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1 AEHTE (NMERR)

XL I

it FE O NI T 5 A EFERFMOBE L EERFT ORI NTIZAT Y —=
VT RHMEICB T, NMEEREBOFENE S T A 12), #FE 7 7 A 13 LFHisizZ &b,
AR TR CHE S, ZhbRFITELFTMETE (BLES ) CRESNT, A%
PEREAM 10238 1) D ENEM AT OFE R 2B E 2. L0 EEHIZR & L CHEMENME I 2%
fiddZ & ot

ENA ORI & 2 BEF ORI ESE 2 DIE Lo A FMEE#RICIN 2 T, EEMERIC X
LHAFER U E 2 — 2 ST i ORI E T & o 7o [EH R RN SCE (CICAD) DR R
T2 2002 F005 24 | 1999 £ 5 2017 4 F TITAFE S N4 EVEN SO MR K O
L 2TV, BRICETZER 2 AW T W bR FE O A EVEZMN 42 £ L 7=,

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

—

-1 FEMFEMICEY 2 BRSO

AFTEEERD I B, BT —F OAFERN L E o —I2 X 5 RGN AN E i S 7z EER
FEBIC KA FHEO T T A& BH LW O 2002 4FI2/ABH & 7= CICAD (WHO/OPCS, 2002)
ThoT=, CICAD L4 F FEEEHMEEEE (2000) OFMEEL L L ICER STV, 1ZIEH
REH I WHO BNk S 5s RZe 5B A K7 A > (2000) OFHMEEH AT STV iz, EWN
CE EWFEAMG 2 M S 7= ML, O) LRGBS (NITE) 12 X 21k #E
OYIY A7 FHEE (2005) K OBREAIC L 2(LFEWEORENI U 2 7 3HEi#E (2005) T
HoT,

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

ORI T 2 —KEMEOFMERE AW T — 2 I IEREFEERBRICES D
DIF7R < AR A EERBER LV RO ONTZHEDTH S,

£ 1-1 ZHIERFEOROZBOIERNAZEICETSIERNS O EERFEM

1 W7 — AV A N POD A fff 18 55 FEAG S 5 1% - 5
U.S. EPA | ¥ XEHE | WIRIE O | NOAEL : RfD : % AN NOAEL= 20 ppm
IRIS PR R (62.3 mg/m3) &0

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

S)

B LICHWSRIZFEMNY 7 AR P D EEOREEERIZ, —M&FEM 3 (D fE: 0.012 mg/kg/day) . EF5H
JEE M2 (D fE: 0.0025 mg/kg/day) . ZZHJFME 2 (KAEEZERIFMEY 7 A1) Tholo, BBAMEY 7
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 (3&H
£

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

UF100 (ff 72 10, A A
7 10)

B4 B
55 90 99 U
% Bl

2005

U YRR
PERER

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) %, BAFBMERBERE I VRO RD 2% 1 L7-, Hardinetal. 1981 |

-
—

X567y PERORUHFEHNTZWAREICL D MEFEERBRERLOEERE#HRE L TO
Jones-Price etal. 1984 @O 7 HF R N HEFRIC L A EGTEHRBRGE NS, &b S\ NOAEL B &
L C oW SR ERBRIZ 1T 2 W A NOAEL fH 20 ppm (62.3 mg/m?) % % 1 Z=FEFH 2 & (T
B L7248 0 NOAEL AH41H 11 mg/kg/day (= 62.3 X 6/24 (BF[E4H1E) X 1.6 (m?/ H FEWL &)X 0.5 (W%
Y113 (kg RH)) 2RO, ZiE RHEFELRE 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
BRCIIIRIE~DEBII B NI o T=03, Z O HEIX Jones-Price etal 1984 OFX [ Z&F&IZ L 5
v Y XA AR D 25 mg/kg/day THR IR D EEINA Z 47z  EIZIE V728, 40 ppm (1
WA NOAEL fE & L CTHRA &SN h o7,

(2) ®A

W ANRRBE DIEFE D VR DD TE BRI 21T > TWe D, F# 1-2 127”77 U.S. EPA
(1995). ATSDR (1996). %7 B /{rfEE (2000) . WHO/IPCS (2002), WHO R Hilsk
FEREL[ETA RT A4 (2000), BREARE U A7 3HEiZ (2005), NITE (2005) % Th
ST, TS DOFEICE W THRILT — & L7225 7=Di%, NITE (2005) #FR& ., b MEFHE
\Z BT B IEE RS E EE O (Johnsonetal., 1983) . & 2 WML B R AR DL I3 K
Wi R EBMEOHEI (Martynova et al., 1976) Z IR & L7722 CThH - 7=, WHO BRI Hidik
FEHERELRETA K742 (20000 OFFMETIE, & b O HEARNE L O F AR vE o 22 )
(Vasiljeva, 1973) HARHLIEIEIZE O TNV,

®1-2 Z—RIERFBROBRAZBOIERNAZLEICEHTIERNI O EEFTE
i3] Wins—4x | = FF | NOAEL X% A i % FEAMAE S 5 ik - S
PV LOAEL %

U.S. EPA b hEF TEEFRE | BMC Al IE{H: | RfC: BMC= 55.1 mg/m3® % @i 5 — xR
IRIS Johnsonet | fmEHEE | 19.7 mg/m? 0.7 mg/m3 BRI 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 b hES I B 4 % | LOAEL: W A& LOAEL=7.6 ppm (233 <,
1996 Johnson et | {= 3 EE | 7.6 ppm MRL: UF 30 (LOAEL f# [ 3. fHl AZ= 10)

al. 1983 Dk (24.1 mg/m®) | 0.3 ppm




(0.94 mg/m?3)

Envirinment | & FE% | # R {53 | BMCLos fiIE | TC: BMCLos= 20 mg/m? (6.3 ppm) % &%
Canada Johnson et | 3 o ¥ | i 0.10 mg/m3 TR R EBR BT B A L7 el
/Health al. 1983 » 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 A 75 10, #RR1THEN 7 28
@ FREME 5)
WHO/IPCS
CICAD 46
2002
WHO B | & hEY I 2 % % | LOAEC: TARITA | BERBCHEELENS DN
BT | Martynova | 12 X % JiE | 10 mg/m?3 U B 10 mgm? X —RERERE 1
ZeREH A | etal 19760 |k (3.2 ppm) 0.1 mg/m3 mg/m3 A YS T 5 & L, 2 ORE %K
KZ A % | Vasiljeva D4 B A | (10-15 years) | (24 RFRESEY)) | MO AN ZEE B E LI 22%E 10
2 i 19732 Bo% ThRTZLIcL W AL A% #E
2000 PEAR R A | Al AR Ho
K OV ® | 1 mg/m?® 2B 5 2 IRC AME IR ER O BRI
MEo k FhE S TVZRLY,
=
2 H &R
JIE | 5
RIVE
75 )
NITE 7>~ 3% | O Al | NOAEL: MOE #i 0 7= 8 O F Al i
fLEWE D | AW AT | O 22 | 3.2 ppm
IR P (10.0 mg/m3)
R ilTh== Antov et al.
2005 1985
mEEE b R I @ 4% | NOAEL i 1IE NOAEL=16 mg/m3 (5.1 ppm) % ZfE1tk
L2288 @ | Johnson et | fz 38 3 & | f: PLCHE L7z 3.2 mg/md
BREEFIEN D | al. 1983 DA 3.2 mg/m?3 MOE H tH o 72 8 O FFAM il
A 7 T E
2005
FEXHIET | & MNET TR FRAL : BEE MR OCERELT A 1.0
= B O 1 ppm ppm TR BT & DMENH 5 08,
2016 FEREBA (3.13mg/md¥) | EiL XV EIEE (6.4 ppm) THIL T
HYLZ EFAMh ERDnolc TR ELHY, 1
ppm ZIFREE L Lz GFREBED
B (2015)),
1974 4 10ppm % 2015 (2 1ppm (Z
THFTW5, 2016 b Z v E HEFE,
ACGIH, P 7 MR~ |1~3 ppm % | TLV-TWA: RYL: 227 — 2 LD BBIZX VAT
2016 4F OHEEFEE | EE 2 |1ppm DRSO EFERE (EBMRR
awOGED | B E S 4| (313 mg/m3) | EHEEE DR T oMt R E) 1T 1~
MRREE LD 3ppm ZROXLFEIZRENSEL D
HE oK 7=® . TLV (threshold limit value) % 1
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TR o ppm & L7z (ACGIH (2006)), = Ofi

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

Y (Ruijtenetal., 1990) . # D
TR B AR O 9 BB R OV R AL o
FEAE RN A2~ X3 (Drexler et al.,
1995, 1996) ., FHIR R DR T2
\» (Reinhardtetal., 1997a, 1997b) & @
AR XD 1997 4R ICETE ) MAK fE %
10 ppm 725 5 ppm {2 F 7=, 2005 4E
O FEAMM T L., = A — M

(Takebayashi et al., 2004, Nishiwaki et
al., 2004) K OBEMr#fF 28 (Tan et al.,
2004, Korinth et al., 2003) D& FE 15
MAK fi 5 ppm X FFsLnd & LT
Dl Z#EH (DFGOT vol. 21 (2005)),
Z DL 2016 E bR S Tz,

TC: Torelable Concentration

CICAD (WHO/IPCS, 2002) (%, Johnson & (1983) AV U F LD ANT —4% % AF L,
KHHREED 5 N—R X ANV T ORFE EE R A ERHEL REEEEREL, SHOEFHED
A BERE & FREAE T — 2 & U CHRMT L. BMCLos & 20 mg/m® (6.3ppm) EHH LTz, &
7oy RHEEBRE S0 1TV TKRD X H IR T 5, bbb, RAMREESRE 50 (N
[EARR] 228 X 10, MR REEHORX—XZEAR 0 ThDHIN, RonlT—XI2L5,
FEEE T O AL ZHLIR R O RIERICESZ R E O & W I IRIBIC L - T, MRRATEN
HIFEE~OEBORREMEXS) ZEA L CEHIND & Lz, AEEZLVE N2 LIZxT 5
E O D RHEFEREIT, TMRBEONR—R Lo EMOZBENEMMN (CFY 122 4) T
DT L, FRSHICE D EHFE EEM RS EE MCV & RAHERREOBRBTIHN &
SR EMY D =a— 0T 4 TAL I DTA T AR (F3~8 3 ) BELNATND Z

I R R N R e e T el el T
W NP O O 0O N U b W

24

25
26

—

EMDBERNE SN, ZOMDEE (LHiRE) OFT —ZBA+0Th DD SR
T, HERE
W, BEINRDoT,

MIRHNTWDABEMENEWZ ERAF LT = NERBIN TSI

PEFMTEFS (2015) OFME T, L R & OEESGRENIE R AR OE M 3.4 Z20n

L 5ppm T

ROLNTED | RIEMREEFIZEAL TH o & IRV ZHERFERE TRENR

OBl & L7z, Hirataetal. (1984) 1% 1.45 ppm #f CR/E MR EH KX T 4. Johnson etal.
(1983) 1% 1.0 ppm ZFEHE THFEMREOMEREETLBEL THDIN, b &0 bElk

£ (6.4 ppm) O

R

ZZTTWFEFTHAERIET %3

e

HIpoT= & @ Cirla & Graziano

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

-1-2 EAAZE

AEIZONTIE, EBREY 2 AW TR AR Efi S TRk 69, IARC Z4iDE
IRRERANC K D ARME DR APEOEMRHIII T Ty, Ee, FHEBIC XD REA A
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DERFMH HITONTEL T, Au—FT77 74—,

WSS TW R0,

(1) &0 A ¥E
7 L,

(2)#n
B L,

(3) WA
B2 L,

1-1-3 ERADMERICKE RFESHF

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

2= U RT3 ERNAMEOFAE

DFEVEE, FREHE, B 1ESE O L2 KH

£ 1-3 _HIELRFOEADMERICKSRFE
=4 JRL A
. . KREIEHE  REI N T
KGR o
HERKIGRDE (FEREFR 9 IREH O 164)
. . BEAKFIEHE - FREI N TV
AKEE HRG 1A B
BEWE (B5H 350 35 12 5)
JKIB I AKEHAE  FREI N TV
EHLYEREE - 1 ppm
Sl e A AR WD T A NORETFT—F— LY
http://anzeninfo. mhlw. go. jp/anzen/gmsds/0051. html
1-2 —f&EMH

WA O FE LRI EFIZ BT 2 — X E O F RIS
WLV IR & T,

CICAD (WHO/IPCS,2002) (X5 &, —HifkikH
B EBRIC K DT — 2 1c S < &L ThibiRE
FIFHHRER TH D | RIEMREOREHE T & R
5. _hibIRFIZ AT REE LIt N OFEROEHH

5

ONT, FAHEEDF —AZ T 1 2l

\ZAEE LTEEBICET AR EL D)
WCXoTHRINLEmMEE L TEHERE
TEEN MR COMBEIN T BRI ELT
MRV B 5 F OO T, LI R
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PREBO Y 27 BERICBIRT 5 MIEREE & MEDLEA(L, AR ~DRE LMD mEBRE L 5T
IR, KOS RERRIC LD MEREBDETCERD LH 13 H 5,

1-2-1 #£#0

(1) e b

WIE Y X7 3R E (NITE, 2005) (2L 5 &, hidbiRsE O D EBEOHE 1356 E 72 D3,
¥ 18g DEE T3 A DEEFIOHMENDH V. TN AR, JEik. T, F7 /—F, K
FEIMAE OENL., KRR, BE, TuihA, BEEZZ2LZEEN T35,

(2) EREY

WY 27 5HiE (NITE, 2005) (2X 5 &, 8O N#EGHBR TIEZZ v MR, O
g, RE, ME~ORERHLLN TS, BAEE TIENOAEL K5 Z LN TE 5k
BRIIGoNRhole, 2095, EHHPRETH-TZDIE, 7 > MZ 25 mg/kg/day D 1
FHET 60 B FRGIRE O#e5 L7z Pilarska & (1973) OFBR T, & <L Mgk 7R ifn BR B 4 23
HOENTE, LB AT TERWZOEEENER TE RV EHE ST,

1-2-2 |A

(1) ek

CICAD (2002) (2L 5 &, H#EREE C M biRFBICHE L EHOEFHRHE IV CTHE
SN TWHEEREEIL, MERALOLIIER~DHETH S,

VI 2 7 3 E (NITE, 2005) (I2X 5L, “HLRFEDO b MTH 5 88 Tk )3
FeHbDOTHDHH, BMERE CIIRMEPEER S U CHRNE O HEEA K OBEARS I O SER
LA VERRRE . PR, MRS, LR, BMEE KRR ONERENE B R A O O
DR OMEME DI F A DT Hav, PR K ORMEMHRER, DIE R, EEaHRR, B
R, BRricmEEEZAL D,

E NI D ZE O TR 23T - 72 W A BFEIC K D IER D ALEOE BV T, R
T—H Lo l-Dlde MNEFHEIZE T L EBE RS EHEE O (Johnsonetal., 1983) . &
B UM AR D B FEMEAR RIS M OV R EE OB N (Martynova et al., 1976) Z R & L 7= 44
REBEThHoT-, TNHOT—HXIZOWTLLFIZRT,

Johnson & (1983) %, BEA=a—X L —3 » T TR IR F I FE ST BIEIEESR 156
&L AU TS EN O THlHE T8 OEEE 233 4 GHREE) & X5%1c, “HibIRFE DR
MRER~DORBEHE L, EEHERRICLD L, EEHO FMlLRFRBIREITREC
20 ppm X2 TE LT, BEHESEROFLYEZHMIL 12169 FThH o7z, BEREENS
WA, ., SRBHOIBICHT DL BHOEEXE L OEANY > 7 AVHEIC X D
TR FBEEOEEIT, K~mBRBEHFOZTZEN T 1.2, 5.1, 12.6ppm (3.8, 16.2, 39.9
mg/m3) . BEFEEMT 7.3 ppm (23.1 mg/m’) TH o7z, FIRAEIIME~EEZRFEIET 1.0, 4.1,
7.6ppm (3.2, 13.0. 24.1 mg/m®). XfMEHE 0.2 ppm (0.6 mg/m3) Tho7-, ZHHDIEEHIC
DUV TRE K OWEE MRk O BB R AR . MERE AR 0D 0 A R85 8 i 2 % FE SR R

6
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FNCIE 7o, RERREE & b TR BRI TIIHEE R O TE B P R AR K NS B EE
AL DO IRNE LA E D2 D3RR RN B 72K T 2 380 | AR~ mEFERED 3 BEIZ 53 1 7o AT Ik
B IEEN AR B AT A BT, F 7 R R SR O R 5 FEEE (ppm months)
OHMZ, PEEAROEEBHREEREDRT EARERBEENH T, T O, BEIEEK
CHEMARRE D FNFRANRARE R E I S AR RIR TR A LA, HEICEKAF L2k TiEen
ol 7ok, HOWEICE 2 RN RIEEICEE LER o HBRIC, bR EREICK
B M A BT o T,

F7o. BRLEFFA A U.S. EPAIRIS (1995) . ATSDR (1996) | 77 7 & B 5e4 /IR (2000)
CICAD (WHO/IPCS, 2002) . BREEE DREL Y X 7 FIHEHE (2005) NF¥—AZF ¢ IZHHHL
TW5, Z05L, BEU A7 OHFHEE (2005) T, PEEESMFRZEEHEOK FICA
BEAZROT-DILEFBEHEORTH o572 & L, NOAEL % HZFE O _Hifb ik 318 5 5 E
5.1 ppm (16.2 mg/m?) (Hfe &M L 3.8 mg/m3) & L7=, ATSDR (1996) % LOAEL % /&
FRBEREOP YA 7.6 ppm & LTI 4% POD IZEH L, NOAEL Z#i%XE L T\ 2\, CICAD
(WHO/IPCS, 2002) Ti%, BEEEEHRREHE D BMCLos & 6.3ppm (20 mg/m?) &R ML
776

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

£ @ T bR FEIREE [ppm] WEB BB AR AR L [m/s]
N EEI{E (SD) e (FEPH) N EI{E (SD) b
f RRRE 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)
B AR R @ 94 12.6 (26.9) 7.6 (0.04-216.0) 36 41.8 (4.5)
BRI 250 7.3(17.2) ND 138 43.2 (4.9)

N: No. of samples; ND: Not determined; a: T#5JEREICIHESWT « F - BmERBEHO 3FICY T Sz b &
BE R OV B A IE

Martynova & (1976) OFHA TiX, 10 mg/m’ ZMZEMIZ 10~15 FfFEE SN N TR
RO LR MEMRR LM EEMEO EAPRRBDONTEINTNER, IR TH-
(WHO W e =55 )5, 2000)

ZOM, MRRR~ORBICEAT IHENBZ < ARAEINTBY, LD T—F% L Ea
— L7245 % . CICAD (WHO/IPCS, 2002) (kD X 5 2 Lz,

ERAa—Z2 L —3 UNEEBIZOWTOZE S OFMIAIZE) bR 2R 1TEI 7R, IR
B2 2 B e IR~ D BN SN TS, kb ke —EMod o i, &
R R O REROEEHEE T CTHY . TEEOEM TR HE LV, @IEEO iR
FINTFETE LTAEEB OMROBEERMA Tk, ol ORIl S S 0B EBEREOIK T b
VHEHRESNTWD,

MREMEZDS T 7NV —F 20T T LIZIZ E A E Dy — AT, KEiEE~RE LI-EE
B, REREORBELMNI L INIMEDIEER, HOWIIRERBENRKKNTHoT1F¥ER
T, MREEEEOEK TR L bHETH -2, bo & bIEHENBIT2EEOMELEL
T, HEREORE TIE LA &0 IRFH O OMREEE O T, PEE) GIKFEE I
THROABDEEEREDIKRT, b o & bBENDRVEM TITEEEIZ B OEER RN &
WO XD, RIRICHARAR N BT, S HIZ, R—FENE I TR D &
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31
32
33
34
35
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37
38
39
40
41
42
43
44

RN R APRAR FIH A~ DT T OO, KRR ANEB ~ DR %8 X (KR Z T8l
LINT, WL ONOHIFETIE, BEMBE LR o o EREE OMBUREHREZ O X, B
ELRBLTOVOIERBE LD BHE TIT < Lo TWED, MOWIETIIEN eh o T,
Wl SRR~ OEIL, TH LR ORGRARE LB EROR RN D HESD
FonTWnD,

MR R LA T MAE R ~DREBEN D HREDOFILOELDOH HHELEZ LN TV,
CICAD (WHO/IPCS,2002) i%, L Ea—fRICESE | LER~ORELZ RO X 5 ITHE
L7,

THALRFBICERBE LB A a—A L —3 UEEB OV O OFE N TRER BIRME LR R
WX DMFIENBE SN TN D, DIRESOEENRHM LI T DK (MR &) ~D B EN
RAL7RFRBIEEAETH DN, L VRN RFIEOT R TT—E L GHREBEDRRD BT
W5, BIEVED R IIHREE D EE T, Mxt) A7 RR)IL 1.1~4.8 ThHhbH, HEKISER
BRI TIE, \FEAETEOMASE LT, —RICERBEOT LD D WITEHIC X -
TWEIFITZEUEZ E BN 70> Tz,

A& DFREMED B B K1 2 BIEIZ AN T W O OB IE ©, —hifb iR FE ~ Dk %%
FTiE, mE EH, miERa L 27 0 —/ L O LDL-C ® k& 1fiiE HDL-C DK F % & e
RO Y A7 % LR SE5BIRAEE OBEMENSRD bk, Zib O TR
RENTZHOTIE, ZhbO8IX, BEOBREIZEMRL TV, ZORIZ DWW THFSERH
TV ODDFERH -T2, NFLIEMRICIE, “hHfbRFBZRBOIEEBIZB T D H0IE K
OLEKOEE 2 EDRERBOW LN EEDOHROBEDN b 1208, BRIEOREITONTO
EFERRIEMNB N ENE L WMRICHEBEMER WD, HDWIERNVETH -T2,

il R g LR BB T B BRIRZL D D W XA F AR ERIF O BE M O A R %
YPEIZ, 7y h~ORKHP ZHLIRFZE~ORIRERMZREN B L CRERMN L,
Mgz L A7 a— L ROMMo M HIEE % EA X8, SIEERIC X 2WERAERN 2B
5EVIEMEROERICEI > TESITENTVWDS, LEEN- T, EEIFECHBE SN
HMET, THBIRFRE & O MERA~OEE L OREMEICONTIED e &b B DRRENEK
DR EEIR D FEHEN T STV 5,

(2) R

Y TOWMNBTIC L DIERDALEIL, TITHBER~DEE R & OV O s
HEE DO, BhERAEMEE) OMPRITEI IR, IBRERE SOOI W GELARLN
TW5% (CICAD, 2002), Z Oftiz.Cafige, Mk, K, B~ ZELREIN TS,

WU 2 7 3fE (NITE, 2005) 12k 5 &, ZRALREIIRIER 53MERBRIC IV T
KLOKIEMRE R, O, ik, AFiE, B, A 8L < ORBEICEEL KT LTS,
W N2 LT-8ioEtET —2 L LCiE 15 DA OBRBHMAKEREN, 2 b 0BT
NOAEL 7345 53TV, MOE FHICH W= A D NOAEL (21X, 7 v & HW= 3 A
M AGRBRIZ IS 1T D DR~ DB % fRFE & L 7= NOAEL3.2ppm (Antovetal., 1985) 3 E:H &
i,

CICAD (2002) 2 X% &, 7 v M~k fRE % ##% (800~2500 mg/m?) L7-¥% < o -
EWRER T, KRS 5 WD IHFMOMREEHEOR T & OFERRD TS, Zh
HORBRTIL, T OEENRITHRFESE K OEEOERFICE TR, RERIEEZ LY

8
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—

B72E B L Lo 7ol h 5, BB CRIE S A M8 s O FIE, AR 7s
il R DR FAAR PR 2 > TV D, Z<OFERT, hifkik3E 800~2500 mg/m’ & 3~
15 » HEZBE LT v M, KEMROHFMICHIR AL 72 L, MEATEN PR R IL,
%2 DTy 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 LZFERT, 16 ppm B LA O ZE R 22 PE 0 7R
DB, 0, 16, 32, 63ppm (0, 50, 100, 200 mg/m?) % 8 WEM/H. 5 H/AH, 6 2> A &%
L72FEBR T, 16 ppm LA EORETODIROKE, Hif, FEEA, WEIRRERAA2 O, ARl
W25 3 2 H I %E D NOAEL 1% 3.2 ppm Th > 7=,

PEMMT S (2015) Ik D L. MERED F344 T v % 152, 500, 800 ppm D Fifbfx 5
2 6HER/E, 5 A/AR, 2. 4, 8, 13T L7-FB (Sillsetal, 1998a,b) Ti, MEHEL &I
8 JH I T 500 % UF 800 ppm BE D HBESAR L ~LRIHE « BTSR ORISR DAL 23D, 13
TIFECIIE RIS IR Uiz, REMRE (B L) TH 800 ppm, 13 38 i rl THERE
& B IR DAL T D BT,

FRF—2i3, BREMMNAELS RS LICLAMBREEBOMELZRL TS EEXDL R,

-3 HJE - RESM
E WO EERFHEEIZ 31T 5 LI AEFEDOEFRICONT, BLIFICE L DT,

CICAD (WHO/IPCS,2002) 1%, MmO il 2 ICE F#E S 72 B IO MERRIBHR S
A VRT VAZONTOWL DNOHRENH L3, TOMDOE b OEFIZ RIETHEZEIC
ONWTHET—HZBROLNTEY, —BMOH 5TV E L, EREMW CTIx. —fifbxFE
IXEERE CIIEEFEERA SV . BB RS KT RERE CRESEEESI SR T LW
BT,

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

HARREREM A (2013) 1. & FROBWOBRAT — &2 25l L. AWE O LGS
FZH 1M (B MO L TAMBEREZ R T ZERMONTVWLIME) &Lz, TORHBE L
T, BRI E b OBETIIAETARIETRRD TR0, LTI R, HEiR~D
WO NREEPRESNTRY,, B, AHBITPABESATWL 2 L, BmERIZEWL
TIERE B DRV EFRIRE ICBW T S REMY O CREICRERE, aER L
DEENRDOOND Z & aZET, UONRAEMBEFENR DL bDEBEALDND & LT,

@ Sillsetal., 1998b (2 Xk 5 &, W AZFE S H 72 “HALRFEOREEIX 50, 500, 800 ppm

9
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2 (1)t h

3 T b IRFB ORI BRI L D N OEFERAEREICET ARG O N0 0T,

4

5 (2) EREhY

6 Jones-Price © (1984a) I&. #L4E NZW 7 %% (23~28 PL/EE) & Hifb ik 3 & il 0 & 5
7 L. #EROMESFEEE R Lz, #5810, 25, 75, &K 150 mg/kg/ day (BRI : 22—
8 W) T, BEHIRITERE 6~19 H & Uiz, MR 30 HICEZR%, HRTF-EEEOHE. BIK
9 B, EFLROSET R, WONCRIR R E R EFREICO W OIREIE, %,
10 Wi, B OBIEZ1To7, £ O, B O RERINE &K OUTIE & B 3 &R A5
11 W L, IREHEINENT 75 mg/kg/day DL ECTHBEIZEAD Lz, FIROM K OfExIEEOH
12 B 72BN 75 mg/kg/day DL EDORETRD HivTz, ERHEY 720 OWINAR, SETHRIE, KU
13 BOHROLNTIER (WINR+IECRHEE+AER) OlRBEOH BRI 25 mg/kg/day LA ED

14 BHERAERTRD b, WO E IR G CHEICHEM L, tREE, (K, PR
15 HETENEN 12.30%., 32.47%. 41.60%, KN 61.16% Th>7-, —J5. #7 OB ILk}R
16 BEDS572%lcxt L, mHAEREOAT1951% L AEREMER Lz, KL LTIE EDOS
17 . R, WE. HEROBE., EOME~0Ba R E4RE, A LEUV M XRHETHR
18 FAEMICRO LA ERBIBHE Ch o7, UELD | EIEY VX~ ZMmfbRE DR DK
19 HC, IKAE®D 25 mg/kg/ day UL EDOHETIHRIEFME & L TRIRIEROEINGED Bz,
20 Lo T, KFHE I, ARBRICH T 58D NOAEL L ORI D LOAEL % 25 mg/kg/day
21 & L7,

22 Fio, BREMHIYU X7 FHEE (2005) (2L 5 & Jones-Price & (1984b) 1L Eito v ¥ X%
23 AW fgamaBromic, 7 v bE AW gl b EiE LT\ 5, Sprauge-Dawley
24 7w MM 22~27 P8 1 HEE L, 0, 100, 200, 400, 600 mg/kg/day Z4F4z 6 HH 26 15 HH

25 OB OBE LR, B:7 > F Tk 400 mg/kg/day DL EORET #E DS, IR, &
26 B D B %O 72 & OIEIRA A S0, 200 mg/kg/day LA EDORE TEREHIMOA E 2
27 fil, 400 mg/kg/day LA EOBE TSI EEO A EREMA T O, Il E&IITf
28 BT, WRORAERIZ LA EREEBII 2oz, BBFTIE 200 mg/kg/day UL EDORE
29 THEIEFE L TERENAEICIKL . 100 mg/kg/day LI EORE TIXATEORAERICHEEN
30 HOHNTZH DD, FHRIZOWTUIHBEITKF LIERBAETIE R, AYEICL 2B TIT W
31 & #E 2 b, NOAEL (% 100 mg/kg/day & i iz,

32

33 1-3-2 A
34  (1)Ek

35 CICAD (2002) (2L B & EIRED ALk BT ERE U B0 AFERE ~D 2 (1
36 BB, A VR T ) OHENWL OB D0, TOMDOAEFEEEIZ SOV TIET —Z MR
37 LT, —BEMHOH 55T 20,

38
39 PE¥ER AT (2013) 12X D &, THbLRFBOAFRAELEIZETHE hOoT—ZITHoN
40 T, BERAI—RA b —3 U IERBIEEE OE T (Caietal, 1981, Zhouetal., 1988) TH
41 B OITE~DOEBRPEINTNDER, BRI —RA L —=3 v BIEREBIELE OS2
42 (Meyer et al., 1981, Takebayashi et al., 2003) TIi _fifbRFEIC L D EHEBIETHRSE ST

10
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e L=,

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

(2) EBHY

PEMMT S (2013) 1Tk DL RS v MC HLRFE AW ARTE LT-RBR (Lehotzky et
al., 1985, Tabacovaetal., 1978, Saillenfaitetal., 1989) *HtZ » MIC 10 MW AT L -5
(Tepeetal., 1984) LV, BAEBFBHEKEORAT v b OKEFEA~DORENREINTND,

W1 U 2 7 FHiE (NITE, 2005) (2X % & ik 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 GFETHREIGNMME], F1 D 400 ppm LA E O GFE TERERAD . WX
J&. 800 ppm DOFLHETHIE OHLAENAHILTHE Y . NOAEL (X 200 ppm (634 mg/m?) T
botl-, T, 7 v FOIYR 7-15 HIZ 0, 3.15, 221, 631 ppm (0, 10, 700, 2,000 mg/m?)
W Nz L7- 928 (Lehotzky etal., 1985) T, FO @ 631ppm # 58T 33% 035 (iEdk &
L CIREE, MilfEgs{t) . F1 0 221 ppm & 58T 35%233E 10, 631 ppm ¢ 58T 50%23 361,
EBOWHARE, IEEMEOIK T, FEITE~ORE, - 2 Mt I EEIc 5 g
DHHITND,

U.S. EPA (1995) 7% RfD B HIZHR O #a% L 7= NOAEL (20 ppm=11 mg/kg/day) % £ L
7- Hardin & (1981) OW ARERTIX, 7 > & (Wistar X% SD %) O4ElE 1~19 H Kk O'D H
X (NZW) D4tk 1~24 BT, ZhifbfR3E % 20 ppm 2 TF 40 ppm TR AZEE  (6~7 KFfH/
H) L7, EHEWEILT v N C30VL/EE, X T20 0L/t E Lz, 7 v FCiEgR 21
H., U XTI 30 BICHEMZ R L, BEomE ORBMEEEIRE, KORBED
S 3. NIBE VB OBIE A2 ToTc, TORER. 7 v b, 7HFOWT O b rE
BRECHLREMEE, BIEEMEE LICROT, @GR L RS- T,

1-4 ZERM GBEEMN)
1-4-1 E FADEE

PEFEMAET S (2013) ITXD &, 9 HDOEFEENO/ONIHEKEZ NI NLAZ —T X
F (Leand Fu, 1996) 123\ T, 0, 1. 5. 10umol/l ® “fifLRFBICERBEL-DL, KiFiE
& 203 FLOBRIGHT 24772 > T2k H. 10 umol/l B T BREE & belk L TR Ul o
MG R OB REINB B s,

1-4-2 EiEMHER

T bRFLOBLEHEEICET AT X OWUFEHN L Ea—&iTo R HMEE L LTiX, b T X

BR B MRS ORI E (2000) ., CICAD (WHO/IPCS, 2002) } Y NITE O U R 7 5 &

(2005) "D, ZIDHDOEEAIC X 2B ORI GE F & O E R BRI >V T, BT
11
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7T X EREEE RER OFHIE (2000) TIE. LD X D IZFHE L T\ 5, Invitro iR & L
Tix, MEZ2 V21 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/MRHEAE, 2000), b b U 2 YEK
Z WD YR BB TIEX v v 7O RN RHIIEZ B D AfibkYe a7y R 28
(SCE) B TiL, REHEME(LIEICI T SCE B OB A Hi7z (Garry et al., 1990),
BEAEEERBREEE LR TIE, b MEFREERICHER RO ARE SN TWVD
(Leand Fu, 1996), b k WI-38 #lia & V7= invitro REH DNA &6k (UDS) #RABRClE, [&
PEDOFER TH o7 (Belilesetal., 1980; 1 F Z BREEA/IRIES, 2000) . Invivo DR TIL, T v
B REAT AL 2 2 Yu o R B BBR CRatk oty (Beliles et al., 1980; 77 ) Z B4 /IR,
2000) 23% 5, —JF T LDso @ 1/10 OfE A5 T, BRI & E0R 7 »~ b O g ARG %
PERE 72 EOFRN A LN E VI A (Vasil’eva, 1982; 77 X BREEA /A, 2000) & H
BN, BT FEREEE RS OFIE (2000) T, HRAROTZDEME L ITHEI T e
LTW5b, E5I2, 7y bEAWLEESOERER, BhmdRlBReE LR B Tchbir~ Y
AR DT v FOKEREEFEFE (Belies et al., 1980; #F XA /MRMESE, 2000) TiX, [2
PHETH o7, UL EORBRAERZRIETIVUE. 7 X BREA/MRMEE OFGE (20000 Tix, —
WAl R 3B DS EIREEERA 28 L CV DRIV E W ) 5T 5,

CICAD (WHO/IPCS,2002) DFFAMiE CIX, H 7 ¥ BREEA /MRS OFFEE (2000) & FEE7Z
AR, BRZBRXTND,

NITE O U 2 7 3l #E (2005) Tik, ERtdHliEORBEERICNA T, avPa o
T & AW TS PEEERER CRaME DR R R S LT 5 (Beliles etal., 1980; Donner et al.,
1981), 7 v MIZ LDso @ 1/10 &% 05 U 7= e to R 55 Bk CTRMERE R (Vasil’eva, 1982;
NITE, 2005) 233 H4L1 TSI LN, BEEEEOFEIZOWTHRIZHE TE v
LTW5h,

NITE OHIFFAIE (2005) UKL, 8 LW T — 2 O#EIE S kinoTz, 1) 4 CICAD
KON NITE OFHBiEDT —# 2 L v a— LIfR, 13& A LORBFRITEEL®RE SN T
Wi, BEPEDIAAORERE L LTIE, in vitro RER Cld b MEFICREEREE N A O NTZ®EN 1
ff (Leand Fu, 1996) . & kU > 3Ek% 7= SCE 3B COBMEHRE 2 1 1 (Garry etal., 1990)
BV invivo RRTIETZ v MEBEGIIL S (CY AR L OIS 1F (Vasil’eva, 1982;
NIOSH, 1985) &~ 7z,

RFHIZB N T, AT TE LT — X ZRAMITHRT LIZRER, —EoRBRICB W Tt
ERNBESNTVDEHOD, HWBRE TRRIC-BEES 2V EE0REEE LT, Zhik
RFENEREMEMERZH LT DN E 3 72 b 7w &Il L7,

F1-5 X4 /in vitroBiEEHEER

R4 BB E JLER 25 A Jiih it 5. ) STk
-S9 +59 (51 HT)

IR | R RAIF 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

XAXIFTAHE | T 300-1,000 uM — — | Donner et al.,
TA98, TA100 (TA98, TA100) —  — |1981
NT 20-600 pM (NITE, 2005)
WP2uvrA (WP2uvrA)
RAIF TR Expt.I: Expt.I: 8,400 ppm - - Hedenstedt et
TA100 HARD CS2 D Ao al., 1979
7T vl — 2 NTTH 2 (NITE, 2005)
Expt.II: Expt.Il: 0.63-3.15 pg — —
T — B L TH#E
THRICHRBRENT 1
IRF ] 2 R
et fREE | v b U oEk 0.5 [iH 4L B 3-60 pg/mL —  — |Garryetal.,
R 1990
(NITE, 2005)
v ~MEF 3-3.5HF AL 1-10 pmol/mL + Le & Fu,
(10 pmol/L) | 1996
(NITE, 2005)
hhigkYeasy | B Y 2 RER 0.5R¢ [iH AL B 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.,
DNA&RL | fa 1980
ABR (NITE, 2005)
a) —: B+ B
b) FEINPY I B SIS AN LR S T &
=®1-6 X4 in vivoBESERER
A4 FRERAL B VAsiES LY M fit .0 STHER
(51 H0)
et REE | WistarT » b ISHELL Eokn&ks LDg,1/10, + Vasil’eva
iy 1/100 (LDso>1/10) | 1982
(NITE, 2005;
U.S. EPA,
1985)
SDZ v b (HEfE) | Hal: 20-40 ppm — Beliles et al.,
TR AZTE L. 6. 1980
24, ASEE[HFL I AR (ERL (NITE, 2005;
AR U.S. EPA,
7HE[E]/ B x5 B % A R 1985)

L. BRI ICHEAIER

13
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PEVESMES | S M u g Uy | 24BRNREE S 0.200,500, - Donner et al.
AR ERyZa == 650, 800, 1981
1,000 ppm (NITE, 2005)
XAmrvayy |7 REERAZE 20-40 ppm — Beliles et al.,
3 /T L. 24BF#Z4 M3 Lo 1980
M 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 ZREE L, 1-7TH#H 1980
%25 H [HME & AZhE S & (NITE, 2005;
% U.S. EPA,
1985)
T IFRER | SDT » k(M) THEME/H x5 H [H 20-40 ppm — Beliles et al.,
R BR ICR~ 7 2 (M) | WAL, 1, 4, 101 1980
B TR (NITE, 2005;
U.S. EPA,
CF 7 v b (k) 60H [, MEHERN#E 25. 50, 100, + Kumar et al.,
200 mg/kg (100, 200 | 1999
mg/kg)
a) —: kM 4+ Btk

b) AN NI BGME OGS 3 BLES S Tz

1-5 EHAAMH

THAVIRFZE DI AT O W TEVER UL E BRIFEN 21T - 72l B X 2 v o 72,
CICAD (WHO/IPCS,2002) TiX, RO EFHINZE TR B AMEOTERITIR O 5T
59, EREWICI BB AEOEMREBRIIRES LT RNnE LTS,

1-5-1 #0

(1) ek

TR FE ORI R

(2) EBREM)

TR FE ORE D R

1-5-2 IRA
(1) &k

IZE 2 bOEBAMEICET ZMAITES NN T,

(X DE DI AT DM RITETE S o T,

CICAD (WHO/IPCS,2002) (2 X5 &, L RUSNZRIK &3 21T DOV T OEFERIF
FETIL, T_XTCOR, IIFEDINLOFEDO N T T—E LI-BmEFEITRD b nehoTz, L

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

PEEMAET S (2015) 12X D &, KB T AT CTOMITICB W T i biRFEFHFEL Y
RERME A MR ISR & o RICESE M (OR=15.3, p<0.001) 23K &7=72% (Wilcosky etal.,
1984) . Hitfb iR 3R % R R LSO I LIS DAL S 5 2R E AN 22 < L RERBIR IO
TR CE 72 & LT 5,

(2) EREY

—

—

CICAD (WHO/IPCS,2002) (Z X5 &, “HifbiRFB DR A% Tl DI ATl GEZR T
— 2 TR THY WHERENTEZT —FIT A BT~ AL AMEEFHBICETHIAZ ) —
= 7# Bk  (Adkinsetal, 1986) @O 1 fFOHTH-7=,

Adkins 5 (1986) DMEIAR N AR TIL, AT ~ 7 A _fifbikFEE 6 BE/H. 5 H/AA,
6 NARIWAZZEE L7-L Z A, 300 ppm (951 mg/m3) D2 CTHiRIE N T 0T H BT D3,
KEHETHLHRAEL TB Y ERFEOFHHN B 2 b, 2SO & OMhERE O 15
OFAEBEEITHIML TN s BRAMITRS v/ h -7 (NITE, 2005),

-6 TOMDOEETHICET H1FR
-6-1 E£HRRES (KNEHRE

CICAD (WHO/IPCS,2002) Ti&, ZfifbiRFEDOERNBEIREIZET 27 —F %L Ea2—L, LA
TO Lo ITHE Lz,

ThAb R, FITHRRE TR S D, EEN D bRIN SIS, BEEOHHITITMIZ
SO%MHEET B3, IRA T L. 2 BEMUANICTIZIE 40% D EFIRBEIC 72 5 IR FZ & WL IN
IR OVRMIR D (LR FBIC L > THEL D0, 07T — 21370, #BREDOT% 1 K
R U 72 AL R BV O 0T 2> B WG FE 13 0.232~0.789 mg/m?/h & # 5 S LTV 5 23,
FERFIEIFHEICHRE SN TVWDETTHY . b DORERITEE LIS LIV WRREK
WA DOER L L CERREEZZBE LN EIDHLNTIER Y, 2, BEOIBE D WL
INDZEN, EREHY LR ~OREFIERE THE I L TWD (WHO/IPCS, 2002)

TR IR FITIRPLUSARH S dv, EEREWIL. 2-A VBT h=2-F 7 V' U/ -5 (2-mercapto-
2-thiazolinone-5) ., F 44— 33 [ (thiocarbamide) ., 2-F A4 F 7V U T -4-H LR B (2-
thiothiazolidine-4-carboxylicacid : TTCA) T& %, TTCA ILt F23RILT L8 “hi bk FR & D
2~6% % 5D, "AFE=F Y U TIZHOBENTWD, ZHbRFDORFHZ OV TOFHRIX
LR ENTH D, B FOEKEANEHIZONWTOT—ZIZD L LLAFETES, §ITHOR
HOBFN LT WD DT TIERY, AFARERT —Z 02 bik, ZhfbRFORBITE @)
PTEERBEIL TS ZERRRINDD, WS OO ORER &I13Hic, b kTl
I ~OBERBILITE L RN EEZ LD, BIOMRETIZ, ZihfbRFE~DKKEHEE 8
EFE] TWA (time-weighted average) & JR ' TTCA JREICHEELMEBEREII RSN TS, 8 K
il TWA 728 31 mg/m® TH LT BEDOKEDL Y DIFFET 7 MEDRY > 7LD TTCA IREIX,
#J 4 mmol/mol creatinine T - 7= (WHO/IPCS, 2002),

ThbRFE X, FFIERTT h 7 v A P-450 B A X TR TR S NALE R LT
MRIZZ2 0 . ZHhEREIE T, b vR =, B bRFEE BRERT 20, HD5 0 3m

15
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KR L CHiE R & ONE / -F Ak E (mono-thiocarbonate) % Z4Ef% L. FEAUZHRAL L 7R =
VRO TR 2, RIS LY K RS LA A2 b b, FDIENITIE, &
NEOEMWCT X e DRIGETYF A — "~ — FRER S, CHLRED 5V kAL
HIVR =)V ERNRPET IV EF A DREIZE 5T TTCA HHWE 2-FF T F T V-
4-T3 VAR FEDBER S L, B IERPICHRE S 1D (WHO/IPCS, 2002)

T, Y A7 FHEE (NITE, 2005) 2k 2 &, “HifbRFiT e N ROEREBYICEH
T, WARERFTIZ LD @I S 4L, RIS FE0 B, OB b K- D &
I IRREMICE AT R EOMRIC L, (S s, 7> MZ0.632 ppm % 8 IRF[HIR A Z 5%
L7-EBR Tk, ZEK THROEBRIIELT IR bE LV TH LIV, ROTRIE., PR,
ik, Bl . A, DIEOIEE 725> TR Y | PR EIIFFR2 S 23.2%., FKED 0.28%.
PR ~DPEHEEIE 0.073% & S STV D, AWE TG @M NIZHITBITHEEZ 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 BE 7
HEEOWETIX, —EORMEENHRE SN TWD—F, 15,625 mg/m® DFFE TIE, T
FRER O, BHE, FEURBRE, RS T TV D, B OESEHE T, I 18g DR OE
ICHRR RS, 77/ —8, RKIEMmE RN, ERIKRZ EE T i < PRt R &
ONEIR R L > THIRFRILANIZSEIC R o 72,

(2) 8%

CICAD (WHO/IPCS,2002) (2 &5 &, ZhitfbikE % 60 53 W AR LT~ 7 A D LCso %
#1690 mg/m® TH 728, — . 2,470 mg/mP T 15 BERTE LT v M, MR~
BEINTENBEFL -T2, =T A~D 24 BFEICHO =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,

WU A 7 FHEE (NITE, 2005) (X5 &, ZHifbREOHILEM I )T 2 2t E X,
1O %5 ClafE 2~ O@Y) T RE5 < . LDso (X7 v b T 3,188 mg/kg, ~ 7 AT 2,780~3,020
mg/kg ThH 5,

1-6-3 R - BEICHY DRIBMER RIS

CICAD (WHO/IPCS,2002) (X% &, ZhifbRFEIZ X 2RI SUTEAE O Al et 2 2/ 3 %
RILE LTRSS ATFAERT — X IIR 5N TV D, IRE I L WREMEN S 5 2 & 28,
URNZATONIZFHAO R THE SN TNDD, TNHDOT =X ZfENDDH T EIXTE RN,
ERAa—Z b—3 VLIGICET W AT R 2 & TR MR B 525, 2 b OfF
DR SN D BEORLAKTHE & Bl ~ D RIRFZRE OEENL 50> T,

#IH Y 2 7 3ihE (NITE, 2005) (X5 &, ZhifbRFEDO & MR 25 5RO HIEE S s
ENTEBY., EREBYTHLRBEOME N D 5, BAEMIZBE T 2 ®EX 220,
16
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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, RS T L OREERE L OVASBICHT X L— MERIZ X
%L & TWs (NITE, 2005),

CICAD (WHO/IPCS,2002) DA IZE D & ZHifbRFEIC L o TAE L D K — KA e
EORMEL R DEREMIT, RLIRFB EHAEINR =D X ET I 7 ORIED
R I (PF A — "~ — NFEER) AAERT D LICREINT D EHEE S, £
W U CORE A (ChMbRFBIZA YT AT — b, b v R = i3 Vo7 —
M 270D, SHIl=a—a7 4T AY NOX R EREAE RS L THE X7 EET 5,
ZD XD REERET in vitro MO HiAbIRFEFERFE LT T v FORMEKO AR R v b =2
—BT7 4T AV FTHEIESNTWND, =a—17 7 A2 hOZEEITEZRE S PIET L,
RGBS N =2 —a 7 4 T A MU, T 07 ¢ ikl Tl RIS A L,
SN SRE R L O ESEZ 26T B2 6D,

1-8 HFEUFHENEH

TR E O — N, ARRAEEME, BEEE. BOAAMFICEL RO EET —
AL Ea2—L7EZ A, b NEROREREMICENT, “HIILRZO EREMIIHRERTH
D RPN TR A A R E LTV, B A VTR OB RIS L DN
IMERBR T — 213G o T o7, EEMIZ BN AT S AL TW vy, kK%
NELEEE AT 2RI <, e RTHERPAIV A7 O LEFEZRBRT HHEITED
Nighotz, £7-. AEMEFMEOEBICHE LZT — 2 8586 T-DITRARKEDO L TH -
7=

WARRFENZB N T, B N TROEWIBEN DO DAL 2L, Johnson & (1983) 2334
U 7= B B A R B DR T 2 RS & Lo m LR~ DB T H - 72, Z OB
FHIROREMICDIE > TEY MIRE CRARE L-BWART —2 b b EF T 6T
%, Johnson & (1983) OEFFAETIZ, ERAa—R L —I T TEY 121 Fib-»>T
T bR B R LB E IS OW TR - - mEEEO 3 BSOS Tl Tn S
ZE, ATV TEOREME LD SHOBRBIRENREINLTND I &, KKK T
DHE SN TS Z Enn, HEKSTHEA FTRERIET VA o TH Y | [FEEDEWES
T2 ThdHEEZ LN, PFEEMPREEE O FIIHEHFRICAE Th oo, &
DR TH Y | KIRREESE & B L 72RO BRI L T 679, EOREOMRE
FEFEEOIRTEZAFEELZ LW T 20TIEFITH LV, LALRRG, Z OMRREHE
DEACITITHEERGFERH Y . EREY TRDO LN TV DHHEENE F THRE SN ERITK
TWNWEEZOLNTE, Xo T, KFAfTiX Johnson » (1983) OEZFHEL F— A X T ¢ 1Ti%
E L, BEEEE RS S 2R & U CH &SR AR L, AR Z HO TR A
RO EEFMELZEHT L & Lz, 2, ROKRKEOAEBSHEFMMEIC >V TIX, §F
A 208 L 7R OB BEO T — 2 B oo Toio . W AR O F AT i 2
ROMBETLIZLIcLRDDZEE LT,

Johnson & (1983) @ CHRTIL NOAEL K& Y LOAEL D FEffi 247 > TW R\ =6, ARFEE T
I% BMD &2 W HERSFHI 21772 o 72, CERE 0 5 D 7o e RBE R OMK - - m iR
HE D& HE O PEE BB RAE R B O I R ORERER 22 FH . A 2 0 2T TEfe T
— 4% & LT BMD fi#thziTo7c & 2 A, BEFEESMREEEED 1SD O FIZkT 5

17
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22
23

24

25

BMCLsp i 22.6 mg/m® (7.14 ppm) (Exponential2 model, Log-scale) ®TH ~7=, 728, Z i
CICAD (WHO/IPCS,2002) WA Y VL7 —4 % ANF L TI{T->72 BMD fifhr & A LA R TH
572, BMCLisp 22.6 mg/m® Z3i 7 H 1 H 24 K O#EFE 5 (24 1E L7 5.38 mg/m*®% POD
L, ZHICAMEFMRE 100 2@ H LT, WARK O EMHNE % 0.054 mg/m3® & H L
oo ZOfEZE, IKE 50 kg, FEE R 20 mP/day, WU 1.0 EREL TRIOBET L 2 Lick

D RO O A EMFEAGE A 0.022 mg/kg/day® L& L7-, BMCLisp % POD (M T 5
ZEIZOWTIE, AROE Y | BEREM O EB MR ERHEND ISDIK T 222 /FF
FL LW X DB OHIBNIIEFICEH LA, AREKFEOS 2L ThHY . EREBWTH
FERDENBD LN TND I ENnD, ZHLKFERFEICLDIE h~DORBTHLLEEZD
N5 AFETILZZ D BMCLisp % PODIZERT 2 Z & & LTz, AEELREIC OV TR,
A NZEICKTT 54558 10 (2, MRREETHDLZ L E2EE L-ERMEOBIME K 10 #F LT
100 & U7z, AFHCix, “HifbRFBORN A EFEM AT RE 2B OBMET — 2 35 5T
W2V B b Tl b BUUR AR & U ORI S OfE IR % £ b 72 WSS o 7
DI T Z RIS W2 Z STz, AEFEREC100 2 VWD 2 &Ik, + oo ietts
EBRLUIZHHEI G ONTZEE X D,

PLED X512, RFHMICBWTHEM U7z ZH IR SE ORR O K OWLAFRREE O A MR 2 |
TORITIZEEDT, o, KYWEOFAMN TIERR D LW AR & HICFE—ORILT — ¥
ZROWTHEMEFMMEZEH Lo2d, WREO HQ #8875 LIk U 27 HEGH 21T
YT ENWEYIEE X BT,

K1-1 “RIERFEOFEEFMEDET LD

T AR ZER= G A i FRALT — & e OB 5 1k
eqm 0.022 mg/kg/day | FiiT — % £ 0155 7- W AGEAR{iE 4 8 0 5
N 0.054 mg/m? Johnson et al. 1983

ERa—R L —3 v LHFFEHF 156 4 OB 7Pk
V)R BR IR 12.1 4F

B PP iR B8 E O T

POD : BMCL;sp 22.6 mg/m? O 18 #5¢ 5% 72 fifi (£ 5.38 mg/m?
A FELREL - 100 (A2 10, EE KM 10)

1-9 SHEXH

< [E N FA E >

ATSDR (1996) Toxicological Profile for Carbon Disulfide. U.S. Department of Health and Human
Services, Public Health Service, Agency for Toxic Substances and Disease Registry.
https://www.atsdr.cdc.gov/ToxProfiles/tp82.pdf

@ ©

©

® FMIL M1-10 (B%E) BMD BT — 4% | 2B, EFRIREOMNT HFIEIL. BT A &2 X verl.1 125

SE, RN Fv—7 F—AEOEAICET 54 A ¥ A (http://dra4.nihs.go.jp/bmd/BMDS_guidance.pdf) &
IRSNTZFIEE- T2,

D BMCLisp Ot B FEAf 1F : 22.6 [mg/m?] X 5 [day] / 7 [day] X 8 [h] / 24 [h]*=5.38 [mg/m?]
O gy AZEAE : 5.38 [mg/m®] / 100 0.054 [mg/m?]

& O FME : 0.054 [mg/m3] X 20 [m?/day] / 50 [kg] X W UL 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, Fi?® BMD fi#tr #4171
7o BT IVEBIREOMT HEIL, T4 X A ver .1 12X, _RoF~v—27 R—RED
NS935 A 4 > A (http://drad.nihs.go.jp/bmd/BMDS_guidance.pdf) (27~ & 417z FIEICHE

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

2
3
4
5 -7,
6
7
8
9

BMD fi##TIZ W= H & T — &

Dose N HEB BN AR A G L [m/s]
[ppm] Mean D Exponential2 model (Log-scale)
ST 0.2 196 453 44 BMCL.sp=7.14 ppm ;
IR 1.0 44 437 5.1 N %fzz'G mg/m ,
yy— i1 5 134 18 e 72 72 4l 15 E 5.38 mg/m
R AR AR 7.6 36 41.8 4.5
10 (R~ 1 2= B B O 15 B g IR 12.1 4F)
11
12 BMDS iR (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 *RINA N EAET L L5572 BMDLsp
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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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