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1 AEETE (NMERR)

XL I

THRAL IR FE O NI T 2 A EREM OB E AR T AR I N A Y —=
VT RHMEICB T, NMEEREBOFENE S T A 12), FE 7 7 A 13 LFHlishizZ &b,
BAERE TR CHE S, ZhfbRFITELFTMETE (BLES ) ICRRESNT, A%
PEREAM 102381 D ENEM AT OfE R 2B E 2. L0 Rl & L CHEMENME I 2%
T dZ ot

FENA DTSRI X 2 BEMF O R ESE 2> HUEE U7 A EMEH RIS 2 T, EREHERIC &
%R L B o — DN E i S T BB O R EE T H o 7o [E BRI SCE (CICAD) DOFRFEAF
TIHD 2002 5 2FEW D | 1999 D 2017 4F £ TITAR SN I=AEMRE RO & UL
EEITV, BRICET TG R2 AT bR 3 O E 05 4 206 L7,

7ok, bR SR OW R EE O AL HAE AR ENE 1 mg/m?=0.315ppm, 1 ppm=3.17 mg/m? (1
RIE20C) W,

—

-1 FEMHFEHICEY 2B RS0

AFTEEBERD I B, BT —F OAFERN L E 2 —I2 X 5 RGN AN E i S 7z EER
MBI KA FHEO R T A& BH LW O 2002 4EI2ABH & 7= CICAD (WHO/OPCS, 2002)
T 7=, CICAD |Th F FBEEE MY (20000 OFIEL S LICER STV, 1ZIER
REH I WHO BN Ik S R e KB A K7 A > (2000) OFHEiEHAFR STV, BN
CE EFAMG 2 M S 72 FEAm L, O) B ERAG T EE S (NITE) 12 X 2k #WE
OV A7 GFHIE (2005) K OBREAIC X 2L E OB U X 7 Fm#E (2005) T
HoT,

1-1-1 ERNAEE
(1)#&n

BRI T 2 —KEMEOFMERE AW T — 2 IEREFEERBRICES D
DIF7R < B AEERBER LV RO ONTZEDOTH S,

K 1-1 ZHERFROEORBOFERENAZEICETIERI O EEBBIFE

BERA BT — TV RKRA Vb POD A 5 FEAMAR S T - B
US. EPA | UV XEEHEE | WIURE O | NOAEL : RfD : % A NOAEL= 20 ppm
IRIS PR (62.3 mg/m3) &0 A

11 mg/kg/day | 0.1 mg/kg/day B
1995 o

S)

P LICHWSRIZFEMNY 7 AR P D EEOREEERIZ. —M&FEM 3 (D fE: 0.012 mg/kg/day) . EF5H
FAEENME 2 (D fE: 0.0025 mg/kg/day) . AR 2 (WEEAERFEMS Z R 1) Thoto, BRAMES T X
FTRE STV,

http://www.meti.go.jp/policy/chemical management/kasinhou/files/information/ra/140731006.pdf
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Hardin et al.
1981 (W)

Jones-Price et
al. 1984 (B&fH
£

#1 NOAEL
11 mg/kg/day (2>
<,

UF100 (ff 72 10, fE A
7 10)

B4 B
55 491 99 U
% F Al

2005

U YR
PERRER

Jones-Price et
al. 1984

WIS 5 A 5 0
HA N

(ERME, HRVE)

LOAEL:

25 mg/kg/day

LOAEL # 10 Tk L 7=
2.5 mg/kg/day %
NOAEL & L T MOE #
HIZ W=,

U.S.EPAIRIS (1995) %, BABFBMERBERE I VRO RD 2% 1 L7-, Hardinetal. 1981 |

-
—

27y FEOUHXEHOTZRAREIZ L DMEFEERBRERLOBEERHRE LTO
Jones-Price etal. 1984 O &7 i 1 2 FE (2 L DA B MERBREE R0 6. &b m Y NOAEL fi &
L CoH PR ERBRIZE 1T 2 W A NOAEL fH 20 ppm (62.3 mg/m?) % % 1 Z=FEFH 2 & (T
B L 728 0 NOAEL AH41H 11 mg/kg/day (= 62.3 X 6/24 (BF[E4H1£) X 1.6 (m3/ B FEWL &)X 0.5 (W%
Y113 (kg R H)) 2RO, ZiE RHEFALRE 100 (i 10, 8 AZE 10) THL T RfD=
0.1 mg/kg/day # & H L7z, 7235, Hardin et al. OW AZRFEIZ LD v YT EERBRIZE T
B PR EERED 40 ppm (124.6 mg/m?®) (3% 0B 5 0 22 mg/kg/day (22 L. Hardin et al. ®OFk
BRCIIBIRA~DRZEII A N> 720, Z O &1 Jones-Priceetal 1984 O O BFEIC L 5
o Y XA AR D 25 mg/kg/day THR IR DO EEINA Z 472 F EIZIE V728, 40 ppm (1
W N NOAEL fE & L CHHA SN2 o 7z,

(2) WA

Wy N DIEFE S BT DWW TCE BRI 21T > TWediX, F& 1-2 12777 U.S. EPA
(1995). ATSDR (1996). % 7 B /{rfEE (2000) . WHO/IPCS (2002), WHO FRM Hitsk
FEREL[ETA RT A4 (2000), BREARE U A7 3HEiZ (2005). NITE (2005) % Th
ST, TS DOFEICB W THRILT — & L7225 7=Di%, NITE (2005) #FR& ., b MEFHAE
\Z BT B IEE RS E EE O (Johnsonetal., 1983) . & 2 WM B R AR DL I3 MR K
W R EBMEOHEI (Martynova et al., 1976) Z IR & L7722 CThH - 7=, WHO BRI Hidik
FEHERELRETA K742 (20000 OFFMETIE, & O HEARNE L O F AR vE 28 8l
(Vasiljeva, 1973) HARHLFEIEIZE O TNV,

®1-2 Z—HRIERBROBRAZBOIERNAZLEICETIERNIS O EERNGTE
BEEA BRI — % | = RKE | NOAEL XiZ A % FEAMAE S 5 ik - S
A LOAEL %

U.S. EPA b hEE HEEFRE | BMC filfi IE{H: | RfC: BMC= 55.1 mg/m3® % @i 5 — xR
IRIS Johnsonet | fmEHEE | 19.7 mg/m? 0.7 mg/m3 BRI AR L7z 19.7 mg/m3 (23S
1995 al. 1983 DWW (6.2 ppm) <o

NIOSH UF 30 (fAAZE 3. ¥ —F _N—2A AR

1984 10)
ATSDR v R I B A % | LOAEL: /N L LOAEL=7.6 ppm 233 <,
1996 Johnson et | 1= 3 B | 7.6 ppm MRL: UF 30 (LOAEL £/ 3. f& A £ 10)

al. 1983 DI (24.1 mg/m®) | 0.3 ppm




(0.94 mg/m?)

Envirinment | & FJE% 1 #%fx % | BMCLos ffilE | TC: BMCLos= 20 mg/m? (6.3 ppm) % &%
Canada Johnson et | 3 o ¥ | i 0.10 mg/m3 TR REBR BT B IR L7 el
/Health al. 1983 A 4.76 mg/m?® 476 mg/m’® |25 <, 20 mg/m’ X
Canada 8h/24h X 5d/7d=4.76 mg/m?
2000 UF 50 (fEl A7 10, #1780 %8 22
DT REME 5)
WHO/IPCS
CICAD 46
2002
WHO B | & hEY: Ik 2 B % | LOAEC: A RTA | BERBTHEERERA LN KK
s F )R | Martynova | IZ X % %E | 10 mg/m3 Ui BE 10 mgm® X —RERERE |
2SR A | etal. 19760 | IR (3.2 ppm) 0.1 mg/m?3 mg/m3 IZARYS T 5 & L, 2 DORE %K
RZ A % | Vasiljeva D% % | (10-15 years) | (24 RE[SEE)) | PR A E B JE L 72224550 10
2 i 19732 W’ %% THRTZ LIV AL A EEE
2000 PEAR R A | Al AR .,
K OV 3 | 1 mg/m3 7RE B 2 R AL R 3 O B REA I
B fE oo E EHE STV,
=
2H &R
g, A
RIVE
2
NITE Z v b 3 | Ll | NOAEL: MOE % tH 0> 7= & o G i
b WE o | AMWATE | © 222 | 3.2 ppm
WY =27 | HERER P (10.0 mg/m3)
A 3 Antov et al.
2005 1985
BREE B RES | HEE) R | NOAEL i1k NOAEL= 16 mg/m?3 (5.1 ppm) % F: &Ik
{LZEWE @ | Johnson et | {3 & | ICHHIE L7z 3.2 mg/m3
BREEFIEN Y | al. 1983 DA 3.2 mg/m?3 MOE H tH o 7= 8 O FFAf il
A 7 SRl
2005
PEEMAEY | B MEF Rt 1% AL PR OREEER A 1.0
= B D7 1 ppm ppm TEH BT & DMENH 5 08,
2016 FRERA (3.13mg/md) | FH LY EIRE (6.4 ppm) THILT
FILZ R EROEpoTETrRELHY, 1L
ppm ZHFREE L L7z GFRBED
B (2015)),
1974 4 10ppm % 2015 42 1ppm (Z
T 5b, 2016 48 Z LA HERE,
ACGIH, P IR~ |1~3 ppm % | TLV-TWA: R ERT—2 L0 BFEICLVAD
2016 4F ODHEER | LB % | 1ppm DRSO EFERE (EBMHRR
awOGED | B E S 4| (313 mg/m3) | EHEEE DR T ot R E) 1T 1~
MRREE | LD 3ppm ZXOXLEFEIZRENSEL D
W DK 728, TLV (threshold limit value) % 1
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TRt ppm & L7= (ACGIH (2006)), = Ofi

PR ) % 2016 4F b HEFF,
DFG MAK, | & |k M FEME | NOEL: 4 ppm | TLV-TWA: FRYL - 10 ppm DL F OBRE T H AR E
2016 4F Ruijten et 5 ppm TR VR FRES AL Z 0 2 2 038 APk
al., 1990 (16 mg/m3) FMED NOEL 1Z 4 ppm sHEE SN T

Y (Ruijtenetal., 1990) . # D
TR B AR O 9 BB K OV R AL o
FEAE RN A2~ X3 (Drexler et al.,
1995, 1996) | FHIR R DR T2
\» (Reinhardtetal., 1997a,1997b) & @
AR X0 1997 4R ICETE ) MAK fE %
10 ppm 225 5 ppm {2 FiF 7=, 2005 4E
OFM L., A — b AL

(Takebayashi et al., 2004, Nishiwaki et
al., 2004) K OBEMr#fF 28 (Tan et al.,
2004, Korinth et al., 2003) D& FE1n 5
MAK fi 5 ppm X FFS b & LT
Dl & #EF (DFGOT vol. 21 (2005)),
Z DL 2016 £ bR S Tz,

TC: Torelable Concentration

CICAD (WHO/IPCS, 2002) (%, Johnson & (1983) DAY U F LD ANT —4% % AF L,
KTHEEED 5 N—R X ANV T ORFE EE R A ERHE L REEEEREL, SHOEFHED
FEABAE & FRE T — 2 & LCEAT L. BMCLos % 20 mg/m® (6.3ppm) LB L CTW\We, &
Too RHEFRIL S0 IZOWTIRD K D IZHARTWD, 72005 AR RHEFEMRE 50 (XN
[EARRT] 258 X 10, WAEEEHOR—ZXZIIR T+ THLIN, Bon-7—ZI12k 5,
FEEE T O AL ZHLIR R O RIERICESZ R E O E W I IRIBIC L - T, MfRATEN
HIFEE~OEBORREMEXS) ZEMA L CEHIND & Lz, AEERZLVE N2 LIZxT 5

& LR D RHEFRBEUL, IHRREDON—R Lo T O

RBEPEMIMA (CFY 122 ) T

HHZEL FIRGHTICE D &R EER R EEHE MCV & RERZEEOBRITHN &
SLICHERAEMY D =a—a T 4 TALNDTA T AN (F3~8 3 A) BELATWVWD Z

LB ST, T OO

FREIT, BEEPE
W, BEI NIRRT,

(AEF72 E) OFT—H B AR+3ThH DT DR fEHE
DRI TODAREERE W ERAFLET — AN RBIN TS T

PESEMIAE T2 (2015) OFEM TIE, (O /E 5 & OHEIEHE IR J8 £ =R O INE 3.4 720
L Sppm TOLATEY | KIEMAREZEICE L TH o & IRV R LRBIRE CTRENRR
O oivie & L7, Hirataetal. (1984) 1% 1.45 ppm #f CTRE MR EH KT %2, Johnson etal.

(1983) 1% 1.0 ppm HEEFECHEEMBROMEFHEX T2 L TWDLD, Tb XD b EE
E (6.4 ppm) OZEBEEZZIT CWIZHEHITHLAHERIKTZR DR -7 & O Cirla & Graziano

(1981) OWENHDHZ L EBE L, FRWEL LT 1ppm % 2015 FITHRE L T2,

—

-1-2 BAAZE

AEIZOWTIE, EBREW 2 AW T2 RBRN AR Efi S Tk 69, IARC Z4hD T+
IRREREN K2 ARME DFED A D EMEFHIIIAT O TW R, £72, RIS K 5 F 2 A
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DERFMH HITONTEL T, Au—FT77 74—,

WSS TW R0,

(1) 0 AMES¥E
B L,

(2)#n
B L,

(3) WA
fHH7e L,

1-1-3 ERADMERICKE SRFIESF

ENS O —EREE, FEEREE BT 5 KKK
HlIZHoWNWT, FTOEI3ICELDHT,

2= U RT3 ERNAMEOFANE

DFEVEE, FREHE, B ESE O L2k

£1-3 ZHRILRFOEADOMERICKSHRHE
PR FL A
. i REHEME  EI LTV
KEAG YR 1E1E o
AERKIGRWE (FEREE 9 WER O 164)
o \ PEAREEHE - BRIE STV
KE G W 11k B
fBEWE (BHH 350 35 12 5)
VISIERES AREHAE : BE I N THRD
EELEE : 1 ppm
5 18y 22 e A Tk BHoHAELY A NORET—X— XD
http://anzeninfo. mhlw. go. jp/anzen/gmsds/0051. html
1-2 —f&EMH

WA O FEE LRI EFIZ BT 2 — X E O F RIS
WL IR &,

CICAD (WHO/IPCS,2002) (X5 &, —HifkikH
B EBRIC K DT — 2 1c S < &L ThibiRE
FIFHHRER TH D | RIEMREOREHE T & R
%o ZWLRFIC G FZE LT N OREHLO BHAH

5

ONT, FAHEEDF —AZ T 1 ZHl

\ZAEE LTEEBICET AR AL
WCXoTHREINLEmMEE L TEHERE
TEEN MR COMBEIN T BRI ELT
MRV B 5 FOMOFEIT, LIE R
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PREBO Y 27 BRICBIRT 5 MIEIEE & MEDLEA(L, AR ~DRE LMo mEBRE L 5T
IRFHR 2, RO RERRIC LD 0EREBDECERD LR H 5,

1-2-1 #£#0

(1) e b

WEN Y X7 3R E (NITE, 2005) (2L 5 &, hidbiRsE O DEBEOHE 1356 E 72 D3,
¥ 18g DI T3 A DEEFIOHMENH VY . TN AR, ik, TR, F7 /—F¥, K
FEIMAE OENL., IKEE, BE, TuihA, BEEZZ2LZEESN T3,

(2) EEREY

WY 2 7 5HiiE (NITE, 2005) (2X5 &, 8O N#EGHEBRTIEZZ v MR, O
g, RE, ME~OEERHLLN TS, AL TIENOAEL K5 Z LN TE 5k
BRIIGoNRholc, 2095, EHHEPRETH-T-DIE, 7 > MZ 25 mg/kg/day D 1
FHET 60 H RGO H L7z Pilarska & (1973) OFER T, & Lg% if BR B 4 23
HOENTE, LB AT TERWZOEEENER TE RV EHE ST,

1-2-2 |A

(1) ek

CICAD (2002) (ZX& 2 &, FHEERE C Wbk FBIZHERE LI-EMOEFREIC VD THRE
SNTWVWHEBEREE T HERAKOLMLER~DEETHD,

VI U 2 7 3 E (NITE, 2005) 2k 5L, “HLRFEDO b MR 5 88 Tk )3
FeHbDOThHDHH, BMERRE CII@MEREER L U CHRNE O HEG K OBEARS I D SER
LA VERRRE . PR, MRRRES . AR, BMEE R ROV BB R AL O O
DR OMEME DI F A DT Hav, PR K OKRMEMHER, LIE R, EEaHER, B
R, BRricEEZAL D,

E NI D ZE O TR 23T - 72 W A ZFEIC K D IER D ALEOE BRIV T, R
T—H Lo l-Olde MNEFHEIZE T L EBE RS EHEE OV (Johnsonetal., 1983) . &
B UM N AR D 22 FE AR 28 K OV R B O 81 (Martynova et al., 1976) & 542 & L 7= 4
R TChoT-, TNHDOT—HXIZOWTLLFIZRT,

Johnson © (1983) 1X, BEAa— A L —3 T35 C R{LR B ICHETE SN2 B IHEIEES 156
&L AU TSN O THlHE T OEEE 233 4 GHREE) & X5%1c, “HibIRFE DR
MRER~DORBERHE L, EEHERRICLD L, EEHO FMLRFRBIREITREC
20 ppm X2 TE LT, BEHESEROFLYEZHMIL 12169 FThH o7z, BEREENS
AR, ., SRBHOIBICHT DL BHOEEXE L OEANY > 7 AVHEIC X D
TR FBREOEEIT, K~mBRBEHFOZTENT 1.2, 5.1, 12.6ppm (3.8, 16.2, 39.9
mg/m?) . BEFEEMT 7.3 ppm (23.1 mg/m?) TH o7z, FIRAEIIMIE~FEEZRFZEIET 1.0, 4.1,
7.6ppm (3.2, 13.0. 24.1 mg/m®). XfMWEHE 0.2 ppm (0.6 mg/m?) Tho7-, ZHHDIEEHIC
DV TRE K OB R O @R AR HERE AR R 0 i R A R 0 i %5 & AR PR

6
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FNCIE 7o, RERREE & bR TR BRI TIEHEE R O IE B AP R AR K NS B EE
N ORI L IE DN TE DR NS A BRI T 2580 | K~ @SERRED 3 BEIZ /0 T2 fidT C Ik
B IE AR B AT A T, F 7 R R SR O R A 5 FEEE (ppm months)
OHMZ, PEEAROEEBMREEREDIRT EARERBEENH -7, Z O, BEIHEEHE
THERG AR O FN AT RARE R I b A BRI TR A DN, ARICKE L2 Tixen
Sfc, ¥, HOWEIZ X 2 R RIEEICEE L2 Ek o MBI, ZhibRFERTIC X
B A BT oT,

F7o. BREEFFA A U.S. EPAIRIS (1995) . ATSDR (1996) . 77 7 & B 5e4 /IR (2000) |
CICAD (WHO/IPCS, 2002) . BREEE DOREL Y X 7 FIHEHEE (2005) NF¥—A X2 T ¢ IZHHHL
TW5, Z0H5b, BEU A7 UHFHEE (2005) T, B ESMFRZEEHEOK T ICA
BEAZROTZDILEFRBEHEORTH o572 & L, NOAEL % HZFEE O _Hifb ik 38 5 5 E
5.1 ppm (16.2 mg/m3) (i B 1E1E 3.8 mg/m3) & L7-, ATSDR (1996) % LOAEL % /&
FBEREO P RAE 7.6 ppm & LTI % POD I[ZHH L, NOAEL #7E L T\ 72\, CICAD
(WHO/IPCS, 2002) Ti%, BEEEERREHE D BMCLos & 6.3ppm (20 mg/m?) &R ML
776

®1-4 ZHRIERREELHREBSHRIEEZERE (Johnson et al., 1983)

£ @ AL IR IR [ppm] WEB BB AR AR L [m/s]
N EEI{E (SD) e (FEPH) N SEYfE (SD) P
f RERE ND ND 0.2 (ND) 196 45.3 (4.4)
R 2% R @ 35 1.2 (1.0 1.0 (0.04-5.5) 44 43.7 (5.1)
R R 121 5.1(4.1) 4.1 (0.04-33.9) 56 43.4 (4.8)
iR R @ 94 12.6 (26.9) 7.6 (0.04-216.0) 36 41.8 (4.5)
R 250 7.3 (17.2) ND 138 43.2 (4.9)

N: No. of samples; ND: Not determined; a: TE#SJEREICHESWTE « F - BmERBEHO 3FICY T Sz b &
BE R OV B A IE

Martynova & (1976) OFHA TiX, 10 mg/m’ ZHEZEMNIZ 10~15 FfHFE SN N TR
RO ZHMEMRER LM EEMEO EAPRRBDONTEINTNDED, IR TH-o
(WHO W e =55 )55, 2000)

ZOM, MRRR~ORBICEAT IHENBZ < ARAEINTBY, LD T—F% L Ea
— L7243 % . CICAD (WHO/IPCS, 2002) (kD X 5 [ Lz,

ERAa—Z2 L —3 UMEEBIZOWTOZE S OFMHIAZE) bR FE . T8I PR, R
HEREELZ SRR ~DEENRESNLTVD, &b KR —BEob 5T i, &
R R O R OEEHEEX T THY . TEEDOEM TR HE LV, @IEEO HbRx
FINTFTE LTAEEB O ORI MA T, IEEhl ORIl S S OB EBEREOIK T b
VHEHRE SN TWD,

MREMEZDS T 7NV —F 20T TR LIZIZ E A E Dy — AT, EiEE~RE LI-EE
B, REREORBELMNI L INIMEDIEEXR, HOWIIRERBENRKKTHoT1F¥ER
T, MRMEEEEORK TR Lo bHHETH -2, bo & bIEHENBIT 2O ELEL
T, HEREORE TIX B A &0 IRFH O OMREEE O T, PEE) HIKFEE I
THROABDIEEEREDIKRT, b o & bBRENDRVEM TITEEEIZ BB RN &
WO KO, RINICHARARN A LN, S HIZ, RN E I TS &
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RN R RS IR~ DT T OO, KRR ANEB ~ DR %8 X (KR EZ T8l
LINT, WL ONOHIFETIE, BEEMBRE LR o T EREE OMBUREHRE O &, B
ELRBLTOVOIERBE LD BHE TII A< Lo TWEA, MONETIIEN eh o T,
Wl SRR~ OEIL, TH LR ORWARE LB EROR RN D HES
FonTWn5,

HRERLA TILLMAE R ~DREBERN G HREDOFILOELOH HEELEZ LN TV,
CICAD (WHO/IPCS,2002) %, L Ea—fRICESE | LER~ORELZ RO X 5 I2HE
L7,

THALRFBICERBE LB A a—A L —3 UEEB O WL O OFE N TRER BIIRME LR R
WX DMFIENBLE SN TS, DIRESDOEENRHM LI TV D K (W &) ~D B JEN
REZRAEPIFEAETH LD, LVRANZHEOT XTT—H L TREIFENRD LT
W5, BIEMEORE TSR NS EE T, XY A7 RR)IE 1.1~4.8 ThD, HECEF
BRI TIE, I FEAETEOMN S LT, —RICERBEOTIED D WITERIC X -
TWEIFITZUEZE BN TR < 70> Tz,

A& DFREMED B B K1 2 BIEIZ AN T W O OB IE C. hifb iR FE ~ Dk %%
FTiE, mE EH, miERa L 27 0 — L O LDL-C ® k& 1fiiE HDL-C DK F % & Te.
RO Y A7 % LR SE5BRAEE OBEENRRD bk, Zih OMZE TR
RENTZHOTIE, ZhbO8IX, BREOBREIZEMRL TWER, Z ORI D0V THFSERH
TV ODDFERH -T2, ANFLIEMRICIE, “hHbRFZRBOIEEBIZB T D H0IE K
OLEXOEE 2 EDREREBOW LN EEDOHROBEDN b o125, BRIEORREITONTO
ERERIEMDB N ENRE L MRICHEBEMER WD, HDWIERNVETH -T2,

THiAb K E R L DR BRI S BRI B D WA E AT O BN O A R %
BHEIX, 7y b~OKRGIF ZHERF~DOERERYZZENL —B L CEER#HLE I E,
Miga L A7 a— /L ROMo M FIEE % LA S8, SIFERIC X 2WERAEN 2B XH
5EVIEMEROERICE > TESITENTVWDS, LEEN- T, EEIFECHBESNZH
T, THLIRFERE & O MERA~OEE L OREMEIC O N TN e L b B DRRENEK
DR IR D FEHEN T STV 5,

(2) BB

Y TOWMANBTIC L DIERDALEIL, TITHBER~DE R K OV O s
HEE DO, BhERAEMEE) MPRITEN R, IBRERE SOOI OV GELARLN
TW5% (CICAD, 2002), Z Oftiz.Cofige, M. K, B~ ELREIN TS,

VIR U 2 7 3 E (NITE, 2005) |2k % &, ZHbRFBIIE R G5 FMERBRIC BV TR
K ORI R, O, Mg, FFhk, Bk, B/ S22 < OHRFICEELRITL TWD,
W NZei2 LT-B BT — 2 L LT 15 DA ORBHIMPRERER, 2o 0BT
NOAEL 7345 53TV, MOE FHICH W= A D NOAEL (21X, 7 v & HW= 3 1A
M AGRBRIZ IS 1T D DB~ DB % fRFE & L7~ NOAEL3.2ppm (Antovetal., 1985) E:H &
i,

CICAD (2002) 2k % &, 7 v M~k /R % ##% (800~2500 mg/m?) L7-¥% < o -
EWRER T, RIS 5 WD EFMOMREEHEOR T & OFERRD TS, Zh
5ORBRTIL, Z OREBRZICHRFZNREE R OBEOZEMRE TR, BET L% D ES

8
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36
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38

—k

B2 B L Lo 7ol 5, BB CRIE S A M8 s Ok FId, A0 7s
il R DR PR 2 > TV D, Z<OFERT, hifkik3E 800~2500 mg/m’ & 3~
15 » HEIZBE L7 v M, KEMROHFMICHIR AL 72 L, MfATEN PR B IL,
%< DT v FOERTHBEZEINTND,

NITE (2005) (22X % &, Antov & (1985) 287 > K0, 3.2, 16 ppm (0, 10, 50 mg/m?)

Z SHEf/B. 5 HAR, 3 2> HA MR AZE LZFER T, 16 ppm B A O ZE R Z2PE 03 3R
DB, 0, 16, 32, 63ppm (0, 50, 100, 200 mg/m?) % 8 WEf/H. 5 H/AH, 6 2> A &%
L72FEBR T, 16 ppm LA EORETODIROKE, Hif, FEEA, WEIRRRSA2 O, Rl
\ZEBF % 3 2 H %8 D NOAEL 1% 3.2 ppm Th > 7=,

PERETS (2015) (12X D L, MERED F344 T > h%& 159, 500, 800 ppm @ fiffb k&
W 6B/, 5 BAR, 2. 4. 8. 13 AEFEL/-ER (Sillsetal, 1998a,b) TiL, WML Iz
8 JEIE 4. C 500 F O% 800 ppm B O FEBELHE L~ L IZR - BIZR OGNSR OIAL AR, 13 18
TIFECII RIS BILR Uiz, REMRE (B MR L) TH 800 ppm, 13 38 i ml THERE
E BT OAL D FRO b v,

FRTF—21Z. BBHMPAEL R ZLICIAMBREBOMELARLTVWLEEZD 2T,

-3 HJE - RESM
E WSO EERFHGEIZ 31T 5 LI AEFIEDOEFRICONT, BLIFICE L DT,

CICAD (WHO/IPCS,2002) 1%, e BE D i b iR 32 TRk ZE 258 S 7c B O MERRBOE S
A VRT UV AZONTON DODDOFENH DN, ZOMOE N OAEFIC RIFET A ELEIC
ONWTET—HZBROLNTEY, —BMOH 5TV E L, EREMW CTIx. —fifbxFE
IXEERE CIIEREERA SV . BB RS KT RERE CRESEEESI SR T LW
B 1L,

VI Y 2 7 33E (NITE, 2005) 1. AWEITBEE ST NCHIFBITEEY A L, £
B W CREMWIC KT D EMEH E AR, s &I VHETRIEEE 2R
T ewHmE L,

HAPEREM AT (2013) X, B FRUBYWORAT — & 71l L, RKWEOALTEEMES
FZH 1M (B MO L TAMERZ R T ZERMONTWOIWME) L Lz, TOHBE L
T, BRI E b OBETIIAEFARIETRD DA TR0, ZMETIEA R, iR~
WO NREBPRESNTRY, B, AHTBITPABESATWDL 2 L, BmERIZEWL
TIERE BN DN R WVEFRIREICEW T S REY O CRIRERE, aER L
DEENRDOOND Z EaZET, UONREMBERENR DL LD EBEALDND & LT,

@ Sillsetal., 1998b (2 Xk 5 &, W AZFE S W72 “HiALRFEOREIX 50, 500, 800 ppm

9
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2 (1)t h

3 T b RFB ORI BRI L D N OEFERAREICET ARG N0 T,

4

5 (2) EREhY

6 Jones-Price © (1984a) I&. #L4E NZW 7 %% (23~28 PL/BE) & Hifb ik 3 & il 0 & 5
7 L. #EROMEFEEE R Lz, #5810, 25, 75, &K 150 mg/kg/ day (BRI : 22—
8 W) T, BEHIRITERE 6~19 H & Uiz, 4R 30 HICEZR%, HRTF-EEEOHE. BIEK
9 B, AEFLROSET R, WONCRIR R E R EFREIC O W QIR EIE, %,
10 Wi, B OBIEZ1To7, 2O, B O RERINE &K QMR 75 & 3 &R A5
11 WP U, IREH &L 75 mg/kg/day LA ECTHEIZHEAD LT, RO L O EEOH
12 B 72BN 75 mg/kg/day DL EDORE TR HivTz, ERHEY 720 OWINAR, SETHRIE, KU
13 BOHROLNTMER (WIR+IECREE+AER) OlBEOH BRI 25 mg/kg/day LA ED

14 BHERAERTRD b, WINOSE IR G CHREICHEM L, tREE, (K, PR
15 HETENEI 12.30%., 32.47%. 41.60%, KN 61.16% Th>7-, —J5. #F OB ILk}R
16 BEDS572%lcxt L, mHAEREOATI1951% L AEREME R LTz, L LTIE DS
17 . R, WE. HEROBE., BB ~0BaR E4RE, A LEUV M XRHETHR
18 FAEMICRO LA ERBIBHE Ch o7, UELD | EIERY X~ ZMmfbRFEOR DK
19 H¢, IKAE®D 25 mg/kg/ day DL EDOHETIHRIEFME & L TRRIEROEINZED Bz,
20 Lo T, KFHE I, ARBRICH T 5 RE D NOAEL L OWREE D LOAEL % 25 mg/kg/day
21 CoHIT L 72,

22 Fo, REMWIU A7 FEE (2005) (X5 &, Jones-Price & (1984b) (& Lt v ¥ %
23 AT femp e tEsBroflc, 7 > b & Ao fieariemali & %0 LT\ %, Sprauge-Dawley
24 7w MME22~27 P8 1 HEE L, 0, 100, 200, 400, 600 mg/kg/day Z4F4 6 HH 256 15 HH

25 T CHHIREOBE LI2RR, B:7 > b Tk 400 mg/kg/day DL EORET #E DS, IR, &
26 B DB SO 72 & OIEIRA A S0, 200 mg/kg/day LA EDORE TEREHIMOA E 2
27 fil. 400 mg/kg/day LA EOBE TSI EEO A EREMAZ O, Il E &I ITf
28 BT, WRORAERIZ LA EREEBIT /o2, BBIFTIEL 200 mg/kg/day UL EORE
29 THEIEFE L TERENAEICIKL . 100 mg/kg/day LI EORE TIXATE O AERICHEEN
30 HOHNTZH DD, FHRIZOWTUIHREITKF LIERBAETIE RS, AYEICE 2B TIT 2w
31 & &z b, NOAEL (% 100 mg/kg/day & i 7z,

32

33  1-3-2 BA
34 (1)t k

35 CICAD (2002) (2L 5 & EIRED AR BT ERT U B0 AFERE ~D 2 (1F
36 BB, AV ART ) OHENWL OB D0, TOMOAEFEEEIZSOWTIET — Z BR
37 LT, —BEMHOH 55T 20,

38
39 PEFMETS (2013) 128D &, “WALIREBOEMBEREICEAT I E hOT —Z 2o
40 T, BERa—R b —3 W REEEE OZE S5 (Caietal., 1981, Zhou etal., 1988) TAH
41 BE IR ~OEERFEINTVAN, BRI —R L —3 2 B EBIELE OESHE
42 (Meyer et al., 1981, Takebayashi et al., 2003) Tix _fiifbRE (2 X D AEFHBEMEIT#RSE S LTW
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e L=,

WHO BINHUE FE R (2000) (L2 &, BREVA RT7A VORI T—2D 1oL Lz
Vasiljeva © (1973) OFfA TiE, 10 mg/m® ZFEZEAIIZ 10~15 FFHFHZRFE SN/ Tl 7 o
TFATa DA, =AY A=)V, K OHARAIEDFE D 5, LOAEC 10 mg/m3 T
HoT,

(2) EBHY

PEMMT S (2013) 1Tk DL RS v MC HLRFE 2 W AZTE LT-ABR (Lehotzky et
al., 1985, Tabacovaetal., 1978, Saillenfaitetal., 1989) & HtZ » MIC 10 MW AT L -5
(Tepeetal., 1984) LV, BAEBFBEKEOKRAT v b OKEFEA~DORENREINTND,

W1 U 2 7 FHiE (NITE, 2005) (2X % & MRk 6-20 HOZ » M2 0, 100, 200, 400,
800 ppm (0, 317, 634, 1,268, 2,536 mg/m’) Z W AZ#% L 72328k (Saillenfaitetal., 1989) T,
FO @ 400 ppm LA b4 HFETHREEENME], F1 D 400 ppm LA E O GRE TEREBAD . WX
J&. 800 ppm DOFLHETHIE OHLAENAHILTHE Y . NOAEL (% 200 ppm (634 mg/m?) T
bol-, T, 7 v FOIYR 7-15 HIZ 0, 3.15, 221, 631 ppm (0, 10, 700, 2,000 mg/m?)
W Nz L7298 (Lehotzky etal., 1985) T, FO @ 631ppm # 58T 33% 03561 (iEdk &
L CIREE, MlfEgs{t) . F1 0 221 ppm & 58T 35%233E 10, 631 ppm ¢ 58T 50%23 361,
EBOWHARRE, IEEMEOIK T, FEITE~ORE, - 2 oMt I EEhIc 5 g
DHHITND,

U.S. EPA (1995) 7% RfD B HIZHRE O #a% L 7= NOAEL (20 ppm=11 mg/kg/day) % £ L
72 Hardin & (1981) OW ARERTIX, 7> & (Wistar X1 SD %) O4FlE 1~19 A xO'D H
X (NZW) D4tk 1~24 BT, ZWifbfR3E % 20 ppm J TF 40 ppm Tl A ZEE  (6~7 KFfH/
H) L7, EHEWEILT v N CI30VL/EE, U X T20 0L/t E Lz, 7 v F TR 21
H., U XTI 30 BICHEMZ B L, BEomE ORI TIRE, KORBED
S 3. NIBE OB OBE A ToTc, TORER. 7 v b, 7HFOWT O b rE
BRECHLREMEE, BIEEMEE LICROT, T EEL RSN -T2,

1-4 ZEREME GEEEMN)

1-4-1 EbF~ADEE
PEXfETS (2013) ITLD &, 9 HDOEFENOH/BONTHBRZEZH WAL AZ—T
; (Leand Fu, 1996) (23T, 0. 1. 5. 10umol/l @ " LIRFBIZCETR LI=DObH, Bkt

& 203 MO 24772 > 7oA F. 10 umol/l F¥ TIdoet IRAE & bois L TU AR D DI D
WERE O EREMMABIE I,

1-4-2 EizEMHER

TR FOBLEEIEICET AT X OWUFEN L Ea—&iTo R HMEE L LTiX, b X

PR MRS O FEhE (2000) . CICAD (WHO/IPCS, 2002) K& X NITE O#IH] U A 7 ZEqh =

(2005) "D, ZIH DB X 2B O RS B & OV E 2Bk R I >V T, LR
11
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WZE L DT,

71 Z BB MRS OFHEE (2000) TiE, LTFO X S IZFHIi LT\ 5, Invitro iR & L
Trk, MEZ AV D1 IR 2R BB OfE R I3 TH - 7= (Hedenstedt etal.,1979; Beliles et
al., 1980; Donner et al., 1981; Haworth et al., 1983; 7+ X EEE4/MAHEAE, 2000), b B U 2 /YEK
Z WD YR BB TIEX v v 7O RN RHIIEZ B D AfibkYe a7y R 28

(SCE) B Tid, REHEME(LIEIZI T SCE B DM MA A Hi7z (Garry et al., 1990),
BAEEERBREEE LB TIE, b MEFREERICER RO ARE SN TWVD

(Leand Fu, 1996), b k WI-38 #lid & V7= invitro REH DNA &6k (UDS) #RABRTlE, [&
PEDOFER TH -7 (Belilesetal., 1980; 1 F Z BREEA/IRIES, 2000) . Invivo DFRERTIL, 7 v
B BRI 2 O 2 Yu o R B BBR CRatk ot (Beliles et al., 1980; 77 7 & B4 /IR,
2000) 23% 5, —JF T LDso @ 1/10 OfE O 5T, BRI &R T »~ b O g ARG %
PSR IR EOFRN A LN LW ) HE (Vasil’eva, 1982; 7 F FEREEA/MRMES, 2000) & H
DI, BT FEREEE /RS OFIE (2000) T, HRAROZDEME L ITHEI T
LTWb, &2, 7y AW EERBSERR, BhattRlBReEEL-HBRchbir~ D
AR DT v FOKEFEREEFERE (Belies et al., 1980; #F XA /MRMESE, 2000) TiX, [2
PHETH o, UL EORBRAERZRIETIUE, 7 X BREA/MRMEE OFGE (20000 Tix, —
Al R B DB IRFEERA 28 L CV DRI RN E W ) iR Th 5,

CICAD (WHO/IPCS,2002) DFFAMiE CIX, H 7 ¥ BREEA /MRS OFEEE (2000) & FIEE7Z
AR, BRZBRXTNHD,

NITE O U 2 7 3l #E (2005) Tik, ERtdHliEORBREERICNA T, avPa v
T & AW TS PR R ER CRatE DR R R S LT 5 (Beliles etal., 1980; Donner et al.,
1981), 7w BT LDso @ 1/10 &% 05 L 7= e to R B 5 Bk CTRPERE R (Vasil’eva, 1982;
NITE, 2005) 233041 TSI L Enb, BIEEEOFEIZOWTHRIZHB TE v
LTW5,

NITE OHIHFEGE (2005) LAREIX, #rLWT — X OME XGOS/ o 7z, B4 CICAD
KON NITE OFHliEOT — 2 Z L Ea— LR, 1ZEA CORBERIIBEELRESNT
W7z, MDA ORER L L CiE, invitro R Tl e M FICROEREEN R ONTZH®EN 1
4 (Leand Fu, 1996) . & ~ U > /REk % FV 7= SCE #BR TOIE# A28 1 4 (Garry etal., 1990)
H Y| invivo RERTILT v MEBEMIIRS ICY AR R E N RO N @52 11 (Vasil’eva, 1982;
NIOSH, 1985) & -7z,

ARFHBIZBNTIE, AR TELET =X ZRAMICHRET LR, —EoRBRICE W Tt
FEERNHEINR TV L0, HEBETREREIC—EBERN W EE0825E LT, b
RENDBILEMMER 248 L T DN RFHLI RS- 5720 Ll L,

#1-5 T4 /invitroBEEEHERR

R4 B E JLER 25 A Jiih it 5. ) STk
-89 +59 (51 HT)

WIRZEREE | FRAIF T AH | A ¥ a_—3 3 |33.3-3,333.3 ug/plate — — | Haworth et

FBR TA98, TA100, |1 (SRI) al., 1983
TA1535, 20.7-2,070 pg/plate - = (NITE, 2005)
TA1537 (EGG)

12




g B~ W NP

FAIFT7AHE | AW 300-1,000 uM - = Donner et al.,
TA98, TA100 (TA98, TA100) -  — |1981
KIGH 20-600 uM (NITE, 2005)
WP2uvrA (WP2uvrA)
RAIF TR Expt.I: Expt.I: 8,400 ppm - - Hedenstedt et
TA100 HARKD CS2 DA~ al., 1979
72T vl — 2 N2 (NITE, 2005)
Expt.II: Expt.Il: 0.63-3.15 pg — —
FL— MIB L TH#
THEICABRENT 1
IR ] 2 R
PetafRBE | v MY 2 oNEkR 0.5HRF fii 4L 3 3-60 pg/mL — — |Garyetal,
=X 1990
(NITE, 2005)
v ~MEF 3-3.5HF M AL 1-10 pmol/mL + Le & Fu,
(10 umol/L) | 1996
(NITE, 2005)
whkkgeta sy | B R U oNER 0.5/ AL £t 3-6 pg/mL — + |Garryetal.,
IR AZ A BR (6 ug/mL) | 1990
(NITE,2005)
REH b b WI-38 | 1.5Wpf]ALEE 0.1-5.0 uL/mL — — | Beliles et al.,
DNAG L |k 1980
BN (NITE, 2005)
a) —: &t +: Bk
b) FEINPY I B SIS AN LR S T &
®1-6 X4 in vivoBESERER
A4 FRERAL B VAsiESLE M= fit .0 STHER
(51 H0)
et R E | WistarT » b 1ISHMLL Eokn&ks LDg,1/10, + Vasil’eva
NS 1/100 (LDso1/10) | 1982
(NITE, 2005;
U.S. EPA,
1985)
SDZ v b (HEifE) | Hal: 20-40 ppm — Beliles et al.,
TR AZTE L. 6. 1980
24, 48K ICEEAERY (NITE, 2005;
A8 U.S. EPA,
7HE[E]/ B x5 B % A R 1985)

L. BRFMHITR ICHEAIER

13
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20

PEVELYES | F M u g Uy | 24BERREE 5 0.200.500, - Donner et al.
AR g 7T 650, 800, 1981
1,000 ppm (NITE, 2005)
XAmayy |7 RFEWAZRE 20-40 ppm — Beliles et al.,
g URx L. 24BF#Z4 M3 Lo 1980
i L2 H -3 H T A AL (NITE,2005)
BEPEEER | SDT v b (HEME) | MEZ 7HER/H x5 20-40 ppm — Beliles et al.,
B A AN ZEE L, 1-7T8#H 1980
%25 H [HME & AZhE S (NITE, 2005;
% U.S. EPA,
1985)
WFIERER | SDT v b (i) THEME/H x5 H [H 20-40 ppm — Beliles et al.,
R R ICR~ 7 2 (M) | WAL, 1, 4, 101 1980
B TR (NITE, 2005;
U.S. EPA,
CF 7 v b (K) 60H [, MEHERNE 25. 50, 100, + Kumar et al.,
200 mg/kg (100, 200 | 1999
mg/kg)
a) —: kM 4+ Btk

b) AN NI B PE OGS 3B ES S Tz T

1-5 EHAMH

THRABR DI ANMEIT W TEMER T EBAFEM 21T o 72 R A o T
CICAD (WHO/IPCS,2002) TiX, RSN TEFHINZE TIEB B AMEOTERITIR O 5T
59, EREWICI BB AEOEMREEBRIIRES LT RN E LTS,

1-5-1 #0
(1) & k

THiALIRFBOROBRICL D PORPAMICET2MAITEONR o T,
(2) EBEY)

ALK ORE A BRI X 2B ORN APEICET D RIIR bR o T,

1-5-2 IRA
(1) &k

CICAD (WHO/IPCS,2002) (2 X% &, LI RUSNZRIK &3 2B DOV T OE RN
FETIL, TXTCORE, IIFEDINLOFEDO N T T—E LI-dmEEIIRD b nehoTlz, L

14
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ML, THZH IO TRTOHFERICBN T, WhRDIEMTH-ThH, BICKDETEH
WDy HAWNEBEN TR ol b E SN TWS,

PEEM/AET S (2015) XD &, KB T LT TOMITICB T ZhifbiRFEFHFEL Y
RERME AR ISR & o RICESE M (OR=15.3, p<0.001) 23K &n7=2% (Wilcosky etal.,
1984) . Hitfb ik 3R B R R LSO N LIS DAL BN 5 2R E AN 22 < L RERBIFRIZ OV
TR CE 72V & LTV 5,

(2) EEREY

—k

—

CICAD (WHO/IPCS,2002) (2L 5 &, “HifbiRFB DO RN A% Tl DI AT GEZR T
— 2 TR THY WHERENTEZT—FIT A BT~ AL AMEESERICETHIAZ ) —
= 7B (Adkinsetal, 1986) ® 1 DL TH -7,

Adkins 5 (1986) DMEIARE N AR TIL, AT ~ 7 A _fifbikFEE 6 BE/H, 5 H/AA,
6 NARIWAZZEE L7-E Z A, 300 ppm (951 mg/m3) D2 CTHiRIEN T 0 A BT D3,
KEHETHLHRAEL TBYERFEOFHHNEE 2 b, 2SO & OMhERE O 15
DOFEBEEITIEML TN Z & n, BRAMEITRED bivie s> 7= (NITE, 2005),

-6 TOMDOEEFTHICET H1FR
-6-1 £HRRES (KNEHEE)

CICAD (WHO/IPCS,2002) Tl&, _fifbiRFEDOIKNBEIREICET 27 —X %L Ea—1L, LL
TO Lo ITHE Lz,

T BRI T, FITHRRE TR S D, EEN D bRIN SIS, BEEOHHEITITMIZ
SO%MHEET B3, IRA T L. 2 BEMLANICTIZIE 40% D EFIRBEIC 72 5 TR JZ & WX
IR OYRMIR D LR B IC L > THEL D0, 07T — 21370, #BREOT% 1 K
R U 72 AL R BV D 20T 2> B WG FE 13 0.232~0.789 mg/m?/h & 5 S LTV 5 73,
FBRFIELEHICHRE SN THD7ETTHY . ZDDOFRERITHEB L2 LIV WK
WA DOER L L CERREEZBE LN EIDHLNTIER, 2, BEOIBE D HWIL
IND T LN, EREMEDNE OREFIHE TBEZE I TS (WHO/PCS, 2002),

TR IR FITIRPLUSARH S dv, EEREWIL. 2-A VBT h=2-F 7 V' U/ -5 (2-mercapto-
2-thiazolinone-5) , 44— 33 K (thiocarbamide) . 2-F 4 F 7 V' U 2 -4- B VR U (2-
thiothiazolidine-4-carboxylic acid : TTCA) T 5, TTCA Idt b 23RINT 5 hifk R & & O
2~6% % 5O, N AEF=L Y TIZHOLRTWD, ZhibRFEORFHZ DWW T ORI
RRRENTH D, B FOEENERIZONWTOT—Z TV L LNATTET, 73TOMR
HBM SN TND DT TIEARW, AFRRERT —Z 0Dk, ZHALRFZOMRHITE b L8
WTEBERBEIL TS ZERRREINDD, WS ONOEORE R &I13ic, v kTl
BRI ~OBERBRLITAE RN EE X DN D, HORETIE, ZHfbRF~DORKTEE 8
REFE] TWA (time-weighted average) & JR ' TTCA JREICHEEZLMEBERII RIS TN S, 8 K
il TWA 728 31 mg/m® TH LT BEDOKEDL Y DIFFET 7 MEDRY > 7LD TTCA IREIX,
) 4 mmol/mol creatinine T& - 7= (WHO/IPCS, 2002),

TR F X, FFETTF b7 o L P450 £ A F U T - R TRE S AL E R T
FEIZZ2 0 . 2 ER . Bk vR = v, ZBLIRFEZ BRAERT 20, 25030

15
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KR L CHLE R & ONE / -F A (k8 (mono-thiocarbonate) % Z4Ef% L. FEAUZHRAL L 7R =
VRO AR E 2, RIS L K OB LA A2 b7 b, £DIENITiE, &
NEOEMWCT X e DRIGETYF A —_"~— FRER I, CHLRED 5V kAL
HIVR =)V ERNRKRPET IV EF A L DREIZE 2T TTCA D WE 2-FF T FT7 VY V-
4-T3 VAR BB ER S L, B IERTPICHRE S 1D (WHO/IPCS, 2002)

T, Y A7 FHEE (NITE, 2005) 2k 2 &, “HifbRFiTe N ROEREBYICEH
T, WARERFTIZ LD @I S 4L, RIS FE0 B, OB b K- D &
IIRREMICE AR E ORI L, (S5, 7> MIZ0.632 ppm % 8 IRF[HR A ZFE
L7 EBR T, BBEKTHROERBIZERHICRLE LV THELN, ROTEIE, i,
Mk, Bl . AL, DIEOIEE 725> TR Y | PElEEIIFFR2 S 23.2%, FEED 0.28%.
JRAF~DOPEHEEIE 0.073% & S STV 5, KRB TSR I HHBITHEE A LT
AV

1-6-2 AlEH

(1) ek

CICAD (WHO/IPCS,2002) 2k 5 &, WIHID 1,560~3,125 mg/m® D filiZ: 7t O 3 FE 7
HEEOWETIX, —EORMEENHRE SN TWD—F, 15,625 mg/m® DFFE TIE, T
FRER O, BFHE, FRRBRE, SRS T TV D, B OESEHLE T, I 18g DR OE
ICHRR R, 77/ —8, RKIEMmE RN, ERIKRZR EE T, i < PRt R &
ORI RSB 2 > TEIRFRRILANICEIC B 5 T,

(2) 8%

CICAD (WHO/IPCS,2002) (2 &5 &, ZhitfbikFE % 60 53 W AZGE LT~ 7 2D LCso %
#1690 mg/m® TH 728, — . 2,470 mg/mP T 15 B R LT v M, MR~
BEINTENBEFT I oT-, =T A~D 24 BEICHO =58 088 TD LCso 1% 3,020
mgkg RETH -7, ¥~ 7 A~D 1,260 mg/kg IRHE F TOHEIRE O #5Clrx, B8 kR
PEHAETT, B TOTNRNENALNTZIET ThoT,

AU A7 FHEE (NITE, 2005) (X5 &, ZHifbREOHILEM I )T 2 2t E X,
1O % 5 CldfE 2~ 0@ CLERE5 < . LDso (X7 v b C 3,188 mg/kg, ~ 7 AT 2,780~3,020
mg/kg ThH 5,

1-6-3 IR - BB 2RISR FRAEMS

CICAD (WHO/IPCS,2002) (X% &, ZhifbRFEIZ X 2RI SUIEAE O Al et 2 2/ 3 %
RILE LTRSS ATFAERT — X IIR 5N TV D, IRE I LW EN S 5 2 & 28,
URNZATONIZFHHAO R THE SN TNDD, TNHDOT =X ZfENDDH T EIXTE RN,
ERAa—Z b—3 VLG T W AIIER R 2 & TR B 505, 2 b OfF
DR SN D BEOHEAKTHE & Bl ~ D RIFRFZRE OEENL 50> T,

HIY 2 7 5HEE (NITE, 2005) (X5 &, ZHALRFEO B T332 58I R
SNTRY, EREBYTHRBROMEDRH 5, BAEEICBET 2 HE 1T 20,
16
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17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42

1-7 ER#E

CHiAb RSB O TR EIL, ERST E OREERE 2 ONASBICHT X L— MERIZ X
%L & TWs (NITE, 2005),

CICAD (WHO/IPCS,2002) DA IZE D & ZHifbRFEIT L > TAE L D K — KAk
EORMEL R DEREMT, RLIRFB AL NNV DX R TET I 7 DORIED
R I (PF A —"~— NFER) BART D2 LICENT D EHEE I L, N
W U CRE A (ChMbRFBIZA YT AT — b, b v R = i3 Vo7 —
M IZ720D, SBIl=a—a 7 4T AY NOX R EREAE RS LTH X7 EET 5,
ZD XD REERET in vitro RO HiAbIRFEFERFE LT T v FORMEKDO AR R b =2
—B 7 4T AV FTHEIESNTWND, =a—n7 7 A hOZEEITEZRE S PICET L,
RO EE SN2 —a 7 4 T A MU, T 07 ¢ ikl TR XA L,
BASHNICHI R IE R R OEHEE 6T 526D,

1-8 HFEUFHENEH

TR SE O — N, AR, BEEE, BOAAMFICE L RO EET —
AL Ea2—L7EZ A, b NEOREREMICENT, “HIILRZO EREMIIHRRTH
D RPN T R A A RS LT e, B A VTR O BRI L DN
IMERBR T — 213G o TR o7, EEMIZ L BN AT S AL TW vy, kK%
DR E AT DM RGELT <, B hTHLRNIAY A7 O LFJZ2RBT 258513455
Niginotz, £, AEMFMEOEHICHE LT — 2 "5 0N DIRARK DO TH -
7=

W ARRREIZ BT, B M Tl BIRWVIRED GO b2 5228, Johnson ©H (1983) 23 E:
U 7= B B A R B DR T 2 RS & Lo m LR~ DB T H ~ 72, Z ORI
PR OEMICDIZ > TEY MIRE CRARE LL-BWHART -2 »b b EFTF 6T
%, Johnson & (1983) DOEFFAETIZ, ERXa—R L —I T TEY 121 Fi2b-»>T
T bR BB LB E IS OWTR - - mEEBEEO 3 BSOS Tl Tn S
&, ATV TEOREME LD SHOBRBIRENREINLTND I &, KKK T
DHE SN TS Z Enn, HEKSTHEA FTRERET VA o TH Y | [FEEDEmWES
T—HThdEBEZ LN, PEEBREEREDK TR FHICAR T o722, (&
DIREALTH Y | KIgRREESE & B L7 iE RO BRI L T 69, EOREOMRE
FEFEEOIRTEZAFEZ LW T 20MIIFEFITH LV, LALARRG, Z OMBRREHE
DOEACITITHEERGFERH Y . EREY TRDOD LN TV HHEENE F THRE SN ERITIK
FNWEEZ BN, Lo T, Kl TiX Johnson & (1983) OEFFEZLZ T — A X T 4 171E
E L. PR EE ARG 2 FEAE & U CHESREGR A RN L. AR5 A VTl A
RO EEFMELZEHT L & Lz, £, ROKRKEOAEBSHEFMMEIC>WTIX, §F
A 208 L 7= iR OB BEO BT — 2 B E oo Toio . W AR O F AT i 2
ROMETLZIZLICLVRDDZEE LT,

Johnson & (1983) @ SCHRTIL NOAEL K& Y LOAEL D FEffi 247 > TW R\ =6, AR T
I% BMD &2 W HERSFHII 21772 o 72, CERE 0 5 b 7o RBE R OMIK - - m iR
HE D& HE O PEE B IRARE R B O I R ORERER 22 FH . A 2 0 22> THEfe T
— 4% & LT BMD it ziTo7c & 2 A, BEFEESMREEEED 1SD O FICkT 5
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BMCLisp i 22.6 mg/m® (7.14 ppm) (Exponential2 model, Log-scale) ®TH ~7=, 728, Z i
CICAD (WHO/IPCS,2002) WA Y V7 —4 % ANF L T{T->72 BMD fifr & R LA R TH
572, BMCLisp 22.6 mg/m® Z3i# 7 H 1 H 24 KR O#EFE 5 (24 1E L7 5.38 mg/m*®% POD
L, ZHICAMEFRE 100 2@ H LT, WARKOAF EMHNE % 0.054 mg/m3® & H L
oo ZOfEZE, IKE 50 kg, FEE R 20 mP/day, WRURE 1.0 EREL TRIOBET L Z gk

D RO O A EMFEAGE A 0.022 mg/kg/day® L& L 72, BMCLisp % POD (T 5
ZEIZOoWNTIE, ADROE Y | BEREM O EB MR ERHE ISDIK T 222 /F
FHL LW X DD0EDOHIBNIIEFICEH LA, AREKFEOS 2L ThHY . EREBWTH
FERDENNBD LN TND I ENnD, ZHILKFERFEICLDIE h~ORBTHLLEEXD
N5 AFETIZZ D BMCLisp % PODIZERT 2 Z & & Uiz, AEELREIC OV TR,
A NZEICKT 54558 10 (2, MRREETHDLZ L E2EE L-ERMEOBIME K 10 #F LT
100 & L7z, AFFCix, “HifbRFBORN AL FEM Al fE 2B OBMET — 2 3G 5T
WL, b MO BB & U ORI MREEE O FER & b 72 WM EE E o b
IR T Z RIS W2 Z STz AEFEREC100 2 VWD 2 &Ik, + oo ietts
EBRLUIZTHHEI G ONTZEE X D,

PLED X512, REFHMIC BV THE M U7z ZHAEIRSE O O K QWL AFRREE O A 5 M REA i 2 |
TORITIZEEDT, o, KYWEOFAMN TITRR D LW AR & HICFE—ORILT — ¥
ZRHOWTHEMEFMMEZEH Lo2d, WREO HQ #8875 LIk U 27 HGH 21T
YT ENWEYIEE X BT,

K1-1 “RIERFEOFEEFMEDET LD

2 TR R S A R fE BIT — 2 K OEH Tk
o 0.022 mg/kg/day | FaiT — & X 0455 7= W A GEAME 2 5% 10 #a5
USPN 0.054 mg/m? Johnson et al. 1983

ERa—R L—3 U LIRS 156 4 O
V)RR ER I 12.1 4F

FERE  WEE EE AR DI

POD : BMCL;sp 22.6 mg/m? O 18 #5¢ 5% 7 fifi (£ 5.38 mg/m?
AHEFELREL - 100 (A2 10, EE KM 10)

1-9 SHEXH

< EWS DRl E >
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|https://www.atsdr.cdc.gov/ToxProﬁles/tp82.pdf|

@ FEMIT T1-10 (%) BMD T — %) %2, T VRIS OMT TEIT, BiiH A 40 A ver. 1.1 125
SE, RN Fv—7 F—AEOEAICET 54 A ¥ A (http://dra4.nihs.go.jp/bmd/BMDS_guidance.pdf) &
IRENTZFIEE- T,

© BMCLisp O #f #FE A IE : 22.6 [mg/m?] X 5 [day] / 7 [day] X 8 [h] / 24 [h]%=5.38 [mg/m°]

© W AFFAHAE : 5.38 [mg/m3] / 100 0.054 [mg/m?]

© % O FEAHAE : 0.054 [mg/m3] X 20 [m/day] / 50 [kg] X WX 1.0=0.022 [mg/kg/day]
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1 1-10 (%) BMDf@##th7—4%4

U.S. EPA AL TWAY 7 7 =7 BMDS 2.7.0.4 Z T, Fit?® BMD fi#tr #4171
7o BT IVEBIREOMT HEIL, A4 X A ver .1 12X, R F~v—27 R—RED
i HNZES3 5 A 4 > A (http://drad.nihs.go.jp/bmd/BMDS_guidance.pdf) (27~ & 17z FIEICHE

@Johnsonetal., 1983 DE R a— R L — 3 v THEBEOESLRAE (F—RXFXTF 1)

2
3
4
5 -7,
6
7
8
9

BMD AT Ic W B GT — %

Dose N HEB BN AR A E L [m/s]
[ppm] Mean D Exponential2 model (Log-scale)
I BT 0.2 196 453 44 BMCL.sp=7.14 ppm .
IR 1.0 44 437 5.1 N %f‘zz.e mg/m ,
yey— i1 5 134 18 e 2 72 4l 15 E 5.38 mg/m
R AR AR 7.6 36 41.8 4.5
10 (R~ 1 2 B T OO 15 B g IR 12.1 4F)
11
12 BMDS HHiRER (EfET — &, Constant variance, BMR=1SD)
Model Name BMCisp | BMCLigp BMCisp p-value p-value p-value p-value AlC
[ppm] [ppm] IBMCLysp | Test  1: | Test 2: | Test 3: | for fit:
Lack dose | Constant | Good Does the
response? | variance | variance | model
? model? for the
mean fit?
Exponential2 10.15 7.31 1.39 0.00049 0.62 0.62 0.27 1346.50
Exponential3 10.15 7.31 1.39 0.00049 0.62 0.62 0.27 1346.50
Exponential4 NC 0 #VALUE! 0.00049 0.62 0.62 0.13 1348.22
Exponential5 NC 0 #VALUE! 0.00049 0.62 0.62 0.13 1348.22
Exponential2 (Log-scale) 9.70 7.14%%* 1.36 0.00014 0.37 0.37 0.22 -1171.82
Exponential3 (Log-scale) 9.70 7.14 1.36 0.00014 0.37 0.37 0.22 -1171.82
Exponential4 (Log-scale) NC 0 #VALUE! 0.00014 0.37 0.37 0.10 -1170.18
Exponential5 (Log-scale) NC 0 #VALUE! 0.00014 0.37 0.37 0.10 -1170.18
Hill #DIV/0! 0.00049 0.62 0.62 0.16 1347.83
Linear 10.01 7.30 1.37 0.00049 0.62 0.62 0.26 1346.54
Polynomial, Restrict 10.01 7.30 1.37 0.00049 0.62 0.62 0.26 1346.54
Polynomial, Restrict 10.01 7.30 1.37 0.00049 0.62 0.62 0.26 1346.54
Power, restrict 10.01 7.30 1.37 0.00049 0.62 0.62 0.26 1346.54
Hill, Unrestrict 0.99 3.28E-06 302974 0.00049 0.62 0.62 NA 1349.36
Power, Unrestrict 0.52 1.28E-08 40382231 0.00049 0.62 0.62 0.22 1347.34

13 NC: Not computed

14 RN A N EAET L LD 5572 BMDLysp
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Mean Response

Exponential 2 Model, with BMR of 1 Std. Dev. for the BMD and 0.95 Lower Confidence Limit for the BMDL

Ty Exponential 2 ——

437

27

#“r

401

BMDL

BMD
il |
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dose
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