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1 AEETE (ANMERER)

XTI

1

1

NN- A FOLRNV LT I RO NEREZ BT 24 F R OB S 2 MG 25 72 3k &
L2010 FREICAR SN A Y UV —=V JFHIICE W T AEMN Y 7 A12) BT 7 A1)
ERMli SN2 e B T HESIL. NN-UATFIUHRL AT I RISELERE
LB GBLES 27) ([CHE S, AEWIE 1Y) 2 BRI OfE R4 B
Z. K VMR E U CAHEWIME N 2EM TS & Lo T,

E N OFFMEERE I X 2 BEF ORI ES L O LW R Z25RE L, 2RICRT =&k %
HWTNN-U ATFIVRNLT I ROGFEEFM A M L7-, F LW LoFEEiHEIz > n
T, AEEBEROUFENL Ea—03TbNEEEEEOFMED > b, kFObLDOTH
o 12 EBR L SCE (CICAD) OFRFAFED 2001 FEA2 A E L, Z2b 24580 . 1999
END 2017 FBEE TICAR INT-AEEEROMBE K OEZTT - 72,

F-. AFEHEICBNT, NN-PAFILHRALLT I ROW A OB EAEIT 3.04
mg/m*/ppm®. 43 7l 73.09 & U=, 7277 L, B F SOk IcE I o S B 2 5 A 1.
SIRT O & B s w7,

-1 BEHFMICEY 5 BRSO

AFTELBERDO I b, BET— X OB ¥ 2 —IC X 5 CEAFMN £t S iz
HE LW R E L, EESEEES Tl WHO/IPCS (2 L % [E B L e (CICAD) (2001) .
ENTIZNITEIC K DILFEWEOWI Y A 7 7HIiE (2005) THo 7z,

-1-1 ERASAZE

[ENA OGBS I X B IEF N A RERO EERFEMIL., B DR & O ARRES & BT,
T & LTI ISV T Thihl Tz,

(1)#H

R AR DIER N AVHBIZ OV TCERMFHMEZ 1T > TWe DX, TR 1-1 2T Y
Z 7 FAlE (NITE, 2005) DT -7,

NITE (2005) i%. Kennedy & Sherman (1986) & Tf U.S. EPA (1986) @ SD 7 »» hIZ N,N-
YAF LR/ LT 2 R0, 200, 1,000, 5,000 ppm % 90 HREIRE D (REY) 5 L7-RABR%z ¥
— AT AIZERA L, RO % £ 9 & a b A7 v — Ve & OV ligkd x5 &8 0
ZfRHE L L 7= NOAEL % 200 ppm (17.2 mg/kg/day) & L. Z ®fi % MOE (Margin of exposure)
BHICHW T,

0]

®

FEM T THWL A EMN, Y 7 AR O DIEEOA EF#RIL, — M H M 4(DE: 0.12 mg/kg/day) |
A AN 2 (D fE: 0.0001 mg/kg/day) . ZZEJFME 2 ((LEVEERFEMEY 72X 1), RN 2
(PEM#42: 2B, IARC:3) Tho T,

http://www.meti.go.jp/policy/chemical _management/kasinhou/files/information/ra/131008005.pdf
20°C. 15U+ & UCRHR L 7c BALHELR S =47 1 & 73.09+24.04=3.04

1



F1-1 ANV-DOAFILFRILLT = FOBOXRBODIERNAZEICET 5 BRSO EEREEM
& RS WL — # T RRA b NOAEL/LOAEL ST fiE %
oh) ®EFE | 2> M9 B | IFI&RO AR # 0 NOAEL : FEed MOE # !
i Ag | IR 5B ZEIE AL 200 ppm
#f#% (NITE) | Kennedy and T u—/LifijiE, BF | (17.2 mg/kg/day)
2005 Sherman 1986 | #8555 F3E 0
U.S. EPA 1986.
(2) WA
W ALK DIEFE N VB O W TCEBRFEHE 21T > TW DX, T#E 1-2 127 US.

EPA (1990). 7 #BREEEMRAEE (CEPA, 2001) . WHO/IPCS (2001). BREEEBREED 22
PR (2002), NITE (2005) £ TH o7, 25 OFHEICE W TRILEIE & 722 > 7= DI,
~ U AR AGKE (Malley etal., 1994) (Z351) D HFm@ME L. J7#H 04 (Cirla et
al., 1984, Fiorito et al., 1997) 2B IF HHFEEETH -7,

R1-2 NNVAFILKRILLT S FORABRBROERENAREICET 5EARNOEEHIEE
{ifl
1% B4 BLF—% | = FAA | NOAEL/LOAEL |  FEAfifE™? e
S /%;ﬂ 1
u.s. b R | AR, | LOAEL : RfC : RfC % LOAEL 22 mg/m®
EPA/IRIS TOEEM | BE DN | 22 mg/m® 0.03 mg/m? (8n-TWA) % 2% Wi CHiiIE L
1990 rT—H HEREREE % | (7.2 ppm) (0.01 ppm) 72 LOAEL 7.9 mg/m® L v & H,
Cirla et al., | /RIE T % JiE RfC = 22 mg/m3 x 10 m3/d (fE
1984 TN ) 120 m3/d (—f%N)x5d/
7d / UF300
=0.03 mg/m3
UF 300 (ff A 7= 10, LOAEL {if
R /w8 7p AR FEEER 0O K dn
FTEHIM 30)
WHO/IPCS | b M#Zs | MiiE+ Off | LOAEL : TC : TC ! LOAEL 21 mg/m? % i
[EBSERETEA | 88 O | BAEBEE% | 21 mg/m? 0.1 mg/m?3 AEEICMIE L, UF CTBRL TH
3CE HF—4 FfEo EF | (7 ppm) (0.03 ppm) H,
(CICAD) Cirla et al., TC = 21mg/m3/ UF50 x 8h /
2001, 1984 24h x 5d / 7d
71 ZBREIA | Fiorito et =0.1 mg/m?
RGeS al., 1997 UF 50 (e PRSI A & ¢l
(CEPA) N7 10, AJEREE LD BV
2001 Z WM 5)

TC 1% LOAEL IZ5:-3< 23, #l
FLENT- BT D B A
ELEZOND,




REEABREE | b MEES | 9. H{bN LOAEL : BEET MOE %
U R U5l | BoREER | B IFHEER] 22 mg/m®
= {bFEPE | BT —¥ KB
DBEREEY X Cirlaetal., | #. y-GP
7 FTAf 1984 EF
2002
() "EFE |~ R18 % | MR | WA LOAEL : | REHT MOE #i Hi
Mpefhi sz | AW AR | K. HAM | 76 mg/m®
HtE (NITE) | BB B (25 ppm)
MY =7 Malley et (e o s
FEAfisE 2005 | al., 1994 23 mg/kg/day)
KAV | Ty 24 | T & 2| 7>~ F NOAEL | MAK value : Z v b NOAEL, =7 %
PRI e~ | (NEFL | 76 mg/m® (25 15 mg/m® LOAEL, BMDL, BMD X ¥,
(DFG) MAK | 18 % H W | MEAF#EAAE | ppm). ~ D 2 | (5 ppm) MAK value % 15 mg/m® (5 ppm)
2010, 2016 AZBRR | K% LOAEL 76 IZ Fif7= (DFG MAK, 2010) .
Malley et mg/m® (25 2016 FFE DM T Z D % HE
al., 1994 ppm), BMDL £
7.8 ppm, BMD
14.7 ppm
ACGIH 1964, | 7 v k P g & 2| 7> b TLV-TWA : RRPRI 3 HREE S TWD Z
2001 10-11 [A] W% (Z v @ | LOAEL : 23-426 | 10 ppm EEREEE 2 TG EEE
AR5 JFAER. & | ppm (TWA 57 (30 mg/m®) ER/NRIZT 5 HMT
Clayton et r DRFREE | ppm) (skin) TLV-TWA fi 10 ppm % )75,
al., 1963 ) t b NOAEL : 1964 05 Z DA % #EFE,
B E DI ¥ 5 ppm
NPT —H
(1975)
PEEMAEY | BWHRR EREW O | B LOAEL : | FFERE - Clayton 5 O E#) IR K&
£ 1974, Clayton et g = L A | 23-426 ppm 10 ppm Massmann O B3 A D A AF I
2016 al., 1963 Fwu—, k| (TWAS57 ppm) | (30 mg/m®) HOX 1974 FITHEVE LR
HEHEOFT | H. T | & b LOAEL : | (8h-TWA) IR 10 ppm % 2016 4E b #EFF,
— 4 U 7+ 27 |30 ppm % R WM 5ok 3 2 10 b LB
Massmann, | 7 ¥ —F¥ L L L,
1956 2D Mg
AR
it . Wk 48
I EAR R4
NN 7iiK=4
R DGR F
B R E BT
SN 10
BATEE,
fif & = i
m. - pr .
IS = =
- Blo
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14
15
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17
18
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23
24
25

ki o (o
TEFEBRBE T
EELT-E

22N
SR . AR
AR, EO
O HRIE

i

UF : RfleSR%K
W1 AT EICB O TR AR OB 21T - 2385813, BAHEARE 3.04 mg/m¥ppm & W7z, 7277
L. Bl ERICREEOFRENH 251X, I A CORBHEAEBLEIT TS,

1-1-2 BHAALEE

(1) BN ANESHE
TR X BN AMESHE (R 1-3) R OVEMFEMOME 42 LL FIZE & 7=, USEPA,
US NTP., EU IZENAMEZEEZIT > TR,

®1-3 NNV-DAFILKRLLT S FORBAERE

P% R4/ 53 oy R L vE
IARC (vol. 115, in press) 2A B MK LTEEL S BN AL R
ACGIH (2001) Ad b NMIXT 2 RBAMEDE & L CEaBEI N VWYE

EMCHLTEBEOS EBPAMND D LU TE 2WE
PERME 2 (1991) 2B (EZEBIFIED & DL IRERI T YV | B EBR > b OFE
A+ ThRVWE)

DFG (2016) 4 ERA~OREPBADEENIEEAERNEZEZDLNIWE

IARC 1%, 1999 FEDE / 777 (vol. 71) Ti&, NN-TAFRNL LT I &5 RIT
BEPE T OF2% (Ducatman et al., 1986) M V728 LIEZE# (Levinetal., 1987) (235
ARSI AICE T ETFHERRE, vV RET Y FPEHOWTERARBERBRORS R
(Malley etal., 1994) 735 NN-P A F LR LT I R& b MBI 54 L 42 BEft
fé+”ﬁ&%ﬂﬁw&bf IN—"7"3 (& MZXRTL2RBBAMEICONTIIBEHTE R
WIWED) I LT, O 2016 4 2 AIICHAHEN T, ERROE MEFET —ZIZ
% T, Senoh HIZ XV HFrzlzfTbiiic~vy AL T v &AW Az (Senoh et al.,
2004) (ZF T HERARIE & JHFRIRE A A DR AR OB E O b Z LItk T b
IZBWTHEDADGEILARERN TH Y . ERIEWIZE N TR REDADFILHH ] &
LT, Z—7 2A (B MZHLTBEZELBBAUME R TWE) EROVELT I N
(Grosse et al., 2016), 7235, BlEFAICEBWTHRFTOTET /77 7 vol. 115 13 F A ST
b‘fcﬁb‘o

FEIS ANMEPFIZ BT 2 B OFEME & L CiX, DFG @ 2016 FFOFHIiEN I Hivd, Z D
4
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Pl TIX, Malley © (1994) Ot Senoh & (2004) DiABR#ERIZHINZ T, Ohbayashi &

(2009) DOFEF344 7 v MO (BK) . WA, XATREA - WAREEOGFHO 3 #EKIZ XD 2
R LTS R A5 H LT D, #&0 - DR ZBERECIE, #8000 B S
CTRBELIREL i LT, IR COMEROI AR L EEENTEIC EF LT, ZhboskE
BREh) 2 - BHIERBROFE R & . NIN-2 A F LRV AT I RSEIGEME R O BG4 R &
RN E D R DB R RBRE R 5. DFG X NN-U A F LRV AT 2 RICk 5508 00%
TR BYER 2 BEOFER TH Y . BUEMEOEB(L AR Z S WRBEITRNA U 27 L B
LW ERER LT, BORAMEICBE LT T I) —4 (B b~DOREBADEGMFEAL LN E
BEZONLME) LU,

(2) &N

% 1 258 DI M IS DWW TE BRI 21T - 2RI 13722 <\ An =T 7 7 7 2 —
A=y U A7 VSD FEOHEEIIE bR o7z, 728, Bkd X 512, Ohbayashi 5

(2009) DOEAKRERTT v MIIFIEIGORARIINAFED ST AT — & & ATl
HIF T TV,

(3) WA

W NZEBE DI AP DOWTUE, EMERFHIIF I TN T2 b DD, BIED L ZAER
BREAM 21T - 723l 1372 < . A —T 777 ¥ — == b U A7 VSD %Ol
TSN o Tz, B Bl d X 512, Senoh & (2004) DOFEMNAMRER TlE~ 7 A KW
7 v MR OF A FRO STy, KT —H % O TG EE 3T ThZeu,

1-1-3 EBRADMERICKE SRFIESH

E NI O — BB, HEEREFEICEB T 5 KRSOKO LA, fEEHE, B ESE O FEHE
FMEIZ>WT, FTORL4IZEE DT,

®1-4 NN-OAFILHRIVLT = FOEROMESIC & HHHIE

B FL I AE
- i KREAFERE . EI N TN
KEAGYERh 1E1E o
HERKIGRME (MRS 9 EH @ 105)
KB 5 ERG 1k PEKIEHE - SRE I N TV
KIB A KB FEYE  FRE SN TV

BEHIREE 10 ppm
ARk WD oA T A NORET —H— LD
http://anzeninfo.mhlw.go.jp/anzen/gmsds/68-12-2.html
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1-2 —fg&%

NN-TAF RN LT I ROKEAKLORAREFEICL D —KEEMEIE, v FEROEW TEIC
g2 CHh Dz, ZHE TIC lW%f%Méﬂk BRI TR 2 2 e & L

Tz, ﬁﬁém%ﬁwﬁi RG2S U 72 F I E X e o 7203, WARFERIZOWTITHE
iﬁz@ﬁ&%é’émﬂﬂﬁi :mv( b N Ol B A FEEE A FE R 28 S v TV,
N DFAREICI T 2 — BB T A — R ¥ F 4 o g T — X 2o T, LTI
FEOE, BB, —&%@@ NOAEL K (Y LOAEL @ RE LAME R BT — X 1355
IRho T,

1-2-1 #£#0
(1) e b
NN-F AF LRIV LT I ROR N RiE — R EMEICEIT A FOTF— X T AL
VAREo
(2) FE5rRENWY

VT ARNT v NZ 34 5 AfIChlz> TRAOKEG LTEEORBRICE T, fehhiE
J& 500 ppm~1,000 ppm LL_E. #ROK F1 iR 500 ppm LA BT, FFEERMA —B L THZRSh
oo TNHORBOI L, F—AXT M E L TRFDLERRBRIL, NITE (2005) @
MY X7 Gl ECKER G HBEO X — A X T ¢ IZH M &7z, Kennedy & Sherman

(1986) /U.S. EPA (1986) @D 7 » |k 90 H[MIREE# 5B CTh o 7=, AR O 2 L)
TR,

Kennedy & Sherman (1986) / U.S. EPA (1986) ®O#BA i, MiiEd SD 7 v hiC
N,N-2 X F LR /L A7 2 R 0, 200, 1,000, 5,000 ppm (0, 17.2, 86.2, 431 mg/kg/day #H>4)
Z 90 HMIREER G- Lz & 2 A MERESIZ 1,000 ppm BL_E THHIED ISR 2 £ 5 Ea L &
T v — VIME . FTREAE B B0, 5,000 ppm THAE NG, EET BN, BE O
H L EREEIN, FRRA R oy RN, BREE O IF AR K 2374 &40, NOAEL (% 200 ppm

(17.2 mg/kg/day) ToH 7= (NITE, 2005),

F 72, Ohbayashi & (2009) ® 7 v b 2 FEMEKEE G- Tld, 8K EE 800 ppm (44
mg/kg/day) LA b CREMEOMMEARE Sz, 7k, ARERTix 800 ppm LA _E THFIEE
DOFREROBMMBH LN TS, KRB LOAEL i 800 ppm (44 mg/kg/day) T 7=,

1-2-2 |RA
(1) & k

CICAD (WHO/IPCS, 2001) (Z k% & JEMBIERE K OV 2% 8 SE [ O BRI AIF 58 D A\ F W] 6E
T —21%, g e MCEIT D NN-U A F LRV LT I ROmMHIERH OEM g TH 5

© Zm2-21%. NITE (2005) OHIEIY 2 7l EIC BV TR —RBT —% & L aflian T
W%, U.S.EPA. (1986) OXCEIZIEA DD, FEMIZ A, REBAEE T NITE (2005) %
b ElzEE L,
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ZEEBLORL, BWERORBEL —FHL T\, FFIBEED 7 a7 7 A VX ERT
Wy & IR C, BIARER, i ATEER L~ ORI, R B T o 7o, E72. NN-
VAFNRNVET I RIZER LIETBEICBNT, 7va— LRHHMEIC X 5 BEmAE, D
F, HEK, BEBRILEARE SN TWD, 20 K85 R EERYER S EEIN T 5 AR A
DR EIZREETH D25, 20 &9 ZRFERIZFEHME 20 LA 9T 10 ppm (30 mg/m®) D £
TLBIEST b, i 1.2 ppm (3.6 mg/im®) FRECOIR R CRE L rihE oH
BETHT NV I—ARIEOERDEE SN TS, —J7, MIEHEEE NI E RTEMN %2 %t
Gl LT ORI B W THIE SN CTWD, B-ROSBERITMER T LTV,
1~6 ppm (3~18 mg/m®) DO#i[H TIm{HATEEE O EFIFERD S, 7 ppm (21 mg/m®) LA
ETIEH—BLTIWETFERZRO EARRO b7z, Cirla b (1984) O#HETIEX, 7 ppm (21
mg/m®) THEFE L5 100 L OMmEy-2NVE IV b TV ARTF L —F (yv-GT) NA
BN L7, [RBEIC, Fiorito 5 (1997) D45 TiX, 7ppm (21 mg/m®) THEE L 7= 578
FEOMETDOT T =TI ) b T A7 2T7—F (ALT), TAXRTXUBT I ) T A
75— (AST). y-GT. T/ H VKR T7 7 & —F¥ (ALP) NAEITHM LI,

CICAD (WHO/IPCS, 2001) , CEPA (2001) . U.S. EPA/IRIS (1990) /%, ik Cirla & (1984)
KO Fiorito & (1997) #%—A X7 4 IZHMA L, & N OfFlf 8% 512 & L7= LOAEL £
7 ppm & HWTEMIEE H 21T > T\ e, KFlIZB W TH, ZhbDT — X EF— A X
FaFEME L TRBNAKNELEZ 5N, Cirla & (1984) KX Fiorito & (1997) DO
WZDOWTEL TR,

Cirla & (1984) (X, &R Y U L& RETE0 BRI ## 100 4 (GFEmEiH 21~56
%) & XTBRICERIREFI 21T o 7=, ZFFE L -~uid, AR 7Y o 7 K AREICHES L
RER B2 (TWA) 22 mg/m® (#iPH 8~58 mg/m®) (TWA 7 ppm. #ilfl 3~19 ppm) . &
HWIFTEY 5 4F (8P 1~154F) Thole, Mz AFIL=FALT by =F LTk
T—hr,. AT TNa— ), A TFATNLa— L IHDE, RFICEZEL W
(FEAIRER) , BRI RBICRE RIS DT NRHROE D ITBIR L, FHUC X 5 RERR
FHBAAT DX 0c L, MBI, W 2BHRA B8R OZRERR L <, R
Flhnlg, AONEEE, BEEE, o— b —BI fSRERin, B, SEEEY B8
72100 4 O FBEN, [F—d 2 WITEBO TH N HEE Sz, EBREICIX, M2RICK
% BRIER O, ERIC X 220n2hn 2 <, mEREGNE , g+ o ALP, AST, ALT, y-GT
DHEACFREDT O, MIF y-GT DOEE 72 @l 2 -3 B 23, kT HEE T 10/100 4 (2
% U CREERETIX 25/100 4 & @HHE CTh o7 (P<0.01), ZFERECTIZEER., MEARE, O
gD AT, KGERTEZ T2 2 BENRREEL D &< REHO—HIZIZT Va3 — VAT
JEH D Bz (WHO/IPCS, 2001; U.S. EPA IRIS, 1990),

Fiorito & (1997) 1%, & Ak EC 5 T8 D S8 75 412D\ CREM 2 e 2 2 5506 L 7=,

@ JE# o Wibitzky, 1999 12 k5 & NN-U X FLHRA LT I RICEFE LTV L BT HE 126
N & FERFERIRRE 54 N &G LR EICB W CNN-UAF LRV LT I RET Lo
—VOMAEERDBRHRONTe, ZREBEHOMANY 7Y T K o THRIE S 7o i B #PH TR
H R FRAE 0.1 ppm A ~37.9 ppm (9l 1.2 ppm) Th o7, BBEREDOKI 70%08 7 /L 21— L
B OB EOERZFF 2 72, ZOCERTIE, ARV EGRIRE T7 L 2 — LA
PEDTERDNHRE SN THWDE A, NN-Y A F LRV LT 2 REMOEZEIC L > TEUZIERT
TN CICHERKELEEZOND,



1 BREETETIEARY U L& R B KRED NN-T X F LRV A7 2R (59 15 t/day)
2 DMERH S BIRDO NN-2 A F VRNV AT I R EDOREEMGE 2 bl 2% L ~VIiT,
3 FFEOERBL BT 5 8 B OERRIR Y v 7"V v ZICH5 < 2RI E O S 54l
4 3% 20 mg/m® (K9 7 ppm)  (iPH 2~40 mg/m®) T - 7=, FEHEFAELKIL 38 FETHh -7,
5 XPREE L LCL P, PRI, fheMihr, BAEHA BT 2 IERBEO 75 4 2 RE Lo, 3
6 PUERIC LD, T ra— il IFRAOBREEZR EOGERFITR/NRICE ST, BEHR
7 DT o s Ehi Lz, RRZXRIT, MiE AST, ALT, y-GT. ALP, E{}#, v U1 E
8 v, =z v AT = miFE MY 7Y N FR~—T— (A, B, XJT C W) 12k
9 DIFHERERAE 2 &7, BELMPZEEm L7Z, B, HER,. BRAIER &0 FIBER

10 NERTERED 50% ., E 727 v 23— VIEEE OEEALE ., B, BR. D E WV, KRR EONE

11 WRNBBEED 40% THE S, ZITHBRMCT Vv a— 2t Lz, SEN T ALT

12 (28.8 %f 21.9 1U/L) . AST (26.5 xf 21.1 IU/L) . y-GT (29.5 xf 14.2 1U/L) . ALP (75.7 %} 60.8

13 IU/L) OSEXMEA KRR & e THEICE < (P < 0.001), S#ERE 54T 174 (22.7%)

14 R T VAT I F—EORFENMEINT (HREETIE 4%), ZEEMITTH, ALT,

15 AST, y-GT 8 NN-UAF LKL LT I FORBEBEREAEICHBETZ Z L RENT

16 (Fiorito et al., 1997; WHO/IPCS, 2001),

17

18 728, CICAD (WHO/IPCS, 2001) % LOAEL 7 ppm % 7= 3F{ffE TC OB HIZE L.

19 LA R & 72 » 2B O MG FEE O D BEOINI I bW REEEATH D Z LI

20 BI~&s L, FMETIFEFEIZREFEDPLRICEET 26O LHHL TV D,

21

22

23 (2) EREY

24 ~ AR T v N ERAWESEO T - BRI E S NS S Tns,

25 NS ORERTIX, FFEEEM, NI IRIE, AP O ZVE K OESE . ik
26 (BB N —E L CEE SN, 2095, NITE (2005) 75 MOE BH D= D F— R
27 2T ICEA LT Malley & (1994) o~ 7 2 18 # A R ARBR O ZE I >\ TLL ISR
28 7,

29
30 Malley & (1994) 1. Hfiffe ICR = 7 A2 N,N-° A F LR AT 2 K0, 25, 100, 400 ppm
31 (0. 76. 304, 1,216 mg/m*fH2) % 6 WEf/H,. 5 H/H, 18 » AMMARZE L= 2 A,

32 HETIE 25 ppm DL ECAFMIBEAER, BMAREESE, 7 v X—Mla~D VR T AF U I~NETT
33 U A& A, 100 ppm LL b CHFig k- #Hxh EEH A 400 ppm TIREJAD, AREHEMN
34 PRI A B AT, #ECIE 25 ppm DL B CHFMBEAE R, BMAaEESEAY, 100 ppm B b CAREH
35 I, 7 v N—HIA~D VR 7 ZAF U ~F DT U kD, 400 ppm TRERD . AT
36 D - FHT BRI NA 22 BT, ARBROW A LOAEL 1% 76 mg/m® (25 ppm) Th - 7=
37 (NITE, 2005),

38
39

40 1-3 4AEHRLEEH

41 THETICENATEB SN NN-U A FILRALLT I ROEERZHHIZBW T, A5

42 AT 2 TR A FVERME &2 SR O 7o fHli & X 72 2o 72, NITE (2005) DI Y 2 7 FF
43 i CUd, A FE% A D NOAEL % % 1 £ 50 mg/kg/day., W A% 32 ppm (97 mg/m®)
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23
24
25
26
27
28
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30
31
32
33
34
35
36
37
38
39
40
41
42
43

L L. MOE HEHIZHW T Wz, B MEICRT 2 A A EC B3 2 @AY RS R
LOEET—XIZOWT, UTFICE L&D, 2k, AR MED NOAEL &Y LOAEL
DRE LR MERFRT — 21356 ro T,

CICAD (WHO/IPCS, 2001) X, EBEM 2 AV TiThi7cikBRIZEB VT, NN-V 2 F L
RNVLT I FIFRARBLORABZBEOWTNTH, HEMEEZAELCIEIRELY HWIR
DL EDH, FFHICHT HAHFEXEZSI SR L, BIREER ORISR EEE
ATREITHECOAMHEICED OGN L LM Lz, 7o, B0 XITW AR TR
v MG ST NN-U A F VRV LT I REOZEOREYIL, B EEiE L e - BIE
MRk~ BATT 2 & L,

HAPES-MAE%E (2014) 1X. NN-UAF LKAV LT I RIZL A h~OB R/ a5
IR O IL VT, B IR R TR A LN D 2 BRI,
KYVE DETEFME S Z S 2 B (e MK L TBZE O AEEE 2R T L S 2 WE)
L7,

1-3-1 £0

(1) ek

NN-PAFILHENL LT I RORAORFEICL D bOAFERAEREICHETAHERIIE SN
o7,

(2) EBHY

AR DN TIE, 7 A NN-D A F LRIV LT I REROKE S L2 dik AR &
5 EHHABR S 155, BHEWICITFEMES BT 5 1,000ppm LL_EORK B 5 CESHEE
FOFEANDEBENED bz, ARBROMEZ LI FICRT,

Fail & (1998) (%. ~ 7 A(Z 1,000, 4,000, 7,000 ppm ® N,N-2 A F /LA LT I K&K
ARG L, —HAREBRZ I L7z, £O#E%, 1,000 ppm LL =T FO o MEREENM 1 AT E &
DOHEMAF B FU, 4,000 ppm LLETZIEREDL T, 7,000 ppm CTIRE D 234 Hiviz, 2
B2 T 1,000 ppm LL T F2 O RME R ER OVERF IR E O, S8 - E O, A
REDkA . 4,000 ppm LA ETFL OAEBREFLEOR T, MEBDBALNT EHEL TS
(PEERA TS, 2014), RRBROBEM) O — M L OVERER A #%E D LOAEL 1% 1000
ppm (200 mg/kg/day fHY4) Th -7,

FAERBIZONWTIL, ~ T AT v MINN-PAFILRALLT I REROEE L%
AR ERS D, AN RE ST\, 2L, BAOBENRH S 2
iR AEESBIE SN TEHE), KERGRBR T KEtEorbn s HEU EThH
-7,

INHOREED H B, Hellwig & (1991) OFAEFEMEREB CTiX, NMRI~ 7 AR SD 7
> b OIENE 6~15 HiZ 0, 182, 548 mg/kg/day X i* 0, 166, 503, 1,510 mg/kg/day o> N,N-
VAFNFRNET I REBEHROEL L2 A, v~ 7 AORIKA R 182 mg/kg/day UL |
OFE5THRIBAEORD, BEEEROEROBEMN, w7 (DZHR, SMNIE, KFEE, i
B RE A E) DALV, T > b Ok & 1,510 mg/kg/day O $E5-THRILAR O HEN,
e EEORA . RIRORXKIE, 2FEE, NEE, WE, WE, FHEORER L LT
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38

39
40
41

(NITE, 2005),

F7-. NITE (2005) OHIH Y R 7 FHAliE T MOE B D 7= DR LT MED ¥ — A ¥
T 4 B &z Saillenfait & (1997) DR AFEMERER CTiX, SD 7 v R OUEHR 6~20 HIZ
0. 50, 100, 200, 300 mg/kg/day ® N,N-2 A F /LA LT I REMERROKREG LIE 2 A,
FO @ 100 mg/kg/day LA b DFE TR HI & OB E O . F1 @ 100 mg/kg/day LA I
DRETHIKTE DB, 200 mg/kg/day Lh EORET L FE R OWE OZE RS H B, BHEK
WXk % B K OV A FE % O NOAEL 1% 50 mg/kg/day Td - 7= (NITE, 2005),

1-3-2 KA
(1)eh

AARPE¥EMESS (2014) 1T, b MIBUT 2 AEHEBEEOIEGHREN L MFET DL E LT
Farquharson & (1983) O #E Al H L, BEEZEO FHWEE B O IR 3 44 I12M38
TIXARWIERE (AEIREE 3 =) DAL, — LMD ERICHE L TERETH 2 &
LTWs, LML, FHIX., ZNOOLMREEBIZNN-TVAFILHRNLLT I RESO(LF
MBI EBEINTWEEHELTWS,

(2) EBREMW)

NN-V A FAAN LT X ROWAZIRS K D BFERE~ O B2 P~ 7 2 IAGIRIIAS 5
nighotz, US.NTP (1992) (T KL% B6C3FL~ ¥ A D 13 JN ARERTlk, 200 ppm LA
CHEICHEE I OIE RS A B Av7e (NITE, 2005), Hurtt & (1992) ([C kb =7 141D
13 E FW AR (0-500 ppm) Tid, HF~OEBIZH LR T,

7. MAREC X SRAEBERRIET v FROYF R CEMENTH Y | MREIER
WMEFFER S STV e, 2055, NITE (2005) OFIH D 2 7 5Hffi# T MOE 5t
DD DAEFEFHATMED F— X X T ¢ [T S 17z, Keller and Lewis (1981) DR T,
SD 7 v b OUEHR 6~15 H HIZ 0, 32, 301ppm (0, 97, 915 mg/m®fH%4) & NN-¥ A F 1
RVLT I KW ARE LT-E 24, FO @ 301 ppm B (915 mg/m*#H2Y4) TRBEHIR F o
(KM, FL O 301 ppm BE (915 mg/m’ F24) CHAVLIET DM, 152 S Fe A
DAL, £z, Hellwig & (1991) O 74 X ORAFEMERER TlE, T4z 6~18 H d 450
ppm OW AR THIY (W~ =7 BEOXK) BEESh (NITE, 2005).,

1-4 ZERE GERE

ERFWEICBET 57— 2\ T, 1ARC (1999) (2 Xk » CIAKIHIZHT- D L B = —2MT
bii-#%. CICAD (WHO/IPCS, 2001), CEPA (2001). NITE (2005) 2°f L B =2—%417-
TWe, 2D ORI X A28 BIFMEOFHIRE R O F 2 kT — X2 >0 T, LLTICE
o7,

1-4-1 Eb~DEE

IARC (1999) %, N\N-F AF LRIV AT 2 RICETR LT @E 2% s LA 4 i
DWVTHERE LT,
ZDH b, HREFEENDH -7 Seiji & (1992) OFFAE TIZ, HETH T 3 FHOBEED
10
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41

42
43
44

NN-2 A F AL LT R (0.3~5.8 ppm [0.9~17.4 mg/m®]) 1258 L7- 22 4 D&Moo
R P ORGSO FER O, A LG OMER, Fi, Bz~ v F o7
L7oE BB IR 22 4 K0 @i o7z, WIh b BEUE - 08 BB IR0 o 7o, iR Yo R 42
HADOFEARIIY - BBEHCHEKFNWICARICEA L, TOMofE 3 o5 5, 2
£ (Berger et al., 1985; Koudela & Spazier, 1981) TEZBEAED KM M U o /RER D YL ta R B 5 D
AR WE SN/, BEORENBE SN TRV, H D5 WIS ol FEmEIC
HEREE LT\ e, F80 1F (Srametal., 1985) TiIYe iR OFRAREMAZ R TX 72
WEE SN, FEMATH o7 (IARC, 1999),

IARC (1999) X, 2 HDOT —X A LIRR, BEREZ Lt FoOMERETHIHE
BERDTT —XITHEIN S D LILF 20 w72,

CICAD (WHOI/IPCS, 2001) Tid, IARC 23t L7z B5d 4 R, BAs4 2% 3 1 (Major et
al., 1998; Cheng et al., 1999; Haber et al., 1990) # /I x 723t 7 FOHEIZ OV THAE L=, B
M —% 34D 5B FEE 2 14 (Major etal., 1998; Cheng et al., 1999) Tt 72 #iE 2 1TH N
TWaE L, 2 2HOHFBEFKROFEMIIL TO LB TH D,

Major & (1998) DOFHAE TIL, EERHD NN-UAFNLHENLLT I ReT7 7 Va=h1
T 3~10 FEMBE AT L5 @E OKRM Y »RERk%E 20 » AMIChizo Tl & Z A,
BB OREORET ORERNIERBABIBEL VML, RAKREFEORAERI, 7 »
H DB % (NN- AF AL LT I R 0.2~8 ppm [0.6~24 mg/m’] KO 727 Vm=Fh1Y
JL0~17.6 mg/m®) 5.1% (2 57 L7273.20 » H DRBHICE 65 ERIEIHRLNRN-TZ,
TP OUR Y B R A DI SR T, BRI IS X REE L V @< 7 2 A KDY 20 # H
DERBHOEVWEE Th T, o, BEHOKRMM Y K2 H W= REH DNA &AL

(UDS) 1%, RABRBHIARFICK B LR CThH T2, 7 » HRETCICER LI, 727U

= b U VRIREREE SN 2 TR & A& R 1 CTh 0 | Yetb R B & Ok Y o /3 R 28 0D 3%
ARITFEMYERBER LV RERBHOFPARICE 2Tz, TNTH 7 5 A TOYMAELR
WORARIT, BEHOIREE OFL PR REBEOIFMIEE L0 AREICE <. FHREREOBE
B ORI OIS L0 AEIZE -7 (WHO/IPCS, 2001),

Cheng & (1999) D4 Tld, BHIE G AL LY 5783 % 9 4 OAX R B ZFE#F (T Jfi 5.2 ppm
[15.6 mg/m®]; 0.9~5.3 ppm [2.7~15.9 mg/m®]) & . 20 4 O &R R (i 24.8 ppm
[74.4 mg/m®]; 11.4~83.3 ppm [34.2~249.9 mg/m®]) 1243}, RAYIL Y >/ SER oD fifitk e 443 4
RO FEAERERE LTc, RFAETIE, WMAEORARIERITE D SN ho 7o, st
HENBRE SN TV 2o 7= (WHO/IPCS, 2001),

CICAD (WHO/IPCS, 2001) Ti%, EiL2 & &t BofET — X IZESWTHREF LT
R IARC OFHELIE T2 6 OB GEEORHER FIX, 2L L THRIC—
BN BBEOBEWNTITHBEN ORI L5, IARC (1999) & X Af5 o LT
REBREBEZL-LI 0 E L, BERELEEAOBKBHEEICOWVTEEEOHEN
DOHHIHUTIFE A ER VR -, 277 L. AFRER EnE B RITIEIEE
PETIEH D0, 11D FOFRAE (Majoretal., 1998) TIED H&E-FUGNEIR RO BT 8
IZOWTIHBIRET OMEA & 5 & Lz,

-4-2 BizEMERER
NITE OFIH U 2 7 5Hli#E (2005) TliE, ZHOBLEHEERBRIZONVTLE 2 —2RTb
NTWe, ZRICEDE NZTF VT EHONEEEORBRO S L, B ENRE SN T
WD REBRIT. M 2 W88 2R BB 1 (Trueman, 1981) . EEREE W= FH R
11
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ZUA M 2 7Bk 1 1F (Serres & Ashby, 1981) DA T, ZHUNDE L DI LT3 T H & =
TR FARBR TRt R A ME SN TV D, Fo. BERZ AW YK R R R H

R HBRTEHBERBR 2 ECHLEREETIALDN TV RV, £< OBRT-22RE Bl
CHO i, & b RRYML Y o/ SBRZ AU 7= Yufa (R B 3l B K OVl Bk Y 0, 45 IR A8 a7k B & AR

B DNA RGBTl Th 2, —F, BEMz Wi~ v R v 7 —~
R 2 T2 B A 22 SR8 B BR (McGregor et al., 1988) K& OVb R U LBk A V- e
BB (Koudela and Spazier, 1979) TEGME & s SNL TV D28 WL m & TORE
RThsb, NLAZ—0 BHK2L flifld s H 7o B E R #2505 (Serres and Ashby, 1981) %2
PELEBBMEOMERH LN, ZOT — X OHAPLBEEHEELRH D EfmT oI LixTE R0
E L7, invivo ®ERTIE, 7 v b E AW AR R R, EEEERBR L O~ T 2% fn
T MERBR 72 &L R TORBRCEEFEEITA LN TR, 26 DORMBRFERLY . NITE

(2005) 1L NN-T 2 FLHRNV LT X RiZBEEEEEZ RS 20 &b LT,

CICAD (WHOI/IPCS, 2001) K TF CEPA (2001) . ZHOELEHMERBRE L B2 — LT
WBB, FEAEORBRE R R RE L, BSOS LT, YT XRTHE
Z 23R8 20 0 5 5 2 4 (Hubbard et al., 1981; Trueman, 1981) % ANBAME 2055 5B, Yefn
REFRBR 3O S b MR Y > RERZ W23 1 {4 (Koudela & Spazier, 1979) %
BbEtE, v U AU T 4 —<RER 4D 5B 1 (McGregor et al., 1988) Z555ME. RE
H DNA BB 6 tE0 5 B 7 » MFMIIZ v 7= 144 (Williams, 1977) Z Btk &8s L
W5,

5O invitro LN invivo B EEHERERICOWT, TOFERISERFEI6IZCE DT,
#1-5 In vitroBizEMHRER
R R aER BB JVEE SR = it 1) STk
7T O AT
Two | 1o | BURIEORIME)
(BRI FRAIFTAH 7L — Nk 2,000 - 10,000 — - E.l. DuPont de
75 BERERY | TA1535.TA1537, pg/mL Nemours, 1976
TA100, TA1538, (NITE 2005)
TA98
X AXIF T AH TL— Nk 0. 50,000 - — — Brams et al.,
TA97, TA98, 200,000 pg/mL 1987
TA100 (NITE 2005)

FIAIFTAHE A ¥ 100 - 10,000 — — Mortelmans et

TA1535, TA98, ~N—v =g k| uglplate al., 1986

TA100., TA1537 7 v b U (NITE 2005)
I A H—S9

FAIF T A FL— Nk 0.65x107° - — — Antoine,

TA1535, TA98, 1.3x10° M etal., 1983

TA100. TA1538, (NITE 2005)

TA1537

FRAIF T AH Foalk7Ze L 10 - 10,000 — - Richold & Jones,

TA1535, TA98, pg/mL 1981

TA100, TA1538,

TA1537

(NITE 2005)

12




FARIFTAE o7 L 4 - 2,500 Trueman, 19819
TA1535, ug/mL — (NITE 2005)
TA98, +(600)
TA100, -
TA1538, +(RH)
TA1537 -
XRIFT7 AW 37°C. 16-18f% | 0, 1-500 - — Habbad et al.,
TA100, TA98 fi] A mg/mL 1981%
(i 17 (NITE 2005)
£ T o &k
b E i)
SOSIEE PN T RLIRZe L 0. 7.3ng/mL - - - Brams et al.,
R PQ37 7.3 mg/mL 1987
(NITE 2005)
DNAEE | K5 S9 mixF:AF(E | 100 pL/mL - - De Serres &
BNy W3110, P3478 T XUXHFE Ashby, 19819
T (NITE 2005)
Rec assay T B Z v h?S9 20 mg/disk — - De Serres &
Ashby, 19819
(NITE 2005)
KB Foak7Ze L 1 g/mL De Serres &
2921, 92398471, Ashby, 19819
5519, 7623, 7689 (NITE 2005)
Ry S Foak7e L Rk L De Serres &
KA 2 (S. cerevisiae JD1) Ashby, 19819
BN (NITE 2005)
Mitotic 1% £ Fhalk7Ze L 10 - 1,000 De Serres &
crossing-ov | (S. cerevisiae T1, pg/mL Ashby, 19819
er assay T2) (NITE 2005)
Yoo (R a8 Fhal7e L 100 pg/mL — ND De Serres &
W (FERENE) | (S. cerevisiae D) Ashby, 19819
N (NITE 2005)
BIETE a8 Lk 7e L 5 pL/mL ND — De Serres &
HaitBr (S. cerevisiae D7) Ashby, 19819
(NITE 2005)
PRk % P FLib7e L 300 pg/mL De Serres &
W5 IEE (S. cerevisiae wild & Ashby, 19819
AR (WA | rad) (NITE 2005)
BN
)
PASERUN CHO# i LI P AL B 1.67 - 6.67 - — Natarajan & Van
R pL/mL Kesteren-van
Leeuwen, 1981
(NITE 2005)
b RRRYM Y % | 24T ALER 1.1x107% - 1.1 Antoine et al.,
B M 1983
(NITE 2005)
bR o8 | kAL 1.1x1072-1.1 Antoine et al.,
R mol/L 1983
(NITE 2005)
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b RARMIMmY o8 | kAR L 10— 20% +9 Koudela &
R (FHE) Spazier, 1979
(NITE 2005)
~ A ~ AU 74— | Aroclor 1254 0. 125 -5,000 — - Myhr & Caspary,
A ~ L5178Y i i ES9 nL/mL 1988
~ B (TK (NITE 2005)
Ji£) . . :
~ 7 2Y 74— | 37°C., 4ARERH 46.9 - 3,000 — — Jotz & Mitchell,
~ L5178Y i LB pg/mL 1981
(NITE 2005)
~ AV T r— | ARF[EALEE 1.3-5 pL/mL — - Mitchell
~ L5178V Al etal., 1988a, b
(NITE 2005)
Y UAY T g — | ARERALER 312.5 - 5,000 +9 - McGregor et al.,
~ L5178Y A ug/mL (5,000) 1988
(NITE 2005)
lili R Ye o CHO#H i —S9 : 37C. 0. 0.00625 - — — Evans &
I3 R A H 21.5HF R 0.1% Mitchell, 1981
AR +S59: 37°C, (NITE 2005)
2WF[#], 21.5HF
(e 18
CHO#ijia LIRF [T LR 1.67 - 6.67 — - Natarajan & Van
pL/mL Kesteren-van
Leeuwen, 1981
(NITE 2005)
CHOMi e LIRE ] AL B 0.01-10 — - Parry &
pg/mL Thomson, 1981
NITE 2
241 i AL 10 pg/mL - ND ( 005)
b ORRREM Y o8 | 24R R 1.1x107%- 1.1 — Antoine,
R pa M etal., 1983
(NITE 2005)
CHO# i Foak7Ze L +59: 0.00625 - — De Serres &
0.1% Ashby, 19819
—S9: 0.1 - 100 (NITE 2005)
pa/mL
DNA &/ | B6C3F1~ ™ AR} | HEEFMILZ | 1074 M — — McQeen, et al.,
R YT UNDAHL 3H-FI Vv 1983
— O PMRITFHE I K OML = mE (NITE 2005)
T18 MR AL
HH
t h ORFHmAE b2 L k7L — McQeen, et al.,
1983
(WHO/IPCS,
2001; CEPA,
2001)
I B FyAf=—F A | TEkARL 20 - 45 pL/smL + Chenetal.,
FH. 7 5ABR A H—VTHIE, B (20 - 45 uL/smL) | 1984
B (TGS, (NITE 2005)

HGPRT+), 2557
(6TGr, HGPRT-)
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|
QO OWooO~NOOUITE WN -

el ol
w NP

el
o o b

REH HeLa S3#f fu Phenobarbitone | 0.1 - 100 — — Martin &
DNAE A& KR pg/mL McDermid, 1981
B 3-methylcholan (NITE 2005)
threne Ti#f &
L 7z Wister =
> T >S9
b B SR Lk 7e L -59:1.1-90 — — De Serres &
(W1-38) ug/mL Ashby, 19819
+S9:2-30 (NITE 2005)
mg/mL
b N RRAHE R sl e L 0.032 - 100 -
(B2 F& H1 k) pg/mL
HeLa#fi ia ke L 0.1-100 —
pg/mL
v NfRRAE SR | RRaR e L 0.2 - 0.5 mg/mL - De Serres &
(HSC172) Ashby, 1981°
(NITE 2005)
b b e 2 e Fhal7a L o7 L — Agrelo & Amos,
1981; Robinson
& Mitchell, 1981
(WHO/IPCS,
2001; CEPA,
2001)
~ 7 ARFHIE Fhal7a L Rk L — Klaunig et al.,
1984
(WHOI/IPCS,
2001; CEPA,
2001)
7 v MR FLalk7e L Rk 72 L — Ito, 1982
(WHOI/IPCS,
2001; CEPA,
2001)
Z v MM sz L ERBUYAD + Williams, 1977
(WHOI/IPCS,
2001; CEPA,
2001)

a)
b)
c)

d)
e)

f)

—: M.+ Bt ND: RBRE

Ay aWIEG MRS DN BLE S i & (ug/plate)

CICAD (WHO/IPCS, 2001) X% TFCEPA (2001) 2351 H L7c ¥ V&2 T H & HV 722 O 4l D3 ER 1544 D
fE R IXFEM: (Green & Savage, 1978; Purchase et al., 1978; Baker & Bonin, 1981; Brooks & Dean, 1981; Garner
etal., 1981; Gatehouse, 1981; Ichinotsubo et al., 1981; MacDonald, 1981; Martire et al., 1981; Nagao &
Takahashi, 1981; Rowland & Severn, 1981; Simmon & Shepherd, 1981; Skopek et al., 1981; Venitt &
Crofton-Sleigh, 1981; Falck et al., 1985),

CICAD (WHO/IPCS, 2001) } UNCEPA (2001) X ARBABE 2 MR & LT,

CICAD (WHO/IPCS, 2001) & TRCEPA (2001) 2351M L7z KRIGE & FV 7= £ O fitl D FER 61 D i R 1352
4 (Gatehouse, 1981; Matsushima et al., 1981; Mohn et al., 1981; Thomson, 1981; Venitt & Crofton-Sleigh, 1981;
Falck et al., 1985) .

CICAD (WHOIIPCS, 2001) & TRCEPA (2001) 355kt & LTz,

NITE, 20050 3 8-7 Tl Serres & Ashby, 1981 & i,
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£1-6 In vivoBREEHRER
AR AR T R SR A M it A TR
(ST DR E)
Y iREE | Ty b W N 52 0.77 - 201 ppm — Sheveleva et al., 1979
R i3 (NITE 2005)
Z v hEHE Aok L L — McGregor, 1981
(WHO/IPCS, 2001;
CEPA, 2001)
AN N ICR¥ T & SR N % 5-1% 30 K 0.0.425,0.85, 1.70 — Kirkhart, 1981
1k V48 W B ICE S | mglkg (NITE 2005)
DERIEAR % i
ICR= 7 A fErEN G- 0.425 - 1.7 mg/kg — De Serres & Ashby,
1981”
(NITE 2005)
BALB/c~ U A | 1], ERERNEE 0.2 - 2,000 mg/kg — Antoine, 1983
i3 (NITE 2005)
B6C3F1~ 7 = | Phase 1: 2[A], 24K | Phase 1: 80% LD.,/7 - Salamone, et al., 1981
5Pt i 7 Phase 2: 80, 50% (NITE 2005)
Phase 2: 1[H] LDsy/7 —
(LD50/7: 7 Ei FIEIEJ ﬁ:
50% M3 & 72 B
i)
B6C3F1~ ¥ A | JEHEN&KRE 80% of LDy, - De Serres & Ashby,
19817
(NITE 2005)
ICR~ 7 A 2M], 24F5[EIEIRE. | 0.4- 1.6 mg/kg - Tsuchimoto &
i3 EEN 5., £-20t Matter, 1981
(NITE 2005)
ICR¥ T & fErEN B G- 0.4 - 1.6 mg/kg — De Serres & Ashby,
19819
(NITE 2005)
PEMELME | > a v a Yy | wildtype DOREIC3A | 0.2% (VIV) — Waurgler & Graf, 1981
SEFABR Rz BerlinK | REEH& 5 (NITE 2005)
(wild type).
Basc, In (1)
scSlLscEﬁ:z +3,
sc51sc8waB
7D | BALBlcw v A | 1E, EHENKRE 0.2 - 2,000 mg/kg - Antoine, 1983
TR i3 (NITE 2005)
(CBAXBALB/c) | EEN#& 5 0.1 - 1.5 mg/kg — De Serres & Ashby,
Fiv v & 19817
e (NITE 2005)
BBt | #ET v b 5H . 6FF[E/H 30.1 - 301 ppm — Lewis et al., 1979
53 (NITE 2005)
HZ > b ik 7 L ok 2 L — McGregor, 1981

(WHO/IPCS, 2001;
CEPA, 2001)
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20
21
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27
28
29
30
31
32
33
34
35
36
37
38
39

HeZ v b FLaR 72 L ok 72 L — Cragin et al., 1990
(WHOI/IPCS, 2001;
CEPA, 2001)

a) —: &k
b) NITE, 20050 #8-7ClXSerres & Ashby, 1981 & Fi.#,

NITE OV 2 7 3 (2005) KT8, CICAD (WHOI/IPCS, 2001). CEPA (2001) @
IRV ZH T2 707 — 2 OHE T2 <. 20 OFEME OGRS R 2 Mgt L=/ 8=, AEE
EIZIBWTEH NN-U A F LRIV AT I RIEERFEIEZA L TR0 &I L7,

1-5 EHAMH

NN-T A F LRV LT I ROFENAMICEET 5 E &R &2 1T > 72 MBI 72 2 - 72,
EMERIFEM X IARC, NITE, DFG ¥MT-oTEY ., 215 OO M EIZIT 2R FEH 72
FT—HIZOWTLLFICE L DT,

1-5-1 #£#0

(1) ek
E FORAREICL DN AT OWNTOHMRITHE LA - T,

(2) EBREY
6 H 288 & 2 B RkER T AMEO A FENERHIE O 5 H 24T o 7CRHl E e 0

Druckrey & (1967) @7 w bk 250 X% 500 H k#5308 (15 X1 5 PL/iE) TIEss
MANEILERD B e o Tz,

% ?% . Ohbayashi & (2009) ®F v b 104 FEMRBRICIBV T, KK O A DG X
IXEMRER DM T v, BROKZRER M O T C TR e A A, 50 e R e, Al e g oD 38 A A
DABISHEMUL, FFRBAEDNRE S, o T, ARBUIROZRBRIC L H2HEBAMED
F—ARAZT M E L TRADBMELEZ D, ARBOMEIZOWTLLFIIRT,

Ohbayashi & (2009) I&, N,N-P A F LRV LT 2 K& T v MO AREE K OWE O R EK T
B, UL RE LTSRS OB AMEICOWTHRE LT, T742bb, 6 o F344 1S
> (50 PE/EE)S N,N-2 A F LRV AT X R85 % 0, 200, XX 400 ppm (V/V)T 6 K¢/
H.5 H/AHE, 104 BRWAZREE L, SRAEREREICH L TNN-PAFILHRILLT I R4 0,
800, 1,600 ppm (W/W)TT 104 ¥ Rk # 5- L 7=,

ZDHE FBEER R OEEO L ORI HWT IS ORAMEE S TR 1-7 1277,
R HREE & TR F EE 800 ppm K OF 1,600 ppm # C M I RAE A3 84 00 L . 1,600 ppm &
BECHFZICEE Th-o7-, £7-. 1,600 ppm #ETIE, FFMAE SR A L, FFHII AR AE
Je OV % OF 7o 38 A BEE 33 H 00 BSHIN L 7=,

Fro. BRAKORAGHHBERECII, HIREE, WABEIMRGE . ST 0 B RETE OA
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25
26
27
28
29
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31

IR EERE & H T, I R . TR . R K OV & PR 7 8 AR B S A S L
TR BE 0D 2 WO RIS A D3 A B © A Z 2B L. 880 K OWE A G 881 X A Fmia
FEELE: 0D 8 A2 A E N OV BE (2 N3 38D BT,

£1-1 Sy 104 BREKKESHBROFESHLEHEE (Ohbayashi et al., 2009)

5 e £:[mg/kg/day] 0 44 82 BMDL,, [mg/kg/day]
(K i 2 [ppm]) (0) (800) (1,600) (AP F5 1) 2 B H)
B 50 50 50

JHF 0 A 1 6 8*

JHF 00 e s 0 0 4

JF 400 Jog R - s 1 6 12%* 24.24 (Quantal-Linear model)
RIS 0 0 1

*p: <0.05, **: p<0.01 (x —FMHE)

FENEE T — % O EFIGBMRIZ OV T BMD T 21TV, RARBIC LT ~ R
O JF M i i &% OV @ BMDLyg % 24.24 mg/kg/day (Quantal-Linear model) @& 8 L7=,

1-5-2 RA

(1) ek

WY 27 5HEE (NITE, 2005) (2X 25 &, BB AMEIZDOWTIE, NN-2 A F LR L
72 RE2H ) BATHAETE T8 0 57f8# (Ducatman et al., 1986) & 5\ IHi/e o LIEEHE
(Levin et al., 1987) IZB W THROEERENHRE SN TS, 2. (BF LT NN-
TAFNRNVLT I RICRTE SN TEELEI T, BFER A, IR A OFIAERRE N &
WO EESHDH (Chenetal, 1988), UL, 2o OWE TIIRE & ORFEIRIH 52
TR, BBAMEDOFHLE L TIART0THL &SN TS (IARC, 1999),

(2) EBEY
T AKEERNT I % BRI I % At DA S MERTAT I D 5L I %17 T A 12 22

Malley & (1994) DO~ % 18 » HEI & WNT v b 2 R A &R R (25 - 400 ppm) T
X, HERED T v b OJFIEIC 400 ppm THIEG R ZEDSRBD bl b DD JFFEN AMITR
INiemolo, MEMED ICR ~ 7 &2 0, 25, 100, 400 ppm DT 18 » H[HW N5z
L7cE 25, 25 ppm DL EOREITHFlE~DRZE & U TR R, BBt E A b
7o BB AMEITRD b o 7o, MEED SD 7 >~ M2 0, 25, 100, 400 ppm DT
2 MW AZRTE LIZL Z A, 100 ppm LI ORI Tl O AR BB NN S, 400 ppm
CHFIBIC BTG ZS & & 2 DAL 528 B/ N GG (MERE D BB GE B M oD Ak
AR S) ORAEOBIMN I LT, BHEOREIXA LN -T2,

© BMDS 2.6.0.1 & IV THENT L 7=, EF /A OBIIL, £l H A 22 2 ver1.0 ([CHES &, N
F~—27 R—REOHEHICET 2554 % A (http://dra4.nihs.go.jp/bmd/BMDS_guidance.pdf)
R ST FIEILES T2,
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ZD%IEAS AT LV Ehi Sh7z Senoh B (2004) D~ AKNT v b 104 ¥# [
ANz (200 - 800 ppm) TiX, ~ 7 A® 200 pm 2L EX YT » k@ 400 ppm LA L CH
FENAMEDR R ENTZ, IARC I Z OFER S AL THIFMZITV, 2016 FITH A A5 HE
7 N—7 2A IZEHE LT7- (Grosse etal., 2016), X - T, KRABRIIWMAZTEIZL DN
PEOX—2AFZT e L TRMBMELEX Dz, RBOMEL DL FIZRT,

Senoh & (2004) (%. BDF1 ~ @ A|Z 0, 200, 400, 800 ppm % 6 Effi}/H, 5 H/HEDHE
JETNN-PAF IRV LT I Nz 104 HERAZEE LT- (OECD iR AT A KT A o 412 #E
HL) . JEIEMEZS L LT, MERE 200 ppm (608 mg/m3 AH) DL _E oD $¢ 5 RE TR IR K
TR RS D F ARG, HED 200 K& TN 400 ppm D 58 T UL AT 2540 o> 58 A SR
MERED 200 ppm LA B O GHE TN 700> O MR IE S O R ARG b vz, £,
M e o> 200 ppm LA CRIFEBHEIRZ & 5 2 S5 28 B s (B mm s, AR
PERIFIETEEL) N bz, ~ U ZADONFEEDO T — % 2 T3 1-8 IZ5RT,

F1-8 TOX2EEBARBROIFESFHREMEE (Senoh et al., 2004)

1 [ppm] 0 200 400 800 Peto  BMCLyo (ARFAl (2351 2 5 )

[~ 2]

[UEZE~' 49 50 50 49

frrufa e 1 42%%  ATE* 48R 1 (HEETNLRL)

JHE i e e 3 25%*  32*%  35FF 11 21.68 ppm (65.91 mg/m®); LogLogistic model, restrict
JEZEAIIEAE 0 0 4 0 (HEKAAMER L)

AR Y 3 45%*% A9k 49 11 (WAETARL)

(M~ %]

£ 50 50 49 50

JFAIRaRE 6 36**  41**  41** 11 (@EAET VL)

JHF A0 e g 2 12%*  16%*  16** 11 97.54 ppm (296.52 mg/m®); LogLogistic model, restrict
FEEfiaiE o 13%* 7 4 (HEIRAEER L)

JFfmamEss Y 8 42%*%  ABF* 44%* 44 (#EAHET VL)

17
18
19
20
21
22
23
24
25
26
27
28
29
30

*: p<0.05, **: p<0.01 by Fisher Exact Test. 11: p<0.01 by Peto’s Test (Peto)
1) AT R, ATHIAa S AT 2EHUIEIE O V72 O T HI R I 5

F7-. Senoh & (2004) (X, F344 7 > |2 0, 200, 400, 800 ppm % 6 HEf]/H, 5 H/H
DOBETNN-Y AFILRNL LT I R 104 MW AZREE LTz, SR & LT jEo 400
ppm (1,216 mg/m*4H24) LA I &% O o> 800 ppm (2,432 mg/m® #H24) CHFAHMMRIE, HERED
800 ppm THFHIALIE DI AR OBMAZED Hiv, FFAMIMRIE & A O W3 s O g
DOIAEREENMN G HED 400 ppm LLEIS X OWMED 800 ppm T H V7=, FFHIIGARIE, 10
DOFAEFIIHEITKAS L THNT 2R A LN, £z, RIEBEEREEZXONHE
k& LT, B 400 ppm LL K& OMED 200 ppm UL CHAAIIEE 5SS ERE D 400 ppm UL E
ChAFE MR AE T HEICIR G S T 22 AR A AL (800 ppm) 3 B LTz,

7%, LFCO Senoh & (2004) DOFRERTIX, T v MTAFEE OFEAERIMNR D 572D
1% 400 ppm LL_ECd - 7273, Ohbayashi & (2009) @ Z > b 104 # 75k Tl 200 ppm T
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o
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32
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34
35
36
37
38
39
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b AT DI AN S s iz, ZORBRTIX, F344 7 » M2 0, 200, 400 ppm T 104
WENZ Tz > TR AZE (HAh) Lice 25, 200 ppm LA C A MR o 56 A2 5 23 A
Bl L7 (1/50, 15/50%, 26/50*, *p<0.05),

LLE XY 200 ppm L EDOWARTE T~ 7 AKOT » MIAFIEEOFARINBRBD i,
B ROGBEFRIZ DWW T BMD @i 2 1T-72 L 2 A, B TE 7% BMCLy @ 9 H O f/MEIE
Senoh & (2004) OFRERIZIS T DM~ ¥ 2 O FHAEHEEIZ X35 BMCLy @ 21.68 ppm (65.91
mg/m®) (LogLogistic model, restrict) ©T& - 7=,

-6 EOMOFEFEICET HIFE®
-6-1 £ARNEdm (KRS

CICAD (WHOI/IPCS, 2001) Tix, NNN-T A F LRV AT X ROKRNENREICE T 57— 4
Zlba—L, LFO LI ICHE Lz, REHRRELX 1-1 1277,

B, R, SUIMARBIZE ST NN-UAFAKRALLT 2N IIRGITRINE NS,
W% . NIN- A FILRA LT 2 RIZeF I —I10oMm L. EICHFmTRET S, R~
Hp & U TGRS Pt S D EERERRIE I A T AR OKBIENEENTEY
t NEROEW TOEERRFMHH THS N- (B ReF T AF L) -N-2AF/LHELALT
F (HMMF) 2NAREN D, HMMF 1ZRIC N-AF LAV AT 2 K (NMF) ~ESfiREn
%o AT NMF DEEZ )72 N- A FOVEFRLIZ L U N-(BE Rr XU A F )RV AT I R (HMF)
DPEAIIL, ZHTI BIZHENVLT I R0 SLD, NMF ARG OBIRR R IL AR L I L
DAL THY  N-TEF IS (N-AF LB NLNEA L) AT A2 (AMCC) DA S i,
THETomEEHE E MBI RPRH E LTRESN TV D, BUSPEFRIARN Z 0%
BTERINDD, TOBEITRTERESN TR (BZELA VYV T VAT ILV), H
BEEAT 2 ERGHLIE SN TRV, Z 0 PEEIZEER#M TH S LHEESN D,
AFLEDZT—X1X, b FOBAIIEREBYOLAE LV L, ARE THINOIRKICL-
TRFSND NN-UAF ARV AT I ROFENRRKEWATEEMELZ TR L TWD, NN-¥ 2 F
NERNET I RETNLa—LOMTORBHHEERANGFELTEY, +2IZ3EH I T
WRW, D7 LB EO—ERIET Va3 — VK FEEEFR Tk B BEEAIC X D ATEEMEN
HD, IHIT, HIET v MR A UIRARE TG SN NN-U XA FILRLLT I R
CZoREWIX, BEzEEL T - RIEEBE~EBITTA2Z2 R RINTND
(WHO/IPCS, 2001),

F7-. FA VRERS (DFG) (2016) (IC kb L v a—Tik, EESICHITDH NN-¥
AF VRNV LT I RERFEIFRAC L DRI Z TRIEWINNH D Z ERmbEnTnD 2
Ll WIRICET 57 — X I3 2T BFTE% O RERIED RN E S IZERCTHDL L%
HIRL TV Z &, PHINIREBRBEZO DR ARELIV RN L 2HE L,

e
e

© BMDS 2.6.0.1 & IV THENT L 7=, EF /L OBIIL, £l H A 22 2 verl.0 (TS &, N
F~—27 R—REOHEHICET 2 54 % A (http://dra4.nihs.go.jp/bmd/BMDS_guidance.pdf)
R ST FIEILES T2,
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(CH;),NCHO
N.N-Dimethylformamide (DMF)

~

/ ~
P4502E} ™
/ 2 SN

CH,(CH;OH)NCHO Dﬂ\(f l,’l;":
N-(Hydroxymethyl)-N-methylformanude (HMMF) e
~
&~ o
HCHO
Formaldehyde

[reactive pathway, possibly]
[methyl 1s0cyanate]

CH:NHCHO > — CH:NHCOSCH,— CHCOOH
I-] 7 ide (NMF 1502 . |
N-Methylformanude (NMF) P4502E1, GSH NHCOCH,
N-acetyl-S<(N-methylcarbamoyl)cysteine (AMC

l HCOOH
? Formuic acid
(CH,OH)NHCHO — > H.NCHO i +
N-(Hydroxymethyl)formanude (HMF) Formamude
NH,
Ammonia
Y
HCHO

Formaldehyde

-1 NN-CAFILHRIVLAT S FOREIER (K CICAD (WHO/IPCS, 2001) )

1-6-2 AlEH

(1)t k

CICAD (WHOI/IPCS, 2001) (2 k% &, Ao BRBIER CTIk. ERSE I T,
g~ D B L Z U D HLER R DEENRE SN TV D, 8. BACRIR, WHilER)
P EEICHIN A, BEYE. WEME. R, SR OREERPL L A b7, RO EED ALY
b7,

WY 2 7 3HiE (NITE, 2005) 12X 5 &, NNN-UAFAARNLLT I FOE F~DEM
WL LCE, LHETEE DN FL CHRIRORENC LV R d R Z2 = T - F6 T, K OH
e, BEREE, Wk, EE, B, KR OR AN S B, FERDHE X 72% T HAFET
FRHEML . MREROEBEN L DLz, oM, IR, EXGE. WRE ISR 2R MES @ &
NTWnD, RF~DEE LTI, KR, . AOWERH 5,

(2) By

CICAD (WHOI/IPCS,2001) (2L 2 &, Z< OFET, A - B - WA - FFEROFGIT X
D NN-UAFILHRNLLT IR ORAMEFEEETHV, —RAICESEREITR D - & - JERO
RBET glkg KE, WARBETogm* OL L Th D, AMRGES%ORKMEE L, 2507
BEREIR T, RESIRR, BACRIE, REMA . IR, SRR, it S, DPEH
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1 i, FFEEE, FRICELEMER ETH Y | WEEBFIRE CIXE L LTI EENE

2 b, v FOEE . #0 LDso 1% 3,000~7,170 mg/kg /A, #% 4 LDso i 5,000~ >11,520
3 mg/kg AT, W A LCso T 9,432~15,000 mg/m*® Th - 7=,

4

5 Y 2 7 3HME (NITE, 2005) (2X 25 &, NN-T A FURNALLT I ROEREY~D
6 AR 0% 5 TIZEEAI59 < | LDsg i~ 7 2 T 3,700~6,800 mg/kg., 7 » kT 2,000
7 ~7,600 mg/kg TdH -7z, F7=, WAZEFE TD LCs iL~ 7 AT 2,000~6,120 ppm, 7 >~ F T
8 2,500~5,020 ppm TH o 7=, T2 WBFE I THIENEH LT W ERFESN TN D,
9 BHERE LTI, 7y MOROELE L2 ER T, RERD . K1, S, Figo
10 IR DD o, D5 i OUKEE, Bl RME iR, BRiand, il o e
11 JERH BT, ~ 7 AEENE L LR T, AROBICHEE, BREREN A DI,
12 7w FTIEMED 5 oifn, 77V a—5 80 TLERE. TTEL OO KR/ ARRE (5
13 UPE) | /NEEHROE O IR EESE DS A 5 AL T,

14

15 1-6-3 BB - BEIIHT SRR VRMAESE

16 (1) HgiE

17 CICAD (WHO/IPCS, 2001) (k% &, IARC (1999). WHO (1991). Kennedy (1986)
18 X, RIEROIRICKT D NN-PAFLHRLLT I ROEEL L Ea— L, BE~THED
19 WEOHREWE LT,

20

21 @ Eb

22 WY 2 7 BEEE (NITE, 2005) (225 &, NN-UAFILHENL AT I RO h~D&k

23 L LT, RIS 20IE0E, RER, 2, AROWMERH 5,

24

25 Q@ @

26 IR A 7 GHEE (NITE, 2005) 12X D&, NN-T A F LR/ LT I RORIZxT 5 i
27 BMEIZE L Tl o2 HOW 2 EBRAHE SN TS, NN-U AT ARV AT I RO IR
28 %, RUEEHI CIXABICPSEORE, BEICITREN D PEEORM, BEOER, &
29 FEDN S P DRIERN A SV LRI BT A D R o T-, — 7, TiE6l I ARz
30 EEEMNDIRE OGS, WA, AFEFEHOMEFENA DI, 2O, BEOITE RN
31 U RERICIIRE D P EEOFM, IR, MRS TEY . DL EORIR IV i
32 B FFINFRNS & 7~ LTz & ST D B ~ORIRPEIZB L Tk, = 7 A2 1,000,
33 2,500, 5,000 mg/kg % i L 7= 328 Ti% 2,500 mg/kg DL b CEEEE T — @M ORI MRS 22 B A,
34 ENAEY FTH 31% (17~56%) % 21 HFEA L72EBRT, fERA Tz, v¥F%
35 DFZREIZ 100, 250, 500 mg/kg % H L 7= FEBR T3l i3 A 54077, 2,000 mg/kg % 6 Kf
36 fM/H X15 H/4 @i L7 ER T O RFE~ORPIEIE A b ieroTe, £/, T b E
37 NEy FTIEEL L L HEITHREIZHEA LZER CITiEEEIAONTE LT, 7 v MZ
38 960, 1,920 mg/kg % 28 H MM L 7= 38 T LRI IX A D e o T2,

39

40  (2) eEM:

41 CICAD (WHOI/IPCS, 2001) TliX. v~ 7 ZADJRiTY v R iRk r— 4 %L Ea—1L,
42 NN-2 A FRNV LT I ROBAEERICET 27 —ZIC—BHIER D biLenwE s L,
43
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NITE (2005) D41 U 2 7 Al Tid, A L 72 #PHPN TR SEBREMI 3 2 & A EIEIS
B3 oM IE v & it L,

-7 ERERF

Ohbayashi & (2009) 1. N,N-¥ X F LR/ LT I FFEREMEFEE R O#FEIC oW T,
IARC 7% 1999 4 (ZFFAM L 7= S #iPH (2 & 5 in vitro & TN in vivo 8 fm ik BR 23 fa ik &2 7 L C
W24 Z &5, non-genotoxic-cytotoxic-proliferative mode of action M EFE SN THY ., Z D
R CUI TR EESE & 2 AT ie < JHRIRAE O 75 A PGS 23 IS T AR L F ) C BB 7 4 81 &
R+ e#E LT,

DFG (2016) L B 2—Ti&X, NNN-CAF LR/ LT I RO b kK OEMW) O RFIRIC %
LM BOERAETF IOV T, BEHEEEEL R TRHLUIAR 2> TnZanZ &, KW
FEWIW A RBE%D NN-T A FLENLLT I RUTZoRETH W FEEE2 /T 5
N-AF RN LT I RERRAFIVA Y T = bA, R AZTEIZ IV B 722 T/ A
BaFERE L., 7y PR~ T ATRN a5 & 2T BAMTMIEEOJRA & 72>
TWH ZEaHELTWD,

-8 AEMFEENCEH

N,N-T A F LRIV AT I RO—fatk, ABAEEE, BORAMEICEHL UG-
WF—r &l ta—LksIh, b MRUERBYHIZBNT, NN-UAF LBV LT IR
DO EBRIEONEGR IR CTH 0 | IR EN & b EZEORmWEETh 72, B M TIEW
BEREE T % TWA £ 7 ppm (21 mg/m®) BL DWW A ZEFZ I X - TR RERE (1l ig AT
Besi L ~UL 5D A S, B CIRRIKEE TH 5 25 ppm (76 mg/m®) LI Lo & Hk
ABRFRIZE Y ~ 7 2O/ AE K K& OEIESE O 5[ B F R 2 b B3 8is STz, AR
FAEFBHEIIREREE X KEEN AN HE TR b vk,

NN-U A F LRIV LT 2 ROFENAMEIZOWT, & T LD RFEA S STV R
WS, o 8 TIE 200 ppm (608 mg/m®) LL Wk A 5% J 1f 800 ppm (44 mg/kg/day)
PLEDFRKPEEG I K 0 FFRESE O AEEMMBRD S, &0 LR ADE ;O RERKIZE
WTHFREB AN RSN TV, BRFERBROIZE A EDRRER-ETH L Z L5 NN-
VAFARNLT I FIEBIED b 5 HRRHIER D AWE & 5 2 5Tz, PRI AT T,
KWE o D \NEZE ORI L D I EEst & O A a3 e v IR S e 2 &
ERT L EHESNTWD, 2k, ERNAOFEZRFMHHEREICIB VT, NN-Y X FILkv
LT X ROFEN AN T % 8 EAYFHn & OFEME S X 50 S 4T 7Zeny,

AR TIENN-U AF ARV LAT I ROMFEEEBICER L, B FOIERBAT —F KN
W DI N AL N AT —ZIZOWTHERIGBERZ MG L, RHEEREIE AW
EWFMEOREEZITH) Z L & L,

REAREIZONWTIE, B hOTFT =2 RGOl TzH, BOIEFREN A K THED A
7T — 2 OMESOSFERIC OV TG L2 R, &K & Th 5 44 mg/kg/day DL EO & T
M BT D RF3ED AMEH 2 #i s L 7= Ohbayashi & (2009) ®ffE ~ b 104 i# Bk K
B G RBR A — % 4 7 4RI LT, RO REEIC & BB AMEE R LT 7 — & AR
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BROB T o7, AR TIL NOAEL 33 b L 7-72% BMD T 247572 & 2 A,
HeEZ > & o RFHE I R IE & OV o 38 A B 12 A5 < BMDLy 1 24.24 mgl/kg/day
(Quantal-Linear model) T& -7-%, ZOfis POD & L T RAeFELEEK 1,000 (s : 10,
A ANZE 10, ZEOERME : 10) Z@EH L, #AREKOAFMEFME 4 0.024 ma/ka/day

R L,

W ARRBZ I DWW TIL, Cirla & (1984) K 0" Fiorito & (1997) (2 X 2 554l # oo 23045 7
S HTHEREREE 2 M5 < & o LOAEL7 ppm (21 mg/im®) 25 bz, BkR» 6L
L0 IRWATFEEMED LOAEL 233 5 Tz & £7-. CICAD (WHO/IPCS, 2001) K OF
U.S. EPA (1990) |2 X 2 RHlEE HOARIT — X L7 o TNDH Z EnD, KT —FRNF—
AZT A OFEEMEBEZ LN, LrL, Z20%, B THBERAMERNRINTZZ &2
5., MADHEBBRFNLETHD, 2T, Cirla 5 (1984) KO Fiorito & (1997) 12 &
He hoF—4 L Senoh & (2004) (2K 2B~ A 2 MW AIFED AMERRER D H & 505 B
BEBRP L, TNENICOVWCEHMIEORFE 21T 7, REMBEE FTO£ 191277,
N O TR RERE (T B S < A EMEFHE OB & LT 0.051 mgim® 3550, <7 ZDJF
JEIZHAS L T =20 b e b~OBBAMENHEESIND LD L LTELN DB & [
Thotl, TOZEnb, b FOFFRICIT 23RN AFBICES < REME 0.051 mg/m®
. BOPAUEENEZDAREL I NN—TELETHL EEX N, o, AFEMEMm
EHERHIZBWT, & FOFFEEREDOT — 22 HWAHEN, ~UV ADOFEEOT — %%t
FAAETHHELD b AREEEN/ NS NWEE X b, Lo T, KFHliCix, Cirla &

(1984) XK UX Fiorito & (1997) OEFHAE % % — A ¥ 7 4 1T3®E L, 0.051 mg/m® % FEAfi
BIZEHT &L L, Thbb, B EY 5 F XL 3.8 FO 55 @3 O 5 &
DA B LT PR RERE 2 (Mg TITEESE L ~L o0 15 1T 55 < LOAEL 21.28 mg/m® (7 ppm)

(8h-TWA) %, i 7 B 1 A 24 B0 58 1M 1E L7 5.07 mg/m*®% POD & L., A
FARHC100 (fE A2 : 10, LOAEL i Kk OVEEWIH : 10) Z@H LT, WARK DA FME
FFAIfE % 0.051 ma/m® © & B 7=, ZAUE. 1 B & LT 0.02 mg/kg/day (AR T2,
¥, RHEERMREIZ OV TIE, BAZEICHT 54653 10 12, miEHIFEERE L~ Vo ER %21
L U7 AR & B 2 DTV D IFHSRERTE o LOAEL i & BB M3 T 5 4F
XIE3BETHDHZ L 2EE LIBIRE 10 23 U T 100 & L7, NHEFEHEEK 100 %2 Hun
HZEICEY, tRICRENEZBE LLFHMIES SN EB XD,

R1-9 NNV-ZCAFILRILLT S FOBRABRBOFEHTMEOAERER

AT — % LOAEL X i RBEWHMMHTE | NEREE RHeFESE | PR
BMCL, GB7H., 24K
W/H)

Cirla » (1984) X TU* | LOAEL: 5.07 mg/m3 #! 100 0.051 mg/m®*2
Fiorito & (1997) ™25 | 21.28 mg/m® (1.67 ppm) (AN 25 10, | AERAM O FF
B OEFHAE (7 ppm) LOAEC fff - | flifl & L THR

v TR RE R (8h-TWA) ZFE WM 10) Ji|

@ 2dmt 11-5-1) OF 1-7, [1-10) B8,
© RBEIRIMIE % 0 LOAEC =7 [ppm] X 3.04 [mg/m*/ppm] x5 [1]/7 [F]x8 [ [#]] / 24 [ #]]

=5.07 [mg/m”’]

O g AR DA MR =5.07 [mg/m®] < 100 0.051 [mg/m’]
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Senoh & (2004) ™~ | BMCLy: 11.77 mg/m3 3 | 19.62 1,000 0.049 mg/m®t5
A 2 ERIAFED | 65.91 mg/m® (3.87 ppm) mg/kg/day 4 | (Ff7E 10, fEA
AR ER (21.68 ppm) 72 10, ERM%E
W~ v 2O leRE | (5 A, 6 K/ 10)
H)

1: b b LOAEL ® 2 FE MM LM =21.28 [mg/m®] X5 [A]/7 [A]X8 [HFfE]/24 [FEfH]=5.07 [mg/m°]
72 0 WA FI A =5.07 [mg/m®] <+ UF100=0.051 [mg/m°]
1 3: =7 AD BMCLy, O % #2 i RIA4H IE 14 = 65.91 [mg/m®] X5 [H1/7 [A]X6 [FF[E] / 24 [FEE] = 11.77 [mg/m®]
E4: v U AOMRE% 0.05 m¥/day, &% 0.03kg, WINHEE 1.0 & UE L,
PN B % £ =11.77 [mg/m®] X 0.05 [m*/day] = 0.03 [kg] X W IX 2 1.0 19.62 [mg/kg/day]
#5: b O EE 20 m¥day, (KF% 50 kg, WA 1.0 LEL,
N FFAIACA 5T = 19.62 [mo/kg/day] -+~ UF1000 X 50 [kg] 20 [mg/m?] x ULl 1.00.049 [mg/m’]

Lk X oz, REMHIZEBWTER L7280 KO ARKOR EMHFMEZ2 T 0FR 1-10
WCE LD D, o, AWE CIIBRBREIEKFAETITHFEERNRELT 5720, &0 KU
AREHE DO NP — R (HQ) #AHETAHZ LICLV URITHFEITHY) Z LR EY EE LN
7=,

R1-10 AN-OAFILHKRILLT S FOAFHREEDOE EH
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0.024 mg/kg/day | Ohbayashi © (2009) DOHEZ » b 104 i [ AR K #5538k

HEZ > & O N IE AR BE & OVEE @ BMDLy, = 24.24 mg/kg/day
(Quantal-Linear model)

UF=1,000 (f£7= 10, & A7 10, %o HE KM 10)

ISIN 0.051 mg/m® Cirla & (1984) K U* Fiorito & (1997) D4

(1 FEHUE 0.02 | b MiFFRER S (TGRSR LA) 128-5< LOAEL = 21.28
mg/kg/day #824) | mg/m*®  (8h-TWA)

LOAEL 0> %5 I [l 4f IE4f 5.07 mg/m®

UF =100 (ff A7 10, LOAEL fiff] - Z:#& i 10)
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ETVORPUL, FINHT A X A verl0IZHKSE | R Fv—27 F—R L0 HICBE T
HHA H A (http:/ldra4.nihs.go.jp/bmd/BMDS_guidance.pdf) (278 & 7= HIEICHE- 7=,

@Ohbayashi & (2009) ®F v b & AV 104 BEHKEERR BAOX—2¥7 1)

WEZ >~ b~ ONF Al B AE

Dose [mg/kg/day] N Effect
0 50 1 Quantal-Linear model
44 50 6 BMDL,,=24.24 mg/kg/day
82 50 12
Model Name BMDy, BMDL,q BMD;o/BMDL P-value AIC
[mg/kg/day] [mg/kg/day]

Gamma model, restrict 43.335 24.536 1.766 NA 107.604
Logistic model 53.335 43.293 1.232 0.512 106.041
LogLogistic model, restrict 43.347 22.546 1.923 NA 107.604
LogProbit model, retrict 46.846 35.617 1.315 0.7474 105.707
Multistage model, poly 2, restrict 43.289 24.536 1.764 NA 107.604
Multistage model, poly 3, restrict 43.289 24.536 1.764 NA 107.604
Probit model 50.712 40.643 1.248 0.6203 105.85
Weibull model, restrict 43.326 24.536 1.766 NA 107.604
Quantal-Linear model 36.497 24.243* 1.505 0.6804 105.777
Gamma model, unrestrict 43.338 0.000 it NA 107.604
LogLogistic model, unrestrict 43.347 #DIV/0! NA 107.604
LogProbit model, unrestrict 43.388 #DIV/0! NA 107.604
Multistage ~ model, poly 2, 43.289 16.645 2.601 NA 107.604
unrestrict

Weibull model, unrestrict 43.326 #DIV/0! NA 107.604

*Z@IN X 7= BMDLy,
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@Senoh & (2004) O<=U X Z AW 2 ERRARER (235)

M~ 7 2 DR
Dose [ppm] N effect
0 49 3 LogLogistic model, restrict

200 50 25 BMCL,=21.68 ppm (65.91 mg/m°)

400 50 32 T MBS I3V e o T

800 49 35

Model Name BMC BMCL,, | BMC;,/BMCLg P-value AlC

Gamma model, restrict 52.934 42.791 1.237 0.032 226.387
Logistic model 120.009 99.979 1.200 0.000 238.867
LogLogistic model, restrict 29.799 21.684* 1.374 0.600 220.85
LogProbit model, retrict 88.800 71.981 1.234 0.012 227.898
Multistage model, poly 2, restrict 52.934 42.791 1.237 0.032 226.387
Multistage model, poly 3, restrict 52.934 42.791 1.237 0.032 226.387
Probit model 118.678 100.511 1.181 0.000 238.828
Weibull model, restrict 52.934 42.791 1.237 0.032 226.387
Quantal-Linear model 52.934 42.791 1.237 0.032 226.387
Gamma model, unrestrict 1.143 0.000 1082206045 0.643 222.074
LogLogistic model, unrestrict 9.656 0.000 62345 0.737 221.971
LogProbit model, unrestrict 11.531 0.000 37062 0.728 221.98
Multistage model, poly 2, unrestrict 30.639 22.556 1.358 0.767 221.946
Multistage model, poly 3, unrestrict 26.574 13.847 1.919 NA 223.859
Weibull model, unrestrict 3.440 0.000 1976745 0.681 222.029

* RIS N BMCL

et 24T cied
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