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1 AEMSEE (N2

LB
A7V —= 2 TEHl R OV F R [ Tl AFMN 7 7 22O 0n T, BRI 2] (Ames
Bt Y lkBRtE) &S Tnd, S HICHEBET. BRSO IMIZI T 5 30% 4 & &
L. AEMEFG I & LT, XV NMEREEEICRE T 2 A E M 217 - 7=,
AEMEREAMN T CiX, AFEMEFHE T ORI, BEfF ORI ES 2 & U CHE M H
ARAEL, ¥F—RFT 4 Z@FE L, AEEHIELZ LT 27200217272,
ARFIE T 1,2-Y 7 v a7 a8y OW B O BN #ERE L LT 4.70 mg/m’/ppm P
Rz,

1-1 —fiB&EH%

1-1-1 BORE
(1) ANDEE

W TIRIETH 20, HERENEBEHE N HHY . AOROREBICEBIT A ERITE
LIV ThhoTe,

(2) B~ DEE

FEERE KT 5 — i EEORBER (&0) O —2 27 ¢ OMELZLLTIIRT, £
7o, F=REFT 4 G OMIE LN —REERBROFERERI-1ITRT,

138 (5 BH/AE), Hd SD 7 v b (15~16 JL/Rf) (2 12-Y 7 v 7 a0 2l o
FehH U7-iBr (%55 £ 0,100,250,500,750 mg/kg/day) Tl. 100 mg/kg/day LL b CHAE BN
BB BT (AR 1o BREE & HE T 58T 5%,10%,22.5%1K ) . 2 i
DO 2 7~ MK F A FIE O LB BIZ ST 1,100 mg/kg/day LA ET 12O E Y L E
VHENN,250 mg/kg/day LA ET 13D~~~ 7 U v N RONEZ v B2 OB 541,100
mg/kg/day VL b CHEIBHGRICI T 2 ~E T U k& R OSRMEKE M= L A > F O
B BT, 250 mg/kg/day UL BT, K QBRI 5 7 V& T4 REOEM, I
ik K O Ui 0D FH 6 B E: D HE N 28 7 55 41,500 mg/kg/day LA ETHELL BB L, A AR
SN, KR O R B ROBMERE D Siviz, 1 BRI OREHMO%, LA EDRE
MEl{E L7~ (Bruckner ef al., 1989), Z ®Oiklk® LOAEL X 100 mg/kg/day TH 5,

BB, F—ALT 4 L LN TOHFRIZONTHEE L,

1338 (5 B/AR) ., KEtED F344 7~ & (15 PU/M/EE) 12 1,2-0 7 a a7 a oS0 58k
A5 U=kt (5 & : 0,20,65,200 mg/kg/day, EPA 74 K7 A > &K1 GLP %
) IZBWT, MREMICEET S EEIIA LN o2, 65 mg/kg/day PL_EOIETEE
JE O RE I ININHE 23588 S5 7= (Johnson and Gorzinski, 1988 : OECD 2006 @ k5| ), =
DR D NOAEL d 20 mg/kg/day TH 5,

W20C,1 [IEE LT L AT AR S = 70 7 112.99+24.04=4.70[mg/m’/ppm]
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2 [ (103 JEf,5 BAE) . KEMED F344 Z » b (50 PL/ME/BE) 12 1,2- 7 v F Ry
Z SRR G U728 0 AR B (Be 5 &l 0,62,125 mg/kg/day., 1 0,125,250 mg/kg/day)
IZBWT, BB CHOAEFRITIAREITKS, RAERE T IREE & TR HERO#E
T 14%., METIL 24%IK T L, IRHEREOHERE T S%IE T L7e (FEHFRIAREIT A, £
7o e R 0D M oD AR C U3 B R B A B B & R Ry S NI R M B E 0D % AR ER AN
NIBO BT, METITARH ERE O A THIR OB L DI AR IMN RO Sz, mHE
BRI AR MRS | HIROBERLE F 2 B2 1 FlICRBO blzD A Th -7 (U.S. NTP,
1986), Z Ok LOAEL X 125 mg/kg/day TH 5,

£1—1 12-/ooFaon—BEORBRER @&QD)

w55k LOAEL NOAEL, BMDL .
i & i y o 2 !
PR SR R T ik
Z v b | REREO | HE o 0,62,125 125 mg/kg/day NOAEL: ND [ # A 2] | U.S. NTP, 1986
24 mg/kg/day (89.3 mg/kg/day)
(5 A/E) | M 0,125,250 [MERE oDt FEHE NN &5 ® BMDL;gp: ND
mg/kg/day i, MEOFLAREAZ K] | [SD A H]
Fw b | RERO | MEME : 0,60,125, 500 mg/kg/day NOAEL: 250 mg/kg/day | U.S. NTP, 1986
13 34 250,500,1,000 (357 mg/kg/day) (179 mg/kg/day)
(5 A/##) | mg/kg/day [ 8-16%]]
KB ® BMDL,gp: ND
[SD AHA]
~ A | EElEED | HEME : 0,125,250 125 mg/kg/day NOAEL: ND U.S. NTP, 1986
24 mg/kg/day (89.3 mg/kg/day)
(5 A/iH) [AE ERZIRE .,
R R - BE3E]
~UA | mERE A | R 500 mg/kg/day NOAEL: 250 mg/kg/day | U.S. NTP, 1986
13 8 0,30,60,125,250,5 | (357 mg/kg/day) (179 mg/kg/day)
(5 BH/AE) | 00 mg/kg/day [T D722 (R HE N4
] &5 ® BMDL;gp: ND
[SD A HA]
Ty b | AEIRD | B 100 mg/kg/day NOAEL: ND Bruckner et
SD 1338 0,100,250,500,75 | (71.4 mg/kg/day) al., 1989
(5 H/AB) | 0 mg/kg/day [RE 5%, EIMHEE | £E D BMDLg,: ND
IfiL ] [Z777DHT, n#.
SD B
~ A | mEElEEn | #E 0,125,250 125 mg/kg/day NOAEL: ND Gietal., 2015a
4 3 mg/kg/day (89.3 mg/kg/day)
(5 H/H) [AFE R, REIIAERG | FF#x #E 0O BMDL gp:
5] 49.7 mg/kg/day
(35.5 mg/kg/day)
T8 %} 5 £ BMDL sp:
51.5 mg/kg/day
(36.8 mg/kg/day) [
SNKA | RGO | HE 0,125,250 125 mg/kg/day NOAEL: ND Gietal., 2015a
7 — 4 3 mg/kg/day (89.3 mg/kg/day)
(5 H/A) [N HFIENZEME] | BMDL,y: ND
SNAA 1T T 19| 0,125 ND NOAEL: 125 mg/kg/day | Gi et al., 2015b
A — T mg/kg/day
(5 AH/iE)
Z v b | AR O | MEME:0,20,65,200 | 65 mg/kg/day NOAEL: 20 mg/kg/day | Johnson &
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13 34 mg/kg/day (46.4 mg/kg/day) (14.3 mg/kg/day) Gorzinski,
(5 A/3#) (48 o> (R EHE 04D RE D BMDL,,: ND [3 | 1988
] HEASBA] OECD 2006 —
wEIH
Fw b | BB D | HEME - 0,300,500 | 300 mg/kg/day NOAEL: ND Gorzinski&
14 HfE mg/kg/day (214 mg/kg/day) Johnson, 1989
(5 B/#) [l e 224 BMDL,,: ND [#5#llRB7] | CERI & 5| A

T 07 HAEREICHIE L 72 NOAEL/LOAEL
ND : Not determined

1-1-2 RARE
(1) ANDEE

12-V 7 nu7usNy 8%z adeRBREFOWA ELH) 12801 A %ICE:, JE
Ja. BRI, MR, FE LA T, BHERICHRA L E 24, G, B,
FLBE, ZEEN, ZIR. &M, MR, i, AREE & ORI O i, = OBREE,
SWVERTRRETE | VA i, RERE ML M AE PN EERE] . PRANE BESEDN TR 8 BTz (Pozzi et al., 1985)

(2) BMYI~DFEE

EREI T D —fEEORBRER (BA) OF =227 1 OWEZLITIIRT, £
o, ¥F=RAZT 4 Gt OMITHE LT RHBROE R e R1-2(77,

13 8 (6 K[/ ,5 A/E) . F344 7 > & (10 PL/ME/#E) (2 A& (0,15,50,150 ppm)
L7=& 24,15 ppm DL EOREMECRIFTEZEE L U CROK e SVEREUCKERRE B R Ok (R
% A7z very slight J& O slight : 0/20,5/19,12/20,18/20) 23588 541,50 ppm uL®f/¢¢kﬁf
AR BB INAME] 23380 S A, SRR bRz D ZE M I 7= (Nitschke et al., 1988), =

DB D LOAEC (X 15 ppm TH 5,

®1—2 12-o/na7osvO—BEEORARER RA)

. NOAEC XiZ PN R
g}y | 5/ gy LOAEC
wmOlowm | e | e BMCLy - [meleida] | S0
(i E A2 s
7y | BA 0,80,200,500 376 mg/m’ NOAEC: ND (L) 49.9 JBRC,
~ 24 ppm (67.1 mg/m*) 2006a;
(6 BEfE/H,5 | (0,376,940,2350 | [HEMED EFEDIH | BMCL,: (B) 5.05 Umeda et
F /38) mg/m®) 75: 42-62%) 38.0 mg/m® (6.79 al., 2010
mg/m”*)
(M D ST
ER - R
WA 1EIF
slight]




AW N

Ty | ®A 0,125,250,500, 587.5 mg/m’ NOAEC: ND (L) 78.0 JBRC,
k 13 1,000,2,000 ppm | (105 mg/m?) 2003b;
(6 W#fH)/H .5 | (0,587.5,1175,23 | [WERED SFEDFE | BMCL;o: ND Umeda et
H /i) 50,4700,9400 Wy b RGBIE R, 1R al., 2010
mg/m”) b R
85-100%]
~v | ®A 0,32,80,200 ppm | 150.4 mg/m’ NOAEC: ND (L) 44.9 JBRC,
2 2 4 (0,150.4,376,940 | (26.9 mg/m®) 2006b;
(6 H¢[#1/H,5 | mg/m®) [ > B B BMCL,,: ND Matsumoto
H /i) (Moo &, etal, 2013
HET VL]
~7 A 0,50,100,200,300 | 235 mg/m’ NOAEC: ND (L) 70.1 JBRC,
2 13 i ,400 ppm (42.0 mg/m*) 2003d;
(6 FF[#/ B ,5 | (0,235,470,940,1 | [¥AIIL4:4E f] Matsumoto
H /i) 410,1880 etal., 2013
mg/m’)
7v | BA 0,15,50,150 ppm | 70.5 mg/m’ NOAEC: ND (L) 9.36 Nitschke et
k 1338 (0,70.5,235,705 | (12.6 mg/m®) al., 1988
(6F¥f/A .5 | mg/m®) [MERE DM 2 B | BMCL,: (B) 1.03
A/A) PEMERCKERRIRRE | 7.80 mg/m® (1.39
% 26%| mg/m>)
[t 0> R I
R L T
very slight +
slight]
~v | ®A 0,15,50,150 ppm | ND NOAEC: 705 (N) 210 Nitschke et
A 13 (0,70.5,235,705 | [#7/2 L] mg/m’ al., 1988
(6FfE/H,5 | mg/m?) (125.9 mg/m?)
A /i)
IZAUN R PN 0,150,500,1,000 | 705 mg/m’ NOAEC: ND (L) 48.5 Nitschke et
x 13 3 ppm (126 mg/m®) al., 1988
(6 W§[#/H,5 | (0,705,2350, [F AR ZE k]
H /i) 4700 mg/m*)

ND: Not determined.

(N): NOAEC f#

(L): LOAEC f#

(B): BMCL i

H L AEINICOR LB 1 ppm=4.70 mg/m’® THELZH O,

2 FEMANICR Lo EfE L, 24 FER/H . 7 BAR O 524 1E L 7= NOAEC/LOAEC D1#,

W3 NEBRBEE~OBRFIL, BWMOREROCEREZ AN b0THY , WAREOHHIEMIZT v b
0.743,~ 7 A 1.67,7 %% 0.385 #F U7,

1-1-3 HERRF
1.2-97 mu 7 S O R ORBEIF I O\ T R TS 1 @ SRRt 2
BESE SOk 1 DU T UL RIS R,

o
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FEMEIC SV T, =T ATO 1,2-V7 i 7 a2 Oi{bAfEIT CYP2EL (2 X v fili g
i, ZOWMBENFEERBUCAFI R CTH S (Yanagiba et. al., 2015), F£72, CYP2El |Ek
MZBNTH 1,2- 7 mr 7 a0 O TH 5 (Guengerich et. al., 1991),
Ty FNOBREATA A EHWERBENL, 12-07aa 7 a Xl 5B EEEA LD
T —NVEERHEN L TAELD EEZHND (Trevisan et. al, 1992, 1993), 12-v 7/ rnH
Tar OB EMEITETHE . ZHTBETEIKTO CYP2ElI ORBNZ N EIZL D08,
g TIZZ D L 9 22T D 5720y (Odinecs et. al., 1995),

1-1-4 FEHFHECEH

—EEIC OV TR, HERISBEREZFHET 22D TED, AOERNT —F 1556
NTWWizd, EREMOT — & 2 THEWTHIMEDOEH 2175 2 & & LTz,

& R BRAZ DU TIL, 100 mg/kg/day Rt D 5-5H DR EHNENHE, w itk ., aiE
FRREE, FFiE o BRI R OHRRGZNE, FLARDBR R 338D itz i bRV EEE A
B B 372 DI Johnson & Gorzinski, 1988 @ 7w |k 13 M @I 1 & 53R IZ 3 1T 2L D
(REHE NN 12 25 < NOAEL 20 mg/kg/day (#fi IEME 14.3 mg/kg/day : i 7 H #:8 (ZHHIE)
T AN IR %L 1,000 (F 22 10, B 47 10,5088 IR 10) 2 H 9 % & FHIfE 1L 0.014 mg/kg/day
EREEINDN, ARBIZ KB HOT-DIERAE TH o 70, WIEWEEMESS ST
D% Bruckner et al., 1989 @ Z | 13 # [ JR % 1 & G-3RI 36 1T 5 REHE N3 i) M OV 1.
PEE M2 %5 < LOAEL 100 mg/kg/day (fifi iEAH 71.4 mg/kg/day) T. AHESFEFR%EL 5,000 (F
75 10,fE 7= 10,3881 10,LOAEL 5/ 5) Zi A3 5 & FHIfEIX 0.014 mg/kg/day & 3t
&7z, LOAEL fEIZKI4 2 BN A FELR%0E. NOAEL ffi1EfE 14.3 mg/kg/day & D
A& ZE LTS5 & Lz, Bruckner et al., 1989 O#kBR X WHO ORCEIKKEH A KT A % 4
B (2011) CEMN O AKEKE EHESED FLE L (2003) & OKETGEIZFR D BREEEEE (2009)
DFMIZ BN TR T — X IZEH S TW5, RFEG T8 Z O Bruckner et al., 1989 D7 ER
BX—ALT 4 ICEHRA L, —EFEMEOR ORI OA SNG4 1.4x107 mg/kg/day & L
776

AR OWN T, B R L L CILRm R o M OV g~ D 523580 b
e, BEZEOBWEEILT v bO&E B TH o7, T v b 3 FRERTIL,
WTI B KA B D B ERE R G BREE 0-4%I2%F L T 26-100%) 23#8 8 Hivlz, Z
D 9 B, /D BMCLo 35 5 #17= Nitschke et al., 1988 O 7~ k 13 #F W AR % F— 2
27 4L L. BEEFMEO R AW, ARRERIZI T 2 MERED S rEU R R R
RR D3 A ICH -3 < BMCLy 1% 7.80 mg/m® (1.66 ppm) @ T -7, Zh & ZFER TH
ET5E139mgm’® L7220 5o bOMFKEE 0.26 m’/day, K& 0.35 kg, WILHE 1.0 &K
ELUTHRE 1 kg 4720 0 1 HNERRERICHE T 5 L 1.03 mgkg/day VThH-72, ZON
MR RS ER S 200 GEIN UF @ SRBRMIM 2) A5 H L. AR E 20 m/day, A H
50 kg EAREL TADOWAZRBEREICELR L, WA O 75O FMEFALHE %
1.3x102 mg/m® @ & EH L7,

@ Log Logistic &7 /L (unrestrict) % £,

O W ARBRICIT B HMEMEORBEMIE L OR N RBEHRRE L, EFECB T 5 AMEEREICHET 545
T — X OEFEMETFMMEICOVWT) CER 2349 A 15 BfF) 2SSV TiTo 7,
BMCL;, %% 5 (14 1E 18 [mg/m>] = 7.80 [mg/m>|x6[ B[],/ 24[FERA1*5[ H ],/ 7[ H 1= 1.39 [mg/m°]

@ PNEL T BB =1.39 [mg/m®]x0.26[m’/day]x1.0 (WIULR) 0.35[kg]=1.03[mg/kg/day]

O W A > A3 5 4 FEAH 1 = 1.03[mg/kg/day] ~ 200(UF)x50[kg] ~ 20[m*/day] = 0.013[mg/m’]
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1-2 455 - RESH

1-2-1 BORE
(1) A~DEE

ANDREAREICEB T 2 HHRITTE LN o T,

(2) BY~DFEE
ERE - A RBRAE R (RO) 2F1-8l1T7-7,

S E I W 2 — A Z T 4 D

W2 DL ISR T,

SD 7 v h DR 6~15 HIZ 1,2- 7 m 71,3 0,10,30,125 mg/kg/day 7% 58 HF% 1 #% 5-
L. B8R 20 B2 EYIBE L 72588k C,125 mg/kg/day O EEEN) C 3R 0D i IR Hfee <o R B 1
MHIDN B B, RFEOR I CHEBFEF(LEEORAREMMBTRD L=, FRITED L
niginoie (Kirk et al., 1995), Z ORI T 28 EFHE (BB LK OHRE) O NOAEL
¥ 30 mg/kg/day TH 5,

B X—AXT 4 L Lo 2L FTOERIZONTHREW 2B XD RAICHW,
JURAF oy VROIMOELE LTEE LT,

RE DL 7 L 10 BRI S 2 #RICH7= 0 | Mo SD 7~ b (30 PL/%/EE) 12 1,2-
a7 a2 RE 0,0.024,0.1,024% (REY7CD ORERIIRI-8ESR) THOUKE
B U723 Bk (Kirk et al., 1990) 123\ T, A3 55 0 il A o Kt CrgarME iz B L CTH
EIRGFHNCHOKEDRRD L, ZAUTEED 0.1%2L EOlE Fo (523011 L 0.24% D I Fo,F i Fo,F,
(WEMRRAT) M OME Fo,Fy (REURHD) CAREEHININE E 72 1RG22 S iz, IRESIESNIC
o3& BB o —%kFME O NOAEL 13/ 0.1% (65 mg/kg/day) . M 0.024% (58 mg/kg/day)
Thd, WEMWIZE L TIE,024% TA% 21 H B £ TORAMBHITH AR F, OREKAE
DAHHIL, FETENBEM LT, 024% THAEWR F) OREMRME ESECTRN/EM L Z &I10K
SE, EAFE RERICKT 5582) @ NOAEL X 0.1% (121 mg/kg/day) TH 5, F
oL EeElREE 0.24% T & W AR O REREIZ A TEARE ORI L0, ARRE, MRRE, 4
RS, FEFERIC 12-0 77"y OfRGICL 2B IAONRN LD, Z
OFRERIZ BT 2 WA DO AFEEIED NOAEL 1 0.24% (I 162~250 mg/kg/day, i 189~507
mg/kg/day) TH D, KRR TILFl 2525720 DARE D% I FO ~DO 5 2%t 1F. IEHR 5
M & AL X D EMEESERER (Hanley eral, 1989) Z1T\, BEHERERN/H LN TS,

T XOENR T~19 HIZ 1,2-Y 7 na 7,0, 15, 50, 150 mg/kg/day % 58 H|#E 0 #%
HU, R 28 HICH EUIBA L7=7ABR T, 150 mg/kg/day O RFEI) A BB INH <& i 23
AL, REEORIE CHEFE BRI DR AEREIMNRD bILTEN, TRITFRD Lh
-7z (Kirk et al., 1995), Z ORERIZI T 2 FEFENMED NOAEL IE 50 mg/kg/day Th 5,

F1—3 12-0o/0070/ V045 RESHOERBRER (B0O)

BTl i

551/
i ; LOAEL NOAEL STk

i

H)
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10
11
12
13
14

Zv b 8K 0, 0.024, 0.1, 0.24% | <#EH#HW> <H#hw > Kirk et
2 AR al., 1990
<If (mg/kgbw/day)> | —fEEE - — R FE
ZZ B i JE 0.24% (131 mg/kg/day) | #E 0.1% (65 mg/kg/day)
F0: 0, 28, 91, 162 [FO - F1 MO REIEMPNHI] | HE 0.024% (58
F1: 0,33, 128, 250 I 0.1% (197 mg/kg/day) mg/kg/day)
A% [FO D=L o> (R B ¥R N
F0: 0, 18, 65, 131 e
F1:0, 19, 70, 137
AFHFENE - ND ASEENE © 0.24%
< (mg/kg bw/day)> | [ L] 1 162~250 mg/kg/day
YR ET 1 189~507 mg/kg/day
FO: 0, 33, 108, 189
F1: 0, 41, 140, 269 <IREhw > <IR@ >
IEYR FEAERE 0 0.24% AN 0.1%
F0: 0, 38, 121, 217 217 mg/kg/day 121 mg/kg/day
F1:0, 38, 126, 239 [£E#%21 HETOFIHLER
=AM DR EARAR & 6 1 =R E5 0]
FO: 0, 58, 197, 507
F1: 0, 56, 200, 450
J v b | B&HIERDO |0, 10,30, 125 mg/kg/day | BB - BRIR - BEM - RBIR Kirk et
IR 6-15 125 mg/kg/day 30 mg/kg/day al., 1995
H [Bk: : BEPR B R E SN #0
il B EHEE BRI
vYF | mEERRA |0, 15,50, 150 mg/kg/day | FFEMY - JRIE e - IBIR U.S.
B4R 7-19 150 mg/kg/day 50 mg/kg/day NTP,
H (B« AREH NG CE 1986
fe IR« SHEE A LIRIE]

ND : Not determined.

1-2-2 RARE
(1) ANDEE

WS IC B DI MG Do T,

(2) BYM~DEE

NBERER D U A 27 AR 240 B 70 M 1 B & W © & 2B RO IG HITAF S 780 »

7=,

k. RBRAUA NI A ATHERL L 724200 « SAERMERBR Tl VA, 12-Y 7 nn7n

R DTy MeEHWEEEWAZRERBROEREZ L TICRT,

e 21-24 HIS (8 BFE/H). MED F344 7 v M2 12-¥Y 7 a7 X% 0, 50, 100,
200 ppm (0, 235, 470, 940 mgm?®) DL TW AR L CHRIEEH & BRI 25
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BaT2L 2 A, 100 ppm LA ETRIGHEHOMER ., 200 ppm THINIRF- DA 338D

b, RE, JPEEOTEOEREICEBIIA L) o 7= (Sekiguchi et al., 2002) , AR

% NOEC I3 50 ppm (470 mg/m’) . NOAEC & #Hf IEfE1E 157 mg/m® T, ZHUIA
TR 175 mg/kg/day (TS5,

1-2-3 EHHRBEHE
EHE - BAEFMEORBBEF IOV TOERIZESN o T,

1-2-4 FEMFEECEH

EHH - BAETEICOWTE, AT —Z B3 G Tnianizd, EBREmoT — 2 %2 i
\ZE BRI 21T - 72,

R ORREEAZ DN CIE, BBV (RE NP 237 57z & TR BV IR R A,
B WP OAGFRIK T BALEBEN 2 S N7 A TEAEILRD D7)y 72 (Kirk et al.,
1990, 1995, U.S.NTP, 1986), #X/K#HIZ L 5 ~AREER (Kirk e al., 1990) TIXZIHEE~

DOEBTAH LT, EEBSERER (Hanley er al., ww)f%&@f%otommwNmmL

DF BT Kitk et al., 1995 O 7 v MEAFEMERR (WEIE 6~15 B ICHl&R O & E) %% —
A2ET 4 L L, AGH - BAEFEEOAFEWFHMEME O T I Wz, AR T 5 E o
R AR (e M OMAER SN 2 £ © 8 e OB ZHE B (LB E I H-5 < NOAEL (% 30mg/kg/day
Thotz, BBROHEZHEGTERIET BEOE EBROEFN - REICEEZ KT SR
W) ThY, EFEEERDESERBETCIEIRNEZSIOND Z LD, NOAEL
30mg/kg/day (& ARHEFEARE 100 (FEZ= 10, E{AZE 10) Z@H L, A5 - BAEFEMEOR R
1 OAF EVERE %2 0.30 mg/kg/day & FiH L7z,

W ARRBRIZ DT, FEIE R & HEIRIC R L CR-Ml L7227 » b 21-24 H R ARER
(Sekiguchi et al., 2002) DT —X LF L TWRNWZH, f&H0 ORHE2 & #H L7~ E
W AN OFHEAE & L7z, #0 OFHE 0.30 mg/kg/day (2 A DFEE & 20 m’/day, 1A 50 kg
ERE L TR AZRE ORI IZE S U, AR - AR O R AR O FEEFNE L 0.75
mg/m® @ L B H L7z, (RIC Sekiguchi ef al., 2002 TRHMEEZE L TH 24 & 0 @l & 722
%5)

1-3 ZEFEME (EE:EH)

1-3-1 ANDEE
ASNDEBIZ SONTORFHRITEG DN o T,

1-3-2 ZERMICEAT 55
12-7mnurn R DBAREEMIZ DUV T, TARC 1999, OECD SIDS 2006, IPCS EHC 1993
K OVE G548 2013b 25 DO BEF Rl E CRlli SN F M 2 25 2, FilEbn=EHz2 iz
THEH LT,

© uy AR O A ENEFEARE = 0.30[mg/kg/day] X 50[kg],/ 20[m*/day] = 0.75[mg/m’]



(1) In vitro FE&

BAREMEIZBIT 2 invitro B OFE R 2 FR1-41TRT,

£1-4 12-0/A0TO/NRC DOEEEHEICET S In vitro REBRFER

R R BB B rusz P S e il R SRR
S9— S9+
BIRERERTHR | R XIF 7AW 7L— bk + + Carere & Morpurgo, 1981,
TA100 Principe et al., 198 1[TARC1999 —
w5
+ + BASF AG, 1985[OECD SIDS
2006 k51
- - BASF AG, 1979[OECD SIDS
2006 K51 ]
— — Stolzenberg & Hine,
1980[TIARC1999 — ¥k 5| ]
+) — Haworth et al., 1983[IARC1999
Z5IH]
+ + De Lorenzo et al.,

1977[IARC1999 — ¥ 5| ]

T UF 2 _— ) — NTP database [Study 566847]
va ik

— — | U.S. NTP, 1986 [Study 627177]

— — JBRC, 1997
(+) - ESRVAVSE ST iR RO EIN
2015
IR T ND + Priston et al., 1983
(unpublished) [IPCS EHC 1993 X
D 51 ]
FAITF T A T UFa— - - JBRC, 1997
TA102 va vk
FAIF T AH - -
TA104
FRAIF T A 7 L— NE + + Carere & Morpurgo, 1981,
TA1535 Principe et al., 198 1[TARC1999 —
w5
+) — Haworth et al., 1983[IARC1999
IVl
+ + De Lorenzo et al.,

1977[IARC1999 — ¥ 5| ]

+ + BASF AG, 1985[OECD SIDS
2006 — k51 H]




T A FaN—
g UE

U.S. NTP, 1986 [Study 627177]

JBRC, 1997

ESRVAVSE Sp Rl e St BT
2015

NTP database [Study 566847]

Edinbes

Priston et al., 1983 (unpublished)
[IPCS EHC 1993 X v — k5| H]

XAXIFTAH
TA1537

7L — hE

Haworth et al., 1983[IARC1999
RG]

BASF AG, 1985[OECD SIDS
2006 — k51 H]

BASF AG, 1979[OECD SIDS
2006 — k51 H]

Carere & Morpurgo, 1981,
Principe et al., 198 1[TARC1999 —
wReIH]

T A FaN—
g UE

NTP database [Study 566847]

U.S. NTP, 1986 [Study 627177]

JBRC, 1997

ESRVAVSE Srp R e St BT
2015

e tRES

Priston et al., 1983 (unpublished)
[IPCS EHC 1993 X v — k5| H]

FRIFT AW
TA1538

A N

Carere & Morpurgo, 1981,
Principe et al., 198 1[TARC1999 —
5]

XAXIF T AH
TA98

7L — hME

Carere & Morpurgo, 1981,
Principe et al., 198 1[TARC1999 —
wReIH]

XAXIFTAH
TA98

7L — hE

Haworth et al., 1983[IARC1999
ZGIH]

BASF AG, 1985[OECD SIDS

2006 k5| ]
BASF AG, 1979[OECD SIDS
2006 k5| ]

T A FaN—
g UE

10

NTP database [Study 566847]

U.S. NTP, 1986 [Study 627177]




JBRC, 1997

ESRVAVSE Sp Rl e St BT
2015

SRR — — Priston et al., 1983 (unpublished)
[IPCS EHC 1993 X v — k5| H]
FRIF T AH 7L — b — — De Lorenzo et al.,

TA1978

1977[IARC1999 — ¥ 5| ]

KIGE WP2

A A

JBRC, 1997

uvrA/pKM101 va ik
KIGE WP2 uvrA — —
- - ] 37 [ 4 i £ i 2R ZE T
2015
ATEZE IR BLER | HiZFmE R ND + - Priston et al. 1983 (unpublished)
Saccharomyces [IPCS EHC 1993 &£ Y — k51 H]
cerevisiae JD1
N 7 — MNE + ND | Carere & Morpurgo, 1981,
Aspergillus Principe et al., 198 1[TARC1999 —
nidulans w51
THEARW —+ | ND
TR TL— Nk — ND | Carere & Morpurgo, 1981
Streptomyces Principe et al., 1981[TARC1999 —
coelicolar w51
TR ARy ME — ND | Principe et al., 1981[TARC1999 —
Streptomyces w51
coelicolar
~URA) T x— | vV ARV T+ — [ND — + Myhr & Caspary, 1991
~ TK Bk ~ L5178Y #fifi
— + NTP database [Access on 2014.2]
Qe R RBERARR | RIRIE ND - ND [ Crebelli et al., 1984
Aspergillus
nidulans
Ge o (R S R CHO i ND + + | U.S.NTP, 1986
+ + Galloway et al., 1987[IARC1999
IVl
ik et oy R 22 | CHO AlE ND + + | U.S.NTP, 1986
(SCE) R
+ + Galloway et al., 1987 [TARC1999
Z5IH]
+ + von der Hude et al.,

11




BB OW NN =

~N O\ WD

V79 Hifa ND + + 1987[IARC1999 ¥ 5| H]

DNA 5 - R [ R XA IF 7 2 Umu A5k - — | Onoetal., 1991

Br TA1535/pSK1002
KW PQ 37 SOS 1 #liHk - — | von der Hude et al., 1987
NI ND - — BASF AG, 1981[OECD SIDS
W3110/polA+ 2006 51 H]
NI T — —
p3478/polA-
KNG e a7y — U5 — - DeMarrini & Brooks, 1992
WP2s(\)(lon |, , Bk
sulAl,
trpE65 ,uvrA 155,
lamB+)

REMDNA AR | & FU /g ND — — Perocco et al., 1983

AR

B TR R | RRE R H — NT | Crebelli et al., 1984 [TARC1999
Aspergillus Zk5IH]
nidulans

+: BYE. (4) - B9EE. — : B2, NT : Nottested, ND : Not determinded

(2) In vivo FAB&

B PEICBE 35 invivo

R ORE R ZR1-BITRT,

£1-5 1,2-o/oo7an>0RIEEEICETS In vivo RBRER

AR AR B h 5k LED X% HID jE s ik
(mg/kg bw/day)
oo AYz=y |~ A, gptDelta | W A(2H)4E | DCP M : 300 — Suzuki et al., 2014
7~y AERE | CSTBL/6T. il M. 6Kf/H. | ppm
B 5 A/E (DCM HA T
REtE)
DCP+DCM : 300 + +
800 ppm
Pig-a M5 1298k | B6C3F1l v %, W A (2H)3 X | DCP HAl : 600 —
75 B R ER X6 M, 6K | ppm
M/H. 5 H/HE (DCM HA T
REtE)
DCP+DCM: 300+ | —
800 ppm
Yuth, R B R ~ U A, B | E RN 450 mg/kg — NTP database

12




w

O 0 3 O U b~

10

[Access on 2014.2]

ANEF ~ U A, BRI | GREED 2 HE | 0. 150, 300, 600 Spencer et al., 2003
mg/kg [OECD SIDS 2006
DRG]
B6C3F1 ¥ 7 &, W A(4E) 638 | DCP Bl : 600 Suzuki et al., 2014
HEIRAR M Bk B OVIE | [#1, 6 W[/ H, 5 | ppm
GeE AR i 2R H /i
DCP+DCM: 300 +
800 ppm (DCM Hi
T HEEM)
Wk Ge e o R | ~ v A, EREfRa | SERENTEST 450 mg/kg NTP database
K ER [Access on 2014.2]
2 Ay RT7vEA | B6C3FI ¥ 7 A, WA(EE)61 | DCP Bl : 300 Suzuki et al., 2014

JFF ik

M. 6 WEfE/A., 5
H /i

ppm

DCP+DCM: 150 +
400 ppm (DCM H
T RENE)

S HE A
1 16 EFE %

300 mg/kg bw

Yanagiba et al., 2015

B BT R BR

HESD 7 v b

oK) &
% 13 #[H

162 mg/kg/day

Hanley et al., 1989

WEAR v FRER

V=RV Ry Sat=

WO\ 48 BE[H]

144 ug/L  (14.4
mg/m3, LD50)

Chroust et al., 2007

FEPE S ME B RABR

vayYaynxT

WA, 4 EFE 7,200 ppm (33,264 Woodruff et al.,
mg/m®) 1985
e N 24 BEfE-2 | 4800 mg/m® Kramers et al., 1991

T

&N

4,200 ppm X 0.3

microL/injection

Woodruff et al.,
1985 [TARC1999 —
VGl

LED : i/ 0EMI &, HID : i BAEH &, DCP: 12- 7 rr /Ry
B+ Bk,

— &Pt

1-3-3 ZERME DM
% < D invitro RRIFHABRPITONTEY | BIELBHEORRPEAEL THD, FAIF
7 A W B IR RARR FARBRIC B O T O M. BIEORTRNRET 525, TA100 Bk T
RETEMEALIEFAE T T, 9V 6 b FHMO O 2 BEMRGIEEm S BE S iz, £, W
LB 2 O R R R E R TR I BV THIEORERHRE ST D, —,

o B EEENY) & VN T2 in vivo

13

DCM: Y7 onm A

REBRRTH D~ 7 A/NMERER, ~ 7 AR AR R, ~ U2

Pig-a i 722N B, 7 v MEMEBSERBR CTIIRETH -2, WAREICBWT, <
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13
14

15
16
17

18
19
20
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24
25
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31
32
33
34
35

U A3 Xy NBROMIE CIIMEIFIICAERGHEER L s Lic, £72, ZO#HETIE 1,2-
vraunrZunNr by ruau X2 o ORGRE T, FETo®E h%%%wﬁﬁﬁ% WL
Tl ExWMELTND,

1,2-7 v 7a/X 0L CYP2EL IZXE D 12-mRF v Favicflanizn 7 vy F4
YS-F AT =T —E (GST) IZEVHAKRICRH SN T2 LnmbnTEy, 2
NWORBINERFELZFFOZ ENTRIND, E-5 T, TR EE I D TS
BWTERFMHZRLIEHEOERITIRE D, LEOZ LG, 1,2-7vu 7 m/N0% in
vitro R CIEGIETH 2 Z &, Elo. BRAENME CTH 2 FIRIZEB W T, FolmEEW T
DNA HEM & | ZERERFIHRENTREINTZZ L5, MAMIHE U CERFMER D D &
HEInT,

1-4 EAAM

1-4-1 BORE
(1) A~DEE

AN DL NREEIZ BT D IEHITF SR> T,

(2) BY~nzE
EREDI T 2B AR H) ORROBEZ LITIORT,

24 (103 #RE, 5 B/AR) ., MEMED F344 7 » b (50 DL/ME/EE) 1212-v 7 mue 7Ny
Ze iR i G L7380 AMERABR (GLP Y83, 5= : JE 0, 62, 125 mg/kg/day, #ff 0,
125, 250 mg/kg/day) (ZHBWT, HEIZITHRGIC X BB AEOEINMTFED bR o T,
— 7, HECIEFLAR O MR O BRI O R A5 (0, 125, 250 mg/kg/day= 1/37, 2/43, 4/16%)
25 250 mg/kg/day THE (*) [THM L7z, SRBRHIM A28 U7z FUIR e o3 43 (1/50,
yw\ﬂw)Viﬁi#ﬁ@ﬂokoik\%%ﬁﬁ%@®%m IRb LN noT2 (US.
NTP, 1986), Z ORBRIZEIT 5 I 0 AMED NOAEL 13/ 125 mg/kg/day (G &) . M 125
mg/kg/day ThH 5,

2 A (103 #fE. 5 B/ . %%@Bmﬁlvﬁx(wuy@ﬁ)_Lzyannfn

XU B BRI OB U788 AR ER (GLP MEHL, $¢ 5- & JEME & £ 12 0, 125,250 mg/kg/day)
\ZEB W T, T 250 mg/kg/day, HECTIX 125 mg/kg/day DAL CHFMAEAES; (BRIESIIASA)
DRAEFROHFBEZRBEIMMBRD Sz (US. NTP, 1986), Z ORBRICBIT DN AMED
LOAEL (% 125 mg/kg/day TH 5, (F—RAFXT 1)

F£1-6 THOR 2 FEMBFAROERERRICEITSEREFEAME (US. NTP, 1986)

B H1E (mg/kg/day) 0 125 250 BMDL,,”
| TR - JHF i e i e 7/50 10/50 17/50%
AR A 25 A 11/50 17/50 16/50
JHFHH R i B S VA8 A 18/50 26/50 33/50* 27.0 mg/kg/day

D HHH A F 2 A ver1 0 IS &, RUFv—27 F—REOBEMICET 54 A 4 2
(http://dra4.nihs.go.jp/bmd/BMDS_guidance.pdf) 1278 S#v7z FIEIZHE-> TR Lz, FEMIT 1-9 B,

14
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HE | AT JF 48 e i e 1/50 5/50 5/50

FEAm AR 23 A 1/50 3/50 4/50

JHE i e R X 103 A 2/50 8/50* 9/50* 77.6 mg/kg/day
*HEAEHY (p<0.05)

R 198 (5 /), BED Syrian /NN AKX — (6~9 VL/RE) 12 1,2-¥ 7 vu a0 &l
FRg O s (BH5 0. 125 mgkg/day) L7z & Z A, HFIESCREAE 128 Al K OV S5 28
ITH B>z (Gietal,2015b), Z ORERITISIT DI D AMED NOAEL (3 125 mg/kg/day
Th b,

FloON-= b Y ERQ-AF Y7 N)T I (BOP) THWIHE &K OWEE ORID AL

GEER OBIVRL) %3 L7-HED Syrian /N A % — (14~15 PL/EE) (2. [FEEOWHIRT 1,2-3
suauZaNrEmfilknks (5 0, 62.5, 125 mgkg/day) Lok Z A, 12-¥7 1
nraNNl T eEe—va AERIFRO bR o7 (Gietal, 2015b),

1-4-2 RARE
(1) ANDEE

F 7%y MRIEEFIRISAET 12-7aa 7 a0 ofl, 7 an XX 0738 EETe i
FNCHEEBRBESNTWEER (B ZE8T) ICRELEEENRAIZ OV TOREELLLT
W21,

KBIFN OEIR T2 Eh55 3 2 55 @3 (IS 23 A S FIE L7z EF I oW C, OliE) 5518
LRFERE R BB BV THERHZEH > X 7 LA OMRERHBI 21TV, 2D, EI
R LZAREMERH LY 7 aa A Z b 12-V7aaraXrOiRaWaE v, BT
BERBR AT o772, FREL T, () @ANRNES R TR CHEWZPEH T 5720108
B SNTIR THER R HHER A 7 ME, HERh R D72 LB L7, (2) 1.75 L/hr Off
FBICR LT, EEREIEEIL, Y7 0nAX 2T 70~190 ppm, 12-Y7 o F o,
T 30~80 ppm & 727, WFFEATHRE DS HIRIEE O FAR 2 5 U 7o ESECi, 8 AN B BEIRE
DO HE AR R/ ME~ROKME) 13, Y7 mu XX 2 Tid 240160 ppm (130~360
ppm). 1,2-27 v 7 a3 Tld 11040 ppm (60~210 ppm) & HEE S 7z (55220F 2012,
2013),

Wk 25 43 A 14 HIZAR Iz THIRIFEES CHRAE LTEIER AVO¥ER FANZBET 2
BEtes ] oWEZETIE, OEENRAIL, YrZan A X FRiF12-Yr7sunara X cE
M, BRERETOIZLICLVRIELSD LIEZMICHETE L2 . QKRIFOHIR
YL CRAELZENALIZ, 12-C7uoara X BB, SEERZE L ENF
K CHIE L 72 R D T 2 & A L7s (EAE5784, 2013b),

FFLOREEBAFER OILIEEER b OIFRZILIT, 1991 205 2006 4 F TORMIZ KD
BEFMIC 1 FRILLEEB LB D5 62 N&RE LT 1991 4 1 A5 2011
F12HETHEEL, Ve Ed 11 AOFFN « FFAMNEERABEDORIEZHA L, TOWN
6 NDWT ZHEFR LTz, ZWiFFEEIX 25~45 5%, 1,2- 7 an 7 a N OB 7~
17 % (CE¥ 10 42) . PIEEFE> L2l E TOMIMIX 7~20 4F (CE¥ 14 4) ThoTlo, Z
DB I0A/ITT 7 mm A2 NS EEE L, ZREHNMIT I~134 P T74) Tholz, &
FEARHZFIZOWTIH 2011 EFETHEFLTWD EMREL, WENA (IFNHIFSN) OERE(L
LA BH U2 REE, 2,900 (95% 5 HEX[H 1,100~6,400, HIF#E 0.00204) TH -7z,
Fo, BEEEIT12-V7 007 as80 70~670 ppm, V7 00 A XL 50~540 ppm & HE
EESNTZ, A 7IZEENDERR ENFEN AN Z R > TV D ATRENE 2 HEBR T & 22 s,

15
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FtETIEA 7 OFHEN DR N2 A 71K DN ADOFREMITEKNE LT, BER
ADFRFNT 12-7mara Xy ity rsan A2 ThahZ EREbiT: (Kumagai et
al.,2013),

0%, FFEOREEEROTREEE 111 AD S H 17 NOEEN VBENHER SN, BE
DGR BRI R A Sz (Kubo et al, 2014),

[FA4 7% v MEIEAIRISHD 28— F T 1996 £ 5 2012 4E £ TICHE N A LB s h
1T ANCKI L. Y zaarr sl 122V snara s ORBERER LB N LD SIR(EE
YEALFREIOBEBRERRZERTIX, Y7 A Z b 12-V 7 v a0 gD SIR
IZ. 1319.9(95%CI=658.9-2361.7), 12-P 7 nuFu/,Ny OHDFEFET, 1002.8 (95%CI=
368.0-2182.8) T o7z, 12-¥ 7 v rFu O REERBENENT 5I269E-> T, SIR 1
BRI Z R L=, U7 au A ¥ o RfEaGEE & OBRITER® b7 72 (Sobue et al.,
2015),

ZTOM, Yron XX BRBEORW, IC I — FEGGEZEOEESE | 6] (BEEHIM 8 4) 2
MR DS A% 5608 L, 1,2-0 7 v a7 a8y OHEE ZfR IR 1 X RE R N - T 5~19 ppm (23.1
~87.8 mg/m’) . %K 150 ppm (693 mg/m’) Td -7~ (Yamada etal., 2015), AL, FEL
R L CoF LT T —h, MLy AF )= AV TaEALTILa—EDB
BRBETICHY, 1,2- 707 a XU P OEWEOREIZET 2 EHRIT R0,

(2) B~ DFEE

BRI D W ARERE D FE DS ANERRER O R OB E 2 7=,

24ERT (104 38R, 6 BER/A. 5 A/E) . MM F344 7 > b (50 DL/PEAE) 12 1,2-V7 1
B moS s R EWGEE (0, 80, 200, 500 ppm, ZALEAL 0, 373, 932, 2330 mg/m’
FHY) L7 R AERER (OECD TG451, GLP YE#L) T3\ T, MM C RVEIRE O #3653
b (R1-TZM), SPEFLEAMEAS I EAFAIHIN L, Kl & $12 500 ppm THE
T o 72, HETIE 80 ppm K UF 200 ppm T EERRE_ERIEN R S iz (I 57— 4 10/2,399
V. 2 4EREER 48 1) (Umeda et al., 2010), (F—RFF 1)

%1-7 SYF 2 ERRARERBRICHITIES R L SEE (Umeda et al, 2010)

E5HE (ppm) 0 80 200 500 BMCL,,
BE | SR FLEAE 0/50  0/50  3/50  15/50%** | 141 ppm
A% b R i 0/50  2/50 1/50  0/50
BEREIS DA G 0/50  2/50  4/50 15/50** | 74.9 ppm
(BB WA IE
% OWNERE R
46.7 mg/kg/day)
M| SRAEE . FLEEAE 0/50  0/50  0/50  9/50** | 260 ppm
R bR i 0/50  0/50  0/50  0/50
SPEEOSEE 0/50  0/50  0/50  9/50%* | 260 ppm
o I sl s D& 0/100  2/100  4/100  24/100 | 188 ppm

EEEHY (p<0.01)
W Ry Fe—2r FR—20FMFIE, NlHBEE~OBREFEIZ1-4-4 %5/,

2 4R (10458, 6 BEf/B . 5 H/AR) ., MMt B6D2F1/Crlj ~ 7 A (50 DT/E/EE) 12 1,2-

Yruunrunss B ARG (0, 32, 80, 200 ppm, THZFIL 0, 148, 370, 924 mg/m’
MY L7z ArEiRBR (OECD TG451, GLP ##l) 2B\, EEMRE L LT, T

16
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I N— & — BRI D R A B (2 o3 2 2 I ) 2378 6D B 41 (p-trend<0.05 ; Peto’s test) |

B C VA AU St B i S iﬁizu%/*\bﬁtﬂmﬂéfm%ééﬁﬁ 200 ppm THE7R
HMAED bz (F’1-82 ) (Matsumoto et al., 2013), Z OFRERIZE T D2 FMBAMED
NOAEL XM/ T 80 ppm Th -7z,

F£1-8 YOR 2 EHBPARBARBRICHEITZESR RS E (Matsumoto et al, 2013)

& 57 (ppm) 0 32 80 200 BMCL,,
B =R IR 1/50  2/50  3/50  6/50 72 ppm
W | A MR i ERRE 1/50  4/50 4/50  4/50
ARV S-Mifa B2 23 A 1/50 1/50 1/50 4/50
(LW 2/50  4/50  5/50  8/50%* 43 ppm
(BB RFHE A
IE'fﬁ@WFIBfQ
TEE59.9
mg/kg/day)

*HEAEHY (p<0.01)
E Ry Fv—7 R—20RMNFE, NTRBEE~OWBMEHTIET1-4-4 %81,

1-4-3 EILAVHEF
(1) BEFEE (2013b) 12K DHE

JEA 8 o TENRIE 2SS TR A LTEIE N A OER EAMCET 2 et misE (2
B, 2013b) O TITONTZ RN AT OHEEIZHOW T, BLTFICRT,

12-7maFa Xl onTERBEICBWTHLNCENTW D HIRIIBER TH 5
7280, DT REGEICEPERNRO bND 12- 7 X SEOWBE DN LA T = X LR
RBNCEAT 2B SZ IO L O ITHERI L 72,

O ZmIEECARHRE b FROEMIZBIT D 1,2-U7 nn 7 a8 ORI
WL E CYP #RIE & GST RREEMFE L, IKIRE O TIiX CYP BRI X 230
TN, FHEEORBELL-T-HAITIE. CYP RENMFIT 5720, GST FRHE
DIEMHEAL L, GST BREKIC X 2T D L H 1072 s Ll s D, 7ok, UHIEE
FNZOWTIE, CYP BRIEICE T 2 Tk CYP2EL 28, GST BRIEICB T 23 Tk
GSTTI1-1 G T 5 LRSI D,

@ CYP BREORFEE : & MBS 12-Y7un7aXro CYP &Rk, 1,2-U7
nux X B9 % ATSDR (2001) O#A26 . 150~250ppm D 5 #& I & CTHIFn4

HEHERI END,
@ FNAMEE GST BRI : 12*‘/“71:!1:!:5./ EOWETIX, BFEROERNS. GST
R CTINEF A U AEINTZHEBICELDI AL T 3= LA 48, DNA &

Bt U C DNA fIIMAZ R L. DNAHEAZE Z T W IHBBAA D= LNEZH
NTEY, ZORDAUAIT=ANT, 12-Vr7aa7a X THLEUED EHIEN
Do

@ GSTTI1-1 O34 : & bOHEF O GSTTI-1 1. FFN R OO RE 2IRIZH T - T
AR bR OREN TRIWEBIAHERE S ATV D

® WBEICBT DM MR IcBiT L 1,2-07 HH?H/\/i EHEMEERL, mIRE
DG, HEFIZBWTIX GSTTI-1 BRET HIEE LM CREBZTToND LB X
Lbihd,

F/o, ERoHEEICEA LT, MIEETIE O0da b (1996) 737 » b GSTT1-1 2 %8145 %

AIF T AR 12-V 7 mux X kg S umu iR T DNA HIEZMH L7 2 &
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Mainwaring & (1996) K O Sherratt & (1998) 7237 > h TIi& GSTT1-1 2 AFHIIL & bl L T
AR ERHIIEICCRom WD L UL T LW e A L2 (RE 0 SIS IR ok 72 o
TEREOFEE WREIHT D) E%EN D, Cheever H (1990) T > MZ 12-Y 7 rRTH
Y DWANREEZITMAZ T CYP2El ODEHZHET 2V ANV T 4 T L& RRH & S B 725
THANEESANRRE L (BIMEZR CIIRAE L) Z &, ERRTHELRE 1,2-07
0u 7 anRrORNPAAD AR LELMERNADRIEE XFRFT D EBLELTND,
UEDXDRBENRAA D =R LEORTE, B MTBWT, HERAFY 7 a2 4
YT 12-v7unFa Rl BRI, SRERET LI LICLVRIELED LIEFIC
HEECTE 2 EiEmm Lz (E4574, 2013b),

(2) BEAADEEIZEEY H1EHK

1,2-7 a7 asRyOFRFEICLDEEREMMIITEEZRALNTEY, v U ATIX
&1 ZREEIC L 2 AR S & WA B2 T K D MU STt R Mg B O — & — iR, Z
b CIERR RO AR ER T L DAL & M BREE I L 2 BB OFE RN A LTV D
D NARAZ—=TIIENAERRD LN TWARY, B FTiE, 1,2-Y 7o FaXs FE)
vruna A URHR TS BEICEE LZWEEORRNME LS bNTWS, Y7 na
02X THIFEREOFERILIY TV ADHKRTT v MITIAHA LI THWRWY, 2O X ) RfEED
R E LT, BAESEA (2013b) OFHMCIX, »FEEOELI L 12-U 7 anx i R
vruaa AR ORI CYP BRI Tld/a < GSTREEICEB W TARKRIND Z &b,
12-v7va7a XU L RBEOERBEFRZ L EHERIL, Y7ae 2 X 020 TRl 1,2-
vruanFasNrOFEEIZONTE GST B OTEMES GSTT1-1 B D454 OEWICE B
LTW5, ZHIUCEET HfHZ L TR LT,

Green (1995) 1%, CYP #&i#& & GST X O N fgikfifk T D e RACEHHE % in vitro THIE L
7o TORER, BRBEOTEEOREZIT, CYP R LD & GSTREDO TN REL, Lo,
GST BB DOTEMIT~ T ANRF L EmL, 7y PRONLARAX —TEHIEFITELS, B FTIEHS

SITIE D > 7o, (EATTEE 20130 L0 —kA51H)

Mainwaring & (1996) 1%, ¥~V A, 7 v b, & b2 OERECL 72, ATHEAEAR S > GSTT1-1
?D mRNA D530 i ~T, M ORI TORB L~ X, 7> P A FEHEXTw TR
TELLEMNo2Tc, U AOFFHE T AL ]S BH o AT iR O NI /e L, B R
JEDOBNICIHEFICEBEOERMNIALND & L, MiTHLREOMIICERN AN, T
v RO CTIFRBLL LB OO T~ T A LR U TH o723, BN~ RTET
IR oT, =, B OB TII/NERIRIZ oM L, BE~OEMIT R 6o 710

Quondamatteo © (1998) i ~ 7 ADM, & GSTT1-1 O34 2 ~7=, i Tix
X ER RO BIARE Bz, & SOETE A, i PN ER L %“ﬁb\ﬁwfi%
TE TR D FF A A o A i &ﬁ&&;“ﬁbfwtoW@m@%2M%;D*&a%)

Lakehal © (1999) 1%, FFAHIERICIIT D CYP2El Doy fi% di~7=, IRZEMN D HEEL 7=
JEE ERGHIFEIZ 3517 5 CYP2EL @O mRNA K OVE VB OB L~V ML & B TR <,
FERRED T O Y CIIIF N OMARE . KIBE ., WIS, THEORE EEMAEIC CYP2EL
DIEBUR I HITZH . FEBL L~V IR L Ao 72,

Sherratt © (1997) (%, b ML Z GSTTI-1 R Y 7 o —FAfiikzEHnCe b (B4)
DERHIZET D EERMHE O GSTT1-1 O 5347 % 072, GSTT1-1 O FE I3 OV ikl
BWTHE < MK, B OVE AL CIEAFIRD 10%., Ok, i, ML O 3 CIIATIRO 5%
Thol-, (BAEHEE 2013b LV K5 IH)
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Sherratt & (1998) 1L, 7 > N OIFEIZE 1T 5 GSTTI1-1 D 43Af Z ML PRI F -~
7o WEIXHF/NEED FED I~ g, HEIZH O O /AL CHREL A b v, MEEDIRE I
MR C b BN 2 DT FEL L~V I FIRE X 0 K)o 72,

Sherratt & (2002) 1L, ~ 7 ARt b GSTTI-1 OREEIC O W TEBELEZ1T - 72,
invitro TOY 7 mu AR gL Lz GSH & L OS#h 2R X~ 7 A GSTT1-1 ©
e b GSTTI-1 kY & @Eno7 GEME 1.8 %, ka/Kn 1E 5 %), FFaliEtEmts s o
GSTT1-1 Z % 7 DBEBENR<TATIIE FD 5 fEH-7-, & FTIE 5 AF 1 ADORET
GSTTI1-1 OFBAFH ST, GSTTI-1 REMOAIEENH -T2, £/, ¥~V A GSTTI
DOHEE —IRECHIHE k7 F R it b M 2 GSTTI-1 (IZxf3 25K Y 7 v —F LRz H
W AFBEALSR U) 7 O o B R IR A IR W T, ~ U A DTN TIE 2RI A 5
T2, B b IEERO O T LEARE P O L T, ~ORENRD bRz, —H.
t N ORI T b BRI RBLN 2 B NT2D, b BB TR D13/ NEE D I8 & OB E R
Mg THHo7=, & N TOMIANBEIEX~ T AT EHMETIER <. FFR Tz &k
720 GSTTI-1 238 L TV A IE ERGHIIE TR THLRIANEB D b,

INHDOT —XTiX, GSTTI-1 DFIAIZE T DEN~DRIENR YT ADH TR I T
W5, Yruana AR DORERNBAMEAICE VT, GSTTI IZ & > TAER S 5 IEEAEY LM
Jg kv N TAHEREND 2 DNA OT VX ALEZ R LT WEEZLND Z &0
5. GSTT1 O FIEDTEZZILY 7 v r A X AR DR M O 7% 12 B S 2 5 E) 4 5
7o L HEHl S 7= (EPA2011),

LU S, ZOHBMESATHLNERTIZ, ERROBRLEEILTLE—HLTW
72U,

Sato © (2014) 1%, v~V A, 7 v b, b FOFFIREICEIT D GSTTI-1 & X CYP2EI D4y
0 % SRR PRV~ o, GSTTI-1 I RBL L ~IVICTEZE N A DTy A I FE 2
N7, WO THIERF 2 T ia, 8 ERGHIa, I8 E PR R & ONESE O & Y
HMIE CRE L, B~ORIEXRELNR D>, —J7, CYP2EL [ZWFHOFE T AT/
THH L, BE M TIERREL CWedo7z, b M TIXIEERBEAMER (430 N) K&
OVHZE (5/15 A) {2 CYP2El ORBENRBO SNHl b Ho7=, £7o. HIRITHI7@FH R
EREIIEB OJFHIZ BT D GSTT1-1 KON CYP2EL O/ A 13 1E & 7o /4% & [ U ¢, IRE FRZ
FAIZ GSTTI1-1 DFEBULA S22 CYP2EL (3B L T\ o7z,

Gi © (2015a) X, B6C3F1 ¥ 7 A & Syrian /NA AKX —|Z 1,2-27 ar 7 a3 & iilk
A#eh (125~500 mg/kg/day, 4 REfii~4 ) U CHTHB~ORB 2 e L, ATl & OUE
B ERAIIC BT D CYP2EL TN GSTT1 D3EH 2 oS sk FAC i~ 7o, STIREIC W
T, CYP2El 1~ U AKUINL R L —O/NEEHLLER O FT MM B IS H B L, RHAE B
DI IEFEBL L TR o 72, GSTTL IE~ U A KU R L — O/ NEEH L K OVE DR O Al
JAR I Z B L, ~ U A TIIEE IR CTHRELL TV, NARZ —ORE LK
A TITRBLL TWied o 7o, 2B, MR TO GSTTI ORBLUIA LR >Tz, —
J. BHBECBWT, v U AR UINLA A X —OFAIETIE, BETEZ{ES° GSH fiig, /N
L ERIZ 31T 2 BT EESE ) OF GSTT1 D FEEL L ~/HK TR DAL ND A X — DI/ NEEH
RO CYP2EL BN AL, ¥ T AKONDALT —DNT TN T HIEE ERH
NDOEBIIRD SN o T, EHHIL, CYP2EL IR T HL Y7 vn 7 ONEHE
PEAL R O E T BL D % — & 72 B 3R C L IFAIREESE AN 7 & AU 7o /NEHLL R C GSTT1 2398
DL TNDZ e D GSTTLIZ X 5 GSH fa & XMl 2 R+ 5 %5 2 R T It n &
HELTWD,

Gi & (2015b) I&, Syrian NA A X —|Z 12-V 7 un 7 a/r % 19 BREEHR DG (K
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U 0 125 mg/kg/day) L7223, JBAEITIRZRITERD HavT . AFNAREE & OVl T CYP2EL
FONGSTT1 ORBUIFEO bNZehoTc, £lo, N-= hr Y ERQ-AFY T r )7 I v

(BOP) C#%%& L 7= Syrian /A A % — D FNALE K QR ORI AIRZE GEERL O L)
TH. CYP2El LY GSTTI ORHITFRD SN2 ho T,

Zhang & (2015) (%, C57BL/6]J ¥ A, Balb/cA ~ 7 A, F344 7 > I Syrian /NA A ¥
—. LOEILE v I 200~3,000 ppm D 1,2-F 7 nnu 7o §EE/E T 7 HEUL6
Reff]/ 0T 14 HRI A8 S & TITlRZ i~ 7o, W@k O%R# TH GSTTIL,
GSTM1, GSTPi 2Tl OB ERGHIfL (BEE > F&BRS) TRBELLTEBY ., 241D
DIEBLL VT BEE L R Ch o7, F7z, MfiE~ — 7 —Ki67 OB L~ EHLL
HHEMER L BIRO N oT-, ZHADLDOFEE LY, FEEHELIZ, Yoo 7o it
% FFHIIE B ONBAE DS PEIZ DUV T, GSTT1 R°F Ofthd GST FEE CTide b & F > HW¥EE D
fEAEZHATERWARBERH L E LT ND,

PLEED WI o B FE TS AFMAL CIE CYP2EL KO GSTT1-1 23881 L, AR 1R
fACIL CYP2EL [ZREBET GSTTI-1 AREB L THY | HRFRIZBNT 1,2-v¥ 7 mr 7R
v DREGFRATN OREZ 25 2 DONRHWER ONMOENTHAT 5 Z LIINETH

> 7,

Z DM, JEREORAFIZONWTH = RIERNIE LN,

Sekiya & Suzuki (2012) (%, BB THE~ TV A ZHWMHRICE Y, ZivE CTHE Bk
HRNSFAT D EEZ BN TOWEIFNIEE N AN, EEIE Notch 3 7 F LODiE AL %
I LT O A binfilc K- CTHELDHZ L E2R LT,

12-V7 0T H NI T NETF UAEEIZE > TDNAMIMKRZ IR T 5 = ALV T 4 =
UAAF DX D BRBEBEREFANCIERLENDLZ L, 12-Oa T BT TV
F A NG I LT BROGYE R R D LRI K o TR BFE R O N A E RS Z &M
WMEINTEY, VALV T =T AL T ORI TP VTR TWAEZ EN
WIETH DM, Toyoda © (2016) (X, 12-ZvuaryaXra0#&h5 L7427 v RO~
T AZBWNWT, BWHRILED 1 OB TREER IR ST EEORISEO BN T IV E F A4
G Ci3HyO6N;CIS (N—T7 A% — K) BEdettE s 2 &2 /R L7, ZofE
H PRI AT ORI ZFF1E S D ABCC2 7V AR—F—%Jr LT\ iz, F7=. Ik
DREH e MATHIICER I N F AT ZZHWZERTH, 1,2- 7m0 71X
NZHRT 2RO IR SN D 2 & 2R L. BRI CAE U7 SOSER D A3
JEHHICHEE SN D Z EIC LV EECTORPAY AT BNEEDLAEENRS D Z L 2WE L
776

-4-4 FEHFMECEH

BRI, 70~670 ppm ® 12-F7 00 7 a8 2R LU= 505 12 5\ TR RS 23 %
LT, UL, V7aaAF I RIRFICERE L TRY . &-RISHERZ EEICEHb
L CRDAMEOFMEEHICHWD Z SR TH 7272, BIORN AT —F ZHW0
HZ kL LT,

EBREMWTIZ, 12-V7 a7 aXrOROFRBICLES>TT v NOAMRES () &
O~ U 2ADMFIEE (FMBERESOINA) B S, WARBEIZL>TT v hO&VEE

LY IR X (o s S Fc R AR - € A T A A
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B (FLERME S I3phAR B fE) &N~ o A OMfifES (ISR SC-Ififa bR BRAE S X3 ) 35k
I, BORAMENRED BT,

T, 12-v7aa 7 a R AR R KO ERFEEER D D RIS, AR
FHED AT = AL LR, o FAEEN AU L7EWE O T — 2005 GST R CTAEMRIND
PRS- 95 RIS TV D, GST REEIE CYP R fafn L7 % ICiE M b &
NHEZEZLNTNEN, BHERBICLIAIZRFHEORBZERICEET H I LILTE
RV, EBIT, 12-v7 a7 CYPEL I K DR En, 12-m R 7%
ECDAEEERDH Y, ZOZRFIALEMTIERFELR>Z e THRIND,

LbEX v, Rl CTIXL ey A FICEb, 12-Y 7 an FaRr ZBIEO 2030 A
MEE LTI L., EBREYOT —ZI2HESL Y 27 LL 10° OEERAE (VSD)

(mg/kg/day) % . FENAMEOFEEFMMEE LTHEHT LI & LT,

BOBRBIZONTIL, 7y RO~ T ZAOENAMERBRN | B >WEIh T\ 5D,
ZDIH L, /D BMDLy 35 DAV~ w A 2 AERBEERE 0 B 55 (US.NTP, 1986) %
F—AXT 4L L, AEETIEORHICHAW, RREBRIZBW T, M~ v 2O fFHifa iR
JE S8 AU D FEAEMEE I 55 < BMDLy 13 27.0 mg/kg/day? ThH 7=, A 7T H DR
\ZHIIE L72 19.3 mg/kg/day % HiZ sl (POD) & U CFURE CHEHMIMEZITH &, Aa—7
77 7 % — (SF) 1%5.18 X107 (mg/kg/day)’ D& 20 | M AN DR ORI DA E 1 FEAT
fli (VA7 L~UL10°) %, AFHE T 1.9X10™ mg/kg/day" " & HH L 7=,

WAFREBENZDONWTIE, 7 v RO~ T 20D AR 1 BRTomEShTna,
ZDH B, BMCLyy S ROIZNE B RN /N E R oT2T v b 2 FRIRAGER (Umeda et
al,, 2010, JBRC, 2006a) % ¥ —Z &5 ¢ & LT, AEMFMEDOE I AW, AHBRIC
BT DHET v b oo FLIENE ST AR b R IE o JE A S I35 < BMCLy 1% 352 mg/m’

(74.9 ppm) P TH o, 2 A 1 H 24 B H 7 A ORBICHIET S L 629 mg/m® P L
0. Ty O EA 026 m’/day, KT A 0.35 kg, WINRE 1.0 &E L TR 1 kg 24
720 D1 B ANEBRETEEICAW L (46.7 mg/kg/day"®) | N OFENL &% 20 m*/day. {KE 50 kg,
W 1.0 & E L CADOWABRBEIREI AT 5L 117 mgm® DL 7s, ZOMHEEHRE
AL (POD) & L OIS E CHEMMET S L, 2= b U 22 (UR) I 8.54X107 (ug/m’)" 19
L0 R ANEDO AR OA EMEFME (V227 L~UL 107) % 1.2X107 mg/m® 7
CEH L, 2R, A 1 B E 20 mY/day, AE S0kg LV, A1 HEREL L
Tld 4.8%X10° mg/keg/day"™®Ic kY445,

©) Quantal-Linear EF /L&A LTz, BTV ORI, A A L R ver1.0ICESE, _RyFv—2 F—
2 O@E AT 5 4 A & > A (http://dra4.nihs.go.jp/bmd/BMDS_guidance.pdf) (278 & 3072 FIEIHE - 72,
FEMIT 1 -9 B,

(9 SF=0.1,”BMDL,, f1EAE=0.1,719.3 [mg/kg/day] = 5.18 X 10~ [(mg/kg/day) ']

(D V8D at 10°=10",/SF=BMDL, i IEfiff X 10*=19.3X10"*= 1.9 X 10~ [mg/kg/day]

(12) Multistage €7 /b (Unrestrict) Z 8 L7z, ©T /L O&ERT, HFFHA X A ver1.0 1 ZEKES&x, _uF~
— 7 R—REOWMAIZET 2 4 A # A (http://dra4.nihs.go.jp/bmd/BMDS_guidance.pdf) I/~ S 7= 71k
o7, AT 1-9 B,

U i AR ICE T 5 B O BB IE R O N BRERE L, EFIECRIT 2 MEEEEICEYT 245
F— 2 OEEMFMEICSWT) (CERE234E9 A 15 BAD) (I2ESW T -7,

BMCL o %& 2 ¢ f 4 1E A [mg/m®] =352 [mg/m>] X 6[F5 1],/ 24[ B ] X 5[ B ]/ 7[ H 1= 62.9 [mg/m’]

(D PN R B2 3 R B = BMCL o 22 75 I W4 1 5 [mg/m®] X 0.26[m’/day] X 1.0 (WIX=) 0.35[kg] =
46.7[mg/kg/day]

9 N0k AR e =1 B PSB85 B [mg/kg/day] X 50[kg] X 1.0 (%N )~ 20[m*/day] = 117 [mg/m’]

9 UR=0.1(117X 10° [ug/m’] )=8.55X 107 [(ug/m®)"']

47 vSD at 10°=10" /UR=10"(8.55X 107 [(ug/m*)']) = 12[ug/m*]=1.2 X 10" [mg/m’]

U8 W AGEME 25 1 BERE~OBEE=1.2X107 [mg/m® x20[m* H]X 1.0(% %), 50[kg] = 4.8 X 107
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1-5 BEMEICET 5 ZDhDIER

1-5-1 £hRNEd (KREHRE
(1) NZEY 51E#H

TR LT E 2R E LI BAROFE (BREEHE  FIRIZED B33 4 KR B
PE 5 40) 120V T, RAEHY O SR PR ITRAZRTE L ~L LSROFABEA A b7z (Kawai et
al. 2015),

(2) BMICET H1F®

JEAEGEE (20132, b) OWEENLHLNLEREUTIORT. 2B, 1,2-¥7 00
T a S DENBIEICOW T ARERSMG O TE S, 4 FHEESEIEL L WE D
T4 b OHEEEL,

@® RUR
1,2-v7va7a /X OWIIZOWTEBHIREHRIIGONTRho70, 2B, 7 B
2 MC-12-v 7 v a7 a s ERARE R OWARE LR T, 5% 24 BEFEILINIZ VD
THNOHE D 70% LN ERREOFFRHFICHRft S TWD Z &b BOEGTIEEE G,
WAZRTE TN SRS IZRINS NS EBEZ B,

@ »%H
F v Mz MC-12-Y 7 mr a1, 100 mgkg RO #E L= EBR T, #51% 24 KR
DINIZ & 58D 80~90% 23 PElE X 41, 7.1~10.6%05F 15k M ORI L T, &5 48
BER R AR N 2> B S U2 T REIE 2 < ORRRCER BI04 LTV 2y, T iFlg <
OB ERE N R b Er-o T2, T v M MC-1,2-P 7 ma s 5, 50, 100 ppm (23.1,
231, 462 mg/m’) % 6 WL AZETE L2 EBRCIE, P OB ERE T REBEBHLE D 4 F
M T FemfE (0.06, 1.00, 4.55 pg/g Mjk) (T8 Uiz, BB T 2 BRERILANIC R R 5
BLATIZZ2 0 2 S ITECONBEH S vz,

OR |

1,2-v7va7a Xy OREHREICOWTE, Wb Ty MBET LD TH D43,
Jones & Gibson (1980). Bartels & Timchalk (1990) K TF Timchalk & (1991) (T Xk ¥4
NHY, LT LULFEMITA LIS TW RN, 12-7 ra 7 a R dEICBErR
WETNETFA ALV RB I ND B2 ATV D,

T MT12-YV7muraNreROh kO AR L FER T, RPIZ, N-TE
Fo-S(bE Rr¥ 7 a))-L-v A7 A N-7EBEFN-S-2-FF V-7 a bt )L-v AT
A ENTEFNS- (I-DAVRFTZTF)N) -L- AT A 2D 3 DD AT T — Vg
FIES Tz, £72, Zv FTlE, 12-v7mrurra/x i 1-7en2-t Red o ra/v
N 12-TRFT Ty, EhICTFaXrUh—L, IEtE~ SRS, TR bRFE
ET BTN Co-AIZ D Z ERHESINTND, TEF L Co-AlL TCA VA 7 /VIZAY
FELRFBICRH S, HDNIT I HITHA RAEGHRE~ERHINS, -7 rr2-E
BTN IR TA-Zee T R AT E Kb -7 a o dBiciising &

[mg/kg/day]
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EZHNTW5S
12-V7mu7ra0f b b F 7 a—AP4501IE1 (B b CYP2EL) (I L 0 R & h,
JIHF A (GSH) AR D,
B1—1i212-¥7 mu 7 u s OHfE S L REREE 2777,

GSH + [O] # [0]¢

RPN

[DNA] ' [H,0] GSH % GSH ¢ 7

{
{«Lm 1, R o;@:}

Y
v
(Lo (0] (L‘
H - o \SHJ\OH
HN&O [RED] HN&O HN/;O

OH OH
0P i) o a Ao oH )

H1-1 1,2-2/na7a/ o 0#ESN SR BER (E%E 2013b)

(D):N-7TEFN-S-(t FrXFrbl)L-v 274 (I):N-7 & F/N-S-(2-4F V-7 1 E'))-L-
VATA Y, (M) N-TEFIS(1-HIVRF T TFN)-L-V AT A

@ B

12-V7aa 7 a3 b N VB F A e E DT, IRPICANE T — Lk &
LTHRtE SN D, T v MT12-[1-MCl¥ 7 mn 7 r R 0.8 mg ik 085 L-EBRT
%, &G 24 BRI IR TIUTIE 50.2% (LA WE S MEHED SEME) 2N A VT 7 — Vg &
LC, MERHFIZIE 19.3%0 " biRFE & LT, £z 23.1% 0B F OO EREWE & L CHE
WA, EPITIE 44%B B S 7z, 5 4 B BICIEEEIC 1.7%, BRI 3.7%03 %4
LT\, %72, Timchalk 5 (1991) 237 » Mz “C-1,2-¥ 7 va 7m0 5, 50, 100 ppm
(23.1, 231, 462 mg/m’ #H2Y4) % 6 WFRIM ARTE L7-EBRTIT, 2RI, fH, HEit
DABIV, BN 48 BFFZITIE, IRFIS 55~65%N ANV B 7Y — )Lk LT, M
Kz il&wﬁ%w>E@MU&@&LTﬁMﬁéﬂﬁwﬁql 1% 6.3~9.7%. FERIZIX 5.8~10%
DBV, MEITRO G- To, ok, FREICONTIE, ZHEZFEMICH 50
(R PY k< S A AN

JE954 (2013a, b) OWEEDRKIC, LUT OB RMANE LI,
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Toyoda & (2016) 1%, 1,2-Y7unFu X Z2F0%E51L1ET v RO~ 7 ZDMETTIC
DWW THEBNIR D T ATV, T2 T A ey o e e Lz, 2ok, &
FILED 1 DB THEEFITFE - T2 ERE ORI AR C3HyO06N;CIS (N—T < A X — )
WEENTWZ, Elo, ZOMRFHY O HPEt TP T 5 ABCC2 kT v AR —
A= LTNDHI &, FBOREHSN e MFRICERINIZX AT~ T A THRED
Rt st HE S s Z L 2R LZ, (1-4-3%H)

1-5-2 2lEH

(1) A~DEE

JEA @A (2013a) 22O LA Z LI FITRT,

% B OB (50 mL, AR ICX O RESEEL. > a v 7 R, DR 2R
L. SEICE ST, HIEROBEENED b,

R R EUC K0 RERE M (i /8 PN e [ A S OV AR R R . PR, B B RE A~ D SRS A
b,

3 BIOREFHE B0 1EL BA 1B, WAKRORREE 161) i, SBEE, athf
P AR, BN M NEEE A A DAL, O D 1 OB AR TIXAME R A
HFHNTEY, ZBERBEOEWVIMFRDLLT ZADLOFTILFEETH - 72,

HEJHE L VREOFERER T 12-P7aa 7 a Xy 250k K (-7 un X P 1,2-
vrunrasRy s T L =4:2:1) 300 F gk L, 24 BRI LINIC 7 AN
T L, 6 ADETXE EROREE, MMoOKEROEE, K&K, BIRCTAREL, 0D
W3 AL LT,

B R TR D HBEUC X 0 PIIRETTHE & £ 5 T2 & b Av7e,

12-v7vun7axr 2l aflORKIC LY, 2 A%ICEES L OFRIERZ., 4
AR AR L, 7 BRICIMEMS > 3 v 7 THLE LT,

12-7maarany 60%% EeEROWAIC LD, BRAIR, 8. "REORE, 2
P D I fie Mo OB i . P P i e OV AR % 7R D 7=,

1,2-7 a7 asy 90%% & e leidAl 180 ml % H £ B H) TR B L. APl & OV g
DFEBEAR T M OV R e [E R 5 A4 7~ L, 48 IRefRl 12 ICsE T LT,

1,2-V 7 a7 sy 35~40%% & VIR R L 0 KRHEICATE S8, Z D% 6 i
DO, WMALREFRZETHZLICLD, BHIRMEARENR, &0 Y 7 AME, 22 RER AR
4 JFHBEEESE AR B ARAE K OV i i e [ B 55 23 2 B iz,

JEAE A (2013a) DAREOIE®RIZ, ROBEY ThH D,

FIR T3 C 12-V 7 na a2 gl R R A MEANCMERZ L BT ERICSe
By Y5 R - Wi« T &2 38 L, MR A oS R BIESMEIF R CTh 5 2 L b - 72 (Kubo
2015),

(2) B~ DELE

JEAETGTEE (2013a) 2B LNIZEHZ LU TICRT,

BOEME

EEREWICXT 5 1,2-0 7 v a0 hEEEER1-9ICRT,
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#1-9 12-Cyan7anvoattsitiE

7 vk ~ TR AR
0 LDs, 487~2,890 mg/kg bw 860~960 mg/kg bw 7 L
720 ppm (10h) »
W A LCsg 300~3,080 ppm (442 8h) 7 L
496~720 ppm (10h)
R LDs >2,000, 10,430 mg/kg bw He L 8,750~10,200 mg/kg bw
fEIZEN LDs, | 230~1,100 mg/kg bw 72 L 7L

Bl e s

PO L U CiitiE, HacriRemdl, SEo i, EiitEei, I - BgoREE, £
To. WAL U TRt ami], AR « SOE ORITE, AT - BIRORREE 23580 b vz,

1-5-3 FHEERVEERHS
[T (2013a) O AR OB B E# %2 UL FICRT,

(1) E bADEE

FITHEIZIWOTAEER T, IRICHIT & 5 2098 A 03 BRIk e L. A — I R0
FAELEN, #CIBiE L-, 12-07 na 7 a0 2G5 0IRARAD (10~40%) 12 4 £
EEFICEE LT 10 N\OBET KOS RN TAEEBICFORRICHERZ F O ALBE, i /#
KON OIERZ R LT RER EZRDT, 7T AT v 7 TIHTI12-U7rna7rs Ny (7.4%)
EATFNTY a—U A A NVDORATT B Y VI 6 FMERE LIEXBICFROEERER
Wiz, X—=7 T A4 MOWMAEETIET12-V7uaaraRy (74%) EAXAFLL Y a—
FANDRBEZT 0 NVICERBE LIEEBICTROEERERBD T,

(2) B~ DEE

7 WX ORE KT DRI, RRE~BREThoTc, U XOIRICK LT, BE~H
HEORIFEMENRTED Slz, EATE Y M2 2,000 ppm TERFMZHZE L EZ A, RIBED
FEBEDFEIEN 2 BTz,

1-5-4 RE4EH
(1) E bADEE

JEA T @E (2013a) OELNTZMAEZ L TFIRT,

1,2-V 7 mua7rasrEEiRERAD (10-40%) 12 4 FEREEPICRFE L. KEXEZR
D210 L OBET R OEBIMTAEER T, 2% Lo 12-Y7uvara v zHniz "y
FT7 A NORER, RRICHBERICE R LT, 77 AF v 7 THT 12-7mnarasxy
(74%) LAFNLL Y a—2F A NVDREZT B VIR BE L, RERXERDTZ 1 4 OE
Bl 12-v7uenTa N EHWE Ry T T A NEER LR BtEEs R Lz, X—
T4 POWMAEETIET12-V7uauraRy (74%) EAF ALY a—rF A LDl
AT RYVICERBL, RERERBDZ 1 4OEERIC12-V7aa a0z Fniz
v T T A NEFEE LR, B R LT,
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AN L b~ W N =

3

O o0

10
11
12
13
14

(2) B~ DELE

B AR
2003 : OECD 2006 @ .
FOABH) (Shell Research LTD. 1982 : ACGIH 2006 @ —.

1-6 AF

IZOWT, =7 ARATY o H ek (LLNA) TR T&H - 7= (Woolhiser et al.
WwEIR), —J7. F/LE > + Maximization test TIZBMETH 7= GE
VGl

PEFHEE IS BY 9 & E R4t 0T

RN B O AFEIZON T, FEOFHMEEIIC X 5 F s M lif R4 22
#£1-10. ‘1-111057,

2015 H|Z
o7 a N O3 A

IARC RN ANMEGEZ T N—T 3N 7 —T 1ICEFL (%), 1,2-27
CXTAREMRRKREL Bho=-0, XL 0 EiOFEMWTEAL T

TIEFED AEIZ OV TOREENFHNATHOA TN D

£1-10 12->4/0O070/ DY RS GEENAZE)

BB PREE | RS IR | =2 RRA FEAMAB S 51 - S
> b

ATSDR 1989 |#& 1 | MRL: ~ A 24 |FFMIBIE | LOAEL: 125 mg/kg (5 H /i)

9x 1072 RagfR A | R, 8 | #fiE LOAEL: 90 mg/kg/day

mg/kg/day i UF: 1000

NTP. 1986 (FE7£ 10, {E{AZE 10, LOAELI10)

EAGEE |#& B | TDL Mm% ZR9 2% | LOAEL: 100 mg/kg/day (5 H/3#)
2003 2.4x107 F A —H -~ |fH1E LOAEL: 71.4 mg/kg/day

mg/kg/day D7 UF: 3,000
KB KB (75 & fE{K 7212 100, LOAEL & W= Z &
Yo RE ZOMIEHE EFRMN AR OVETEFEE D H D Z & T 30)
L FEATAE - rB. ZOBMOARHEFIFELE 30T LT

0.06 mg/L (] 1L, NTP @ 2 FEfi] o> J2l R (NTP, 1986) TIIAf
&) TEAEE L LTHEZ » N T 62 mg/kg/day %
NOAEL & L. #fZ v b, Hilfi~ 1w AT 125
mg/kg/day % LOAEL & L TW5 Z & JIF5RN
AMEIZ O W T bt~ 7 A TIRO bNTZ D
OMWEL LTIFRETH D Z &0, Ak
EEELINOEREGLELOTH D,

AKX TDI 24w g/kg/day (2543 % OB
KOFEHEE 10%E L, /KHE 50kg Db FAY 1
A 2L fkde & RE L TR,
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BRBEH 2009 |[#&10 | TDL: 7w N 133 |09, |LOAEL: 100 mg/kg/day (5 H /i)
2.38x 1072 sglE N | Z A —%~ |UF: 3,000
KEVGET mg/kg/day B DEE (LOAEL ., FEMN AR OA S EE %25
S NEPNDL = Bruckner et iE)
R DIRFEIT BEEHIH 45 |al. 1989 (18 S A&ES%23E)
M3 2 8RE FHE
HvE (B 0.06 mg/L LL TDLIZ KT 2 KD FH 53 10%, {KHE 50 kg,
TH H ) v RAKE 2L/day & LC, BEEEARIE B EHE
% 0.06mg/LLL & LTz,
WHO K |# B | TDI: Z v b 138 | iR | LOAEL: 100 mg/kg/day (5 H /)
KEHA K 1.4x102 MagdlR A |02k | #E LOAEL: 71.4 mg/kg/day
TAVE4 mg/kg/day i UF: 5,000
hi. 2011 Bruckner et (FEMZR L OHEN 212> & 100, LOAEL %
BEHA K7 |al. 1989 =z L1122 & 10, invivo DiEEENECE
A Uil LTRONET—% LinZenz & dgER
0.04 mg/L (40 BOMEEZFEALCNDLZ &L, T—4
ug/L) —ZABRPHNTND Z LIZHE 5)
HARTA U AEOEH -
c KA~DOFY YT TDI D 10%
< RE A 60 kg
- KIEHUE 21L/H
BHEICBET 5T — X RXR—ZABREI TN
5720, HARTA EITEEE T D,
% 3R (2004) OFEAMAE R & HERE,
KE—ME |0 | RD: Z v b 24 |FLIR. #®JE |LOAEL: 125 mg/kg (5 H/i#)
KB L 8.93 x 107 BRI O | B () 1 LOAEL:89.3 mg/kg/day
AWQC (US mg/kg/day A UF:1000
EPA, 2015) NTP, 1986 (fE7= 10, {&{A7= 10, LOAEL10)
California EPA (1999) @ RfD % % H
US EPA WA |RfC : F v b 13 |EREEOE |LOAEL : 69.3 mg/m’® (15 ppm)
1991 4x107° mg/m® [EMWA | B LOAEL (ADJ) : 12.4 mg/m® (BB 4&MAIE)
IRIS il AR LOAEL (HEC) : 1.3 mg/m® (& b %5l %5 i &
Nitschke et AR
al., 1988 UF : 300

(FE7= 3. {E{R== 10, #EEMEFRER 3. LOAEL
3)

27
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A e
2013, 2014

=

UEN

R
1 ppm

Z v b 24
BN

Umeda et
al., 2010

AITAEIZE TP
ZANIED L
PRI 28

LOAEC: 80 ppm

NOAEC ~DZHa0D 25 1/10, FEAEZEZE LT

1/10 & LTR4e% fiAte L 08 ppm & 725,
7235, 2014 FEITE AR TEIC B 1 2 IHAEHE

B4 F Bk T D gz K O D R 8 2R . AR

Bk - MEEEE B S B TE 52 L

5. 12-Yr7mua a0l L DN AN
TR A TR L TV D & LT, AN
DHEE IV EFM L, DR, it
T O NEAE ST 1 D B T IR L TR AR IR R &
HARTERETH D EHEE L. 2013 FEOFFA
BEME Ippm Z2ZDOFEEHND & L,

F o, B AT TR D AR R B R
RAETED HEHREORFHIBNT, 20D
PRI 1ppm 282 L CEEIRE % 1 ppm
W2 T,

F1-11

1,2->5/0a7a/n> 0 Rl (RBARE)

BB

BRLIEES

AR AL AR

L
S

10° 0
y Ry

RAEER T - 5

K E %
BRBEKE
A
AWQC
(US EPA,
2015)

i gn!

Aua—77
7T A=
3.6x107
(mg/kg/day)™!

~ U AR
il H
NYVEG TS
B

NTP, 1986

AL At
HE - 23 A
(1)

LED;, GEFIFEAEHE 10%D 95%(F
T IRE) % 19 mg/kg/day & Ko,
EH#AECIV~ 2D R —7
7y 2 —%%FHL (0.1/19
mg/kg/day=5.4 x 10~ (mg/kg/day)™") .
RETHELTE FofEE LTz
(5.4 x 103 (mg/kg/day) ' x (£ MMKE
(70 kg) /~ 7 A{KH(0.035 kg))"*
=3.6 x 107 (mg/kg/day)™),
California EPA(1999) D% H 5ikIC
#,3<,

0.00028
mg/kg/day

H 1 ARFHIC 3 TR,

Fo12-Y 7 aaFa N ORENAPEICONTEHRN/OKE TIERI-121I77T X 9 74
FE A THOILT WD,
DAETIZ. 2013 4, TEIRIEES TRA L-BENAOES AT AREES] O

WEE T T, BAREEHEATFSOFRBEEZBERITH W CHIRFEIES O BE 2 A DIIE
FREROND 1277/ % 2A (B MR LTEZE LI BBAMERD D &CHll
TEXAHWE) ITEFL, 2014 4F121F 1 (& MIX LU TEPAERS S LYt 2WE,
5 - BHEWE CRBAME)) ICHEE L,

IARC TlZ. 1986 4E & 1999 4E|Z 12- 7 uaFua /X nE ) 75 752 0/8F L, EREWY
BT DHEDAMEDTENELN TS Z &, b MIXT2RNBAMOFMIZE X 5T —
AWK THDHZ Enb, 12-Y7aua a7 0—73 (B MTxT 530 Ak
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DWNWTHTERY) & LTWe, LML, BAROHR Y TOE R DI 4% 1T T 2014
FICHFI 21TV, 12- 7 mr o XU lBERE LT 7BE ISR LW EE0T —
ZAEBEML, 7o, 1,2-Y 7 mu 7 aR I gkEE Uic~ 7 AT MO il BB KON Rl
BENBIE I, EREBMICBT2BPAOMN+ 3 THDZ b, JA—730nb0
N—7"1(k MZX LU TEPAMELZRT) ICZEE T 5 & L7z (Benbrahim-Tallaa L et al. 2014),
2016 4F 5 HEBLTE, HITXHEH SN TWDEN, HTLWE/ 77 7 volume 110 1T EZAE I
TUNZRUN,

£1-12 1,2->9/0070/.0OFEBAKICET2ER#EBEO S 1E

iy A E| F ST ¥
IARC 2015 1: B M LTRPIANERD D,
U.S. EPA - FENAMEIZONT, FEHIE STV 220,
U.S. NTP - FEDAPEIZOWNT, G-I STV 7220,
EU - FEDAPEIZOWNT, G-Il STV 720,
ACGIH 2006 Ad: & MTHRT RPN AMEDE & L TRETE 220,
e o A 1: b MR LTERIAMELRS D EHBTX 2WE
WAERIETS | M s menE GErAt,
(2016.5 A Bi1E)

BAE, BENICBWT 12-Y 7 aa a3 FoR1-1310 3 R L OFR#HMEIC L -
TEHEINLTWS,

£1-18 12->/RAJTANRVOERBHICHEIT5E £ - E§HE
A JEYEME - FEEHE
AiE® AR IEYENE AL
FOMER PR 0 0.06 mg/L (HE)

KGR D B BT v BB RLUEME ¢ 7o L
SR H AR EHE
AR 0.06 mg/L LLF
HF K 0.06 mg/L LL'F

Jr 2 A A RS VR BRBE AR S YE CE W 2 & BLR L © 1 ppm

(1) BEFBEDOR— L= LD
http://www.mhlw.go.jp/topics/bukyoku/kenkou/suido/kijun/dl/ta01.pdf

(2) BELE DA — L~X— http://www.env.go.jp/water/impure/item.html

(3) FEMFWEREETHHADORETE S EETBRENED HMEEFO —HMELWET D
Eor o (R 26 FIRA G788 &R 58 377 5 i H ¥R 26 42 9 H 29 H)
https://www.jaish.gr.jp/anzen/hor/hombun/hor1-2/hor1-2-262-1-0.htm

1-7 AERFFMMEDOT LD

BE O K OV AR IS O — e 7g ., A5 - AT O N AEICEE T 28 SR E 2 &
1-1412F 2 D7, BRANEICOWTIE, 12- 7 na o /R 3mAaAasiaic Lo B8R
FMERS D EHEERINTZZ s R CIEBEO W B G ER N AWE & U CHEHE
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O 0 39 N L B W N~

[\ T NS I NS R N e e e e e e e
N —m O O 03N kWD~ O

23
24

25

L7, MOBRBROMABRBONTHIZBWNTH, KOEZEOEWEEIIENAMETH
> 72,

TN APEDORE DRI OV TIX, US. NTP (1986) O~ 7 A 2 FERFEMN AMERER (58]
) 2B D~ T A ORI AREE SIS A D FEAEBEE OIS < R AMEDORK
F R DA E AR 1.9x107 mg/kg/day %, 1,2-3 27 v v 7 18 O EVEFEN ITIZ31T
HROBKEOAEMETMMEE Lz, 2B, 1,2-V 7 an 7 a0 ORN AR 5 [EEE
B7eRHm AR E < LDV | 2015 FIZ IARC IIHB B AN E 7 V—T3 L7V —T7 11
EHE Lz, 2O, RFlFTc It < vz WHO OB KE A4 K74 > (2011), EWN
DAEEIAR D KEEEDO RLE L (2003) K OVKETGEIIR HBREALMEDO M TIL, FEIE
NAEBEFRIE L LTV, NTP (1986) @ 2 AEMRBRICE T 2 BN AT — X 3R ILT
—Z Lo TR, KBTI 12-Y 7 na a0 ofmicBiF 28 0/AT—4 % A
WAHMET DL E Lk, ZoT—2ERALE,

B AMEDW ARRIEZIZ DOV TIE, Umeda et al., 2010, JBRC, 2006a ® 7 ~ k 2 4E[IFE MR A
PERER (WA IZH T DHET ~ b O S LBAE 3R R IR o 5 A B OB N -S< |
FEM AME DY AFRIE DA EVEFEAE 1.2x107 mg/m® % 1,2-2 27 v v 7 18 DA EVEFET
HICB T 5 WA OA EMFEmME & Lz,

DX, BAKORARE BT 2D AMEOFMEIL, B E LT > O
BRI BB LV R o TR, MBEEREICBITDV A HERET L7729
DOFMELIRILNZ LN &S RFHEEICB T 2 RNBAMEICSED U A7 HiGHE, BE
REERNZAT ) Z R RBThHDL LB LN,

£1-14 12->/AQ7ANRVOEEHTMEOEEH

5 AR =k e A e

— MR 1.4 X 10 mg/kg/day

% 1 AEBE - R AR 3.0x10" mg/kg/day
FMAME 1.9 X107 mg/kg/day *
— XM 1.3X 107 mg/m’

A AEBE - R AR 7.5x10" mg/m’
5678 JME 1.2X10 mg/m’ *

(1 AR 4.8 X107 mg/kg/day (ZFH2Y)

& R ERRR I I8 1T D fes I DA E P RTALL
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ACGIH, American Conference of Governmental Industrial Hygienists (2006) Propylene Dichloride:
In:Documentation of the Threshold limit values and biological exposure indices.
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Toxicology Program. Environmental and Molecular Mutagenesis, 18, 51-83

Bruckner, J.V., MacKenzie, W.F., Ramanathan, R., Muralidhara S., Kim, H.J. and Dallas C.E. (1989)
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California EPA, Office of Environmental Health Hazard Assessment
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carcinogenesis. Amsterdam, Oxford, New York, Elsevier Science Publishers, 87-104.
(Progress in Mutation Research, Volume 2).

CERI-NITE (2005) (k) #450FEAME T SRR, (W) b9 EaHm T 2e B L 0 'E D w1 ]
U A7 FEHE Ver. 1.0 No. 39, 1,2-V7 mu 7 r 3 () Ho L X — « jEEHITR
B ZieEE).
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Model Name Option File Name BMD,,/BMDL,, P-value AIC
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Quantal Linear Model, with BMR of 10% Extra Risk for the BMD and 0.95 Lower Confidence Limit for the BMDL
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