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1. WEICET SEFNER

1.1 A FILOYBEILEHMNE

HAE A FIVTRIB TIZEGCDO T A TH 5, LA FIVTIEFITEWARRE L K~O SRR H 45,
AU —HIEENRKRE N D, REKDODEENPRKRENEEZ LN TWD, £A4 7% ) —/
RGBSR NS N Enn |, AW~OEMREIT/ NS, HESCERETFICHLZIEIFELZNED LH
zbihd (WHO 2001) . F27 % ) —/VIKGEARED & IR MR E112.98~3.16 L HEFH ST Y
(OECD 2002) . AEMfEtEITRWEZ2xbND, ZNHDZ &G, HibA F/VITEITKRKPITHF
ET5EE2ND,

AL A FOVIEXREIRA T TIEEICE Refx T UL & O(LERSTHfE S, KK CoOFHfn
1I~3F L SN TS A (WHO 2001) . KA O & L T4~404F (OH 7~/7a/w;;%f£>&3><106~
3X105 4y f/em? LRELCEE) L LebobdH D (BREEE 2004) .

x® 1 BIEAFILOYMELELFZAME ( WHO (2001), OECD (2002). IRiEH (2004) M i55IH)

i 50.49

B :0.920 g/lem3 (20°C). 0.911g/em3 (25°C) (iffA) . 1.74~2.3g/L (0°C. 101.3 kPa)
(5UAE)

Pl . —97~—97.7C

Wh R . —23.73~—24.22C

RRE . #9480~510 kPa (20C)., 573~575 kPa (25C)

Taftt: D KICHE (4.579~7.250 g/l (25°C), 4.800~5.325 g/l (25°C)) . #IRTIE—

OFREIRFI EIR TV A9,
I & =K GEERE . log Pow = 0.91 (25°C)
W% : 1 ppm =2.064 mg/m3, 1 mg/m3 0.4845ppm (25°C. 1,013 hPa)
~2U—HIE# :  4.15~6.05 kPa * m3/mol, 8.82X103 atm- m3/mol

1.2 KB R CIERNENE

3 K OMANEDREIZ W CiE, U.S.EPA (2001a) . ATSDR (1998) . WHO (2001) [ZHEZEAN %
EOBNTWDTESD, TNHES L T FICEE M ZR LT,

1.2.1 IR

BAEAF VO OERIBBFERKIIRABRETH DS, b FOFRTIE, Hb A FUEHID D RH I
&, M CRGEICEHICET S (Putz-Anderson > 1981a; Nolan® 1985)

B OEREE (BB AN RHA) (28t A 51100 ppm (8A) X200 ppm (24 N) % 3HE[HIRGE
SETER, FERMERICI T D0 A FTRFER IR DN EHHIEZE L, P OE(b A FARE L
FEFIZEmOHBEBISR (r=0.85, n=29, p<0.01) A Liviz, HLA FILOEKKERIZE T DRERD
AL, 221100 ppmitT36+E12 ppm, 7.7£6.3 ppm, 200 ppm#f CT63+E23.6 ppm, 11.5+
12.3 ppm TH -7 (Putz-Anderson® 1981a) ,

HPEEREEG6AN (26~415%) 2. 10 ppm (20.6 mg/m3) . 50 ppm (103 mg/m3) % 6RFMHIMETE S H7=



R MREE AR 1R R TP P M OV DAL A FL I AN AT L, WRIGE 13 1.4~3.7
pg/min/kg L HEE S 7z, F£72. 10 ppm~DOIEFE T, MR- ZE50 R ENE2.12~2.49 & STz, FERH
e OV R DHEAL A TV DOFRFE IR E (2B LTz, BBRE2 AT, 7RV 4N & R TIER O
B A FAAPREENL5~25, MHIREII3fMEEm A o7, 7eds, M OEEIIE2 A TI05r. 7%V 4N T50%
TH o7 (Nolan® 1985; Lof > 2000) ,

Ak A 150, 1,000 ppm % D Fischerd44> ~ k (3VL/EE) (Z6MERE, KD B — 27 LR (3PL/EE) 12
SR A S AE R, WifE & BRI 1IN R LA MR o O A FOVIREE DN U, iR
PREZIRE 2B L 72 (Landry® 1983a) . 50, 1,000 ppm®DEEFZIZ DWW T OMEKE- T AEEIZ, T v
K T1.8, 1.9, £ XT1.5, 1.8Th o7z, 7+ —7 v 7WIE THEDFischerd44Z » k%50, 1,000 ppm
CHRE SETRER, OB O ORERE THIRER LR CPMICE L, kA F AL OBGARREIL, 50,
1,000 ppm CZ#1L2410.20, 3.27 nmol/min/g-bw T >7= (Landry® 1983b) .

1.2.2 9%

AL A F VRN E < BRI SN D 2 20, BASARIC OV TR E b R OVEREM O
FTELF-S T TR,

FEREM) TIX, WAL A TV S 7=t RNOIRHEPHIC AT 5 2 L3R ST % (Landry
5 1983a) .

KD Fischerd344 > v MIM4CTT UL LI=Hi{b A F/L500 ppm (1,030 mg/m3) % GHFHIIREE S 74
Fe. BBREREZICHE 2 OMEMRICEY IAEN T HBORTEYE (mmol/g-MRE &) X, JFhKT4.18+0.65, g T
3.4310.53, M C2.42+0.24, FHE.C2.2940.19, MfiT1.21£0.25, ;N T0.71+0.05, /i T0.57=0.08
Tholo, FHMHEMED BRI E I 7280% L EOHGHEMEIZRE G Db DT, %V IZNEE. RNA, DNA
Fe OB AR LTz, EIRES T CHRETEE T ~L i &z 2 Sl o\ Tk, b A F Lok
EAEMMTHD 2 & LUCHENITIELS ML TND Z 0D, BT LS LB ERE 5~
WMVIALDFERE ol ) I b, RBNCE DMV AL ARFES— /M AST2Z L) IZLDEH
z b7z (Kornbrust® 1982) .

KD Fischerd344> v & (6UL/EE) 1214CTT UL LI=Hi{k A F10, 50, 225, 600, 1,000 ppm (O,
103, 464, 1236, 2,060 mg/m3) % GIRFMINRTE S W 7-fE R, 14CO BT D v FRRR i > 5 ek > i
HThot (Landryn 1983a) , AAEFEMEDOUCOFHEMEOEFIIMBEIREL L BE Lz, —J7, i
ARRTREZ2 HHTEME X600 ppm L EORED T, BhiEk & 1,000 ppmAEDOFEH Cafn L= Z &R ST,
ORI BE L R@M T o X HL A FANHE L-1RE T —/VOEHE 2 B RS FITHERIA
=D HLO) OfafE N L7=b D EE X LI, 225 ppmPl EORET, AT, B, FE., Kb
ROIEL X7 EEA L7 e RY VR (NPSH) &R REICKGE L T Lz, 202 &b, kA
FILIN TS ORI L, D%, GSHIARKRA TR#t S Z LR EhT,

PEDOBDOHRETH DM, RIS CHIEOMBICHEL A T AR T 5 2 L DRME X 5 3B F3
WESINTWD (Bus 1980) , #F4E L 7=Fischer3447 » k121,500 ppm DIt A F /v & 4EHE19 B (2 6HF
MgEE S, BREEH0, 2, 4, SKHOREM) & IRIE ORI T DNPSHEZ 7=, FEMW) DT,
MR ONPSH &I, MR B IO IREE & i LR & < I U (Il B C 2 E st it 14.9%,
27.4%) . SHi CIE® MBI~ 7=, NHAXONPSHE & IRFEE 4 IS KT HRRED8T.5% £ TR T L7223, 4



REILANIZ IEFEIZR o 72, BRI TlE. PR & B R ONPSH & R RZ 2RI TR BIE T L. &1
ZIXRERED66.8%., T1.0% & 72 o7, F7-, BBEEESERI CIEFHICRE &7, TN T REED86.5%.
92.6% T -7,

1.2.3 i

FLEN DAL A TV D EE AR 2 LR LTz,

FERENY) N Ve N DOHFFE G| In vivolZ B W THAL A T LR O EE 28— BRI V&2 F 4 8-
N7 A7 x27—8 (GST) BNTET DI NE T A ALEOFRENERH D | S-ATF NI NVEF I BE
RENDZ ENRBEINTUVWS (van Doorn® 1980) . S-AF NI NEZFA NI LI ST,
SAFNYATA RAZ T A= D, S AT NV AT A AL A FIVICIREE LT 558 # OIR
Mo Sz (van Doorn 1980) , A X FA— L idfRkEEE2 A L, IEFITIRWIRE TP O
F N7 v ABREER ZHET 2D T, A X o FA— LA A T L O AR R <o/ NIk FERLE D
Fiile EOFMEORRME LB Z BN TS (Bus 1981) . A X U FA—/LEF b7 7 AP-450P450
Lo TR SN, FAVLATATE RROFEEAR L, TOREBERFIZURF T — a8 L CTERR
T ~DOEY IAHZ X XCOIERICFIH FRETH D (Heck® 1982 ; Jager 1988 ; Kornbrust & Bus
1983 ; Kornbrust® 1982) , 7 /v & F A NI A FIA~DIRFEIC L > TR T2 Z LR HALTH
%, HEDBBC3F1~ U R L DAL A TF L OWMARERT, M. &, MO T VZFH B A T RE
WREL TR Lz, ZNAVEFF L ODIET TR EFENTH Y, 100 ppm (206 mg/m3) (Z6HFHIK
MNBRFETDHETNVET AL DL RA5%IE T L, 2,500 ppm (5,160 mg/m3) TIXZ/ VX TF AL DE
AR L LD2%ITAK T L7z (Kornbrust & Bus 1984)

W ETHFAC A FIVDRKERGI DN T N2 F A G S D03, 2O AT 5L, Fhonm
2LP=450P450 (CYP2E1) IZLAMRHHZL Y, BALVLTATE RBREASNDIZ ELRBEN TV

(Guengerich® 1991) , CYP2E1D L~JLZIFEAATIEH2>& 23 5 (U.S.EPA 2001b) , 7 /L4
FAURE TR T D DORIE LA F L ORGEHEE & ORI IR 220y (Nolan
1985 ; Stewart® 1980 ; van Doorn® 1980) , HE?FischerZ » K %4,000, 10,000 ppm|Z 3iFfH]iE
% SETRER, M CHREE ORI A B0y o 7273, 10,000 ppm TR THOT 02BN & H i
7~ (Kornbust & Bus 1982) .

1.2.4 Bttt

Bk SO ROVEREYOMANS, WA ST A F LD RKE I3 H3C02E LT HIZ
BEE SN D Z ENREN TS (Kornbrust & 1982; Kornbrust & Bus 1983; Landry & 1983a;
Stewart» 1980) , 4CT 7L LIt A FAZ6IFHIRA LT2 T v b Tl 6.6% B RE(LEE LT,
45~50%73C0z2 & L CTHER H iz H S 4v72 (Kornbrust® 1982 ; Kornbrust & Bus 1983)

X0 D EOELA FIIRFIZEEES L, 2 OREMTETFILEMEEATEY, BAIIO T IVH
FAAVEE (S AFATNVEZF A L) BkeEZ bR (US. EPA2001b) , S AFLL AT A T
WERZE A< 72 NEROYT v bOJRFP TR &7z (Landry S 1983a; van Doorn s 1980)

Zoft, 7y FTIFRPTEES B S TS (Kornbrust & Bus 1983)
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1.3 BRIZ - BHFEIIONT

b RTiE, INETHANBICE G TNV EFA LS R T AT =T —F 0 (GSTTL) #is %7
\Z R DBERTEMED ZIT L - T, MR, M O A FRESIRFPREYOMBANEZRHDH LB 2 BN
TW% (Coles & Ketterer 1990) , Warholm o (1994) 1%, GSTT1L#EE 722 e N C3 DOREIA,
ThbbIFaEE (GSTT1EM %K<, non-conjugators. NC) . EaE%E (GSTTUEMENMEV, low
conjugators, LC) . &{aA%E (GSTTIEMEA N EVY, high conjugators, HC) DJRKIZ/R > TV 5D &G
i L72. GSTTUEE - RIBOHEBLEI GO NFEENE D L FEAN (64%) >#EEAN (60%) >7
7 U AFKEAN (22%) >HAN (20%) >AFTTZKEAN (10%) DIETH->7- (Nelson 1995) .
AARNTIE, AL, AR, FAOROFMOMER 1 H 0 . GSTTIEE FREOHBEIGITEEN
44, 43, 51% TdH>7- (Saitou & Ishida 2015) .

AL A F KT 2 GSTTUEE DR ZIZS>WTiE, & MRMEk (HC, LC, NCoO3H) & s
O PR, FERR DM T L2 & 0 IR ONEFF TR L7Z (Thier > 1998) . i~ & 2 (B6C3F1)



> g~ A (B6C3F1) >HC> 7 > kb (Fischer 344) >LC> NARZ— (VU T - d—LT ) >
NC,

WAL A F T 5T b7 1 L P-450P450 2E1 (CYP2E1) DOiEMEDWE, R OFEICAF R TH
HZEMTy MU ADFK, B THE SN TWS (Dekant 5 1995), £7-, CYP2E1 @ L-X
I AB TIESSE R H D Z LM EN TV 5 2 (US.EPA 2001b), & & (AcA) OFFHHIE
ATIHEANECTETOENDRENTH OO, CYP2E1 BB T 28R 2N GFET H 2 Lidh X
ZIThDHEHREZINTND (Gonzalez & Gelboin 1994), 7=, & b (BAN) OFEI 7 10 v — L4,
B2 © HEE X 72 LRSI T CYP2EL 1EME M S e o7z (Amet & 1997; De
Waziers © 1990; Lasker & 2000; Cummings © 2000),

2. R
21 ENAMRVECFEEE (TERMY)
211 SEMEHE

21.1.1 #HAE

AL A F OV T IARC (1999) Tix3 (B MMk 2B AMIZHO W T TE Z20y) U.S.EPA
(2001a) TZA—7D (B FOREBPAMEIZOWNWTHETEIARVWWE) oI TW5,

<ENAIZET HEFHR>

FED AAEIZRE T 2 EE R EMEOMEI TR 2D LB TH D,

WAL A F OB A SUTAEPET D LG O 5 8#E 2 xt5 & LT/ D 27— MIFJE (Ott & 1985 ;
Holmes & 1986) 23& 573, ZIUHOWFIETIL, DAOH L BERECITRO HT, ak—
A ZXPINENZ & BEONFWEITRTE LT D 2 &I LA T A~OgEEE & ORI 5 7>
T EEZBNS, Olsen & (1989) . Dow Corning Corporation (1992) T2\ T, 7@
DB OILFEITRE L TN D72, LA F/V~OgEEE &30 AV OBEMED B Tl 7z,

MM O EE ) B IR L7z b 2 Fv (M Bk BLIL D IREE L ~UL) 1T K D FHIR 2R e 2%
F 7B DT KON A% RHIFB L 72iF7e#is (Rafnsson & Gudmundsson1997 ; Rafnsson
& Kristbjornsdottir 2014) 23% %, Rafnsson & Gudmundsson (1997) I3 E 24 ANIZ2V\ T 1965
~1995 4% . Rafnsson & Kristbjornsdottir (2014) 188 27 AT OWTHA L A F L Ol H S
FAE LT 1963 120 | 2010 - F TEMFHELIT>7-, ZOF5i%E. Rafnsson & Gudmundsson
(1997) TIEFEN AU A7 OEINTERD 7> 7255, Rafnsson & Kristbjornsdottir (2014) T
VEFEDN A DN — REIT 223 AT 2.07 (95% CI: 0.85~5.04) | BiA3 AT 9.35 (95% CI:1.28~68.24)
ThHV, UVAZ OEMBPRD bz,

B, T 2WEOREHEOBIRGIEILFEC TH Y . HLAFVITREER LIMME 1 ACoE, %
JET DRFEOAR BB ERTE (IR - ML, L. FikB) NoFlmt~yF 7 (£25%) SET
BEATZ 5 Nt BEE LTS, EH OITREE L REOMB OB A EEG SE5 2 LT, a2l
PO 77 L = — VAR, RSSO R TR BRI F ORI S LTz £ _ T %728 (Rafnsson



& Gudmundsson1997 ; Rafnsson & Kristbjornsdottir 2014) . 2 W42 CIIMREFEERE & KHREEDO A TR H
R OFFEITH LTI, EOIZEERAADY A7 KT & S5 (Body Mass Index 2 C
) DEBERINTVRY, ZHHLDZ Enb, ZBKFORFEII A+ BEZONL, o, 2 #F
LA A F OIS X 2 EHR iR (4 BR) OREZEHRHELTZbDOTHY . ADF
DASBEOREHZEE WO X5 REMIREOZEZXIG L LIcb D TR,

LLEDZ Lo b LA FIA~OREIZ L D N ORI AN DV T GRS A 43 &l L 7=,

x 2 ELOEFICEHTIHME

Ott » (1985) 1%, KE (R A_X=TM, BV 74 =TM) OIF Uttt T4 T 1940
~1969 FOMIZA XL —T 1 7T 1 FLL EEH SN BET@E 1,919 N5 e L,
1979 4 £ TIBIF L 7Bl E 21T o 12, FEE IR BN D 5720, — A4S0 1.5 OEE (fE
¥) ZREBRLTWDHDY, 226 AL A & U b ATV, P 7mr Az ) ofd (Zeaik
b, WHEALIRFE, T h 7 7unnTFLrofELEEND) IHEELERBREH -7, HibA ¥
VORISR LR O H L EE I OWTHERE LD L KEAD &l LI2BE1TT,
N OEHE ST (SMR) 13 0.6 (95%CI:0.5~0.9, n=42) . EMfEEE D SMR 1% 0.7 (95%
CI:0.3~1.3, n=9) Toho7= (IARC 1999) ., FEMEEZ O 5> b g A 3 N (HIF#HE 0.9 N)
B, 95 2 NIHEFELRD 5 FR0, Y 1 ABPEFER 6 FEThoT-, ks, kA ¥ 8
S OBRFIRE IS STy, TARC (1999) 1%, J7813#E NEE O\ EICRE L T0D 2
&R OMETRIRFE OO KIS AL A TV DI A Z G D IIEARFZE O F TR 51
5L Lz, 728, kit SMR OFFEMEIZIARC (1999) (X5, FEICIX SMR & £ DOEHEXHE O
LD o T,

Holmes & (1986) 1%, X[E (LA 7 FM) OF7 F /L2 ARETH T 1943~1978 4EDORIZ 1
» AVLERER S, HAb A FOVICRER L= "liett o & 5 B 852 A (A A 661 A, FEA AN
191 N) Z2x%e LI FRELITo 72, TOMFE., BEMEEEIC L2 T 30 A (HA 19 A,
FEAAN 11 N) TH o7, KEBMA D & el U 7= B AEE 2 A D SMR 13 H AT 0.66 (95%CI:0.40
~1.03) . A ANT0.63 (95%CI:0.32~1.13) . HEMEJEFD 5 HLRFRAR R OB A (i A ZETe)
® SMR I%, HATO0.70 (95%CI:0.28~1.44) ., FJEH AT 1.20 (95%CI:0.44~2.61) Th Y, &
PRI M O 2R R D 53 AT SMR OF B REINTFE O b o Tz, £, BATEEIZ DN T,
WA, eI UE IR KOWMBEORE (7 OB X - THE, . IREICE) &
PR IC L AT & OREME A RS L7225, SMR OF & e 1SR 2 OFLEE IR AF L 78T
KOS Tz, ek, BETIZOWVWTH AAKOIEE AT E#E T SMR OB > T, F718)
FH OWUEEE S D ETEERE ORI STy,

Olsen & (1989) 1%, KE (LA L7 FIN) Db A F LK OZF DO WE % £ pET D1t
FTHC 1956~1980 A FE TIZ 1 MU EEH &= B A B EE 2610 A CE¥FER 26.2
mh. #PH 17~62 %) AXfGrl LT, 1980 T REZHE L7z, TOME, Hi#E o2k, E
PR 2RO 2 4R, MR, NS 2 EZE LT (EMREOBLERE) |« KE, v 7 Nk
Ol (5 SOZEIX) DO AQ[ L g L7z8A12 SMR OAEZRBENNTERD b - iz, B
?D oL, [IME GEEMEME A MG 2 &Te) OFELERICOWNT, KEH, A T FIND AR L ik
Lo SBT3 A BEREINEERD DR o 7oy, #ill (5 DOHIX) O A0 &g L5513 f
BERBINNRO 5z (SMR 4.92, 95%CI1:1.01-14.37) ., LML, HMIFIZ L DTN




T3 ANTHoT=Z & HELFN 2w (AHORE) BNEohiholoZl & 3 AOTHTO
PEEMMNENEN 1.2, 2.8, 9.8FThHY | BEL B> T\ Z &0n, FEOITHMMKEIC K
BHIEITARS K B L FEE L TWARWE B X 72, 7ok, ABFZE CIRE L A F L OBRTE O T
MENTHELT, & ITE A F LS OER DT E OWRFE b =T Tz,

Rafnsson & Gudmundsson (1997) (X, 74 AT > KO ko — LI BIT 2L AF v (5
JEEDVEE) O FE (1963 4F1C384E) 2LV 4 ARMBEE LI-MmED S H 24 A (X7 4 H—6
AL HARE 18 N) 122\ T, B L RN AL 1965~1995 FEO B, BHFRA L7z, 7ed, Mk
ATV DU L~V IR FIER D BN DIRE TH D2, JET — X FITHE STV, E2,
T F L, 24 RFRIDINICEC LEHRE 1 A, BE D 5 DR A RIERIC 18 » HUNIZHFE LTz
FHRE 1A, 11 » HRICAZ LA 7 0 —1 NIFTHESRITE TR,

SRR, WREE Lo B ORREE (iR - Mivie L, BRI L. HIREB) 120 U T, 3 o &E (I
R - sk, BB LRk, MBFeREeATE) AEHL. 220 0F (£25%) 2~y T
7 EH, BB 1 NCOE 5B AEEAT GF120 A A7 4 —I120%E 30 A, FREIZHFE 90
N) o 7ed. XREFOEED 1963 LN ESUTIRFES L LTHEH L TWe, FHELIT, Li
Ot REFOIBYPURFRIZ I T, FESHIRERR, i, M BCHER & L COEHE OIRERIZ OV Tt
L7cE LTW5D, HEXNGE DT, NAMBIXESRER, SRR, 2SABECHIE Iz, B
BEREE X HRBE 2 LR L7 fE . BN AORASBIIREE T3 AN (70 —2 A, HIRE 1 A) |
KEHETI2 AN (370 —=3 A, HIREI9AN) TV, LVIBRELZZITZEBZ 6TV HR
BlzoWTHL &, b (rate ratio) 1TE08A (1 A) T0.6 (95%CI: 0.0~4.4) . finA (1
A) T2.7 (95%CI : 0.1~52.6) ThH Y, WREFEAEITRD RN T,

Rafnsson & Kristbjornsdottir (2014) 1%, F e — LAROME D 5 b, WEEIT < IZJEERD
B o - AR EAMIHER B 2> 5 R BIER 2R L CWZ 2 2D, IBERREORG Z MY A (1963
1 H 18 H) IZ#V, 2010 FFE THLE L RNAZTAE Lz, BBEIIIME 27T N (7 4 ¥—7
A HBRE 20 A, TR ER% 24 ReREILINOSE T, 18 » AUNO AF = &te, ) & L1z, xt
HREE 135 N (A7 ¢ —I20%H 35 A, HIREIZ/HHH 100 N) OFHSGIE, FAERNZHEOLT, F
A DOTEHIRIE Rafnsson & Gudmundsson (1997) EL[REETH 5,

Kaplan-Meier A7 70072 & 0 AR A BREERE & SPHREE & Tk L7= /551, SHREEO RN S
Moz, £z, Cox NV — RET AT Ko THEHR, TRFEZ R LT, ERADO N — Rk
AR LTRSS, RS (BEEERE 20 A KIIREE 75 N) O — REIE 2.10 (95% CI: 1.28~3.46) |
MDD — FEITER A (BREEEE 6 AN, XHHREE 28 A) T 2.07 (95% CI: 0.85~5.04) | &I
Wh (RERE2 AN, XHHREE2 N) T9.35 (95% CI:1.28~68.24) TH VY, U A7 OEMMBFRD 5
iz,

B, 2D 2 BFRICET D EIEHEITR D AR % OFHEEIZ > T, Rafnsson &
Gudmundsson (1997) I3 FREEOERPUBFR IV TSRS, Filin, MMBESHES L L CTom
ORI HOW TR L7z Ll _TH Y . Rafnsson & Kristbjornsdottir (2014) [XM2EEE, 7
b — B, B EOREDATFEEIER T2 L WD RletETdH 5 LR Tnd, Ll
NG, FO—J7T Rafnsson & Kristbjornsdottir (2014) 1 Z 35 OAETEEIER T2V Tlg
BRRE & T BEE OB 1IN S0 E Bk _TWnD, LN -> T, 2RIV T, BRERE & TR
FEDATEEEIZAR D R F OB I B 22 TR,

B, 2R TITEWNA A DY 27 R+ & b el (Body Mass Index % THEIE) (22T
ZEIN TR,




Dow Corning Corporation (1992) 1Z¥ifb A FN~DEREBEDH 52V a— EFERGR O 7 EE
ARG L UTRIRERD A DRAERIZOWTIIEZAT > 123 b A FVICIREE L 72 7 L — 7280
THRAMEEED D720 & BAUBE RO IREEOBEERNENZ & D LA FIL~OREE &
IR B2 DS A DI & DEBIZ OW TSR 2 Z LN TE R o T,

<EBNAIZET LEMPEER>

NN T 2B EROMEIIEIO LB Y TH 5,

CIIT (1981) @ 2 MW AMEFEHER CTiE, 1,000 ppm O~ 7 A TOI, Bighig (IRIE, iR
) OFRELEINATRD AL, 225 ppm BEOME 2 JTCTH EIBMEE N A DTz, Mi~o A T MERE
TIEGOSMIE e hoTz, ZOFERIZOWT, US.EPA (2001b) 1%, H~ 7 A DEIREL KD
A B =X LNZIEEMTO CYP2EL BB ST 2 etk d 5 2 & GEb A FARREB SN THN A
PO H D PRSI S ATREME) | & FOERTIE CYP2EL A SN TniznZ & i thiHE
1 FEOREDH T, NPOBE—DI|E CORBELIESRITE NOEPALBE LW AREERH D Z &
BT C, i~ A TROONT-BIEESESE FOFEBNAEBELARWAREERH D L LT 5,

JEAE (1997) . BARASA AT v A5k % — (1997) O 2 HFR% AR RER TlX, 200 ppm
BEDME~ » A CHIVRUE SC-Miifa B B IE OHE N, HEZ > b RECHRR IR O IR A IE & B8 Rtk e 2 Of
TRAEROEMN A BT, ZOFRERICONWTEAS (1997) . BARSAFT v AW & —
(1997) 1%, ~ 7 A TITHIEE 3 -Mfila R RIE DG INASFRE B 4u7= & D O M D RS 23 7 & 378
Motz & Ty MNCIERRIROTERCRAE, AR 2 5 HR CR AR ORI T DAL
ST b, BEAFAORNIAEEFTEAT 2720 OFHLE L TEA 5 E LT 5,

PLEDZ 0t EEREMW ORI ANMEIZOWTIL, GEIWAAR+75 & HEr S5,

& 3 EANAMICET 2BYMER (RARE) OBE

CIIT (1981) iZ. B6C3F1 ~ 7 A, Fischer344 OMEfES 117~120C% 1 #£ & L. 0. 50, 225,
1,000 ppm (0, 103, 464, 2,060 mg/m3) % 24 » A (6 Wf#/H, 5 H/E) WAXHET, ~T7 AT
1%, #E 1,000 ppm # THEEER 12~21 » A IZBIRONEE OA Z RN Hiv, 13 LB W TE
17 OB (8 SO ENE, 4 SOy, 2 SOFLIEEREGIE, 2 SO RFEMIE, 1 >DIL
SEREERAYE) CTholz, £7o, HETIXL 225 ppm BETHHERL SO TRV, BIRENS 2 PTIZ
LTz, FEEOIZ., 2D OBIBESEIIEA FL~DIEGRE LEEST LI LD EEX T, £7-, BFER
18~22 % AT, 1,000 ppm HEDMHE 7 VT KL OME 1 P, 225 ppm FEDOMERER 1 PCIZE BE OFERIHFRD
bivle, LL72znis, U.S.EPA (2001b) 1, %< OERMEFEREBRICE SO THRET LIZ/ER, v v
A TR ERO BIRBAERNE W EFEGwmOIT TW5D, 728, Bolt & Gansewendt (1993) (3t~ &
DIEHEZ X D MES OB H KT D IR O BTG 0B 5E AT 2 U 7= ATREME 2 Fa4 L 7=,

B, WZHEOME (P8 13X Pavkov 5 (1982) IZF LH BN TV D,

Crj : BDF1 ~ 7 AMERER 50 PL/FELZ 0, 50, 200, 800 ppm % 2 R[] (6 FEff/H, 5 A/AH) WA X
Hi-fER, 800 ppm BEDOMEMENRBHIFI AL VL L, AFENE LD Lz, 95 @<
BEDFRR SN, T ORETIEE LVMREMOME], wEHMEIICIE, MEOREA A b
M. IRBLRAR A IER] & 72 B AT Lo 72, 200 ppm BEDOHEE TIRE ~DEIT /2 ) >
72o 200 ppm HEDMETHISKUE 3-ififn B IRIEOEEN G860 Haviz (9/50 L) , HETITIREICBIE L




TREG ORI A SN (JBAR 1997 ; BANA 7 v A9tk % — 1997) .

%72, F344/DuCrj (Fischer) 7 v MMERESR 50 PL/FEIZ, 0, 50, 224, 1,000 ppm % 2 4EfH] (6 K
F/H. 5 HAH) WA SHFERTIL, 1,000 ppm FEOMERECARER IO 278D 70, BETIZH R
OYE LR PRIE & BRI AE & OF - 72 AR OB A 5, 0, 50, 224, 1,000 ppm FETENEN
3/50. 1/50. 3/50. 6/50 DIEERTH 7=, LU S, FRRIROTEMR IR & 8RR I o 45 1E
BRI CRAERE RTGE . BINI o7z, HECIREREICBE L2 ST A bl noi-,
7ol BBREOEGRA~OEBIAR LN oTe (BAE 1997, BANRNA AT v AWtk ¥ —
1997) .

T OFERFERICONWT, v U A TITAIRUE 3 B IRIEOHEMNAFE O Hiv7e b O OEMEDfifi
TGN LN -T2 8 Ty b TIERRIROIEFDIRARIE & 8RR R O 25 155 0 Bl T o RN
BONBNoTeZ b, LA TFNANOPAFMEZFEAT 5720 0FHLE L TUIAR+0Ths (B4
E 1997 s BANRA 7 ve A%t % — 1997) .

21.1.2 BizFREEE (ZREMW

BT EEMICET 2 EmAe R4, ABERO iR ez R420ICF L OT,

in vivo RER TlE, b A T /L 15,000 ppm % 3 BRI A S /727 v b DTl T EY DNA A A%
DFJVHERN O, R, K& EEMRTIEFER SR -7, F72, 1,000 ppm % 8 I
A S 72~ o 2T DNA #5234 iz, 3,000 ppm % 5 A (6 Fff#/H) WMASHT v b T
BVEBIEIHRE RN SN0, TR A FOLOEZERRER VWS Lo b, K A Th &
I ENTERIEITEKRT D AEEMENZERZ I TN D

in vitro RER Tl M TEI IR, ”%?L*ﬁQiﬁ%%ﬂiﬂ’ﬂf“fE¥%§’ﬁ%ﬂ Yutb (KRB | il
RGO R A, TR, T > MRS ITAIIL CARER DNA G aFH Lo, v, b
ABRT SR (5,000 ppm BLE) THOLIZFERTH D, b b U U _IFERH O DNA 84
O, ZREERL. T v MR CREREMIAD, S8 ERGHAE) OAER DNA ARV Tl
PEDOFERTH ST,

PLED X 512, in vitro BB CIIEE TREELEOF RN A LI TWDH S, HEHERE (5,000 ppm
PLE) OWgEETH DL, £72, in vivo iRERIZOW TR, /IMERRBREOIEER) 723 Bk O 5 172 < | in vivo
DM TIIBMEOR RITE SN TVD DD, b A F VT & 5 "R B CEMEEIEN
EETWAAEMENRBLZIN TN D

INHDZ LMD, LA TFUNEZEERICL VAN TR FIREEREZFHERT 20O T, Ak
AT RN EBE R D,

= 41 Bl FEEHICEAT IHEE
<in vivo ik >
e FLEh )

Working &> (1986) (24X, KEDFischer 3447~ ~ (CDF (F-344) /CrlBRZ v k) 123,000~
3,500 ppm (6,192~7,224 mg/m3 ) DI b AF L Z1~5 A (6FFf/H) W ARE SR, K
(=S 2 DN R SO HN@TTEEDNANﬁiﬁ%éﬂﬁﬂOKOLﬂbﬁﬁg\wompmn
(30,960 mg/m3) %3 Wi AIRFE S W72 L 2 A, Q& ERHIIE, KREIE TR EHIDNAS RO




FTA2 o 72Dy, AT TAREHDNAG B OHINE A 23 7 B ATz,

Working © (1985a,b) |2 LU, HEDFischer 3447 » ~40PL/#£Z0, 1,000, 3,000 ppm (0, 2,070,
6,200 mg/m3) A5HM (6KF#/A) MR S, ZO%8HEM E THEilE, MALE O & AR S 7o M
FEZEIRAE FERBR DOFE R 1,000 ppm#BE TIXAHL U 7= MED IR RIS E L/ o T2 A, IR 1 O 28hD
THKRABRLEO DT NIENHERIK T 278972, 3,000 ppm#t TIXREL2E DL RROIK T, 1%
#E 4 8 M F THROAA L, AR DWW, EIRAT - ERBZEOMIBIBOWEMEZRD Tz, L LN
5. ZOFKAIOMEKROFE /R EINIREESEORZRBIZE > THRO LI, BIEFEEELID L
RIENFHEIE Loadmttic X5 L H D5 & LTV 5,

U.S.EPA (2001a) . ZOHEDOMIBREOHIMNZOWT, HENLEE TREREICLD E V)
I0h, L UAKEROKE AT 2 MRmEEEBICERN L TRY ., BHREERTI X EZ SNERIEK
SRR T DR DB L LT 5,

Chellman® (1986a) (X, b A F /T L > THFRE SN DK FOEMEBFEIIRE R L REE LR K
SE & OBEME AT, BEDFischer 3447 » MOLZ1fEE LT, MIRIEHFBZ- T /-1- (m-~VJ 71
FrAFN) Tx=)) -2-¥F7Y U (BWT755C) DRI G-OA D /L OS54 T T3,000 ppm D
b AFZE A (6FRF/ B ) W ARRTE S & IRFEKE T 1431 & CHALE O & 0 22k & 7=, BW755C
O G700 UTHAL A FOVICHEER U7 1k & AQEL U 7= Cid, WRER% 1 B OB ORE R, dEiRIE1 LY 7=
D OFRGIIERELOA B 728800, ME% 1A B KO8 B OE CIIIEIE (IR BB S R
DHEBEZREMZRD T, —J7 . BWIS5COEG-H D THAL A F/ATIREE ST/ E A2l Lo Tix z
WO DRI Do T, Fo, 200 EOFBRBEIBIR D & HHfOFG OfF EIRMERD) 12O\ THD &
IR EE 1% 1 B OZZELCTIEBW755C O # 5-72 L D5121331%., BWT55COELA D OLAITIX8%.,
T2 21 H OZECTIXBWT55C O # 572 L OH45121330% ., BW755COE5H Y DA 121312% TH
. WITNHEBWT55COEEH W OLGEIZEREIBROH HHEOEIGNE T L, FEHELIXIND
DFERMP D, HALA T A X o THER SN HEEBIEERERIL, B FEORIEOFLOFERTH
HEBEL, in vivoCIIRIEMER DN BIE FENZHBR T OREELZRTLOTHD & L,

Ristau® (1990) i, HEDOB6C3F1~ 7 A{Z1,000 ppm % SEEMG A St MRFRE L, PRFEEL SR,
48] TRERL L, Bl CODNAHIE Z 7 fE R, DNA-% o X7 BEUERAUIC D W CIIIRER E %1
IIFAED R S VT2 DS, BRI, 48KEMZICIXA DAL D o 7=, DNA—AREGIMNIL, MREE % &K O
BLASKFH TIEA b T, BREELSFFFH T LTz, FHH BId. DNA-& X7 EAUEIAITEH )N
PrEEi b2y, DNA—ARSEHUIWHIZMT 2 L2 iclbhd & LTns, F/-, I~ A(21,000 ppm
ZAAM (B H) WA SE, BRI TES M OB ICER L CBIRODNAEE & i~ /=BT
I XIREERE T 1R 5REM O B CDNA— ARG A A DLz LS LT 20, sEli R ST,

< in vitro R >
NI

Fostel 5 (1985) IXt FHED U L R3FERAIIE (TK6) (TR IRE1~5% DMk A T\ % SHF IR &
L7 (SOmixDFMZR L) | BEIEIFL T Y 74 nF I 2 U D228 B L=,
F72. ATEE0.3, 1.0, 3.0%I(Z3FFMIRE SR (SImixOEIZR L) | 1.0%LL LD Chli
RGeS RS D BE DS EIN U7, 1, 3. 5% IR C3REMIEEE Lo (S9ImixDiRM7Z2 L) . DNA
815 (DNA—AREHEIN) OIINIA LN hoTz,
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e LB e

Hatch® (1983) 1%, v U 7 o A AZ—RHild (SHE) Z MW T, KHiEE0.3~5% (6.2~103.5
g/m3) D L A F V208 HIIREE S, SATT T/ U A VA X DI s il BR 217 - 7= fb 51
(SOMIxIEMNZ2 L) . 0.6~2.5% CIEEHOBEENKIIMN LT-, 2B, 5% CIIMRDOATEN D>
Y

Working & (1986) (2 X#UiX, HEDFischer 3447 v  (CDF (F-344) /CrIBRZ v ) O%E LR
AR, MRS, R Z . SImixDIRMNZE LT, KHIREL, 3. 5. 10% DAL A F /LI SIFHI#TE
SHETHER, 3% LA O THHMIRL, HFEME CREMDNAARKOFFER N A LI, KA R
R CIEA BRI o T, 7235, A CIL10%IRE, %E AR TIE5, 10%IEE CHRIREEME - 5
ATz, RS EARR CIIAIR IR I X D e o Tz,

Asakura © (2008) (%, F¥ A =—A LA ¥ —HEOMiMIE (CHL/AU) %MW T, HEH
% 1/A[RIER TS M ZIRE , 8/4RRIFIE(L A T /L ORMRITIREE S HEEE I L > TREBRERFRBREZIT-
7oo RHIRIE2, 4, 6% DI L A F VI CREFIRETEE S 725 R, 4%LL L TSImixD U OF HEZ )b
Sy ke (RS RE) 2% L, SOmix®O /e LT, K EE1~3%DH [k A F /112240
W DU T4SEFFIRTE S RICB VT, RORRY (BERY) 25% L,

AW

Fostel 5 (1985) 1%, * X I F 7 AHES. typhimurium (TM677) % HW\\2B{n 228K % (AL
SRAE B FRBR AT - 72, SOmixfRENEM: R Z I L2V KT IRES~30% Dk A %/m?ﬁ"c
SHEFLEL L7= & 2 A, JREITIKST LT 28R ERROBNMMNEERD bz, 7B, 20%BEICH T 5 % X
2T T AMDAELFERITE0% Th o T,

Simmon & (1977) 12 LAUE, A I F 7 AHES. typhimurium TA100% 72815 1225828 Lk
T, S9mixﬁéﬁﬂﬁﬁ%@%ﬁu®ﬁﬁ b BT KHIREE2.5~20% Dl A /L CT8RFHALHL L 7=
fik, Bl FRRERZFER LI,

Andrews® (1976) ([ZXiUX, FAXIF 7 AES. typhimuriumTA1535% T2 85 1229828 Bk

BR TR0, 0.8, 3.8, 8.7, 13.3, 20.7% Db A F /IR SR, SOmixfRHHEIA LR
DEWIMD & 5555 12150.5% LA E T, SImixfRHNENE R OWIMD 72 G5E12133.8% UL - TR T-22R A
RPFHTE ST,

Longstaff 5 (1984) (2 LAuiE, * XX F 7 A S. typhimuriumTA100, TA1535% H\ 7235k (S9mix
REHEHE R OB V) TEIG FZHRER NPT R SN, TAI00 TR HFEE10% CTRrRRG (R
AT 35 DB DR R) | TA1535 TIXR T IRES % T R (FHRIAIIZ6.205 DB D J2 IR %L
) ZoRLT,

K42 BIEAFIICETHEGEFESEICERIFBBRERO—E

AR T ik FRK - ARk - BT il e SCHR

in vivo | NEH DNA & RiGaER Fischer344 Z v MTHIRE Working & (1986)

W T 1E
15,000 ppm {Z 3 RFR AR TE (+)
3,000~3,500 ppm (Z 1~5 HE (6
SIREDION S —
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AEH DNA & ik

Fischer344 7 v MR

Mg 515

15,000 ppm (Z 3 B[]0, ABRTE
3,000~3,500 ppm (Z 1~5 HfH (6
RFfE/ ) W AR R

Working © (1986)

AEH DNA & Rk

Fischer344 7 v F&UE Rz
Mg 515

15,000 ppm (Z 3 K]0, ABRTE
3,000~3,500 ppm (Z 1~5 HfH (6
IRFfH)/B) W AR

Working © (1986)

MRS ABR

Fischer344 7 v b
IR 715 3,000 ppm 125 A (6
BER/H) W ABREE

Working & (1985a)

MBI

Fischer344 7 v
MRE 715 3,000 ppm 125 A (6
e/ H) W ABREE

Chellman © (1986a)

DNA SHUIWr, ZeAf

B6C3F1 ~ v A Bl
W% 715 : 1,000 ppm (2 8 IEfEIW A
IR 55

Ristau 5 (1990)

1n vitro

AT IRAS SRR (8-
T TT = i)

I A F 7 AHE TM677 ; S9mix
(=) ; [HEE 10~30%

Fostel & (1985)

IR IR AR

A IF 7 AHE TA100; S9mix (+
/=) KRHEE 2.5~20%

Simmon & (1977)

EIR IR FE R

FAIF 7 AH TA1535 ; S9mix
(+) . [HPERE 0.5%LL
S9mix (—) . KR 3.8% L4 E

Andrews » (1976)

IRIEINIE

rﬁl{\_}
%:g

\|
/|

FAIF T AH
TA100 ; S9mix (+) ; KT HEE
10% TR KRG
TA1535 ; S9mix (+) . &K P
5% T K&

Longstaff & (1984)

T R

U T UND AL —RHIRE, T
5 7 A VA (SAT) ;S9mix (—) ;
STTEE 0.6~2.5% (KHEE 5%
TR DO ATEZ R L)

Hatch » (1983)

AEH DNA & ik

Fischer344 Z v bk g 2 T4
fd ; S9mix (—) ; AHIRE 3, 5%
(KPR 10% CHilaFEEH v )

Working © (1986)

AEH DNA A EckER

Fischer344 7 » M#MCEEERE R
fa s S9mix (—) ; KHIRE 3. 5.
10%

Working © (1986)

AREH DNA A EER

Fischer344 7 v MU ESE
FEHIRE ; S9mix (—) ; AHIEE 1,
3% (KHIREE 5. 10% CHEfEE
HV)

Working & (1986)

12




DNA $HIWr, Z8&E3 | B b U U XZFEERA MG ; S9mix Fostel & (1985)

B (=) ; K[HEE 1, 3.5% -

ZEIRIE HLGBR b b U SRR SEIE ; S9mix Fostel & (1985)

(=) KHhRE 2~5% +

IR G 0y IR AZ#a3 | B B U R IEERA AN ; S9mix Fostel & (1985)

B (=) ; JHEE1L 3% +

AR NN F v A =— AN AKX —H KD Asakura & (2008)
fpm (CHL/IU) +
S9mix (+) ; JHIRE 4, 6%

2.1.2 EEFE

HACAFNDIER /Y AZITHOWT, EFRBEBIEC & 5 E maf il O ERi Bl L b ot
AL A F DN TE, TARC (1999) T3 (B MIxT RN AMEIZ DN THETE 721 | US.EPA
(2001a) TD (b RERAMERGETE 2V EFHMEi S TRV | EFIHE K O FBREMW) OBt S
ICBWTHHARERAMERZ LN TNz, EEHMEIT TE 20,

2.2 ERABLUSNDOESH
2.21 SEEHE

2211 2EH

FHIC AT T 2 AR R AR LTz,

b MIBET AL LT, MEEOHEEE L THER I TWZIE L 2 T L olRHFEi, G = o8lnE
T CORHFBROEENRE SN TS, BERENHREINTND SO TIE, WAL OMEED>
5O HFEHTIE, 9,000 ppmPi E (Battigelli & Perini 1955) % L < 1%39,000~600,000 ppm (Jones
1942) | Ak = 2 8558% T8 C13500 ppmbL b (Hansen 1953) EHEE STV 5, Z DML, 5% <.
MRER DR (DFEV, T A H, EHENHH, BIR, FET. RS | BER (K. e, BE80) |
HHARE SN TWD, £72, b MNEBEFFEERTIL, 200 ppm DR TITEI~DFE (MAEMEOIKT)
MNABDHINTWD (Putz-Anderson ™ 1981a) .

FEREM) TIT, WAREEIZ L ALCs0& LT, ¥ 7 A T2,200~8,500 ppm, 7 v kT2,700 ppm At
ST 5 (White® 1982; Chellman® 1986b ; Von Oettingen® 1949,1950) .

=5 SMSHICEHTIHME
v MZBET T —#
<JEFIWFIE >

Jones (1942) 1%, WHEI AT LADEFLIT 4 408, EFPITHEL A FIVICIRZE S L LR L,
YA A F L OPEE1X39,000~600,000 ppmiLE Th 5 &M S vz, BERIERH, TEE. U8
S, O &I LT HIRRE, BARRIE. HOod A, B, BB, RS L OWEDS 507,

Battigelli & Perini (1955) 1%, WEI T O 5 @E 24 03, W 2 EEEH 2L £ 57/129,000 ppm
DL ICHgEE S vz s U7e, IRERICO WV, IR, BEBT, MR osib, Ek, EH, R

13



BTz, ZHHOIERIT, BREGI~4EICR 2 0 . BBEEEE RN T, JERMAUEIT o TRV,
REEND1IAFZICIT., BaelckhE L,

Spevak® (1976) X, W DIBEND 7 ) —= F{E¥t | 50~60 D Bicd 47, W L=
b A F DR R ORI IRTE S (BREERIA, 18R | 2B IRE4EE% £ T, &k, Leo
<V, EEOHR, F-BEVH E TERAPOIERNA LN, F-REFE2H % E TITIX, BIET, 84
Tl R, EENLGE, SEEREE. R, EOTTEICE S D RS (AR, BiRAREE, B
HARRE A Gde) | M. 990HR. b emE BR EE, R, EEER,. BV LE o8y
N, fiE 7 VT F = OB, NMBEE CIRIER A STz, 205 b1 L, AHuEE R E ST
L. MRBA B, BHIE &R o7,

Hansen (1953) (2 XU, Aplia 280&E T8 C, LA F L OIREEIC L > THEES00 ppmbh
L OEALATFICIRE SN EE LS A, SROEE, BEV, =59, aM, REIRES . A,
EARIR & BEIRO EE O P EHEIR N A D TZ 08, BEER10~30 H &2 iXalfE L=,

<t hEREE TR >

Putz-Anderson® (1981a) 1356 ADEREE (BIE3IAN. LPE1TAN) 12, U7 B/RA (R
OMFIFE]D) 10 mgDEHOAF Y | BLOEKMAT, 0. 200 ppm DL A F /LI SHERIRTE X CTITEh~
DFBE T, 72, AL A F 1100 ppmDIREE & 72 S22, ITEI~OEBIMH LR oT,
HREETHETAOHE (MackworthFFit7 2 &) | “HiEE (M EIR-FHER T v X 7) |
IRF AR BIFRRE L2 DU TR S 7z, HAb A /0 D 7200 ppm 2 ER S A7 FE TIESTELA O FBRRE O AL
O TIH4% (2 EMATMANOVA Cmarginally’Ze G & (p < 0.053) ) THolzn, VT ENRA
B O TIIREOIK TI1E10.1% (p<0.01) Tholo, ¥ 7 E/NA10mg# 5 L THi{k A F/1200
pPPMITIREFE S B4, SHEOMEOKEOIE T2813.5% Th 72720, Hlb A F L LT ERAD
SHEITFEM CIE2 <. N TH D & plr s iz,

By IR T — &

White® (1982) 1%, MED~ 7 A A F /L% 6 ABEEE L7 & 25, LCsold. #ET2,250
ppm, HET8,500 ppm ThH o7z, VW F A LAk OHEA| (DL-buthionone-S,R — sulfoxime, 8
mmole/kg) % T OFEINT-HETIE,. LCs0i%3,500 ppmIIHIN L7z, 7 /X F 4 EOFLEANC
K D ATERF OFFGSHIZ R FREED 45% 129 LTz, MEREDO TN, B, AN CIREER L IIKE L=
B TF I DDA LI, 2,250 ppm TERFHIEREE SE75G, MEHET 7L 2 F 4 2 DR 72
DR H BT,

Chellman® (1986b) %, HEDBEC3F1~ 7 AIZHifk A F /L& 6HFEI ABREZE L= L = A, LCsolx
2,200 ppm T o 7=, Hifb A F L ~DOgEER1 585 FIZ. GSHA KM EA] (L-buthionine-S,
R-sulfoximine (L-BSO) ) 4 mmol/kg# JEENIE- LTGEG . JETIEA LRI > T,

von Oettingen® (1949) £, v~V A& T v b GRHEARH) ITHL A T L2 ARFHRAMREE LT &
Z A, 7 v FOLCsolE, 2,700 ppm. ~ 7 ADLCsolE. 3,000 ppm TH > 7=,

von Oettingen® (1950) 1, ~ 7 AL A F L2 TR AR L= 2 A, LCsold, 6,300
mg/m3ToHh -7,
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2.2.1.2 TS - 2EES

b b R OFREW ORI, BIERIEICE T D REARIEOME ARSI E LT, Eo, FEREW
DO H WFEREDZ T X, T v MIOWTOlifide il 8 & RERIRE & ORRZ 6, TICHEM LT,

(1) erOER

E MIOWTHD & FEFIFFE T, EH0 bR OBEEDIEFINHE SN TS, R ~—T4T
DOz (REELE R Tk, MRR~ORE (L, © v, MRS 232 64, 200~400
ppmiZA7a< & H2~3HREIETE L2 P& IS HOWTCIEBEEL, SR ~0RE  EliEEE, FIRERSD
R A~DEEN 5 TCEY (Dow Chemical Company 1992 ; Scharnweber s 1974) . EHCH
DIEEE (BRI EIIAY) T bE ~DRE, M. BliE~or8 GRE, iR, # X7 R) | #
AR DIEEENRE SN TND,

SRR SR (Efe2 H EEE) Tik, MR, DIEEESE ~DR T2~ 7225, 20 ppmEL ED
TR IR T & R— AN B BTz (Putz-Anderson® 1981a,b)

PRI D 5 H 4452 (Holmes® 1986 ; Olsen™ 1989 ; Ott & 1985 ; Repko® 1976) %1k
FTLOREE x5 L2t D TH5H, Holmesh (1986) . Olsend (1989) K UOttH (1985)
ITHEAL A T ~DOURFE L 1G5R%% (BRI R, I E REEEET) | R, HLERED
PBOFIR Y 27 Rt L THEY | ZOFER, 216 OEFEFTITIB WV THEIKBOEEIEC T (SMR)

DA BEREINTERD biveinoTo, ek, 2 OREZFIE TIEH L A F L OIREIRIEOFRIT R <
FE AL A TF VLA DOEI DT EITETE L Tz, Repkob (1976) 1%, 1EEL DL ATV
DARIEEIREE 1T 1T 2R PRI R TR~ DL TRE L7 b O TH L, MR FHIMRAE TR A F L
DVEFZE DRBITFR D DAL o T2 D3, ITERA OH ﬁ@%@ﬁ% TR > FHEREE O JIEE & Ak A
FIDOKHIRE L OMICEDOHBEBMRAN R ST, Lo L, RERHESEEICERERELZ T WD
EM D BUEDIR LAV REEICH 5 % @@%%%mﬁéﬁfnb&@hmuhmaammdwnw%)
DD,

F7o. RO MIERE) DI L2 b A v (i) 124 A RgER L7t B 0BHEE (Rafnsson &
Gudmundsson 1997 ; Rafnsson & Kristbjornsdottir 2014) T, 1965~1995%F £ TOEBBFOFER, L
MERBERBIZL DY 27 OB (A~ — RES8.9, 95%CL: 1.0~14.4) 238D biviz, BHRHIR % 4t
RLURE (19634:~20104) Tk, LMEREE (Y — RFH2.06, 95%CI: 1.02~4.15) DTN
MAEBER (NP — FE5.35, 95%CI: 1.18~24.35) THIEL U A7 OHIIINRD bz, LInLRB 5,
TN O O2FFE TR, 7 v 2 — VB, BFFOAEEEE T ORBORENHL N TIE R
D R OPFENR R+ B BND, El2 LA T VORE L~V H @ S Tonzen,

(2) ZREMOHR

(2) —1. BOBRZRHR

Py F2hR ClE, R A GBI (T3 F) Y | 60 mg/kg T~ DB 5837 & 1172 (Dow
Chemical Company 1982) .

(2) —2. RAREFER

EEREIY O NIRTERBR S LT, BEAHR TEX DI OWVWTUTICE LD EELE LI, FEOAF
NNEETH > 727280 —WERHZ SN -5 H (McKenna > 1981b ; Kolkmann & Volk 1975) 122\ C
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. WA ESITRTICE DT,

(2) —2—1. BHYESFEAR

FEREW) (TR, Ty b)) ICRAREE S EBEENRBRE U TICIT (1981) . HANA AT
AR Z— (1997) b D,

U AZOWNWTHAL E, CIHT (1981 ; B6C3F1~ 7 AffH) TIE1,000 ppmEEDOHELRE, H A A 7
AR 2 — (1997 ; Crj:BDF1~ 7 A i) TiX800 ppm#tDMERETALFEROFER KT 23
DO, WL IREMIR TANCRBR2 T B 57, CIT (1981) 1,000 ppmit (MERE) Tixfk
I MOME], g CHFARROZENE, RS, /MK CHERIEMIOZNE, ZEHE) . FiETY v Rk
DD, FEfE, HECITBIR CIRAE OZEME, FER CRAE OZME, EEbiRO b, BRSNS F7 v
YA g 2 — (1997) D800 ppmit (MEHE) 12 OWTIIAREIEIOIHINFRD HAVZ28, FELHHAR
RN & 72 B IX AR v o 7z, CIIT (1981) 225 ppmbBL FORE, HANA 4T v v A W5tk
Z— (1997) 200 ppmbh [ OFETIFAAFER, KEH, *%«@%@ﬂ&woko@ﬁ\mn<w&)
1,000 ppm#t (MELE) OIFFETOEY T, RFEZ18~22 1 H ITHBRMEREFHIES (7 7 v FRIGIC
D) BREN, ZOBIEREFIT/NNORE BERLE O, ZHE) | iof%ﬁﬁ%hé%@ké
niz,

7w MZOWTIX, CIT (1981 ; Fiscer3447 » MEH) TiX, 1,000 ppm#tDMERECAREIE MO
il HECTRAIAE DM, EENRBO OGN, BRSNS T v A % — (1997 ; F344/DuCrj
7w MEM) TiX. 1,000 ppm#f CHEZ BRI 28 U CRERMOMEINTED Hivizn, Tk
WREE & B L7 2 BIER D bR o 72,

723, CIT (1981) O~ 7 ZADORERIZ OV TIX, U.S.EPA (2001a) 23, FEEBRFEROZLME2E T
HOTIEFRNE LODL, MBROBIEI R (MHEOENOR T ORRY | —f~ U A DMEEHR] DRV
FERAIH OIRFERIE DFRY (50 ppmAE & 1,000 ppmﬁi@@%%/ﬁ%fﬁﬁﬁﬁﬁ]\hﬁb@) ) %?BTFS?L“CI/\
el

(2) —2—2. HigHEHSAER

(2) —2—2—1. ¥IR

< 7 AZHOWTIE, 11 HE~13EF oW ABRFEE (Mitchell > 1979 ; Jiang» 1985 ; Chellman
5 1986b ; Morgan® 1982 ; HARNA A7 v A %5 % — 1993 ; Landry® 1985) 23H 0 | 2
PRV BR TR ®QMt%EA®%@(Hﬁ\%W ISR ROAETFRADEENREAE L TV D,

~ U ADFRMU Lo TREREITEV A A LIV, C5TBL/6~ 7 A TIIMLd R L 0 & KHEE Thlk,
B, /IO NGRS BT,

O lige~ D2
I~ DRI STk, B6C3F1, Crj:BDF1~ 7 A2/ L7=iAB (BREEAEFL6HER)/ B . BRaE I
MHW 2], 13:8[H]) (28 TT750 ppm~3,000 ppm CHINEAHRI EE O, RO, B
R Bz (Mitchell > 1979 ; Morgan® 1982 ; HANA 47 v A 58 % — 1993) .
(%ﬂﬁ@vﬁx%ﬁmLiaﬁ%®9% Morgan® (1982) (MEEEAEFL6REHE/B X9HM/11AR]) T
mmommuimﬁ®%fﬁw®ﬁﬁﬁmbannJﬁmwa(w%)iﬁm%@%#(5%ﬁ$ﬁx
11HR) | #ehgEE s (2205/ A X 11 H M) THRBRZ 17\, Wit #& 50F T 13400 ppm, 2,400 ppm
() | EEEMRFESIE T CIX100 ppmPl b (M) T2V o — 4 U AR BEE L 72 ATIRO BN A DT
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(Landry® 1985) , 728, C57BL/6~ 7 A% W -1 (1,500 ppm) OiRER (6FEM/H X5 H /i X
M) TIXFIEA~DOREIIRD b2 -7 (JiangDH 1985)

Wﬂ;@ﬁm@e&%kob\f@ C3H. Crj:BDF1~ v A% =ikl (MEERHEIZ6IFR/ B, MM 11A
M. 2R, 13#[) TiE1,000 ppmblL FX1E1,500 ppmbPL b TR S (hFHE MR RN . FRANGS 8E
FE) MR L (Morgan® 1982 ; HANA A7 v A W51 4 —1993) ., B6C3F1~ 7 A {ZDU)
Tik, HEREORBER (685H/H X5H/EX2HEM) 285V, 1,500 ppm CTHRANE DI HEIEMEELD T
REMA 5 7= (Chellman® 1986b) .

C57BL/6~ D A% L7383k 5 &, Morgan® (1982) (MEFEAHE6RFH/H X9HM/11ARM) <
191,000 ppmPL E (HfERE) | Jiang® (1985) DO 1L DOFRER (6FFf)/H X5 H/AE X 2 ) TI1%1,500 ppm

(M) TRRAE OB ZEENRD bz, £7-. Landry® (1985) |IWrpihg@E st (5.505H1/H X 11
A . EReRES: (22FFF/A X 11AR) TRBRZITV, WisthR#E S F T Tl32,400 ppm (M) TR
A DZEVE, R SME T TIE150 ppm (M) TEIEARGT EREOBMNNERD bz,

@/~ D52

B6C3F1~ 7 A2 OW T, LEEORER (6W5H/H X5H/E X2 M) Tidd 573, 1,500 ppm T/
PERLfE DA DOZEM 358D 5417~ (Chellman s 1986b)

C57BL/6~ T A% L7-3iBkD 5 &, Morgan® (1982) (MREEAHE 6N/ H X9HM/11HM) T
131,000 ppmPA b (M) | Jiang® (1985) D1 DRER (6FFM/ A X5H /4 X 2iR]) Ti1%1,500 ppm
(M) T/INK O FERLRIEE OFIEDOZEMZENFRD Hiviz, £7-. Landry® (1985) (XrkilR#E S (5.5
MR/ H X 1T H ) | EREREESRr: (2205H)/H X 11HR) THRBRZITV, WrktB#E 4 T 13400 ppm
PLE () | fpelREE SeF T Cix100 ppmld B (M) C/NKEERL A a g OMIfL D24 150 ppmlL |
() T/IMOT Vg, TRE. AE THRRNAAOZEREDFRD Hit7c, Landry® (1985)

I~ U AEBHFAEORER (m— oy FEBR) ML TRV, Witk & T Tix800 ppmlL
boOHE) | RS T CIE150 ppmbh b () TRGEME T Lz,

DR, oMo E

B6C3F1~ 7 A& L7=ikBk (6HFf/H X9RRM/11H ) Tix2,000 ppm THL/BEICIRAEN 7 H A
7= (Morgan® 1982)

C5TBL/6~ 7 A &l L7-3:8BRD 9 5, Morgan® (1982) (RFEAEZ6HFM/ A X9HM/11ERK) <
122,000 ppm  (HEME) TIRFE%R2~5H TERENIEL IUIPESEIREE, JiangD (1985) DO UEEORER (6
H%%F’Eﬁ/ H X5 H/AE < 28 [) T131,500 ppm (i) TIXMEE% 1 B TR (20L/1005) L7, £7-, Landry

5 (1985) (TErieiREESel: (5.50FMHI/ A X 11 H ) | HEfilREESM: (220FfH/ A X 11H ) THBRZ1T
U, BTER R S5 T T 2,400 ppm (M) A3BREE % 8~9 A CTHESEIRAE 2 38 | iH e 72 514 T C1L150 ppm
PLE () CHEEARIREE SIS 23 D B, 200 ppmbA b (M) T iﬁ%ﬁ?&élﬁ ~b5 A CRBIEL 35D
ST, ZOfth, WrisehgEE S E T C1d2,400 ppm () CTHIKOMEEFED Sz (Landry > 1985) |
7B, v AOHEMEENERR T, BERAOEBIIA LN ST,

(2) —2—2—2. 59k
9H R~ 13 ] O AlgFEER (Morgan® 1982 ; HANA 47 v AT & — 1993) DOFER
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BECERG A L Ty NCIRNTEER. B, RIEL. M. LR ONEER LR CORERIED S, BEeR)
DR L WERIRE L OBROBISIZILL T O LB Th 2,

OEFRA~D FE

Fischer3447 v &l H U7-3BR (6FFf/H X9HRI/11HM) TiE, @#E#%5H 123,500 ppmlL T
FEARBEN RO H 7= (Morgan® 1982) . F344/DuCrj (6WF[E/H X5H/AH X 138 X X258 M)  (HA
NAFT v AW5et 2 — 1993) TILEDIRERIRE T W T HMEREIIETIIA bR 2T,

ONFfigi~D 528

Fischer3447 v & L7-#Bk (6H:R1/ A X9 M/A1HM) Tix. 2,000 ppmbl b THFAINE DM
MR B L7z (Morgan® 1982) . F344/DuCrj (6HERE/H X5 H /A X 131 1321 M) (HANA 4
T AW Z— 1993) TIEE ORBEIEICHV T b BEIRIE I T I3 A SR> T2,

QRS B~ R

Fischer3447 » %A L7238k (6I¢fE/H X 9H /11 HH) Ti%. 2,000 ppmlh b THRABE DZEME,
3,500 ppmbk TR O FRHII THEFOEREB A~ 7. (Morgan® 1982) , F344/DuCrj (6/FfH/
A X5H/HX13HM) TiX750 ppmlh ETEIE DIEMIZEMENRD btz (AARANA AT v A WHEtE
Z— 1993) .

@ M~ D

Fischer3447 » N ZAEH L7zalk (6K¢f)/H X 9H /11 HH) TI35,000 ppm T, F344/DuCrj (6HF
fll/H X5H/ME X 13# ) Tix3,000 ppm T/NMEOER B DOZEMNFEO bz (Morgan® 1982 ;
AARNRA T v AW % — 1993) .

OMUfig~ D28
Fischer3447 v & H U7-3Bk (6FFH])/H X9H /11 HH) MK OF344/DuCrj (6FFfE)/H X5 H /i X
BEREISOX18HME) CTHBROEZIIA S 7e > 72 (Morgan® 1982 ; HANA 47 v A5 %
— 1993) .

@FEH., i ER~D@ 8

Fischer3447 » M2 L7-3kER (6F¢f/H X 9H /11 HR]) TiX2,000 ppmbPh ETHIEEOZME (1
RS OBAD Z D) DR b= (Morgan® 1982) , F344/DuCrj7 v M &2 L7-ikBR D 5 b
13 DOBETE (615 B X 5B /8 X 13# M) TiE1,500 ppmbll b THEEE DO ZEG, KB EIA TR DD,
QM OIRETE (68 H X5 H /AR X 238M) Ti%380 ppmM& 143,000 ppm THi -3 D>, 3,000 ppm T
KR RO Rz fuRrEE, Mg rio bile (EARNSA A7 v et #— 1993) .

(8) TR, v FOBRABRSBABREROT LD
(8) —1.EEMEH/ICONT
~ DA, T v bOE~EMERARERBRE A D & i U CiR, B, N, REE - R B
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RADREERRBO DTN, 2B, MiE~DEEII~ T 2D I,
Nic, ZOT b, Ik, B, /MM, REEE - RE B e,

JFER

J

E~DHEITT v POALTHRD D
BOEMEER & B 2 BN D,

Hl

Hol

(83) —2.%IR, v FOEBEEIZDONT

CIT (1981) D2FMW AMgEZEHAR T, v~V A, 7 v NOBHEEBORARNE LD L, v T AT
131,000 ppm#E THEAFROMT, (KEHIMOME], k. Bl . g, FRASOZENZED b1
7eh3, 7> R TIiE1,000 ppm#E THREHMOMEIOHBD HiLic, ZOFRREHRDLE, v T ADFNRT
> MV B A TF ORI DN mO S D L b7,

(3) — 3. HIPERNORBMEICOT

~ A, Ty MOl L RERE L OBR (K6, 7)) »"bEZXDHE, Ty FTIEERITE ST
BN LN DEEICRENR, —J, 7 A5\ TIEB6C3F1, Crj:BDF1, C3H~ 7 A Tl
T, e, NI, B, ARSI T 2% < ORENN1,000 ppm A 2 DIRE (BrctRiEE O T) T
BB Z LIk L, C57BL/6~ 7 A Tid, Landry® (1985) DOWriilE@E D5t (5.505H/H X 11
A#) TiZ400 ppmll BT/, RFlE~DREBENRD bz, £z, BGREOLM (22FFH/B X 11
H#) TIX100 ppmPh BT/ BERIEHIRDOZEM:, ZEME) | Mgk (77 ) 2 —57 > ORIz X 2 ik
DREZOPRA) ~OFBENFAE L, 150 ppmll ETIINMEO T VX, 7 fE, BE TRilans
DZEkafl., Kl EE OB LR 57z (Landry S 1985) . Z OfERIX. C57BL/6~ 7 A D34
s DB OVWTHORFEDO T ALY bEEZMETHL L ERTHLOEE X BN, 0B,
C5TBL/6~ 7 A DR MEIC B L€, BtERILD A H = X LMD RO~ 7 ALhiFE & B b
EDOFERITE LN 5T,

(8) —4. CIIT (1981) M{EFEMEIZDINT

CIIT (1981) ®~ v ADORERIZHOWTiL, US.EPA (2001a) 73, FEBREERDOMEIROZ Y445 & hd
HLOTIERWNWE Lo2Y, RBROBIEI X (MHEOER OETORRY | —iH~ v 2 OEEFERIDOFRY |
EEROHADOBRZRIZEDOREY (50 ppmif & 1,000 ppmAfOBRTIRENSHEIANLEDY) ) "D L%
L CWD, L2 s, CIHT (1981) O~ ADORBFERE AARNSL 4T v A ¥ —
(1993,1997) O~ A, T v MO, 138, 2FM ORI R & 2 Lz & &2, BORD
DT PR E OERPHE CTHIRERS L TDH EEXLNSZ LD, CIIT (1981) @
ARFER O SEHRE D EERX D,

RO IXVADRABBARTROONRELFERE

i | R WREOH LR | BRESBRE | Ry HH
Z DA D Fie
ATFER | SR SUTHESESR | 1,000 ppm (#ERE) (2 | 2 4ER (6 5[/ | BBC3F1 | CIIT (1981)
5 FRIEFD=0, 21 | B, 5 i)
~22 5 A CHBRITD
gv)
2,000 ppm (/) 11 B (6 H#fE | C57BL/6 | Morgan & (1982)
/B, 9 B/
H [E)
2,000 ppm (/) 11 B (6 H#fE | B6C3F1 | Morgan & (1982)
/B, 9 B/
H [H)
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800 ppm (MEME) (A4 | 2 4 (6 F¥fi)/ | Crj:BDF1 | BANA 47T v & A
FERIEK T, 95 | B, 5 Ai) rget v % — (1997)
HCHREBRITHE0)
150 ppm LAk () e 11 HH C57BL/6 | Landry ©» (1985)
(22 BFFRI/H)
2,400 ppm (M) e 11 HH C57BL/6 | Landry ©» (1985)
(5.5 FERE]/H)
GG REHEIOIME | 1,000 ppm (L) 2 4E[# (6 H#f#/ | B6C3F1 | CIIT (1981)
H., 5 Hif)
750 ppm LAk (MERE) | 133 (6K | BBC3F1 | Mitchell & (1979)
ffi/H. 5 Hi)
800 ppm (M) 2 - (6 B¥f#)/ | Crj'BDF1 | AANA AT vt A
H. 5 Hi#) wWrzet v 2 — (1997)
150 ppm LAk (#) Hfge 11 B C57BL/6 | Landry & (1985)
(22 FERE/H)
2,400 ppm (i) Hfge 11 B C57BL/6 | Landry » (1985)
(5.5 B§[#/H)
Ffge | AFAmAR o 280k, 1,000 ppm  (HfERE) 2 4Ef (6 B#ftl/ | B6C3F1 | CIIT (1981)
s H. 5 Hi#)
1,000 ppm LA E () | 13 R Crj:BDF1 | HANA A7 v A
Woet v % — (1993)
500 ppm LAk (f) 11 B (6 H#fE | C57BL/6 | Morgan & (1982)
/B, 9 B/
H [E)
2,000 ppm (/) 11 B (6 H#fE | B6C3F1 | Morgan & (1982)
/B, 9 B/
H [E)
1,500 ppm LA E (HE) | 2 [ (6 B§f#/ | Crj:BDF1 | HAASA F7 vk A
3,000 ppm (i) H, 5 Hi) et v % — (1993)
JH s 22 1,500 ppm (ML) 13 R (6H | B6C3F1 | Mitchell 5 (1979)
W/H. 5 Hifl)
) a—/4 2o | 100 ppm BLE () HfEE 11 B[ C57BL/6 | Landry ©» (1985)
FEYEZ & B AFHE (22 FER/H)
fdRKE SO | 400, 2,400 ppm LA L | #fgE 11 H R C57BL/6 | Landry ©» (1985)
2 (itff) (5.5 FERE]/H)
xRN | 750 ppm LA (HERE) | 13 [ (6 BF | B6C3F1 | Mitchell & (1979)
ff/H. 5 Hi)
Frligiiset B> | 150 ppm (M) Hfge 11 B C57BL/6 | Landry & (1985)
E% (22 FERE/H)
S Mk PR D 1,000 ppm  (f) 2 4Ef (6 B#ftl/ | B6C3F1 | CIIT (1981)
(A ¥ M PR A H. 5 Hi#)
B, B EET) | 1,500 ppm (M) (B | 28 (6 B¢/ | C57BL/6 | Jiang & (1985)
— DIREFRGE) H. 5 Hi#)
2,400 ppm (i) Hfge 11 B C57BL/6 | Landry & (1985)
(5.5 B§[#/H)
1,500 ppm (M) 2 W (6 K[/ | Crj'BDF1 | AANA AT v A
H. 5 Hi#) wzet o #— (1993)
1,500 ppm (i) (B | 2 #f (6 F¢fEl/ | BBC3F1 | Chellman © (1986b)
— DREFRTE) H., 5 Hif)
1,000 ppm  (JHERE) 11 A (6 F¢fE] | C3H, Morgan & (1982)
/B, 9 A#/11 | C57BL/S6,
H [E) B6C3F1
2,000 ppm (/) 11 A (6 F¢fE] | C3H, Morgan & (1982)
/B, 9 A#/11 | C57BL/S6,
H [E) B6C3F1
3,000 ppm  (Itff) 21 (6 B§fil/ | Crj:BDF1 | HANSA AT vt A

H., 5 Hi#)

et Z— (1993)
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BhEAR T EEO | 150 ppm () HfEE 11 B [# C57BL/6 | Landry ©» (1985)
el (22 WEf#/H )
7N HERrimiuE o2 | 1,000 ppm  (HEHE) 2 4E[# (6 H#f#/ | B6C3F1 | CIIT (1981)
P, EHESE H, 5 Hifl)
1,500 ppm (M) (B | 2 #[H (6 K§f#/ | C57BL/6 | Jiang & (1985)
— DIREHTE) H, 5 Hifl)
1,500 ppm (i) (B | 2 #f (6 F¢fEl/ | BBC3F1 | Chellman © (1986b)
— DREFRTE) H, 5 Hifl)
1,000 ppm () 11 H (6 ¢ fE | C57BL/6 | Morgan & (1982)
/H. 9 HR/11
H i)
100 ppm LAk (#) Hfge 11 B C57BL/6 | Landry & (1985)
(22 FERE/H)
400 ppm LA E (i) Hfge 11 B C57BL/6 | Landry & (1985)
(5.5 B§[#/H)
X g, | 150 ppm BLE (M) | i 11 B C57BL/6 | Landry & (1985)
SFE. HET (22 FERE/H)
HIE PN A 0 22
b
LA U R Mo | 1,000 ppm (HERE) 2 4ER (6 FE[E)/ | B6C3F1 | CIIT (1981)
P M D ZE H. 5 Hi#)
i
fEE iR 2,400 ppm () i 11 H [ C57BL/6 | Landry & (1985)
(22 BEFRI/H)
5 5 FEME oM, | 1,000 ppm () 2 4E[# (6 H#f#/ | B6C3F1 | CIIT (1981)
e H, 5 Hifl)
=T Y FORABEABRTROON-FLELEZERE
i | A HROBGINTCRE | EEABRE | B0 HH st
Z Dt EX
TR | PHIEIRTE 3,500 ppm LAk (M) . | 11 HFE (6 W§f#] | Fischer344 | Morgan © (1982)
5,000 ppm (%) /H. 9 H#/M1
H i)
RE | (REHINOME | 1,000 ppm  (HERE) 2 4ER (6 B¥fE/ | Fischer344 | CIIT (1981)
H. 5 Hi#)
1,000 ppm () 2 £ (6 B§E/ | F344/DuCrj | AL AT vk
H. 5 H#) A W o H—
(1997)
JH fiek FEAAE D28 2,000 ppm LA_E (), | 11 HFH (6 FER | Fischer344 | Morgan & (1982)
3,500 ppm LA | (H) | /H. 9 HIH/11
H i)
5 Mk JRAE DM 2,000 ppm BL_E(#f) . | 11 B (6 F¥fE | Fischer344 | Morgan & (1982)
3,600 ppm LA E (#E) | /B, 9 HR/11L
H [E)
Elk= RWRFO LM | 3,600 ppm LA E (M | 11 BHFE (6 BFf | Fischer344 | Morgan © (1982)
fa CHE OERE | 1) /H. 9 HM/M
H [H)
ARAAZENE 750 ppm BLE (#f) | 13 38 (6 #5H | F344/DuCrj | AANSA A7 vk
1,500 ppm LA = (#F) | /B, 5 HiH) AWt Z—
(1993)
Nk YERL A D28 | 5,000 ppm (M) 11 Bf% (6 HFfE | Fischer344 | Morgan & (1982)
P /B, 9 AN
H [E)
HEkL AR g > 28 | 3,000 ppm (K) 13 MR (6 e | F344/DuCrj | HANA 47T vk
P /B, 5 HiH) AW+t & —
(1993)
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5 5 FEME oM, | 1,000 ppm () 2 4ER] (6 BFME)/ | Fischer344 | CIIT (1981)
e H., 5 Hif)
1,500 ppm LA E (B) | 13 K] (6 ¥l | F344/DuCrj | AARNA I T vk
/H. 5 HiA) AWt 2 —
(1993)
B D ZEH 2,000 ppm LA B (FE) | 11 HRE (6 EFRE | Fischer344 | Morgan © (1982)
/B, 9 A/
H [H)
KSR D&M, % | 2,000ppm LA E () | 11 HFE (6 EFfE] | Fischer344 | Morgan © (1982)
Wk oD /B, 9 HM/M
H [E)
R | B0 1,500 ppm LA = (&) | 13 8[# (6 ¢f] | F344/DuCrj | HANA A7 vk
(L /H. 5 HM) A WEE s H—
(1993)
380, 3,000 ppm (/) | 2 #R (6 K/ | F344/DuCrj | HANA 4T &
H. 5 H#) A WEE s H—
(1993)
R AREE . | 3,000 ppm () 2 R (6 FFfEl/ | F344/DuCrj | BANSA FT vk
iliRrE e H. 5 Hi#) AWt &2 —
(1993)

x 8 HIBM - BHESEICETIHME
b MCET LT —X

<JEBIRFFE >

MacDonald (1964) X, RN ~—T THEL A T IVICTIRE Z 31728 DORERI T, BREZIZH DD
T, AL, BER. WAt KRI, D FE RO NTZ, FICEEOEA., WA, NS I,

ith&®f@f&%®wm O, MR A DIV L ST, BBEEE% Ly AL, IER DR
L7,

Daw Chemical Company®# &2 LAVE, b A F I K A HREEBE6ANIL, JERFETRTIZ200~
400 ppmiZA7a< & b2~ AMEEE L TV /e, JERITAEE THEIL TRV, 8L, EARY LI
. EWIREREE. T U RADOARZEN., PRk, MRGEE, RAERRREE L SE, £ 0N A
DI, 1FE A DS, (BN BEENT1~3% A TIERNEIE L7z (Dow Chemical Company
1992 ; Scharnweber©1974) .

Wood (1951) %, 10 FRWEEOEIIEE B O BIENSHBEITHEL A T VICHERE S v, M bess
ROFERDIENNT, AT, BIE~ORELEZ 2 N5, B, MR, ¥ X7 [ROGERB A LT &
L7,

L IEVERREEATNC . IR, FEJR. BER /M

FEERADMBE NG T 72 EWE LT,

Klimkova-Deutschova (1957) | P, SErpJykan,

%%K\ﬁ%%%@

7 s Bl YRR
/\O)IKEW:I If"/{zv A

< b MEFEE IR >

Putz-Anderson® (1981a,b) (FHLFINOMELRERE (2—0 Y A K, HERROI#FE) |
0. 20. 100. 150 ppm®OHift A F /L% Z N —F LI TR . 7 —FINC XS/ A . 7 —
IINCIE1RER/ B C, 0 ppm CREFR) 121 H i ~E%e2 H M 4 2F], 20 ppm(ZiE#EfkE4 A E, 100 ppm(ZiE
fe5 A [H. 150 ppm|Zdfe2 A HigdE S &, REZ O, Mk, ROSHT, K OBRRTR, AR,
PRATEN R, BRIR TR, EFRMAELZIT o7, 0B, &MIX100 ppmDIEFEOH Th 7=, Z O

R WREE AT B T, MREFRORA, M, REMESREENM (VER) | BRI T A b, X
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(WERE RS D BOG OFEAM) | OTEERE IZ R & B L 72 XA b Ve o T, ML A T~ DIz
(20 ppmPA EDRE) (TR EME T o R— 3 R34 B, BRI P OpHOE FHER, CO5yED
BIMERA 2 DT, 7285, R H L RE A CEBARUS Ik, BURE 0K, RRzmlL 5%
E) ICHEBEETA NIRRT,

<A >

Rafnsson & Gudmundsson (1997) (&, 74 A7 > D b o —/LiBNIBIT 2L A TV (=
DM Ol (1963 AE) ICXVIRELIMBD S B2a N (7 1 —6 A, HHEE18A)
2T, FECEE%1965~1995F- O, BEFFHA L7, WEEMEFLIN D ETO4AM., AT
HWALA T ACHEFE L TR Y, WEEL < ICEEROHS721TA (FlREZRE) 0955, 15 A0HED
FEIR M O 2o Uz, IE BEEN - B ERDL1IN (DB 7 AN 7 4 ¥—) 1%, WBEDOER
B3 E LB BE 2N D D & 2L A FVITRER Ui, LA TF LV ORBREHIIRE S
TRV, FIRE 1 AT EIIES 24 LINICIET L, FRELIANEED 9 DR & 3IER 1218
ALURNIZAR, 7 4 b —1ADPBEEZ1L AURNICAR QER» D% L TITHAY) Le, 20
BEDEFHED D BH24 N (7 4 —6 A, HIRKE18A) KOS REE120 A (BEEREOS M B ORFEIZ IS
UC, fRE - i aek, R0, MEBFSERGAEN DA (£2%) 2~y T 7 EH5A
) xR E LT, LIRS A 1965~1995F D EFE ek, FERB G, NABETE L, 72
B, FE DI, ERROXRBEORIUERICIW T, (ESPIRER, Fils, MECHEER L L TOEE D
IREEICOWTIE L L LTS,

AEDORER, &7 4 P —TILV 27 OEIMIA LR Ten, BB TIERT o Y 27 (RR)
732.5 (95%CI:1.0~5.7) . DIERERIZE D TOY 27 (RR) 733.9 (95%CI:1.0~14.4) T
HY . FERBEMBED b,

Rafnsson & Kristbjornsdottir (2014) 1%, FE—/LEOIE D 5> B, WL < [ZJEERDH -
T HAREAWIED A s D R EEREZ R LTV Z £, IBERHE OB ZMEN B (19634118
A) 2810 2010F £ CHCEZMA Lo, BBEFHIME2TAN (X7 4 P —TA, FRE20A,
Fi L 24 LUIN O LCE, 180 ALINDO ARFEZ G le, ) & L1z, #1835 N (7 4 —125
35N, HIRBIZHHHI00N) OBRRGE, FHEFRE DT, FE0 A O H#IRIXRafnsson &
Gudmundsson (1997) EL[FRERTH 5,

Kaplan-MeierZE17 0112 & 0 AfFRZIRGERE & SHRBECLbig L7265 R, SHREEOAEGFRNE -
Teo E7z. Coxtbffl Nt — RET VT K o THln, T2 Hi8 L7 ERBBEC O — RE 2R L
ToRER, BT O Y — RE132.10 (95% CI: 1.28~3.46) |, 0 RIKEIET TI132.06 (95% CI:
1.02~4.15) | SWEEBERM: DR B TrE3.12 (95% CI: 1.11~8.78) | A& R B Tl1d5.35 (95% CI:
1.18~24.35) . H#* TI%13.76 (95% CI:1.18~160.07) ToH 7z,

B, TIDDOWGICIEN T, FH OITAETEEIEICIR 2 G 7 OFEEICBE U, % B O BGE
BB W TSR, Filn, B ER L L Comy ORZEIC OV TIHE L7z (Rafnsson &
Gudmundsson, 1997) . H D WIEEEE, 7L a— U EBEL, BFR EORFEOAETEEIER & g
LCWbREMEIZH S (Rafnsson & Kristbjornsdottir, 2014) X TWHN, TDO—HFTINHOD
ETEBHERFIZOWTIRERESRBEOFEE TS NbRVnE bR TWWS (Rafnsson &
Kristbjornsdottir, 2014) . 28FZEIZ 3\ THREERE & TRRBE DO ATEEE IR A R 7 OFEE I3 520> TlE
720N,
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Holmes & (1986) 1. KED 7 F /Lo L28ETE T 1943~1978 DT 1 » AL EERH &1,
HiAL A FVICHETR U= TRENED & 2 BEGr @ 852 A (A 661 A, FEFIA 191 \) Zxig e Lok
FWMAEEIT T, TORRER, BT, BHEEL., BRSEE, MM 2ETOVTRICBN TS
SMR OFEREMERBD RN o7, o, AANFEEIZOWT, KRB, REHE GEHEIR) &
IREE ORRE (7EH OIIEIC L - CTHEL B, RSO a3, B, fEERasER, SE
PEFET & OBEMEZ ET L7223, SMR O f B e BN-0ugEE OFE LR E L 72 ¥INT A b e ino 7z,
B HEE T A TSNS G EE O EICIREE L TR0 | BUEEIREOAERAOFERD
FHN TR,

Olsen® (1989) %, KE (LA Y7 FM) OHELATF IR EOMOIFYE 2 AFET H{bF 1T
% T1956~19804F & TIC1FEMUL FEA S A AD BT ##2,610 X CEXF#26.25%, #iPFA17
~62i%) EXRE LU RERE Lz, HiE O, SR LEER, MiE REER, S
PEIC L DAEC &4, PER, AFE%Z2BE LT (EMmBEOEIEDE) | kE, A U7 M RO
(6ODHIX) DANRA L LT-fER, SMROFERIEINTERD bivehoTc, 7036, AWETITHR
fEAF IV OBRFEORRENFTHI S TE LT, HE 13 A F LN OBEE DL E OV S =T
TV,

Ottn (1985) X, KE (R nAxX=TM, BVU Z7xL=TM) O CEtDbFTH T1940~
1969 DI AN L —F ¢V ZEMCUELL EREA SN - B @E 1,919 A& x5 & L 197944 £ T
BER LT ERE AT o 7o, FEE IS EIRENH 5720, —ANY4720 1L.50E (E¥) 2B 1L T
WBM, 226 A3 L A Z VHE GRALA TV, UrmruxHxy) ol (Faakiva, UEIKRE.,
Th77aazFLrofELEEND) IEELERBEDH -7, Bk A ¥ LV HOMEIHEE LT
RO B 237 WEIZONTHD &, KEANADPLRD I HORHE & hXT, 2IER, MEERE R
DOFRE, MR OWRE, HALE RORE DO CEIZA BRI R0 o7z, WU, H2% KOG
IO TEDO A, HIFHEL D AR LT, Zods, Bk A Z A FHEORERIREITHE ST
R, FElo, FEF TR A T LM EBOCTFEIZIEE L TV D,

Repko® (1976) 1%, 1E3EY OIRIRERER IZI51T DT R OfTENC B9 2 BT DWW CRlldE L 72,
WAL A F N2 D F5EE122 N (56, ZMH8AN) &, i, MR, AT~ v F o 7 Liox liE49
N&ERGE LT, 1EESOHEL A F VORGP IREIXI9T6FEDO LM (PP M OTENC T 2 52
JiFFE) ICHIE S, BARASRE RN TILT33.6 ppm. T ¥ 2— L F 2 — 7 & HO I HIE TR
45.11 ppm Th > 7=, BEFERE, KRR L O ICBMER OB R EERIT R < | ARSI RMA (MR
TEET) ICBWTHWMBECTHEEEITRO bR o Tz, TSHEEOITEIOREMD 5 B, FREIRR 7
FHER I BT D U ER B & it FRBE O 2 ik 5 & | PR BRI =4 —F A4 Th o723,
XIBE U T E R & AR EE & OBIRIZEDOFBZ R Lz, L LA s, BEHITE EICERE
DAL A FIVITIREE S TW el FAERHIHIE S ALK L ~VIRER 23 5 5 B O BIfR A 8L S
H7o L O (Farber & Torkelson 1989) 23% 5, 7235, WMEDKHIREOFERIE, HEEMITHRE
NTELT (7B ORERFELRITRE T25ER) . 202 L #US.EPA (2001a) [ZIABIFED KA &
LT3,
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W FEBRT — 7
<HEA G FER>

Dow Chemical Company (1982) (X, UH¥ X124V —7HIZHED L7240 mgkgDifk A F /L %83
A2 7= 0 60[al5&HIFE 1O £ 5 L7258k, 13100 mg/kgDiE{b 2 V%85 H RJIZ 4> 7= v 60[a]5 il
AH&E L7 RAWE LTV 5, 40 me/kgfE CIRE, BAMMERIC K 2BI2365 R (IFIE. s, R, M
figt, WElg) ~DOEEBIIA LN/ oTz, L LA L, 100 mg/kght TR 0CE K L, Bk
DB, BEMBIBIE CIIPEED S o, B EEMA~NETT UV IRERA LT, BEOIL,
JEL DR 22 IR FR D BB I DWW T ATED & LTV D,

< W B R IR >
R K N MR RABR

Burak® (1981) %, Sprague-DawleyZ » MMERER-40VL/HEIZ0, 200, 500, 1,000, 2,000 ppm%
2~3A[H (24FFE/A) WA SET=, 2,000 ppmiF (2 F W IE3 A MW ARE) Tid, 2E A RE
XIFIgEBEER S e <L L, ERFERITEREEZOZROBEARO LS ICBbivie, \EEREIXLY
BN ODONFEFESE S SN TH o772, 1,000 ppmif (2H M XIEX3 H W AEER) TiL, {PEh 030
R AT Lic, MREEHIFITZ121,000 ppmffaHifk L7ofE R, REOK T, BiEEEsEO b, ®H
FEEEIL L VIRV S O DTl EME S A bivic, BIEBIFEZ CIX, Z2< ORI A=FNEF LR | Rl
BEOBREOEIENTFEENG DR e A2 LNTRE LT,

500 ppmbPL EOFEDOKE (2 A M SUE3 A MW ARG, EHEHNZALFE L TWo b D) OFRFE LR TN,
RIE, K TREEER R, MR, PAEMEOZ(ER ALz, 200 ppmit (20 XIX3H R AMRTE) T
&, BT RIIVE DA~ D BN BT,

McKenna® (1981a) 1%, Mo v — 27 VK BPL/E) . x= (BPWEE) (2, 0, 200, 500 ppm (0,
412, 1,030 mg/m3) A 3H M (23.5KfH/H) WA S HET-, B — 7 /LR TIIWY A OIREE TIIEER R
oo hy, 2112500 ppmbf THHXARRER D2 (IR, WalEIEE) N oiic, WIREW
I AR A 22 BLE2 O . 200 ppmfE TIXBREE & BE L 72 1T A LR - 72235, 500 ppm#ET
VX5 CHN & FRECIEF 128 (very slight) ~#%4# (slight) 72 AIMEDIRENA LTz, 2 Tk
500 ppm it THCFFBEDIRE OHINNR A HivT=ns, BEEH OB O L (BIR, HiEEfEE 72 L)
e olo, FEOIL, FITA XORBFEE RS | MXUTEHEOIRE & FARFRER ~ DRI D X |
NOAEL%200 ppm (412 mg/m3) & LTW5,

Landry® (1985) (. Mt C57BL/6~ 7 A12L/EE(Z, 0, 15, 50, 100, 150, 200, 400 ppm%
11HR (22W:fE/H) WA, XiX0, 150, 400, 800, 1,600, 2,400 ppm#% 11HM (5.585#/H) WA
S, —IRRE, MRERE (m—& oy NRBR) | (AE., BEBRE~OEEE T,

225/ H OBEEE T A SH 73 Bk ClE, 400 ppmitf CHEFE4 HIZ2EE T, 200 ppmiE CIRFE4LS
HIZ2E BB, 150 ppm i TIXMEEE 410 B IZHSEIRIE & 70 0 BR: & 7=, 150 ppmbPL EOFETIEAL
fiff - IFORAENBIZ I, 150, 200 ppmff CEAFEDOHD & PR EOFERE T, 150 ppmif
TRt K OH s B B b gt B S P | BN xHEE F O N 23589 H 472, 100 ppm
VL EOBEOIFE T U 2 —7 > ORYBIZ X 2O R E SO BA LIV, X0 EREOIRERET
ISR D BUREESE N B DALz, 7235, 400 ppmBEIC DWW T ERLOREOT — X Oft#in 72 < | 7F
i STV, 100 ppmPh EOFE /MM OBRGIAL DOZEME RO, 72 &) B bz, 150
ppm At CIEEE%4H BIZ/NHO 7 o g0y 1, BB CHSEE QML &K ORI/ O 22 fufl )3
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FHiv, 400 ppmBETIZ LV EFRAREETH -7, BEHRI4ABOr—2 1y R T200 ppmif T
EFEREDHES, 150 ppmff THED A BERIKTARD b/, 7238, 400 ppmfFiE, #IEIO A ENE
FOm—%u -y RRERENCETE, b L ITBISEIRRE & 72 o 72,

5.5WE M/ B OBEE T A 7R TIiX, 1,600 ppm#f CTIRERL 11 B IS 1B OB 72 il B A3 7 B
Nz, 2,400 ppm#iE CIEFEHZA~THICHRAR (7272 L, FRlEkiImE S | AUk - B0 50,
MR8 H H SUI9H H £ TIZHWISERIB L 2 v | B Sz, 2,400 ppmiE TIIHEOMAIL, #iko
FEOEMER A DI, BEREOWRD & FHREOFERK TRRD b,

Tk, MR Tr3400, 800, 1,600 ppmAtd— K 182,400 ppmf D 2B /N Bk il fE o
EVER I B ATz (2,400 ppmff TIXEEZRFREE) o 400, 2,400 ppmEFORFIE T Y 2 —7 L OfiE &
B U7 s N T2 28, fk O ME, BESEIE 720 > 72, 1,600 ppmif (BBELSH HOHR) <H
WNEB O, RO K E SO RSN, 2,400 ppmkE CHIROMEE (B m o rTEer:) |
Fia B DAt o OFRX BB OWD . RS CIER TR /2 2 B O 28 M & TR, PRAAE PN O il 1
FERRD DLz, BEZAA BOr—% 1 v KRBT, 800 ppmll EOBECHAEOAE 2K T 278D
7ehy, BREE%8H H OFER TI32,400 ppm#E TOAEFE DA ERR T 2580 BTz,

INHORERNDL, FH DL, 2205/ B O Tl X H 7238k TIE50 ppm, 5.5FE[M/H OBEEE T
WA S 7253 BR TIlE150 ppm THREN A LN NE LTS,

Morgan® (1982) %, Fischer3447 v kK UBHZ MO~ A (C3H, C57BL/6, B6C3F1) (ZHifk
AF IV E W S, BN, e, B ~D 2% 5~ 7=, Fischer344 7 v b HERER-10PL/EEIZ130, 2,000,
3,500, 5,000 ppm# 6ifH]/H CEIOHM (5HMOIEERZ, 2HMIKIE L, ZD1% 4 HRBE) WAX
72, C3H., C57BL/6, B6C3F1~ 7 AMEMEABIL/AEIZIZ0, 500, 1,000, 2,000 ppmZ12H [ (65F
FEﬁ/ H ) I&Aéﬁf:o

7 v N CIIBRFE%S5HIZ130E (5,000 ppmAEDHEGIC K OMHESIL, 3,500 ppmAEDMEAVT) HSHHIEIRAE
L7 BRI, AIPLNCEAE . BRI ORE, Bk O B EEIEE A 5 o 72, 5,000 ppmif DO HESIL,
HE2 DT C /NI D PN Jeg A D B~ FR & JE D ZEPE S 2 ATz, 2,000 ppm L O HED 1 & 183,500
ppm Pl EOBEDOLE T OIS /M (= 7 A THE SN L 9 RIFIREELIX 20 o 72) DAL
iz, 2,000 ppmbA EDOHER 3,500 ppmll EOHEDENE T, IREIKAT L 7oL il JRAE D28 MED
DIV, IRV IRE 1 XA Hiv7e o 72, 3,500 ppmbPh b D MERE CTRIE O FRE O _E R ilila <

RE DO & i 2 3B 220 ORI KT LB RN A B, 2,000 ppmll EOREOED 4
B CUREEITARAE LT RO ZENE (R HIRS oW R RERIRL & RARS - & D53 & B i B R
R ER DOAKLRNTH & 2372l G rEz2 i, ERSEMBERDTER) DA b, i, FHEOMMR
S INZR, WEXRD ST,

~ 7 2 T1£2,000 ppm#E T, HEDBEC3F1~ 7 A THNIEFE2H A £ TITIELE JUTHASEIRAE L 72 0 |
C57BL/6~ 7 ADREIE/N2H BIZH L LTz, £ &5~ 722,000 ppmAEOMEREIXS B B IZHEIEIREE & 72 -
7o FETHNTAMPE NI H ) b B OEB) A2~ L7, 2,000 ppmAEOMEO 25 T4 H B £ TlZif
JRAIFA B AL, 1,000 ppmAEDETOMETCIH BIZMIRA A Hiviz, HEOC3H~ v A D2,000 ppmit Tl
4~5H BICILR DA S iz, FICCHTBL/6~ 7 A DME 1,000, 2,000 ppmiE T/INiM PR E D[R &
BMEDR I DA, VR R 2 & DHRE O/ N S WREN DRk > 72, C5TBL/6~ 7 A DI
TIX500 ppmIh_EDOBETHIROZENEN 2 5 4, C5TBL/6 K B6C3FI~ 7 2 DI 2,000 ppmi € F
DIFREIRZE 8 I S dv, AFHRER ORI Z 14 5 FFHIRUEESE  aF Bt O FERE D EFE ., Mo Z2 fadt.,
) a—A L ORBENI BT, ARFED1,000 ppmBEOMERE THftE MR . 2,000 ppmEED
HERECB RO ZENE, BN BT,
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Jiang® (1985) (%, MO C57BL/6~ 7 A (10PL/EE) (20, 1,500 ppmZ 2 (6IFf#/H, 5H /)
WA SH, /MK THI & Z S-S OBBHIRESE 2 8~ 7-, 1,500 ppm#E T, WEZE1LE HIZ2PL033E
T L7, IRE2 B IZ—HD~ U 2 CHRFEB) D G013 H LT3, oo~ 7 2 TIE AR R I E O
BER XA B e o 72, 1,500 ppm#ED /MM & Y6 AR B CHIES L fE R, IR =M
Hel TRk B PRI A D IR e A MEREAR 2 £ 5 BRI AR DA% & MR E DG . FRIFMEDRAL (i
ORI OMERR, BIRME, A, 58, AREER O BE, MRRMEOMUNRERENEZ GTe) A
S, BEMEBERBETREN S -T2, B IMSE T, BRCAR O & aE OFRAME 2 Ml L7k R,
AREVAIEIL 2R Dy o T2 3, IR/ NERE D ZARZRARE Z o To DI DTz, 2D Ok D%
PEIZ DWW T, BAERITWE STV, 1,500 ppm#E TIXEIRO R FITH T TH v | 2L TUNLIR
AE ORISR AN (EIRNEECTH U B IZ LD D) MALNDIRRETHoT-, YT ATHD
NTMOTRZEILE P TIIBEERELEELZLD TH LN, ~ U A TIEBEMEO R 72 58 T
RN & EH DR T

Chellman® (1986b) (L. HEDB6C3F1~ 7 A2, GSHA K EHA] (L-buthionine-S,R-sulfoximine
(L-BSO) . /MO DOHEE & BEEMEZ T3 2208 H V) 2 mmol/kgD G- (Hafk A F /L DY A
BREE O 1SR OFMOSEMETF T, 0. 1,500 ppm®ififl 2 F/L % 23 (6Ff/A . 5H/H) %A
S, M. B~ DB, HAEA T OITIRER L721,500 ppm#f TIE, NHOPEERLE T
SHMEOEVESUTIEE N A S tz, — )7, HE A F~OIRERNCL-BSOD 5% 3% 1) - BE T/ Mk
DL/ hr o e, WAL A F VO I TIETE L 721,500 ppmBEOEBIRE & & BHEED/ T XA =2 D5 b
JVTF= I VT TR, TAa—RAE R EORPPEESE ] FRIBREREIZ DU Tk faHE & [F)
BETHY, MHFIRFEFR (BUN) LYUEBEEL D IEN 72 b DD, 5T —F OHEFHN DR
BCTH-o7=, 1,500 ppmkf ClIIafHhFENER G IRAE OO T RN 5 il

EhglZ 3T 5 [BHIT X ¥ ODNA~DORUAZ B (MIfAESE O FAEDEEE) 1%, Wb A F L0 HR%K
A L721,500 ppm#f Tl DO E#E Th > 7275, L-BSOZ % 5- L 721,500 ppm Tl lEE & [FIFR
ETHoTz,

Mitchell &> (1979) X, B6C3F1~ v A MEMER100L/iE, F3447 » MERER100L/EE120, 375, 750,
1,500 ppm (0. 774, 1,549, 3,098 mg/m3) DIk A F /L2131 (6FEM/H. 5HAHE) WA XH7,
7 v N CIE, 1500 ppmAfEOMERE CIIBRFE%3~131, 750 ppmAf DOMERE T IXIRTE %6~ 12 (2 AR H
INOIHIABFTED BTz,

~ U ZTlE, 750 ppmlh EORETIREHIN OS], FFIEROFE R E & DN FE O Hiv7z, 1,500 ppm
BECHMERELVC T DI ZE N A S, BETIXSGPTOA E RGO iz,

McKenna > (1981b) %, CD1~ 7 RAMEMER 10U/, Sprague-Dawley 7 » NMERER 10DL/#E, &
— 7V RMERERS-4VC/FEZ0, 50, 150, 400 ppm®DiEfk A F /L% 93~95H [ (6FFf/H. 5H/AHE) WA
éﬁ‘fco 400 ppm#EEDOHfE~ T AR OBET » FC, FFlFE B E OB T & D MHHFRIC A R HEN

SFRO Bz, AFIEAE G B R OBNE150 ppmEEOMERED ~ 7 A K TM00 ppmEEDOIE~ 7 A TH &5
ﬂ/bf_o L L7 dy b, RO B/ 70 i RO RE L2 B o 2 B IR AL P i A IR Rt & 7~ 3G 2R

TG o272, 150 ppmiEDOHEZ ~ b & TR400 ppmBEDHET »~ N CTIRRICE O/ D35 507203,
400 ppmBEDOMEIZ TN 72 <. BIRORERFE 2T R, WIRCBIEEIIC L D BlIEfE & @E’eﬁ@%ﬂiﬁ
Molz, ZOA, To@iﬁé&:ci@%ﬁ EEERERBR M T O, AL A F A~ DiRER & o B
Ko ole, ZORRTIE, v~V A, v b, BE—T N RITFEDIERZE DM i@?ﬁ?’éiﬁﬂ
(e N ECZN SV (A

Kolkmann & Volk (1975) 1%, MEEOE/LE » FEF19UEIZ2% (20,000 ppm) DXL A F /L% T~
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70H (1043/H. 6H/MHE CIgEZERIEIC L T6~61E]) WA XH7=, STHROBEE (BFE32EH) T,
BULIZ LA D E | B OEEN KRG, HIE UG DIERE, 12 B D IEE) G & NP7 DA, o EE)
JeF & AR ERRBUT RN S O TIXBRFRLTRIB A Urs, WEMESRA CIE. AN (GEICHTE/DKER)
OYERIEAILE T, 10 B #%2 SR OFRME. MR KIEN A S v, 21 B RICIXIRRMEOESE, F#E)
HOI, BYEO I 5D HEE G AE MM N TR - 72, B TIMEIC X 288, Ehiiuo 7
n~F U OBEEOYEM, MRE KR, 2=l MR AL A o 5 Ml R E ORREE, v il
fa, 70 THIROZEM DN BT,

HANAFT v A9 % — (1993) 1Z. Crj : BDF1~ v AMEREA-1OPC/BEC, T v b & [RIER
(ZHEAL A T L % 20 R AR TR S 723 BROFE R, 1,500 ppmAEDHED1/10PC, 3,000 ppm#t DD
10/10VEASFELE L 7=, &%m_owfi D190 ppm#E & V750 ppm L EDORETILE, 1,500 ppm
YL EORETABIEB & O, B IER K OB | #E003,000 ppm#f T, FE, HFEDE O
A BEEWE  AREEREN MR AR R, PR A DT, JED 3,000 ppmiE & UM 1,500 ppm
UL EORECTHREIEMOIEH 23580 BTz, JWEH A ClL, #01,500 ppmbPLl EO#ETH D
7% (HLfMAasEsE, /NEROMEESE) | MERIROEIR, Mo ZEH & ERRENZR O 5, 1,500 ppmif

Tl BEMROGPEREMEZE L REZEMEOEEG) | CIROBEE & B o i s A 67z, 1T, 1,500
ppm it TEMROAF AL FRAMEZEMEDERER) . 3,000 ppmAf TENED IRAMEHEIE, IFOTEE,
Fafi & IO ZEME ., MERIROIERR, ATE OOS A, SO /NERLIEEEIE, K ORI o XIgkohi i 7 12
MR BT,

F 72, F344/DuCrj (Fischer) 7 v MHEREST1OPT/EEIZ, 0, 190, 380, 750, 1,500, 3,000 ppm®

WAL AT VA28 (6HRFf/ A, 5AMME) WAIET-, ZORKE. 3,000 ppm#EOHEMECTREIE MO
il 258 7o, —MARBBIZ DWW TIIRFRE T N E FTRLIEA B AL 0o 7o, R B AR A I, JE T 380,
3,000 ppmAf TR FROMINEERIE ., K 23580 S, ZHUTINZ T3,000 ppm#E CTlafEHE Eik
D b B AMARAREE 3588 BT, M TiE3,000 ppmiE CEIE DASIAZEMEN TR D BT,

AARNA AT v A5t #— (1993) %, Crj: BDF1~ 7 A MEMES 10C/#£120, 300, 440,
670, 1,000, 1,500 ppm®DIF(t A F /L2138 (6FEfE/ A, 5HME) WMASHT, TORE, HETIX
1,000 ppm#£T2/10PE, 1,500 ppm#£T10/10PL, H#fTi%1,000 ppm#ET1/100L, 1,500 ppm#A£ET10/10
VEABELT LTz, —MRBBIZ DWW TR, MERED 1,500 ppmff THEEIENR , ANEEMER RO Hiv, HETIX

A7 LR B RO T, M 300 ppm L _EORETIRER N OINHI TR ST, HETIiL. 670 ppm
PLEOEETHFI. 1,000 ppm#fE TR D%t E & OMKAE, #ETI1X300 ppmlL EOHE T, 440 ppmPL
L OBETHN, 670 ppm#E THENK, 1,000 ppmiE THEAR DM E EOKIE RS Hive, HEFHRR A
TiX, HETIL1,000 ppmbll EORETHFlEOIRZ CNEHOMEOZZ 0 ZE M, B3E%) | 1,500 ppm#ET
MR JRAMGE HEIEDGR D BT, METIE, B G BRI 70 BT 705 FREE & Hele U CBRE ISRV 4R
R LT RIS v o 7o, MRFIIRMRE Tix, #0670, 1,000 ppmfE CaRkifnEkE Db
MCV & OMCH®#/1, 1,000 ppm#f Tl M DOHEN, #0300 ppmEL EOHETMCVOHAN, 1,000
ppmAE T/ MERDE N Z 7R D 7,

MEA LR Tk, #ETIE300 ppmll EOBETT/ va—A v 7 UEvT 4 RO, 670,
1,000 ppmBETIXT V7 2 > A/IGEEDEIN, ALPIEMO LR L8O 5=, Tk, 300 ppmbll
@ﬁf%:VXTD—w@ﬁm 1,000 ppm#E TIZA/GLEOIN GBS BT, IRRAE TIXHERE -
2. 2T oz,

F 72, F344/DuCrj (Fischer) 7 v NHEREA1OPC/EEIZ, 0, 190, 380, 750, 1,500, 3,000 ppm®

WA A T V2 138 (6FF/H ., 5H/E) WA SH 7=, ZOREF, —BRIBIZ DWW CiE, #?3,000 ppm
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HECHZETEOMRD . BEEA, EHI, LB, BRI, AEERE . AR, #E0 1,500 ppmll ED
BETIRIC X DM AR PHOIBEN TR Hiviz, 3,000 ppmAtOMEL/10VEA 133 BB LT, WD
750 ppmll EORETREHMOIMEINFED Hiv7=, 1,500 ppmll EOFEOIE TR E DMkt & OFH %}
BOKAE, M CINE DM & O B O 2580 72, MR FMA CTiX. 1,500 ppmbl EORE
ORETRIB ORRIIZNE, K ERORE 7 WHEEOZEN &m0 5L, 3,000 ppm#E Tl
DOFERGEZEME B R iz, METIL750 ppm Pl EDORETEIB OIENEM N RS bz, MR
T, HEHED1,500 ppmPl EORET, ~E7 v RE, ~~ 87 Uy MEORDSE, mRAE s
FIRRE ClE, D750 ppmll EORETY LT F =2 DA, 1,500 ppmEh EOBETT LT 2 AIG
. oL AT a— L KON UIRE O, 7 a— 20 . CPKIEEDOKTAERD Hiv, Zhlc
Mz T3000 ppmHETIE MY 7 UET A FOWA, TR T A HYTA KO a—/LOHMIGE

vz, METIX, 1,500 ppmPh EORETRRa L AT a—v U URELEOA Y 7 A0S B i,
2SN % T3,000 ppmffE TIFA/GHE O MU w7 A0l LDH | ALP&X Oy -GTPIEED E5-
I VT F = ORI RED DT, RRAE TIE, #03,000 ppmBETH LT O ORI & OV
R S ARD BE B DN AS T B 1T,

18 7R

CIIT (1981) iX. B6C3F1~ 7 AMERER-117~1200L/FEIZ, 0, 50, 225, 1,000 ppm % fc K24l (6
RefEl/ B, 5ANE) WA SH, @E%6, 12, 184 AIZ—#A I L7z, 1,000 ppm#f DM THEiEET%10
B AMDAFROGERIKT 20D, METIIRER21H H, M CTIIRER225 H TREBRZFTHH0 |
R STz, 50, 225 ppm#t CIIAEFEDOIK FIEA LR > T, 1,000 ppmBEOIETIIMEFEHZ 125
A LA, MECIIgEE%6 0 A IR EMOIMEINFED B/, 1,000 ppmif Tl HHRHRE R O w3
Ofe (PRER, FRESE) N N0, MOBREEE CIIA LN -T2, BEEE18~22 1 H ., Fhfehk
REFEMREE (77 v FRIGICHES<) 231,000 ppmBEDIZIEETOEY TRENTZ, T OB/
NI (BRI DZVE, Fffd) ([T > TEMIT bz, BFE%18» Hvn224 H (B £To
WREEAE (EICHE) ©. FRierRe (SRS, WS, M) ORS~ i % B Ol IENR & 28PN L 72723,
REIKGE LIt O TR <, BB BT b2~ 72, 1,000 ppmPfDEiE TIZAFIEDNH
2 (%R, B, BEflalk, 21) A6, b 0E8X, 1,000 ppmit ok CIEZE%6

Aol TEMA A S, 124 A, 185 A O RHADIETICE - 72, BIRBHOMETALTL L DOA
ﬁ&ﬁM% WO 72723, 1,000 ppmFfTOAIFFMILDOZEVEN I BT, MOMEFERE CIIARRR M 72 7
FoDZEM: LIRS Lpds o 72, 1,000 ppmBEDOHET, B ORME LR oK. B RER12H H
THID THE S, EBRE T FORAERE FIEENINL 72, 1,000 ppm#fo ek <3024,
U L oRARR O (HECITR#E%18~211 A, M CIIRE®Z6» HLUE) 23580 b/, U.S.EPA

(2001a) 1. FEBRAEROMBROZ UL ENT O TIERWE Loob, AFFEOREE LT, i
HEOEROET O (AHIHRIERESH V) | —5~ U 2OfEHENOFRY (BXFRY) | ERYH
DOIEFEREDFRY (50 ppmAE & 1,000 ppmAEDOIREIRENIHANEDY) ZHEHLTND

Fo. MREY~OWEEICEE L 7@ R EE IOV TO L E o — T, %*@@%kﬁriw
RAEPRFEWREE ., [TEVF RN EIIBEE O 2 VW IER RN R Bl LG ST b (LoPachin &
2000) , Usmm(mmw*%owmuﬁwﬁfmbantﬁﬁﬁ@%f@%kﬁ X, RERAE
NEHHLINIRNT & BEEO B FE N LN & LR P RAGBEN 2 E LT D,

CIIT (1981) I%. Fischer3447 v MM 120VL/8£1Z, 0, 50, 225, 1,000 ppm% 24 (6HFH/
H, 5H/H) WA S, BgFE%6, 12, 181 A4 5 L7, 225 ppmPL EOFEOHE K U1,000 ppm
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BEDETII0)D D248 TIRERIINOIFIAZRD L=, 4L S — B U CRIBREL » b IRE ) R
Mo 7=D1E1,000 ppmEETH 7=, E£72. 1,000 ppmBEDOMELE T O T EEOBM, HEThIEL O
WA B O, R B O e OFEF R ORI | M TN E & ORI 23R b Tohs, il
FROMX EEDPIMEREREOZ(LEMHE L 2WGAE A DNIZ2®, arERE (MxIEE, HExERE)
DEAGIX, BREOWANRERFEKRTH D L 972572, 1,000 ppmBEDOREDOIFE TIx, BFE#%61 H LK
ERORINE, JRPPEOZENE, S OFEMEN A DL, W% 18 H LRI EL & BH4 5 E
PERRETE RS 2 AL, WREEL24 A Cldoe MU 2 25 T 8 CRVEL MR AR O 2 Rk & R 0D 38 A2 3 7
iz, L, MRERSDORBIIR LN o712,

HANA AT v AWt 2 — (1997) 23, Crj: BDF1~ v AMERESS-50PC/#£20, 50, 200, 800
ppm DI L A F L2245 [ (6WFfE]/H . 5HAE) WA S 723803 ARRBRIC IS W TRILES ST 3808 AELL
HDEEIIRDLEBY TH D,

800 ppm i DMEREAIRFE AT L 0 BT L (HECIXgEEZ 13 LIS, CIIMEEBEZ2LELIRE) |
TR E LD Lotz (EfEE0NEC12/5008, ifCT13/500C) | 95 [ Cafn3EHkHm Xz,
Z ORETIEE LVMAESEMOME], REHIFS I, RE ORI SN2, HREMEAR A
SEIR & 72 DEARITER D B o T2, 728, 800 ppmAEICOWTIE, RS E R, MiRFARE, Mk
AR, RREENERm SN OO, [T 2 fBEEOT — 2 R0 =0, SHfH
HERA ST,

—BARBEIZ DUV T, 50, 200 ppmBEDOMERETHE G112 K 5 & b AR e Al e oo 72, (KE
IZOWTIE, 50, 200 ppmHEDHEME TIRE~DEEIL /0 o2, 200 ppmiE D i T iR Ok K& UFE
RO NGRSO B AT, JHELERRR A O B9 A T B K OBERIC . OB b E R3S AT
RNH NI T2 Linh, BBRWE & OBRIT R & Sz, WEMEMRE CiX, 50, 200 ppm
BEDOMERE TR E (T 2 8B I S R o 1o, MUIRSFERIRA Tld, 50, 200 ppm#EORfEHET
AT LT, MIRAL IR TITHED200 ppmEETH U w7 2O, #D50, 200 ppm#it TA/G
oM EROT, RRAETIE, BED200 ppmAf TIRpHD EFA RO bz, L LR s, HAN
AFT AR X — (1997) 1%, MEAELFEORAE, RREOERIZONT, W DN RT
A =B TERHR LT, WTH b DT HRE(THY | FHEMEMRA T HBET DEFIcE DL
{BZERBT LB A LN Te T Enh, #RWE & OBYRIIAATH -T2 & LT D,

F 72, F344/DuCrj (Fischer) 7 v hMEHERB0UC/FEEIZ0, 50, 224, 1,000 ppm DL A T /L% 24
i (6HFM/H, 5HAE) WA SHTZBNARBRICEB O TEEINTZ BB AMEUNOEE T RO LB
Th b,

1,000 ppmBEDERETE G M 48 U TREEMOMEINED bivlz, —fREBlzO W Tix, &5
(CBAMR LT BT A DN Te o Tz, RERFRAR A Tk, MERE & 105 BITIRIT L T2 R AMELISA O
EITA BN T2, BED1,000 ppmit CHGRO MR E EO FENFEO D=, BANRAL FT v
A WEE 2 — (1997) W EEAR IR A Tl 2 A H | Il E O b A2 " d 5 P A
HONI2NoT2Z D, HEBRWE & OBRIZI R E LTW5, 2 OMIZHERE TR~ Olif#s Dt E
BOBRME T EREOEMEN AR SN, 2D OB (LITEREEIMOMENE > 72 D & AA A
T AR Z— (1997) TIEBEZHNTWD, MIEFARAETIE, 1,000 ppmEEDOMERET U
VOSERHEOSENN, SrEEZAF R ER O HETIIARMEREL, ~F 7 m B RE, MCHC, ifi/MRE D
B BB b, MIRALFERIRRAE TIE. 1,000 ppmBEOHETT L7 2 v AIGHOEIN, GPTIE
Mo bR RFEEFZ, 7 LT F=r 0D, MECTCPKIEMEDIL TR bz, RBRE T, #n224
ppmPl EORETRpHOAK T, #ED 1,000 ppmiE TR ¥ > /37 OREHEE O 235788 Hivlz, LiL7
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Do, BRNSNA AT w2 — (1997) 1%, MRFHIRAE, MRAEFRIMRAE, RREORS
RIZONT, WL ODNDIINT A—=F TERA LN, WIS LT RZTHY ., Bk
HCH R T DA F OB L RBT LT AN R LN hoT=Z Linh, #ERWE & OBIRIZAH
TholzbLTW5D,

B, BRASNA T v AWt 2 — (1997) O~ TR, T v FO2UFERMLAMEE IR CTIX, 1§
2 T 0 T8 IR RR X S S TR,

2213 £ERESME

AL A F NV OAFERAREICBET 2 EERMAEZER IICE LDz,

v MZBIT DB EREOM TGN o T,

T FEBRICHOWTIL, 7~ b TliE 380~3,500 ppm THiE: B KB ORRE D2 K2 DD .
HERG DRI, AEFHREDIR T DOFEN A B (Burak © 19815 Chapin & 1984; CIIT 1981;Morgan
5 1982 ; HANAL A7 v A% % — 1993 ; Working © 1985a,b) . 2 HAGEERIZIB W TH
475 ppm L ET Fo, Fi R OBETATEREDIK TR A L 72 (Hamm o 1985) , #AEwMER T,
1,500 ppm THEEME (PR AR~OEE) LEREE (KAE, EEEOKT) BNAabhl

(Wolkowski-Tyl & 1983a) .

~ 7 A TIE, 1,000 ppm THi#IAE DZEME (CIIT 1981) . 750~1,500 ppm THREFEME (FFAXARRE R
~OFE AREOIKTE) (Wolkowski-Tyl & 1983a,b) . 500 ppm LA L THaVE DLk A7 O &N
N BTz (Wolkowski-Tyl & 1983a,b)

® 9 AERESMEICET IHME
WY FERT —F

Burak® (1981) i, HEdSprague-Dawley”Z v hZ500, 1,000, 2,000 ppm % 485 1% 72MR5[H]
WA SETRER, R ERCTEM, RIE. BTHROBD ., BTRIEE, fE, FAEEOZEENRA LN
P TR OB RTEN TH Y . 12 B OEEBIE A E L CHEE L ChA bR, —EDT v b
TIIREHEOZLMNE, B A LT,

Chapin® (1984) (%, HDFischerd447 v & (GAERBALARF OB ECAH]) 120, 3,500 ppm Dt
AFNES5AM (6RFE/H) WMASE, ZO%3SABURIE L%, BOMER (6FFF/H) WA SHT-,
3 A OIREEE DOIRIEIE, 3,500 ppm#E T—HARENE( LB ZEEIEL72O Th o7,

WREEBALATLTH BT CL8PL CTRAIMEDKRE B RN ZFEN B S, Z D% 19 £ TRAFRNH
MU, 19HIZIX6/6ICTAH BT, WEEEBAME%I B B IR CRA PR OFRIE, 8 PR IR DR A0
KO, TIVD OREITRERGHZ198 £ CEIEENEIMN L7z, 130 BIZI3ME L%k, Miao
HIBEN A DTz, BEEBRLAZTOH B ofl (BRI OEIEHIFE) 1280 Th, 4/5/EDKI80% D KiH
B THTROPT DR LN ol BERMGHZS A BICHERLTOT A AT 0 U REZHE L
FEL. XPHEAECIX120+£31 ng/mLTh - 7=DIZxF L, BBEEEClI<6 ng/mLTh o7z, /2. T4 T+«
v EMAOREREZ D70z MEEMET T KR hae vy (hCG) 12 Xk 2aER, £ TEAKOHK
BEZ AL 7= DICLH AV E Y (LHRH) 12X 2GR A 1T - 72, ZORR., FE sz mig T
A R AT B Y LoUUE, hCGIZ X DA OG A IIRIREED H SR ERE X 0 2SR RE NS <,
HWALATFNVOBFEIZL Y T4 T 4 v e iR 2 —4 > N TH D AHEMNRE Sh7-, LHRHOARMIZ
KDL ANIIRREE S IRBEEOREIIFRRETHY . 747 1+ v efila s TERRIITIZTEA EREL
ol T DRI T, REHRGRFF ORI, KR HK IFBOIEZ o2 Lv7 e R VE
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(NPSH) OEAHIE LS R=Tlx, BERT & X TENEN66%. T9~87%. 92% DI Tdh - 7=
M. MR CITEEN 2o T, EFH D IT T OFRERIZHOWT, NPSHOR/ T EHER 72 7 L% UL,
LD DT, LA TFANEZ LN L TCGSHERA LI ETHDL L EZ TS,

CIIT (1981) TiZ. Fischer344F v ., B6C3F1~ 7 2 & x4 & L= 24 D@ MEFENEER (615
[H. 5AMA T ABRTE) 21T 7=fE%, 1,000 ppmBED T » b, <~ A THMEOEME, FEHENIAD
iz, 728, 7 v D CIHIRER18» HURRIZE(L & BEid 2 M E MBIk 3 2 i, IREE%24 5
H ClIok BREE 2 3 Lo e CRVE MM O & BRIE DR AR I BT,

AARNA AT v A W5t 2 — (1993) X, F344/DuCrj (Fischer) 7 » b MEMER 10VC/BEIZ
190, 380. 750, 1,500, 3,000 ppm® it A F /L2 20 (6HFFE/A . 5HAH) WA S 872555, @@
380, 3,000 ppm#f THIE HARDHIIIRIE, FFRD 27O Hiv, AU A T3,000 ppm#f TlIfs R
ERD BRI AR EE NGRS B LTz,

F 72, F344/DuCrj (Fischer) 7 - MHERER-10VT/HEIZ, 0, 190, 380, 750, 1,500, 3,000 ppm®
BALAF V2138 (6REE/H, 5HME) WA SRR T, 1,500 ppmEl EOREOIE T OHE
X K OVFE B B OARAE., M CHNEE OfEsh K OH % B & OIRE 58D bz,

Morgan® (1982) (. Fischer3447 v MEMER10VL/EE(21X0, 2,000, 3,500, 5,000 ppm % 6HE[H]
/B CE9HM (BHMOIEERZ, 2B MIKRIL L, ZD1% 4 AMIEE) RASIE, ZOREE, 2,000 ppm
PLEDOREOHED 2] TR LTGRO (IR 75 oi) . FEER & B 7 & OBk
EE R IR, R B DOAKLRN T & 07 lE Sk Ze i, BERZEAIIER R TERK) D3 BTz,

Working &> (1985a,b) 1%, HEDFischer3447 » F8OVL/BEIZ0, 1,000, 3,000 ppm#%5HI[H (6HFfH
[B) WMASHE, ZOfh, Bt iEEh $®%%H’Fui%vyx§°y(ﬂmﬁozmyg%ﬁ
RIREREN G U Te, B REDA0VC/ERIZ DWW C IR M 7%, SHEMICE Y . B I &2 EALE O &
A &, AJRAE SN FE IR FAZ W T (Working B 1985a) ¥V D40PC/FEZD
WIS F OB RO B O BAHMR TR AR ROl o7z (Working & 1985Db)

R RAESNZHOWTIL, 1m0mmﬁ&0%$ﬁ%ﬁCHmﬁﬁ)fi B (1~8#) D\
NOBIZBNTHRRE LIz ORI GII R & R Ch o 7223, % 1~2i 03,000 ppmff Tl
B Lz (p<0.05) . ZAEFEREIZ SV CTIE, 1,000 ppmBEOETIXA ERIE FIXA LN T208 B
PP RERREE (TEM#R ) TIE28 B OAZEL. 3,000 ppm#E TiE2, 3 HOLE THERIK T 2807,
TEMEBBEIEIRAS BT DO\ TE, 1,000 ppmff TIHEMEBIERRE R D RT A —ZIZONWTHERZE
X722 D> 72, 8,000 ppmAf Tl MEFEH 1HH OB CERBIEREO DTN TH L1 H BN %E
D (p<0.05) . ERAIFHEEFIZOWTIREEZ1~8E H OB CHMNZ RO (RROHEMNIE2
HE, 2, 3, 4, 6, SEADKZEOKRTHEZLZDY) . BIESHEE (TEMixE) Tk, BiE%2, 3

T B OB CTHERRIIE LR O, @EZ1~5H B O THIREZIELROEMZ RO,

EMEBFEO BRI B (JERER) (TREER ORI 4 8 L CHEIREBIRIE R OGN & & RAIIR
HROWWI DA LND Z LN TH D08, LA TFIVORERBRRETIIZ O/ 3% — 0372 BtExt
MEE (TEM#S) CTOHRBZ LI,

1,000 ppm#f & BGPExHREE (TEM#G) TiX, & 1O, HBROFEME /ST A — X (T3 REE
LD—B LRI o7, 3,000 ppmE TIXMRFEHL3I~SEICHEEREDO A EREME (< 0.05) %
FROTM, 160 F TITIIRERE & T LUV BE LTz,

3,000 ppm# Tl MEEEZ210H H OI8O 1250 % O A DR B EAR S C AR U X mHITE O ks 1A
FEMEIR U BAMEE TRIZL S, 2 OIEREFIC R X S EEIEE NN L7, SRR ORI, ME
AT 2 v~ F Okt A, ERZER b, Ffla o PRI, ZZEMN S BT,
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2~8HIZ, MR THROTEMOBNEEIIKR T L, —FH, HE O 740328 £ Clamd Lk
@\&@ufﬁ%;ﬁTL\M@T%Mn®ﬁTﬁA%ntokﬁﬁfm\%WﬁF%t’ﬁﬁ@%
+ L IEENE T OBEE 1T BEED3.5~69% LK o 7228, 168 £ TIZHE L7, BRE%HAE T, BE
DO B S D TERE PRSI E e T OBMMA bz, 1~3BIZ O W TIAERN (<0.05) T,
3 B IZITHKIT0% T — 7 ([ LT,

ZIHDORERNG, 3,000 ppm~DUEFE TR FARK ORE ITFE LT HIo T 2 @R H 0 |
RS BB TR BEC X D BRBIMEL & U THNDEEESEO DT R I IRE L, BRI
FERORE MR, —UORE R, FRE I ~ORmIEREE, 7o D NS R EIROB MR 72 e 4 i 2
LTz, LA TF I K o THIEEZ SNIZRIE, MR E LTELLRETREFE, KUOEKA, ER%E
IR DRI 70 R % — o (Gl OBMERIE 2 — o L OFIE) 726, BH LITEMEDKT (i

DFERD) | BERAMBEEORIMNL, HOBREITZHEOLK BFEOKT, BrogokT, +
RO LB TR V) X0 bllREERTIC L D) O THD LHERIL TS,

Hamm® (1985) 1%, Fischer3447 v  ®MESOPL/EEIZ0, 150, 475, 1,500 ppm (0, 310, 981,
3,098 mg/m?3) A ABLAT100E M (6IFfE/ A, 5HME) K OAELHIRH D2 [ & OMTIR18 H £ T & /0 ifit4
AN H28A £ T (6IFE/B., THAR) W AI®7=, HE40UL/EEZIEX, 0. 150, 475, 1,500 ppm (0,
310, 981, 3,098 mg/m3) A AECATI0MR] (6FFf/H., 5HMMHE) MOKEHMO2HM (6FEf/A, 7
HAE) We NS, 10VC/EESAECIMIZIHRR L, 7% 0 30UL/REA ARALE O & AZfd & w7, Fitltfix
0. 150, 475 ppmZ A & [FERICBA ST,

Bl (Fo) HACTIX, 1,500 ppmBED ik CHRFEBIAA2IE K NS . (REEMOME CHREEEL Y $10
~20%8E\N) NI B AL, 475 ppmbfE TIXIREE%57 H LI, (REHI O] (5~7%) RAH 547, 1,500
ppmAEDOLE (10/10VL) THIME OZME, KR (3/1008) 2788, ZiL D OB O RSB R
150 ppmAE & bR TYENFREDEE TH 7=, MICOWTIL, BE ﬁ@?ﬁf@%iﬁ JIFRECTH-
7275, 1,500 ppmBEDOIE & AR L 7= T iﬁ%ﬂi&@ﬂ%@%@ﬁﬁﬁfﬂﬁﬁ IXH BN o T2, 475 ppm
BETIE, HEOATERE DI T RA Bz, 150, 475 ppmBET, HAEWE., M, HAEROARE, K
3 Rt L FRE CTh o 7o, FollfRorE<ix, 108MOEEHM%,. 475 ppmiEo AFHAE L6 FREE
ERRRE T o723, 1,600 ppmAE CIIxfBEEIZXT L T256% CTh o7z,

FittA8TlE, 475 ppm#E CAEFERE /O TR, FEWEOHED RO T A L7225, 150 ppm
BECII BT 2o T2,

Wolkowski-Tyl 5 (1983a) X, C57BL/6~ 7 2 D#E33PL/EEIZ, 0, 100, 500, 1,500 ppm (0. 206,
1,032, 3,098 mg/m3) ZAEAR6H 2 H17TH (6FffH/H) FTWMASIHT, 728, 1,500 ppmitiTitiz
10H7H14H £ TICHSEIRREE 72 0 | BRI TZ, 1,500 ppmﬁi@%ﬁ%“@i RO H  (MEEE1%4 R
H) MOIaE o 72 RMERR O ML, AR R ORRERE (MEMRE, Tk, ?}Ea% AT L)
DHBIL, HIR10~14 0 (REXRS~9A) ([ZEADN IR iki{“ﬂboto "L, Zhbo
TEEN) D /N 0D PN FERT J CAFREAIIE D BESE N 7 D372, @ﬁ/ﬁf~&«@%ﬁfiﬂifm>o7‘:o A7)
JRE T, MEFHRBICH B TIIRW DS, BRI OB ROV E & SRR OBEIME M 23 2 5 iz, 100
ppmBEDIEDIR I TO A, HFHFMNCH B RBEERE OEMMAFRD b7z (p<0.05) , 100, 500 ppm
FEOIBIR T, BREEICHIE L 72455, E’%ﬁODHﬂB X725 72, 500 ppmBE TILLMERD A DFAFR
@ﬁi‘fxﬁﬂbu%ﬁ; W7, ZORBNT, REEIL THEADEPRO =T, B, LI, RIS T
FEBALED RS, MR, FLEEM., R 1C T O LELEFFE TR LI,

F7-. Wolkowski-Tyl® (1983 a) 1%, Fischer344F » b+ ®OME25IL/EEZ, 0, 100, 500, 1,500 ppm
(0, 206, 1,032, 3,098 mg/m3) ZIEAETH/NH19H (6HFHE/H) F TWMASE-, BE CREW
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DATEV ML e o 7228, 1,600 ppm#f TREFEME ((KEEMOME]) &R EE (MEEOR I OKGE
H, MEHR20 H OED IR OB R DIXT) BAbiviz, AR, WINIR, FRIEDOAFE, PRI OW T,
BREEICBEE L7 B e o T, EH DT A F L OREIIIERG I, A5 < BEEICERN
L7=EE2 U7, 1,500 ppmiEDJRIE TEAGEE DT RN HAVTZA, BERICEE LB IR 0N E R,
WIER, BHEROAILR o7z,

Wolkowski-Tyl® (1983b) (%, C57BL/6~ 7 A DMET4~TTVL/HE % C3H~ 7 A Dk & AZH &+, 0,
250, 500, 750 ppm (0. 516, 1,032, 1,548 mg/m?3) ZIFIR6H 75170 (6F)/H) £ THMASHE
72. 750 ppmBE T, BBEEEHKTH (UEIR12H) 2> DESNVRHH, RER, FEE, Bl & 5o xbd 2 mmeEn
FHAV, BHEET ORMNCEIENFELT L, 1EAPEIEIRAE TR Sz, 750 ppmBEDEFEIY) Tlx, 4F
PRMARI R ORER I, EHR18H OIRE, MokHAEMIN (FEEEZRVEE) S L Y bAE
WD 7p o i,

PR AR R, NEWONTIRE &, ERE. WU, RIROXTHE, FAEFRRE (GE
T ROWRIR) | AEfERR IR, M, —IEH 720 ORBIRO AT ICIESE & OBI#IIL SR> T,

—[EM 70 OFEXITHE GEELOEE) OALNBEOK, ElE (%) 12250\ T, HitZEm
WA BRBEIKF LTEHRm R A B, =T DSMIDIBOFTE Th -T2, AUDELED = RFH
& B U 7= FLEER B L OVSUTIER B OB BRI O LB, ZRFBREE, NS0 ALE, ADL0EDORE
DEVIEEY (N D LEET) BArLIE, FEEITE (14K Lo b (28f#{K) T%<. 500
ppmAED 1 & 750 ppmAEDVCITIZL MDD DIRATTER A HiLT-, DIRETEORAZRIZL, 0. 250,
500, 750 ppmHETENE4L, 3/433I612 (3/68/8) . 7/458R1E (6/62118) . 11/444/R1E (7/62)18) .
17/400f618 (14/56/1) TH V. T50ppmiE T, FIHOIAE LT RIRE, BEROFELREMEZRO T,

FH OIX. 250 ppmAE TIIRERICEE U/ Rt M IR IREME, HRIEA LN T2
& L., 750 ppm THREFEEME, 500 ppmPh EORETHATENE (DIROFTE) 325 & Lz, 7o, Mk
PRI AT DAL TR0,

2.2.2 EEFA
EsH RS L D E RO E A% 10 I2F LT,

x 10 EREEAFOEETMEOHE

WHO (2001) %, CIIT (1981) ®B6C3F1~ 7 A D 24E M AR RER TR DAL= BRI
B 2B B S5 < LOAELA50 ppm (103 mg/m3) & L. FMENSEREZ I L CIEE
22T D —REM O - DOFEEE (guidance value) ZHE L T\ 5, BRERKZI LIZEBEUIHE
FEREIED100% 2 F 0 1T (X1.0) | WifthRiEE) DR ~iE L (6RFHE/24FF# X5H/7TH) |
AHEFAREE LT, HEMZEDOTHD10, FRZEDTZHD10, T —F X—ADREEME K RLOAEL®D
EAIZ L 2100F T 51,0007 3 H L T, FEEHEZ0.018 mg/m3 (0.009 ppm) EHEEL TV D,

U.S.EPA (2001a,b) I, Landry & (1983c. 1985) ®D#fo> C57BL/6 ~ 7 A% 7= 11 HE DO
A (1 ZTERE) TRO LA/ NMEOEFEIZH-5< NOAEL 50 ppm (103.2 mg/m3) 75
RfC 3% E L T 5, g2 7> B e R F ~ 4 1E L (22 FFE)/24 B[ X7 H/7 H) . regional gas dose
ratio (RGDR, t k& EBREMW)OIERERRICK T 2R WA EL) % 1.0 & LT, NOAEL ®t hZfi
IREEZ 94.6 mg/m3 & L, REFEMREE LT, EfZEDZHD 3 (1012) | EERZED=HO 10, 11 H
[ DT ANRE AR 2 A JER G AR I CAMET 5 720D 10, T —F _XR—ZADREEME (FENTOMDIE
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BEIAR DRI O BOMABGEL N TV RN &) OfzHo 3 (1012) OFFTH 5 1,000 Zi#EH L.
RfC % 0.09 mg/m3 & E L TV 5,

708, U.S.EPA (2001b) X, RfC oL E LT, 2 FMOW ARERBRFER TH S CIIT (1981)
TiE72< . Landry & (1983c. 1985) (2L 5ifio> C57BL/6 <~ 7 A D 11 H EMRERARR (22 BRI/ H X
7 HMHE) ZEAZEBE L TUTEZET WD,

1. Landry & (1983c. 1985) NI EFHEIN-HBTHDL Z L,
(CIIT (1981) (Z2WTlE, —#b~ v 2 DEAKTRR] DFRFE, — &~ © A DEENR, TR OIR &R R

EORhEVE, RBRFIEOR Y NMEfHShTW5, )

2. JEFIFFEIZ 31T 2 PR RBEFE O R Che b BE R L E 2 N 5/MEOEEN, Landry b
(1983c., 1985) Tix. Mt CHTBL/6 ~ 7 A IZEBW T, (T EHIETE T 100 ppm. WrehEZE T 400
ppm TiRH 572725, CHT (1981) @ B6C3F1 ~ 7 ATl FEEOEED 1,000 ppm & V9 Hi

ETRO LN &,

3. /IMMOEEN, B6C3FL ~ 7 A % H T 1,500 ppm D LR £ CHgiE X172 90 H MO iR
(Mitchell & 1979) T LILRD -T2 &,
4. C57BL/6 ~ 7 A1 EITHE KRR S 727 Bk (Landry © 1983c,1985) Tl 200 ppm TN H 5

A=, B6C3F1 ~ 7 AD 2 4 O Wiz Ok (CIIT 1981) Tl 1,000 ppm Ajifi THEL 1A

DAL= L,

ATSDR (1998) I%. CIIT (1981) ®B6C3F1~ 7 2 (D 24| ANREEZ sBRIZ 3\ CHRFE% 184 A
(ZHEREC 2 DIV AR P 70 528 GRBE OISR IERR & 28 1) o/ hEtt&E (LOAEL) 51 ppmiZ#—>
&, AEFER%1,000 (LOAELOEH D720 D10, FEEZED - D10, ERZED =D 010) ZwEH L
TEMEOW ABEZEDOMRL 0.05 ppm% i€ LT 5,

723, CIIT (1981) OW ARRERFRBRIX6KFH/ A, 5 H/EDKRiIRE Ch 7223, ATSDR (1998)
VKA A TV BB (1RERTLAPN) (SR S AU I iR & AR R B A Sl 3 5 72, I
TehR R > O HRIRE ~OM EIXAZE L L5, F72, ATSDR (1998) (HHE(b A T /LT L B4k
HIREBIZHONWT, U ADENRT v I 221774 < (Morgan® 1982;CIIT 1981) | &
REICWHRET 2 L0 b, RREICERBEET 2N L 0 EEINS (Landrys 1985) & L, i
PRI L TRV EZMEORW~ T AR E MBI 2 RFENEEDO LWET L ERDE LT
Do

HABE A FE (1984) T, A= 2RETIHICRB T, 500 ppm#% LRI TH IV, Ml
71, FRART, EEILHH, RBIRZR EOREIERSEA LT EBESND Z L (Hansen® 1953) | 8
RE[Efaf B 39200 ppmbPh ETEMEFEHNET D & XD Z & (Scharnweber > 1974) . HEDIEH]
D72 7HMZ100 ppm %z EEIS 72V RRETREA L7613 5 5 Z & (MacDonald 1964) . Dow Cemical Co

(1981) MEHO TIHORAEFE RN D REFEATEFHIES0 ppm TIXFEENFE S Hvd, 100 ppmbA
TTIETAMRZHILED, ZoeMEEBE 2 THFAREAS0 ppmE T 5L OMELTND Z L %2 E
Z. FAIEE %50 ppm (100 mg/m3) EFREL TV 5D,

ACGIH (2001) T, EBREMWOBRAREE R (KEERE) 725, 500 ppmbl ETHE, BlhiEo
WA RGETEE, AR AL D 2 (U.S. NIOSH 1984; Hamm & 1985) | /i~ v 121,000
ppm % 24E I AR R S 7B CRIEE OIS A b7 Z & (Pavkovh 1982) | & kTIX100
~200 ppm® KIEWETE Tl 2~ DB E IR AW 70 58T A DLW, BHEZRBEEIC KT 5
THABNE D RFE D T IR ZEAIZ OV T, margin of safety 0 T7RWZ ERRIB XD Z & (Repko
5 1976) Z5FE 2. TLV-TWA 50 ppm (103 mg/m3) . TLV-STEL 100 ppm (207 mg/m3) % %€
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LTW5,
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3. EREEEEMM

31 EIEAFILORAE - FRAERE

AL A F I ETIZV Y a—BEOGREE S LTHEAISh, 2oz 2 Frere—x RianiEtk
FIRCREORE, RURAF LY« 7 —LEOREA], 7F NI LRISEEE LTERIND (rmx
IV — - FESEHINR G BAISHEAE, (LW BRI JE s, S ETm I B A 2005)

2018F-DENAFERIT209,186 t Th o 7= (RRIFFEHEA 2018) , /o, kA F LBl TLE2E
O 722018F- O #1323 t. WIARICOWTIIMEHIFLH N 20 o7 (MEE 2018) . ENAFER
AR E LTINS B > 7225, 201 THELIBIZEINCEZ T 5 (1K 12)

50000

200000
dh—_____‘_ _.______‘_ e F

:
y

100000

FTEE/F)

20000

0
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

=
12 BIEAFILOERNEEE (1 A~12 A) QR

3.2 REPOEIEAFIDORRLEBERTOES

T RTOFEPRD D O A F/VOER L EITH 50007 (3.2~8.2X108) t&H#EE STV D03,
ZDELITAKERTHS EEZ LN TS (WHO2001) , W7 T 7 b s X 5 ARSeHEKH ¢
DA TAEA TN EEFEA A DRZIGIT K o THERRL LT E A FVDMER] 1~8X 106 tifEh b ik &
NoHEINTND, b —DDOKERFLHIRN A A~ ZREET, FERH I 0.4~1.8X108t& X
TWD, BEH & FH DA F~ A KK X DR EITFERM 0.012X 108t EHE SN TR Y, NA A~ R
JRBEIZ & o THUH S DAL A TV O KER T BT OBMAKRIZE D b D L SN TW5, EARY
REE LB ATFLEZART S L SN TEBY (WHO 2001) . BWdHEWH» SERICHKRE S sk A F
VD EE RERNAERZ AW ST o AfFENT0Y 5 150~30007t, EEARIZ I 1T 2 RSB0 2 H )
183005t IZ7eb T r@ELH L FEE. BIN 2010) .

—Ji WAL A TF A S ) — N EHACKRFEDORIG, D WIEAZ o DOEEHRIT L - TITEMICHES
AT &AL E OB RRICHN TR Y | 8% - S ORFE) b RAHPFITHRE S5,
Fio, BRAREE - IO T, IR0, ¥ —E PR A, THREER, BEDK O REERSC
FREHER DS AL A FBRFAET L & ShTnd (WHO 2001)

R LT E OBRBEA~OPEH R OHR 5 K OVE BLOMEHEIZ B9~ 5 V5 CRARITARIEAR86 5, LL T b
BIE) Lo, ) ITHESL HE L5 2 E o Ja HPEH B - BB B OEFHE L OV AR B o HE
FHERIC ZAUE (RIFPEES - ]BEEE 2019) . DABETIT201THELIZ 880 tiR DML A F /L OHEH N
JRITHESNTEY, KB RKUTHE S TWD, EHAAOHEEHHEH BI3E 212131 kgf2 B & HEE S
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NWIAEE S o728, 201THEIT0 tTH D, Ji P EIT20065 5 £ TIIRE <A L. £ D% 1T
IR0 LI CTHERS L TN edd, AR OB E A T201THEITITN B L7z (K13) .
EMR OB REE 2D L 1tZ2 B2 DA T LVOHN - BEZ G T 720 TLE, 77 2AF > 7
RIVEL T OISR IEE TH Y . K64%I1T7 T 2 F v 7 fERIEENALHEH S TWVWS (F£11) ,

4500
4000
3500

¥ 3000

2500

=(t/

2000
1K 1500

2 u

X

1000

500

2002 2004 2006 2008 2010 2012 2014 2016
FE

13 EERICEDCEEAFILORRADELHFLEEDEELL

& 11 AEERITE DK OHAEOHHFERDIEIL A FILOKRSHHE (2017 FE)

PeH IR O R PehE: (1) PeEIS (%)
7T AT o i G 560.0 63.6
o b2 318.4 36.1
MR Sk B TS 3 2.4 0.3
/NG 880.8 100.0
eSS 0.0 0.0
eSS 0.0 0.0
Jea AR H FIE 0.0 0.0
2L 0.0 0.0
/Nt 0.0 0.0
RRPEH & Al 880.8 100.0

—J7. HREMEAEELAY (VOC) HEHA X MU DOHFTH, VOC ORE~DHEHEDHER N 2
INTEY, FEATFTLORLA~OHEHEIX 2000 FFEED 4,994t & T 2017 F5E1E 1,173 t &R
LW LTS (FEREEHIEEY (VOC) HEH A x> F U KEts  2019) .

B, HEMEABLAY (VOC) HEHA Xy b Tk, (AR08 FATEEE S RN A e b
T (BT IRDPEHEDOHRZHEE L TV 5,

K HHE 7 ERK U OB P S b A F v b BRI L W KA~BITT 5 L Bbhd
(WHO 2001) , £7=., KEFOHEIAF /T EICIIAEEICBIT o Faxs 7P hL e DORIGT
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SfESND LERLN, RAF TOFMOHEMIL 1~3 £ T, —HITAEEICITT S L Sh T
Do

3.3 KRE=AHUVY
AL A F IV ORKIGGDOIRPNZ DV TIE, 2010910 A 1AL A T A DMESE B EICRE SN = 2 &
BT, AERKIGIWET =4V > VA & LT A RIC & 2 5 R AR 2320 T14RBE 7> B AR 1Y
ICEMSALTI Y | 201 T4R B X334 S CIA N FM S /LT 5 (12, BEA K - KA/ 2019)
W E H S OFERPEYIIR FE O 2FENEYIEIL, 20094 5 ~201 74E FE 2 0 TRAEMIC R & A B EhE A
B (F£12) . 7B, ZOREL-VVIIREIZBIT 23y 7 75 72 REE (1.0~1.4 pg/ms3)
(WHO 2001) o#iTH 5,

® 12 BEARERYEE=2 Y VIRBICETHBEAFILETHREOREEL

" " NS GYTE] e/ IMIE e A
e i s S S SO
(ng/m3) (ng/m3) (ng/m3)
2009 12 144 1.6 1.2 4.5
2010 41 492 1.4 1.1 3.1
2011 187 2,244 1.4 0.98 3.5
2012 313 3,756 1.5 0.11 5.6
2013 324 3,896 1.5 0.12 6.3
2014 323 3,876 1.5 0.13 8.5
2015 318 3,816 1.5 0.11 8.0
2016 330 3,961 1.5 0.37 5.2
2017 334 4,008 1.4 0.36 4.9
25
o*
4 i
= —
£ 15 e
9
@
o1
il
2008 2008 2010 2011 2012 2013 2014 2015 2016 2017
FE

4 BERREERMEET=S ) VU REOREAERR (10 #HR) (2H1THIEL A FILOFFEYR
E D
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BERKGIMEE =4 ) RO G B, [—RE) | TEEHERED) | KO HhE)
OFEFHIC STV D  (—EBHUIIT NE»SEEFRAEREL ] [ZaEIhTn5) o 201THFEED
THAAER (£13) 2R L. —RERBECTIX T TL4 pg/m3 (2404147 : 0.36~4.9 ng/m3) | [FEERKE
TR0 CIEE4)T1.6 pg/m3 (3515 1.1~4.8 pg/m3) | {NE CTIEFEY T1.3 pg/m3 (57HIA - 1.2~1.4
ng/ms) ThHO ., TEEFAFED] OFREES, T—HKEER) ° hE] L0 00 Lo Tnd (&
13) . REMOBEE i Z R CH,  TEERAEFEL ) ISV CTERE O R WA HLE O LR R
HENHLNTND (K5)

R 13 01T FEHEARFEYEE=2 ) IREICETHMARERDIRILL A FILOFEFHYRE

- - LA /M e KA
(ng/m3) (ng/m3) (ng/m3)
— KBRS 240 1.4 0.36 4.9
[ 7 %8 A R A 35 1.6 1.1 4.8
(AR 57 1.3 0.47 3.0
B 70> [ E 38 AR A 2 1.3 1.2 1.4
IR 334 1.4 0.36 4.9
60

B o o—4RIBE
@ w
g BEER L EET

—0.8 0.8—12 12~186

FEELEE (W/m?)

5 2017 FERERGBERNAE=S UV TREICE T BEILAFILOR AR OFTIRE
5%

3.4 BEIEREIRRED

2017 EEDOHAERKIBEIWET=4 ) 7t TlE, [EERAEE ] ORI E # S D4
DI KA 4.8 pg/ms3 TH 7= (8 13, BREAK - KARER 2019)
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F72. 2013 4FE L 2018 AEE T, BREEAE DY, AL AT A ZHEH LT 5 2 FHEFTO BRI IZE
THEZFER L T\ 5D, 2 HEROEDOF 8 HiAIZHB W T, O~ 16 [ WV HIEE{T-72E 2 A,
A Z & OFEIT 2.5 png/m3~110 pg/m3 ThH Y | AERKIGEMET =4V » JHEMERIV L&

R LI DA HER STV D
(E1D 1EHH 24 KefEEe m%rﬁom\éo

3.5 A FILDOBRETEME

REFOHELAF LD b~DRFEIL, 1FEALERBARKOBRANCL-TRZDEEZLND, 72
B, BAZLAHOREOFHEFHNIRL L6007,

01THEEOHAERKGEIMET=4 1 » &R BREEK - KRR RKERER 2019) |
SWTKRADRE % 15 m3/day, KEZ50kgs L, 24 R RKUCIRER SN2 & LT, ﬁm@@l
WO BT EABET D & —REREOFEIEICK LT 0.42 pglkg/day, A D F RIS L T1.47 ng/
kg/day LEtHE SN D (F14)

= 14 BARKIHOHADIELAFILOBRZEENDETE (ug/ke/day)

S fE B KME
— R ERBE 0.42 1.47
AR 0.42 1.47

KEUS DAL A F NV OIFEREIZOWTIIE E A ET =2 B30, B FOHL A FIVRE T, BEE
U 27 FIRHI O 72 D 1ZAT DAL Iz R R A TIX45MIR DO~ THY 0.05 ng/kg Kiili T 0 | £ idn» b D
T 2 nglkg/day i & HE SN TS BREEABRERESS 2004)

B R OHAL A FOREICB T D EHRIISE N2 o7, Fi2, 19994 K& 20004 @%ﬁﬁbffﬁ
TH H A CIEAL KR O 130 A 1T A Tl L A F it 4 (B FRRME 0.01 ng/L)
fEI% 0.15 pg/LCToh o7z (BRELT 2000) , BREDKOEREZLZ 2 Lidays L, i KED R éﬂfgk%f
ZOFEFEHET D EMRET D &, 0.006 ng/kg/dayDFL A FIAIRTEEIND Z L1/ d, /-, RATE
BEALIE B A T, P KO8R D W b B b A Fuidit &3 (B FIRME 0.01 pg/L) |
HF KO S BEERIE 0.0004 pg/kg/day Al & HE SN TW5D,

41



4. AT

R, RRBREF OAEHIEEWORNE K OB EICBE T 20 EAITE L <, £ < OFANE
BINTWLD, REARHAMREZA LD, SHROMIHELFFOREHEN DR RV, RBEEOH
ERKIGYWEIZEET 208 ) 2 7 Ml S Lt (B ICB T 2 FiliRE 26T, o2 s+
Srasam LoD, BLERE COME L A F VORI T 2 AN G, BRI T 2k A F LD
R ~OREFER BB D HIESRMIC DN T, LA ORHMli 24T - 7=,

4.1 RERUAERHEIREICONT

bt MZRWT LA F L0 FRRER IS IR ALRTE TH 5, M b A F/U3H & BuE IR S 4,
M CRBIEHEICET 5, 7y POMETIX, T, B, BRA~OSMmNREhoTc, FEEREY &
e FOFAND LA F L ORBOERERE BT NVETF A S- 8T A7 =7 —F (GST)
BNETDINETF A AGED RN H D SSATF VT NVET AU BEREIND Z EPRIBINT
W5, ZORBRETEL DA X U TFA— VTR EMNEEZ AT 5720, b A F L O AR INHIE
A/ MR I3 T 2 B DOIRKME L B2 bhvT\\Wbd, £7-, F b7 1 A P-450P450 (CYP2E1)
IZ X DR E L RSN TV D,

4.2 BREZE - BFEZICONT

b FCX, IV ETAABICEHET A7 VETF A S 70 RA7 27 —8E 60 (GSTT1) #EisT
RN X BBERIEEOZEIC L - T, R, MK O A FOVRRECIR PG OB A ZENH D &5
26N TW5, GSTT1 #Efs7-KIEA (BEREMEN2) OHBEIGIIARIZ L > TR, BAA
DA TR 40~50% DHIH Th o7z, FEA, EEANTIIK 60%. 77V IRKEAN, BATIE
#20% L HE STV D,

WAL A FZxd D GSTT1 IEEICITEMZESRD G TE Y, b MRMER (EHEAREV - HC, i
PEDMEV  LC JEMEA R < :NC) & FEBRENM) OITFHi., B oo M & CHe L 72 k5 3 i~ — 2 (B6C3F1)
> i~ A (B6C3F1) >HC> 7 v b (Fischer 344) >LC> "AAZ— (VT v« I—)LT V)
>NC DJETE W EHREII TV,

F k7 v A P=450P450 (CYP2E1) OIEMEIZ OV TH, B R TERAZEDH D Z LR EH I T\ 5D,

4.3 ENAEIZDONT

WAL A TFAZHOWNTIE, LTFOEBEIZL Y, v N R OERIY DI ANMEDIR S 725 LS 5
FLTUVRUN,

OIARC (1999) TiE 3 (b MIHTHENAMEICHONWTHETE 22 | US.EPA (2001ab) T/
N—T7D (& hOREBAMEIZONWTHETERVWE) LI TWD,

OFEZMZEIC OV T, I OBEE HIRH L7z A v (PEIERSHN DI ICHEBIIC
WREE LB % 30 UL EICE VIBEF U798 T A K OV ED A D/~ — REEOHMAFE D 6
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Nz, LU s, BYERE, 7 v a— 480, BFEOAIEEIER 12T 2 T8 O R )
OMNTIEARNWZ &, BB ADY 27 R & SLd B (Body Mass Index %5 THIE) NEE I
TWRNWZ b, KERTFOFERR+3&E 2 bivlc, HLATFNVEMHUTAEET 2 TG0
FEE ERIR L L ak— MO TR, BADH S MR350 Sk o 72, Al
RO Y AT OEINZHE LZ TAFE TR RN 3 A& D7 (BB ORI > TR,
WEEMRNCHIXODE R ool EnD, FEELIFEBLEHELRNLDEE -, ZHDRER
Mo, HEATFILA~DOREFRIZ LD FORNAMEITONTIX, FEHLA AN+ &l S iz,
OEWMFEBRIZ DOV TIE, 20®@%ﬁ@ﬁ%f ~ A Ty MOBE, MR SR B FRIR R
(IR DO FRADBZBD SR, DIF->HE 1 OO, oM —DORME TORIEA LI, i)
%ﬂh%ﬁ*xb&bfth&i%%bﬁwT ﬁ@%é(VWX@WM@ﬁ)lmﬁé@F@ﬁ
AR TR B2 WRFETALORRIE « JE 2 0725512 ) 27 OB bhd, FORET
B0 EBRE ORI AN ONT ﬁ%ﬁﬁ+ﬁk%ménko
OBBETHEEMEICOWTIE, in vitro B CILEE THEEEOFE N LN TN DH Y, i @R
(5,000 ppm LA _F) DBRFETH 5, in vivo SBRIC OV T/ MERBRSE D @E%ﬁﬁ%@ﬂﬁﬁ&<\
in vivo DEMESBSERBR TIXBIEORRNE LN TV D OO, b A FIVIC K D IR B TE
MEBFEN R E TV D AREENRZEEIN TS, ThHDZ Lk, kA ?/Wﬁ)l_&ﬁfﬁﬁ P UE"N
N Tl TEEEEZF R T D0ICON T, HERERITHE RN EE XD,

4.4 HEAEUNDEEEICONT

b RTEL BIEA FAA~ORERIC L > THESR O (FEfEEEL. O EV ., rhBEisss) | HkE
~OFE TR, BlE~oR8 GH, BIR, 2 7K) | SERMNROEEENRESNLTND, b
MR FEER (2 0 RBREE) CTIRRFRIET & R —3 2R3 B b4, BT EER 2 B D IR EIC
WREE L7oin B 2 304 LU EIBIF LA T, (DR, I IR BSEIC K D35BT U 27 OHINDYEE

HHITND,

EREY (U A Ty ) OWABRERRERTIX, AP, mﬁ\mm R, W B~ 8 (11
M DEMSE) NRBO BN, £lo, vV ATIHMIE, 7 v b TIHREBICbEMOEERRO 6N, Z
B DAL A F~OBREEC X HEEE & B2 bhie,

4.5 E—RCEBROFMEIZCDONT

YAt A F AR D FED A @:owf@4ﬁ*£w1 b R ADIEN DB B DR FHLAE STV

N EHITENTZZ D — SRR ORIt 2 TNz b L Lz,

FED %u%®ﬁ£ _wai\uT®ﬁm TRV EEMFEEO RIS
1T

) < E—RUSEARR O R
w179 ZEIIWNEETH D03, BWEERT — 2 IO < B RUSBR ORI 21T 5 Z &1

9) IXARETH B,
OFRMANELAOFEMICEI T2 & h OEFZMIETIE, £ < OWFETHEIL A F L OK P IRESEOIREE L
SOLDOEEPE LN TE LT, FE—PUnEREZ RTHENZ LW &,
OFEBENMW) & AW T- W ABREEABR CTld, BB AMUSNOFEMIZBE 5 BE— 0BG 2 R 38 N TEE
T5Z L,
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Ot b & EBREWOEAL A F VAT AR A T = XD R ORN AN OFEMIRDREA =
AL HONWT, FEEZENRD N RISV &,

Y EERT — 2 2 O TT O B — ROSBIROFHMNIL, FZEREM 2 W2 AR EBR O G |
B SUGBREZFHE T 2 ETO+57 7 — 2 BEE L, IRREREE FZHR CTd HLandry > (1985)
DCHTBLI6~ 7 2 D/NM DM ~D 58 (BRI M D28, ZEf) OFAEICET 2 AE WD
NP DY it

Landry® (1985) OC57BL/6~ ¥ A Z MV oidfel1 A MEREESEER Tl Z Ot ARRZERER & bt
Nl BRI (2217 )/ B O iR EE 51 T100 ppmbh b, 5.5/ H O Wrisehi#E 51 T400 ppmlL )
/NN (FERIEMMOZEE, 2 . TR (77U 2 —27 0 ORBIC L 2 FO K & S 0F) o
DRD BTN D, EfglgEE S T CiX150 ppmlh EC/MUO T X 2@, 1 fE, B8 CHilarst
DZERUL DD HILTND, IMETHBDZEER A LN TWND Z b, ZORBIIBOREL Y &
BEREEZD,

L7273 - T, Landry® (1985) MOC5TBLI6~ 7 AD/NMOME~D 2 (ki a0 28t ZE5E)
AW TER—UGBROFM AT 5 Z L3 Y & B2 D,
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