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KEIZLVHBINDKOKEEREORTIZHRIILEYEE LT, 7 0n
i 1 (MCA) DR SRR R B 21T o T2,

PRI W7o sl B gk 1L, st m R (v X, v b, ELEY M\
fatEEEdR (U2, 7y M), EBEE %ﬁ%ﬁ&(ﬁ%’%ﬁi AR (=
ATy M), B BAEBEERR (VX Ty ), BEE nit%ﬁfwmz
mTh D,

BRAUEIZONWTIE, vV AKRDYT v bEH W 2FEM& 05X 5%

MERER, 7 v P2 H W2 104 BRISOKEGIC 2B AERBRPITDONR
TWVLR, WTNORBRIZEWTSH, BRAMEZ TR T AITIRD bR
72 EENAEEE (TIARC) 1 MCA IZOWTHEMN A ri@ Y EIT - T
1/\7‘051/\0

AR FMEIZ DWW TIE. in vitro lZ BT, DNA E 153 B0 Y 6k 525 3 5R

TITGE D & o 7228 B IR ZE IR Bl Cldfat: L filr sz, — 5. in vivo
DB EERBR CIIEETHY, BIRATEHELNLTVWDIRERENLIE, MCA
NAKRNCTEMLEEEZ R THMBEREITI L0 ERAEMIZHEIEN S,

UEDZ b, MCA I2oWTIHMA—H#ERE (TDI) #H T 252
ENEEITH D LWL,

MCA OFRENALBMHICE T2 TDIICOWTIiX, 7 v b o 104 B KK
HRBRIZEB T 2R EHEIME O R | IO H okt o OVFE 3 8 & 0D Blgo
Mkt EEHD LB ROHMEERIONAONTERBET — 2D, BEEE
(NOAEL) X 3.5 mg/kg fK&#E/H & 720, RiE3FELE% 1,000 (Fiz= 10, @K
7 10, 4G - BRAEFEENBAINDID, T—HFARRBLETIHZLLEERE L
10) Z#@ A L T, 3.5 uglkg iR&E/H & 72 » 7=,

UL E. MCA @ TDI % 3.5 pg/kg (K&#E/H & 3% € L 7=,



I. FEERMEOME
1. A&

BREA], Fa—oA T AABH, B = LR 8A, E3EHLH, 7 8
AR BV ERXFUAF LB LT — XA, FE. FL— Al FomEiEE
FleLTHEHAEND, KBIZBWTIE, MCA e Eona 7 (b EERFE 1T,
KEFRKFOAEMESLREFEROHEHEA FEHR) EPRIELAERKR I DHH
HEERMED—o>ThDH (BH 1),

2. — &4

7 oo, £/ 7 0 ofEER
3. t=E4

IUPAC

M4 . sl £/ 7 v aFER
g4, : Chloroacetic acid. Monochloroacetic acid
CAS No. : 79-11-8

4. HFR
CH:CICOOH

5. #FE
94.5

6. BEKX
Cl—CH2;—CO:2H

7. YEEHEIR
BRI PEIR - R O B D A O fE
s (C) 1 189C
s (C) :afll=63, B =56.2, vy =525
= (g/lem3) : 1.58
IR - FEFIC LSBT D,
A )JE (Pa (25°C)) : 8.68

8. BITHH%E
(1) 4 o
AKEHEEM (mg/L) : 0.02

(2) A EZEOKEREMEITITA T4 1E
WHO (mg/L) : 0.02 (F 4k) (1] 2)



EU (mg/L) : 72 L

K EERGERET (EPA) (mg/L) : "o fiigfE 5 Fof L LT 0.06
(Maximum Contaminant Level)

BRINKKETA FT7 142 (2R 3) 72 L

I RERICHRIMEOHME

WHOSKEHWKKE T A 74 > ALZWE OO Y 2 7 3¢l EF . EPAKE
UAZE®Y AT 5 (IRIS) @ U A b, KEEXMEEME2HE (ACGIH)
RCKEEFEEET 277 A (NTP) O XEHEZ LIS, BEICET 2 ERP%E
A RzBHE L (B2R4~9) |

1. SHICETIHEMMR
(1) ARNBEE
ONN2)

7 aFERBIEROBEGIC L > THESICWI S du, FIZR A S
HIENHMBNTWD, HfidSprague-Dawley (SD) < v FIZMCA (10,
225 mg/kg{KE/H (LDg2) ) ZHEZEOEEG LZR R CTIX, 10 mg/kglk
ERECAEWFIOR A ERIZ1I00% TH D05, ficm 3K 1 2 £ R 25 1,488
M. APy L A 189 TH D Z E M DL AERNICHE T 28 b
ML, EEBTEAICHI SR D ZEBNRENTWVD (BR10)

F o R EFE CTIL.MCAIZE M, 7 v N TRENLEHSLIZWIL S 41,
EHEMEBE~DAIND Z ERREINLTWD (2R 11, 12, 13, 14) ,

@ ##

o> SD 7 v i MCA (10, 225 mg/kg A E/H (LD2o)) ZHEFF O
BHELERABR TR, oAICELTIE, Z7eeFERIIROKREICEIVEND
FEfge. A, g, NIB. BIRICEICER Y AENL, 2D DOfisigs TiE 1.88
R E CloikmEYRERERMICET LI L. 5. /WG, g, &g
HOHEM L —ELTAHALNDTED, —EoAA L7y ookt EEFE Tk
MENTWABAEERNGWVWEEZLND (B 10),

7, MCA zK TG ENTET v M Tix, Blig&IFET O MCA © &
DIZIEFRETH Y, M, MEONLIKRICKITSED 4~5 FLUL EThH o7
L (BB 15)., BIRNEEENTZT7 v MBI 32H&E5 5 ko migEd
MCA EiIFZNZENEEED 0.6% L 1% TH O . Mk, Lk, it o
MCA BIZMiEF L RI%ETHoT-Z R MESHL TS (B8] 16),

@ KB
MCAIZ. Wi e F Kt ER T 2Bk 7 ) iRt an s,
Nixio~a A bz ko, S EF Aol AE L, FAERBICRE S



5 (2 17), MCA BNIEELRIGT A E0oHELH D (B 18, 19),
MCA DR KE %2 X2 R~7,

CICH,-COOH cl
MCA 4—— COOH 4+ COOH
I I
COOH
Cholesteryl Glutathione Oxalic CH2N|__|2
Chloroacetate 7 (GS) Acid Glycine
Cl

GSCH,;— COOH
S-carboxylmethyl glutathione

CcCH — COOH

|
NH

l

SCH,— COOH
I
CH5; COOH

2 S-carboxylmethyl cysteine

Thiodiacetic acid
MCA DK #HiZFEE (SH17)

@ B

B> SD 7 v FIZ 10 mglkg IKE O MCA # B[ O &5 L 7-#& Bk T,
BHEEOK 90% 1T 24 BEIUINICE L D HEt &7z (2R 19),

D SD T v MIZ[U-14ClEE#E L 7= MCA 10, 225 mg/kg A5 (LD2o)
FHEBEROBELG LE-RBR T, HE 32 KM% E TOREOE S ~D P I1%,
TNENHKEED 66.1~72.25% K T 0.81~0.85% TH » 7= (ZM 10),

B> SD 7 v FIC[U-14ClHEE##k L 72 MCA 125 mg/kg K 5 % H [0 #% f & 5
LB T, 85 32ME T TICREED 63.8% R ~. 0.9% M #
h~gEit s = (B 10),

(2) ERIME~DELE
D AEMsEHiAER
BROEGICE2D22EFEERXR TOYEIEIERE (LDso) (£, 7 v FTIX55
~580 mg/kgihk®E, ~ 7 XA TlX165~260 mg/kgik&E, £/ F v b TIL80
mg/kghETH-7= (BM5) ., MCAIZREBZETEHEVWHEEELRL, T v
FEHWERERS 12X D5LDs01%145 mg/kgKE CTH » 7= (H10)
0.5 mL ® MCA KiE#K (40% R FE) =D SD 7 v MO EHICEBA L -
B wEERABRA T (MCA & LT 34.1mg/em?), &5 10 /5% 0%



BEMREE I LD REORBEMMFERAE CIX I EoBERRD 5, Z i
MCA OEWEEHZBMEICI2bDEE LN, &5 4 R % O ik
T, MCA & 5 REIC b ikF o E (pCO2), EiRMEA 4 > (HCO3),
e ek % (tCOs2) . BT (base excess, BE) K7 /a2 — & L X
IWDRWDRRBO N, T2, TAXRNTIXUBRT7I /) VTV AT 27 —F

(AST), R+ RUTTI /) T A7x27—F (mAST)., 77 =V
7T/ M7 A7 2T —F (ALT), HjRFEFE (BUN), Z L7 F =

(Cr), 7vE®=7., AW, v, Rk, ~E 72t (Hb).
~<v k7 Uy (Ht), BV RXIJBRRXTNVNT IO EABNALRT,
B OBEE, BHERE, EHAREELOT 2 =7 EES
DIRERLEEZ DN (8 20),

MCA ORMBHEED A =X LZMRHAT 5720, MCA O A& & KB K

(XFREBEICIZAEEEK) 2T~ MMIHE T TR THRSE (162 mg/ kg
RE) TR TTbhiz, B 2HMBEOMKHREDOR R, &5 TIX
AST, ALT. mAST, BUN, Cr, ABEL P L E VBREOHE 72 L5
TN a—2A0FERIKRTRRONTZ, MPEEZOF CTH mAST @ EH 2
KEWZ &S, MCA FHFMEI v R 7T 2BINICEN T 5 2
EMIRIE S NT=, AT X0 B A N D U R B <o afn LR & OV B L
EURBEOAEREAESIEEIL, ZoKMEFEHALBT Y K= 2D
MAGDENLIERSCMEDOIRIICIER L THICED EF 2N &E®E
ShTWwsd (M 21) .

MCABEIZX T H 7 Vva—ADRENRE\L57-0 DO SD 7 v b

(21 PL/#f) IZ MCA 80 mg/kg A (H[EIHI&E) & &G L%k, &
AR (BEE). 5%. 10% D 7L a— AEiK % 2 mL/FFT 10 B %
RN G L7z, 14 B OB EBM %O A FRIL, FRETIZ 0% (2t
) 5% 7N a— AEWRBEGEET 14%.10% 7 /v 2 — ARG FET 79%
Thole (M 22),

e SD 7 v b (11~14 VE/EE) 12 MCA % 2 F# 5 (108, 135, 163 mg/kg
RE) L, AMEHichTo2MEECEELZH /-, & 2HBZORE
IR e (BALF) F o3 @ik FEESFE (LDH) & ORI ITH
BEIRGFRENAA LN, &5 4 BERZRICITA R 2 MEK T4 LT,
163 mg/kg AR EH G- TlX, MIEH A DWITEBWTHE RO T 2 25 #
fEENER SN, R OMiEEN MCARERICLDETORRE & A
bbb EtHEINLTWVWD (8 23),

Q@ HIMtEUHHRR
a. 16BMEEZ4HEEHAR (TVX)

B6C3F1~ 7 & (M, 5% 5 HE5IL) (23817 2MCA (0, 15, 30, 60,
120, 240 mg/kgfA®E/H | #0, 30, 60. 120, 240, 480 mg/kg{kHEH/H)
D16 B [l 0 &5 R_EB AT 7c, MCAITHMAKIZEZ?L T16AHO



AR F 12 MBS L, FFGHETHEO N wmETT L2 RUIRT,

120 mg/kgiA&E/ A & G- HE OME THIE L 5 4L, 240 mg/kgRE/H LL LoD
BHRECIIMEREO 2 B GBRG2H % £ TR, EEHKH, B ED
DK TR EDEREZRL THT LT,

EPAIZ H R EB OMK T, EEILH, MK, TR EICESNT, &/hwE
P& (LOAEL) %240 mg/kgiA#HE/H . NOAEL#%* 120 mg/kgiAk®E/H & L.
16HORBRYIMDO > BLI2AM&E S L2 2 EE L T, %4180 mg/kgih &
/B, 90 mg/kghHE/H LHE L TW5D (6, 8) .

X1 IOX16EBMHBERMSEHER

&5t i3 e

240 mg/kg KE/A UL L | &G 2 B&RE TICHMIE., E@#KHFH, BRESHOEKTF, &
RPN, RAR, RARE, =95, 2B, MKEEREKTEATEDY
RgTREE 2R L CaflEs

120 mg/kg K &/ 0 VTR 7R L Ex

b. 16BHMEBEAMEESHEHE (v )

F344 (Fischer344) /IN%J v b (M, & 585 C) (2815 MCA
(0. 7.5, 15, 30, 60, 120 mg/kg AHE/H) @ 16 H [ fil £ O & 5 3k
NiThniz, MCAIZHMAKICEHEZL T 16 B ORBRMIK b 12 A& 5 L
7o EREBRTCHROONT-BETREZR 2I1TRT,

15 mg/kg R E/H LL &% 58 O M} O 60 mg/kg K E/H LI L& 5 & O
TR, ECORGHEOMBE TR N A DIV, 120 mg/kg (KE/H & 57
ORE1TVENEEE 4 R LLNICTER ., =99, RRMEW ., EB) K072 & 0 EIR
Zor L THE3HABICET L, 120 mg/kg KE/H GO MHES 1 DL
DOEJEPHIZARNT 4 U UIEDRBE 2RO 7=,

EPA &1 RRO LN L2k ST, LOAEL % 7.5 mg/kg K/
HEL.16 HORBPIBOS BbERELEZON12HBTHLZ L E2EEL
T, 5.6 mglkg (KHE/H LHE L TW5 (B 6, 8),

x2 JvhrI6AMEIMSERHR

¥ 5-#F 1k i3

120 mg/kg R &/ H WIE G 4 FER LN ISR, =99, BRER, | RALr 7 42U v
HEEVRF R EOEREZ R L, &5 3 HHIZKET | fEDRLEE
(1#) . A7V EOREBE (14]) (161)

60 mg/kg RHE/H UL k| ¥R B

15 mg/kg R &E/H UL E

it 7

7.5 mg/kg RE/H LIk

it

it

10




c. RBAMBEAMSEHEHAR (¥TOX)

B6C3F: ~ v A (MERE, &5/ 20 L) (2175 MCA (0. 25, 50,
100, 150, 200 mg/kg A HE/H) ® 13 @M MHIR O HGRBRIITONAT,
MCA IZ#AKICIENLTCHE b5 HIRG L, FREGHETRODLN-FHETA
#3ITRT,

200 mg/kg (KE/H & GHE CTIL, MEELIZHECEROMMARD L, 2D
B OHE T, K E ORI NI ﬁM@ﬁﬁ&UﬁﬁEimﬁi@ﬁmwm
D BT, METIX 150 mgkg RE/AHU EESGHECTa) vy xT7 7 —BHE
DEERWOYNHSNT-, 200 mg/kg (KE/H &S FEOME 2 F & 146 2
R L7z, 26 OFCIEairy g 2R K 2 FF Mg o 22 a2 4 0 7
bivic,

WHO 3=V > =27 5 —BHEDREA IS\ T, LOAEL % 150 mg/kg
KE/H., NOAEL % 100 mg/kg (A&E/H & L TW2 (B8, 9, 24),

¥ 5B It il
200 mg/kg K &E/H FECROMM, A | ETROEM, FFMBE oA, (K&
M o Ze faZE v | oD IR O sk K OV E & o 1
150 mg/kg AR /A WIMERT R L 2 T RTF T —BEO D
Pk
d. ERBEZHEEEER (v k)
F344 7w b (MERE, A& G58# 208) (2175 MCA (0, 30, 60, 90,

120, 150 mg/kg AH/H) @ 13 ﬂF‘ﬁ%ﬁﬁ%ﬂ im&fhit%ﬁ@ﬁbmm MCA
IAARICEN LT HEE L, SRGHETRDONTZFEET AL X 4
2,

60 mg/kg RE/H DL B GHECTiX, MEMEIL IS TR EIN L 72, oD 90
mg/kg RE/B UL E#& 58 % OO 60 mg/kg K E/H LI L& 57 CTix.BUN
O BAKAFI) L H RO bhvic, Ko 30, 60, 90 mg/kg KT/ H O # 5-#f
EM@ikﬁﬁf MiE=Y v A7 5 —BEEOBY RRBO LN,

CHED 90 mg/kg KE/HLL Lo EH TIE T e X LXLOF E R
Lﬂﬁ>nm&bf5h7io

il 461 60 mg/kg R E/H LI E 0BG EEC.OMIC B T D ELE 28 E i
(Flo~v7 v 77 =) ORBROOIEO G IRRMEDOZEENBD &L,
60. 120, 150 mg/kg (AE/H D& 5-FE TliE, MEME T ALT X OV AST O A &
BRAEKEN L REO LT,

D> 30 mg/kg WE/A LA OB G K KD 60 mg/kg (RE/A LL L O
HHTLEEYEEROAFERBDPBED b, DO 60 mg/kg KEH/

11




HU EoEGHT, HFRERAOEBOHMESERO A EREMNBEO bV,
EPA [T 0 0 g O AH 3 8 & O A 1 B S5 T LOAEL % 30 mg/kg K&

/IBE L, GEHEN S HETHAZ EH2EEL T, 21.4 mg/kg {K&E/H

EHE L TWDH, F72, WHO (X LM EE R OY R DA (@

MR a. ZR) [CHESW T, LOAEL % 30 mg/kg fR&E/H & L T

W5 (6, 8, 9, 24),

L% B AL ER

x4 Sy h13EARMER

&5t iz i3

90 mg/kg K E/H LA L | BUN @ H B{RFEMEE N, MmiEF
oy UfEo EA

60 mg/kg R E/H 2L &

FETC O HIN ., Ol D BLEE ME R E
A o> R e OV HiE O 7 TR Ak
DEME, ALT J OV AST O H &1k
F8 EF (90 mg/kg R E/H 1T

FE S SR BN O ik D LR P
2 M B D 4 FE K OV ik
O 5 J5 R e o 2 M. ALT
EOVAST o HEKFH £

<), WO XTEZOHEM, & | 7 (90 mg/kg R E/H Xk

il O xFEEOHEM, DA ERE | <), FEOME & &

D WA . B g o FE 3 E o
. BUN o H &K F 1
.

Ol D FR % H B o A |
W2l oro X757 —8ig
P D D

mE=z V=2 F 5 —BiHEMHD
B (30, 60, 90 mg/kg KHE/
Ho®5#E)

30 mg/kg RH /A UL E

e. IOHMBEBAMENEHRAR (Sv )

SDZ v b (MERE, A &GH100L) (217 52MCA (0, 15, 30, 60, 120
mg/kgRE/H) D90 H [ 7R il #% m&@uﬂﬁrﬁ:ﬁbﬂto EEREGHTHEDDL
N m T L& R5ICRT,

D15, 30 mg/kghkE/H 0K L5 TBUN, by, ALTO E
HAE2HO, PED15 me/kglKE/A L #5130, 60 mg/kglK&E/H D
BEHEHCOEFCro EANRO LT, £7-. HED60 mg/kglKE/H &5
HCTEEBEOHEERFOEME OEIBEOGBRILE OB MNRRBD b,
Mt 60, 120 mg/kgiRE/H & 58 & D60 mg/kgfk &/ B & 5 T/ K &
OB DM EEOHE MM A2 RS, M0 120 mg/kgA E/H & 58 TBUN L
. ALTK CASTO EFR"A LN, 728, 120 mg/kgiK &/ H & 5 7 o i
4], MESBI N EBIMA3H # £ CIcAMERMEIEREZ R L THLELTEY,

DIZHESHI A G- AR14B %R UIBRIZHE T LTV 5D,

12



B IV EICB N THRIH TR, EHSITHOFEERICES W
T. LOAEL#% 15 mg/kgihk®E/H & L CTW5b (HH25) |

x5 Sy rIBRMBESMEFSEHER

58 1k il

120 mg/kg K &/ H MiEH Cr E L& 4 B2 &5 | T & OB & o 8 3 & & 5
Bl 8 Hf& £ Tlzs1o, 3423 #% | IN.BUN L& (ALT & O AST
LBtk 14 R % LIBEICET EH 3B G 3 Hi%

F TICELT

60 mg/kg R HE/H Mg F Cr 0, BB AE LK O | fiEF Cr & EH . LT
i D> 3R Pk A& O I, KN & OV | B o AR k& oD B N
ig o> #H %F E & o> HE N

30 mg/kg (K &E/H 1 (1%1), BUN E&H . mH s | miEH Cr E5

Vo AEE EHE . ALT EH .,
BT Cr O

15 mg/kg R/ H BT (141), BUN L& ifdh

vy NEE ESRALT EH . M FHEATR L
HH Cr E&H

@ EBUHHEHEABRUEINAMRE
a. 2FEMEMSEHEHRR (TIX)

B6C3F:1~ 7 A (MEHE, & 58 60 L) (2% 17 5 MCA (0, 50, 100 mg/kg
RKE/H) O 24EMMmGRE D &RERBERA TNz, MCA XM AKIZIENL T
W5 AEG Lz, #BGHCROLONT-EEFTRZE 612RT,

KEPRREE L LT, 100 mg/kg KE/HEGHTOR, EOAEGFROHE 2
T, DR E DA K O F 2 o b A HERE ST 8085 R D R IE & R
BORYERZBIERORBEHEORERREMNIBO b,

ENRAEICOWTIE, 2R GHETENAMEZ RTIERITRD Sz o
776

EPA I ZHED AAFROIKT . MO FEERE DD & O oAb,
HOBXBEORIE LATE OR Y EEBFKICHK ST, NOAEL % 50
mg/kg /AHE/H,. LOAEL % 100 mg/kg IK&E/H & L., & 58EN 5 B/ T
HHZEEEBLT, % 35.7mg/kg (KE/A ., 71 mg/kg (KHE/H L #H L
TWb,

WHO I A# B » NOAEL # 50 mg/kg A&E/H & L TW5 (M6, 8,

13




9),

K6 YVR2FMBUESHAR

B i

i3 i3

100 mg/kg (A& /H

EHFEROKT, BHBEOR | FEEEORD ., W ERZOLAE,
HE . ATH O LR OB K | SR EEORIE ., /iH O R EEO

it T Bk

50 mg/kg K &E/H

wIERT e L

wIERT e L

b. 2FEMEMEEEHAR (Zv )

F344 7 v b~ (MM, £ & 58 70L) (28T 5 MCA (0, 15, 30 mg/kg
RKE/H) © 2GR D &RERBEA TNz, MCA XM AKIZIENL T
5 HEEGLE, EREHTRDONEZEEFTREZR TITRT,

REE O —fIRRED

ﬁﬂ: mub%hiﬁﬁ”) 7173)) fﬁ@ 30 mg/kg ﬁiﬁ/ﬁ

BHHEHLOMO 2R G CEGFEROARERR IR N, £z, HoD
ERREHT, FENKOBER) —7ORABEOHEERBENMNED b
e, XHREOREHENRFICEKMEZIL TS Z b, NTP T
S TCOREHEOEMEZ MCAIZXDHEBEL L TCRDDLZEITHELWE

LTWo,

TN OWTIE, Tz ao., ERGHETREN A Z R T IEMRITR

DO T,

EPA 34 HFROK FICE 3T, LOAEL # 15 mg/kg A&E/H & L, #
EHENSAMTHL L 2#EZB L T 1l meg/kgRKE/H EHE L TWED,

ACGIH.WHO i3 A3k ® LOAEL % AR O{X I &3V T 15 mg/kg
(M 5. 6, 8, 9),

KE/HE LTWD

®1 v br25EHEESHEAR
¥ 5-#F 1k il
30 mg/kg R HE/H EHFERKT -
15 mg/kg AE/BLL | BHEFT R 72 L EFERET, FENEORMEARY — 73 AEHK

& o n

c. 104 EREESE4EHEER (Zv k)

F344 7 v b (H, &858 50 L) I2317 5 MCA (0, 0.05, 0.5, 2 g/L
(R ME % & LT 1.1 g/L) : 0, 3.5\ 26.1. 59.9 mg/kg IK&#E/H) D
104 A F KB GHBRPITON T, FREHETRO O Zm T /L4 £ 8

2R,

3.5 mg/kg MR E/ A DL L4 G HE i, 6 IREE & bl U C M o #E t J% OMAR
HEROZLAREGEOFEE LTHD b, 3.5 mgke KE/H & 57 T
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BEMMA A BT, 26.1 mg/kg (KE/H LI L& 58 Tl REBEINEO R,
JHF Hik D #xt B O 3t BB O . Bl o xt EE& O A BE O EE
O, BRNE O Hext K O 3t EEO D NBD S5z, 59.9 mg/kg (KE/

HESRETHEH., DA, S0 METE BN K AE O, Ko %
JEDE T OHEMMBPED 5 L7z,

ENAMEIZ DWW TR, 2B ERETEDNAMEZ RTIEIFRED SN o
72

EH I 26.1 mgkg KE/H TRERBV/ANALINLIR DT G, R

AEDEER & (NOEL) % 26.1 mg/kg K&E/H & L7z,

EPA 1%, 3.5 mg/kg (R E/H T & 7= Mk o #o s K& OB x5 & o 81z
DNWT, F, mHEERGETIZEIZEAD L, 2o, WEMAGETO 222
O MPoTeZ b, BHEREETIE RV E Y L, NOAEL % 3.5
mg/kg AHE/H ., LOAEL % 26.1 mg/kg AHE/H & L TW5,

WHO T &= & o Mic kST, LOAEL % 3.5 mg/kg (R&E/H & L
TWs (Z=H 6, 7. 26),

&8 v k104 AMEBHEIERER

& 5B It
1.1 g/L OO BN, S o 18 M B R E O B, AT
(59.9 mg/kg (K &E/H) gk > 2% JiE O #5 T O s
0.5 g/L L I A EE B 00 R D WD | i O #E eF B ONFE & B oo b |
(26.1 mg/kg {K&E/H) Bl oAt HEEOWAD, BEROMSEZOE I, M

fik > #& sk K OVAH %f 2 & oo A

0.05 g/L Lk I I fie 0> s ek Ko ONFH %t B & o 28 Ak
(3.5 mg/kg K &E/H)

@ HRESHAR
a. RBEEEIMSHERER (v k) (Qd BRESIEEEAR (5
v k) ERI—FER)
F344 7 v ~ (MERE, K& 58 20C) (28175 MCA (0. 30, 60, 90,

120, womwgmﬁm)ausﬂﬁ%ﬁ&ﬁﬁ%#ﬁbﬂto%&ﬁﬁ
H‘b&b%hf\_ ‘riﬁ)fﬁ%i%ga:%‘a—o

SHBEELHART, 2BEHETY U ANEKEOFEEBERBADRRD N (&
8, 24),

X9 Sy b3 EARBRMEEHAER

&5t iz i

30 mg/kg RE/H LA E | U U NERE O REA -
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® 4K -RESHRAER

a. HESUHR (v k)

YR 1~22 H® SD 7 v b (HERE) (2317 5 MCA (0, 1570 mg/L : 0,

193 mg/kg (AHEH/H) OFAKREGRBEIM T, £#&EGHTHEDOLNL
BT R 2R 10 IT5R7,

B CHEBERERERMIE NRO =N, A - BE~DOFEFERE
FWME I TR WY, B, KRR TEHEKEFTRETITbAL TR,
EPA X B8 o (R E 8 N4 i 5T LOAEL % 193 mg/kg (K& /H &
LTWwW%, WHO %, BE o KRB\ MMENFES Z F{EEMEDO LOAEL
% 193 mg/kg AAE/BH & L., ¥ 4EHEM O NOAEL % 193 mg/kg /AE/H & L
TWwWs (=He6, 9, 27),

x10 Sy FREEFSHHR

s REB VB
193 mg/kg (K /1 {5 234 o0 0 EERL
(%]

W% 6-15 H @ Long-Evans 7 v MZEB1F 5 MCA (0, 17, 35, 70, 140
IM&MN@H)@ﬁmﬁﬁﬁﬁﬁﬁbmtoE*%%@mewgmﬁ/
A& GHETOLIREROBREBEFE DB b7, Z OB CILE KR ILR
HDHENTWRWNWZ 2R L TRBY ., BAERHEMDO NOAEL 1L 70mg/kg &
H/BIZRDEZEZ0NL0, BEELTO®HRSE L7 FEMARERERIZ
WE I TW2RWY (2 28),

in vitroRE=HEER

CD-1 ~7 20D 3~6 (KEi# DK E, MCA % &t 11 FEIE D~ o FEER 12
24ﬁﬁﬁ$éﬁtoMmumﬁ%@ﬁio0050101%(m5035
0.5mM & 72> THED, 0.175 mM D EE THEEORENRD 5L, 0.25
mmeﬁf%%t<u%)mM@6MKO%@m@mﬁ%m CHERE
REE G L LT, 0.25 mM O CTHHBHEK R F . LERFEIF O LT, 0.1
megguTTiﬁ%%@ RO Loz, B, ZORE T pH
DEAVICER T HHEDOTIE R W EnREBEINTZ, MCA IZxT 25X F
~— 7 (BMCs: #hRRERBDO 5% MNES EEZTEEOK NGO
95% 1E FE R A E) 1% 0.100 mM ThH o 7-, N FfEOFEMERE L7 v o FE
e (MCA) >NV Zuulii (TCA) >v 7 uvuliig (DCA) @Jlléf‘%ﬁﬁ
Molz, ZEITTRTONOERIIBENRBERZGEME TH D & i
7= (B 29),
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® EEHHHAR

MCA @ in vitro 2 O 1in vivo @

a. /n vitro

A BR

KBRS R AR 11, 121877,

MCA ®©. /& x 7 (Salmonella typhimurium) % 7= 18 17 22884
BB TIEGEORER —2H D (R 30) , thoZ o@E (]

31, 32, 33, 34) CiZkatETh L . HEIEITHE

BEINTWARWZ &b,

BIRRRERARITIRETHLLEEAOND, vV AT 7+ — <l
BT LBHERISITMBEEDNBS ZONLLORETOLDO TH-2 (B

35), F7-.

M 47),

F v A =—ANARAZ =R EZ D Bk G (57 (8 28 #i
(Sister chromatid exchange, SCE)

R B TILEGME & BB O MR T 5 R R
NHEINTNWD (B 36, 37), YUAKDT v FOFMELENE RV
VoNIEERf I CCRF-CEM % FHuwi=
7= (=M 38) , CHO fifjd = Hw7=

DNA HEARBR CIIEMHETH - 7= (B 48),

DNA HERBRIZWVWITNbEETH -
DNA HERR CIIEMETH- - (&
b RY NI AE AW RBRICB WD T RAERETE NFER I N,

F11 MCAD /in vitroBlcEMRBREE
" fﬁ; f; H it 4 FRBIE M | AR BHE ik
f Fis
JEEZ AW
BIRZE R BB | S.typhimurium McCann et al.
TA98 . TA100 . — — 1975
TA1535, TA1537 (1 33)
S.typhimurium Mortelmans et al.
TA98 . TA100 . — 1986(& H# 31)
TA1535, TA1537
S.typhimurium Giller et al.
TA100 B - 1997(% 18 34)
S.typhimurium Huang et al. 1998
TA98. TA100 B B (%R 32)
S.typhimurium Kargalioglu et al.
TA98 + 2002(z # 30)
TA100 + +
RSJ100 — —
DNA #8155 K B Giller et al.
(SOS # ) PQ37 - - 1997(% & 34)
B AW

17




BAZFRAEZRR |~ v R U /3 E M McGregor et al.
No data + D
B L5178Y (TK+/—) 1987(& # 35)
DNA 18 & & 5 Frf==2" nhAk—FN B B Plewa et al. 2002
(2 Xy N7 vt | KMtk (CHO) No data + (M 39)
1) (AS52) ik
CHO 411 No d N Dad et al. 2013
" o data (B 47)
E bar-H t
b b U > oNERH AT No data + scobarrioyos ¢
al. 2013 (2 48)
DNA $H 17 by 38 B ~ U A T A — Chang et al. 1992
Z > b FFAE R No data — (1R 38)
b U R IEERH R —
DNA # &3 5k Fyf==2" nhAh-fifi BB K B B Sawada et al.1987
(SCE # %) MAEEE (CHL) Hja (=M 37)
CHO i1 N Galloway et al.
A -
1987 (& f/ 36)
e o IR JLH SR e Escobar-Hoyos et
b b U S oRERHR A No data +
al. 2013 (& & 48)

+: e — e

(&%)

D E N B DD R E T O BB

MCA% ARE-bla HepG2 L K — & — i fu ik e OV b b b B2 B (2 W 72 3
BICBWT, BIEA MLV RAIGEBBETHOBE VNN LIZZ &b,
MCAIZE{LA N L 2 ZFET L2 R (ZHR49),

b. /n vivoiE&
vavuYauNTOREIZ MCA ZiREER G U 7= £ 25 ME Bt 22 08 &8 2

(sex-linked recessive lethals :
nigmnoi- (2 8),
i K OVE 2B T 5 DNA 854 Wy

F12 MCAD /invivoBloaMHBER

SLRL) RBR CITZHREREDOFERITAL S
Z v b ORI N~ 7 A O FlE. Mg, + 48
AERITIEETH -7 (2 38),

B o il A x5 R R
SR
(4 1) (RS
EMELVERIE | v avParx Foureman et al.1994 (&
22 IR 7E A BR R
DNA S G | ~ 7 A ¥, Mg, + =K. 8§ - Chang et al. 1992(% & 38)
L7 7 v bl -

+ Bt — B
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(3) EbADEE

MCA I2L%5t hOFEFMDLIT, KEBIZEHBERBKESRE L-Z LI
KB REREICLD LD TH D, Millischer © (Z 13) N
L7z 74 & Kusch 6 (B2 12) Z#E LI 1405 H, 54T T L, 2
LT EMERE L 2o 72 EIE Lz, BRRERIZ., ZEOKE, EH #HRE
W (e ) HRAAROAE (Hk, KiLE, ODEXREREZRLE) KONE
LS TH D, FALFEHA L E L CIE, EisE 1K U U ALE & £
YBHEERTVRF—VA, REOWD, 7V T7F=2 U UBEO EANED L
N, ETITAMERE O 4~18 KM 14 U, Ml fEd T, . O
EOBEOBENRD b (BW 11, 13), £7-. kKo B, Hib
BT AOHENRNKEE, sHEOaLFaf FREOHRERAHEGICELVIEE 4
HRZICHEE LEZEMNS D (20 12), 8HEO SR EZEE Tid. MCA
ERALL Z L7 AABOREEZ N T 2250 R#HELE L TERAT L LS
nTns (M8 13),

SR> T MCAICIEZE SN, MEOBEZ AW, HERPFIER L
o T ER B HREIN TS, BEBERKIZO2DL T, MCA [THESNITH
OEmEBETHRNIN EHERPFHEEKRZSISEZ L BEEENEERERED 5%
EHALLAE . PTHEOBEEILBBINTCRETMEE OBEENRBEEL R L
7= (ZH41),

MCA O OBEEICEI D WERFBEEEREZ R LIZIEF N RE I N T
W5, 55 D BMENBEZAR TH0~75mL @ MCA A L, &M, 1 f#
CIRMBIRIEZ R LT, Z82O/ME. BARBEARE, REET Y F—2 X
2, ME NI A2 LD M/ DN b vz, WM IR #EE ERE O IR
e LTI AT o, BAREOIER D MBI RN ITh iz, 155
M, BE TR ISR, /R ERZ R L, MCA g8 5 H#%ITHE
L7 (2H42),

14 3% O BE DA R OIRE O T2 BRI MCA OfEdh 2 B4 S vic, B o
JER A LD 24 Bl ICHARZE 22 TR, BT o2EEUE RO
BV, RIE2Y 39CETEND , LMo HiER BN, KFE
BHEORBTICH T HOMUELRZCHIE L (2 43),

10D BEDOIEEES 2. 4 RBEDO =D MCA (0.08%) %iz L7-Hf Tt
BLT-, 16 ok, BEEALOERBIZKED LS el zK LT, EKEOAE
NBROOLNTZ, REDOKTHEF LD, " HEBHEDITELEL, BEZLD
BRI FEOAIHENE I N (BR 44),

" WHO. EPA X R M pEZ Bl 23 & LT 22, Biakik I b2 5] & & 2 3 612
ZW, E NTEMEZSISE T LT DEMAN LRV ToD, HEAEL WV,
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2. EE#EEOSEM (F 13)
(1) International Agency for Research on Cancer (IARC)
IARC X MCA O NAMSFHEZIT > TV,

(2) Joint Expert Committee on Food Additives (JECFA)
A 72 L

(3) WHOERHEKKEHA FSAVEIR —RRUZREHTIER
(BB A45), F 4R (BB 2) RUBMXE (BEI)
T v RO~ T RO 2 4F K5 HRER T, MCA (2328 APEIERE
D HENENoT (B 8), MCA #iix, W< oo B MR Tk
P BHEDRC >R E R LN, RREBRFIIRE R o7 2
D A ﬁmm&ﬁﬁm&#oﬁﬁ_kﬁ% Z v b 104 ¥ K5
AR (S M 26) 1231 5 MK O kK OVFE s 8 & 8 012 5 5 < LOAEL
3.5 mg/kg IKE/H T, RAEFE{MHEE L LT 1,000 (Fiz 10, {EKZE 10,
LOAEL 6 04 R O MR AT BEERBR T — 20372\ & 10) %
WH LT, TDI X 3.5 pg/kg h&E/H & B SN,

(%)
TDI OB KD FHEFE %2 20% & L, KEH 60 kg DK A D 1 HOERK &
Z2LELT, WA RTA4 A 20 pg/L (SnBULEEfE) R E ST,

(4) RKERZERET (EPA)
Integrated Risk Information System (IRIS)

EPA/IRIS T, {bFWE OFM%A ., TDIICHEY TR OB AE (&
N RfD) & L CTEMEIERDAMEDOEHRZEMEL TWDH, £ b 5 —FH T,
WA EIZONT, BERAUEDEHIZOWTOFHRZRMmE L, LB T
T, MAOBBEIZLD2 VA ZIZONTOFEREZEMRL TV D,

EPA/IRIS (21X, MCAIZBHT 57 —#»n72v, LrL. EPA (% 6)
@ [Drinking Water Addendum to the Criteria Document| TiX, LLF
DEricEEINLTVWS

2

i, invivo 7 v MV, ROERFERBRTHETHLI LoRELH D (ZH]39),
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@ #0RfD (38 6)

il S 52 ¢ & N FEAAR B & ER A
(UF) ¥ (MF) =
(RfD)
RE WD T B D A kF NOAEL: 3.5 mg/kg 300 1 0.01
FOMxtE&EOHD, B KHE/A A il FE AR EK mg/kg{k
EREROMA, BHEMEAE LOAEL: 26.1 mg/kg (F7ZE 10x{d #/H
BB, PR M & RE/ A K7 10x7 — (i o A
Ot EEO KD (5K A ARIE 33 PR AE)
26)
@ HHILhAM

EPA I3 1999 FDO T A FT 4 % (B T) 2K S3&, MCA % Tt b
X N AMEDORENICIZ A+ 4 (inadequate for an assessment of
human carcinogenic potential) ] (3 L T\ 5,

B K T MCA ¥ 2B 95 2006 4F @O EPA OfF & CETIZ, B M2k
5 MCADENAMEZRET H2WMENTNWZ & LLEFE I ATZHAR (&
8 TRMNVAMDIEIITIA DD Rholel, EERENRRODHLTH
V. 2HEBLIPREBRINL TRV L, ToWEUAOE THBRE STV
WZ EENL, EFEO MCA OB AMEICET 2 HEITHEY THDH E LT
W5,

(5) E&EFHEE

BN EICBT A KEEEDO RE LOBROFMOMEIILL TOLEEY TH
5 (1),

FENAMEEZRTHEIITIRD S vwd T, MCA ® TDI : 3.5 ug/kg A&
/BT 104 D Z v F OAKE HRE (DeAngelo, 1997) TH 6 L7z
b Mo OVAR s Pk 2 B o0 B 0N 2 AR 12 sk & 7= LOAEL (3.5 mg/kg K&/
H) ZREICHAEINT, FEEEOEEZDO UF100 &, NOAEL ofkb Y
IZ LOAEL # W72 Z & @ UF10 = & A 72/ 4 UF1000 2@ H S vz, K
BEAKIZHK 925 TDIOFHER L L T20%%@HL.50kg DIKEOE A 1
H 2L OEIKEERT S ERET S E, MCA OFFlfEIX 0.02 mg/L

(=175 pg/L) kDB D,

IS R 2 BB OB DY) 7R3 A BRI & % iR AR G M BF %R O T 5
T=ERARELTWVWDLD, UFEZ3LLTWD,
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#= 13 WHO (2 & % MCA @ TDI kI & B ') R &Rl

il NOAEL LOAEL Tk FEREK TDI
(mg/kg KE/H) (ng/kg IRE/H)

WHO/ Z v b 104 ¥ E K — 3.5 1,000 3.5
DWGL KGR (S 26) 10(FE 7) X 10(fH
% 4 f) BT D MR R #43)10(LOAEL
(2011) (Gt b Ko OVFH b B & 1 1 R O % i A
) 2B Bl P R T
— NN k)

EPA/ Z v hoO 104 AR 3.5 26.1 UF:300 10
IRIS KGR (R 26) 10(Ff 72) X 10(f#
(2005) BT D IRERA N h3E) x 3 (F—

g o> st Je ONAH xf B N

B, BEEOM
AN RN SO
I, JR M oD ek Ko OV AR

st B R B
UNSEN Z v ho 104 ¥ K - 3.5 1,000 3.5
(2003) KGR (S 26) 10(FE 7) X 10(fH

BT D MR f£#2)10(LOAEL

(s seb fe OVAE o A 4 D)

)
3. =R

WRE244E B O K ERMEFIC B 1T D MCAD KIE A O HIR I (F14) b,
FHEM SR T D REMENTHDL & FAKICEWTIE, KEEKE LM
(0.02 mg/L) ®10%~20% DM SN 1ETH > 7228, 1T & AENR10%LLT
(289/290M15) TH 7=, T/, HARKIZEB W TIE, FEEIZ90%~100% D
M R2E T > 7208, 1T & AENRI0%LL T (5,960/5,993H1 55) TH - 7=,
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=& 14

KEKTORHKRE (SH] 46)

B 1 5 % FE oy A &
e ‘
K e U
. WZxF9 | 10% LA 90% 0100
Ak 5 2 T | 10% | 20% | 30% | 40% | 50% | 60% | 70% | 80% | ~ | %
;]| | A ~ ~ ~ ~ ~ ~ ~ ~ 100 | i
X 20% | 80% | 40% | 50% | 60% | 70% | 80% | 90% | %
% % ~ ~ ~ ~ ~ ~ ~ ~ ~ 0.021
D Ve ~0.002 0.004 0.006 0.008 0.010 0.012 0.014 0.016 0.018 0.020 (mg/L)
il bth 1 3% (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) ~
B 290 289 1 0 0 0 0 0 0 0 1 0
ER TS 75 75 0 0 0 0 0 0 0 0 0 0
BN 18 18 0 0 0 0 0 0 0 0 0 0
K H T Ak 62 61 1 0 0 0 0 0 0 0 0 0
Z O 135 135 0 0 0 0 0 0 0 0 1 0
&k 5,993 4 | 5,960 23 4 1 1 1 1 0 0 2 0
£ K 1,106 | 1,091 13 0 1 0 1 0 0 0 0 0
el & AW 283 275 7 1 0 0 0 0 0 0 0 0
K HF Ak 3,128 | 3,121 1 3 0 1 0 1 0 0 1 0
Z O 1,452 | 1,449 2 0 0 0 0 0 0 0 1 0
(PRk 24 4F B2 0 &R )
III ﬁﬂﬂﬁ_ﬁﬁ"/ = n:l:{ﬁ
MCA IZoWTiX, B h~DEEIZBWT, SKE/KZHB U7 MCA Hito
MR EIC L DB HEL OB AMICE T M EIT VD BREZREIC LD B
GEOIEIRNDNAELCLTZHRESC., BERBOR OBREIZ X0 &M R & EE R
Vo Lt%&%ﬁw@;é
B FEERIZ L DB iob\f WXL IERDBAE L LT, D, FFIE. B,
H*“@ﬁﬁigwﬁm mwgnfwé %ﬁ PElZHOWTIiX, 7 v b

kO~ 2wz 2 FREAKREICLDEDNA
104 J# M ROK I 512 K 2 R0 A

lés %ﬁ%?ﬁﬁbhflﬂéﬁ\

ERER, 7 v bz vz
W ORERIZE

WTH, BRAMEZRTETRIZREO LTV, £72,. TARC X MCA I
DWTHNPAVEDRIHZIT> TR,

BWAZFTMIZ DWW TIZ, invitro 1238\ T, DNA #1458 Y (K 25 A B
TS H o 7o HBIRRAE R B CIIBEME Ll s, — . invivo
DEBfLHEERBRCEEETHY, BIRATELNLTWDSH AL IE, MCA

NAEKRNTEEEEZ R THBERERIZ R NE O ERE

Iz s 5,
Loz &b, MCA DU R ZFMICEWNTIE, TDI 2% ET 5 2 &2
WY THDHEHM L, FHOERIBMICL IR OBERBRO T2 5 EZED

mWREIZER LT,

FHROKBEEGEERBRICBVWT, bEVWVARTHEEEERRD L

AERIZ., 7y b 104 AR EERBRTHY . 26.1mg/kg KE/H THHHE

VRGO, XA, HEK, TOMOEEHEELSEBCHERND DN, HAKEHS

(2012) OFAEMK RO F F i,
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IR O WD . IR O st & OVFE % B & Ok . B g o Kok R . B R
DA E &M, 3.5 mg/kg KE/H LL _E T K O & 3 & OV xF 8 & 0 &1L
DROLNTE, 205 LM K NHEFEEOENLICONTIE, 3.5
mg/kg RE/HHEGRETHMAAZLN TWE R, Mgl E&2IIEHET

WA L TR, ZCOREZREZELHAR T2 LI TERNES X
bz, TofE%E . LOAEL 1% 26.1 mg/kg {AHE/H . NOAEL i 3.5 mg/kg
KE/HEEZZ DT,

— . PERER e A - BAEFERBRICET L ®ME LIRS, oD T v b
DRBRICBWTHAET - BE~OEENREINTWD, IR 1~22 HIZ 193
mg/kg R E/H O MCA % oK 5 L 7= 328 Tid. R84 o 4 5 88 040 1338
DOENTZLOOREZHNEEBEIRDOLNTELT, LIz, Z2ORRITIT—HE

OHBRTHY ., BEREEREXITDLTWAR W, £/, &4E 6~15 HIZ MCA
ZRROKE LEZERTIZ, HEAEDO 140 mg/kg A E/ B & G5 TOIRE &
DEERFENRBDOOLNTWVDS, TORBRTITIEEEFTIIRDODLAL TNV
CERMRLTEY, B4AFHEMDO NOAEL 1X 70 mg/kg (AEHE/BICR 5 L& X5
NHD, EELRTOHmE L272L FEMARERGERITRES LTV AR Y, (72
B, invitro B2 CTlX, MAE T BB O LN 5O R E CTORAERE O A e
ZoREE L TWD,)

LlEoimmzbsEz25E, 7y b 104 BMRAFERR CBEZINTK
BEHIN = O P . ik O kE e VR 3 B & O WD B g O M3 E & .
B FE kBB INIZFE S W2 NOAEL @ 3.5 mg/kg A E/H 12 &S5\ T, TDI
ERETHIENRYTHDL s, £72. Z® NOAEL »» 5 TDI
ERODEOARMEFEMAEE LTk, M 10, A2 10, A - BEAEFEN
MAINDIN, T—HXARARLETHZILEEZEELZ 102 EBMLE, LEER-o
T. NOAEL 3.5 mg/kg (AHE/HIZ, RNiEFE(RHE 1,000 @ H L T, MCA ®
TDI % 3.5 pg/kg A&E/H L 3% E L 7=,

TDI 3.5 pg/kg (A H/H

(TDT &% &R L) 104 J A AR K # 53K Br
(4 Fili ) 7 v b

(H11H) 104 i [

(&5 )7 1k) oK & 5-

(NOAEL &% EMR LT ) PREHE N =R O o T g O #E ek K& OV
xt BB ORCD | B Eo R EE R

K B oD FE kF BB & BN
(NOAEL) 3.5 mg/kg A/ H
(A~ e 2 A2 50 1,000 (FE72 10, fE{KZE 10, AFH - %

AEtEICET 57 — 2 A2 10)
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(&%&)]

KERKEEO LERTHHEE 0.02 mg/L DK ZKE 55.1 kgbH)D AN 1 H
W0 2LEBAKLESGA. 1 Y720 KRE1kg OEBIEIZ, 0.73 ng/kg (K&
/IBEEZONS, ZOfEIX, TDI 3.5 ng/lkg AE/HDOFI 55D 1 Th b,

VERL 2643 H 31 ARMEEEZBEATRE LEZERTEY 55.1kg # IV TEE 21T -
7=,
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# 15 HHBRIZH (+5 NOAEL &

% #HFE - NOAEL | LOAEL
T R . A B A TV RARA b (mg/kg | (mg/kg T &
P - B (mg/kg K&E/H) KE/H) KE/B)
gkt
i ey 16 H A | yiiE (oo A 120) 120[E] 240[E]
a | B6C3F: 5 B/ |y, EE ., ARES) | (H 7 H GA 78
I 1 K | OIRT, BB, R, | #5H 90) | #HE
518 5. IR, =55, ', MK 180)
BOARAK T K OME 0 K5 B
= (240)
fi| 7 v b 16 A | &yt (7.5) 7.5[E]
b | F344 5 A /i (# 78
I 1 iR K B # 5.6)
5/ 5
fi| =7 & 13#M |2V =277 —EfH D | 100[W] 150[W]
¢ | B6C3F: 5 B/ | B (Hf 150)
e e K &
20/ 7 5
fi| 7 v b 13 [ | A O g E & A | g = 30[E]
d | F344 5HME |V raaRxT T —¥iEMHD (7 H
i ok ¥ | EF (H 30) i
20/7#¢ = 21.4) [E]
30[W]
fi| 7 v b 90 Hf | BUN L&, v 15
e | SD Mok | 2EE RS ALT k& (MCA
I 2 5. miEH Cr E&H (M 15) 12 mg/kg
1077 RE/H
FH 24 )
B~ R 2FEM | AFELR0KT (HE 100) 50[E] 100[E]
a | B6C3F: 5 B/ | FHWAREORKAD LR E | (7 H GA 7 H
I 1 oKk 8 | Eofed (HE 100) #a RO LR 71)
60/%+ 5. SRR O RIE K NEiE O | 35.7)
- B ok (100) | 50[W]
& 7 v b 2 4F [H] FENEOMERY — 7 15[E]
b | F344 % 5 H/HE | BAMEHM, EFEFET GA 7 H
i oK B | (M 15) Bl 11)
70/%E 5. 15[W]
2 7 v K 104 38 | W o ekt K OV xF & & | 3.5[E] 26.1[E] WHO & EPA OB
c | F344 i O (3.5) 3.5[W] L S ik
1 AR E | REHEMEOR A KO | 26.1[A] WHO % i i o #e
50/ % 5. ot K OVFH Skt 5 & o D | *f B B K OVH &% &

ik o B O RO

FA kb & o H 0 M ek o s

xt & ONFE %F E & o
(26.1-)

B oo W hnic k&S
% ,EPA 3K & O
A I o ik B R
o OVFH b B & D ik
D R O E & O
A kS B o fH kBB

o N

, TR Jigk oD e et

B MOV X EE
OWPICE ST

oL

26




B RE - NOAEL | LOAEL
TR . B fl T KRR A v b (mg/kg (mg/kg fif &
PE - @Y (mg/kg IK&E/H) RE/H) RE/H)
bghiss
El 7w b R 1 | B8  REEMMmE | ¥ A& | 193[E]
a|SD -22 H (193) 193[W]
i3 R - B L
10 T (xf | koK #
e # 55| 5
Jt)

i AR RERER, 2 BYEE R, A B - RAERERER

[A] : &3, [W]: WHO,

[E] : EPA. #FH : &AM RTE2LZES

27




AEAMEFTHEARALEZBESIZIDODVWTERIZAL - 1=

ACGIH oK [ BE i A MR 2w

ALT TI7=T7I ) T AT 2T —E8

AST TANT XTI /) T AT =27 —F
BUN i H R 35 % 3R

CHO F ¥ A =— XL AL —JIE ORIk
Cr JVvTrF=

EPA K E B 5L R T

F344 7 v  Fischer344 7 v I

IARC = BR 23 A BF FE R B

IRIS e AZHHRY AT A

LDso R &

LOAEL e/ w1

mAST bR TTI NIRRT T — 8
MCA =R (7]

NOAEL i X

NTP KEEEEE T v 7T A

RfD Z R &

SCE Tl Bk Gk €8, 53 AR A2 i

SD 7 v k Sprague-Dawley 7 v k

TDI i 72 — B # &

28



<SHE>

1

10

11

12

13

RS, K AED R LB 5 R B 15 4F 4 | EARE
BHe. EEBEAEDS., AEEBHEMZERS 2003

WHO. Guidelines for Drinking Water Quality, Fourth Edition. 2011
WHO. Air Quality Guidelines for Europe, Second edition. 2000

{LZEME O Y 2 7 3£ Ver. 1.0 No.102 £ / 7 1 o Ffff# Chloroacetic
acid (L FWE Pk RS SR IE B S 5% 5 : 1-80 CAS & &5 : 79-11-8
2008 & 2 A

ACGIH (CkEPEXEMAEFMES) : monochloroacetic acid, 2006

US EPA. (Enviromental Protection Agency) : Drinking Water Addendum
to the Criteria Document For Monochloroacetic Acid U.S. Environmental
Protection Agency Office of Water (4304T) Health and Ecological
Criteria Division Washington, DC 20460 www.epa.gov/safewater/ EPA
Document Number: 822-R-05-008 Date: November, 2005

US EPA. (Environmental Protection Agency) : Guidelines for carcinogen
risk assessment. ( SAB Review Draft) . Risk Assessment Forum,
Washington, DC, NCEA-F-0644.1999

NTP (National Toxicology Program) : NTP technical report on the
tocicology and carcinogenesis studies of monochloroacetic acid (CAS No.
79-11-8) in F344/N rats and B6C3F1 mice (gavage studies). 1992; (NTP
TR 396. NTIS Publication No. PB92-189372)

WHO (World Health Organization) : Monochloroacetic Acid in Drinking
water Background document for development of WHO Guidelines for
Drinking-water Quality. 2004

Saghir SA, Rozman KK: Kinetics of Monochloroacetic Acid at Subtoxic and
Toxic Doses in Rats after Single Oral and Dermal Administrations.
Toxicol Sci 2003; 76: 51-64

Kulling P, Andersson H, Bostrom K, Johansson L A, Lindstrém B,
Nystrom B: Fatal systemic poisoning after skin exposure to
monochloroacetic acid. J Toxicol Clin Toxicol 1992; 30: 643-52

Kusch G D, McCarty LL P, Lanham J M: Monochloroacetic acid exposure: a
case report. Pol J Occup Med 1990; 3: 409-14

Millischer RdJ, Jouglard J, Vincenti M Ruty J, Contassot JC: 1988.
Monochloroacetic acid seven worldwide cases of systemic poisoning
resulting from accidental skin contact. World Health Organization,
Copenhagen, Denmark, illustrated paper, from Occupational Health in
the Chemical Industry XXII ICOH Congress, Sydney, New South Wales,
Australia, September 27-October 2, 1987, pp.138-144

29



14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

Xu X, Mariano TM, Laskin JD, Weisel CP: Percutaneous absorption of
trihalomethanes, haloacetic acids and haloketones. Toxicol Appl
Pharmacol 2002; 184: 19-26

Hayes FD, Short RD, Gibson JE: Differential toxicity of
monochloroacetate, monofluoroacetate and moniodoacetate in rats.
Toxicol Appl Pharmacol 1973; 26: 93-102

Saghir SA, Fried K, Rozman KK: Kinetics of monochloroacetic acid in
adult male rats after intravenous injection of a subtoxic and a toxic dose.
J Pharmacol Exp Ther 2001; 296: 612-22

Bhat HK, Ahmed AE, Ansari GA: Toxicokinetics of monochloracetic acid:
A whole-body autoradiography study. Toxicology 1990; 63: 35-43

Bhat HK, Ansari GA: Covalent interaction of chloroacetic and acetic acids
with cholesterol. J Biochem Toxicol 1989; 4: 189-93

Kaphalia BS, Bhat HK, Khan MF, Ansari GA: Tissue distribution of
monochloroacetic acid and its binding to albumin in rats. Toxicol Ind
Health 1992; 8: 53-61

Dote T, Kono K, Usuda K, Shimizu H, Tanimoto Y, Dote E, Hayashi S:
Systemic effects and skin injury after experimental dermal exposure to
monochloroacetic acid. Toxicol Ind Health 2003; 19: 165-9

Toshina Y, Dote T, Usuda K, Shimizu H, Tominaga M, K. Kono K: Hepatic
injury and gluconeogenesis after subcutaneous injection  of
monochloroacetic acid in rats. Environ Health Prev Med 2004; 9: 58-62

Shimizu H, Dote T, Usuda K, Toshina Y, Kato J, Sakai A, Furuya E, Kono
K: Therapeutic effects of glucose infusion on monochloroacetic acid
exposure in rats. Toxicol Ind Health 2002; 18: 389-95

Kato J, Dote T, Shimizu H, Shimbo Y, Fujihara M, Kono K: Lethal acute
lung injury and hypoglycemia after subcutaneous administration of
monochloroacetic acid. Toxicol Ind Health 2006; 22: 203-9

Bryant BdJ, Jokinen MP, Eustis SL, Thompson MB, Abdo KM: Toxicity of
monochloroacetic acid administered by gavage to F344 rats and B6C3F1
mice for up to 13 weeks. Toxicology 1992; 72: 77-87

Daniel FB, Robinson M, Stober JA, Page NP, Olson GR: Ninety-day
toxicity study of sodium monochloroacetate in Sprague-Dawley rats.
Toxicology 1991; 67: 171-85

DeAngelo AB, Daniel FB, Most BM, Olson GR: Failure of monochloroacetic
acid and trichloroacetic acid administered in the drinking water to
produce liver cancer in male F344/N rats. J Toxicol Environ Health
1997; 521 425-45

Johnson PD, Dawson BV, Goldberg SdJ: Cardiac teratogenicity of
trichloroethylene metabolites. J Am Coll Cardiol 1998; 32: 540-5

Smith KM, Randall JL, Read EJ, Stober JA. Developmental effects of

30



29

30

31

32

33

34

35

36

37

38

39

40

chloroacetic acid in the Long-Evans rat. Teratology, 1990; 41(5): 593
(Abstract P164).

Hunter ES 3rd, Rogers EH, Schmid JE, Richard A: Comparative effects of
haloacetic acids in whole embryo culture. Teratology 1996; 54: 57-64

Kargalioglu Y, McMillan BJ, Minear RA, Plewa MdJ: Analysis of the
cytotoxicity and mutagenicity of drinking water disinfection by-products
in Salmonella typhimurium. Teratog Carcinog Mutagen 2002; 22: 113-28

Mortelmans K, Haworth S, Lawlor T, Speck W, Tainer B, Zeiger E:
Salmonella Mutagenicity Tests. 2. Results from the testing of 270
Chemicals. Environ Mutagen 1986; 8: 1-119

Huang, J., Li, H. and Gan-Huifan, W.-K. (1998) Mutagenicity of typical
organo-halogenated compounds from drinking water. Environ. Sci. (B
BR5) , 19, 54-57. (in Chinese)

McCann, J., Choi, E., Yamasaki, E. and Ames, B.N. (1975) Detection of
carcinogens as mutagens in the Salmonella/microsome test: assay of 300
chemicals. Proc. Natl. Acad. Sci. USA, 72, 5135-5139.

Giller S, Le Curieux F, Erb F, Marzin D: Comparative genotoxicity of
halogenated acetic acids found in drinking water. Mutagenesis 1997; 12:
321-8

McGregor DB, Brown A, Cattanach P, Edwards I, McBride D, Riach C et
al.: Responses of the LS178Y tk+/tkmouse lymphoma cell forward
mutation assay: III. 72 Coded chemicals. Environ Mol Mutagen 1987; 12:
85-154

Galloway SM, Armstrong MdJ, Reuben C, Colman S, Brown B, Cannon C et
al.: Chromosome aberrations and sister chromatid exchanges in Chinese
hamster ovary cells: Evaluations of 108 chemicals. Environ Mol Mutagen
1987; 10: 1-175

Sawada M, Sofuni T, Ishidate M Jr: Cytogenetic studies on
1,1-dichloroethylene and its two isomers in mammalian cells in vitro and
in vivo. Mutat Res 1987; 187: 157-63

Chang LW, Daniel FB, DeAngelo AB: Analysis of DNA strand breaks
induced in rodent liver in vivo, hepatocytes in primary culture, and a
human cell line by chloroacetic acids and chloroacetaldehydes. Environ
Mol Mutagen 1992; 20: 277-88

Plewa MdJ, Kargalioglu Y, Vankerk D, Minear RA, Wagner ED:
Mammalian cell cytotoxicity and genotoxicity analysis of drinking water
disinfection by-products. Environ Mol Mutagen 2002; 40: 134-42

Faisal Siddiqui M, Ahmad R, Ahmad W, Hasnain AU: Micronuclei
induction and chromosomal aberrations in Rattus mnorvegicus by
chloroacetic acid and chlorobenzene. Ecotoxicol Environ Saf 2006 ; 65:
159-64

31



41

42

43

44

45

46

47

48

49

Pirson J, Toussaint P, Segers N: An Unusual Cause of Burn Injury: Skin
Exposure to Monochloroacetic Acid. J Burn Care Rehabil 2003; 24: 407-9

Nayak SG, Satish R, Gokulnath: AN UNUSUAL TOXIC CAUSE OF
HEMOLYTIC-UREMIC SYNDROME. J Toxicol Sci 2007; 32: 197-9

Chapman T, Mahadevan D, Mahajan A, Perez-Temprano A, McDiarmid J:
Iatrogenic Full-Thickness Chemical Burns from Monochloracetic Acid. J
Burn Care Res 2006; 27: 545-7

Baser NT, Yalaz B, Yilmaz AC, Tuncali D, Aslan G: An unusual and
serious complication of topical wart treatment with monochloroacetic
acid. Int J Dermatol 2008; 47: 1295-7

WHO. Guidelines for Drinking Water Quality, third edition, incorporating
first and second addenda. 2008

HAKBEWHZS. KEHKE FRk 24 M. 2012

Dad A, Jeong CH, Pals JA, Wagner ED, Plewa MdJ: Pyruvate remediation
of cell stress and genotoxicity induced by haloacetic acid drinking water
disinfection by-products. Environ Mol Mutagen. 2013 Oct;54(8):629-37.
doi: 10.1002/em.21795. Epub 2013 Jul 26.

Escobar-Hoyos LF(1), Hoyos-Giraldo LS, Londono-Velasco E,
Reyes-Carvajal I, Saavedra-Trujillo D, Carvajal-Varona S,
Sanchez-Gomez A, Wagner ED, Plewa MdJ: Genotoxic and clastogenic
effects of monohaloacetic acid drinking water disinfection by-products in
primary human lymphocytes. Water Res. 2013 Jun 15;47(10):3282-90. doi:
10.1016/j.watres.2013.02.052. Epub 2013 Mar 13.

Pals J, Attene-Ramos MS, Xia M, Wagner ED, Plewa MJ: Human cell
toxicogenomic analysis linking reactive oxygen species to the toxicity of
monohaloacetic acid drinking water disinfection byproducts. Environ Sci
Technol. 2013 Nov 5;47(21):12514-23. doi: 10.1021/es403171b. Epub

2013 Oct 10.

32



	＜食品安全委員会委員名簿＞
	＜食品安全委員会化学物質・汚染物質専門調査会専門委員名簿＞
	要　　約
	Ⅰ．評価対象物質の概要
	１．用途
	２．一般名
	３．化学名
	４．分子式
	５．分子量
	６．構造式
	７．物理化学的性状
	８．現行規制等

	Ⅱ．安全性に係る知見の概要
	１．毒性に関する科学的知見
	（１）体内動態
	①　吸収
	②　分布
	③　代謝
	④　排泄

	（２）実験動物等への影響
	①　急性毒性試験
	②　亜急性毒性試験
	a.　16日間亜急性毒性試験（マウス）
	b.　16日間亜急性毒性試験（ラット）
	c.　13週間亜急性毒性試験（マウス）
	d.　13週間亜急性毒性試験（ラット）
	e.　90日間亜急性毒性試験（ラット）
	③　慢性毒性試験及び発がん性試験
	a.　2年間慢性毒性試験（マウス）
	b.　2年間慢性毒性試験（ラット）
	c.　104週間慢性毒性試験（ラット）
	④　免疫毒性試験
	a.　13週間亜急性毒性試験（ラット）（②d.　13週間亜急性毒性試験（ラット）と同一試験）
	⑤　生殖・発生毒性試験
	a.　発生毒性試験（ラット）
	⑥　遺伝毒性試験

	（３）ヒトへの影響
	２．国際機関等の評価（表13）
	（４）米国環境保護庁（EPA）
	①　経口RfD（参照6）
	②　発がん性
	（５）厚生労働省

	３．曝露状況

	Ⅲ．食品健康影響評価
	＜参照＞

