE/H LA E | +EEREORD (REW, RERD

BRI T, R OIRSE T IR E & 5 O BTG b o7, £z,
ARBRIIITH ., B ORELTINE - HEHOEEICICK, BIRETHE L UM
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WAREIZHOWT, R E G ICBEE L2 BITRO b o7,
Cummingsi®. B DOWEBIZKN A X ) — VG2 > THEI N, EiE
FHICEEELZ LT LI LTWn5, (SHE85)

AHMFAS L TiE, BEwicx 3 2 —ixmMEIC % 2 NOAELIE 2,400
mg/kgRE/H & ¥k Lz, — ). BRBRIORKIEA R TEHMEFT RN RO N2 &
5 AR D NOAELIZE D Z L1 T& e LW L=, BARMEICER
HNOAELIZ DWW T i, ARBR O & AR TH 53,200 mg/kgihE/ H & HIWF L7,

d. Z&H
VBEDFN RAZOW T, MARBR CTH D720, il G L T 25& k& LT
Ve A RN
(a) YORBAFRLESMHHER (Rogers B (1993))
EIRCD-1~ 7 A (M, KHE20~44C) ([TA X J — /L &FK 350D L ) 7kt
ZRELT, HIR6A 5150 (K1 H =4EIR0A) £ T, 10 X721 TI¢H
WA SE, HIRITHICRET 2HRBBERS N TN D,

& 35 AH/—) HEBEBEORE
E 0 CefME#E) | 1,000, 2,000, 5,000, 7,500, 10,000, 15,000 ppm

H

i
i

ZOREF. WAL BHICBWTLL TR RO bz, (& 83)

< RFFEN >
- 7,500 ppmPL EIX< THE - BT (KB 1ID)
+ 1,000 ppmPh BIE < @RE - MfE X X 7 — VIRE O EIKEN A (GEIE
6. 10%T'15H)

<JB IR >
- 10,000 ppmPL E1E < FERE DLE'M@@{EET
- 7,500 ppmPL FIE< FERE I8 - BRIRSE T o H EKAFR) 28N
- 5,000 ppm A FIE < F@HE © 0 ZH AL USMIKAE O3B O ¥EIN, 98 77 ik
B, b8 OEIE
» 2,000 ppmPL BT < EHE - S OFABEE O B4Rk A7 a0 72 0

(b) TORBAFRESMHAER (Bolon 5 (1994))

HHRCD-1~ 7 A (. *FRREE25PC, X < @RAE200C) (2 A ¥/ —/L%&FK 36D
LBt AR e LT, EIRTENH9H (B H =IE0H) £ T, 1H
W= 0 BRI ST T ERTH OFRITHICHRIE 2 AT 535 (R
)., £72. HIRCD-1~w v & (M, 1X< FEHEA~9VL, XFHRFES~BIL) ([T A X /) —
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LV FRRICR AN &8, e ABIE T (BEIR8. 54 TR ) K ONER (BF-1E9.5 % (010.5
H) ORZHET L8 B GRERI) NEmBINTHh5,

£ 36 A2/—)L HEREOHKTE
&R E 0 CkHEEHEE) . 15,000 ppm

ZOREFR, MAX S BRECBWTUTOFRANRRD biLle, (ZH86)
BT < REE >
- REOKT (MEHR17H)
<frlR >
- REOKE
(ZHMIRIE > B 72 2 SHERARRR A 2L 5 00 J8 A B D BN

HEBEI <K,E>
- BIAPRRFLBAAE O S AESEFE O (AER9.5H)

(c) v FRARAESMHHAER (NEDO (1986))

SDZ v b (M, KHE36UC : 24PC 375 FUIEE - B IEMAE (WEHR20H) . 12PC1%
BRI S CHUAEFU R 2 8 IZHfR) I A % /) — &R 3T0 & 5 723k
HABREL T, RTH2H1TH (AR TR H =EIR0H) £ T, 1H47%Y
EH)22. TR S A3 BR 2N S0 S LT B

R 37T 22 /7—)L BHEREOERT
A= 0 (xFPEEE) . 200. 1,000, 5,000 ppm

ZORER., WMAXS BREACEBWTLLTORTANED v,
< e B >
- 5,000 ppm L < THE  (REFIMNOBEE 26|, B EL OCEKEORAD (4
WRT~14H., i 1EM) . T (10T ; ER19H) . I (1L ; 4FHR18
H) . IEARIE OIE R
<frlR>
+ 5,000 ppmiE < FERE (MERE) : BB T IR O INT KX DR TR OEEN,
REOIK T, LEFRRREORIL (K50%) . SHHEMAEZE LA - GG -
WRE TR LOFEE (K950%) . Pl - B A RORBESEE O, bE
DIEIE
<F i@ >
- 5,000 ppmiX < FERE (MERE) - FETROII (E%4H £ T) . (EEEMOM
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il

- 5,000 ppm/E < FEHE (BE) - M. FURER. MR LR O RoOE R T, AEItE
R AR R (83 fis 0 4 )

- 5,000 ppm L < FEHE (HF) : ML OO EEAL T, HAMEFRIREREXE (81
i D AR IRE)

NEDOIE, AFO X HIZBLL TWD, (BHT79)

- F R8O FAIPEFIRIR R Z A # ) — L OIEL BICRINT B8 L E 2
HH DD, FRATFT D R AR O SR EE R F AR A CTRE RO b
STeZ e, AZ =N O BITERRKRT 522035, FARIROR AR
DIRICEBEEZ2T-bDLEZLND,

- ZOMONEREEOEIZ OV T, WA THIRE CEFEIRD O
7R Tz,

(d) v FIRALERESHEHSHE (NEDO (1986))
SD7 v b (M, #EEBONL) (A &/ —/L&F 38-10 & 9 kBt & 3 E
L. HHAROBAE BEHE2E 38205 5 IC LT fRicbi VA SED
RRBFEH SN TV 5,

%® 381 AR/—)L HEREOERTE
A= E 0 (®FPE#EE) . 10, 100, 1,000 ppm

x 382 HHADWAIELL EHARM

Fo A% | # : 1% 8 EE S 16 WWE LD AR HIFIK T £ T

I 1% 8 NG 16 I LA DR A 2T, F1 AR DB
FT (W% 21 HET)

Fi At | ik AL 0 B 14 Bl LD REHIFK T £ T

e AR XD AR 14 BELUE O REL 2% T, Fe AR DHEERL
FT (W% 21 HET)

Fo A% | MfEdE : HARE L 0 B 21 Bifnk < (1 JEPMERES 1 IEIc >\ T

1% 8 I £ T)

FORER, WAL BEHICB W T TORTRNRD Hitlz,
- 1,000 ppm/ZE < FERE
Fo (&) : (REHIMOIME] (X< BE7E L)
Fo (HEME) : BEIREOKT
Fi () - FE TR0 R, Mot EEOMKE (8% 16 ERFE) | 1l
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WP DAL ) —NIEEO LA (9 mEE)

F1 () < 66 K OV it oD e st K OVFE st B & D AR, o Coflig D e st B 5 D #8000
gD R E B O S MR (SIEERE) . IMEEOMRM, MR &
OV gk o> T 8 oD i A 1), TRt EE & O 0 (2408 i (BEFLIRE) ) |
Mg DA 2 7 —VREO F5R (9 imEF)

Fo (M) : T AR sk M OVFE % B B OARAR, Ik K OV i oD ek 8 B DK
flEl, O, FFIR A OO MR E & O B E (ST E)

Fo (B4E) : B iR O f sk 2 OVFE > BB R OARAE, A K O F B4R o ffl sk B & DK
e, ATl FE T E B O EE (8 #in )

- 100 ppmZL EiX < &t
Fo (Bf) : HE TREOREE (HEKAN 2 B HE)

NEDOIZ. UUTD L HIcELZLTWS, (BHT79)

R D A A ) — VI, Fischer3447 » b (7w ~240> A W A FEE -
BENAMEERER 1.2, (2) @a. (f))) TOMPEELIFIT LT
W5

- Fo (H) oEEHEMOMENL, X< ERTOBMEHIE (O HooEEHN
OHONEZBEETIHST L2 &1L 0 B0 22 @K A31,000
ppmiE < BEEIC L BV 0T D RIREMED TRV T2 BERE T2,

- B RO, REBEMOMHIZE S BETH D,

HERTRRIIAEOBEVVEERIE L RLED S, FEESIERENE UHAICIX
EHEITC BRI BSEHALTB Y, BHUER in/b@jﬁ):
T D,

(e) v FRAFAESMHHER (Nelson 5 (1985))
RSD T v b (M, 25 HE13~15PL ; e X ESR s OB H = 43R0 H)
[ZA X )=V EF 390 K D iRt 25 E LT, fR1A 25198 £ TXILAE
PRTHH15H £ T, 1H Y720 TREIR A St iE4R20 H I fids 3 2 2R 0 F2 i
EhnTnb

£ 39 A4/—)L HEBEOEKTE

BE |0 (RHEEE) . 5,000, 10,000 ppm (W AT < BHAM : 4F4E 1
H225 19 HET) . 20,000 ppm (AR SFBEHARM : 4R0R 7
H»5 15 HET)

ZDORER, MATSBEFICB W TUTOFRPEO bz, (ZH]87)
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<RI >

- 20,000 ppm L < FEHE - HEEKFHREBEORME, AR LZFOMBIELN
WA 2 FF o MG VL O S AESEE O8N, w280 72 o HBLR O
. SER O AL OFEAME R PRI SR ST OE IS 5k O B O AL
O HE e )

- 10,000 ppmIE < FEHE - HEKAAFREEOKE, BETE L FFOIRIEED
NI A7 T % 5 IR W2 00 38 26 B8 oo HE e 1)

@ ERZHBITIHMERE
a. BEFEDLE 31— (Skrzydlewska (2003))

AL ) —)VHREORERIZIL, OISR OEE OB X . 12~24 K
WOBSEGEIAR N EC D LW RN S 5, BIEEHMO% ., — A EHE
T Y R—=V A, PR R OMEERENRD S, KHICELRRTEEN LI
CHRDOOND LR D, AX 7 —)LDt MBI LEHMEELOEEEITS
DEZAPELNTITARV, 40% A% ) —/L& 15mLERL CRHRLE LEFIRH S
— 75, FEROEHE % 500 mL B A L72fild H 5 (Bennett © (1952) )

AL ) —NHRESOESZEOMEANZET, FRFICERLzY 2 —L, FF
DIEMEFEN DAL ) — AR OTEEOE W LD AN D 5, R
TH )= EERLTWRNE MIBWT, A¥ ) —/LOR/NESEREIT 1 g/kg
KELEZHNTWS (Roe (1982) ) .

AR ) —NLOEMIE, FICAZ ) — VORI VAELAXBRICEALDT
bh, MEEZEIIXEI T TR, RLLATILTE RRT7 V=T H Lo
TAEDONMEMEIC L > ThEl &R SND, (B 4T)

b. FEXEDLE1— (WHO (1997))

MDA KX 7 — )V DOIREH 200 mg/L (6 mmol/L) LLEIZ7: 5 & HfXfrg
ZA~OERANBEEL L, 500 mg/L (16 mmol/L) LA EiZ7e2 ERRER DB L,
1,500~2,000 mg/L (47~62 mmol/L) (2725 & WUNIALE L7 W IGE I
IR T 5,

b RMIBTDAY ) —VEEICET AHEROIFE A ST, BHEIXETIER
SAMEIESBICETI2HETHoTm, AX ) —NHEDOELIT, AX ) —1LE
BANLTZEEROA 2 ) — L ERARGIC ISR SN TWD, ROERITT
BRAEDOER LS VVRIETHDLN, ERED A X ) —IVERKOWRAN LR A X
— VORI b AR ORIUCE LT, BRAERE FHEOEIENRBD LN
TW5b, iz, RREO A 7 — L2 EHMIEE LS EOEE TN X /R
~OEE T RICKITTEEEZ NS,
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2251 1,500 mg/m3 (1,200 ppm) XIIZHLL EDREETA X ) — )L
DIEL B Z T IEENFE CHREEENREINLTWD,

A K ) — )V ORRZERE < TR AT 260 mg/m3 (200 ppm) BIAL HWSHT
BO., ZOBEIZ, AX ) —AnBAELDLXRICELMRHMET v K=y AW,
IZIRE OISO BN OIFERE L RET HHEE L TRESNL TS, B,
260 mg/m3 (200 ppm) LA EDIEL TETRBWT, BE DR RE K O~ fili% %
FZTZELSME, B MCBIFAAZ ) —LDZTDIENOEEREE T RS S
Tz, (2R 41)

c. EEHEFIZHTH5EM (FDA (1993) )
RHL & 32 H AR T X TR R7Z23, FDA (1993) 1%, & MRS
HEEMNS A X ) =IO TO NOAEL % 71~84 mg/kg AHE/B L L, &
AFH 10 Z AW TADI % 7.1~84 mg/kg KHE/A L LTW5, (B 14)

® FEMHOFED

A B )=, ERIZE > TREME & 2 D BREEE VW EB T,

AL ) =N OB L R E B ORBRBE R LR, 7y b
MR (Youssef & (1997)) 1I2HoOWTIL, BEMWICT T 5 — ik MEIC i
% NOAEL 1% 2,100 mg/kg (RETH 518, H&IECHE (1,000 mg/kg (KE) TH
Fe R 8o bz 2 L h | BAEREMEICR D NOAEL (3155 2 &2
TERWEHWT Lz, £7-. O TEWHE (4,100 mg/kg (KELLE) DX &
— IS EZE TS MBI Lz, 7 v MR AFEERBR (Cummings
(1993)) IZHoW\W T, HEAE (1,600 mg/kg KE/H) THFEHEREOREA N
BOLNT-Z D, AEHEMEICED NOAEL 13452 Z &3 T 7o &I L
77,

FENAPEIZEET 28 LI O b o7,

AL ) —=NO@FMHITTICAZ ) —VORBIZLVELDLIXFMIZEIHHDTH
. AL =N HE T, —RAICEIEOEINC RV T~ F—3 %
X pRE R DRERERE S & W o T ER 288 T, KRIICE SRR EE KO LT 38
DOHNDE T/ D, b MIEBIT D&M OEIEEITI S TIEW DS, Roe
(1982) 1F. b MIBWT., A% ) — L OE/IBHE &I 1 g/kg KE & H#EHl SN
HELTWAD,
72%,FDA (1993) i%, & MZBIFH2H A BHE 572 NOAEL 71~84 mg/kg
RE/HZRILE U, 22455 10 TR L7- 7.1~8.4 mg/kg {AH/H % ADI &
RELTWD,

68



(8) ARFLAILR=ZIIEEYH (MCC)
® EEEH
MCCOEFMICET 25 AT D e o 1o,
@ AMsH
MCC @9 6, N-MCC-AA Z#EmE & Li-atEsmERBRopkigix, £ 40
DEBYTHD,

& 40 N-AFXIALRZLEESh-T S /B (N-MCC-AA) ICEHT L2 4SMH

D ER AR
B fE PR LDso (mg/kg {K&H) &R
<A N-MCC 7 7= 5,634
(1) N-MCC 7'V v v 6,275
N-MCC &A1 > > 4,633
N-MCC 7 A8 ¥ >15,000
N-MCC &/ v AT A 4,733
N-MCC ¥ 2T A 6,397
N-MCC 7r J v 5,403
N-MCC t Fa%oal 9,115 .
N-MCC 7 =7 5= 6,026  LANXESS P35
N-MCC 7 L% S o 5,435. 6,390 **(léigmh"ff
N-MCC 7 /¥ =2 - 1/2 H20 >15,000 (JECFA (1991)
7wk N-MCC 7 J = 6,000~6,500 <A )
(1) N-MCC 7'V v 6,000~7,000 (B8 12. 88)
N-MCC v A1 >~ >5,000
N-MCC 7 A /85 ¥ #115,000
N-MCC &/ v AT A >4,000
N-MCC ¥ ZAF A >10,000
N-MCC 7u J v 6,000~10,000
N-MCC t Fu¥s7nl v #712,000
N-MCC 7' /v % 3 i >8,000, >15,000
N-MCC 7 v¥=> -+ 1/2 H20 >15,000

@ REHSSHMH
MCC O RAEHRGEMEIZET 2 mRITRO bhiehoTz,

@ FEAAME
MCCOFEN AAEIZBE T 2 MR e o7,

® HXERLEEMH
MCC DAESEFEAEFBIEICE T2 M AIEERO b o7,
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® EFZBITZHER
MCC ot MIBITHHAITED Loz,

@ EBEMOEELEDH

MCC DI HONT, SN TWD AL, N-MCC-AA Z#3WE & L
TeatEmERBROATH 5, Z ORBRFE R D IXLZ2MEIFR I BEITRE I
RN T,

BEME L LT, Fix ® DMDC dSInfickl 2 wisrinE & 4 2 K8 & 53kt
B, REEGEME - BB AMEDFE R L VTR A m R FE i STk Y
(IL. 2. (1) @, OKUVB) . WTFbHEEFTARRD D2 hoTe, KB
B G MERBRClE, MREN TV D EER RS 2 EH T 28R L O LD
N CHERR S T PHBRGBRACE 2 /PRI L CTHEE L TWD Z &b, B AR
eI LAERSNDARELED H D MCC DAKRSNDEELZFTH b D LEE 2
LD,

PLEOIRH SN TWBRERHE) S MCC OZE MR DS R I
Nl

(4) REETFILAFIL (MEC)
@ EE=EH

MEC OB AnmMEICB T 2 5 A ITFE O b o Tz,

@ 24sEH
MEC Z#8E & L2 mERBRoliEx. £ 41080 ThH D,

& 41 MEC IZBY 2SI DHERRIE

Bt LDso (mg/kg &) 2
< A (M) >15,000 LANXESS #:N'&#} (Steinhoff (1973) (JECFA
Z v b () >15,000 (1991) <HIH) ) (M 12, 89)

® REXREGSMH
a. 5y k3NAMBEOKRERER (BayerAG ttREH (Loser (1973) ) (JECFA
(1991) RV EFSA (2015) T3IH)))
Wistar 7 v b (HERE, SFPREE 40 PT, & 5% 20 JC) I MEC 2% 42 O &
O IRBREE AR E LT, 3 HMEBKEET 2R BN FEmI LT\ D,
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% 42 MEC HEREDHRTE

FH&RE 0 (RFFEEE). 0.1, 0.3, 1.0%

mL/kg KT/ H HE -0, 0.11, 0.34, 1.08 mL/kg {KH/H
M : 0, 0.13. 0.40. 1.30 mL/kg {K&E/H
mg/kg KE/H 33 |l : 0, 111, 344, 1,094 mg/kg K/ H
M : 0. 131, 405, 1,316 mg/kg IKE/H

T ORER, AR, —BOIRE, B, JUKE, KE, MKFRIRE, Mkt
BRI A, IR, IR & QYR B PRI A IC B W T, #BRmE O 512
B L7 BT D e o T2,

Loser 1%, ABRIZBWVWT MECL.0%DHEEFE TT v b~DOEBITZRD 5
NpmolzE LTWn5b,

EFSA (2015) 1. A#RBRICE T 5 NOAEL % /T 1,094 mg/kg K/ H ., M
T 1,316 mg/kg (KE/HE LTW5D, (B 11, 12, 90)

AHEFHES & LTI ARBRICBIT S NOAEL iZEkEHETH D 1.0% (G
T 1,094 mg/kg AE/H, M<T 1,316 mg/kg (KE/H) MK L=,

@ HESAM
MEC®D 305 AMEIZBET 22 FITERD v o 7=,

©® HERLESMH
a. v FRESHHAER (BayerAG #tREH (Machemer (1976) ) (JECFA
(1991) BRU EFSA (2015) T5IA))
i1z Long Evans 7 > & (M, 458 20 VT ; IR PR FAEREH =1Lk 0 H) I
MEC # % 43 O L 5 il 45 & L T, #ok& 5 Tk 6~15 H® 10 H A
REMICEIRS Y, IR 20 BRI IE2HmET 28 EHR N TN D,

% 43 MEC HEREDHRTE
FHERE 0 (CktEEEE) . 0.01, 0.1, 1%
mg/kg RE/H 34 |0, 12.5, 125, 1,250 mg/kg K/ H

ZORR, FRGHETROONIFAIE, UTDEBY THD,

33 EFSA(2015)72%, %/ 1.013 g/lem® (Bayer (2006)) (53 i,
34 EFSA (2015) TH#1#, EFSA (2012) Guidance on selected default values to be used by the EFSA Scientific

Committee, Scientific Panels and Units in the absence of actual measured data (it > THHE L 7= & D
BRH 5,
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< RFEN >

< 1%BEGRE - BAKREDOWD

-« 0.1% & 5-8F « ARURIIR H O A EE A0 O i

- 0.01% L B3 58 - HKEDOHERAR2BUMER . &5 85 F o AR
TN 3 AR A7 7 H e ]

BB, HEMO—BOIREE AR OB TR, B RS WIS, A FR R, BRI
H, WEERE, KMEEORIROMEE, RIEOME K OFEOFT RIZOWT, #
R E 5T BE L T IR bR o T,

Machemer |3, 2 5FEIE T 2 REW) OB KEOA L, HBRYE S H K
KOARPp & FIEAZER U, RE ORI O XK & ORI ITE
KT 25 EE2 ., BEMICEEEEITGRO o EELZ L TVWE, £
7o, BGHEOMR IR TR E OB ZLDTE O DL, HREEZ 52t TRl%
ENTEBY ., BRI ONCZE OB OEA K OSEE IXE A RED T~ F Ok
MeEZONTZZEND, WBRWERGICEELZEELIZZ 0N T
EERLTND, RRABRIZBWTMECLI% D& EHEE T, BAFMEL O
AEITRO G- Tz & LT 5,

EFSA (2015) %, ARBRICEBIT 2 MEC1% (1,250 mg/kg KE/H) D5
HEF T REFHRIIRDONEN -T2 LEFEEORRBICREL TV, (&
FR 11, 12, 91)

AEMFAES & L Cd, KB LEORAEFRICHE D NOAEL i35k A& T
H5 1% (1,250 mg/kg KE/H) THD LM LT, (EFBMEITRD S emn

7,

® ERzZBTZ%EB
MEC ®t MIBITHHAILRD Lo,

@ EHEOFLED

MEC %Z#amg & LB\ mmit o RBREEIIRO oneholzb oD,
DMDC RIS E 5l % A= KB Gt - BN AMIFERER (1.2, (1)
®@e. ). DMDCHMA L VY a— 2% AW ELEE L2, (1) ©) &
OREEEEME - BRAMEERER L2, (1) @d. K. ) OoRBRE
W ONCAHEE N ERLIT 5 MC oiEfsdgtE (L2, (5) OTHIR) OBk %
BRET L7efE S, MEC (2, BRI L - THREXEE & 72 D BIEFH T v & B 2 72,

MEC O 2w, KE BSOS A OB 2 M L7ofE R, 7
>~ 3 A MNEREGRB (BayerAG tENE R (Loser (1973) ) ) KT v
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AR (BayerAG #ENE R (Machemer (1976) ) ) 2B W T
ETHLEMEFTANRD SN2 LD, K BIEW NOAEL G605 T
v b 3 MHBIREREGERBROREICHKSX . MEC @ NOAEL # 1.0% (T
1,094 mg/kg {RKE/H) &EHIBT L7,

N AMEIZRET 2 LIERO S o7,

(5) AILNSIVEEAFIL (MC)
O EBEE=EH
MC Z e & LB aml B oL, £ 440 BV ThH S,

& 44 MCICEYT 5 EEEEOHABRME

fetE | BRI R 4 M BV RES Z M
DNA | DNA &8 | BRt 5% ke Pt (L3 | Simmon (1979)
=L AR (Saccharomyces &AL R D (B 92)

(in vitro) | cerevisiae D3) HHEZ D
DHT)
DNA &1 i 250 pg/mL Ktk (f%# | Rosenkranz and
R (E. coli WM A 77 | Poirier (1979)
(in vitro) | pol A", polA™) 1E£T) (ZH 93)
DNA &1 | #liEA 5,000 Ktk (ft# | McCarroll
BN (E. coli WP2, ng/well LR | (1981) (B
(in vitro) | WP2uvrA, HHEZ D 94)
CM611 uvrAlexA. P51

WP67 uvrApolA,
WP100 recAuvrA.

W3110 polA™,
p3478 pol A7)
DNA &1 | #lE 5,000 vt (fA# | McCarroll 5
kR (Bacillus subtilis ng/ well EMLZo | (1981) (M
(in vitro) |H17 rec". M45 rec™) AN D> 95)
P51
AN E Z v M e & =3 NTP (1987)
DNA & (Fischer344, /) 1,000 pg/mL (JECFA (1991)
B K OVEFSA (2015)
(in vitro) THIH) (R,
12, 96)
BARF| EIHERAE | M e R 6.0%| F2t: ((REE| De Giovanni-
ZEIRIE | HAAR (B. subtilis 168i~) M (. % 3k 77| Donnelly 5 (1967)
H (in vitro) ETF) (ZH 97)
1EIFIEIRA | Al e & etk (f# | McCann & (1975)
FLAER (S. typhimurium 1,000 WEEe R e | COIH (JECFA
(in vitro) | TA98, TA100, ug/plate £ F) (1991) THIH)

Z R
TA1535. TA1537) (5P 12, 98)
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FEtE PR LE B G HE% RS RES Z M
EIRZEsRAE | FE 1,000 pg/plate| [&tt: (ft#f | Simmon (1979)
HABR (S. typhimurium &AL R D (JECFA (1991)

(in vitro) | TA98 . TA100 . g | SO (B2,
TA1535. TA1536, HHT) 99)
TA1537, TA1538)
1EIFZEIRAE | AlEA 500 pg/plate | f2tE (fL# | Rosenkranz and
HABR (S. typhimurium iHE AL R o | Poirier (1979)
(in vitro) | TA1535. TA1538) g | (BH93)
HHT)
BImZeRZ | ME wm & et (fCa#t | NTP (1987)
FLEABR (S. typhimurium 10 mg/plate | iGHEAL %> | (JECFA (1991)
(in vitro) | TA97 . TA98 . Hais o | RO EFSA;%<H2E015)
TA100. TA1535) b5 fj'?g) (B 11,
HEIRZEIRAE | FE I A ik (f3#E| Demerec b (1951)
LGN (E. coli B/Sd-4) 8% (24 W5 | ME{b % F 77| (BHE100)
(in vitro) ALER) 1£TF)
BImZeRZ | ME wm & etk (fR#HE| Hemmerly and
FLAER (E. coli Sd-4) 80 mg/mL 1 {b % 9k 17| Demerec (1955)
(in vitro) (3 BFRTALED) | 16 ) (B 101)
qun k| =~ 20 v | =AY LoNEMNG | e R 2 (3 | Amacher and
By | 7a—<# | (L5178Y) 21,208 WAL R A7 TEJ;EEI"F glfﬁ%gl)
%iﬂ vitro) he/ml ) K OXEFSA (2015)
THA) (BRI,
12, 102)
~7 A | =R UNERR | REAE etk (ftzt | NTP (1987)
7+ —~ik | (1L5178Y) 5 mg/mL &AL % D (JECFA (1991) K&
B A 47 7 EFSA (2015) T
(in vitro) H 5T 35*%) (BH11, 12,
REREE | Ty A =—X NA | kEHE etk (R#ENE| NTP (1987)
B 25— P B 5 mg/mL PE AL 0 47 &JEI]EF%FAA (< 21091951>> Zfi
(in vitro) (CHO #ifa) %:)75 mb b S (B 11 12,
96)
P REE | SRR & Ptk (fGEHE| Morpurgo o (1979)
AR (Aspergillus 0.4 mg/mL Ak R FE 17| (JECFA (1991) T
(in vitro) nidulans P) £ T) 51 H) (&8 12, 103)
ik ta sy | CHO fifig wm & fEtE (fUEHE| NTP (1987)
IRAZ MR 5 mg/mL Pk o F | (JECFA (1991) &
(in vitro) W2y b VEFSA (2015) T
) 5IRH) (R, 12,
96)
ket sy | ~ v A (BDF1) % e P Cheng & (1981)
AR | B RiAIA, Mifl~ 2 2| 6.75 mmol/kg (MR 104)
(in vivo) 77— BANM AR, HEE

e 5
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feiE | RBRE B 5 FH &5 YRS Z PR
Wik sy | ~ v A (BD2F1, &8 | &e & R Cheng © (1981)
AR | 418) 6.6 mmol/kg (JECFA (1991) .
(in vivo) BRiMia, Wi~ 2 | KE (495 EFSA (2015) TZ
07y —, HAN | mgkg ik ) (11, 12,
il ), HEERE 105)
W 5
EEMEEIER | ~ 7 %2 (ICR/Ha & M Epstein & (1972)
R Swiss, /i 7~9 L) 1,000 mg/kg (JECFA (1991)
(in vivo) {REE, Hi[nljE THIH) (12,
EN 5 106)

AHEMFFHES L LT, MCIZ DWW Tin vitrok OV in vivoCFE i S 72\ v
NORBOFERGEETHDL Z EnD, EIRICE > TREMEL 72 5875
PEIZ 72N EB 2T,

@ SHuHEH
MC Z#d5mE & Lz atEmtmlBRoligid, £ 46 D& B TH 5,

& 45 MCICET 52 MFHEOHABBIR

B4l LDso (mg/kg &) 2 PR

~ A GRHEAH, 1) 6,200 Suvalova (1973) (& 107)

~ A (NMRI, M) 6,310 Bayer fEN& £ (Steinhoff (1978)
) (B 108)

~ A (B6C3F., /) 4,925 NTP (1987) (& 96)

~ A (B6C3F1, M) 4,925

Z v b (Fischer344. ) 4,287

Z v & (Fischer344. M) 2,462

7 v b (Wistar, i) 4,935 Bayer tEN& £ (Steinhoff (1977) )

(% 109)
Z v b (Wistar. M) 3,900 German Cancer Research Centre #-N&

(Rudiger (1979) ) (=84 110)

R KEHRESM
a. ¥R 13EAMBEOHRSHRER (Quest  (1987) R NTP (1987) (JECFA
(1991) R U EFSA (2015) T35IH)) 3
B6C3F1~ v A (i, AHE10UC) (CMCA2FE 460 X 9 it 2 E L
T, WIZ5HM. 13EBEHIR O &S T 2N L SN TV D,

3 Quest b (198743 A) KU'NTP (1987 4 11 A) Oit#iz F &L iz,
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* 46 MC HEREORTE
A& |0 CRPAREE) . 93.75. 187.5. 375. 750. 1,500 mg/kg AHE/H
OE (M0 GRFEREE) . 125, 250, 500, 1,000, 2,000 mg/kg {AHEE/H

ZDfEF, LT ORTRNFED bz,

*1,500 mg/kg S E/ H e G- (1) AR EIE IO MBI (QuestS, NTP) 36,
WEIR ., W AEE R E L OB (B 5-3 % £ T)  (QuestH. 7RINTP
T MgH2lf%ET) L LTWD) | IH#HEiE (108) (QuesthH,
NTP) . 2L EMATMIaELOEIMER (QuestH ., 7RBNTPTIE [
f”@é'ﬁ%?% MEFF I EESE K OV R 3 REE B DI O SR o) & LT

%) 37

- 2,000 mg/kgfABEH G/ (HF) BT (1PE) (Quest® ., NTP)
- 1,000 mg/kgAE/H UL LG (M) : IR, WHhiEEhfETE & OB (%
3% ET) (Questh. 7Z2BNTPTIX2,000 mg/kgihfE/HESETD
P BT TR
- 500 mg/kgKEHLL R GRE (M) - ITIEMEGEE O (NTP)
- 125 mg/kgRELL B G8E () - REEMOMGIER (Quests, NTP)

36

Quest B 1%, JHHE A MR IE e OVEME 22 BEVEITFRIBSESE RO b= Z e b |
MCiFZ~ v 2T 2 EEL A T5L LTS

EFSA (2015) %, M4 5D 72 énm\m\: EIZEKRLDSDOYL,
AR OFE RS NOAELA 250 mg/kglAE/H & LCTW\W5, (%11, 12, 95,
111)

AR S L LT, SPEL RN ORES, AR TR bR
R 2B B MW T 270D+ IERESZRTE 2N b, AR
BRCIINOAELAZG L5 Z L ixTE W EE X T,

36 Quest HIZKBWT, &5 13 BHHEOXFR GO EHEREDOLLE FEK THEREGRTE D) AA & X B
DFHREDENEAB IS, < (AA—AB) /ABX100>%&H L. 1,500 mg/kg K&/ H %58 () &
O 250 mg/kg RE/H B GREZBR MO B EREZB W T, ADFEBENRH 722 &G, (KEINOMH 2T
ol LTnWo, —Fh, NTP %, B TREOEHEEREIZ OV T, 1,600 mg/kg (K HEH/ AR EGH () o
EHREIIXEBEOEREIZLES 6%IK1o72L LTS (FEFRREICOVWTOERR L), £/, HEHOM
DOIREIIRBEEOMEE & R 5~10%K03 - 72 & LTWD FEEFERBREIZOWTOBHRZR L), SRR AET
13X 125 mg/kg RE/H O HAXRBEICK L THEENRBD LN L LTV 5D,

37 Quest HIZ X B &, BEORMES BB N A R0 25 oo &5, 187.5, 375, 750 &
1,500 mg/kg R/ HIZBWC, ABE 10U 0, 38, /RN TILEEH Sz, NTPIZ Xk b &, AL R
HRIEETEDN . 0. 93.75. 187.5. 375, 750 M 1X 1,500 mg/kg AAEH/H W T, KA 10 1, 1. 0, 2. 2
RO RUTY SNV gV
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b. ¥UX6. 12RU 18 MAMEEAHEESHER (NTP (1987) (JECFA (1991)
U EFSA (2015) T35IRH)) 38
B6C3F1~ 7 A (M, A RE10UE) IZMCAEFR 470D K 9 2l BBt A2 3% E L ¢,
6. 12X 187 H ], HWIZsH M., N EIiEHIR NG 53BN M ST
W5,

& 47 MC HAEREFDRTEHRTE
MEZE |0 GHIEEE) . 1,000 mg/kg (A H/H

ZORER, FEREHMORERE b, IS W TR EIZEEE L 72 W BEfH
e BT e o T,
Flo. BEFIZBWNT, UTOFARRO b, (511, 12, 95)
<6MHT%>
(MERE) = RIS O Tl o> At B & D N
<12/ H %>
(WERE) = AREEIE N D e )
() : sE1= (1PT)
<1870 H 1% >
(MERE) = B (RE3DT, ME3PT) 39 (RN O IiE]

AFMES L LTI, ARBRITEAETORBRTH S5 Z L6, NOAELIE
Froizaun &l LT,

c. v k13 AMBROKRERE (Quest 5 (1987) RU NTP (1987) (JECFA
(1991) R U EFSA (2015) T35IH))
Fischer3447 »  (MEME, AHEL0PL) ICMCZ K 48-10 L 5 IRl 4%
ELT, MIicsHM, 13HEMMER DG T 2R BAEMIL VD,

#* 481 MC HEHOXRTE
& 1.0 (RFFEEE). 50, 100, 200, 400, 800 mg/kg {KE/H
FROE |ME 0 (FPREE). 62.5. 125, 250, 500, 1,000 mg/kg {&E/H

ZTORER., FREPETRO N IZHR 482080 ThH 5,

38 103 5 3 A RBR O R IFIOEI £ % B I S iz R
39 18/ H 14, KTHERE (M) THLEMA 5 ILED LI TV D,
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= 482 MC E=MHmBR

58 (k) AT A
800 mg/kg & | 4ET= (5UC) (Quest®. NTP)
#/H BRI (Quest &, NTP)

KR OZEN (Quest &, NTP)

e, BEPER, LB, WhiRETIEE (Questd)

400 mg/kg i | AEBIMOME (Quest &, NTP) *!

#H/HLE FNER D et e O B D> (NTP)

fF2¢ (NTP) 2

&R (Quest ., NTP, 7235, Quest © Tl 400 mg/kg &

H/ARGHETIE &5 12 %] LsnTnd)

£ 1D NTP 2B\ T, BB TRFOFEAEIZ OV T, 400 KO 800mg/kg KE/H & 51 () o
REIR RIS 14 RO B1%IE - 72 (EEHEIREIC OV TOM#RAR L) £7o, B
R TIX 400 2 U* 800mg/kg K/ H ¥ 5F (#) THEEDBD HNT,

£ 2) NTP ¥, if% (Toxic hepatitis) (22T, EIC/NEDRZMTHIL LA | T/ NEREITHHT
ERBOONIZHE LDV, A T, oYk CRAN N R AR5 RH RO
bnlc& LTn5,

B () )
1,000 mg/kg | £ (4 L) (Quest 5., NTP)
</ A PREEGNOFE (Quest 5, NTP) *!

e, BEPER, LB, WhiREEIETE (Questh, )

500 mg/kg & | FFlBOHEXI E RO (NTP)

H/H LAk fif%¢ (NTP) **

FHIKEK (Quest &, NTP)

ER (Quest . NTP, 7235, Quest © Tl 500 mg/kg 1K

H/HRGRETIE TR 128M%] STV 5)

1) NTPIZHEW T, RERK TREOEHREIZ OV T, 1000 mg/kg PR/ B #% 57 Ol oo R 8 130 ]
BE L R 22%(K 0 o 72 (BERFFEIIRREIZ DWW T OIE#H 7 L), F 7z, FIMRFEAE TIX 1000 mg/kg
RE/RAEGEE () THEEEISRD LN,

7 2) NTP 1%, F% (Toxic hepatitis) 22\ T, FIT/NEEDBZT CHIL L0 | FF/DESKITH
ERROONTZHEDH Y . AT TITEEIE, By O QN B 72 F R0 RN
bl LTW5a,

oM, LLT O AR bl

- 800 mg/kgfRHE/ H B G-HE () ZRFMIEE (R o (Quest
5)  HNEOE 2 OFRESUTBEALDOIER D B 72 2 IO AT (Quest
5)

- 400 mg/kgfRHE/H UL B G8E (FF) - ZZ 5T (hrmattBRIRarE) o
N (Questn) | Mg F LA O (Quest, NTP)

- 200 mg/kgRE/H UL EBGRE (E)  : FFAIIE N O 435 FEVEE AR D H Bk
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A7 880 (Quest ©)

- 1,000 mg/kgfRH/ H & 5-8F (M) - HF/NEOE & OB UL DIER 6
72 5 g O Y (Quest )

500 mg/kgR T/ H LA B G- () - Ll o 3R 078 O (Quest &, NTP)

- 250 mg/kgRE/H L EREGRE (M) - AR O G- M B AR o H &K
FRI72 880 (Quest )

Quest b I, AFHEIC 31T 2 JAHIPH TR 7RI ZEAL 2 £ © Ik B O HE N o Fn B )
b5, MCIZHF#EMERH Y | X< EDEMICOITIFMREICR D 2 & 2R
LTWbELTWS, 72, B6C3F1~ v RICHIT 5 13RO #5353 5
TEONTFMHMRE OEWVEL, MCIZ L A B A~DISEMEICHEEN LD &
ERBL TS EEBZELTWD,

EFSA (2015) 1%, ARBRO#EFR S, NOAELZ 125 mg/kgiAHE/H & LT
%, (BHE11, 12, 95, 111)

AHMFGHES & LT, Ik (K, Bomys kBB NIRRT REG 5487
) oW T, ZOMEZMHR XV D0, IOk E &N A B
LTWBHZ EEBREL, mEmr & Il Lz, £72, 500 mg/kgiAK&E/H DL E#
HREEOHE TR D G TV AR OMERT EEOBINZHOWT, HXTEEICHEZE
T2V 00, [T (EE, Bomde kBN N RE 7265487 1ICBEhHE
LR EEZEZ NS Z Lt BT &Il LT,

Fio ARHNLE OISO TIE, Quest b DAIZHT A E L TREAH Y |
B, RESEZEOFMARATHDHZ b, JEAFTRE Loz, AN
D fif- 4 Bt B AR O I BARIERI 2 BN DWW TUE, ZF O3 R R B/ R
ThoHZehn, BHEFRLE Lol

AEMFRAS L LTiE, ARBRICE T 2NOAELIZ M T200 mg/kg KRHE/H |
MET250 mg/kg (RH/H &fWr L7,

d. Zv k13 AMEOKRS - FkE5HER (BayerAG #tREH (Bomhard and
Karbe (1985) ) (JECFA (1991) R U EFSA (2015) TH5IR) 40)
Wistar 7 v b (MERE, %8F 5 PC) 12 MC 238 49-1 O X 5 iR BafE 2 5% E L,
13 JE ISR 0 5 5 IR 5T o3 A Em ST\ 5,

40 Bomhard and Karbe (1985) Tl The study was carried out in Bayer AG’s Institute fiir Toxikologie in
accordance with the OECD’s guidelines for good laboratory practice (GLP) & &1 T\ %725, EFSA (2015)
TiE non-GLP study & &h T\ 5,
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= 49-1 MC

ABREF DEXE

MERE |RERO#EE 0 CHMREE) . 200, 400, 800 mg/kg (AH/H
MoK E- - 0 CGoFIEEE) . 800 mg/kg {KE/H
FTOFRER., FREBTHROONT-FHITRIZER 492D B0 TH D,

*® 49-2 MC E=MHmBR

SRk H =M A

# 5 i3 i3
800 mg/kg | RO KO EREO | MEF LY 7V &Y F(TG) &
RE/H B, miEFa 27 e — | EEXOTPIREOK T, Mg

JIRED L& ASTIEME K CALTHE MO &

400 mg/kg | REIGIMOIH], MIROAE | ARSI OIH], PRI O HEx &
HRE/RUE | x5k U*H)ﬂ“%g@/ﬂi OVH X O
200 mg/kg MEF ALTVE MO E 5
{RE/H

K& G- =M A

I il

800 mg/kg | REIEINOISI, FEE O | AREHINOIHI, PRI O HE &
RE/H iﬂ“&(ﬁ*ﬁiﬂ“%%@ﬁz’}\ i | CFEXFEEORA, iEfh = v

o L 27 o — LR EE D
J:;’H‘ i 55 o ASTIE M J2 OF
ALTIEMED A

AT v — VIR N O TGIRE O
A R TPIRE O, i
HE i ASTIE M M RALTE ME D
E5

T DA, LU O B

D BT,

< BRI 0 &5 >

- 800 mg/kg A HE/ H ¥ 58 (MEHE)

EZOIN

eDEAL, JRAGHIR, LB, D&

JE DR lMl Hﬂl&"@KupfferrﬂHE@@fﬁi = 7@ %EM@?—?O)%M

. 800 mg/kg T/ F 58 (BE)

FEHALPIE O T (5438 F”ﬁ?(ﬁ)
(%25435???&)

- 800 mg/kg R E/ A G (M) : LT

Tr—)VRED LF (&L54EM%)

- 400 mg/kgR T/ H DL P GHE (MERE) -

%
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(18, 54 H) .

P TGRE DO LF (K548 %) |

1 4% o ASTE M K CCALTE oDk

M4 = 2

AHE D

I EARAF I BT ik




Dt BB DD

* 400 mg/kgRE/H UL B GHE (HF) - KR OB HA

* 400 mg/kg(RE/ H i GHE (M) : MATHTGRED L7 (G4EE%) .
BEFALPTENE K OCALTIEMED ERF- (85438 [W12)

* 200 mg/kg R/ H ¥ G1E (k) - e o> AR b B B DD

- 200 mg/kgRE/ A L LR GRE (M) : FKEORME R, EH Y e
REDIKT (BE4HEHE)

<ok E >

- 800 mg/kg R/ H 58 (HERE) - BEAESR, LB, DEJEOMM, o
Hosch OB . AT O Kupfferfli i o 8% & A ki (.38 O BN, 1E AR O
D], IR EORE R

- 800 mg/kgfRHE/H B G- (HE) : MO # k5 & o

- 800mg/kg (AE/B & GRE (M) - MAEFE Y LE U REOKT (5 4
M)

Bomhard &N Karbe i3, LAFDO L HITELL TW5,

- Mg D AST JEME K Y ALT JEMED ERAZHOWTIE, RN Th s =
&S AT BRI S MIE L7 L 13 E 2 b T, R B
RAETH, FMRICEZITFE D 5TV RN,

PO L AT o= VEE R TG BED EFHIZOWT, IEERE O
BRIEFICL Db D EEX b, MRFRIRT A & BEAHT G DT LTI
AN

- 400 mg/kg RE/H BGRE (M) (2B 21EF o ALT {E% & O TG B E
O EFRIZHONT, BhH 4 BEMBZEOATRD LI, MR DOELENTH
D IEE#EANOEBICAD Z END HLMRIFEE S IIE 2 D20,
- JHFligi > Kupffer #if@ K OVFHl a0 8k 5 A R A3 O AN OV T, JRiEk
OIEORICHEK LIzt 0 EZ b, HFEEOREOER EITE XS
LA AN

- A~ DB DN T, BEBRENY) O el )b 7 < R O ZE R L
AR E W &b, HMERBEMRMEZ RV,

« NTP Tf7i#17z Fischer344 7 » h%& 7z 13 B 0 & 5-F MR T
B NI AFREEOFT R (%58 400 mg/kg R HE/H LLE (H) . 500 mg/kg
(RE/ALLE (M) (Dinowitz » (1980). Hall & (1982)) 23i8 & H L7
Mol Z b, BARRIER L O OEWIT K0 RFEH TR A FED
ECT-RIREENR H D,
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Bomhard &' Karbeld, MCN A ERZE L KT S 0 WFFA & %200 mg/kglk
H/H & LT, IEcx+22MCOEZE 2%, Wistar~ v b & Fischer3447 v k
THMERZRNAET WD E LTS, (511, 12, 112)

ARBMFHAES & LT, FFIRUA OFRBFR AT IR TH L Z &b,
ARBRIZE T D NOAEL KON LOAEL #4525 Z L3 TERWEE X, B,
BRI DR G REOME O BRI & (200 mg/kg KE/H) <iufEd ALT &M O
W7 BRSO DTN W7 BRI 7 < O TR W BEAR AR 10 70 22

HIXmobnienol,

e. v b6, 12RUVI1SMARMBOKRESE (NTP (1987) (JECFA (1991)
& U EFSA (2015) TB|F)) 38

Fischer344= v b (W, KHE10PC) (ZMC%AF 50-10 K 9 Zpakpit &
LT, 6. 12X 187> H . HIZ5 AR, F-Enasifilft ok 54 535N
EhTnb

o

% 50-1 MC

ABREF DX E

PR
il

e/

HERE

0 (xtHEHEE). 400 mg/kg {KH/H

FORER . KRB OB ERETRD b mIEF RIIER 50-2 oLk H T

5,
# 50-2 MC EMHmR
h | BE FREAT A
FE 11 ] HE ki3
400 67> | JFHEAEZE S EL (10 PT) K OVE | IFfpaZs B8 (10 D) K OME
mg/kg | H THEREED (6 V8) o MBUEER | SrEREET (5 18 o HBUE A
& &/ DN DN
H 12 7> | FE1C (1K) JFABA S B (10 %), JiE
H MR ZS S 8s (10 PC) | Pl | MEASED (9 PT) K OVl i
PERER (7 P8) R OVHMIfEE | (6 V%) o HBEA DM
(8 VL) @ HEBUEADHEIN
18 7> | JETS (9 JE) B (2P0),
H JHEREsE (9 UT) o HEBUER | SRS (5 P0) KOV
DN g (8 UE) o HBUE KD 1Y
e DY (7 L) n
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nEB. oM, BEEHICBWT, LLTFTORANED bz,
<67 H [R5 >
(WERE) - (REEEEINOINHE], &I Offaxt & OFRx E RO FEIR Ot
HEEOE/D
(M) = FFNg oD AE Xt E & DD
<127~ H [#aER >
() - AR OIMEME . FEEZEHME (100T) o HELE (AR o s e 1)
<187~ H f##ER >
(MERE) - AREH M oMHME R, MM (BE10DT, MEePt) o HBLERD
e )
() - FREICIZEL (BIC) K OYEWEE (6PT) o> HBLE {48 oD 8 I )

NTPIZ. 187 H K18 #% 5-ikBr DO £ 5L TR O IV 7= M ZEE VA N D
JRRIEMC DO $ 5Tl < ARBRERE DS OET ORED REMERH D & LTV 5D,
(%11, 12, 95)

AHEMFIAS L LT, SO ERGRBRE G HEAE TORBRTH
L2 Emb, KBl HITNOAELIZAR AL &l L7,

d. £&&H
LFOMEIZONWTIE, L EHoRBRZERT 00O HEXRERBRTH D
i, ZEEEE LTRIHET D,
(a) ¥R 16 BEILEAOKZERE 4« (NTP (1987) (JECFA (1991) KU EFSA
(2015) T3EIA))
B6C3F1~ v A (e, A#ESPC) (ICMC%F 510 X ) 7R ikBRit 2 5% € L
T, 16 HMMAEIRE OB T 23RN Ei ST\ b,

& 51 MC HERHEOHRTE

HAEHRE (0 (AL . 250, 500, 1,000, 2,000, 4,000 mg/kg {A=/H

FOFRER, FEEGRETCLUUT DL S 2T AR H LTz,
+ 4,000 mg/kg (RE/H ¥ G-/ - JE1C (KES5 P, 1 5 PC)
2,000 mg/kg A/ A &5/ : 381 (M5 DT, ME 1 PC)

4 T, RBR4 % Sixteen-Day Studies & LTV A A, FKHEBMIZ-SU T consecutive weekdays for 12
dose over 16d & L T\ 5%,
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NTPIL, &R OWTHEBR ATV, 1,000 mg/kg(RE/ H #% 51 T i PR T
AR 2 520t U 7245 5. PR AR BEPT J O3 BEA AR 2 RS, BB o
BEGICRE L-EImO O o LT0A, (#1111, 12, 95)

(b) 2w k7 BREEOKEHRER (Bayer 1 A& (Bomhard and Kaliner (1984))
(JECFA (1991) R U EFSA (2015) T5IH))
Wistar7 v & (B, &#EBPC) ICMCZ R 520 L 9 2iBREE A3 E L C, TH
R H R O & 53 5B Ei S T 5

x® 52 MC HERHEDKRTE
B E 0 CeFFEEE) . 250, 500, 1,000 mg/kg (&AH/H

ZORER., FHREBETUTO LD BRATANRRO v,
- 1,000 mg/kg RE/H F5# « —BREOE (118), EHE&KTEKED
Wb, KEORAD . mAET ALP IEMEOK T, miEd TG EBE DK T, 1miE
ol 275 a—)LEED A

- 500 mg/kg RE/H UL 3 GHE « PN OB 0> #8 ot 8 5 D H SR A7 A 72 08
D TR K O iR 0D #éE ot B8 B oD FH Bk A A 72 I )

-+ 500 mg/kg RE/H B G-HE - AREHEINOMED 72 JH]

Bomhard} O*Kalineri%. 1,000 mg/kg{KE/H & 5-FE TR O L N MAEHTG
BEOCKTFTERa VAT a—LRBED EFIZHOWT, BERB~ORELEZ
LB ELTWD, 7=, Wistar7 v b TR L2 FLIEINTP C3hi S v7-
Fischer3447 v k% A\ 72 1338 [ 548 % G-k TR & i 7 T gz 5 oo fir B

(B 58 : 400 mg/kgiRE/H UL E () | 500 mg/kgfRmE/HLLE (M) ) &5
BHZ s, HEMEIZE L CWistarZ » b & Fischer3447 v b & Tl k&<
B DZ ENRBIND EEBLZL TS,

PLEDS, AEEELZ TSR OMCOTFAEA250 mg/keffH/HE LTV
Do

JECFA (1991) 1%, 500 mg/kg{&H/H LA & GREIZIB VT, T &L O O
et o OVFE skt B & O I DN iR i o M s b7z & LT 5,

EFSA (2015) %, 500 mg/kgfAE/H L B GREIZIBV T, &L OEg O
Mot K Ot RO A E 2D NBO LN E LT 5D, £72, NOAEL%250
mg/kglAHE/H & LTS 2, SRR PRSI A S VB D72 & &k
DM FRIRE N E SN TN b U A7 FHMEIZIZRERIIZ LF
HAT&E7zneELTnsd, (511, 12, 113)
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(c) v b7 HEZEOKSHE (Bomhard 5 (1989) )
Wistar 7 v b (Bt &£ 5P8) & Fischer344 7 v b (M, &£ 5 C) |
MC #3% 53 O Lo it A E LT, 7 EIF’a%ﬁﬁﬂ&D&ﬁTéﬁ%@%ﬁmé
ILTWB,

& 53 MC HEHOKRT
BERE |0 GRHERE) . 250, 500. 1,000 mg/kg (&A=HE/H

ZORER, FREETUTO X D T ARRD b,

<Fischer344 7 v | >

- 500 mg/kg KE/H LA EFRGHE - fEH AST {EMEO H&KMFER e B B
A REL B 50 S OV B 6 B B PN 3 AR A el oD PR A0 7 RS B

- 250 mg/kg KE/H DL E&RGHE © ffEH ALT &0 H&EKFR R 5.
EARAFR) R PR

F 72, Wistar 7 v b TIiZ ALT KN AST OIEPEIZHOWT, 5L 520X
WO LN oTz, 72k, Wistar 7 v b TIHENTH 2 A EKFHIRITEHEE
DR DFED HALTZD3, Fischer344 7 v F T DO vz, S HITHHER
FHRRFHIPT RIZ DWW T, Wistar 7 v R TIERRO e o7, (M 114)

(d)Z v bk 16 BERO&KE5HAER (NTP (1987) (JECFA (1991) R U EFSA (2015)
T5IA))
Fischer344 7 v b (MElE, KEES5 VL) IZMC #3% 54 O XL 5 ikt 2% &
LT, 16 HiBEHIR &G T 2 BB ER SN TN D,

& 54 MC REREFDERTE

B.=u

FEFRE |0 GFMEE) . 250, 500, 1,000, 2,000, 4,000 mg/kg A/ H

ZORER, FEREGRETLLTF O X 9 72T AR &b %m‘:o
- 2,000 mg/kg RE/H UL E&GRE (MERE) - 36 (5 DS, i 5 Do)
- 1,000 mg/kg RE/ B LL L& GRE (MERE) : 3R, LB, MEHIR
- 1,000 mg/kg RHE/H I H# (KF) @ EC (3 L)
- 1,000 mg/kg R/ H & G-HE (E) - (KREIEIN O MEME 7
- 500 mg/kg (RE/H DL ERGRE (FE) - REHIN O A AR A7 A HN )

NTPIZ, 1,000 mg/kgR#E/H LU L& GHE () MOekGiF (M) THREZ
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Fhi L. 500 mg/kgR i/ H £ 58 THREMR MR A 2 Fhi L7245 %, 500
mg/kglRH/ H B GHEIZ BV T, BRI R CREBRE O 5 BhE L 72
EEITRO N ol E LT D,
EFSA (2015) i%. 500 mg/kgﬁ@/a&ffﬁib:m\t Jri BEAR Ak 7RO P AL C
BRI E DO G IZBE L= BIERo ooz L5, £, Kbk
ﬁm_owf\ﬁﬁﬁ&@ﬁﬂ#ﬁ%f%é:k@%\Uxﬁﬂﬁmm@ﬁ
LM TERnWE LTS, (BHE11, 12, 95, 111)

@ HIAMK

a. YR 103 BEFENAMRER (NTP (1987) (JECFA (1991) RU EFSA
(2015) T3IMA))
B603F1<7r7>< (MERE, AHEBOLE) (ICMCZ# 550 & o 7ealliRiE 23 E L T,
B2 H ], 10358 [E st NG9 2B K S T D

£ 55 MC HEBOKRTE
HER T 0 CxFFEEE). 500, 1,000 mg/kg {KE/H

T OfER, FRGRICULTOFTRNRBO b,
* 1,000 mg/kg R/ H 551 (MERE) - i OAEARERIE A4 K OVBRBEARR I T B 0> 58

A B D S I )

* 1,000 mg/kgRE/ H & G-8F (ME) - ek o8 AESE ORI, AREHEINO
L HRGAT

- 500 mg/kg R/ H LI B GHE (BE) - FFIRIC 3610 5 282 B o 38 A B O
FE g A

* 500 mg/kgfRE/ H LA LFeGaE () - ASEHEIN O IHIH1A

NTPI%., 6, 12} T8 A KEHEG R L & O T, ZEEMEOMLIA D
IS 4 Mo ONFR RIS 14 D JIT I 55 oD F8 AR B L O N O H L. MCIZ-DW T,
B6C3F1~ 7 ATkt L THNAMEDFELIT /2 E I LT\ 5, ZEE MO HE
MOBHRIIARHATHDL E LTS,

JECFA (1991) 1%, 6, 12X U180 A KEH R E 5 T, B6C3F,~v 7 A
TOFRNB AT 2N E LTS,

EFSA (2015) 1%, MCOI N AMEIZDWT, 1,000 mg/kgiAHE/HOHEE T
DEHIZBWTHENDAMEDOFERIZ 2N E T HNTPOMERICHE L T\ 5, (5
11, 12, 95)

ARFMFAS & LT, 6. 12 T80 H R #53ER & & 6O THF Mz FE 3
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(CEDLEEDEAVITRDFTANE O b2 & 1,000 me/kglAH/H x5
FE O IE T MRS DT A E O A ERENARO b 7c b OO, AR E X
(AT MI g DR AEBE DGR CRIABEDHO bNRho T 2 & M ONTHIl
FEOFREME2TIE RT = BOFMATH -T2 Lnb, MCIZHOWT, FERN
AMEDIR TN D LT L7z, 72, ZEEMROBEININE~ ¥ A T
WHIRO BN OFTATHY . EPRAMETRRT DD TIERWEE R,

b. YOXRZHRAENAMHE (BayerAG $tRE#$} (Steinhoff (1978)) (JECFA
(1991) KU EFSA (2015) T5IH))
NMRI~ 7 A (HE#RE, #FET500) ICMCA2 2 560D L 9 2Rt 4 3 & L C,
3 ORI G-I MR 1« 1TREE L, MEIC DWW CITARIRE, HE K& O fE o
RILWIMKE TR E TG 2/ L, B8 (Fo: MEE, AHE54~64P8) IToOW
TH4HEERD O B & Rk ORI G- 2 £JET 5 RN Ef ST\ 5

& 56 MC GEEREIDEHRTE

M ERRE 44 0 CRHFEEE). 0.5, 2.5, 12.5, 62.5 mg/kg AH/H

ZDOHE R SteinhofflX. JRFLHM AT D . EER AT VT ORE

IBWTHAEMFMRRAEREANTH Y . RO SIS OFEE b xR & [FH
*%T&;OtQ:#JU?L MCIZIFFED A Z R T REILFR O v o7& LT
WA,

EFSA (2015) (%, MCIZIZRENAMZ RTIFILUIRO ST &1 5
SteinhoffOfEFMHICFHE L TWb, (%11, 12, 108)

AREMAPHES L LCiE, BAELEZEEOFMARATH 20, Z ORERE R
IZOWT, BRAMERET HRERTIE2WNWEE X T2,

c. v bk 103 BRENAMRRE (NTP (1987) (JECFA (1991) XU EFSA
(2015) T5IHA))
Fischer3447 > & (MEME, #5HE5005) (ICMCZEFE 57-10D X 95 iRt 2 5% &
LC, HMicsHM,. 103:EMRHIRE 0 & 53 23R i S T 5

42 0,500 & " 1,000 mg/kg R/ H 58 () T2 5/60 (10%). 6/50 (12%) KO 10/50 (20%) (ZAF
A 358D iz,

43 1985 4F 8 A 30 AR, B6C3F1 =~ 17 A2\ T, BOKG 6 REEDOKET 35/197 (17.8%+4.07%) . FEALE
BEORET 424/2,084 (20.83%+6.85%) (Z/FALE 35D LTz,

4 EFSA (2015) Tix., AEZREN [0 R, 2.5, 12.5, 62.5 mg/kg KEH/H | &I T35,
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= 5 MC HERHEDOERE
A& & 0 (XFFEHE). 100, 200 mg/kg (KE/H

ZORER, FREGHETRO ONZBETALIEE 572080 Th 5,

x 572 MCE=MH4mRER

B 51 = PEAT A

200 mg/kg RE/H | FFHB O BRI A 7 S e o HBUE R O &5 o
i (6 VL) (M) 45

ZOM, FEERICB T, LFOFTARRD b,
- 200 mg/kg/ H # 57
(HEERE) - JH MRz 46, IFHE oD 181 2 E B oD A BUE (R O s e e) . PR oD £
FILAE O HBUEER OB IME R, AN HEBUEE OB IME R, (K&

HE DN O S e ]
() - BB ME A s o HEBEER O . 2SR MRS i 47
O H FRE A o> H e )

(M) - FLHRHMRAE BRI 0D H BB (R Db | TG 0D 3t T2 1l K OIS MRt i oD
B (AR D FENME ), O D 18R JRAE M OV B HE AL oD HH BRI (A

D HE NN )
-+ 100 mg/kg/ H DL E# 5-87f
(WERE) = /~— & — R D JNE T O I BUE R O B IME A, MR ZEHE O HEBL
A o> H8 e )

(KE) = T EARATHE R IE SO T IARHTEER O HBUEIR O G 51 K OEIE D18
0 e e oD [ BRI A oD FH B AR A7 72 b | IR D 2 B oD HH R
1B A2 D B N )

(M) - FFABIRZS S B oo (HBLE AR O I ), IR o JfEE & (kA o0 i8R
LA D B8 0 e )

IO 7 v h6, 12K N80 H Rk 05385 (NTP (1987) : 11.2. (5)

45 g o0 BRI M A B SO T O BB R O &3, MO X FREE, 100 mg/kg (R E/H 5.8, 200 mg/kg
HRHE/AEGETENEI 0PL/BH0 L, 0PL/50 VT, 6 JL/49 JLCTh -7z,

46 FMIARRE X, MEOSTHREE, 100 mg/kg RE/ A 58, 200 mg/kg (RE/ A5 CTE L 1 IL/50 L, 0
PE/50 T | 4 UC/49 PEiC, MEOFREE, 100 me/kg (RH/H & 58, 200 mg/kg (AE/BH5RETEN LN 0L
/50 PE, 0 P5/50 JE, 2 PE/49 PLiZ#8 iz,

AT EIEMERE B IT . HEORTEREE, 100 mg/kg (KE/H B G-RE, 200 mg/kg KE/H B HRETENE R 3IL/50 L, 0
PE/50 DS | 3 UL/49 PLiz, MEDORFFEEE, 100 mg/kg K/ H & 5RE, 200 mg/kg RE/H EHRETENZEIL 0L
/50 P&, O PE/50 Pt . 5 PL/49 PLIZFD HiT-,
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@e.) OFEFEEARBRORE RS, NTPIZ, Fischer3447 v MIBWTMCIZ
O R BN AMER B O | IFIRE R I 31 2 R BRI S NCRE S iz & L
MCIZ X 2 B 20028 k1T, & T ZE BB R OB AR 28 3 5842 L, B
e X RSS2 U COFMIREARBAET LV IO ICERFEIND &
LTW5, 728, 100 mg/kglhfEH/H ORGETIIENAMEITHED bR Tz
ELTWa,

I 6T, NTPIX, KEHEGHELOREDAMEOFIRIZONWTDOY T A ET v
NOMOEND, MCIZx LT, 2D OFECTRISEN 72D Z ERRIB I
DN, ZOMBEXZINDOREIZET A2HRMEOFE (T v MI~v v AT HE
MR ICHKTDAREENRDH D EBLELTWD,

F7-. NTPiZx, &5 CTHO LATMEE, BNEL IR O MED B LA
DOFRIFIMCO P E- Tld7e < (ARBRERIE O HEOLIT O EBORREMENRH D & LT
Do

JECFA (1991) (%, JFHEM o JE 5 AL I3 H0 e B 5l o s 0 D & R & |
Fischer3447 v MZBWTMCIZH ORI B AR H D ELTWD, 72 1F
B lZ >\ T o EE R (NOEL) 2100 mg/kgiRE/H & LT\ 5%,

EFSA (2015) (%, NTPIZIFHIIE o BRI #E5 i K ORI o H BLAEEE o
Mo#E R . Fischer3447 v MIBWTMCIZH S MNRIENAMENR D D L FE
WOTTTWA ELTWAD, F72. 200 mgkg/ H&EGHE (1) (BT 2 L E
DOENMCAHEEZT 2V, 200 mg/kg/ B #5-8 (ME) (230 2 IFIERRIE & AT
R OMAE TOEIMIIAEERH DL L LTS, (BE11, 12, 95)

AHEMFES L LTE, 2O RERGHR E BN AMERBROBERNE MC
ILFischer3447 v MV T200 mg/kglR i/ H B G-HEICIB VT, HED TR xf
LTCRNPAMEEZRET D60 & LT,

F7-. BifEO T > M6, 1218 AR 0 #& 53k (NTP (1987)) T,
400 mg/kgiAHE/H & 5HE () 2B\ T, 180 A RKEHRGEHRBR CIIL R ZL <
RO L, ez AT 2EEOFEERENE &L ITEOEBRNBOLND
ERDHIM L TV D23, 1200 A KE#RGHER CIFilE 25 T 2 lEOFE
HMMZED 5N TWD Z &b, Fischer3447 » MZxt L CT400 mg/kgiiSE/H
TMCEHREGTHZ LICE, HIRICENAMEZ LT EELZ N, 202
&l DN ARTER T1X200 mg/kg R E/ H & 58 (FE) 1235 CHEBSMERS Hi M OVHHE
JEJE DHENME A 23580 BTV D Z &b, MCIE, HElZx LT $H200 mg/kgfk
FH/H TRN/AMEEZRT Z EARIB I TND &l L7,

d. 5 v FZHAEMN AR (BayerAG # & #4 (Steinhoff 5 (1977)) (JECFA
(1991) R U EFSA (2015) T5IA))
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Wistar> » b (Rl KFE750L) (CMC% 3R 58D L 9 ikt 23 € L T,
TEBIYOK I G-% ICHEREZ 1 - 1 TR (GBI - 3EM) L. S >WTITsE
W=, HPE M OV [ O F2 FLEA TG T IRe & CRIOKR G- & fikfke L €. F1Eh®) (58154
~62PL) ([ZOWT H 4Bl b BB & [REE DK G2 AETT 5 B i
INTWD,

& 58 MC HEHOKRT
X E 0 (kIHEEE). 0.5, 2.5, 12.5. 62.5 mg/kg/H

ZDFREFR. MCOFMN /M Z T REILUIRR D B ivie o 7z,

JECFA (1991) &, Steinhoff?># 5-#£ THAFHOMEEH AL /LN FE D Hiv
PRSI BIREMER 202 LD ARRBRICE W TMCIZ R A AL TTER
DR o T LR Tns E LTS,

EFSA (2015) 1%, MC#H 51T L 2 B AR OEINTZ O ol b L
TW5, (ZH11, 12, 109)

AHMFAES L UL, BRELEEBOFEMARATH DA, Z ORBER
[ZDOWT, BRAMELRET HRERTITRWEE X T,

© HiEFRLESMH
MCOAFESE ATV BT 2 5 RITER D b g7,

©® —fREERR

a. RBIBRIEE~ADEE (T v ) (BayerAG #£t R E ! (Schmidt and Schmidt
(1987)) (JECFA (1991) T3IA))

Wistar 7 v ~ (. &#E 5 P0) KON Fischer344 7~ + (. KHES5PL) |
MC % 1 H 1 [=d#ke 7 HF RGO &L (0 GHREEE) . 800 mg/kg (AH/H)
L. BE&TH, AT — b REFTOY 7 v i P450 IKFMEE /) 4%
V= (E7 xz=/b-4-k Rr¥v T —F (BPH-4-OH) (KHEEEOA), 7
ThF <V -072FT7—E (ECOD) 8RBT/ RY vmRF & —F
(ALD)) KO=ARFv e a7 —¥ (EH) OIEMETCICHRE 0 714
FAY S FT7 A7 2T —E (GST) OOiEMZHIET 25k 30 S T
Do

ZORER., Wistar 7 v F OxFIREEIZ% L C Fischer344 7 v s OxfIREEICE
W, BPH-4-OH DOiEMEDFE TR 4 55 < . £72 ALD OEMESH I 50% =20

48 JFHFETIZT EOD EIEEnTWn3,
49 JFZCld GSH-transferase (glutation transferase) & ST\ 5,
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o7, —J. EH RO GST OIEMHEIZZENZIVE 25% K O 50% K0 > 7=, %t
FREE L 7 BB G & DIz B Wi, Wistar 7 » TiX, ECOD, EH
OGST DOIEMED, RFREEICXT LT 7 HMBEHIZBWTENEIHN 70%., K
50% K O 20% 0o 7=, — 7. Fischer344 7 v bk Tl, BB LT7 H
MEEFZBW T, EH OIEHEDLK 10%m < . ALD O GST OfFMHAENZ
K 60% L Y 10% &0 - 7=, (12, 56)

b. KBEEBREIEHEEFE~DEE (v ) (Bomhard 5 (1989))
Wistar 7 >~ b (k. &8 5 PE) O Fischer344 7 v ~ (M, &BE5PL) I
MC %% 59 ® X 5 2Bt 25% & LT, 7 HRETREIRE 0 & 53 25 8R0S
T,

& 59 MC HRBREEOHKRTE
FAEFE |0 (HHEEE) . 250, 500, 1,000 mg/kg K/ H

PeGBRtART: 1. 3. 5, 7 HEIZEIR LT, JRyICHE-E 72 MC % GC 2 &
DT 5 & bic, BEKTRICHEAEYR— N RIEHORESEE (ECOD,
ALD, EH ;X TFGST50) O{EHZRIET 28BN EmRI N TN D,

ZTORER ., Wistar 7 v b & lbX Fischer344 7 v » Tid, #5B4% 1. 3 &
O'5 HD MC DR FRPEIRITE D~ 7223, K 5-BAthH% 7 B OHEIERILH R4 T
kI o7, 7o, FiEAREY X — F RiFHoOREsE (ECOD, ALD, EH kT
GST) OIEMHEIZ DWW T, Wistar 7 v b O GHETIE, xFEAE L X ECOD ;&
W EH OJEMIZENREEINMNERD Hi7-3, Fischerd44 7 v s O 5HETrast
FERE & HE X ALD OIEMED 50% L EOK TR bl

Bomhard 1%, W##MH T, MC OEhRE & ONTIEIED GEE R ~ D 2RI
DR ERDRO LN TR, BRERFNICE LB E LT A RENd 5
ELTW5%, (M 115)

@ FotnRE (SEEH)
UUTFOMBIZONTIE, BTk E L TOFMMAEE > T AW RBRETH
Lich, ZEERE L TRHET 5,
a. WHEELHEAE (Dunkel® (1981) (JECFA (1991) T35IA))
MC IZ2WT, v U 7 b 22 —IRHiIE (SHEM #iha) (5 A & 50 pg/mL)
NIix Ty —~UZAHIMKE Y ANV AKEY: Fischer344 T v MIRHE (R-
MuLV-RE #ifi) (12, 120 &8 1,200 pg/mL) % 72 B E s ik BR /3 F2 5 S

50 JF#Clx GSH-T (gultathion-S-transferase) &itiRE LT3,
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b

©

iz,
ORGSR, WEEEHRAERIT, SHEM Ml TiZzEETd -7, R-MuLV-RE
AR TIEL 120 pg/mL LA EDII FEETHETH -2, (S 116)

. REE#HHAER (Sakai 5 (2010))

MC (22T, Bhas42 ffifa 51 (Fc s A& 1,000 pg/mL (13.3 mmol/L)) %
FHN T2 T2 A R 23 S0 S AT,

ZOfE R, WHEEBHRARIIEETH -T2, (2R 117, 118)

ErMZHITEHHR
MC Ot MZBITFLHHAITED LN ho T,

EHDOFEELED

MC (2, ARIZE > TRERME L 2 28w Eiden e & 27,

BVET MR L O % 53R BR O Bk 2 et L7 As 3R, 7 » b 13 J R
AOfe 53R (Quest © (1987) L OYNTP (1987) ) 28\ T, Fischer344 7
> N OWEREIARE I OS], TR (B, Zolg k OB DN B E 72 f
RO ERBOOLNTZ Enn . ARBRICEIT 5 NOAEL % T 200 mg/kg
(RE/H, MET 250 mg/kg RE/H &Lz, —FH, 7> M 13 HEROES -
ok 5B (BayerAG &£l (Bomhard and Karbe (1985) ) ) Tidff
g LAA D 953 BEAR AR T S R CTH Y NOAEL 2455 Z L IX TE 2o T2)3,
Wistar 7 v b OMEIC AR & (200 mg/kg K8/ H) TILiEh ALT &M 05
72 RPN,

Z v b 103 WFEFE N AMRE (NTP (1987) ) (28T, Fischer344 7 v k
D IE 0D JT i Z 35 1 s 5 S U AT e o BREHAR D 5 5 D ¥ I8 58 D b iz Z
2B, MC X Fischer344 7 > MOk LT, 200 mg/kg REH/H 512 X
DT T 2B AMERN B 2SO LYl L7z, 72, 100 mg/kg K&/ H &5
BECIEBNAMET W E AW Lz, 72720, MC [S@EBEERRNT NG,
DA DIEEFITBIEEEA D= ALIZED DO TIER<, MC OFENAEIZ
OWTRIEAZRETE D LW Lz, ~ 7 RZBWTENAMEITRD b

> 7,

51 BALB/c 3T3 fiffilZ v-Ha-ras # @A L CE LN T, EFIBIEZRTN, 12-0FT hTFFH /A ViRV
R—1-13-7T &% — MLV REIEHBRT /M, BRAA =V — a VIEEEROR T v e—2 —iE 2
Al e,
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(6) B AFIL (DMQC)
@ BEi=EH
DMC D= ET 25 AR D bivie o1,
Q@ A2HEH
DMC Z#5mE & L= 2atEm oI 2R BRkEIL. & 60 DBV TH
éo

= 60 DMC (ZB87 2 &AM o5 Al

EL7k LDso (mg/kg AH) S
< A () 10,163 LANXESS #E:N& £}
Z v k(M) 10,349 (Steinhoff (1974)) (&M 119)

Q@ REHSSHMH
a. vk 3MNARBOKREHE (BayerAG #tREF (Eiben 5 (1982)) (EFSA
(2015) T5IA))
Wistar7 > & (HERE, FE2008) (CDMCZZE 610D K 9 ZRilBiE 25 E L
T, 3P A MK G 2 BB FERH SN TV D,

% 61 DMC RBREEORE

&R E 0 CkHFEEE) . 1,000, 3,000, 10,000 ppm
mg/kg KT/ H 52 HE : 0. 100, 280, 890 mg/kg {AH/H
M - 0. 120, 370, 1,110 mg/kg K/ H

ZOREFR, AR, —RE, BifE, JUKE, R, KFIRAE, mig4E
bRk . R, WARFT A& OYR BRI A 12 B W T, B E o
Bl X BT D LN o Tz,

Eiben &%, A#RERIZE T 5 DMC OFAEE% 10,000ppm & LTV 5,

EFSA (2015) (%, Eiben b OAFERIZH TS DMC @ NOAEL % /¢ 890
mg/kg AE/A . MET 1,110 mgkg (KHE/H &ffmfF I TWwWsE L, ZAbD
NOAEL ICRZELTW5, (M 11, 120)

AREMHAES E L TE, AKRBRICBITANOAELIZEEHETH 510,000
ppm (HET890 mg/kg {AHE/H ., MET1,110 mg/kg (KE/H) & HIWrL 7=,

52 EFSA(2015) CH#a
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@ HHILAM
DMC DFEM AANEICBT DM RITRE O 572 o7,

©® HERESMH
a. 3EEH
LIBEDFN I OW T, MARBRTH 5720, fHIREETSEER & L
TREHT %,

(a)VORBMARESMHRAE L E 12— (van de Water (2013) T35/ (Exxon (1992)
K U Bevan and Beyer (1995) )
IERCD-1~ 7 A (M, A#E96VL, MR R D Fhil L4 #30~32PL) (ZDMC
R 620 K O B AREL T, EIR6AH15H £ T, 1H X7V 6FFH
WA SHE, HIR1ISHICHE T 2N FEE T\ 5D

#& 62 DMC HEBRHEOZXTE
R IE 0 CktEE#EE) . 300, 1,000, 3,000 ppm

ZDfEFR, WMAT KB HEICB W TLUTORTARREO bz, (Z]H121)
< RrEhY) >

- 3,000 ppm L < BHE : KEOEAE (IEUR154N18H)

- 1,000 ppmPL EIE< @BHE - BEAEOK T

<Rl >

- 3,000 ppm/ 3 < BRE : BHIRBIRTET OB, AEAFHENR A OAR T2 5 Mk

DEAL, M@@Wﬁi REREVE DU, FMRATTE O F B DB

SHEE ' OB A I ORI O, HES RS (FF1) OFAEE O,
%%i@%m

® EMZBITZHR
DMC @t MZIBITAHBIIRO Lo T,

@ EHEOFLD

DMC ##BmE & L@ mmtoRBREEIIRO bR Tob DD,
DMDC A v v v ya—2&EfnizEiaaEE L2, (1) O) ROKIER
G« BOBAMEFERBRORBRAE 1.2, (1) @d. KOf. ) WO
ENHERT D MC oiEfamtt (IL2. (5) O) OB Z e L7zkE R,
DMC (2, AKRIZ & - TREERRE & 72 A8 mm T v & B 2 70,

DMC D2tttk O E RS FEORBREE S RFT L2’ 7 F 3 »
AR DB 53 Br (BayerAG fENE B (Eiben & (1982))) (2B W T, k& H
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ECTHLEMITANED NN 25, DMC @ NOAEL % 10,000 ppm (%
T 890 mg/kg AHE/H) &LHIWr L7,
%%ZPA/’I‘%LZBQ?%%DE‘ mu&)%ﬂfciﬁ)/) 7Lx_o

M. —BEREOHHS

WY T RERY A T/ O— HAERE DM 2 BT 5104 72 - Tt
DMDC 0% 7, FMBERR <A 5 DMDC BRI AT 1T b A %17 -
71:— o

1. BEAEIZEITSHERSE
(1) REDERZE
Wy T IRy A F V] IIRIBETH Y . FEHIEEN 2V,

DMDCREHE#EALEM D 596, A X ) — L2 OWTIE., FHlE B, B3, Rz

Vo — AR ORI EOR BN E EINLTND

7E%7VV3FW@H%¢JXX?/*ﬂV%WfﬂnmymLiTﬂﬁﬁﬁé?VC%Eﬁ3

TREIZB T 2 TIZRWA REMTBIT DAL ) —VOIREIZDONWT,
RO XD T2WERD D,

Bayer AG ttN&EH (1987) (2XL % &, v. Fellenberg (1913, 1918) (4~
(Palatinate turnips) (2 2,050 mg/kg, # UV 7 7 U —IZ 6560 mg/kg, U > =T
680 mg/kg, 77—/ 1,910 mglkg DA X ) — A BEEN TV E®wEL,
72, Baumann and Gierschner (1974) 373 A2 106~290 mg/kg D A % /
—APEFENLTWIZLHRELTWD, (B 122)

Francot and Geoffroy (1956) %, X # / — /L3 RE Y 2 — A2 12~680 mg/L
(F¥) 141 mg/L) . S FEREIFEIC T 32~452mg/L & FENH L LTS, (&
& 123)

Wucherpfenning © (1983) (X, A%/ — A DBREV 22— (RAEL) [
83~289mg/L, REV2—A (RAAY) I264~326mg/LEFENDHE LT
%, (ZH124)

F7-. LANXESStENEEF (Kock (2008)) Tlik, A&/ — /L3ERIN Tk &
NTWD 72 B CEHZ X 10 mg/LLA T, v A Y 2 — A2k K23.5
mg/LEEN TN LTS, (BH125)

BAEERE R E T, Ek28FEE R - SRERA) [ XE, TR - Rt

53 [ BB SIS OBEIEICOWT ) (BF1294E 7 1 15 AT HAE 182 5) IZBWT Ik, &8 2 ¥
/~»§#%@T\%%ﬁ&%wﬁmﬁé&%m%%*%_Méféﬁfﬁwﬂmwﬁﬁ DWNTIE, fER(
EBY ., WERE ST FA— AR U T T AU EDAY ) — LG b OITEEREEERD S
NEOTEDEOHLIRZD,] &R TW5,
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fop NERY (gl B, LFREIC, ) T10.7g/H. /MR (1~65%, LA TFE
U, ) T256g/H, 7 a—n@E (HARE, =L KOVER - 20f) 28
[E RO C99.1g/H /N T1l.4g/H TH %, £72. Francot and Geoffroy (1956)
Wk TR - BHACEH oA % ) — L DOEE TR K T680 mg/LE ST
Wb, BORETIZ, 73—kt OA% 7 — )VOREITHR K T1.0 mg/mL
EEDLNTEY, FREITER EE55.1kg, /MNE165kgt T8, FEY
2= AR ORT IV a— KBNS D AL ) — L OEREORKIL, EREHT
1.93 mg/kgiRHE/H, /NET1.14 mg/kglhE/B L HFSn/-, (B 126)

F72. Ough and Langbehn (1976) Ti%. 5 & 92 DMDC %I % i
D MC D&% 2.0~5.5pg/L & LT (BHBRAMER 2 ng/L) . MC OIERD AL
BRI LTV D, TR 28 FFEE R - SREMA ) ISR T D [VEE - £ Ofth)
OERENERFEHT28.6g/HTH Y MCOBEEDRKN5.5ng/L 15 &,
SEIHEND DO MC OEREOR KT, ERV-ET0.003 ng/kg K&E/H & H#HEE
SNz, (R 22, 126)

(2) ERARAEREROEREDHET
FRESEHE L. T’BEICK T S5 DMDC O xR OB E % | Ak
28 fE[E R - REHFA ) KO fRAEHE N EEERECH T3 (2016) (&
LMEMENBLLT D LBV HEFHL TV D,

SRk 28 4 [F ERAERE - REFAE ] ORMEFIERET —2 05 bHRY 22—
AR R R R OB AR (A A K Ve — v 2 RSk, ) 2342 T DMDC
OfFERxtG L AET 5 &, DMDC O H 28 TR S 40 2 Rk o [E R K OV
B EHERETE 63080 THD, (126, 127)

* 63 ERERE - XEFEICEL S DMDC FMFARFHDOFEHIERE (g A/B)

- S P FE B A

ESJERa) /N

PP | Ry 2 — A 12.2 10.0

KR | BT R Ecek 10.7 25.6

WELFAR | 7L — LECEE | PEIE - F O 28.6 0.2
s

Z D DOVEIFER | 7 237.9 38.9

i a—b—-.237 | 133.3 1.7
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Z D DRE GF R 134.7 169.1

&t 557.5 245.5
W) BRI AR 1~6 1

F 7o, BBt O A PEEMEHE BN IS < ERM A PE & K OV s A« i =45 )
HHEFF SN2 1 AY 720 OHEEFEMIEEELOHEE —HHERITIR 64 DL B
DThHsn, (ZH 128, 129)

X 64 EESHITEHICKS DMDC HFMFAREFHOFEHIERE (mL/A) *'

\ \ A A B S EW&E%\EE%
HCRILg | T wRgg A | A ItHEICHES<
SHEETHE & o
i (1 = eV
AE [ —H AF M —H
RES 22— 3,325 9
R0 BB 10,902 30
By 32 RO} 4,401 12
R BERIE (DG 18,628 51| 1,912.734 20,506 56
o — b —fCE 23,430 64
A= fCE 11,586 32
PRI 29,338 80
IR SRECEE 45,128 124
J TV a— UioE 2,414 7
TR (VNG) 111,896 307 | 8787641 112,133 307
RIENE 3,704 10| 0#%2,34%° 3,670 10
At 134,228 368 | 2,790.709 136,309 373

1) 12016 4 (EEAFEEFFHAE] (AR ASEB R T¥S (2016)) KO 12015 4 {EHED
B A% - FOROHER ) (EBUTRRRERESE (2016)) ICHES < HERH, A DX 2015 4 (AL 27 4E)
AR 127,110 T A (2015 4EEZBFFHEN O HFEFHC L D ADEEHEL UTHEH Lz A nHEGofE
% DT — AR N2 EF R TR0 HEE,) IS X D, WEEITMAAND 2548 & LT, 10,502
TNTHeE LTV D,

H2) WHEOAERIZERTHENKE (HESLKTRASOER) IKX5,

H3) NEEORHEHE - HEOHR ) ERUTHBHERGE (2016) I2X5,

HEFEFEE L, Lo > 6, /R ALY 20i<eD, LV ER
B S HEFE ST [epk 28 AR [E R - SRBIHAE ) ICE S BB REZ —
AiERE S LT, 212 DMDC 250 mg/L #IMEFO Rk b o K E A&
(DMDC O RS E K& O DMDC B#E(b &9 D E Rl E D e KfE) % F U T,
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# 65 D LB DMDC BE b A oHEE — B IEREZHEF L T\ 5 54,

723, DMDC 122\ Tk, HfEB IV TRIBFRAVER & ST Y |
DINTTBLA R B & OIS of& mEEREEFMh 02 2 )7 (TR
B9 2 R dn RGN E £ (2017 4F 7 ACE) BHHID 1S %, BHRA
fE 0.05mg/L I[ZXGEELO AR 1 HEIEZFE L CTHE - HEREEZHEF L T
W5, ok, REFEHA L. REBRBMEEZHONTEHLTWS Z L, 2
OHEITW K2 B2 NDHE LTS,

# 65 ER-BEFERAXTICEO<C DMDC XU DMDC BEE{L&MDHE— HIE

g1
whnxr &kt | DMDC 250
e — SR | me/L Mo A R
(g/ N1H) A& o (mg/ \/H) (mg/kg fKH/H)

B I FNER Ry = 5

vy | M| (e e | MR | w N
DMDC 557.5 | 245.5 0.05%2| 0.028| 0.012| 0.00051 | 0.00074
A% )= | 5575 | 2455 120 66.9 29.5 1.21 1.79
MCC 557.5 | 245.5 5 2.79 1.23 | 0.051 0.074
MEC 3 28.6 0.2 10 0.29 0.002 | 0.0052 | 0.00012
MC 557.5 | 245.5 0.025 0.014 | 0.006 | 0.00025 | 0.00037
DMC 557.5 | 245.5 0.5 0.28 0.12 | 0.0051 | 0.0074

W) BREY U ELE) ROVNE (1~653%) OREIL55.1kg XN 16.5kg & L TR, (T 2R
MWD EEEEOLETIZONT) (KL 264 3 A 31 HREMLEEBESRIE))

H2) W SN DM T DMDC T HRRE AN & U<, MHERAME (0.05 mg/l) ZHRAKEHFRE LT,

H3) MEC X7 /v a— ikt (Bl - = oofth) TORER ERE,

2. ERHMEAZEICHITHHE

(1) JECFA IZHIF B ¥t
JECFA (1991) (%, DMDC [Z#EHZIRINZEH LN /2R S 4u, DMDC 250
mg/LiEz v, A% 7 —/u3 120 mg/L VLT, MCC 3% 4 mg/L, MC 725 20
ug/L AKbii, £72, DMC 2% 0.5 mg/L LA FOIRETHEKT H EHEEL TS, M
2T, 11% (viv) 7 ra— i fEhzB v T, MEC 2389 1.5 mg/L £k 3 5 &
LTW5, Za60EZEZ AWZEIEFIIE S TR0, MC DA R
(22U T, Fischer 344 7 v ~ O IESEZEIZ%T % NOEL 100 mg/kg {45/ H
EHEE LT, KEREE~—VUNHFMETDHE LTS, F7=, Stafford and

4 2 TOMEIOES 1 & LTHE, SEIBEICH L TIREIN TV AEINE ERIE 200 mg/L TH B, [
% 28 4E[E AR - RETAE] O [PEE - 20 TIEEE 5 E FNLSOPEEEZ XL TWAR WD,
fth D HCBE O TN _EFR 250 mg/L % W TR,
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Ough (1976) i LAUE, A% J — L OEREIZRRD BT L o — L #ckh
ICEFNDIEELRBENZZNLRBETHDL E LTS, (B 12)

(2) REIZE T DHEE

FDA (1996) 1%, DMDC 100 mg/L #IMKFIZ A % 7 — v )s 48. 7 mg/L £ U %
ELT,BEORTLOT A 8 7 ONZ DMDC IINEEHH SR D A % 7 — /v D
—HERED LR 90 N—t F A VfEEZ 59 mg/ N/H EHEFFLTWD, T2,
—HOFHIIZ BT, MC OHEE— HEEE LR 90 N—8 U Z A /MHER T A
¥6 (DMDC 200 mg/L iish1) O%4 2.4 pg/ N B . F5%280E (DMDC 250 mg/L
W) DA 0.8 ug/ NMH KA R—Y KU 7504 1.5 ng/ \/H L HEF L
TV 51E2>, DMDC 100~200 mg/L {RINZ & %5 MEC kU MCC O & IT#k
it 2~5mg/ N/H EHEFF L TV 5, (B 13, 15, 16)

(3) BRINIZE T HHEE

SCF (1997) i%. DMDC %/ > 7 /v a— VECEHZ % 45 < v, DMDC
250 mg/L s kv . A% 7 —/L8 120 mg/L, —E&{k ik 160 mg/L. MCC
1.7~5 mg/L, MC » 25 pg/L #iiii &L X DMC 2% 0.5 mg/L A O T T
L EHEFF LTV D,

SCF (2001) (%, 7/va— kst LC DMDC 250 mg/L I L0
MEC 7% 8.2~10.3 mg/L D THARS 5 EH#HEFF L T 5,

EFSA (2015) (X Exk (II1.2. (1)) ® JECFA (1991) (2 X BH#5t 6 EE
® . DMDC [ Z#CEHZ BN . U 16~20 43 (20°C) THE S 11 Thof& i
IR &y (BRHBRAYE 0.05 mg/L) & LT, kT 5 BEEEH D
B4, SCF (1997) X% SCF (2001) Ti%iE L7-AmEA2HWTHEL T
W5 (% 66),

F7-. EFSA (2015) X, EFSAANS /3L (2013) #5IfAL, A%/ —/L
DOERELZ, BEOREENPLEBIEND A X ) — VR OWNEERA S ) —LD
AL LTEET8.4~18.9 me/kg (RH/H A % / — VEBEREN L WEET 15.1
~35.1 mg/kg KE/HE LTW5, (W11, 18, 19)

& 66 DMDC BEE{tAYDHEE—BHENRE (mgkg AE/RH) =
#ipH 4~11 12~35 3~9 % 10~17 5% | 18~64 % | 65 Ll b
AR AR
A & | <01~ <0.1~ 0.1~ 0.2~ 0.1~ 0.1~
J — 0.3 2.0 1.7 1.2 0.6 0.3
JL 95/5— | < 0.1~ <0.1~ 0.6~ 0.7~ 0.5~ 0.3~
DT
Sl | 2.0 5.8 4.3 2.9 2.1 0.8
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THIE

MEC <0.00001~ | <0.00001 | <0.00001 | 0.00001~ | 0.00065~ | 0.00238~
0.00008 | ~0.00023 | ~0.00129 |0.00132 | 0.0123 0.0185

if:f; <0.00001 ~ | <0.00001 | <0.00001 | <0.00001 | <0.00001 |0.0132~
S | <0.00001 | ~0.00011 | ~0.00515 | ~0.00977 | ~0.0543 | 0.0588

MC | THIE | <0.00001~ | <0.00001 | 0.00003~ | 0.00004~ | 0.00002~ | 0.00001~
0.00007 | ~0.00041 | 0.00034 | 0.00025 | 0.00013 | 0.00006

if;i; <0.00001~ | <0.00001 | 0.00013~ |0.00015~ | 0.00010~ | 0.00007~
o | 0.00042 | ~0.00120 | 0.00090 | 0.00061 | 0.00043 | 0.00017

DMC | ¥ | <0.0001~ | <0.0001~ | 0.0005 ~ | 0.0007 ~ | 0.0004 ~ | 0.0003 ~
0.0014 0.0082 | 0.0069 0.0049 0.0026 0.0011

3f;i; <0.0001~ | <0.0001~ [<0.0001~ | 0.0031 ~ | 0.0019 ~ | 0.0014 ~
S | 0.0084 0.0240 0.0240 | 0.0121 0.0086 0.0034

) A% /—/, MC, DMC : DMDC D #ing ERE A 72 #iEE, MEC :

N

. BEREDHFAFOFT LD

AHEMFHES & LCE, 44
I L0 AT % ATRE
DEBY LHB L=, DMDC (ZoWTIE, &
DINTBh# (B
Iz B9 2 B AL R

TR,

Bl YER=
R fa H

TESEEREH DO

BAlEiEEa

BB OV R BE) - & Al fat il
(2017 & 7 A&IE) A

FEELER I I

RAVE 2 &R ORREARE L, R L

By gHR=
'?j ¢Ev A

#HiE X 7- DMDC offi i &4 H

a2 L. DMDC & O'DMDC @
M 5 DMDC BHE(L & O — BIEEEIZ DWW T, £ 67
FUNTHR BRI AT & &
OB % 071 (TR

IZHSE, B

# 67 DMDC RUZDHEMEDOHE—BENRE
DMDC 250 mg/L ¥RhN | HeE— HERE (mg/kg (RE/H) ™!
IRf D fe & B il T oD e K
A& (mg/L) ERP R
DMDC 0.05 ** 0.00051 0.00074
AB )= | 120 1.21 1.79
MCC 5 0.051 0.074
MEC 10 0.0052 0.00012
MC 0.025 0.00025 0.00037
DMC 0.5 0.0051 0.0074
D) ERFEY (1E) ROVNE (1~6#) OfKEL55.1kg L 16.5kg & LCHH, (R AEFEEET

S A2 IR E DO ZEHIC
1 2) WE S5 BRETIZ DMDC (3 RS & LT, B HBRAME (0.056 mg/L) e REHAEL LT,

DT

(Fr% 26 4£ 3 H 31 HAWN

W BEERRIIE))

BB, BT TORENRE SN TWHIEEMIZHONT, KRN REY TOR
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JE R VB B B 552 561, B SRR EHREGH 21T 72, TORER., A X )
— LI OWNWTIE, BEY 22— AR ORT L a— LEE S g K CEESEH T 1.93
mg/kg RE/H, /NET 1.14 mg/kg KE/H & 72 -7 56, 72, MC 2O\ T,
SE NG EERFET 0.003 pg/kg (RH/H & 720 . DMDC HROERED 100
D 1RETH 7= 57,

V. BmfEEZET b

Wy T REEY A T v | IZBT B LI 5 M AIZ DWW T, DMDC % #5%)
e LN EREICET 2B IR STk 69, EEICHE T 23 BRE b
R Tun 5,

Wy T ZREEY AT v PMERAREERICESETHEUNIHEH SN 5E. B
T DMDC 2 "ELIRFE K ONRA X ) — VKGRI NS L & 12, DMDC & ok
R IS L CREA @ MCC, MEC, MC & O DMC 23 C 5729, & H
@ DMDC iI# i R5ME (0.05mg/L) HKiwi & 725, 72%. DMC iZ DMDC 0 #i& T
RARORAERME L THAR L, &R PICEET S,

TRLRFICOVWTIE, EEOEEEICE WD TREEECEIE ) S ERT 5 bR
FOE LA, DMDC i X 0 #EFICTAE T 5 “biRFED &I oD E
AONDHT EnD, ZEBLRFOZEMICET IMmEHNIIThRVnW L& LT,

L7223 ->7T, DMDC DIEh>, A% 7 —/, MCC., MEC, MC ;T DMC (ZR93
LGRS 2 O, RERIICHINY [ ZREBY A Fv] OREMEIZET 55 %
1752k & L7z, £7-. DMDC #mgkEHz L, MCC =& o4 f DMDC BHE L&
MBEENDZ &, DMDC BSINEE 2 W72 3BRAGE & OF THRETT 5 2 &1
Ko, ¥y | ZIREEY ATV OLZEVEIZOWTRAMICEHEZ1T 5 2 & A A[HE
EEZT,

1. ZREED AFI)L (DMDC)
DMDC DZ2EMEITAR D F R 2 #iat L7z A . DMDC 135 [ LA I A& 23 0
KGR S A, Fof B TR BRFUER TG & 72 D & & X T,
DMDC #MEEHT . AEARIZ & - TReB I & 722 DB inE I n & B 27,
DMDC @Ik 2 B E & 3 2R Tk, &SRO EE O DMDC 013 <

55 SRk 28 FERERE - REPFA] (2017 4F) OR/RMSEHEIRGEICESx AREIELY TRH - FHAceH
ER¥410.7 g/H. /MR 25.6 g/H, T7 02— 808 (HARBE, B =4, il - 2ofh) EREY 99.1 of
H, /MR 14g/RELTEH L, BENBITOWVTIE MPEA - Zofh) EREY 286g/HE LTEHLE,

5 Frangot & Geoffroy (1956) TlI, RETV 2 —AHD A F ) — /DK 680 mg/L, F¥ 140 mg/L & LT
BY, BERD680mg/L THH Lz, /o, TAa—AfEh DA% 7 — 0% THEREWSEES OBEILIC
DOWT (BRI 294E 7 H 15 BT IT#AS 182 5) 2S5 %, I A® 1.0 mg/mL TEH L7,

57 Qugh & Langbehn (1976) Tix. 5 & 5 DMDC % {4 %810 MC O &% 2.0~5.5 pg/L. ( HRA
ER2pg/l) & LTHEY, KD 55pg/L THIHL,
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BIIARHATHLD, N6 0&ENS. DMDC @ NOAEL #k® 5 Z & (L
I ChnWEE LT, 207, DMDC @ NOAEL #1585 Z LIZTE R o 7278,
DMDC WRANEREL 2 B 'E &+ 2 KE R G- atERER, ER G - R AMEDF
BRRBR K OVERI R A B MR BRI 35\ T BT IR0 bR o 7z,

[ZREEY ATV ORI E L TORER O EREORK EH% D DMDC @
HeE— HBEEIT, TN Al CGREERE L ORI O/ LR EFEAN D5 2
751 (TSI BT 5 & Sh i B 25 e EH) (2017 4 7 AdE) BRI 12E5
&, BHBRBMEE BB SPOEAEEEEL, ER¥EY (1 sl bE) KOVhA
(1~6 1) 12O\ T, ZH2H 0.00051 mg/kg FKE/A & T8 0.00074 mg/kg (K E
[H &CHI LT,

AFMFAER L LTI, W TRERY AT v BSEI & LTl i ]
SNHRYIZEBWNTIE, DMDC O EMEIZIRED 72\ &l L7z,

2. AR/ —

AL ) =)V DENBREIZAR D H R Z G LICRER. A%/ — LITHEE 0 5
RNVIZRIL E 4L, EICHIZB N T, FTHRLLAT LT E R, IRWTXEE, &5
(Z B bR TR~ LR hIIC i b S v, PRt S o & B 2T, o, A ¥ — i
K DI MR ET D XD L T oW E L_NERETE L EL
AH )= VOFMEICBWTEEENT - iE & e _F L < szt 2~ 3 RIA
2o TWnDH EINTWD,

WHO (1997) 1%, A% / —/V% 20 mg/kg KB FORBTRAZBRLZEHAET
b, WHAENICFAETIEU EOXBOER[ILZ 50w E L TW5b, JECFA
(1991) X, WHFOEEE O ML 1 HH7ZY 1,000~2,000mg DA X ) —/L %
RFLTWDHELTWD, £/, FDA (1988) & SCF (2001) %, fHi7zE
MI1ERIYS720 1,500 mg D A ¥ 7 — L&A ARERRE L LT 5,

AH =T, ERIZE o> TREBME & 72 DB IEEMEIT VW E B 2 T,

AL ) =T ONWT, Atk OGRS A B ORI DWW THRET L7
2. 7w bRAERERE (Youssef & (1997)) OFEARE (1,000 mg/kg KH)
THEMEHAPRD LN 6, NOAEL #1525 Z S IXTE o T,

TN AMEIZEET D LITFE D b o Tz,

AB ) —=NDOBFMHITEIZAY ) —VORPNLELDXFMICLDLDOTHD .,
A K )= hETIE, —RINCEREORINC D, REHET > R—3 2, I
PR R DRERERRTE & W o T ER 2R T, KRICE AR EEF LU T LD b
589175, & MBI 28 MEE K OBIEEIIH 50 TIER W23, Roe (1982)
L. B MZBWT, A% — Lo/t EIT 1gkg REEHEN LD ELTH
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50

72%, FDA (1993) iZ, & MIBTF2HANSE 5472 NOAEL 71~84 mg/kg
REE/H 2L E LT, Z2/%% 10 THRL7- 7.1~8.4 mg/kg {K&H/H % ADI &%
FELTWD,

AL )= VTRY), R, REV 22— BERBEOREMIZLEZEN T
o ZDHH, HWHMNARERRE Y 2 — X, T a—EEHIOWT, REEVa
—AHD A K ) — VPR EOBAEE R OFNEIZBIT 2 7 v a— L iEkh o 2 % 7
—NVOIEME B WD L, REY 22— AR OT /v a— b OHEE— B EUE
i EERESEE K OVNRIZoWT, 1.93 me/kg A HE/H &N 1.14 mg/kg {KE/H & #E
FrENnaR, B, BWEENOERT LAY ) — L EEETDH L, EEORME
FEREILIZNLD BZ VAR H D,

728, FDA 13, REV2—AKRRUA VHHIZTEAEFEND A X ) — LI
DMDCIZHRT DA X ) —NO—HERED ER 90 /S—& % A )VE% 59 mg/
NHBEHEF LTS, £72. EFSA (2015) 1%, BHEOEBEENSERIND A
B )= VR ONET DAL ) —vDEEHE LT, YT 8.4~18.9 mg/kg {AH/H
EHEFF LTV B,

DMDC (ZHKT D A% /) — L OH#E— BEIEX, ERVEHEO/MLIZON
T. 1.21 mg/kg IKHE/H &Y 1.79 mg/kg KB/ H &k L7-,

ARFEMAES & LTI, DMDC HRA Z ) —/bid, B ORFHRKDORA X ) —
IV E RIS S, AR TREROHR S NS & B &, & MCBIT SRR, @
HOREBBETOASY ) —/VOEREK/D FDA ICXVREINT ADI ZE L
TN T Rl A F v | i & L CEbNCE A SN DRV I8V TEL
AL ) =N DEEVETIRE D 720 LIl LT,

A RETALRZIIEEY (MCC)

MCC DOIERNENREIC,R D R 2 fET L2/ R, N-MCC-AA OfEHHZ DWW T,
27 I 7BICL2EF N RH D, FlxiX, v FXUIXT Z ORI SUTE D
FERIRIRISIN O ST ¢, IBUET 2/ iRl kD N-MCC-AA [F LAY INoK 73 fiF
SINRT WA, FNLSOT I BEHkD N-MCC-AA 1IR3 ST < Wy,
F2 N ARV ANR=NANT AU T — KL T v MFEAE Y % — b THC
DMK o3 i S e,

MCC 22\ TlX, N-MCC-AA O 2 t=mERE L2 Tx 9, NOAEL %15
HZ EIXTERN ST, fEx O DMDC IRINACE & #5i'E & 3 5 KE & 558k
A #G-F M - FD AMEDFG RER R OV A T EREBR IC BV T, AT IR
OB T,
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DMDC (cH %73 %5 MCC O#tE— HEREIX, ERFEHLOVNRIZONT,
0.051 mg/kg A H/ H & T8 0.074 mg/kg R/ H & 4K L7=,

ARFEMAS & L Tid, DMDC #omgickl z b7z islBR TEEAT R0 61T
WIRWZ & BN E 2 B ER O RECEHT S LT B T REE Y A F L
I L L CEENCHER SN DRV IR W TR, T 5 MCC D22 %
TR &I LT,

4. REETFILAFIL (MEC)

MEC ORNENREIZAR D F1 R 2T Lckb R, 7 & Tl i SRR T o
KTRDIFRD BT,

MEC ##B®mE & LizE@EmtoRBREEIIRD N2 hsTob DD,
DMDC @5 & 54 AW e AR # G-t - 3825 AR Aa R, DMDC w04
LUV a— A W mmtE Rk OB 53 - R0 AMEOFE RER OB Ak
T A E ST D MC O mmtE OBk 2 it L7 fE R, MEC (2,
ERIZE - TR & 7 D8 mEtEiT v & & 2 72,

MEC O@thEmEt:, RIE®RGEHEL OB AEFEORBEE L RET LR, 7
v b 3 M AMKERG5RER (BayerAG fENEE (Loser (1973) )) KUYT7 v bk
AR (BayerAG tENEE (Machemer (1976) )) [ZBW THkEMAET
LEMEFTABRO b7 En, RBIEKW NOAEL 56157 v K 3
7> H W B8 5 538k O sl 12 H3 & \MEC @ NOAEL % 1.0% (/< 1,094 mg/kg
(KEE/H) &HWrL7-,

FEDAPEIZEE T 28 LITRER O o 7o,

DMDC (ZHK$ 2 MEC O — HEREL, EEEH R OVNRIZ N T,
0.0052 mg/kg K E/H &} 0.00012 mg/kg RE/H & 4K L=,

MEC ® NOAEL 1,094 mg/kg fAE/H L HEE — HEBIE L Ol O~—Y 0%,
[ B8 K OVINRIZ W T, #9 210,000 K2 O 9,100,000 Tdh o 72, AREFFHA
L LTL, +a~—Y 0B FEL, W T RS ATV BRI E L
THEHUNHEH SNDHRD B WTIE, EKT 5 MEC OZEMEICRREIT R &of)
Wr 7=,

5. AN UEEAFIL (MC)
MC OENTRBITR I A2/ LR, ~ AR T v &2 AW/
(Ioannou & (1988)) IZHWT, RO E I MC IR S =%, REA
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e LT, s mibikFEE LTt &SN, 7y bToO ffbikFEL
LCHitt SN D HEIT~ T X & B, ME~ODHNT v R TIEZ N &
D, ¥ AL Fischerd344 7 v DA MC (2 X B3I xt L CRE MR &
b\JﬁiT‘%é EEZLND,

ERICE o THRRERRIRE & e DB IEEMEIT VW EE X T,

r r RN O ER G HERBROEERF LR, 7 v b 13 Bk
Diﬁ’é-ait%ﬁ (Quest & (1987) & ONNTP (1987)) 123V T, Fischer344 7 v k
@M*’E CEREEE N O TR (B, B O e OCBAN N B 72 A58 08

SROLNTZZ EnD, ARERICE T D NOAEL % /T 200 mg/kg (RE/H |
EEET 250 mg/kg (RH/H & W L7z,

FED AT HOWNTIEL, 7 > b 103 EFFED AMERER (NTP (1987)) (28T,
Fisher344 Z - | O [T lig M 555 B SOl ics o R BLE R o & 5 o #8 0

DR BT Z e, MC X Fischer344 7 v N OEIZx LT, 200 mgkg &
F/HEGIC LIRS T 2RBBAMER S D L0 L pW Lz, 72, 100 mg/kg
RE/ B EGEETIIRD AT W EHE Lo, 72720, MCICEEEEN RN
EMD . MADREEFITELEEEA D =X LIZLD B0 TIEZRL, MC OFERN
AIMEICOWTEIEARETE D LHM LTz, ~ 7 ACBWTENAMEITRD B
TR o T,

DMDC (ZH¥k¥ 2% MC o#fE—HEREIZ, ERFEHLEO/NLIZONT,
0.00025 mg/kg A/ H & T 0.00037 mg/kg A/ H & |l L 7=,

Flo, SEDEITEHEENDS MC OH#ftE— HEREORKR KMEIX, 59N GE
YT 0.003 pg/L L HH &, DMDC HEDOERED 100 /5D 1 FETH -
77,

7 v b 13 HEE D& 5 (Quest & (1987) KON NTP (1987)) @ NOAEL
DOie/ME 200 mg/kg (KE/H EHEE— HEBIE L O O~—T 0%, BRI K
OUNRIZ2W T, #9 800,000 K M) 540,000 T - 7=,

F72. 7 v F 103 BN AMERER (NTP (1987)) 1ZHWTHD AT RN
EHIWrSNT-HETHD 100 mgkg (AKHE/H &, HEE—HERE LD E DO~ —
VoL, BEESEE KR OVNRIZOW T, K 400,000 & TN 270,000 T - 72,

PLENS AREMFHAES E LTI, 7 v b 13 BRI 0535 (Quest & (1987)
N OYNTP (1987) ) @ NOAEL (200 mg/kg {RH/H) KON AL 0 & f)
Wrx 7= HE (100 mg/kg RE/H) LH#HEE— HEBEE L OfIZIT+5 \726’\7*—“//
IEAE L. W [ REEY A F /L) MBEim & L CEti Jﬁﬁﬁéhéﬁ&@ B
WTCIE, AT 5 MC OZEMEICIREIL 2V &l Lz,
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6. kT AFIL (DMC)

DMC OIANEIREICIR D R 2 et LA, 7 Z IFlgds € 2% — T oBEE
{EAE T COMKGIEDFED BT,

DMC Z#Bmng & LizEmmEoRBREEIIRBD N2 hoTob DD,
DMDC A v o ¥y a— A% AW =B it L O E & 530 - B0 AMEDE
Ak B O FRBR BRI ONCHEIE VLT 5 MC O n gt Ok BR S & Mt L 726k
. DMC 2, ARIZE > TRERIE L 72 28 EFEIE R VW EE T,

DMC oAtttk ONEREEEORBREE 2 RS LI/ E, 7y b 3 A
W% 0 ¢ 5348 (BayerAG &} (Eiben » (1982))) 2B W T, km/H&ET
HEMATABRD NN LS DMC @ NOAEL % 10,000 ppm  (HE T 890
mg/kg (RE/H) &I L7,

FEDAMEIZEET 2 HLITRR O o7,

DMDC [ZHi3k9 2 DMC O — HEREL, EEREH R OVNRIZ N T,
0.0051 mg/kg RE/H &} 0.0074 mg/kg (A E/H & Bk L 7=,

DMC @ NOAEL 890 mg/kg RE/H & H#iE — HERE L OO~ —Y U1,
B R OVNRIZ DWW T, £ 170,000 K O%Y 120,000 Th o7z, AEFHES &
LT, to7e~—Y 0 BNEEL, I T ZIRERY A TV BN & L Cil
UNZERA S DRV IV TiX, T 25 DMC OZEMEIZEREIT /e &l L
77,

AHEMFHAES L LCiX, Lo DMDC & O DMDC E#E &2 kt-9 % 2 Afh 2 14
X WM T IR ATV DN & LTt EH I AR I8V T,
VRIS & HIr L7,
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<FlfE 1 - BRFE>

IR 4 PR

ADH Alcohol dehydrogenase : 7/ 2—/L5 b K/ —F

ALP Alkaline phosphatase : 7V 7 UK A7 7 X —+F

ALT Alanine aminotransferase : 77 =7/ N7 A7 =27 —F

ANS Panel | Panel on Food Additives and Nutrient Sources Added to Food :
BN SN D BMESINY & RBRICET 2R 2RES

ANZFA Australia New Zealand Food Authority : 74— A 7 V7 « ==
——F KRR

AST Aspartate aminotransferase : 7 A/XT XTI ) R T AT
=T —F

DMC Dimethylcarbonate : [REEY A F /L

DMDC Dimethyl dicarbonate : —fREEY X T /L

EFSA European Food Safety Authority : BN 22 4% BE

EHC Environmental Health Criteria : IR 74 7V 7

EU European Union : BKN#E A

FAO Food and Agriculture Organization : [E FSH#E & £k 2 350 ES

FDA Food and Drug Administration : K[E& &35 E

FDH Formaldehyde dehydrogenase : "/ A7 /L7 & KT & Ku st
—¥

FSANZ Food Standards Australia New Zealand : 7— A 7 U7 « ==
— V=7 v FEMEERE

GC/MS Gas chromatography Mass spectrometry : # A7 a~ K5 7
+4 — /B EIHTIE

GMP Good Manufacturing Practice : i 1F 58 5L

GSFA Codex General Standard for Food Additives : & 5HERINPIZ B3
BHa—7 v 7 A—HE

GST Glutathione S-transferase : 7 V4 F 4 ST A7 25—+

JECFA Joint FAO/WHO Expert Committee on Food Additives :
FAO/WHO & [F] & i i 8 F 2

MC Methylcarbamate : B /L/ N3 Ui X T )L

MEC Methylethylcarbonate : REE T F /L A F /L

MCC Methoxycarbonyl compound : A k% /LR = /LAWY

NTP National Toxicology Program : K[E[EF w71 77 A

OECD Organisation for Economic Co-operation and Development : #%
i bih 7 BRI B

QSAR Quantitative Structual Activity Relationship : & &M ENEME
+H B8

SCF Scientific Committee for Food : BXJN & LA 2% B4

TG Triglyceride : NV 7 U U R

TP Total protein : ¥4 > /X7 'E

WHO World Health Organization : 5 £ RS
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<Bl#K 2 : DMDC 21U DMDC BE&E L&D FMmDELE >
(O:MmAHY (BEEHELAMIRABSICEIZMA) . A BROBREUNOEERKICIDMEORS X MR L)

(2 7 O N <5 v NOAEL ?&E*\E{?& s
gﬁ SRR N B assEcBo bR E%E /(EM{;:
BofE e B @n;g) ¥
o M b
DMDC X|O|O|A|x|x|x| -DMDC ® NOAEL : 0.00051 - DINEBOA BB ) O TR IEE) oD & St e 52 2551l
RETET (DMDC RN DFEZF) (TR EET 58 R 2N 5 £
OB & - 3R BR IZ B0 (2017 /= 7 ACE) AN (I2ES = B RAE (0.05
TiZ. DMDC AfEDEL mg/L) ZHEMEELPORRERRE L CHE — HEI
BENIHTHLH2D) i Nanl
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