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1. BEICEY AEANES

(1) 9nn$»A®%ﬂm$Mﬁﬁ

yaoRA AL, BEREFETAECEHOKRE T, BEIEHESEH D, FECHRCEREX
LENEY, B CHLERREETBE LRLIEDML, FERRAF VE2ELE, JurklianE
RHBELERHEIIR 10EBY THA,

# 1 2 00fRNLLOYDEICEHNE

SR T 119.4

thE : 1.484 (20/20 C)

AR : —635 C

B : 81~62 C

ERE : 21.3kPa (20°C)

TRt 1 7.2~9.3 g/l (25°C)

STELEREK : Jog Pow = 1.97 ,

BELREK :  1ppm=4.90 mg/m3, 1mg/m3=0.204ppm (25°C, 1,013hPa)

(2) HOORLAORR - ERAEE

s uud sk, EEEROMERRE LTERSH, 7y RRAES T v BRIEORE, E
o (EEA) . Taou v Lo, MEBRESICAVWONRG, £, ETAEKOEFLEI X
S>THREETS, HEEHEOFEERVEESORMICETIERE] KEISZRITHONLAREER
UCEABROAFIX, FR15FEER3,883 t& BESHTVD,

(3) RERUEHREE

 zuadlsiE, B0, BA BEOWTHOL— hTRE S THREI IR S TRASERIC

5% L. REED IV TBRIEREL LTHESH bR Eh 5, Fryd (1972) 1. 8&OHRT T
AT TEAMC AR 2R L05 geBARELZE 25, BREBOKHI8~67%N8IFFELN
WRE RO EFEIMP LIS, ShiL, D5 B0 B & 14 TR 5 B OH50% 275
LN TBRERFEE LT SR, MEPOS o i ARED B — 7 X LoRM#% T, iy —
T r8— AV REFRREY, BEIIR18S L O ThoTr, Eir. 140'6‘?“‘1}1/'1/.7&? =R = P N
H5 mgERI T 4 TIHERASEEE 25, HE0%BBIRE N, ZDHD I THRRD10%
bR ShE LSS TWS (Morganh 1970) . |

7 aaRrsE, BEFEET TRF b7 2—5P450 (CYP) WX VEMEEN, RISHEHEER S
(0=CCl2) #EHKT D, Tl RAF L EKDORIENHIXCO L HCIHERT D, FAF iE—fk -
THRT I v, KB, FA-ARYORBELKET D, i, FROBTBINZF AL ERISL,
HZAEFABERD SRS, SRS, BEE BA. Y UVREOBERS O X D 2HIEREX
SF-ORigEE ((SH. -OH, -NH2) & HEEL., MIRMEIBORTMIELsI &Ry, —H., 7




2 ARV AR, ERRE T CTIRCYPIZ X EABER{L%E 2 T, dichloromethyl free radical& 72 ¥ |
Ty oy —AEERPY VIEEOEHEESSTAML. 22 r Y — AEROBREETOHEERLZGE
oY, FAESTOMEERICZ v oA MUBERIZH 5, FHIE, B, Sk b eREEEAEY CR
EBRER%T ; USEPA, 2001b) . ¥ licZ 2w AOREBREERT,

7DuTwA®%ﬁ&Loan%&§ﬂﬂﬁw# Rt - PEIEASFERNIC R Z & DR ARER
Tﬁﬁéhé&uuf»AmﬁvmwT%é b, 9muT»AL@%%&§ﬁﬁ PR
WEE X.é (USEPA 2001b)

GHCI, . _ |
chloroform T
‘ CH,Cl,
‘ CYPZEV YYPZEI . CH C! |
o) - 1_
OH HOCCI, —CHCI———————> ' '
S NH
~ l phosphohp1d
o GST :
<+—— O0OCCl, ——» GS-COCI—> GO
2-oxothiazolidine-
4-carboxylic acid /phOSgeI< aar
Nu—-CO-Nu GS-CO-SG
CY_P: cytochrome P450 . Nu: tissue nucleophiles
GST: glutathione- S transferase SG: glutathione

B 1 ZAaFRLLAOREERE (WHO (2004) —#BRE)

PET-L 2N OFMREBITIXCYPZEUC L B HBEE LR &7, Constand (1999) 25,
7 mmk L AREEIC & SHIEIEBELIC R 5 AMBERCYP, #ICCYP 2E10FEEW~TV 5, #
BIXBEDBECSF1~ 7 A, SV/129% 4% (CYP2EL++) < %R, SV/129 CYP2E1 /v 2 7 bl

(m@mﬂ+)v&i%ﬁv%;90wm@&nnﬁ»ﬁtﬂ%ﬁﬁ?ﬁﬁﬂﬁﬁ@&l%ﬁ%%%ﬁ
o7, CYP2ELnull (/) =7 RAEBRWT, BER IC#WEE@CYPBE%%J (1-aminobenzotriazole :
ABT) #8501, ZOEEBRHLL 5, ABTRE 22T T2V BCSFR USV/1298 £ 5~ ¥
AT, RGN VB OS5 & BAMHIEES R bz, ABTO®RE L, MK, Bk &
%E%ﬁé?numWAwﬁﬁ%ﬁ%%éwmﬁbkommﬂmmm(+f772fm\ﬁ@$%%
LR CB ML o e, TRODERNPD, 7 B rflsDORATE > TEL ST §
W BEECET BRI, REBRAFIRTSHY, CYPREINS —OBEERLEZ N5 L
L AT- T | '

v FIFS 7By —bhk VR ER T, BLKRIZCYP2A6 & CYP2ELA , BT GIICYP2ELN 38

—78— .



RRHMETHDI LHEENLTVWER, CYP2AGIEROHEET TRHVERVWERED & Sk
ARL. £, BERRELZ n kL ARERELS (2 1mM) | EREOCRETEE 2 (Gemma b
2008) ., Tbh, 7RV LRCYPICL VEMLEBILOm G ORMEZ T D08, [KREREOR
GCEi@'fBEFEB (CYP2E1) #ETdHY ., BILGITABEFNEMMETHEZ 620, BZ oTHE
PTHD, LSS TR, #RR L ORIGHEREWRE (SRR 7)) ZEAL, MRESEPHR
EEHEERI T, BEFRBEMORASF B, VAeE, IAFFFy, BHEOY AT A« L AF
Ve RAFA= cFu A, ERERPHIRNERSFLRET DI LICL D, MRz
FElEEIT,

b MR 2 HERBMBFE, v VA LERRIC, CYP2ELC X B8RS A L ThiC5 &< M
BIP4F & DRI & B MBSO E TR UEIREI L350 L £ 2 bh5, Ametd (1997) 2k 5
L. CYP2EliZE FOFRICIIRILTNAEE, b FOFRICTIIHBR L TN EHFELTNS, &
5icCYPZEl mRNAORER S, b MBS TIUFRCTHE b E <, BRCHAMAITES Nishimurad
2003) . SPETCORERRIIH LM T2V (Ding and Kaminsky 2003) .

(4) HE - BHEICONT

7 oo hOREEEIE, BE - REE/RHLND, ZueRLiAOEE - HEECETAE
BB AR 2I0F i, Taylord (1974) 2Pt ks e, @FORBRIT, v VA>T >
ADIEL ENTWS (Taylor® 1974 ; MinkH 1986 ; Brownbh 1974a) . £72, I7 0V —AILE
527 oo AA ARBREOBE LTI, TR, "ARZ—><TR>Fy >t b,
LD EEBMEVCBITIE. YYA>ALRF—>TF v b>E FOIRICREEIRS L, £ MBI
g Y —ATRABEESZEL bR o L @E IR TWA(Corleyd 1990) , EHITTTRATH,
DBA/2J~ % 2 & C5TBLIBI< 7 A CBARE VI — MEBIT BRIBEEC2AEDEN D o7 L i &h
TW5 (Pohld 1984) , b FOZ7 B rFA ARPREIZEL, b FOBAKEZZEELTHT VAR
v MZERERVWEHREENTWS (Delich 2000) . £z, t FOBEECONTIE, 54PE
FIzoy—sizBidaCl7 e RV A bERAF M) VIEEEARN, 0.46~3.63 (B
1.19) !4C/mg phosphslipid & 85D ENRH S (Gemma B 2003) & EH TV B, %hﬂ%ﬁ:@i
¥ EF—F XAy (WHO 2004) .

PEBELHBE, BiROLBY 7 oo RV ABERBRICINHEDOERBSLETHE—H. 2
L ruY—ARBTE 7 uaRAsREERE, TR BRLbKYUAS>Ty > FOIRT, HEO
FRBEE D EERE <. t MBI 2 0y — A TRABEESRRD bRV, LER-T, b M
JRBEZHRTVAR, Ty bPEVERWEEZBNRS,




* 2 EE-AREIC Eﬁﬂ'é%ﬂﬁ

Bmmﬂ:ﬂm%)ﬂ DAFAL, SDFw b, CMMJGMERUGMV7z%meﬁunT
wéwﬁkaWTmm&%ﬁWB\)Z#WTHB%\7/#Tﬁ%%\?ﬁxfmm%#cme
LCHEH SN HE L TW3,

Taylor® (1974) X, 70 eRAAEBRENRE LEEZIIC, BEREHEB~OSMICONT, 3FRHED
<A (CF/LP. CBA, C57) #AWTE&FA— b FVATF 74 —IC LV ED A, TR
TR L Bl (KH) TOZMARP O LT, ey 2T, BikL v SIFIE. 35, Bt
CEWRETOSABRRD LR LBE LTS,

Clemens® (1979) iX, HEDBA/2J<= 7 R LHECS5TBLI6I = 7 A DB T, BIru Y —LhE
HEZuohlhodFGRanCsTBLEIv VALY LDBARIw U ATELBL LR EHEL
TED, OB, DBAR VAR Z o R LA LA SR GRS THAZ L E—H L TN D,

Smith & Hook (1983 ; 1984) 1= X 5 REIZE T 2B E R T 1 A % fIv To HERE BB 28R T,
ICR= U R B DO SRS T 2RERB LR TV S,

Pohld (1984) DHEIC L5 L., HDBARI< 7 ADBHRE IR — hDF o r ikl MRS E
C57BL/GI~ 7 AD2UETH - T,

Mink 5 (1986) i, 7 L7 v R L2 HBEC3F1v Y R (150 mgkg) RUHESDT v b (100
mg/kg) OBIZEAL., FOESEEOEGT~OH L EFH TS, TOKR, v 7R T, 40~
81%H3C02& LT, Fir, 5~26% B3R ENTREFOETEOBTHHEREDIH LT, Fv FTit
4~18%HC02& LT, 41~6T%RTNEEOFHCHEh, 7 un kA AORBERT v P LD b
TATEHNI LBRENELRELTNS,

Corley & (1990) I, 37 2V —ARB 527 uuaR/VARBROBRLHE LT & 25, KT
TRANLRAZ—><7 X (B6C3F1) >F v b (Osborn-Mendel) >t FDEC, [T 0 BAENE
WEBTR-VA>NLRF—>T v b>b FOIRICRBIREES L, € MEI7 oYy — A THERH
EERRD DR P L LTS, £k, FlEe BROBABICHT S 7 v ail AEH0ILE
?ﬁ%ﬁf@fﬂ'ﬂﬂiu’)b\f\ TOAE Ty bEREEBLIEE IS, v ATHMEREN-L LTINS,

Delic 5 (2000) X, PBPKE7/V (HEPHFHERTT L) 2ANTE MIBIT3 7 2k A
®ﬁ%ﬁvﬁkaﬁbf\#&Dﬁwkﬂ%bfwéoB@ﬁl??ZkNmmLT%élwm1
(Larson etal. 1996)% IRE L7z & & @, BT 5 THI PR EREEEIX 391 amolh/g THY ., B b
CBWTENEFRCARBEESZB L2 130 ppm (13 HDBREBNSLETHS EHEELTNDS, &b
2. b FOREBICEBEAZES 8, BRLAHEEREVWEZLZLNDE MTH, vV RX T v b
AL eTEEFIEEITVAVORBMEEELET ZB ALV E LTINS,




2. AEHEEM
2 —1 #ERAHBRGEGETEESYE (ERERH)

(1) TG
a. ELSAE

<EMNAICET HEFWE>

yuaRNbDE h~OREBAARICET D EEREENRER 3ICF LY

B OFROFELIE. KAKOERLBI > TRET D/ madA AL F~ORBAEDH
RERAILBDOTH D, FOPOFRTIE, ERLEKORE A EBMSAORE L ORICH
WHREBEFZERD TWER, HRABERE-TRETIHEIEZ/ e FmVvL0RR2 LT, MORIES
EFEATED, 7RV AOLORERAMEOTHLE L TR+ THD (USEPA 2001b) . Hiz,
WHO (2004) IZBWTH, 71 ailseSteERAEK ORI & A A ORI L.
LRI TVAR, B LT e R VAUAOREREERTHILERDBLD, 7
01 RN ADHEORER M ONTORARATETHE L F DTS, BEREICL2ENAE
OWFFRTIE, Siemiatycki (1991) K UtHeineman® (1994) @ 2 DOBFEREERBE SR TWB AR,
BEITOVT IS & OFICBIRIIED BT, BIFICOW T, TARC (1999) XY {F#kIC
RAMRTRBWEFMEINL TS, :

Pz &hb, I\«@%ﬁﬁw&wﬁ?éﬁ%ﬁ%kowr#:t IARC (1999) DOfim & FHRIz,
AR LAFELRV E AR SN D, :

# 3 bt OEFICHTLIHE

Alavanja® (1980) 1%, REO==2—3—F7 M TI1968~1970FITh T THRREM DR | BEISE
OBl A DBHRIEARE b 2 e THIR BB OY, LA A L REBATRE Lz3,4464 (B4
| 18514 . &HELBO5%) #BER, Thi<yFry Uiks a4 b xR L L ORFIRBIE ST
oo T OTHUE R OB DEHEIRIC & o T3KS (ERMBEIT - HITK, EROEEIT > L RBK.
EHRDEEFTF o TORVHITA) HE LE, BEEDIVIEBHROEEHIC X - TREREZE
BLE, BiE- ﬁ&&%m&%‘gﬂ‘/zkmnlx DREMoTOREENRA, BFAL jcﬁ%z‘n}u =87
ARUTFHERATH Y, BB A, BERE AR GBI A OWTIL, %ﬁ@&?ﬁﬁeﬁﬁ‘/ka:
I k&mot, i, BEHETHE, ADAy XHiZ18 (p<0.005) T, FHHHICESL3.2 (p<
0.005) Cdh-ot (L., ZOFE T, BRETFORBEAATH Y, Ju e FmV 2BERTH, ).

Brenniman® (1980} i%. B DA YU /A M T1973~1976FIZ BB L RN A THRLT L723,208

4 (BB LBALAOREETEE L43,6664 (R oW TEFRRIREZTo%, ik,
BB E RN ST > T T ARERE LT AR, ERLEET> TORWHITKEZEER LT
VB IR ANT X o CRHBEE R 28T A e, M, AR, ST & HEF . R L TR LS TIRE L TF
o RHEHE L, HRABETo M TA (7 0okl ABERRE) ©F v XHo#h (Fy X
5 1.2, p<0.05) R LDE, KK - EIBA A L EMLERA ThHoT, T, BB
AL R ARE N5 T DIIREITICBE L Tkt (Fy Xt 1.3, p < 0.025) L AT
BELTWELHE (v X 1.2, p<0.05) Thol,




Gottliecb® (1981) . Gottlieb& Carr (1982) . Gottlieb® (1982) &, 1960~ 19766 {IZd T TH
HOBENA D7 M EFS R 2T oo, BAFRCHEOE 2L, 4, Fk, AHE, ECFET
v o FLr S LEMNBEELBAYE, BEBORBEMAERSUESToEHKEAEZANTNIZ LR
BOREY Ui, HERE (70nd L ARETEAY) RL09ppmd b BV, BB A THRA
v REH1T (95%CT ; 1.2~2.4) | HFEEENL09 ppmk HEWEEIELS (95%CL; 0.9~1.8) &
Y. HERELBARCOMCE - RIGERSTRD bivic, #BRA, BREAACOWTIRD X7
RO b Tz, £, BEVKPIERAE P EERLEN T v XEHETH L BEESA (F
v A5 1.8, 95%CI; 1.3~2.6, p<0.01) . fidlA (4w Xk 1.4, 95%CI; 1.0~1.8, p<0.05) .
A (v Xk 1.5, 95%CI; 1.2~2.0, p<0.01) TEEPAECHERD bRk, 2B, BBXiX
REOR AN DWW TEBRIY A7 3@ bhiha e,

Wilkins & Comstock (1981) %, Washington CountylZ25ELL FEFE T3 14,5534 © EHE & 16,227
& DT BETEE Lz, 1963~T5F BT 2R ALORERLFBTEL2OOTF T ak— MIBWT
BEt L, 1BHIEBOBE TR EK CEH7 ook LBE 107 pg/ll) OHEAFT, ol
BIIEROWHEZITORVWEBR T ROERE CH S, FEih, ISH., HE, RE, HEHE, HERE.
VRBHE D OREANZTELTY R 25 L, BkE b, FFRSA. BESA . BBEASAD
Pt ST RIBIK & TR RO IR R o Te, HFMBEEIT - e RBARER LTV ARICA
BIZEhoDlX, WBADOELCETH- BXY X7 (rr) =23, 95%EHEKE (95%CI; 1.2
~4.9) ) , AR TIRRVWBRELRAXMY X2 2R LEOR, FBBSAOETE (BhkabdT) Th
of (rr=3.0. 95%CI; 0.9~15) ,

Young® (1981) . Kanarek & Young (1982) i, RKED Y 1 X2 ¥ T, 1972~197THIZ
T BAFETENT15~20FHE— EDHEIRIZEE L TV 28,0294 O B AL DWW T, FEFIXTR
MR ITol, SBE o HiiE, BE0E[OBEI X5 ADEMER10%U T T, HENEE
FT o ToBOBlk LR R T > TORWERKOT L R Sh T 28k Ch 5, BBk
MBEIREH Y L LTREA Y XA HE L (oo RSV ABERAH) , BEKEY (p<0.05)
F v R ER LI RAOEAE., B (v Xt 15, p<002) &R (v Xt 4.7, p<0.03)
ThHol, '

Cantor® (1987) i3, KEDI0HURT, 21~84mMOMITEERENA & BIF & his (1977~19784EIC
WEAERFENICHER) 2,8054 (B2 1164, kiE6894) THAHEM. M. Fi, BEH Ty T
7 U725,258% &3 BEE L L CHEARBIFREIT o/, EHMBFWFETA VF Ea—ET, ¥
¥ o — B 4ER O MBI 22 BRE O KB A DERIC W T EIE 2570, £, &85 0RER Lk
KOKBEFER Ui, & 5IT1, 10208 KR SV T HIRE o i K DS A/ SR 5 R L7,
HREDOBEREL LEFOKRKREZEE LADETRBEL R, BVRT 4 v 7 ERSHFEHN
T M EEh. R, TR, M. BEHBROADTREE LAy XEEFHE L, ERLES
1T o e RGP S - gl OB ERIASHIHNICEE (p = 0.02) 2o dik, KEAD
BRI X D Vi, ARBAROERESFRIEL Y DRVIED K, KBAOEMESR
fRiE L D EVEREOR Ch ot EREIKTO 2 o u S LBERTH, ) . |

Lawrence® (1984) (X, 1962~78FIZKED =2 —3 -7 MO G AHEHEHIC R A L3954 D
TR - ERA A (HEME3194. EHiBT64) ZBEHL L, MOBATELL, FEECRY T
F ¥ L13954 R BEE L U TEFMBMEERTo%, EEAELTREBAEHRAL TV A
(BBER) L RUNBRAFUBRBEPEERVETAZERALTWAA GHRE) LEEBELEFY X
1311 (90%CI ; 0.79~1.4) Th-ot, KO, BEMOADBE, BRI THELTHA




v RELehoT,

Youngb (1987) i%. HEFROBKBEEBAOBR Y X7 THB LWV RAEOHESR (Kanarek and
Young 1982) ICESW\T, 3474 OREBBABE L BER. WMLERL LREHN A Z 16394 D
DAL L6114 D—HE A B SBRE L L CERMBIE 21T o/, BERIT. 35855590 O/Ick
BB A LB SN AADBIL M THD, BOEAROERELANT, BEOKE. HEko
SATEE ABTE, SETOKEKOLE, ER, WEE, HOED, AESETSRL (EIS;
65%) . Eio. HRBEFEO NI TR FVBBREY T 4 R ALV UNOEKTR, BABOTSR, BE
BB, BRBIKDERFEREPDHE L, FH Y ~a A2 L RENR10~40 ng/Lé 540 ng/L%E
BAIBATYH, 10 pg/LE T, BHRADBRY 27 BRD bhihok, M) ABAZ Lo
AERBICE SO THERToHBAThH, M ARAZ LT EBEE Y R 2 IX8D bhR - T,

ZierlerH (1988) 1&, 1978~84EICKE DT F o — v VMICER, HENITZ v F I 0HE
BPENTEEIKEERA L TWEAT, 46 ECERBATREC LE6 4L I YW THEFTo 7,
suZ I ABIZ LD P o A RER, RO A TRBICENS (Lykins and Koffskey
1986) . v HF 2t v VN TIL1938EN LEEIKD 7 1T S VAEHITPR T, DILEES,
PRI E BR A, REPAEMEME RS, ) A REE THRT L ADT AL L0748 2 RA THRH L L
oo EAEHPEFEET o ABR OB 2R TVl e 7 1 7 IV RBOBEK DR E S
W T A y A2 HE L, 8 BEORERLZRICARL, L, BHEEE MR
BOIIE LT, FHREBEEAG LRV DR NEERA L, £ETOETEAHED I o T I 40
BT DS A O v X183 (95%CI ; 1.1~1.7) THh-ote, M. Fls. BEE (cigarette
pack-year) . BEHOADNDDAR & 3% PMEERDOEMEA L BEGROH BB TEV TV 1E
MCHEL., HE LAy Xthid, £ERETLE (95%CI; 1.2~2.1) . BHERETL4 (95%CL;
1.1~1.8) Thotc @WERFOI e RV ARBENRAH, £, AENSOERBBE L L
b, BIRAA T ABRBERICEE L COAAEERREY, ),

Siemiatycki (1991) X, HFFDEY F ) A—AMTI v amA LORERE L BAREICEY
BIEFIR B EEIT oz, BERIL. 1979~ 19854E OFEICH BRI EMIC B A L BWT SN 35~T70
OB T04 & Lic, BEHLEB Ty T 7 L TBAKEHREES3BAICA v F a2 —% LT,
FTNENE2% & T2%DEIE 55, BEHOBAOIBAIIX, B1H99%4 ., H2514. /4974 . EB257
4. BEg1164 ., 8574 . RISLAR4494 . BERE4844, BIELTTA., BB AT/ —<103%., HFRP*
U R [E2154 ChoTo, TRENDOBRADENICSWT, MBE MO OBABENGRSH2
HOMBHIBRE SN, AV F Va2 —ZEEOME LMOZEETFIC OV TIThbil, 7rrfih
EED203ENGREF vy 7 VX VERAWTIRERZREBERICER L, W0 T%DFHESREN Y
2RV LIBRE LTV, 7o af/LATRE L TWeERREITEEHDE., WkHABEA. HE
BT+, MEEMChof, BERBELRSTERACEL TERY X738 D bhiado s, §isL
RBALBEDCHITBRBRERSD LS, F0OF » XHi34.0 (90%CL; 1.4~12) Thot, Fi. 7
SUARIFTZADHPABECADBED Y LHEZN, 4y XHH8.8 (90%CI; 1.2~65) Th
ofe (L, BBEOMERFRTSTHHID, HEIFHICHEFRLESNEINLDF v AR, £
ZPHNCHE THDAEEREY, ),

Morris® (1992) tX, 100FEZHED A £ 7+ Y LR ETV, HHREBORMESIC X 5SS AR
CEBSAMENY A7 %, Theh1.15 (95%CI; 1.09-1.34), 1.38 (1.01-187LFHAEL TS,




" McGeehin® (1993} ik, 2E® 2w 5 R T1990~ 1991F 284 U71=3274 OB HERL S
NIRERERABE (21~845%, B AN) B BET. 26145 OEREAUAORABE &3t BREE L UiER
ANBEIFREIT o T, HBFITH LT, BEH & EBADOEBIRIC OWTERA »F Ea-2fT, &
BHEDT8%, HBEDTS%NLEERR LN, HBLEELT - ERKZEL LERA LTS A
DFENLINTH T B4 v XERik, FERERT2.9 (95%CI; 1.2~7.4) , BEHEC2.1 (95%CI ; 1.1~
3.8) Thole, ., aT— b —FHRE, WEE, HRAERE, LHEE OIS AOIKEE, Btk
BRAOHRBEZRET DL, 30F28 2 HEFRNEKEROBREA » X318 (95%CL; 1.1~2.9)
LRol, M) ar e OESEERRRERRKEROT -2 P0REMTH L. BEHOBER
13620 pe/l., SHEIT420 pg/l. ThHo7z (p<0.001) (Ve RV ABEEEFRH, ) .

Heineman® (1994) X, REDNLA 7 FN, =ma—Ty—J—M, 74 5547 4 THIZBN
T, BERIBRRILKFEOIGEERRE & ERAIRERE (astrocytic brain cancer) (23 5 SEFI3 FBRAF
ZEEAToT, 1978~ 81FICHBFENICHA INAMEB TR L3004 4 BEHL L, FiHLET
MO~ v F o FEIT o320 DREE ERBE L Lz, THANOHEICETIHEREZE T, B
BEMEBICL T/ r bk S LTREOEERRLKRCHT ARRBRE A HE L, 0 VAT
Ay Z7ERDTERG, Tl IR, EFRGOREERICEF L P THTHEL T4y XLk
ERELLCL IS, BELN., RHBEXST, BEREOVTHL Y okl s L MEEOBGE
RETAERIELIRRPo T,

Doyle® (1997) I¥. XkHE®DIowa Women’s Health Study!lZ 8V T, 1986~19934F % THSLEM.
55~BYRk D& 41,8364 ZBBRFRE L7c, 1989FICHBAIRE BE CTHE L. 28,2374 & xi&ic
BEEBADBEBREMT Uiz, TAZI0EUERA L TWA AITDWT, HKOZ oo/l AEEE 2R
HIBFRLAT GEEREE) . 1~2. 3~13, 14~287 ng/LO4BREITSE L, Eillh. 805, BWE, F4&5E
#h, R L BROBRE, —FXA¥-FHRE, BMI. V=X Mt v 7t (W-H ratio) THEL, 7
m R AR AREE L RADREROBMEEFMLIZE S5, 7 n R LBENR b EVEEORAERR |
FRBEC A TE VR AREBRA (rr = 1.7, 95%CL; 1.1~2.5, p < 0.01) | it A (rr = 1.6, 95%CI ;
0.97~26, p=0.025) .\ A7 /% (rr=3.4. 95%CI; 1.3~8.6, p=0.049) . £3A (r=13.
95%CI ; 1.1~1.5. p <0.01) Th oz, '

Poole (1997) iX. Morrris® (1992) WSHZEZMA TEAN L. TR EhOBEICIT, HYDOFK
BERFETHOT, 120F LDEFRMEEBTRE TR, VAZTEA A F~OF| A L &R
SNBRETHD LIBATNE,

Cantor®> (1998) 11, KEDT A F U INOER TI0~85m DRER A A BE T D EMRH KL
7o, BEHITI1986~8MEORAREN LB LN1,1234 DB A BHF T, WREEIL1,0834 &
L, AENRBICENRERE s TERBA v F Ea—% T, BEROI0O%IIREALDA ¥
Ea—Thot, &£IF - FHRMRAE CICHT 55, WRERE, MEE, S5EH. BE. ROoMAT
DARERDERA ., LEOFER & TN LN ORER TORBKOKIRZRER L7z, 1,0004 Ll EDfazk
A A EFOPBOEFOMARRENE L TREOBREWET S 2 L bit, FHRILF LT YL
E{ToTeRD I N2 AEZ L BERSIT L, T bDBRICE ST, HFHREFITH>VWTRY A
AEVOEEBRELAETH N An A X U RBRRERHEE L, 0UXT A v 7 RS E RN
T, Filn, WERE, B, BRBAOY X7 DREVERICRW-NELTEE L CREL v X%
SR L, BHCBWTOSL, BEENHEZ, BEREXE L RDIITONTEBISALY X2 HLEL

_g4—




RBEVOIRERBONE, P AaXFCREN24 g B L. BEHEOBEL v XLIZ18 |
(95%CI ; 1.2~2.7, p = 0.05) &2V, HEFHRBRENI6 ng/LERBXTIHAOF v XHIXLS
(95%CI ; 1.0~2.4, p=0.02) &7-ot, HEORIGA Yy Xk, %n%noa@wm103~L4
p=0.54) £0.6 (95%CI; 0.3~1.3, p=0.33) ThoT

Hildesheim © (1998) X, XED 7 A F UMM D40~85FDERICE T AR « BEIRS A OLEF3

RRFIE 21T 7o, BEREIT1986~8T4E I State Health Registryiz Bk X 1. SiEMEEERI- /R Xh
71,3405 DB L O - BB A (56864 . EE6554) DRBE & Uiz, HBEIL1,9834D7 A
ﬁ?M@&EFJhmmB(w%)®ﬂ%&ﬁbf%éoﬁ%%tﬁ%ﬁé%bxﬁﬁ4yaﬁl~
EfFol. BEBOIBRIIRBALDOA VF 2 —Thol, JRKY LV TARGA 5 E a0k
B 5604 OFERRABERUSITADEBAABRE L 1,9832 OXMBIED b U g A ¥ U EERER
BE (g LAETHRBEE (ug/l) 2HELL, BPRAFA v 7EBROSFTERNCTHERITL, &,
Efn, PFRHI., BETHR. B X7 ORE, WERTHEL, Ay XWEFRELE, EREBAICD
W, EERIBEERE> 2.4 gDIREA v XHiZ1.6 (95%CI ; 1.0~2.6, p=0.08) THY ., LETHR
BIREE> 46 pg/LOREA » XX 1.7 (95%CI 5 1.1~2.6, p=0.01) Tholz,

USEPA (1998a; 1998b) {X, 50 D& FFRAIEH LR NIE K DBEMS A~DEEEREIT2%~17%
LEHELTWS, —FT, ZunfF/LLRELRALY A7 OHMEORREERIZOWTE, BECT
—Z TCRFVHTHD L LTS, Fi, RICHEFBOEK & B A O & ORI KRR R
Ehize LThH, EREAEKIZZ o aRLAUNOBEBOREDZSA TN b, Zrafl
ANE MTHTAERBAEEZF L TWANEPOERPEINTZ EREHTHDI L LTS,

<RHBAIZET SEMRER>
&nufwﬁoﬁ%%mb%%k%féiﬁaﬂﬁéﬁ4hi&bto

IARC (1999) iX. = VAR EOHRE (NCI CKEENSATIRE) 1976 Roeb 1979)
LW AIREEE (Naganob 1998, @ HiZYamamotoh (2002) & LTHREK) OEBRCRMAEREEH DN
ARSI ORI L, 5 v MoBiTA%OwE (NCI 1976 ; Jorgenson® 1985) ZEERIZE
WTh. REEIEEORAERMN LD L5, %ﬁ@%LkWTH%#Aﬁ@+ﬁtﬁm#%ét
LTW3, BB, 4 X TIHEBEOHEMIIBED TRV,

USEPA (2001a) X, BREO 7 auflbid, eV AOHEBORLERVEY VA - T v
N OBIBOREZEMEE, BRI 3 BRAMIEHARERSH B L LTVD,
LALREG, Z2uuf/UAOBRRAEILOWTEUTOL S IKEREFIEIC LY BRoIHERIRE
ERTWS, 2—MICIRE T OMREIE %53 X OWARERIC L Y i~ 7 RICHFER 24 Lo,
BOK~DBEAZE, MY EBEERC L BRE TR Y AR~ORBAMEERD 207, BEBICD
WCIE, BT I A~OWRANBER LBV EBEIRICLARETA LR, a—VRZREY TOMMKRE
BRETIE LRI, Ty MEHAWEERTYH, 2—rHMCRETCOMBEOREB XTRAR
BOWTHhGFEELZ A Uhhof, BK~ORARS THHARRERIG AR, 22—/
R T OMEIE OB 5B L UHA~ORAREOVTHhLH#ETS v MOBEEEZRESEB, BA
WRFE & B ST X B BRE TR BIESEAE T




7 vl s K S HIEREEICE] & Kl AR OV T, LI (ﬁ:_l) gL L,'CFFJ’*-B:!’L
Tkh., BERELEBEBREVWI LBPRESNLTVD, |

(FE1) SRV FArForZ (LD . bromodeoxyuridine(BrdU)D HL ¥ A EREERENTIETH D L

WEY DNABGHHCHDMBEOLEL RO D LOT, BWREEOREL 23,

® 4 DYERICETIEE
BOREER

'NCI (1976) 1X. 7 2Rl i% 2—HicR¥ T, Osborne-MendelF v b (50UL/AE) DEEZO,
90. 180 mg/ke/H. HEIZ0, 100, 200 mg/kg/B (22383 TO, 125, 250 mgrkg/B. BA%%IX0. 90,
180 mg/kg/H) %78 (5RMR) BMHEROBRELILE 25, HEDO0 mgke/A L EOFE TR LEIEE
DFRERICHRERBEMER D, o, HTCRRBESORASRCHNER bR, EYENICE
BT, FEEORERRDR»-) . ¥, FHEIC L-TBECIFIv v R (500L/E) o
20, 138, 277 mg/kg/H (188E T0, 100. 200 mg/kg/H ., EL#%1Z0. 150, 250 mg/ke/H) . #E120,
238, 477 mg/kg/H (188X 0. 200, 400 mg/kg/P. BA&iX0. 300. 500 mg/ke/H) %783 B
BAR) B OERELLE A, BREFHOBEDIZY%, HDI5%, BERSEDOHED36%, #HD80%IT
FFAfRBSABH b, HBRFETOREIEE%. AR0~1%L DTN Tholk, LrL, BIEEOR
Eti Bl ote,

Heywood & (1979) i%. Mikfr — %lx;k (BUL/BE) WHRVO BB X ZEE L L T0, 15, 30 mg/kg/
BA7.5FEM (6RAB) MEEOEE LR, BEORERINER LA T,

Palmer® (1979) 1, #HiHEDOSDT » ~ (S0PC/EE) b B E 2IAME L T0, 60 mgke/R %80
BE (6BAR) BHEROKRES L, BEEORECHEMNZRE SN 2hoT,

Roeb (1979) X, MEEEDICI= 7 RITHEY B & 2RV TO, 17, 60 mg/ke/ B % 803 Hi%
HIEEARE (6A/ME) Lol Z 5, HED60 meke/ B CTHBESEORAEMMER D, £z, AHICL
THEDICI= ¥ AI1Z60 mg/kg/ B 2 #5 LB TH, BIEBOHMB AR Shi, &5I2, 60 mgkg/
&5 LT~ A0HKHKZE (ICI. C57BL. CBA. CF/1) #Ri-FER (ICIw» A TREEL L
THEIEEM S HWiE) Tk, 60 mglkg/ A BOHICI 7 R TOHABBEORBNMAED b, HEiEEn
FWELE LR TREADOEBRER L 2o (£ 5) .

Jorgenson® (1985) i%. HEDOsborne-MendelZ »  (50~330L/&EE) | HEDOB6C3F1v 7 & (50
~430MC/8E) 120, 200, 400, 900, 1,800 mg/LOEE (5 hT0. 19, 38, 81, 160 mg/keg/H.
< A TO0, 34, 65, 130, 263 mg/keg/ A YY) TL04BERUKIE L& =5, 900 mg/LEL LD
S v FCEBIICB%ORERR bR, ZOROETFRICEEEZI R ol, £, Ty kb0
1,800 mg/LEE CERME RER RS AORERIFRERHMERD LS, vV ATERFEE, TE
BOREFMIR Shieh o7, ZORIINCI (1976) OFEREEREN, EHRIXZOFEEE LT
REFEOE (—A—EORHBRORE N L, BACD LT >EBRTE 385AkIRE) £HF T
Do

Klaunigh (1986) 1%, #EOB6C3F1<= 77X (350L/AF) 120, 600, 1,800 mg/LDIEEE T52i8Efkk

BELEEZA, WTFhOBTHFEE VR TREEORAERITIR bRt



Tumasonis® (1987) %, MEEOWistarF » b (22~58[L/AE) 0, 2.9 gLORE TT2EM. T
WLl 145 g LOBETRUTAFTHARE LIz 25, SHREOEFHR PHI145B TH 72D
R LT, 2.9 g/LEECII1S5IRR E TAE L, 2.9 g/LEFOMEO TR CIBEIERITE, Mol CATMAR
ISR (O 58 A SRS B BT L 72, =R B ASEETh 3 MR HTh o1, Eio, SRR~
THTY VAR, BT TRAIER, URESOFERBOBSE b, B, 7w/ AR
Bl T180 melkg/ B, HET240 me/kg/ ARRE TH o 7,

LSS ERS I S BASA AT v gy ¥~ (1997) X, BEOF3447 v b (5ONL/HE)
I70. 1,000 ppm (0. 45 mgkg/R) DI04GB ARE LEL 25, REICHE L7 NS D & A 387N
Ao i,

Melnick B (1998) i%. MiOB6C3Fr<w 7 X (10L/AEE) 7 uadih, 7REYZRBAZ Y,
sanPrREAFY, TUERLLEIER (GAAR) BWHEDRS L. FEEoRBE, oMiic
B AHERADNAS R R OISR AT 5 B — KISEFH L R L, FER, iHSDEAT
GPT. WFRaZstt, FRMRRILIME (labeling index) R332 B—RGBEHELBE LI ZhH, 7 RH
FAh, TuoEYran ALy, runP7aE A o CIRERERERZY, ZThHIBED LY e
B DF—F p R E— ISR E RO & 2B, GPTE ATHIBLIE TRy 7 e, FRIOR—RIGE
% JFIEER A (BEOMRT — ¥ 26/ CREARR TERNRE - KISHEASRE LN, 1 mmolkg
LI F OSSR CRITIEES A L FRLIED E R EEIR bhihok, 7TaEysunifrey
nm YT REA K T, FRRLIEEE A SBEE 52 RVETOREFORERMIRENT
BY. U TR Z L ORSAER RIS & EAETRORBRE TR GHSEARINT
BLHRABERES ST, OB LRBOTERELRNTISLERHD L LTV S,

Delkert> (1999) i, HEEEDTgAC< Y Ric0, 140 mghke/E (H) . 240meg/kg/B (M) #1338
B (5BAE) MEERNEE UL 2 A, BEOFBEORRICHEEE L HREFER LN,

Coffin® (2000) it. MEDBECIFrv ™ 2 (10ML/EE) IC4fEEEO MU ~u 2 ¥ 211 BRHAMEED
WE (FREI2EBR) UIfokiys (MFBEDNTs%) L, FHOBEZORE. FFYREE~OR
% B3 7 D OLUEORIE. DNAA FAMEOBEBLY BB DOIFMDNAX FLy b LAV RUSE
RABET » BERFemyed 7 2 E—F —FIR A F ALV ORE LT, W EIZAWEELREY
FBEOENERN L, FOBE, BEENRET M a A VRIIFEEERL, AFERL
LUEORMAR bR, ZunfliluEedrun 22 U RRbEENHR . FEREZRLHEME
e, LUEOBIMIEYZ n ok AL T o ERNATRERERoM, SUKBREIZLD M)A F
OB, BHENBE BT AERRELAKTHY ., 7oL AOLRFEREFRICHEME
&, LHEOBINIEZ nnklh 7Rk b TRLNE, ZanfstTuedran A d o4l
FFHBADNA A F by LR IA0%ET S8, cmycBfs 7 uwE—F — LR D A F AL LR
ABIET S8, 70 rils0RERO0RETREGKES LD bREERRh DL, it
ORUAERAF L CHBERRICL BEX ol 7R b Tk, BHERE, FURTHY e
AFAALL~MEF &V o TR RBRA B EDHSETEL 2D, FOKBRETRBAENRDONRNT
LERIETHELTND, ‘ '

Hard® (2000) IE. Jorgensen® (1985) @7 muiRlb% 1048HHPAKES L7z RABAMREBRT
‘ohk BHEERT SV T, HIBSEHERIR L MBERIC R B L, WERES R o R R L BRI AT o .
ZOEEER | BIRANG BE R OWRAS A DT AE SR B 7R 2 589 - BEOsborne-Mendel 7 » h O 160
mg/kg/ H BEClI eIt OMREE & ﬁé‘&%’ﬁﬁ%‘w&b\ 81 mg/keg/ BB CTHERROEILARAD




FUTCRS, £ DR L BEITEL . BB, 19, 38 mekg/ B TIIE O L 5 REE At ot Fit.
BIEFDORELEZBD Do MEOBECIF I~ 7 AT, BRMEEEDHENLEZECRPoT, =0
Tehb, Ty FOBEEREOHEE L LT, 70 miA Al X 2560 MIaEN L BEY R E
EEMESNEECHE I ERTREINLREH LTS,

Sehata® (2002) (X, CB6F10 rasti2-transgenic< 7 X (150L/EE) DREIZ0, 28, 90, 140 mgrkg/
F. HiC0, 24, 90. 240 mg/ke/A . TFAR OIEtransgenice 7 A (150L/EL) DHEIZ0. 140 mgrkg/”
. HHZ0, 240 mg/ke/H %2618 (5RAB) MEMENTRE L2 5, NAFL-N= b r Y RET
mg/kg % HEREFEAES U7 rasH2-transgenic~ 7 A BHERHRRE O KR L5 CRIE ICBESR AN L b h
Wi, 7 a e RV AREECEEEREOE BRI ot, T4 7O THIEOEE. 2
BUEA R b, #0240 mefke/ B CRITABIELORMA B b 55, Bk O AT ~DBEILE b
iehole, FEDIXZOMENS, rasH2-transgenic? 7 2 EF AMIIERIG T M ORBRAWE 512
HT5 2 LIBL TOARVTTERATRIE SR L LTS, -

DeAngelo (2008) 1X. BEOF3445 » M7 m rF A A SN LESKE 100BEEELE L -
A, BlESAOREIIR AT, 800 mg/LEE (7805) THMPADHERIZ I8, 1600 mg/L (8
160 mg/kg/B) BOFBCREXIINAOTERENEZED,

AR

Yamamoto5 (1994 ; 2002) % U'Nagano® (1998) i, #EEDF3445 » b (50PL/RE) K UBDF;
<A (500L/#) 120, 5. 30, 90 ppm#24Ef] (6MR/H. 5B/8) RABBERILZE, <y
ATIE30 ppmBl EOREOHE CEMARRE X IISA DR ERCFE RN AR . MO8 EE
HBADREECHBRBIMMER %R0z, T v b TRk S IR OB IO RS 4 2=z i %
RO, HEDIO ppmBETH SN BHMMBIEORAR (14908) 11EE L OHEFTOH
RIEAER (11,048L) EUERTEIE (] 6) . COREND, vV ATOBEE&x ) FAA
v b & L7NOAELIES ppmE 225,

HRGBREH WS BASAET v v R ¥ — (1997) 1L, HOF3445 » + (500L/
#) 120, 25, 50, 100 ppm®D 2 @KL A, 104HBBABRE (6RE/E, 5AMH) SEhLz 5,
B GICBE LI BB O RAERIMIE 2 d 57, £, 0. 25, 50, 100 ppm#% FIHCEA X255,
1,000 ppm (45 mg/kg/B) DWETIOBBPKES LEE 25, 0 ppm (BOFEOR) BECITE
OB LT ER DR AERINIEAR Ao 7288, 25 ppmBL_L R0 B T A BRI 5 A
AR MR CURREAR BREE S VIR IR I 0% A 0D 36 A T A R AR MBI 2520 © 41, 100 ppmBE R A SIZ A2
EEROE, Z07H, ThEDEBICOVTIE, BARE L ROBEOBEREICME SN b0
UEDEBLEZ bR, |

Templin® (1998) {1, BDF1v ¥ R THE S W BHAARAEICIIT A HEE (HCo I E 1)
CONT, MREFIEOBEAP ORI L, BDFiv U 2 (SIL/AE) (20, 1 (BEDA) | 5. 30, 90 ppm
Z13WMH (68FH/B. 5HAE) BRABELL 25, 30 ppmil EOBOBCEREORMNE - B8
RECETFE LCHEEROBMA RSN, LUEXSUEIC E TR LR, B ClmistiZsy & LI
®%m%@:6&botoLmb‘Hﬁ?ﬁ\M@mnmmﬁﬁwﬁ$b¢m6¢ﬁﬁﬁmﬁf§ﬂ
b, EWRL DI, FHROLUERTRICHMN Lz, ZO/RIE, 7 nuhAsick 2 EEReRsm
MBI S M Lo TRI A Z L 2R L TR Y ., B, MIAHE, EERAe STy FEA
v b & UTENOAELIES ppmTH - 72,




Constanb (2002) 1, 7 2RV LORETIIHMIEE LS EEEE LAMBHEMICE Lo T
JEERRAETDEORENS, SHOMMOLELLIEL UTRD, 7 ook LREE FHOM
FRHIFEDBBMR & = 7 R TR Lz, HEOBEC3F v 7 A (5IL/EE) 20, 10. 30. 90 ppm* 182, 6.
12, 18MFH) CElfe7H MMRE Lz & 2 A, LUEOHEMNIES0 ppmll EOFTOHR 50, 10 ppmBET |
RN OREICED LY, LEOEMKR bhidhot, ZOENL, BC3F~ U X2
HNOAELIZ10 ppm & 725 43, PBPRKEFNVIZ L BEMMEEZ T o7 & 25, b FOIFHTHIBISE -
ARG 2 Z 97121 100 ppmEh EOMEERME & RS Tn 5,

BER DB AAEME & OB EHRIT L D5

Pereira® (1982) X, HDOSDTF & b (120L/4F) 2HANWTZ roh L ADORRALA =z —7
ERITeE— g VERICOWTHRET L, ATIEO2/8% IR L72#IT1.5 mmolkg® s oo kv
AR HERREREOEE L, TORATAB 7= ) AV — L EAEEKTHE LE L Z A, 7D
BROFEIZBLLT 7 e R AR LAFHBEOEL (FR/IMEEREOEM) KA ehod, £
7o, HEDOSDZ » + (16[L/F#) I~ Mnitrosodiethylamine (NDEA) OiEHlE ARG LS A ==
—ia ULER Lcth, 1.5 mmelkg®D 7 nuf A A%530H (2EA8) MEHEO®RELLL 25,
7 aa Rl A L SROEL (BERAEEE) OEERZR bR I,

Pereira & (1985) i+, ME#HE D CD-1 Swiss~ 7 A (23~450L/FE) 20, 5. 20 mgkg?
Nethyl- Mnitrosorurea (ENU) %BEREAHRE L TA =dm—a VAEBZ{To7%,. 1,800 mg/L
D7 okl b ESEG,SAGBEPOKERSE Liz & & A, ENUK X 5 BifEg (HHE) R OWTEE ()
OFAEH L, Zuud/VAERORBIIRONRbo, i, BETEFEES R LT,

Deml & Oesterle (1985 ; 1987) i, #SDF v b (4~8IL/H) IINDEAZ#BEEOEELTA =
vx—ia VB ZITD, 25~400 mgkg® 7 v w R A 11EH QEAR) mERORE LD
A, FFRCER/NTEE OB ZRB D0, ENDEAMBERTZ O L 5 REIZE Loz,

Klaunig® (1986) 1%, HOB6C3Fi< 7 RI1Z0, 10 mg/LOBE TNDEAZABEHKARE L TA
=vr—irg VILER{To %, 35UC/EEIC3T0, 600, 1,800 mg/LOBE T v ak/lh#w52
BERARES L 25, f =vm—3 s VAEETIIWThOBRERE L FBE I CER O3
AERIIEM LS, ZoadrAc L3I R ot

Daniel® (1989) &, HEDF344F v & (401L/##) I21,2-dimethylhydrazine® HER 5L TA =
vI— g B EITo T, 900, 1,800 mg/LO 7 @ HARMA AR SGAMMKBRE L L 25, ik
BRRIEE (5. +-H5. 25, 55 &5 BEO0FERET (p <0.001) 230, HBEOAC
BETSEVTHOBECBNTHLEE (p=0.001) RIETEiotk,

Reddy® (1992) %, HEDOF344F » & (11~1205/38) ORFIEE67%EIER L%, NDEAD BHIRE
OREIZL A = — g VEEZTY, ZuriR/s (1,800mg/l) . 7=/ 230 #—1 (500
mg/l) . ZuamHls (200~1,800 mg/l) +7 =/ SAEZ—L (650~950 mg/l) % 128K
KBELELEZA, ZnaFlhildo UFBROER/NMEBE DR AN AREFHITIMH S hic,




% 5 SO0AKRLLAOBOREEZTRICITHRICE T ZBEERUSAFRER
(Roe & 1979)

& i BIEE S AR
WY B x i3 0/72
7 awR/h 17 mekg/B* i 0/37
7 |1 Ah 60 mglkg/B* i3 8/38
D B & i3 - 0/59
yuafi s 17 mg/kg/F* i 0/35
7 w1 =RV A 60 mglkg/B * i3 0/38
IEAE i3 1/45
SOEES (1) i 6/237
WomEE (2) H# 2/51
7 v o f/vh 60 mgke/H* HE 9/49
EIE i3 0/83
Y B & i3 - 1/49
VAT i: 1/50
7 v ekl 60 mgkg/ A * i 5/47
7 1R A 60 meglkg/H e 19/48

(A T E) |
* Y E B COR D MEIRE




# 6 700FRNLLD104BRBABREYIARVS v MBI SEERER

{Yamamoto & 2002)

(A) w7 R
icH i3
Ih=7 *tH 5 ppm 30 ppm 90 ppm Peto %tH8 5 ppm 30 ppm 90 ppm Peto
R ENEL 50 50 50 48 50 49 50 48
59 _
T A e 5 7 6 8 1 1 4 3
RS A 10 o~ 7 10 1 1 1 0 3 1
ArimieiRIE+ 284 14 7 12 17 t 2 2 4 6 1"
B ifn % RE 0 0 1 0 0 0 0 0
JFF I 7 PR 3 0 2 1 2 0 0 1
KRBk A E 2 0 0 0 0 0 1 0
B
R I e B e 0 0 3 1 0 0 0 0
B AR AS A 0 1 4 11~ M 0 0 0
EAMRARE LS A 0 1 712" 1 0 0 0 0
®B) v}k
HE i3
T—=7 %t 10 ppm 30 ppm 90 ppm Peto 10 pm 30ppm 90 ppm Peto
WEREMEK 50 50 50 50 50 50 50 49
JH
JFF e B o e 0 0 0 0 1 0 2 1
B
R 0 0 0 0 0 0 0 1
Tk ’
JihE 22 23 21 17 24 20 18 11*
* P<0.05 #%*x: P<001 T: P<0.05 ft: P< 0.01
(Fisher Exact Test) {Peto's Test)




b. EETEEYE (EREH

7 R AOBREFREEOHEREZHITOATREY., X TRERRERRICET AT LRE
ERT, : ‘

TARC (1999) X, HSOOHBFERZ L ¥a—1L, ZuaslA0BEFERECHAL T, MET
I REME A< . BERE - 7Y LI & IV T i vitro BB (Rin vivo EWRBCH. BIET
BEMEE R T RHRVIELAH D R LTS, 2B, b NI A BREFREE®ROT —F iR,

USEPA (2001a) X, 7 v oS LADOBGEFEEEICEL T, KOX S ITHELTVDS, £ OR
BCERFERBBETH Y . BHEORKRE 2o tRROE IEMSEET B, FEROES 2D
2T, FREMEZPRCHRTEAVLOD, 7o af L ACHROEETEERR2L, Bk,
7 2 u R LRFEONREMIADNAL BBICHA LRV, E5IK7 v R AT EOKRRNERFER
WKL DEBAMEETFTHDOTIIRY, ;

utw:&wB\?Du$»AKﬂE%®%E%E%&ﬁ&wm\%cf%%w%WT%D\%ﬁ
E&ﬁ%éwﬁ@ﬁ&ﬁhié%ﬁﬁ%ﬁ%%ﬁ<ﬁi-%ﬁﬁ%vibééﬁ%ﬁ%Tm&wmk
Z2zbh5,

£ 7 BEEFEEHICEHTIHBE

in vitro DE RFTIERTR

Simmon® (1977) %, &® T5 mglplate (2.5 mg/ml) ZEHML7ZAmesiAB T, SOmixDAEE
DFEIARD B, Salmonella typhimurium TA100, TA98, TA1535, TA1537. TA1538 C&dk
FRLiEE LTS,

San Augstin & Lim-Sylianco (1978) 1X. Salmonella typhimurium TA1535, TA1537, TA98 |
TIRRRBNEML R DAL T TRIEE T LI, Bacillus subtilist) Rec assay TIRANBITE LR DI
FETTEEERLEE LTS,

Gocke® (1981) ik, FE T3,600 pg/plateZ IR L 7= AmesiAB T, SOmixDFEOFEIFZD L
9. Salmonella typhimurium TA100, TA98, TA1535. TA1537. TA1538TERMEEZRLZE LT
W3, :

Kirkland & (1981) %, Escherichia coli, WP2p B TUWPZuvrA T, SOmixDIEEDHEILFED S
. 0.1, 1. 10, 100, 1,000, 10,000 pg/plate CEEFEALREZHBR Liah ol LTS, %
72, SOmixDFEETFT50, 100, 200, 400 pg/mLEFM ULt MR Y 73R (in vitro) T,
GAETEORMEZS 5T, 25, 50, 75, 100, 200, 400 pg/mL (SOmixfEET) ZHM Lickfisk
e iy A2 H (SCE) REBRThH., ARICEFELESCEHEED ERIXALRT, T _TR#EZFLE
ELTWA,

Gualandi (1984) X, Aspergillus nidulans 35 & TUP1IZ0.5%viv (SOmixFEFEET) ZHEM L
R, THLThBEFRAER, TROESORAESHBRR OBRIIS DN oT,

Mehta & von Borstel (1981) X, Saccharomyces cerevisiae XV185-14C DB An 12258 E Al
T, R EROTFEDOFEIZHEDL BT, 111.1~1111 pg/mLTERETH =& LTV D,

Kassinova b - (1981) (X, Saccharomyces cerevisiae TIDH AZEMMZ AR T, RPEHLR
DFEEOFEIFD LT, 1,000 pg/mLTRETH 7L LTS,

Jagannath® (1981) 1%, Saccharomyces cerevisiae DADA R4y ZI4AM 2 REBR T, REFTEELR
DHEEOFEIHED BT, 0.83~333.33 ug/plate CRETH o7 L LT A,




Callen b (1980) . Saccharomyces cerevisiae DTICANEHE ML R DO IEFELE T, 21, 41, 54 mM
EWRMU7-/ER, 54 mMTapbEfl TRIEFER., adefEfCH RS TN R . IVIEN TRIET
RRBROIEMBR iz LT3,

Perocco & Prodi (1981) (&, & RRAHM Y >3RIz, 2.6, 5. 10 pL/mL%E N L CRESDNA
BRE(UDS)RER AT o TodE R, SOmixDEEDFETGZDLLT, BETHEE LTINS,

Morimoto & Koizumi (1983) X, & + U 2 BRZAWTSCELRR, Z7uakA sl ko
A ZORTHRLSCEFBLEREMEN & LTWHA,

Mitchell > (1988) iX. =9 AV 7 4-~< (L5178Y) R T, SOmixDIEEE T TrIfk&H) (0.39
~1.5uL/mI)E o 3, SOmixDTEFE F Tkt (0.007~0.06 uL/mLTH-o7 b LTS, . .

Larson® (1994d)} 4%, <= ¥ AFMKEEETHEIRIC0.01~3 mM®D 7 v a &AL (3H-thymidineFs
) 2N LAEREHDNAGRRBROERIIEBHETCH o7, 2B, 10 mMTIEEHRVBIREEATRD
HhizE LT3, :

Le Curieuxb (1995} iX. Salmonella typhimurium TA100D AmesiiEh (BRERETRAS) T
RETEHACR OFEEOFEITHED 53, 30~10,000 pg/mLCEMEETRLEL LTS,

Le Curieux® (1995) X, Hscherichia coli PQ3TDSOSEERE T, RBENEMILRDFEEOFE
AR B, 10~10,000 pg/mLCEREFTRLEE LTINS,

Pegram® (1997) i, b hGSTTI-LRETF &#MA3AAE Salmonella typhimurium TA1535% 3
W IR EER BTV . 19,200 ppm & 25,600 ppm & W D B T EBEORSITB VT DA, BIEDL:
REHB/LLTWS,

Brennan & Schiest (1998) X, 7 v odi s, WEERE, 1,1,1- M) 7 oo X o OfsFiE
EHIZOWT, BEEEZAVWELRAFANHAEARACIIBETREZR 5B (DEL
recombination assay) #{T-of. 7 uud/ b b WE{KRBIIEEFESEC L 2882 2 RBE
DI T ERILAES, LLI-MN 7z ¥ U CRERKAETLHBVRIELMEbh ko7,
FEALEETIE, 7 eod A L WEREND, BIERO 7V —F PHAABERIND Z EPRE
N, ERTV=FUANANRU D —ThBNTEFLYATA UL, 7 undhic kb8
LHB X BT A Z EBTREN, ZOZEND, Fuuii s L MERESBEREICE W THE
GFEENERTZ &, DEL recombination assay X EH OBEECFESEMHEYNRBFETIIREE
WL ) RBETFEEEOR S V- FBE LTHBIRZ EBRENEE LTS,

Arakib (2004) {3, Salmonella typhimurium TA98, TA100, TA1535, TA1537 % (R Escherichia
coliWP2uvrA/pKM101, WP2/pKM101% VT, SOmixDFET. FHFET E LTI Z FF
HAESIMXFAET T, Zuakbh (FRARKCTERE) OFRFHRBEEZIT-o. TOEE.
WP2/pKM 1014k TiXSImixDIFTE T D4 TRETFEEMI D bz a3, TAI8, TA100. TA1535,
TA1537, WP2uvrA/pKMIOMR G, SOmixDEFEET., HEFEET &SIV F F4 7 S9mix

FETOVTHOZRETY, BEFEERIBD DL,

in vivo @%-%E‘ﬁﬁ%

San Augstin & Lim-Sylianco (1978) iX, < U REERMETIHEIC Y o 2R A AT00 mekg% 1%
5. L& — A CSalmonella typhimurium TAISSTIZOWTHHEZR LA, HTIREBHEZRL.
TA1535TILiflE & & ICfaMER R L, £/, 100~900 me/kg % HEERR 5 &N~ U X BHIT, 700
mglkg TCOH/NEFFED LRI A BRI,

93—




Diaz Gomez & Castro (1980) it. A< 7 ADHE, SDF v hOEEZ, UWCTTFAN L7 umR
b (spec. act. 13.15 pCi/mmol) % BAX6RFMATICER G LIZFER, = U AFFBTIZIDNA, RNAL D
SR ENEP-TB, Ty MNTETIESZ V2 BEDIFR/RePH bR,

Tsuchimoto & Matter (1981) k. CD-1+= 7 .X120.015. 0.03. 0.06 mL/kg% 2EIERENKF L7
B/IMERBR T, IMNEOFBRITH NPT,

Pereira® (1982) X, 7w aiRA-LDIFDNARUBDNA~DRERVAFA= IR TIVD
0.1%D LA Tholrk LTS,

Kitchin & Brown (1989) iX. HEDOSDT v M, - VHIZEN L7 v riLAQ, 54, 160,
%Omﬁ@ﬂ%%ﬁm\#ﬁ%@m@%ﬁﬁn&%btﬁ%\ﬁﬂﬁﬁ&Mﬂﬁﬂﬁ%ﬂmmﬁ%
}‘i:gbb E»i'bfiflﬁo T\.-o

Fujieb (1990) iX. Long-Evans? » MHEEEIZ0.01. 0.1, lmmol/kg%ﬂ’ﬁﬂ”'“ﬁﬁ% LT v MEHE
INERBR DS . 0.01 mmolkg (1.2 mgkg) M EOBET, IMEOFER YBERY) CAERLER
#Wiz, £7. Long-EvansF v MEEZ0.01, 0.1, 1 mmolkg#* 24k CoEENRE L, 18
RS BS LCERERAER, ABCEE LI/ MEBEEO LR WY (p<0.001) . 1 mmolkg
CHERERDE. |

Larson® (1994d) X, B6C3F1= ™ X2238, 477 mglkg®D 7 v R L& BEORE L, EORINF
MEAERY HLUDSEHE =L 24, DNABREIESRD ool LTINS,

Le Curieux® (1995) 1%, % U4t (Pleurodeles wald) 1212.5, 25, 50 pgimLE 35 LioksR,
X*ﬁﬁnﬁ‘ﬁﬁuﬁﬂwbﬁﬁ%@%bm&& b irmnot,

Butterworth® (1998) %, T v b~D4 mmolkgD&E N E T, %kavmm@%mﬁﬂwg
hice LT3,

Butterworth® (1998) %, lacFE{EFEEA L/B6C3Fifi~v v X7 vkl s (0. 10, 30,
90 ppm) %6 B/H., TAAERABRE L. 10, 30, 90, 180R B D IachRIEFOEREER L T 5,
WERORE TS aclBBFOEERAFEICHEIMNIRAD bhihoiz, £, MiEFEICE &<,
—%AEDODNAZL B bR id ok, |

Robbiano® (1998) it. 5 v h~®4 mmolkg®D#E N5 CRIRIC/MNEEROBMAB DAL
LTuW3, '

(2) =

ERe#RELE s L A EEFMAICE T M ELE Sl L v,

BBRAY A7 IR LEFOERFEE LT, WHO (2000) ick3T v MBI 2 BIEEOREL
TURRAL L FELTOI=y Y RAZ742X10 Wpgmd) & H U 7 3 =T MERERET (CalEPA ;
2005) WX BRI T v MBI BBIEEORESZ - FRA e LTOa2=y Y AT753X107.
6/(ug/m3) D2 OPREINTN D, 7‘:_7’:: L. fgE e bica=y hURAZIFEHLTWAR, ZEEEH
B (VSDREHLTWAY, £k, ZhdOERTHIE. BNREOF—F HbRARE~ R LY
A2 FHiliZ21T 2 T 5,

I RALAEE b DI AR R TR b B L DA, AR O R — RSB
ERTHAOMBEREL ., b MR B MmN SRBAME ERIOICHET B 2 L WATETHB,




CBRBRTIE, Ty bBLUR VAT SRA - RAEROWTRICEWTh B —SEO TR
BAHDEVIERMEBADEEENEZRD TS,

ZuuRVAORRLOBFIX, TRO1) ~3) ORIML, 7ok A0REYIc X 5RHE
HIZpMBRafES & B B BAMEMIC L2 b0 THY . 72 0 RV AIL X AR AICIEES
hdLEZOND,

1) ZuadRA A ARREECEAEMREE LS XEZ T HoRBET, LT LLBAEE
A XD DT TCIERVR, EEORIMBFED NS TN TORBRAICHEAEMMNREFEATE D
bhD (# 9 . '

2) HMROBARPEVZ & BESSADRRICRDOTHAL, FEATZMBICR > TR 5
RN AOERR) A7 ATFIRD LI, HBETESHRIATHY . —BHITHED L
Tw3 (Correa 1996)

3) zuuRAAOBREERBREROITIEAEBEBETHY, Bl 2oRBRIIRRENML
OHEERICE D bDEEZDBRD,

H. s raAALORBARICEL T, KO1) ~3) DXdic. MIEOFEMEERMIN D
RTFOBEE2RTHRELH B, '

1) Rossib (1999) X, FhEFBT &8 L LT, OHB6C3F1~ U ATk, BRMEHEAT
KEOEFE L RENHHREARECIBORETHBESAORERROARY (Gemma
5 1996 ; Larsonb 1994c; NCI 1976) . @RI~ 7 RizkWT, 7 2 afL AT L BB AE
HERAL & E 2 b ST TR R MR RY b h b b O ORI R bz
(NCI 1976 ; Gemma® 1996) . @FKAKF D7 o ukL A RE2Z T HEOF347 »
T, FROZ RV I o F vy AE (LIE) OFBRENPBRESNDL bOD, Bl
TIIHFS T A FE &7 vLarson® 1994a ; 1995a), EWVW-oaBEHIT, EbiK@7nrwm
R LDFERAMESBGFEEICLS bOTRAV LW REEOFRORNIT, FRERE
DR THB L ER, BECTHERFRARBHEDCKFE (Robbianob 1998) &< 24
EEIRTWa LT3,

2) Melnick® (1998) ik, 7uedruuAFrroudTaE A7 oG, FFHRLIHEKR

‘ FaEBEBREZRNETOFEEOEMEFINTEY., ACR I Ao AZ 2 THErsan
R LOER AR S BHICHRFEE E BEEEHOBR TIRZVEREL TS, LiL
RBRE, ZOEITY v Rl ARHRENE e FRICEESR - %ﬁ@&%%éf%mbﬁ
BT L RESEES L b OTRAY,

PR R AN BET S L. 7 0k ADERADERE. 7 2L A0REMIC LS

R P IS L BB 2 BRI L3 b0 THY . 7 uadisic & 3RARAICIZHE
EREETAILOEERSTLNS, ‘




# 8 ERBESOEEFHORKER

Golden® (1997) iX. 7 e B FRALDRESAMIAES ) A7 FHHICBWT, 1) ZeoFRr bR
EFEEEP T TRV, 2) 72 aFlail L 3 BBECIFEICET 2RBA AR ICBVNT
AR AR D N ABREORMBRE THO TR END, 3) 72 ui A bhdh B0 TR
AMETRT RTINS CORKHE (MTD) LYHYKE W, 4) 7 eakrail L 5MesEE - A~
EHEAR IR AE U S RB L L L BABET BIRE LVICIBEERSH S, 5) BITTHHREER
Liz 7 v R ABERD A 2T LRI, 6) Mok < IS REN BB AT H
BTBLEZLDZLIEHENCAEANTSH S, 7T} 7 m i sOHREYE - #MAEEAEICIINOAEL
RETETS. Lol Sy ERTRETHHE L, o THRELEM (linearized multistage: LMS)
EFAOBRAITEE L2, EABFE2ZR LETER AV PEBRETHLLE LTINS,

Fawell (2000) iX, Z madrbidle b a2 & 8T, 7y FHDOWiE< U RO, B,
KIGICBI DBBEHEMEEZ I ERRERTVWS L LIE LT, 7 reRL s REFREREEDHE
ThHO . MBCREVECEHEROLEBESBRET DI LRDNIF—ZPFETII b, BIE
WWESWIZTHMREBREKF ORZREVAAREEL LTRETHDI ELTWD,

USEPA (2001) X, ZuodRA Ak ARBAKIZARBESCHAEOHEFEICELS KRR O

L L. EFBEBAMBMI AT SRIDUTORE T, M7 0% O A A DI & /2v L ik
RTNB, fEoT. FERNAENE MRECEAEEEL S, ) 255 CEA» DB SHRID0.O1
mglke/H (2—2 (2) BB) T, BAOEMEHSZERTEHLLTNS,

WHO (2000) BAKEHNA KSA L DHT, Ty MBI 2BEBOREL Y FHRA > Mzl
Ta=y FJA742X107 (ug/md 1%BRELTWS A, ZHhIZEHC 163 (WHO 1994) %#3[A L7
HLOTHD, WHORREZL2HE (VSD) ®EHHEL TW AW, 1051324 pg/m3E 725,

WHO (2004) ¥X, 7 2 ud sl L dEZREDICBITDREP AL BEF~OEBEZECLY
B 5OTHRLS, FRE RIS L BRBITIC & 5 2 RIFER L LTV 5, #oC, HHARIR
7 B3R BNTNOAEL (3 3V FLOAEL) W RHESEGAE % b0 TH I SN BB Tl BA %3
ERBZERVTHAI L LTS, £/, Heywood b (1979) O X OTIEMERELED T — & % A
W, TC (Tolerable Concentration) = (.14 mgms& EHI LT3,

%7, Jorgensond (1985) DT v F~DJBARLIC & 5 BRER CHRBAREFRICHIT 5B
BOEHRBEEE S LW, & P TOBRSHM 21T -7 25, PBPKEZ T LS FD5%MH
SFRINIEE (TCos) 133.9 mg/L/hrThote, TNEAEFKBERVCRRBECHETS L, e
113,247 mg/L, 147 mg/mdTh Y . £ DISWIZHE FHMEIL, BOBK T2,363 me/L, KK THE74 mg/ms
Thot, LU, ZOMEEA XHFEHEROS%RAEREM (TCos) &V ITBMTHL . MaEER
HCEAINWVEREL~VLORER LD FHRTH D BTN D,

CalEPA (2005) iX. Jorgenson et al. (1985) & NCI(1976)D#iFICEIT 2 T v NEEEZBELE L
THY 7 A=7H@EER (1990) ¢ Bogent (1989) i LV HEHEhica=my NI RS RUBED
HOBEFREEH LI, 5.3X106 (ugm¥1 Bbo L b FiiEhira=y FYRZ LERLT
W3, CalEPAIXEERESHFE (VSD) EFHE L TWARWA, 105~ idH2 ng/m3L 25,
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2—-2 #EHAKLNOFER

(1) et

a. =tEEE

£ 10 ICatEERCET s EERMAETR L, :
suuRAADE MOHT 3 Ek A ABEIRIMER TH D, £, WICHTHEE, BRREHEE
X BFFAL, BREEIXEIT, S IO FTRIREIC L 5 DRRRERNEETH D,
T, BMERCHN TS, REMER., ARTHRE. FFRER. BRMTEELRY, HER
N#5iT & 5 LDso %, 120 mg/kg (DBA/2J < T R) H5 1,300 mg/kg (HSD 7 v 1), BAMR
Fic kD LCso (6 FFiE) iX 6.2 mg/m3 (M OFI = X) Thots,

7 v m R KR & O R U 2380 5 28, RAEHEICBIT 2 8EE, WA LN
TR ol R

# 10 SMUSNCETIEE
EFk%TéT“

Goodman & Gilman (1970) k3 &, ZuuaRLLORREMI LY, R, BH, EiEZv.,. FRE
Ik 2EE, BEAROLNLIBENVE, SHIREMRTHTEELEEREDLRE,

Winslow & Gerstner (1978) I2 L3 & RO X DERIIBRA L RETH Y, BOEFERIL
SEETCRIAb gL EE SN,

Kluwe (1981) iz X3 &, 7 aRL AORKENC L 32 BRATFEESHERrENHICAONE,

Vershueren (1983) X5 &, 2.5 g/ms, 1RHED 7 n R AL LRABRETE F~DOEENHED L
i, 10 gm3THEEFICRZY, 0.25 gmd3TRREEFIERFLBESITWVS,

Harada® (1997) 2 k3 &, 91313“1‘/1/-5@‘5&)\%;425&55%&&51 DO, AER, O
BEDIETIZES LAREEFS|EE I T EHREIA TS,

BERT— 5 (055 )

Kimura® (1971) ic&k 2 &, HDSDT v b (6~1200/3F) ~OHER 05T & 5 LDsofEIX, 440

mg/kg (14H#) . 1,300 mg/kg (young adult) . 1,200 mg/kg (older adult) TH-7z,
Tlett® (1973) X% &, HEDCSTBLI6~ & A RN G L & 2 5, B~ 7 A CRATRE B
BOBEBHE LAY L OLFEAMEAEREL 08, BTIRFBEOERERCHTEHERR LN,
BEE L ORB LI RYoT, | |

Hills (1975) 0k 5 e, BEEKENEE X ALDsffiit. =7 R Ti120 mg/kg (DBA/2J< 7 R)
5490 mg/kg (BECHTBL/GI< 7 Z) DEETR L, Rfic L3ERBD LN,

Vesell®> (1976) tx. BEODBA/R~ 7 X, C5TBL6~ 7 AL UFHHEOF1ZAWEER T, BEAL
DHARDERE, BEECHTIRSEORMELIHHE LTS D &R LE,

Balstgr:‘: Borzelleca (1982) %, HEDQICR~ T A ZFVWTHEBRR~OSMEE (JEELTH, Jﬁﬁ%"ﬁﬁ
BET. BREMER) 2~ b 25, 480 mghkg?d HETEEU Lo~ ¥ RCBERBN, BIEER
UAOSMEEECE, FRER, BRI SREE L Bbhi, |

Kitchin & Brown (1989) i%. M®SDF » Miz0, 54, 160, 480 mg/kg/H % =— L MITIRETH
HERHRE L, BRECTBRODNAGE, IN=F BRRMR (ODC) FE, P-450EMH, FA ¥




F A P ER M EGPTEE 2 JE Lz R, 160 mg/ke/H L EORETODCEMED LR (p<0.01) |
480 mglke/ B B COGPTIEMHD L8 (p<0.01) RUP-4507EHDIET (p<0.01) 2RI,

Raymond &Plaa (1997) X, SD7 v M7 muafi A FHERARE L EZ A, BEMREE
(10 mL/kg) & LTHALH (EL 620 emulphor) /A LIEH/AICHAR, a—rF A A2ER LR
EOHEBEDRIRBER LT, '

Keegan b (1998) 1X. 90 R D#F344%5 v b iZ0~ 1.5 mmolkg#® AKHEHEE (10% Alkamuls
EL-620) IZJRE THERE L, MmEEEREOE:LFBEEERGF LER, LOAELIZ0.5 mmolkeg
(60 mg/kg) . NOAEL}X0.25 mmolkg (30 mglkg) ThofzbBHEL TS,

BERT—F (BARERR)

Deringer® (1953) K. M4 DRHEO~ 7 Rbg/me% HA (1~3KH) BARBES L5,
B R AR LB DT~ U A DM C TN L, REANCRS & C3H, C3Hn A, HRITEZRM
BEVAS, CB7BL, C57L, C57BR/cd. ST TN R b,

Scholler (1968) i, SDT v M HEERARE (GRH) S€hks 5, FROMEE/DRIFEOILLE
R RS — LOWEHE, P NETRT B ERREMA RO, FFROENAHHRCEBEFRD
MEIZ LY, 7 e eRAAOFERRERINEZ Ehb, FFROERIZS o il b @fﬁ%&‘%ic
BETS EHEESND,

Gradiski® (1978) X B &, RABREIZ L HLCso (6FFH) X, HEDOFI< w7 AT6.2 mg/m3“C3b

o,

Frantik® (1998) ii. "PAEEEROKBEE TR o n RV AORBEBRRAL L5 EERERTSH
D, Ty h~D2.1 gims, ARFHEOEARE T, W 5o EREA f(significant subnarcotic effect)
BREENE,

 Kasaib (2002) %, MEEOBDFI~ Y A RUF3447 v MT500~8,000 ppm#E2BH (6K:H/R. 5
AAB) WAKRE L: 25, T FTi1L000 ppmBEE CHRLTIXR bR o7228, 2,000 ppmBE T,
17/20ICHRZD B D 5 Bz BT L, < 7 A TiI#ED500 ppmit TYI0LA2H , H01,0000 ppmBET
9/10IEH4~6 B ITFT Ui, WHAMPEORBORER, v~V AOKE TE#HRE, M THEERERE L
LTEZ BbRER, Ty NTHMREE b ICIFBERCEEERR LN, <7 AOHAIE LR
BRRE T/ T,

BRI R

Trokelson® (1976) I%. VX OEM~7 0 oRL A E2U4BEEA Lz 25, REILLTIR
Fin. B, TR EDE, £, UVEORICR L THE, BE~OHY, AKL, ARO
EFECIS L OB H iRt BisE S h, '

b. EE’E (A ﬁEELUﬁ&ﬂE :
‘% 1LCTERYE (FERHE) a%&(ﬁlﬁﬁalﬁkﬂﬁﬂ"%iﬁ&%ﬂﬁ%j‘b?‘u.o

b MER 3 BRSOV TR, FFAPREREE SN T3 (Bomskib 1967) . Lib (1993)
23, NOAEL#% 13 mg/m3 & #& LT 54, uth':F'C’Dﬁ‘flﬁ%’ﬁ#ﬁﬁf%kﬁmﬂﬂlgb\

B FER ik, Larsond (1994a, b; 1996) . Templin®b (1996a ; 1998) | Kasaib (2002) |
Yamamoto® (2002) (LM — & IXFl—OMREHRE Lt RP@BREHEHS AAM AT vk




A F— (1994) 28 LT, ) ELOMRICLD, BB, I, S I EER 52D
ERFEEINRTWS, Zh oD, Z7reRArsEIEEREVZ LRbhaTWa (WHO
2004) . FEAUBB CEIBEEEOT(LICINA, MEFEMICE, BNEHE. M. B, 2k
BESNTVD, 3, MEFOERLN (FF 2717 —ERE) oEkoft, #r—r1
KT, ITABESEERE (fatty cysts formation:fat accumulation)o%iﬁi‘%ﬁ%é‘#’b’(’b‘éo WHO (2004)
B, BE~OBEL LT, 7 nadVAOBERANT v MR U AQSMMOE. BIE, HAE,
BAEZFIFEITE, AREOCEEIECRNVEELD TS, Zeafm b hOBERBRICIEE, R
WA, EENHD, 7 oeFS L ARBEERLEEL TS EbHELTNS,

& 11 HigH (ERl) SHRUEESKECET 2H8E
b T 5T —4

Bomski® (1967) i, 10~1000 mg/m3®D Z 1 12 45 )V A2 1~ AFE RIE TR S - 3 68 A D FHE T,
PR BB SH I IHBELIAD D BOSATHRERFRS A LI, ZOMICH IOANTHERSZ BN
TEY., 7uaaRVAIREINLZHBHE TIE. FFROBER) 2273 BRERICERTIOFEE -7
EHELTW S,

ZuafRLAREREEGEEITEELLBEHMICHETIHEX, 80~160 mg/m3T4» AL
(Phoon® 1983) . 1950 mg/m3T64 ALIK (Phoon® 1975) , 10~1000 mg/m3T1~44 (Bomski
b 1967) LHMEIh T3,

Phoon® (1983) &, LU A R—AOETFHRB TR TEARE L2 hHBEEELSE#E L, 1
{13400 ppmE B A5 7 1 0 R LOBRFEN B o I AEEBE O BMHELIAT, IEIIEY 4 L AMHF
RLBEINTED, LFDOZ oo RAREIZ0.1~0.29 mg/100mLTh ot Mo 1FiTEEss &
LTZuaRba2@ALTWEREOSE (18A) C. FEOERE R, GH 7 2 oRL AR
EOHIE TIZ14.4~50.4ppmTH otz & ENTWDH S, RIERF L OBIIAHTHS, “hb0EEH
ETEHRBKLUOBRFREBETFDBRONED o722 b, T VAHTFRETRWEEZ BT,

Lib (1893) i3, 7 2 a R ADEBERE ST - 5B#H (GTESEE20.5 mg/m?, 4.5~141 mg/m3,
FENREEFIT 8, 1~166) 26§ & LIeiiE T, HEE 2 TR E13.5 mg/m?2 (14.0) | 29.5 mg/m?

(46 \) DIEBORETLYT THRE LR, BREROBHECAE 7L TAT I VEERT A
72 Y DIFHRRETREINIBEOHEERA LN, HRITHT X F COREBELRDEN, [EKE
EROBEHE TS mgm3TIEESRD AR P EHELTWS, '

Aiking® (1994) 1%, IBESFEMITHI0FMU EOBE S L TWA 2T FOBEHEFIONE, =
WA —ADHEFHTIEI0AN, BERBENT—AVERBRT 88 AT, #Bi: LTa—7K
—ADEFIZAE L BHIC, HEAICBRLTE2-I7es/ar Yy, 2Vv7F=r, RTHICELE
LTGOT, GPT. v-GT, Zv7F=r&HE L, TORKE, BEELRLTL8-2I/nrl s
Y UIERT-AFIHERECOTAERARICEL ., ERTHB LR LB VVERICh -7, BB,
7 v RNV ABERBEROENS—AKT24.0 pe/l, B F—AKTI84 ng/LCh o7, HRE
BEVCBAT-NRAIREROLT 7 v o R LREIBHBRE (0.5 pg/l) KETHH O,
ENT— VR PEHET0.6~1.8 ng/L.TH -7z,
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B EBRT — %
O s

Tlett > (1973) i, HEHEDC5TBL/6~ ¥ A %, Smith & Hook (1983) 1ZEEDICR~ U 2 % v iz
HBENG, 7o i AlL3BRAT OB, SRELREME oFEESICEETA D LB
L,

Uehleke & Werner (1975) X, v~V A, Tv b, UHXOFI 7oy —Ah L MELRE, 700k
1PN AN = & R D N Bl ot R EIU??]UIJJAT;:‘P‘;\ D> A>T NOIETH-TZ
L LTWA, B, IWELRE. "R il LA EESRD RN,

Heywood b (1979) &, M0 v —Z AR (6~18IL/E) 7 mrk/Ah0, 15, 30 mgke/H %
754 (6FME) BHIRNERE HOWEBIBRELLT) LEER, HFEWHER (fatty cysts
| formation:fat accumulation) OF4, SGPTO LR %38, Zh bIIFEEEES OIS OMEELTY |
& LT, LOAELIiZ15 mgkg/ B TH D & Lz, 2B, EOBEOFEHORELHEML CWinholz,
F 12ICFBORBENE T RT,

Larson® (1993:;1994a) i X5 &, FunaRL i, BRAMEZRTOLREOHMEEDRE (o
— A ANVEE) T, MB6C3F1w v R (140L/E) OFFRICFHENLHIRES - BARMERIE24ET
EREL LTS, —FH, RRSEFFRETYS, Jokis CIITHIaRS - M. FEFEREF R
HoNeholt DR ELH B (Jorgensond 1985; Larson® 1994a) .

Larson® (1995a, b) X, MHEF3445 v b (5~ 1205/ ZAWEZEER T, 7 ow R/l A6
~1,800 ppmDHFAKEE (6~110 megke/ HAAY) IC_T, BERORES (o—r A/ VEE, 10
~180 mg/kg/H . 5048, 3B OFBHF - BHEMEEE ., MREE - HEEMRIGPRSEBRICEK
YA LERLE, FFEA~OEBEIC O W TS TR OZEL D 27208, BEMEIC OV T,
BT RS, BT O REAEERED LRE,

PRESHEER LGRS BESLAT oA HEEZ— (1997) 13, HEOF344% > b (50UL/EE)
120, 1,000 ppm (45 mg/kg/H) OEETZ ookl % 1048MPKERE Lz : 25, 1,000 ppmit
DR - DFEHE R CRER ERbE, SERMNEOIRE, RROMAD R Y, BECHERMERL, R
IR, TR IR AR, MREEEORERCEEREMERDE,

Ammann® (1998) iX. HEDOBEC3F 1~ 7 AR TEDTF3447 v F ORI BIT S 7 aa R A0
B-RISHEGRERS, SV EZFFo0fBE L bTEIE (1 nmol/l) YD r oo BT,
BEEFEL-HBEEERAETA L. %ﬁ%ﬁmimsoi:x B E T NBFA L ORRNSE ST
BLEERLE, '
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R AFEER

Torkelson® (1976) X, MEHED T » b (12004 | BBy b (8~12[EF) . v IHF (2~30L)
120, 25, 50, 85 ppm%, A XIT25 ppm%E6x AM (THERV/E, 5B/H) BRABRBERLEZS, £
FOMERED P TIRREBE R USWEICKE LR ESL (EENSEEO/NEPLFERERE, 22
Kb, BRI, RME) 2R, KT v FOBRZERR LR 25 ppm TRESR L LN, BT Y
OB HEREBIEN o7, o, 25 ppmBEOLEOBR TRME LR ORBER, MEMEFR. R |
SRR LLIL, 85 ppmBEOHET v b, MEATy b, BTV F, 25 ppmBEOHE Y ¥ Tidhf
fbHbhit, |

Larson® (1996) ¥, HEHEOBECSFi< 7 X (5~150L/4E) 120, 0.3, 2, 10, 30. 90 ppm%4Q
~13EREARE (6R5H/A. 5RAEDHAVIXTHAR) L. MRS - BARERISE . B8
PR BRI Ui - ARG S RO TN & T, BROBHEIHEDOLTHY, |
AFEDEER—RETIRERHICOL bR, 90 ppm#f CREEMBERISORETHALIE (S
HOMEBOLR) OFZBNBEE L. D030 ppm! EOHKTHED IO ppmﬁif‘ﬂﬂaﬂfﬁﬁﬁﬁ
OHERBEMZRDE, —F. 10 ppBE TIXEEEARBO b T,

Templin® (1996c) i, F344F » b+ (5~9PL/#) 120, 2, 10, 30, 90, 300 ppm# 4R~ 138
WAIRE (BREEI/E. SEARHAVITHAR) Lk 25, Mo10 ppmil EO#E, B0 ppmbh ED
BECAREREMOTE R 2 8bic, BISEE RSO L R0 | TR ARSI B8
MaHEmaEeRE (LIE) A28 (THARCR30 ppmel b, 5048 T390 ppmii k) 2 Y, BEWR
RIE U BB A BT8R T, FTABEROZEki%, 90 ppmEE X300 ppmE CEE X iz, &~
ok, BEOWHICIXI0 ppmEl O TEE RA OB RE & HEEMm, B ERZORR [ R{AR
LM, 0BT ppml EOBTEREF N LEOEHREZTEHER, 2 ppmﬁ'@@%ﬁﬁi%d‘ﬁﬁ

(mmlmal) OEDTHoTn, :

Jamison b (1996) i%. MEHENF3447 v b (5~9IL/#¢) 120, 2, 10, 30, 90, 300 ppm#% 133@?3 :

(6F3f/H. THXUX5HAB) BRARE L2 L 25, 300 ppmBEO L IZFRIEE RGO/ (RBEEAMR
DR O IBIREREIAE) . TGF-a. B (Transforming Groth Factor-alpha. beta) DFEX
JSTLEN R b,

B REFIEHS BAAACAT v A HEEZ— (1997) ik, HEOF3447 » b (50PL/4)
(20, 25, 50, 100 ppm% 10438 W AR (6HER/H, 5EHAR) ¥ & 25, 25 ppmE LOBED &
G EROZEMRROIRE ERELA, BFERMEOBRE. BROBAZ Y, 50 ppmbd LOBOFET
RAEER, ERRAS OBIL. 100 ppmBEo B CLEMMIEER OR AR A BERRMER
Wiz, £z, 0, 25, 50, 100 ppm#% FHRICHA SER2HB S, 1,000 ppm (45 mg/kg/H) DORETL04
BRI E Lz & =5, Oppm (EBOHREDH) BRUL5 ppmbl EORET, MARBEOH & R
RONEHEDMIZ G, FHCINEN, SEEMRESERORERICAELENERD, 2055
BECHEIZ OV, RARBLENBREORENBIIMAE SN bOUEORELZZ b,

Templin® (1998) i%. BDF1= A (8L 120, 1 (BED%) . 5. 30, 90 ppm% 13iEM (6
Rif)/E . 5HAE) BARE L TBBACHRA~OREERE Lic e 25, BTRREREICET LI
RESMOMEIE AL bR, HETEO X 5 RN T, SFITIE, 30 ppmBl EOROHE,
90 ppmBF OME TR EBOFREREMERD, HHED 30 ppmf¥ TH/PERIMEDHERR, 90 ppmET
| ANEERP LR B PRSI AN TZERME, AL B, FHRROLIEERARCHEM L. —F. B
TIHEEROE IR L HTIHREFNEMLLUEOEMGE Z bR 72235, 30 ppmEl EDREDRE
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CRERE O R I BRI AR L AR ORISR b, LUEEECHm L,

Kasait (2002} i, F3445 » b (100C/A%) KUBDFy~ o2 (1053 % 13BER AR (68
/R . 5EAR) Lick 25, FIRCERE. MIEoREL, Sy, SHCRIEMIROERE, i,
Zefuibie ¥, AEECR EEOEE, FIEE, FEENEL, AKbREOREZRD, IO,
HEz FRA e LTS v PR~ 7 A0 TS50 ppm, HET100 ppmASNOAEL, B Tl
= 7 A 12 ppmA LOAEL, % » FT100 ppm, #Z v bR~ ¥ X T200 ppmA*NOAEL, £
BECIES v RO 9 R DMHET12 ppmASLOAEL Th -7, |

Yamamoto® (2002) (BIEOFFRICE LAHBRARIZ, FELITHERTS L L i, #l7T—
Z RO @iE L FREBEE RS BASNA T e/ HRE L F— (1994) 22|
L. ) id. MEFEDF3445 » b (500L/EE) 120, 10, 30. 90 ppm#Z 2R (6#5[@/H. 5B A8) WA
RESEEZA, HEOI ppmBETHRET B L TEREREL ., FHERIEREEN T, Fk,
MERED 10 ppml EOBED S TEIBE, B EE DOBENR R ER{EAE, 30 ppmi EDBEOBRT
SEAL RIS ORI, RS EEEORK, 90 ppmBED O TR CZe LR E 0F A RICAH B En
2 (B 13, Fl14) , ZOERND, BEBFREEZ= FFA k& LT, NOAELX10 ppm
b E LTS, -

F7r. MEEOBDFI< WA (S0ML/EE) 120, 5.. 30, 90 ppm%Z24E[ (6FFf/A. 5A/H) RARE
K@t b o5, 5 ppmbl EORO MM CREITA RICE o T 85, OS5 ppmiBtits2E, 30 ppmti
OB E CICEHE L, 7. 5ppmEl EOBEOMEED BE-TRIRE, 5 ppmbl EOHOHE, 90 ppmiE
| OBETIR R o R UIER ER{RAE . 30 ppmEL OO HED FIE TITALRME O . REER

FEDEHK . 90 ppmBF O MERED FFIE TRERAZS M, HECRTAMBRARME L S AICEIRT 5 LB X D O RREM
A ORARICEZLEMERDE (3 18, £ 14) . TOEEMD, BESRREL FRA ¥
k& L. NOAELIZ5 ppmic 25 & LTS, :

# 12 BEROHRST5FH)C&SE—TNRITET SIFERTME (EITFHREEE

FFSRAEERE) (Heywood 5 1979) :
HRFMME HKHEAT3 JERigEE G+ 51 X

B .

(mg fkg/H) A ¥ A R BN - 8 - P - AT

30 i3 7 0 1 6

fHE - 8 4 0 7

i3 7 1 0 6

15 i 8 1 2 3

WY B 15 0 7 1

(= bua—) 13 12 3 3 0

HE 7 1 2 0

RALE M 5 1 1 0

A= S F: V7NN HE 8 0 2 0

IEEAEY X i3 7 1 0 0
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#F 13 BMARE (1048/@) ICXBIIVARUT Y FOREREDGHELER
(FBEEHIEGS BRI FTT oA TR 52— 1994)

A) =vR

: HE i3
Th—7 %f 5ppm 30ppm 90 ppm %B  5ppm 30 ppm 90 ppm
PERE L 50 50 50 48 50 49 50 48
EPAOBRRE (BE) 0 49%%  grEE ok 0 FTHE 32Er g4
M Aol P 22 9 1%% 6 6 4 7 9 18%*
FER - > A3 ARk 25 OF*  12%*  jOF* 27 30 31 36*
ML bR DM R O ERE R 12 15 20 21* 4 21**  14**  95F*
BJROFER LR vAE 34 29 29 14%* 3 4 20%*  18*%*
B Fvh

H it

T h—7 : *tf 10 ppm 30 ppm 90 ppm *H 10 ppm 30 ppm 90 ppm
HEEREN 3K 50 50 50 50 50 50 50 49
I O AE 0 1 0 g% 0 0 1 3
AR 4 4 9 8 1 2 5 0
BFERAOEIE (Bibd) 0 35**  f4rr ggEE 0 39%*  43%%  28%*
A 4 15%*  23%%  3g** 0 6* 18%*  3p*¥
WL _k- Bz DA SE 1 g¥*  28%% g 0 LR - | b
R EROEMEOFR RE 0 42%  50** 43 0 43%*%  48%F  45%F
TRt Bz DT 0 0 1 6% 0 0 ] 0

*:P<0.05, **: P<0.01 (Chisquare Test)
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= 14 RARE (1048 IT£ETDRARUZ Y FOFEE BRICETIEEEHRED
ReaE (Yamamoto & 2002)

(A) =R
B i 3
diand %M 5ppm 30ppm 90ppm %fE  5ppm 30ppm 90ppm
BRENEL 50 50 50 48 50 49 50 48
M
H DR SE 0 0 0 3 1 0 1 2
HokigsE , 1 2 6 2 0 0 2 3
FERAZEME 4 2 6 24+ 0 0 0 6*
ZE SEADE B 3k 10 1%* 1** 5 0 1 2 6*
AR B 6 0* 0* 3 0 1 0 3
T FE AR R 3 1 1 1 0 0 1 2
A B 1 0 0 1 0 0 1 1
2.
ATHE RS O RZREAL 0 3 43%*  42%* 0 0 0 4
MleEOFERAMEOREN 33 40 g** gx* 0 4 3 5*
2+ 7 1 36 34 0 0 0 2
-3+ 0 0 2 0 0 0 0 0
R RS B 0 0 11%*%  14%* 0 0 0 0
I R AN A HEFE 0 0 1 2 1 0 0 0
®B) v F
H ' it
L %H  10ppm 30ppm 90ppm %R  10ppm 30ppm 90ppm
ERE © 50 50 50 50 50 50 50 49
e ‘
¥ RANR B 11 16 16 18 15 9 20 26
R i B 4 4 5 6 4 1 2 7
gl 2 5 2 3 0 1 0 1
L T A i B 4 6 8 8 7 5 10 4
BeHR 1 1 1 1 4 2 6 9
Zo AR S 0 0 0 0 0 0 2 5*
1.
AL PR AN DR 0 5* g% 0 ] 6* g4x*
R REOTER 0 0 9* . 27k 0 0 5* g8
BEEITHEE R ORED 8 11* 10%F 17%* 8 19%%  27%%  15%*
2+ 6 10 24 14 15 7 5 3
3+ 19 15 8 2 14 3 3 1
4+ 19 8 2 1 4 2 0 2

* :P<0.05 *%: P<001 (Chisquare Test)

2) HIEOFHEROBERKROAI T —TRT, +: 2RE T 1 2ORMEPICHOTPRRELR
HBH, 2+ ST 2oL FORMFIC 4 0B EOFRERBD D, 3+ 2EB T2 U LOLE DR
EE2RDD,

b) (@I OB I Kawai b OBICHEV, 4007 L— FiZHT TR Lk,
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c. HWRESM ,

7 u R LOEBRERECET 2 EERMAER 1HICE LD,

B MEx AFEIC OV TIE, BREREIC L WAL RBEIRES L TVAY, ERLHES
Tk OB AN T ERRERICOHE L ERRDHE L VWIRERL LN, Ry o aiL st
DEIANBRAEZVZHBEINTHEZEPCHEALVSAVOBRBTMGTRNWI ERERBEERR BBV,

Fi, BMERBRICOVTR, Fy b wUR - UFFITHTEI 2 a RV LORARED D VIEE
NGRS T, B ~0FERE, B4EBE BROVA X - KEOED. FHREROENL) 3R
HHENTWNWD, Fiz, BEFEMEIZ SV, v VARTT v FORARBER TIIRD oA TWDH B,
Z v PRUUYFOEOERSHR TIERD N TRV, '

EFTEICOWTIE, FOWEENEZTRTHE L MRIHNIR <, BE~OBEIBEMmcEEEZET
DL THESHh, BRASEHY X W BZHESE VLWV IBFIRIXV., WHORO0D Rk E LD
T TW3d,

% 15 AMSAEN(-MT HE
t MNZETAT—H

Kramerb (1992) i, KED 7 A FTH D A0 1,000~5,000 A DET T, 1989~ 19904 D Hi £ T
IhoToEEE (2,500 gil) . BE (BTEARM) . FERNREEE (IUGR; 53—k F A AR
) LEBOBEMOANAKERE (1987EYK) OMMFEEHEALE I, 7 naflARRHE
FUERRE (1 pg/l) OB TIUGRIFISHHTH 7N, FEOESRENSSE THELOIUGR
DAY ZiE 7 v r R ABEL~9 pg/LAETLS (95%CI; 0.9~1.8) | 10 pg/LLl EOEETLS (95%
CI; 1.1~29) THY., TREVI REAF OV TH, 10 pg/LLL LOFECIUGRD A v XHhit1.7
(95%CI ; 0.9~2.9) Th -7z, JUGRLSDEBRLZDMOD kU ~u A & VECHEILE bR
oty BB, AV TOBRBEIMTRNI ERENG, BESBEOTEMESETLERL TS,

Wennborg® (2000) iX. 19455ELIEICAE ., 1990~1994FEDRIIC R 7 = —F » OIS OHF
FEEFISIIEPF A CIFLL MW ie Z L D5 2 LRSI FHEBHIG OBRE L TR Z R
L. FOR, ZORICSS6HIDFERH D, 7 R/ L ARER (86 Tk, ESRUHER
BTG O RWEN A v Xt (2.3, 95%CL; 0.7~5.2) KHVHEEAAZLNEET Thol, R

B, BEMNRBERESIZOWTIRBEBIh TR,

King5H (2000) 1X, A ¥ ®Nova Scotia T1988~ 1995 FIZFEED & - I FERE1974) (500 gJJ\J: ‘
OBEBHE) T OWTASEAD P v 2R G5 EOERERAL L5, BROES, RETHE
%O Y 227 (RR) 1 kU g A 20100 pg/LEL EOBET1.66 (4440, 95%CI; 1.09~2.54) |
7 o m A A100 ig/LEL EOBETLEG (3761, 104~2.34) , 70ED2 1m0 X 220 pg/Ll EORE
T1.98 (214, 1.23~3.49) THY. FHRICE»-oT, £, BEOEHKENIFRH THoETIFICHY
A AFELRREEZERBEBIZR O o, BREEOHEESHTIZ, BRrD)  m XX
wo@mMLwﬁf¢m(mw\L%~mﬂﬂ\&au$»Am0%muL®ﬁﬁ&w(mw;Lm
~6.03) . TREVZ 0O A F L 10~19 pg/LEET2.32 (126, 1.18~4.55) THY ., RRIZEZICH
hrote, BB, MERTR RN ~uAFL, 2 a kA LR850 pg/lkil, TREIran X Z URE
pe/LAEMOBTHY , ALV TORBIEMOFEIIZEELER LTS,
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Dodds & King (2001) %, Nova ScotiaT1988~ 19955 FRERD 3> 7o HAEKRF R & AKEARD k
Va2 5 R DBRFRERAL L 25, BHOESRURA TREROMET REAORRIL, T uE
VrnrnXF 20 ng/LEA EOBT25 (106, 95%CI; 1.2~5.1) L FEICEP-RB, Zoafl
ATH100 pg/LBA EOBETH 1.2 (17TH, 0.7~2.3) Thotk, Eio, RAKEREORRIZZ nukl
LT5~99 pg/LHETL9 (1941, 1.1~8.3) ¢ FRICE -7, 100 pg/LLL LOFETIZ1.4 (144, 0.8
~2.8) THY., LIEREEORRIZI00 pg/LU EOBETH0.7 (4761, 0.5~1.0) . OHEHORR (T
NOZ4, BEOFESTHE) 13100 pg/LLLLOBETH15 (166, 0.8~2.8) T, FEENZ2,hoT,

B, MEFITI o R LR pg/LERH, TRV an A F 05 uglRHOBEThHo T,

BER T — 5
REOREER

Thompson® (1974) X, D Dutch-belted™” 4% (150L/8) 20, 20, 35, 50 mgrkg/H ZiEiR6
HMH188 £ CHBIBORS Ltk 25, 50 mg/ke/ A #E THRERMOME 278D, FEEICL V4T
DFERH LN, 2050 me/ke/ H FEOEIRCEHEEIZEZICIEL . 20K 036 mgkeg/HEDKIET
FEEEOFEREORERPARICHM U A, AREFEENL. —IEYS D CHB LBaicind
BELRPoIEPb, ThbORET s o RV ADHFREITRRESEE R IR L ZE X
bhiehot,

Burkhalter & Balster (1979) X, MiDICR= 7 A2, 0. 31 mg/ke/H 2B D21 H AT, HEEIL
WO T THREBORS L. EHICREBMICLERTENORBORS 2 Z R T Tl L T
OFRITERAERRE R L), FE, MRTBRERAR L bRBIIED bl

Ruddick® (1983) 1%, HiDSDF » + (16PL/F¥) 20, 100, 200, 400 mg/kg/R ZiEIR6H 2510
AREREIE NS Lt 25, 100 me/ke/ A SA EOR OB CREMOKERIMOME, FFREREORE
M, ~ES o rBERE~< 7 Uy MEOIET, 400 mgke/ A CHBEEOHINCFEELR
B, 400 mglkg! B BT 5HIE 2 S/15EAIET Lz, EIR22H DIRR T, 400 mg/kg/BHTIK
KE - RERELHE - BEFOHFHHENEHY, ThbIREERICEIIbDEELI LN,

NTP (1988) % (fAnon (1997) 1. MEEOCD-1= 7 A (200L/3f) 20, 6.6, 16, 41 mgkg/H %
MEEN&E L CEE L2 {REREEERBR OB R, St kR U 4E e (R - RikE
%) THTAEERR O, F1TIE, 41 mgkeg/ HEOH CHIBER, HTREEAEEDH
BERHEMERD, BTRTHBOEERAR NN, BETHEREEEORTCER X2k,

S

Schwetz® (1974) X, HDSDZ v M0, 30, 100, 300 ppmE4LiR6 H A2 5 150 MM ABREE (7
REfl/H) &B7ed 25, RIS, 218 OREBHOKEIXI00 ppmih EOBTHRIEL, #iR13A
DHE S 30 ppmBE THEWE» 0T, Eie, HEIR21 A OB T, 300 ppm#Bt THRBOFERET.
PSR DA & RN R, RIETE, 300 ppmBECHE, BHE. —H% 0 OAFERRROEE
IRIET 2%, 100 ppmBE CRDEMCKIA, HIL, K TRE. WEOXKEA, BEORLEESFE
HI U7z (300 ppmBf T RES P2, BEHRERTE b o) , ZOHERNPL, ZruiR

WV BORERTGAEZRL 0B, BATERRV EEFIIHERSIT T3 (BEOLOEL = 30 ppm) .
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Murray b (1979) %, HOCF-1< 7R (34~40[L/FE) 120, 100 ppmZALIRI~TH, 6~15H,
XIE8~15AICHARE L, HIRISEIZHRIE~DEEL R fmR, ER1I~TH X T6~150 D100
ppmf¥ CHIRMFRFROFRZET 2RO, o, HIR1~TH XRU8~15H D100 ppmEf THRIZOMK
H - FEEOFBRIET. 8~150 D100 ppm#} THHZORAEICAH B RIEMERD L,

Land® (1981) i%, BE® (C57B1/C3H) Fre 7R (5PL/EE) 120, 400, 800 ppm% 5 F Rk
AUREE (AFER/A) X4, BRBBAICEF~OBELHJ L 25, 400 ppmll LOBTHETFOE
RERY ORAER|IZHE RN ERDI:, ’ :

HEOWistarZ v b (200/8) 120, 3. 11, 30 ppmZILIRTE 15167 £ TRARE (TRHH/H)
LRl 25, 3ppmEl EOBTEMEOFERMA AR b, 10 ppmil EOFEOFEITFRIZEDS
o7, Efo, 30 ppmBOREM) THIBEROFE2M, BETKE, EREOCFERETEZWY,
HEFOEILBES A bz (Hoechst 1991 5 1993)

in vitro D5

Brown-Woodman® (1998) i3, SDZ v FOi5#IE (JRIR10.560 . 12~ 15(FHi#) 20, 0.5, 1.1,
2.1, 3.7 pmol/mL%40RHEIRE L Z 5, 2.1 pumol/mLUL EOM TR AICFELEBHSE Uk,
3.7 pmol/mLTid, IRER4RFHA LANICIREIED MBS ARIBEH £ U, 16R 2133 L RIRFEs
ERICR b, | : -

(2) &

ERSE S X D EEFMMOMEEL R 16I0E LT, ,

—EME U R 7 IR D BAREOEEFM T, WHO (2004) B4 XBOREIZHT 5 HIENHE
ATy RBEA b e LTTHERRE (TC) 140 pg/md%, CalRPA (2000) 255 v MEABREITHT
5 HEE L UOBEBOREFENELOLOAELY> S, Chronic Referenced Exposure Level  300pg/m3%
EELTWS,

AAREEFEZST., v UVARARZICBIFANOAEL» L, FABE 147 mgm3zRSLTWH
%, TALOEEIETAEREMOMSKIT. 7 e aRhic XARERATHREE L ABROFED
BRTISEISND bOT, —BBEFNZSBETHIIE, BRALIES L5 E% RED
D) TdHB, | |

# ITE. 7 R RV ARL BRMTE L MIEEEZEE L bOTHS, JUkiE T, LOAEL
& LT, 17~40 mg/kg/H (200 mg/L) DO3BERIBETT v MR~ Y ACEFELOHMARD bh

(Larson® 1994a ; 1995a} . 58 mg/kg/H D40 HE5 CHBOREE (Larsond 1995a) P
b, MEEOERE T, 10mgkg/l OIAMBEETS v MNFRROBNR®, E—rARICHTS
15 mg/kg/H (7.51F) OG- THIROIBNZERTZ R L CSGPT LA RS ShTvw5s (LOAEL) ,
7o, WMARE TR, BEZEICEL T, Yamamoto® (2002) GEHIT —# kR0 EHEL
e REBEZEHIEHES AASNSTT oA Z— (1994 &M LE, ) CL3BDR <Y
ACHER (B) | R EROZEN R CIER ERAbADBIZR S 7c25 mgim? (6FFRI/H . 5HAR. 24)
ALOAELT®H Y | FREIZHFE (LD 2 L TiX, Templin® (1998) 12 X 2BDF1+ 7 2 TD25 mg/m?3

(6R5F/H. 5RAH, 13#) ANOAEL:Zxb% 3,
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e, BE~OREIZOVWTIL, 2ppm (9.8 meg/m3) 13 (6F¥[/A. 5A/MH) BARESE
72F3445 v h CEMEERBICH/NROEHR (Templin® 1996¢) BR.OENTWBEHR, ZOR/NBROEL
HAHEHRORLE DEXBNRD,

DR EBEMICHEZET S L. 2FH (6KR/A, 58A8) ORARBICL > THIREDRT
WHEEFREZLTHWAEEZLNABDF1Y VA TO5 ppm (25 mg/m3) #LOAELL 3500 Y
EEZBND,

%7, PBPRKETFAEZRWEHENS, EMIZ v b - v RIZHAT, ZunRAAIHT D&
SZHEMEVEHERIERTWS (Delich 2000) ,

& 16 ERHEEFICEHIRABEOEEFMEIC OV TOHRE

Wolf® (1997) iX, 7 & ad /LA R UZ OREMIC IR FREEN 2 < BB RSEE
Hiz b X I BREFTRITRIERBARBD bWV E LT, v 7 AEHRONOAEL 10 ppm (Larson
B 1996) P OARFEEGE (3 7 ARBEEEMEI0XEEIOKEEAZEL0) #HWT, bt FTCORERE
fE0.01 ppm (49.8 pg/m3) BREHTEL L LTS,

Delie® (2000} %, BR¥EREICEHB U R 7 MR ) 2PBPKEFNVOFIHERFT AR T/ R
vRARRY EFTW3, HEOHBEEELEM (OES) 3. IR THELNINOAELE LT
FEREBRTHRESNTWAR, Zarfins L HE{LRFIZOWT, PBPK%?““JVEJ& »FEHaalk |
EHRRALEY S ab—va itk v, BHERICEIT SNOAELY S & h TONOCAELEH#E L. T
BRI E SO THRESNTWARITOESA & b E 1T oo, 7 2 2RV LIZOWTIE, B6C3F 1+
TR EE MZOWTPBPKET NV ERE L. REMOERPEELEFERROER LB X, 1RHY
T ORBBEHE L, BT IAVEEFEALT, £ PRB= T AOMRE () OfEERIA S
B L7, PBPKEFATTHINE-VR - Ty MBI 527 ru R LA0RHE, & FOFHIE
L0 BEBMNICAE< ., = ¥ AKHITZNOAELE (10 ppm) % 3\ IOESH (2ppm) TOREE
RBEPE LD FTORBESEEIE, §4130ppm & 23 ppm!iTHY L, OESHETOZ oo b
AIREEEIZ L 51BN 72 0 OHEERHRIZ, v~ UV ADOEE78 nmol/g T b5 nmoligD 15.6f% & 2oz,
EBUFANCETELNESAPLIL. EFOPCRLEWVRE (F-B) 2577 FOoBEEbL, <
TR+ Ty NCEMEERRT S LA ORBMIIERERRN I EARENTL, TROOKRND,
AHENZZE L CREIN-TRITOOESHEIEZFPBPKEF NV & T T AN nikE Ao TRIE L ik
LTHBIEN L_ARREEN TS LR LTV B,

Constan > (2002) 13, LIfE% AW THEBECIF 1= X (SIL/AE) T2 o/l LIREE L FFIROM
KaRFE D BAMR 2 HRE L TV B8, LUEORMZ30K% 00 ppm#BE (1A2. 6. 12, 18KF[, 7R &R
BE) wBWTOLED b, NOAELIZI0 ppmé 4225 & LTEY ., PBPKEF VT X 5 FERSNFH
B, b MO THERLE - MEETEAE 2 TICH100 ppmll EOBRERMBELHEEL TS, <V R
nHE b ~OERIMTICREEREGISE RN L &5,

BAS (2003) iX. Yamamotoh (2002) ORERFEREZ b LICBMDLw&RdDicL 5, M~
2 OEEE 192 ppm. BERIE B T15.4 ppm. M 7 A OFFRIES T43.2 ppm. FF/MY
FAREAT39.1 ppm. HET v FOBRMEEIIETIS.6 ppm. HT v FOBEOBIERT21.9 ppm, TR
Zo M/ NMEFERLCH2.7 ppm & 72 U . BMDL1o? % { IEINOAELME L ITVME S 2o/ & LTV 5,
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xeput Burieqey : IT

FWE ¢
FUHRETHAONBEOHTTH (@
WEQ L hEY (P
B BYHS X H/EsMe @
##% BY/HS
e ByHL (®
VN VN g0 - YN VYN 08 . OI VN. VN — 06 ¢ BEPOT I Fied
VN YN  OI — YN YN 08 ) VN VN - 06 o MEFOT T AE4 (300%)
YN VN @S — VN VN 06 oe VN - VN 06 08 o BBEPOT Iy gqg (QOWWEWER
VN VN @06 08 VN VN 08 g VN VN 06 08 o WEFOT | X&ax
VN VN VN VN —~ 06 — 06 06 0g 0g ¢ @ [HEmET W wIq" (8661)
VN VN VN VN 0g ¢ 0g , ¢ 06 0g 0g g @ BWEET 3y ¥ax  gugdwej
08 — 0g — 06 0g 008 06 008 06 00€ 06 @ BUEET
o1 z ®% - . 08 01 00€ 06 008 06 06 08 @ [EET T Fhed - (9966T)
0g — 0g — 06 08 008 06 008 06 06 08 @ WEKET 144 g undmay,
o1 Z X 0g 0T 06 0g 008 06 06 08 @ MEET 3
~ 06 — 06 -~ 06 — 06 06 0T 06 01 @ BEET
- 06 — 06 - 06 — 06 06 0g o€ 0T  BEEY 3 48099  (9661)
- 06 — 06 01 - 06 01 06 01 06 0T @ BIEET YHa o Quosrey
— 06 - 06 0g 01 0g 01 06 0g 08 0T @« MEST W
(mdd) (wddy (wdd)y (wdd) ,. (mdd) (wmddy (mdd) (wdd). (wdd) (mddy (mdd) (wmdd)
TEVOT TAVON TAVOT THVON  TEVOT TIAVON TAVOT TAVON  TAVOT TAVON TIVOT THVON B i
T BYUHEYH () I'T FWCHEW I B ’

TTHE ;. +

R 2ROV = WECBS P Tankans L)L ¥
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3. iR = ST

(1) XKDy oakiLLOER

7 m v L O BRERITE bR TE ST, #5AMERIC K- CREFICHESNG L E DN
% (WHO 1994) , 7 oL AORBEICKT 54 E&IX2003F T37,000 t LH#EE S, 15,728
t BEA XN, 2,103t AMBESHh TS (BRI ERHAE 2005) , —F, RAEICBT 5ERRE
WZBWT, ZuafiiA bz El T3 I AuAFrB3ERTHIZeB8mbTw5, HFEhEy
BORBE~OHHEOMBERTEHORECET MR ((BEE) | &S mBASEEoHEE
EBl, IAEEEEEUND MY e A F UBEE FIUKE R EITAHEICR D 7 v vk AD2008
EEQERREIIL LIEE LTS (RHELY - BEH 2005b) , ZOfz, 1,2-¥/ gy
R2F LI 7o O F L ORBOBICS o n R ABFEBRRIICER L, AT OHRER, 7L
DEFEHE. BHTR~OEZOHEM, HEHKORr —AFEBLR2 LT, ZuafFrsh
RAETHZEBHBNTEY, 1994EOHEACIREALEIC L 58K bE» TERREE - FEHI
HNEO7 v eV ARERRMICAER L TWEEELLRD (HARERS 1995) .

ILEHERESL 7 e RV AQ2003FECLECREHFHE - BABROEHFERICLD LLRREA
FHAKIEA~1,455 t ©O7 nu R LRP &, BEES BRI 22,396 t B LITEREY & LTERE D
LRBEIEhTWS (3 18, BREEEY - BES 2008a) . TO L, RE~OHHEIF1,293t T,
55%23 /37« #E « HUNTABGESREN G, 18%MEFELHEN L, 5% BEIBRERARERE» OIS
. TORIESLEHE. AEE. DRSS, 808 2T - FRELESE, e BRLERE,
BB EREEN L b REA~OHEBEITHOA TV, '

—F EHAORAREH318 t ©F v RN ARRERICHEHIhZ AL TS (F 19,
REERS - BIEE 2005b) , BHMSFEE CHRBES B RWMOFER» L OPHEN245t &
BHE< . DRICKWTEETLHT 107 o a il AREEH SHE L RS DTS, & HEAs
5 DHHIC OV TIEEHEDEA Z L OSEHEII ML b THRWE, ZORENbE X TR
BREPICHH SN EEZ BN E, ZENDOIFHIX T TUKERROREL Y THY ., ZoOfo
BHAOHEHIEL S, ABEBEETTTtO 7 2 n R ARRET~FH S, 205 HT70 tARK A~k
HEahiz e REEE HhTnd,
 HERKIELWE QP A I B LTV A EREEOSE TIE, 1B IC1995EE 02,219 t
M B1999EFEMD 1,538 t~L 31%HI SN TRV . 2H B ICIF TR IR &%, 19994
FEMD 1,842 tH 5 2003EE D 1,025 t~E M4%B ARSI LT WD (RIFEFEE 2005) .
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% 18 LERICESES OORLLAGRE BHEEFHAEL2E (2003 F5)
‘ ( t /4E)

AFERAKIEA~D  FEIEHLE LTO

AN/ )] - E -~
¥ & KEA~DHEH B I TARE~OBE
AT RINTE 0 676.200 95.760 0.0 0.0
{bZET 3 427.721 65.912 1956.927 14.179
k&R 1.500 0.0 0.610 0.0
— AR E 0.0 0.0 1.600 0.0
E AR R 126.800 0.0 26.000 0.0
bR A R 0.494 0.0 15.100 0.0
y kS 13.009 0.0 0.0 0.0
FHEFEA 0.0 0.0 2.0 0.0
S E 25.055 0.002 143.700 0.333
B RE 2B 11.644 0.086 134.581 0.367
& # 1293.423 161.780 2380.818 14.879
= 19 {EEEICESCEEBAO/I OOFRLLOFEEEORES Y (2003 4F)
(t/4E)
JEH A BEH B
HEHIR % JE B B
nEEE o % B BBE B
et & 244.630  17.017 56.755 0.0 318.402 1455.202

(2) RRE=HUT

BAEDOREH O 7 v m A LRECOWTH, (L AHEREEEREO T C, 1979FE, 1980F
ERUI1983FELE DR 3 FORERThL TS (RETFREREHAMEFREZ 1980 1981:1984) ,
1979FEE R TON9S0EE DFRE Tit. FN-EN22M44R1E, 57132 EN B 7 ma s ARRH S
P Thotoi, 1983FEEDOHE T, 2FERAICBWVTSS/108RENL 7 n R L AB8RHEh
7= (#F 20) ., RIS ABERIIX0.05~11 pgmdTH Y, 1979EE R U980 & 1ZIF IR TR
LA Th ok, |

e, ZaaRl R0 TE, EEDEREREHEOT T, BELFHEHESRIAREL LT,
ARSI HESh TS (B 2. BEARIRETRERSMR 2003) . ZOBEICKYT
BREHRO 7 o arAbOBEEEREIZ0.018~22ug/m3 T, 197HEFE, 1980 E R F19835EED
PERR L BER CEELV- W Thok, HEMASOWRESPER I OHEMARLRIZTE RN
M, FEEORMEIHEOEE RS &, 1990FE & 19TEE IR WMER R TH 00, TSN
FIEREVTHR LT3, |
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3% 20 b MEEEELERAEICHSTSI 00RLLOREIR

. , {ug/m3)
il =iy %E*ﬁﬁ:ﬁ *ﬁtﬂﬁﬁfﬁ B E Fe R AR
1979 44 22 ‘ 25 0.11
1980 132 57 23 0.084
1983 108 ) 88 11 0.050
.06 — ‘
=05 B ‘ A
2 04 \\ —— AN
A ng e LSS
Eﬁ 0.3 +— p——— g
i 0.2
B o.1
0

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001

H 2 BEREBHEEOS 0ORLAOKSREORTTHEDER

199D HIE, KEGRB LB ESE | M ARSI L 5T ERRGRDEOARRIT
=FZ YU TBEBEN, ZOF TRV AORRRELHENICE=FZ) 7 ENTHS (RE
FRBEEERAKREER . B BERFEX IR 2005) . #4H320~ 37005 THI2,100~4,300D % &3
RESHTWD, FHERKOFMEHREOLEFREL. 2000F 5 E TIL1998F K D0.46 pg/m?
ZERVNTO0.35 ng/mepi i THEZ L. BBV Th o125, 2001 EIZIET L, ZHREFEITH CHE W T,
200442 EIT130.26 pg/méThH o7z (K 21) , MEHEHSICBIT2HEBEZRS L, RAPO I v R
P ARREIXI999EEN SR T L, 2002FEALIMBEVWTHE LTS (B 3) .

FERRERDEE=5 ) v VAETIE. WA Z - RBRE AR ImED 3> OHIRSy
FCHTTW5D, 2004EEOREBRERD L. BEE T T0.24 pg/ms (229414 : 0.069~
1. 7 pg/m3) | FEAPED (E2) TR TO.34 pg/md (7T2H 1 0.082~1.8 pg/md) | HiBEITBW
TIZTEHT0.24 pg/m3 (65HLAT  0.063~ 1.3 pg/m?) Thote (B 22) . TH, BAML bRAER
FURELRELS, BESMERTHZ 0 R/l AORTEEIFREREDD CEVERERLTNS

(= 4) \ '

(E2) FAENSHEOVTRSEREE - A% LTV TH- $EHO AN CITbhic =5 ) » ZHETh S,
BELb 7 v afl e ME SRS LTWS TH FRBORTE L EBL R,
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£ 21 EEARGSEEYEE=-4AY U TRECBS 000GV ALAEEYBEEOREL L

X X SEHIE 7]
L - T T )
1997 325 2,147 0.36 0.010 4.7
1998 337 3,630 0.46 0.030 16
1999 341 3,667 034 0.045 4.8

- 2000 . 346 3,810 - 0.35 ‘ 0.019 4.7
2001 350 3,779 0.29 . 0.0060 3.1
2002 364 3,982 - 0.27 0.039 4.2
20038 871 4,313 0.24 0.027 2.3

2004 366 4,239 0.26 0.063 1.8

PEHR - —RRBREE, BAIRL, N

/"

e
)

o
-~
1

EHE (1 g/m’)
=

0.1
1998 1999 2000 2001 2002 2003 2004

FE

H 3 AEASSRMEE=4) LI REORBITHEIZETS
2 O0aRNVLEFRHEEDOHT

& 22 2004 FEEERAERMET=F VO UVRBEICE T HEESEO
0 OFRILLEEYRE

X SEEHHE B/ ME BoAfE

R (ng/m3) (pg/m3) (ug/m3)
MK 366 0.26 0.063 1.8
R 229 0.24 . 0.069 1.7
W H 65 024 0.063 1.3
R ATED 72 0.34 ©0.082 1.8
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m —
i
B RERRED

MR R (%)

0.1 . 0.1~D.2 0.2~0.3 0,3~0.5 0.5~1.0 >1.0

B 4 2004 FEBEREFEHMEE=X L TREIZE TS
Z0aRILLAOEEERESN

(3) RERRELD

20034 E DM AKEIKIC X 2 AERGERWET=5 ) v VY FHERE GUEARETERASE
Bk BB BBREIRR 2004) T, REOEFHRED2.3ug/mdE R LI, A= EF—MT
frETAREREDOFERETHD, ZOMMAIIEBHSknLINICY ori L L EERICHEN T
EBEHAEELTVWS, 1998 EEDOTETCRERE D 16pg/m3OFETEHRE 4R Lo A —RERED
FToF Y THEATHY, BRI aaF A0 HEESBITHTWAIEREFNRZWERTL, 72
R LABENEOCHEARTEET 5. 20028 E0FTERKISEMET=F Y » 7RE T, BE10 kn
LRI Z v ok v A EZ B BEEFRA VA TH 1 pgm3Z2 B2 2 FFHREZRLT
W5,

7B, B RUHTALFRAEE L7 1993425 ~2004EE ¥ TOWERRZUUE - T Lz L
AT, BEEHHAN (E3) OXKTFEEL, STV T8.5 ug/md (43414 ¢ 0.10~1,500 pg/m?)
Thi. Thit, ﬁgkﬁ@%%ﬁ%~ﬁ)/7%&®%$%ﬁﬂﬁ§fﬁﬁéhi%kﬁi@%ﬁ
fEREEVETH T,

klll

(#3) ZvufAbhZ2EE-EAFLTWS L $¥%§kﬁ&ﬁ@%tﬂiﬁﬂﬁﬁfﬁbht [EFRERTH Y, 24 1F
BRESRETH 5,

(4) & 0ok boREsE

7 uaFlsl, CEHEREGLREEFEEOT T, FOREEN19MFED LAMRIICHRESL
TWa (& 23, BREARERESRELESE . ENERORESBAORTBEL Y bEER <
FBRRRESRRENLOBRESBARKEL24FRBIBA L E LIFIERLCL-NVMCHDH D amm

DOEBUEHRIEY L AR DIFEL > TWD,
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# 23 BELEPDESKRARECSE TS 0ORLLAORBIBREEORR

(ng/A - B)

- BAKE ENZER R

T mTTE REEGE  SMTHE BREEE ST BERGH
1991 8.9 4.0~45 14 6.2~bb 7.2 2.1~29
1992 3.5 0.16~15 11 1.9~44 6.2 tr~21
1993 7.6 3.8~21 16 - 5.2~41 6.3 4.8~22
1994 5.1 ND~19 10 : 5.9~34 5.1 3.1~23
1995 6.4 - 1.7~58 15 4.6~75 3.8 4.1’\’25
1996 6.1 2.8~160 8.7 5.3~270 6.1 ‘ tr~18
1997 8.1 4 5~62 19 6.3~40 7.2 3.6~23
1998 8.3 1.9~110 19 8.6~68 6.4 3.5~14
1999 6.8 1.2~53 16 5.2~37 6.9 tr~16
2000 6.7 2.6~130 16 6.0~130 7.6 . tr~28
2001 5.5 2.8~73 15 3.9~73 8.3 4.4~18

B (—33RE) KR, D OBREICOWTIE, 004FENEEATBRBET=F Y v IRHEER
CHESNT, BEEEXRAL m¥H, FHEmYA L L, 4BHBARRICRBESNALTE L, Bk
CRE S IRE RIS, —AVREOEHMEIZH LT, KXA0.072ughke/H . TH£0.144ugke/H E HE &, F
AEEN TR SRR LTk, KAOS4ug/ke/ A, FH£1.08ug/ke/B L BEEND (% 24),

F 24 BHRKSESHILOIOORILVLOBEEOETE

{ng/ke/R)
KA Tt
FHE RAME EBfE BRAE
REE 0.072 0.54 0.144 1.08

FRNERP D OREIZOWVWTIL, —BIC, KEXKEFIHTIRIC oo RS LR EFPITHIE L,
HREEFECTREBESNDBTNRDHD ZLBFLNTVD, RICHEREE LEKERICEENLD 1
RA LS, F—NKPCERTZ 7 eamlaid, BERNELSTICERL, BREZBELCEBEIND
BERAREHBEBHEBEENTWS, £07H, KEKERAVWEIZENTE., BAKKILD H—RIZ
raFLLABERRENESbh TN, BEEOEELEDESRTWME T, 1991FENLHET
DY B uRLLADRERIEENICHITVW AN, FEOENEZDZ 2 aF v ABREIIRAKAI
HArTEL ., LeELHIFREOBRERRE SN TS (REE RERENREZEHE 2003), £k,
KELBOWTREETE VL OKERS ERHIL, 7eni L A0RBESEHE R EFERH SN
TW3, |

KEKRFOZ 2 vV LADERIL, TOEAFECLI>THRELERDIEELDND, Y¥YTU—
DEICEELEZY, AREOBEOLIICEDB L, KFDI oo ABERNERITHERELE 2
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B, . Ty VB PR EAEVER IThh A ), BENEKD Y oo R ARER—
BEieh Z LB THREND,

R TICEIBRESTOZ o R LADBRBRIZOWTIE, Ho00RERH D, 5~36 ug/Ld
ok LABEOKTIONEL Yy V—2 B e6LOREEST L 2 A, ¥y U —EiiTiX0.86
pgmsLl FCdh o7 7 B B d/V AEERE.0~21 pg/m3ilHMLTWe (Job 1990) ., ZORDY ¥
T—BNERPO s v R ABER, FH T ugm3 ThoTr EHE I T3S, —J%, Levespue
5 (2002b) X, F Ry ZHOBEEIBADBIOGH Y Y V- EEALLL D mudL ADRNE
TRTWVWD, 20ROV Yy VT —BREZHO 0o R/VLBEITI47E66.2 pg/m3e | BEEHE &
B (ARSI RIS 224 2003) KX ARAEOENZEROTHBE & LR IfiEVE L 2o TS
B, T T EEOTT300REE Lc B OMRAFR 07 B AV LAREIFBERICESTYIOKET LT
LAY ‘

—), BREFEENL A TRTERE, —BOE T —AKDbHEB L n nmLLCRE S
N3 EREDRTND, FAYDTL—A LV DENT— L TREEDOESHDO S 0okl ABES
117 ABichbizo THA LR T, 10~380pg/m3, EHH100pg/m3dD 7 v o R ABRH I
T35 Batjer 1980, Lahls 1981), Levesque® (2000a) . iﬁ%i’ﬁﬁéﬁ’bfcj‘—/b“@% EED
7 a2 RV A~DRBFIMEZRATHNDIN, FOROTS—AKEFOZ v i AREX18~80 pg/L.
S AN DT T8~ 329 peim3 T o T, & DRANZEOEEITEES ORE LTSRN
HTOENEROTHBECHS, BHEEBVBRETh I,

ZoM, EREEFLKCMhZZLIZLY, FEMDZno Rl ARRRERSEELTRESH
TW3, 2o/l ABRE ng/LOKICE2EEAND L 150 ng/MH O 7 v R LERIRL ., ARP
MBEV e ECRICET ARME02RM L T2 & BERIIC LS 7 v adn bOWREERS0 pg/A &
RS b5 (Perwaks 1980) , 5~36 pg/LO 7 2 R A LB GTAKTIONHE S ¥ V—2B B &,
ENERDOBEAL EHTRINIZL->T05 pgkg® 7 2 Rk A2 RINTS LA BN THS (Job
1990) .

BHENPLOBBIZOVTIE, BGEMALO 7 raRLA0BEFIE LT, AWRR (F--X, &)

1 pglgfiE O HERETHEINDEERHDH T & (Heikesh 1987) | /PETH T T0.829 pg/ghitt
EhsZ & (Heikes & Hopper 1986) , Eff. AEENLSRREC 7 uafRZALRKHINRS Z E
(=M 1990, FHE 1990) . =—t— (20pglg) . AV —7H (28 pg/g) . KA (10pglg) . V—
T— (17 pglg) HOHBRHENRSD Z L (Baver 1981) 72 & ShTw3, KETOw—Sr > bS
Ay MRETH. 549:881068%3250.002~0.83 pglg® ¥ n u RV AR BHEN, BREPO/ oo
RN LOFHREF0.0TL pelgb BEEA TS (Daft 1989) . Eio, BHIREE T4 533~50 pg/L

DY)V ARBHENTYV S (Abdel-Rahman 1982, Entz& 1982, Wallace » 1984) , WHOIZ,
b ORERRICESE, kA®ﬁ$h;5&nuf»A@@E%t@@ﬁﬁ%%mg@mkbr
w5 (WHO 1994) ,

-4, mmﬁﬁwkﬁm¢®&mDT»A@iWﬁW@%%wﬁm%fTﬁﬁ(meuT)T%
STeB, 1 DOHKE TIL60 pg/LOAKERKEEELE L TRH S TW3 (BAKERS 2005),
RIZABAKEEREL ALY 2 oV AZERREKERANL L, 766551 LETe L35 &, 8RHK
LB 7 raRALAORERIE, KAN120 pg/B, FHR60pg/B L 25, L L, KEGZOHKE
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TRAEKTOZ o aFmALBEDTS gL T THoD T, RAKIT LD 7 v SV ADOELRE
Bik., KANRIZ pg/BELF, FHA6 png/B A FLBESNS,

TRLORERBRETHL. ZunhlAIBARK. BERNES. RFRESHLRRENLIBRE
n3eEZrbhsd, L, PORESRKERBRE LELTHI. ThEhoEEDOFYRILIT K
STRELENTSE, BEREOCZ aaFRVAREAREKERVWD L, V37— — 72 ETOFFE
CREERBIC LD 7 ua RV AQRBRERIBIEKE S RATRERD S,
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4. B EFHE |

I, REEETOFRCAMORERCEEERHIET 5 HROESTIF L £ < OMARN
BERENTVER, RBTHARZLIS0HY, SEROMBAZFONESHESD R IRV, TRE
SR RGEHEMAE X 7 RASMERATIXI O & 2 0% Lo, HEEceHr o
BRI ADRBEBICET MR L, BRAKBY 27 anfladt b~OREFBECHET S
IR EBITHOWT., BT OB 1T 7,

(1) RKRABRVEAFEIZDONT

ZurafAi, B0, BA BROWTHORED D bAFICRIR S, MREEICST LR,
 XDEFOEHDLIWVITBLRF L LTI, LN END, 22 od AT 7 a—4LP450
(CYP) 2l 0Efb&BROmMEOMRMESZIT A0, KEBEEBEORICIIBRE (CYP2EL) 283%
ThHY ., BREIIERENEFETREZ DRV, BIoTHLENTH S, BERGTIE., Hik
EDISHERR Y $FCRR S ) REAL, MBREECHIE LS B, R3S
PH05 LEC . BHEME - BEE LW,

(2) H#E- @BEEITOVT

JREFNLIE, 2 VA, Ty P CHFBEURBRBTREINGA, B TS 7oy —AailBid5
RV AT v MCERD ERIBITEL £ MBS 70 Y- A TIEAHEEAEZD v,
EHFHIRER (PBPK) EF A2 HWEHEIC LS &, 10 ppm BRERO~ T RITB T 2H0EE &
L RHEBOE h~ORBRENL, v T ADISH EThotr, & hOMKEICET S Lot
ARV,

Eio, kRl sk, ThEETIRRLS., 2ORBEGPEERFZRETIZ b, Zuok
v AORBEDR., FERORBAORELFERLTNS, LoT, JunhAide M BHEFE
DRACBEKSOVTHYYARTy N0 L0 6BV LELbNE,

(3) FHEMBAEICOINT

(3-1) #BAMOFEICONT

ZRBHFELAZONTHE, UTOBBIZED, & MCET 3 BBAICHET 2 HEA%T L b+
STV, b h OIS AMOTERER D 2 & M5, :

* HODPOE FOEEFR T, 7 2Rk LS ORERORBIRSIBETELRVLDO,
HRLEBARDOIHAC L > THRBALDOREZRDTNB L,

C BIER T, AR THRAKFERILBNT, BRALERDRPoR LT IMAEHD b
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