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Zhao® (2005) 1%, XKERF A Y 7 4 /=7 1Z% % Boeing North AmericattDfizeFH T (Santa
Susana Field Laboratory, SSFL) @SB PE5@ 2 x5 & LT, AHIEA] &SGRl ~DIREE & A D RER
RN OB RIZET A% A& ak— MIEZITo 72, HREIL, 19804 LIETICERH S, 19504E)
519934 DM 24ELL 8% L TR Y . [Al USSFLN OB it 3% T O EE5IE O 72\ B 16,1074 Td
Do KGHE DAL, SEOFLERDIED, R ER (Social Security Administration; SSA)
DOZWNIEHR, 7YV 7+ /0=7 O NAFFHERME OE RIS CFER (National Death Index; NDI) %
WTHERR LTe, MARIEIZOWTIE, BV 74 NA=T DALV A RY EM8MNONA LT A RY ZHu
THER LT, MAJER] 28— ME 198847 5 20004E D REIZ WD T A & 2T S 1725,0494 TH 5,

BUHIERA, B~ A U Z B a— ik DB, Wi~ =27 LTSN T, BFESESHIRIZ L S
TN FHIT DAREMED & HIRFTICHOWTHRERZE~ U » 7 X (Job-Exposure Matrix, JEM) %
VERR UTe, F7By e A L IRAE = & ORGEE S 4 3 (1950~604F-1%, 1970418, 1980~19904
) - 4B (oL, IR, H. &) KX L9 2T, BEEAOEPHIS L TO~3D AT iR |
ZOWFECONFFHEHITEOE THET 2 Z LIV EXMNREOBERBESZH T L, X85 %
KT GHBRRY) | PRERE. BBREO3S SO NV—TICXKy Lz, £12, 508K (pay type)
DX RE DIBIRFHIHNL 23>0 AT T VIZK Sy LT,

HRF D i 7 R e ONRE MR AT 0 TR IR - & O T2 BB~ — RE T L AT ©, TRIE (NP — R
tb) L 95%(EREMERINE I STz, #50RK SSFL~OEHEH 5\ T ERE) ) D OFEEL, FHSiR
BIN, SHICHHEFWE OB OWT, MOME~DORFEEZTE LI2GE LI L TRy
HOW T RFHE I,

F)ZopxF L o~OBRET, mRERICBOTEEA AR (RR 1.98, 95%CI: 0.93~4.22) |
B AR (RR 4.90, 95%CIL: 1.23~19.6) O & BHE L, PR LUK TE L 7= B0s A O %t
U 27 OBHMER (P=0.023) i HiLiz, BASFETRICON T, EOBERIZ OV T H AR
INFERD BV o Tz, SEHA~DIRERIZOWTH D & | mIRERICIBS W TN AT - Fid AME (RR
1.56, 95%CI: 1.02~2.39, RR 1.99, 95%CI: 1.03~3.85) . * 7 / —~f#&H (RR 3.32, 95%CI: 1.20~
9.24) OEMEBE L THY, BENAL, BBA, FFERTI U N, AMFEORETHE L RERICDH
B LTz, RUB &SRB FRRIEKFE (PAH) ~OREFEIL RO RICEEZ 5 2 Thieno
7

Charbotel & (2006) %, BEEL N RNU 7 oo xF L U EORAISCYIEIRM~DOBRFRIZ X 2 B g Ao
YA LOBEZFRD -0, ACEIHIZEREAT R Z7ra=F L U ~OBRFEL IV DENT T A
D Arve valley CTOJEFIxH IR 21T - 72,

JEGIREIL, Arve valleyD—MXBHZEE - WRAFEHE, HUIN TArve valley DB 224 L 7 WL oWk
PREER KOS AR D F B T 19934E ~20034E6 H R D WM I BB A & 2l ST BB 11T AD 5
HRIAH DT HALTZ86 N (BYEBIN, &ME2TN) Tholo, XFHRERL, JEGIZZWIRE & B ER-X, 7
B, e~ T T SETEBEREER, BINIRS A, BERAA. REDAOFEO [FEFEEECK
FIBE DS A X RER) 2552 LT B8 0 O A L 72404 N0 5 B2 & 1572316 N (F1£221
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A, ZVEIB N) T olz, FHFRITIEGIRE T61.85%. XIREETEL.IM CTh o7z,

WREPR AT 2 FIV T, W2E, 1R, 1EFEHMICET 2 EMERE Lz 9 2 C, MEREFL D%
MZEB ) 7 maxF Ly TOMBRRER ., BEREH, AMFIWE, AlREH. UIE, &
7 a—Ah, 8. WRIT L TARZ b, EEERSR~ORELZ RS — R~ ) v 7 2 (JEM) %

AWTEHE L7z, BREEOFRE L U OX(DREOR I, (WG (2D L2 IR E & RFE IR OR Ok
FNCf5 b iV REERE R AR/ /e, Q) — 7 IRE A/ & BEER OM AT, O3FE A =, FEGIRE
D5T7% ., XEED65% N N 7nuF L ~DIEFENENE Sz, N 7 rnunxT Lo O RERE
wEOH AL, EFREOM, F. HREREEOZILZE1 T30 ppm * £, 300 ppm * 4, 885 ppm *
. XHREEETIXFEI U <60 ppm + -, 252 ppm - 42, 630 ppm * FFTh o7, 7o, BFEEREEDO Y
VL, JEBIREDOAL, . & REREROZNF N T50.8+47.0 ppm * 4F (#ilH 5~150 ppm * 4F) . 265.0
+70.6 ppm * 4F (#iPH 155~325 ppm * 4F) | 1,126.6+1,139.0 ppm * 4F (#iPH 345~5040 ppm * 4F) .
KFREECIZIA U < 66.1£42.3 ppm * 4= (#iPH5~150 ppm * 4F) . 250.3+£57.1 ppm - 4= (#iPH165~335
ppm * ) | 837.8+480.2 ppm * 4= (#iFH375~1,895 ppm * ) THh 7= (US.EPA (2011) 2k 5
ZH H~DORWE DR |

FA AT ¢ ZEIFET VIC L - T, SFREEGERROAE, SREREIC X 25BN A0
ORI HR STz, P=0.10THERIRE & xtFRBERIC 2D & - T MU R - 4F) & BMIK 713, &R+
& LTEEREMTICH S Tz,

TRSEAR B & B A & ORBEIZ DWW T, HEHEICH BT OR A B O 7 kAR X, (L LI EHs#%
B (2.69(95%CI:1.02~7.09)) . B - 7213 2 THEHBRR (2.71(95%CL:1.04~7.06)) Th-o7=,
UZanxF L UREIC OV CIERERE L ik L2 O0RIT, BBEL2Z TR0 H H5E Tk
1.64(95%CIL: 0.95~2.84)ThH V. RIEBEBEIERNCHD & | mﬂz?s ERECOHLABREINNRD B,
2.16(95%CI:1.02~4.60) ThH~7-, 5|2, B — TV BEZEE N L= HEOEBRE -+ — 7RG Y ORf
DOFHEEORIT 2.73(95%CL:1.06~7.07) Tdh > 7=, XIEHH Z R MIEHN T 2FH DA RE L T
Brifese b, [FERICH BRRE R0 G bz,

Charbotel > (2009) (XCharbotel > (2006) & I[6 U7 — XIS\ T, YIEIHA~OIREDZEIZS
WTHITERI R ST 21T o727 R ZnaxF L o ~OIRBEIZHONTIL, 77 v AR OKE (ACGIH)
DOIRFEIRAE (SKFFIINENEME) #5E L., 75 ppm TWA (77 > ADRFERMNME) . 50 ppm TWA

(ACGIHDIEFZE R E) . 35 ppm TWA (77 ADOREEIRBFUED77) #RfEE LT, b7 t bl
DOORZEHFF (VELLE) I2Z D L~V OIREEZ 2 T Io BRI 58 L IREE 22 T R Do To AR G
k%tbﬁi?‘é%f%ﬂ;ﬁb%@OR%ﬁ% L7z, WS BMI, s, PERI. oS iE~ DRz 2 TiH
L 7= B AL OFRBEORIE, ~ U 7 mm = F L o BUMIRFE T131.62 (95% CL: 0.76~3.44), DI HLAm gk
7 T132.39 (95% CI: 0.52~11.03), FVUZonuoxF L =50 ppm TWA + HIHIH TIX2.70 (95%
CL:1.02~717 & 7257z, MU 7 muxF L U RE =50 ppm+UIHHLREE CUIHIMEMREGE L0 & U X

IREMLTZZ 206, P ZunaxF Lo ~DRBORBENENT- LD EEELITEZT-, 12771
JEFIREIZIWTC, MU 7 raxF Lo BIREIT15 A, UIHHEMREIISAT (M) 7er=F L
IREE=50 ppm TWA + SIHIHOMREIZION) | A BMBEREO Y 7 70— T OfEaHFIR )
IR BTz,

Mooren (2010)i%, FV 7 e F L o ~ORERE EEEPAY A7 L OBEEZ 572D, 1999
FEA~2003FEIZNT T, FAZ U@V T), 7HLVANOV—<=T), Vo FOGR—=F 2 R), 7T, 4
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BV, TR — TV ATV, T CLEF = )BT, SRR A E LT, JE
BIRE LB B A &AL PRI SRR S L7 & O T AN ELL B Sl / 1 L T 21,097 A Th
ST, RPREEITIEGIRE & [F UmBE D ABEEE £ 72135 B H DI, BYEIBIE L 22V ER T, A
Aoy RAEFHERBEE (RNZARBERIEZBRS) OBEEREAIVEE T, Fin (£35%) . PER. EFME T
~yF U7 L1476 N (GHLEREEBE 20%, TR EBRE 14%, HBEREBRE1T%.,
TR RIRBEE12%) Th o7z, EFIREIIIREEL » LIEME BMD 2&E <., SilEEENE- 72,
IHIZ, B FOFEBAITEIT HGSTRIE ORHHIEA D HBEFE OB FARUZ OV T HFEZITV, B
AU A7 L DOE#EMEIZOWT S AT 7=,

A Z T2 2 a7 —I2 X DL TIREICH L2 B £ o T ATEEE, FRERE,. B
oy L FIROIRIE, W Ngs ., MR, FERE, (FELFT. WIS MR Sh, & BITEN
PEZEIC K-> CTREOFME, —EM &7 OURGERH], ARG, BAIER ORI AR S vz, @
BRI, AR HIEIZ I T D EREIZOWTH A A L, Az 7cF— ol k> T Thive, &
KIBEDVEE LTSI oW T, Mz aaxF L AHEIAEA HEHERIAAI~DORETEOHEE Ga¥aE
B 2 AE) H1, W2 A2 Z N ENAREICE U T3y TRl L GER « O XBIZ S S
FHiish7z, ) . ZABICESW TR SN BERHEE (ppm - 4F) | FHREIRE (ppm) | HE
~OREFAEL, OLGEFRFMZRE ORI L U TRV, 72, BSICB T 2B HHROEHEE % |
WREE & 52 T =978 E Ok (%) T/RL., possible (H V15D ; <40% D575 HEFE) | probably (2t
5 < 5 40~89% Dy A EEE) | definite (BIFEIZ 5 D72 < & $90% D J7 @& A WgiEE) D3X 45 TRHE
filiL, BREE L7588 OLENEOVIRGIE SEEER @ E Lis, 7ok, SIS ORE O, R,
REBIEROGEHEDOZNENE3XSy (W7 AV ) T 520D, HIEOFHM, 07T VITET
D NETHE ST TVRLY,

fENT CITIESR A m DT ¢ v ZRURET V& AV MR i, iz SR T & Lo SR
Lo T, BBEREOIERTER 6T 2 BB AORK 95 %EHEIX A RO Hivz, £z, 204E DRI
W (BRREENR) ICOWT bR LT,

GSTHREE DRENAR DR DBAFRUC OV T, MK HE-HL L 72DNAIZ & > T, GSTT1EI= T
K O'CCBL1E & RO EGEGFITTTN, %1035 ) &7V, — %72 & CCBLLE DA &
U CTREO L RI(SNP) 28R LT, D7 & H1oD5E2RGSTT1IRNLB S 123 HiLiFActive,
M} iuiEinactive & L, CCBLUZEFRSNP & B igi /v U A7 L ORI HSWT, e VAT 4 v 7 [BIFET
N FAWVT, FEl, PERL E, GSTTLE s 3 CHsE L Cotr Lz,

ETORERNREICONWTHLE, M) ZouxF L U RBEHSORBRE L. ) 7oz F L g
7 & OREMEICEI T A IERI825 A H15.8%., xR TIX1,184 A H13.4% T, #HFEORIX1.63(95%CI:1.04~
2.540)Th o7, M7 ruxTF L RGBSR & L U7 FEORIL, O~ {EHERERH] 31,0805 fH]

(MY Z7un=d LU BRBGRBRO S 5RO TR ComRiE) LI EORE, M) Z7aonxs L B
BREEIRFEAN1.58 ppm « 4F (FFofi) LALEORE, ROV Y 7 mua T L EEIREREL30.076 ppm (F
Jefilf) LLEORET, TN 2.22(95%CI:1.24~3.99), 2.02(95%CI: 1.14~3.59), 2.34(95%CI: 1.05
~521)TH o7, BBIEROGHEENE VIR (40%LL EOFEEPRE) ([COW\WTHRDE, FU Y
oo F L UBRERSORBRE L. M) oo F L iR - OENMEICEET A AEFIS06 A D H B D
3.6%. XIRETIZ1,163AD 5 HD1.6% T, FHEORIF2.05(95%Cl:1.18~3.73) Th o 7=,

U7 m o F L BRERIE BRI & i U 7B ORI, D~ R A 1,0800FH (MY 7 mm
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TF L UREBRGRBROH AR O ToRE) DLEORE, NV e L REREREN
1.58 ppm * 4 (i) LLEORE, KOVRY 7 oo L U SERIREEE L A30.076 ppm (i) DL E
DEET, TNF12.86(95%CI:1.31~3.23). 2.23(95%CI: 1.07~4.64), 2.41(95%CI: 1.05~5.56) T

>7,

T2, D B 1oDEERIENRIXNLE LA N D 5856 (EHRGSTTL) 12 imﬂpﬁb%@ U R
’%?60R@ﬁ‘iﬁ%m(OR188$%%Cllm%%3$ RO TM, RSB R 2320 & b

KL TV D56 (RIEHRIGSTTD) ([ZITEMEA A DY 27 OHRINTFED b ah o T (REE®D) .
Ik, FH DIIREREOHEEMIC OV TUIMRFESSLE L LTV D,

1 FWMBICHB T M) 7T Lo, GEER. HEFEREAI~OBEEOHEIZOWTIL, 1HD D
H DOIREE E%?F'Eﬁ@ﬁ PERTRIA, 1~4.9%, 5~30%. >30% D3[X 5> Tabfli <4172, WREE OB 3%t
BOEHLS ﬁ_%okﬁmén A Xy H s (midpoint) (X, Z£i£410.025, 0.175, 0.5& &7z,

M2 BN Téﬂ%%@gﬁr (W) 13, AR, ERERREANCOWTEL, K, T mD3X5y
(% X5 @%f IFEC#Ze L) TRl S 4, & Xy OEA (weight) 1%, £4L£412.5, 25, 100 ppm
ExnTe, _i’bﬁa@%ﬂﬁi%\[: TORRERIRE DT RICHY T 5 & Sz,

FUZvaxF L AlonTid, <5ppm (<27 ng/msd) . 5~50 ppm (27~270 pg/m3) . >50 ppm
(>270 pg/m3) DX Tl S 4L, FX G OHEA (weight ; X5 OF RICFEY) 1%, THEN2.5,
25, 75 ppm& X7,

X3 HEXGE L ORERERE (ppm - ) | EHRERE (ppm) . OEFERRE OFHRERIIR O
LBV THD,

OMAEXRIGH DRARGRER (ppm « F)  CHFREDUEF L2 BB IC OV TEED
BIERTE R (ppm « F) =RFEREOEL (ppm ; 3K/ FEOEMEEMEH) XBEOMHE (3K
DOHF ROBAEZAE) X AEFFE

OFEX G DR L= BB 2OV TOEIRERE (ppm)

VREEIREE (ppm) =40H O REREE (ppm - ) 2B O FHREFEE ()

OFFAERI G DEF LT BB IZ DWW T O DOfEFR R (RFfH)

OAJEFIH (R =2 O FHREFEE () x50 (H/AF) x40 (FfH/E) XHEOEA

FRA-2 F)OOOTFLUADRHEICEDIENAVYRD Z5Hli L= A 2 DT DHE

Scott and Jinot (2011) X, MV Z umxF L o ~DIREE L BN A, FERTF ) o3 (NHL) |
JiElg s A & OBEPEIZ SN T, MY 7T L U ~OBRED AJREVEDRN mWVRE 2 BIRE L2 A X oHT
BRI, £F. YATYT 4 v« LEa— (KRR T A o OFFE, BET7EAA L RO
FlE, BRI, SAEKRONA T ADEIERER OFLRE) ICX->T, P ZnuxF L UgigEL 3
FERHO D AN B U 72 312480 D 2 A8 — NIFFE S OYE BRI R 2 FrE L, & 2 HAEREY 27 3 S
T\ D HEOHMEANGT- LTz 2R — ML, JEGIRT A IE148R &4 AT I W e, A 2 AT DRSS,
BN AN DN T, IBRERE AR ORE LT3t Y A2 (summary relative risk) 131.27 (95%CI: 1.13
~1.43) | FRERETEORS LIHExTY 22713158 (95%CI: 1.28~1.96) &7¢h, RV /nuoxF
L U~ DUREE & BN A & OB Z RO T2, Il MEHREDRER, BEME, HRAA 7 23RO 6
Nighot=,




Karami® (2012) 1%, bV ZaoxF L o~0REE EFRREAL BURTEGE A ORSEMERTE 2 3Hm
L7t aate) RIS A L OBEMEICONWTAZ o2 Lz, A LZHmEX. PV Z7ar=
FLU~DOBREBNHFETH Y (EFEREA. BIEREAZET) | BEsA (e, BhEsat) »
BEE S 7z 2 — MFZEL5HR. JEBIXRIFZEL1SIR Ch D, R 7 ma =T L v E 3O RIER]~
DRI L > THIFEZ I L Tt et o 72, ad— MFZEIC O WL, BEE~O TSN E»- 72
Henschler > (1995) ZFRW\THOHT L7c#ER., e L7ctExt Y A2 (summary relative risk) (31.26
(95%CI: 1.02~1.56) Th o7z, Fi=, FEFIXIRUITE (REMICFH L L Vamvakasb 1998% R <)
DIHTRER T, A LIcHEx Y 2 27131.35 (95%CI: 1.17~1.57) Th-olo, A— MIFZE L FEFx
FRHFZE 2 OFE 72 00T hE 8 (Henschler 51995, Vamvakash 1998% <) Tid, A LMY 22
131.32 (95%CIL: 1.17~1.50) THV, WTHIZBWTH M 7T Lo ~OlgdE & BlignA Lo
B MR ST, WHEREA (R 7T Lridte) EBIENSA & OREMIZ OV TOSHTHE
RTIE, BE LMY 27 OF BRI L THA LN o7, 7ok, HRAA 7 RATB D bR
Do TN, BREREAM ORISR & W ATREMED RIE ST,




fT%RB-1 ~UIOOIFLURVZOREMEEBEMEL L-ETLETFESEHARER (/n vitrok) (IARC(2014) i S4B, —BREKZE)
BRI | RBF (in vitro) x4 e ;ﬁﬁgﬁ'@{?”) ik
SOS7 mEilli Escherichia coli PQ37 - — Mersch-Sundermann > (1989)
%gé;ﬁziﬁf%ﬁ Salmonella typhimurium BAL13 (ara test) — - Roldan-Arjona % (1991)
- + Simmon & (1977)
- Baden ©(1979)
- — Bartsch & (1979)
Salmonella typhimurium TA100 - + Crebelli 5 (1982)
- - Shimada & (1985)
- - Mortelmans & (1986)
0 - McGregor 5 (1989)
- — Simmon & (1977)
1 I Ze R Bk - - Baden ©(1979)
Salmonella typhimurium TA1535 +) 0 Kringstad & (1981)
TCE ) - Shimada > (1985)
Salmonella typhimurium TA1537 - - Mortelmans ©(1986)
Salmonella typhimurium TA98 0 - McGregor 5 (1989)
Salmonella typhimurium YG7108 pin 3ERb5 0 - Emmert & (2006)
Saccharomyces cerevisiae D7 - + Bronzetti 5 (1978)
AR T2 R Saccharomyces cerevisiae D7 - + Bronzetti 5 (1978)
BHAROHEGEOMEL 2 | Aspergillus nidulans, diploid yA2/+ strain 35x17, §fr 1L 5341 - 0 .
N X 5 . X Crebelli & (1985)
HARGHEFEOMELZ | Aspergillus nidulans, diploid yA2/+ strain 35x17 - 0
Schizosaccharomyces pombe P1, #1E 1 - — Rossi % (1983)
TR T 5E IR HLEABR ) ;
(it 72 ks 7) Schizosaccharomyces pombe P1, HiFE i - — Crebelli & (1985)
Aspergillus nidulans, haploid strain 85, #1041 - 0




fT3:/B-1 ()
;,‘C! Wi e I
WS KB (in vitro) e L fg‘"” 2 it
P PEELFE IR SRS B3R | Drosophila melanogaster ; Foureman ©(1994)
R MIDNAL A % M)Jﬁoﬂﬁﬁiﬂ’a - 0 Shlmada%(19§5)
B kU oSER +) 0 Perocco & Prodi (1981)
v URY Ty —vElBr |~ U R Y LNELS178YAE, Tk locus - Caspary ©(1988)
IR G 53 (R A R . N (+) +) Galloway % (1987)
- — Fp f = AN I A X —PRE(CHO) I
e PR S 7 R A ’ IPR(CHO e - ~ [Galloway 51987
. F v A =— A\ h A K —JRE(CHO-K1) #ij + 0 Wang® (2001)
NN y - -
v+ BRI 2S A Hep G2 i + 0 Hu?® (2008)
TCE PN AR IR RN RLV/FischerZ v FNF1706 ARffa + 0 Price > (1978)
AR T 94N SR U S EEERERTK 6 AR - Caspary® (1988)
a2 2 2 =4 —3 3 > |B6C3F1 ~ 7 R i + 0 )
B F344 5 v NFHINE - 0 Klaunig 5(1989)
k7 DNA - + Banerjee & Van Duuren(1978)
- B
{77 ol DNA - : ergman(1983)
DNA #7557 E
FREEHR SrBEZ » MR DNA + 0 Miller & Guengerich (1983)
Sy~ o AR DNA + 0
f+ 7 > Hafik DNA 0 + DiRenzo ©(1982)




TRB-1 (=)
o L. o .. it DRI MR R
W HRERE (in vitro) RERR  (1n vitro) %%gﬂ.f f ﬁj;ﬁj) SCHR
Dichloroacetyl chlorid AT w77 — YRR | Escherichia coli WP2 - - DeMarini & (1994)
rehioroacetyt chioride IR IR A TR Salmonella typhimurium TA100 + = DeMarini 5(1994)
- ‘ay‘gyjimﬁzg\w - 3
IR 22N AR Salmonella typhimurium TA9S, 3 _ Waskell(1978)
TA100
gzlﬁgzgella typhimurium TA100, B _ Bignami & (1980)
Trichloroethanol
Salmonella typhimurium TA104 - + Beland(1999)
Salmonella typhimurium TA100 - - DeMarini 5 (1994)
IR G €0 53 IR AR R v kY oRER + 0 Gu & (1981)
(12-di ' ' Py TRy -
(SD((II,\?G(%lchlorovmyl)glutathlone BRIESA AR S. typhimurium, TA2638 + + Vamvakas ©(1988a)
1R IR 2R R S. typhimurium,
TA100, TA2638, TA9S + ND Dekant ©(1986¢)
S. typhimurium, TA2638 + + Vamvakas ©(1988a)
BAR T 229848 Bk BR TSC ELEFDO~T aEAMEDHE 3 NA
%, 7 v Mg LR Mally & (2006)
Vhl #&fz+ (exons 1-3), 7 v b 3 NA y
B i B Al
S Aok E 4 BOIR A E M e
TEH DNA & alcatin (7LL€}-PQK§< AR bR R BR + NA Vamvakas ©(1989)
§-(1,2-dichlorovinyl)-Lrcysteine LU T LN DA — SR + NA  |Vamvakas &(1988b)
(DCVC) DNA 29157 AR TS XA (D AR O N D
(—AgHEHr) PRANE) Jaffe %(1985)
Y 5y D A B ik ND +
DNA $H B35k PRANE ND + Jaffe ©(1985)
/NZRER VU T NI AR — IR A - NA Vamvakas ©(1988b)
LY NACU BT R b AR R (LLC-PK1) + NA Vamvakas ©(1996)
AN ANE L + NA Mally (2006)
R 7B B RANE AR (LLC-PK1) + NA Vamvakas ©(1996)
N-acetyl-S-(1,2-dichlorovinyl)-L-c | {8/72esR% S5k . .
ysteine (NACDCVC) S. typhimurium, TA2638 + + Vamvakas % (1987)

+ Btk —

EE 5 (1) A ZREBRIC I W THI VRN ; 0

HEBREneoiz, ; NA:

FZAET ) ND @ R




fT%B-2 ~U/DOOIFLUEHBRYMEL LE-EREGTFEEEHRBRER (/n vivoRk) (IARC(2014) i o4ERL, —8REKZE)
BRI E A% (in vivo) G IS % ik
CD-1 ~ v, JIFl&. fli. B & [EY 4
Sz Saccharomyces cerevisiae D4 * RS
) e RRpE
AR Gl T 2540 D ~ 7% T Bl omRS v lengs
- Saccharomyces cerevisiae D7 B ti 5 (1978)
CD1 ~ v A, Mi’nbEIKS N , ronae
e p - ROoh
accharomyces cerevisiae D7
VI i |2 e e i CD-1 ~ v A, Tl fili, gD & ENY 4
AR (BRRREI SN7= Saccharomyces cerevisiae D7 * REH B
R (VAR Ob) x CTBl 17 > P2 — IR E P B S [Rossi ©(1983)
chizosaccharomyces pombe P1
FNIUAY =z =y JERFMRR (B, o o
e, B, AN, M, RSELCISU B ﬁz;\of i ?};Z ;‘) - W% \IE T (6h/day X 12day)  [Douglas ©(1999)
SR E 7 1 KRS ) e
~ U A fiflE - fE e 5 Parchman & Magee(1982)
4t NMRI A . B a e BEG- Walles(1986
T e — I ~ U AFE, B + {@H # alles(1986)
TCE ~ U Tl EnE 2o Nelson & Bull (1988)
elson u
7 v Ml LYY=k 252
~URAARy Mkl BB T2RRER) |~ A - RN £ 5 Fahrig (1977)
REH DNA & R CD-1 ~ 7 AU - %05 Doolittle ©(1987)
B6C3F1 ~ 7 A& #fiRIMmER - fERE N 5 Shelby 5(1993)
~ U AN LA O -l A i ) - W NI (6h/day X 5day)  |Allen £(1994)
~ U R JEH A W Alg#Z (6h) Kligerman ©(1994)
pquE Duprat & Gradiski(1980)
/R 7 MEBEAR fLER W AUEHE (6h) *
_ i W% (6h/day X 4d
&]\%f( /day X dday) Kligerman ©(1994)
Z v MR Y <R — I (Gh)
- W ABREEE  (6h/day X 4day)
Z v BN + YRk Robbiano ©(2004)
+: Btk DR (B R io‘b“(?%b‘[‘%‘f

1300mg/kg JE e B (a4 5 G 1 DNA BT I

mu ?5?) %ﬂfcﬁﬁ‘/) 710




+&B-2 (=)
e AR (din vivo) POE- iR i3 ik
X - W \I&# 6h
. - A WY L oRE
Bl R Yt 55 R A H R 7 > BRI Y 753 - W AMEZE  (6h/day X 4day)  |Kligerman ©(1994)
~ 7 A [l A - W A\IE# 6h
F v NRFSIM Y > oRER — % ABRETE (6h) Kligerman ©(1994)
PSRN NN Z v MR Y »oSER — W ABE#E (6h/day X4day)  |Kligerman ©(1994)
~ U A e R — W A7 (6h) Kligerman & (1994)
BRI B Y 2SR 28 B R > NMRI-Han/BGA ~ &7 & - W NI (24h) Slacik-Erben & (1980)
Ay NMRI ~ v 2 ilig, Wi, APfse. B, N, _ e
TCE RNA #4375 A R R EE i J1E5 17 PN 4 -
NMRI ~ 7 A i ? g e PN 5 5
DNA - E #5578 o o
BEC3FL ~ & % Pl ? fivS Ei Beh Stott ©(1982)
’ BB S Parchman & Magee (1982)
Sprague-Dawley 7 » kATl ? JEEENF 5 #
24y hB (DNA i) |7 SpragueDawley 7 R ~  |[RABEE (6hdayx5day)  |Clay(2008)
S-(1,2-di-
chlorov?nyl)' 2 %y MR (DNA 5615) Kk Sprague-Dawley 7 »~ b Bl +— EYnE 2o Clay(2008)
L-cysteine
(DCVe)

o B s — RN Y CHIEARRE - BMEROR & T DI R AR R
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KC-1 ~)/AOIFLUOOMBERANOZEICEHT IEFHEOHE (HREROBRERFOZE

Ahlmark & Forssman (1951) (&, 1944~1949F2, AV = —7 D10¥ME ()8 L3, HE)HE T
¥ORIA Y —=ry, TATHES) TR ZanxF L UCBE LIS Loy @Ei2e A (B
PE92 N, ZeME30N) Zxige & L7 (MiRR~D B2 ETr) (TR A ZE 4 JhE L 72,

WRIERE O ) EHR X B MECT38.55%. LM T34.65% T VD . FAAR S COBBHINIL 5.4 (FPFH 3
h H~26) Tholz, *HREHIRE SN ehoT,

IR IR P OTCARE & U, &M TICA I @& 1=l B A5F314Y o 7V ORIEZIT > 72,
A CHR @St T2 LA LW o FAERER L7295 (o W TR 2 VW -, BRIRIEENC T (i
HoOR#EITZR L) o HEORKEE, JREDOTCAREEIL0~700 mg/L T, 20 mg/LLL F2357 A, 100mg/LLA
En3ANTHST=,

A O IR 72 RS W & 7o 13 57 8 SO FE FH A D ZEEE 12 L D e 2 i TR S AL ek RO
MERARE RS, SEN MY 7 oaxoF L ORBRRN, RS R, MEND D RN D 5,
WENDHD, \THE L, ERE LTE, BRAOMBER (725, EROXLEMEOHM, 712
— VAR, 5. MO A%E) ORI N -1,

TCAMEE20 mg/LATM DIEZETIZ MY 7 unxF Lo OPFERFE ( TRENRH D] ITHY) 12iEs
AEATT, 20 mg/LE B2 5 & RFPIRE & B L CTCEDREZZ T 1-EI& R8N L, 40~75 mg/L
THIFEL, 100 mg/LLL ETIRIZ & A EOWHEFH TRENL LIV, £7-, 30 mg/LLL T TIldZZ 0
TRWEIE ( ENRN) | TSy | TRERHDARMENRD D) ITHY) BE., EilL
ETCIIBAMETRWEIR D R o, i, ERICE D Y Z e u T L URBEORBONMEITED b
7einolz, WEEMIR & OBSEIZ OWTIIRERZRFHE Ly TE o2 b 0D, TCAPRE20 mg/LA i
ThIZooxF LU BENLS L SNEHBHEITEERTBEHENVEU EH Y | BENEN, £7203
2O W E INTEEE CIE, VR EOREHMN S 7= DIX15 AH4ANTH -7z, —F . TCARE
B 50 mg/LLA ECRENH D L ST EESSANF 14N, ECIEEHMAMEL B2 T, RAIMO
FIBREICHZ GNDHFEHND LB LT,

M) ZverzF L o~OEREICELD, LVERBREELZRLH, N 7T L 80%EHA D
I ARIREAERICHERE L SR LA 02 7mdIic@mn N Jee T LUVBBENEEIND T LA TH
FHELBNICOWTIH AT & 2 A BTy s, S0F ., BB EZR S OIER1FE® b, JRIPOTCA
TREE LR O ITMBI L7223, MU 7 aa =T L U OEED B BEL - % IR TR & 7130
WUTz, TRRICEND XD R BERREN LG 5 RPTCARE ZMEICED S Z LIXTE 2N
B, N7 raxF Lo ~ORENME T, JRTPOTCARE N 200 mg/LLL o5 @3 CIdiEE
{LIRALKFE D FEE L X 5 BARIRGAERIZ X D9 R3F80 HiTz,

Grandjean® (1955) |X, MU 7o xF Lo ~ORERBENDH D, AL AD10» ATOEM T3 T35
BT DRV TREDIEES24 » BT CLET D TBANOFEE 2 xR E LT EESO M) JenxT
L ORI LG8 DR PICHRE SV TCARE &L OBfR, KOV Y 7 m o= F L igEE & RR
fi& & OB & G~ 2 72 D IR S0 2 FE0E L 7o, RHRBEIIRYE S e o 7e,

E¥G ORI VvE, B N 7auxoF Loy (HBENRREIRT) T > 7 O
T, B v (HEMEE) TIEBIRERD 160 cm D E & UTEES TLE T, 5~104 FEIIEE L
7o U T NENIEZES20 5 FTIZOWTIL, #2730 < T60H 7, 1EESFLER T4 7L
84 TN TH o T2 (FHITIX84Y TV L H DA, SummarylZiF96Y > T LElE STV D, ),
Fo. MEES2 5 FTIZHOWTE, FRIFO1~2FFH (£ 4 9:30~11:45, 9:15~10:50) D[HIZ
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BEE], REEZRIE L, M) Z7raxd Lo OKHREEIT1~335 ppm T, Kifl4551320~40 ppm D
FRICH D BRI 2 > 730 < 13F%)59.5 ppm (FHIZ1E59.5 ppm & Fldl 40TV 5 A3, Summary Tl
59 ppm EFEI SN TV D, ) | B &Z o 7 3T <UXFHI24 ppm (FEHIZ1E24ppm & FLE S AL TV D D3,
Summary CiE23 ppm EEH SN TWD, ) Thotz, Tz, HAHEOBERESZ X 0 HIERER & )Y
VRS LD EH) (b DIEES THRRRIC X Y 6~53 ppm. BIDOVEREL TIlX25~40 ppm) MNAE G-,
X7 PE R CIE X v 7 T < T1,120 ppmiZiE L2y, HARSO AR Ve i A 50k O B R e Rl X v
TP LRI L 72

F7 & D PRHPTCAREDOREIZOWTIE, FHE11IADER4H (24F5#]/H) DREEIZOWVWTOT
HRAE CHEBEL D BEAERNKED S22 LD, TBACONTHELI~2Y T ENHTHZ L L
L. BAIZOWTIFARKR23A MO AL bi~7, ZDRER, IRPTCAREILT3ANDF-117386.7 mg/L
(ARLHCI1E86.7 mg/LTh 573, Summary CiE84.7 mg/LLFldi SN T 5, ) (#iPH 8~444 mg/L)
Thole, N Z7muxF Lo OKPIRE L OXIS R CTE 7255 N DOW T, JRPTCAREE & DR
BT L A HOEDRBEMEITRD Lo T, Fio, K[FRE X (BBRFEVEERFL/ENEERER]) %
B TEREB2ANIZHONWTHD & JRIPTCARE O (mg/LEAL) (FHE A (ppmBEAL) DIFE) T35 (fH
BNZIE1/2~201%) & W IHBRBEHIL, ZOMITEIMEIZERE o7, IRTPTCARED A 2%
NI L ZAH HIHO5~10H BTN L, BREK TH BB BITEIRE CTh o7, SRFHENZ I L
7ZhrUZoaxcF L rDFEH13%NTCALE L CHt Sz S HEE S 7=,

MR A S AL 97 D 5 HEOAND LA A 2T T2 (R EERE O Y i 435k, Wk i 1 1 2o 8. 754 (i
PH1 v H~15%) ) . FBIZERIZOWTIL, HE97. HEV, T a— L AREOAREREm N EE
2 B, BEOMRTFIIEA, & D \WIXBEE 7R X5 B 0028% THWD Hiv, HAMRR
OFEEGRRIFET. R RIER, MR, 572082, BIB-RMEERE, 815, IR, HIFMHE.
R REREFLIEZN O W TSR O T E DJEIR & 5 W1 D D E R RJEIR 23836 % Trisd H 172, 17T A (34%)
(ZHREE I O P OSVEMERMIEEREN H 0 . 5 B8N T v a—vid, BIkEE(L, mlntE ek & 58
BLL7223, ONIZHMITIERRNEL R 7 noxoF Lo ~DEBHIREICH KT 5 L E 2 b, IiEFH
AR QAL R OFERIZ, 1F & A EREFENS OTREEEIT/ NS o7, 2B, FEED10%IZHB D
THALFERAE D S RIS DT 0 S BERE E & 2 WITRIRIREE N H 5 Z L vgebiz b o, 1§ & DK
TERIZI & Tl o 72,

PEEZITT-50 NIZHOWNWT, MY 7 rrxT L OKHERE TIRERZER (10~20 ppm. ~#14 ppm) |
HHREERE (25~40 ppm, F434 ppm) | @IRERE (>40 ppm. V85 ppm) I[ZHFETH L. HAMH
8% B OFRFR P R O R I X SR EE A O - FIRERE L D DAL ICE < IKIRERE & RIRERE L
OH CTHRE PRI EOG R RICAEZ, TIRER & mRE & O] C B RRIES & R FREE O
ARBIZAEZEPBO OGN, E7o, RPTCARE CIEREEZER (10~39 mg/L, 20 mg/L) . Hig
FERE (40~100mg/L, )57 mg/l) . @R (101~250 mg/L, 180 mg/L) (ZnfET 5 &, =
BUAETE ORI ARIREERE & PIREERE & O T, BRI E O A9 RITRIREERE & TIREERE & DO
Je OMKBRERE & BB RE & ORI T, MRFREO AR IR ERE & PIREN + SREN - O TH
BEENPRO LN, 612, BEMMTI A~6xH) | II (T~24% H) . II (2.5~5%) | IV (5.5
~15%) 28T 5 & BAMRCRES  MRPIREE . R EIIRE R I L ., =0
PUIRE L IVRE, TRE CIIRE R OIRE EIVEE, TRE S TIIRE M O TRE S IVEE & OFICH BZENRO BT,

UEDZ e, ZHEOIZ, N ZaaxF Lo ~OIREIT - THix OMREENEL S 2 &0k
Ehicl L, BEEZZTT0 NOBHBERIEICESE, KP M) 7 reF L U RETEE40 ppm (i
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FH20~80 ppm) . JRHTCAJEE CTF96 me/L (#iPH10~250 mg/L) TIEMEO P RERA S & = &
nsHE L7,

Bardodej & Vyskocil (1956) 1%, FUZvuox=F Lo, BT3B a—%2179 L3z,
FNY 7 muxF Ly a2 F T DM O FEE IS T SRR K O OMOFERIZBE T 5 BT 7R & 5
Jiti U7z

LEa—lZdnid, MV 7eexFLroEEORETREREEICBWT, IRPTCAIFRE®3 A IZHE
MENEKEZRY, BLESEMIZOE > TERRN2LLHEH S, ROBROEGEITRAREL D 008
ONCHEHENEB L2 LTS, 72, KT R 7 oo F L3100 ppm (053 mg/L) DR
B CENE L= 95 E DR P TCAMEE 13160 mg/LE 7213200 mg/L4 & OBFEMRRENE LN TS, LE
2—DFERNS, FEHSIX, RPTCARE L LT160 mg/LU EThHsr e, tEESO M) ZunoF L
VORKHFRRE (100 ppm) ZH X TWDHE LT,

SO, FzazranxrTo N 7aeF L2 EHTAEEICEFEL TWDTBAEXG L LI
RAERIZOW TR ZSE0E Lz, AENSEOEET. FIA 27V —=v Tk 1 Bt (12N, EHFE
a2k, BEETE4) | SEEALIABYES TRR2 4 T (19N & 36 N, FHIFH44n% & 31nk, MRERFEL
8AF L 1.76M), ROMRES (1) 238N CEAFE48%., MEFH124) ThoTo,

TEESOKTEE L, 7V —= 7 Hii% T1%0.16~3.4 mg/L (160 mg/m3~340 mg/m3) . & @MijE
Pevs THETI30.028~0.83 mg/L (28 mg/m3~830 mg/m3) ToH -7,

WEE CA Uk, M EEEE, MIERIIVERORETB I o708, QE IR E,
D RS E TR L, MERFPHERICOWTIE N 7 aaxF LU BEO EFICHES BEMARS 5
o, T — AR, IR, O F V., MERET, O mEEE LRGN & OHBERFEE CTh o7,

LEMOEBEE THRICERIR L, RPTCAREZE LR, K427V —=v g (1 577 O
78 TIE140 mg/L, SBEIMABAGIESE TR (22 71 OFEE TIZLHHIICT5 mg/L, 32 mg/LTh
ST7, FEEDEEDEEIZOWT, RIATCARE & OB L REEI XA b7,

EHOIT. AmXoFE Lo E LT, R RKHREE Maximum Allowable Concentration : MAC) %
0.2 mg/L. (200 mg/m3) (2 FiF5Z E&2HELEL, 0.05 mg/L (50 mg/m3) 72 61X, S HIZRWE L7,
F7o. IRFPTCAREE D160 mg/LATH CThiviX, o < MACEBIE LW THA D EEXT,

Takamatsu (1962) 1. FV 7 rrxF L a2 FHT 2 BEMRRE T 0O X A Y OVRLASL TIESE
(ZHEFET HRI50N (MO AMERELOBPERE R TIX, FEEOAN LRSI N TN D) OB Ly @h % xt
Gl LT, BRFERE EEZEOBRE I O T 2 OBt A e L7, HREET MY 7
TF L ~OREBEDORNAS AR E S GRETNEOFEMIAN) . H@#FIL, NV /eeFL v
Z W R E S L D MREE . & 2 WIIMAR TR ERE ) b RIFE S BRScHER e L 72D & A v Vi
SR LI M) 7 nanF Lo A~DRELZZIT TV, B, BENOEBIXL 2RV THD b
TEY, HKAEITHERIZIER ICEEEL T Rho T,

IREEIEE L, (EESLO N 7 nn=F L OKFRE, KO EHE ORFPTCARENH L, b
U7 anoxF Ly OIEEEORPIEOHIEIL., 196041 H KON 1H ICBEEEEEEE & & 1 YL/
F T, SR EKE, S ClE S (P 7 AEI1 A28, 1171220) , KU o=
nTF L OKHIREIR, LHRAE TR, BIETEEEHET200, 400, 600 ppm ThH o7z, A ¥ /Ll
SEETIE, T D80%LL EAI25~100 ppmDFEIPH TH o7, 11LH A TIX, 1HFAERICEES O
BEFEMD L E D EFEOUCEN R ENT 2D, HF . [TREDIR TRA G, BFTEIE¥EET
150~250 ppm (ARE, 8N) . A YL EE TIE10~100 ppmDHFiPH TH 0 | FHIBRFEIEE 2350~100
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ppmDIRFERE (BRE) 12~14 A, “FYIRFRIEE 2350 ppm A ORERE (CR) 2314~16 A Th - 72,

JRFTCARE S, RV ZonoxF Ly OKTREOHIERSY (196041H, 11H) ICHlES ., &5
BE DD ART, P HO20E & OV H OEESHE TRHICERIR Sz, 1H A TIE, B EXE <6
ANT95~1,000 mg/L & miREEZ R Lz, &4 YV EOFEE Tix, FRiORIZTH% LY L TCARE
FERE L BRRTHRICERRL 729 > 7V OTCARE X266 mg/LTh v | BARBEEHEREZITIFE DIV
22 ND 138841 mg/L, Jif DimE\ 22 N D 44134525 mg/LToh - 7=,

[FRRIZ, 11H A CIIBAR e EE=E CE < 8 A (AR T, FHi1360£309 mg/L, F#%311+119 mg/L
Thole, XA Y/VMNETIE, SRERER (BE) ORPTCAREIX, FANC117+244 mg/L, Fi%
12141+53 mg/L, {KIRERFERE (CHE) CTIXFANC25=18 mg/L, 11421250124 mg/LCTh o7z, ¥ A
YIVRISLE ORISR TRE (CRE) Z2FRE . JRPTCAREILERICEL RdMHANDH -T2, B, BiE
R DIR Ve EREE @8 CT5~107 A, XA YKL EBH CUERRE Th - 72,

B DIEFEA~D B OV TIIIRGEMA & [F U19604E1H . 11 ICHE L Ehi L. £5EE 2 55
(BB IR 2SR S, MERIE, iR - RRE. 7 U v b —R BRSNS EE ST,

FEARIERIZ OV TIE, 1H OFFZE TIXE0 A DI O KER/ BT, FEE. wim JETT
@ﬁ\@ﬁﬁE@%zﬁ%okonﬂ@%ﬁﬁi%%%@¢¥ FEE O Ll B L C 8RR
JEMR (B, D FE V. Bro R, MEOIEER, RS 2 i, XA YA ESIRERENE (B
) TS, Rt Lﬁfﬁmﬁ@ﬁ%ohﬁ HA Y AL AR EERFERE (CRE) (I3 I
(ZHE L ER T e o T,

RE. AR TIHRERO NBOREAIALFHF R OKETELTE LT, AOEIZ O TORH
ORI L e oTz, £i2, SBEEOBIRGIEOTZE N 2o 2, BREAEHMEESWE (1996) T
X, ARER A TREERE & B AER O HEBLOBIE 2 154 L 7o R TR e D — 2> Th 503, B R

DRHliT 5 & THRIVMEST ORI EZ L bNH, | L LTS,

Lm%(w%)i\ww&_$I%ﬂ®%J7mm:%v/AﬁI%&UéE%%%EI%@%@%
ZXRIT, MREROZ DM OIER D FIRR KL ONEEE~DHEL N 7 na o F L o OW ARERE &
DR % 5T 5 72D OREWITZE 21T - 72, BBERHI N 7 oo LU ARTIBICBIT2 78T L
DFICLD N 7 neoTF L SR TREOFEHE LB S TIHCBT2 M) ZerexF
L U ER R O T R S AR Beid LRR 7@ O-GFF103 N (BYETON, &tE24 N) T, FEHFEEITH
PEC30.65% (RiPH16~585%) . &M T29.05% (#iPH19~495%) Th o7z, EFEHIE8~168F, 16~24
Hf, 24~8IF D3 7 Ml ThHo7-, XBEEZ N 7 unoF L oA TICEIT 5 KHE, BBE, €H0
TJ A B R O FE I HE T 2 57835 K OV R b s T 123607 2 hels & 7o 13RI H 35 97
BEAFIIIA (B8N, %26 N) T, FHHEMITHEMET31.3 (#H19~565%) . %It T28.65% (#
FH22~39m%) . EFRHIZ8~16RF Th o7z,

&I EE OFRIRICHIT D Y 7 oo Lo O8EERFEINEEHEE (TWA) 1%, B& & $12100 ppm
K TH Y, 10 ppmLL T GaXHiZ T1~10 ppm]) & [0~10 ppm| DX/ REEL TWDT, =
ZCIX10 ppmPL F ERT) 366 A, 11~50 ppmA329 A, 51~100 ppmMN8 AN TH > 7=,

TR OW T, BT R ORIT6 » A IZIT 2R & OV oo FERVER O F 4 35 C
RV ZE TR 5 & LI, B TIRFICIE M R OY 7V 28U iR PR AR e
AL, JRFPOPE, 2o X7 BOMmEEZITS T,

FERE LT, FEIAER CEBT R OET6 sy AM) OfAWRFITRER CHRIEL Y L ARICE) -
7o BAT6 5 H B DFEIRIZ DOV T | BREEHE 2 3D DIREEE L ~L (10 ppmIL T, 11~50 ppm, 51~100 ppm)
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AT TRHME L7 & 2 A, W ook GEL, JHEK, s, UERRE, UESERE, 0%E) 1220
TIE50 ppm E TOMRFERE CIIAWRITITE A EBR 2D o720, mgEGERE (51~100 ppm) Tl
BIRROBMMB A DTz, EBEF ORI OWTIIREIES L2 AHREOEINIRD b,
B, FHOIXZ, ZOBEND, PRI R OB OV TS0 ppm P ICBIENFET D 2 & 2R
THHOELTWD,

MRFHIRRAEIZB T 5~ b7 Uy MA, FEEREICBITL2GPT (7 7= F 7 AT IF7—8) |
LAP (uA > 73 ) _TFH4—F) | RKOLDH (FLEEHIKFERESE) (2O TIk, BRERE & IREE L
DT, FFFIABEENEIE L OREHEHBE RO NN, ~~ b7 Uy METE I Z RS
DO BT D EIXBHEA R ST, IFHREFREE IC DWW TRl 2 BR & IEFE & O ZE T/ S H
Sl e, FEEN) Z7rnxF LU OREITRO bRn ol IRIREORRIZOWTIE, W
] CREMEHBLICR 0 1T O b -T2,

(LU TN, WHO (1981) 7505 H)

Fibger® (1973) N RI7A 7 U —=V 705 E (189N, BEEHE20LL E) I HOWTHHEEZTT
STRER TR, FHBREEE (KHPEE) 2390 mg/m3 (i Wﬁ%n@mQ\ﬁ¢“M%§ﬁQ%7
mmol/L (60 mg/L) DIEFE T, MV 7 rnnxTF L AZEKT HEFEFEEIIRD bR T,

Stancev® Bonev (1971) (X, 74 27V —=2 705 @ (43N, FHBREFHIIFHEHZL) I
DUV T % S L7z,

WHEBTO R 7 oo F Lo OKRFPREOYEIET72 mg/m3 TH Y, 282 B L To MY EEk
WHIE92 mg/m3Th o 72, THENDIRN TOR S @O IRE X130 mg/m3 K 0258 mg/m?3 TH - 7=,
2L, Yo7V oMM, G, o AEITRE S TVh ey,

REATCARREEIZ OV TIE, 44EMICE O NIZ118D RV > 7 s b HEE & - FE#)130.288 mmol/L

(47 mg/L) Toholo, FNEEL TOFEFEREX, B 7 MRICERIRSWIZR Y 7 iciksnT
0.073 mmol/L (12 mg/L) ~0.9 mmol/L. (147 mg/L) T&» V. HEIOMNIEM DI EEIL1.47 mmol/L

(8240 mg/L.) Th o7,

PREIR & LTIk, ST o 9 L OB EE AR 6 N, RARSEASS A, HEIR N & — 2 Dififi5)32
Ay BEPERE A b == AN TRO bV, @ OmEA i mE (7 702727 —8,
FE—/VRERR, BV MiF=a VAT r—) [ZBWTELIEALRh Tz,

Zielinski® (1973) 1%, BRMEBRHEE TR ZuonoF LU OBRBELZIT TWAH5@E (140 A,
AR FEAES9.24E)  GIREE44N) 2OV TRl 2 920 L 7=,

IR EESG O Y 7 aa T vy@%ﬂw%f#@zﬁ ETIX, Z8RY v 70 % 20538 & IS KA ER
L7z, HEEDORSHHD AR b2 T OFEITEOH% N E i S iz,

NY Zaax=F L OKTFREOEHEIT200 mg/m3 (#:H25~2000 mg/m3) T, 143 % R FTCA
T 13590.367 mmol/L (60 mg/L) & S7=A%, R OFEBIRRITT -T2,

R L LClE, B, IR MFIBIERR, #HRRTHECE oM (O F v, SfilftE, 7 1ra—L R
MHE, BARTEIS. APV, IBIEEE R SR GTIE R O S — 2 kM%) DIEIRIZ DWW T, STIRBEICEE LT
R R CHiat FRIICH BICEBE CTh o7,
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Anderson® (1956) %, @R CORBEZMTICERIIL RO AR v Y7550 Lz,
7212 L, BEOEE S 7 N Ok S ORFFFGE L ORY > 7V > TRIOEE > 7 N OITEE I T
(AYASAN

JRPTCAIREEZDS, 0.122 mmol/L (20 mg/L) A D 57814 D40%, 0.129~0.459 mmol/L (21~75
mg/L) DO57E#E D60%, 0.465~4.65 mmol/L (76~760 mg/L) D J5{#1# >80% CTHIFEZEIFIEIR A A &
niz,

7RB, AL CILLEATRE R X BRBE D T — X IR ST, FEH X, N TORETHL Y 27
IFRND DO TIEARWE L b b, JRPTCARRE 0.459 mmol/L (75 mg/L) Zf@FEHEED Tl =
D TIRE & Ao LTz,

F%&C-2 rVIBOAIFLUOHBERANOZEICHT IEFMEOHRE (ZXAER. REFRRA

O)E/ %88

A
e

Mhiri® (2004) 1L, F=2=U T 0OV VBB T TY 7 NOTERIEE (EERFIZR K T6RER/A)
TRUZmarxF U UCER Lo EFE D, BEOBME £ 7 I3MBL O 72 O RKIFHRPEIORBE L7 2 & &
gL LT, ATH TR Z7nu T L UCBRR LEH@E 255 L LT, =R~ FEIZET 5
REWTIFE 2 3Ehi L7z, RV 7 max=F L2l IR Lo @ 2R 2 REME L CRIR L 2
AL BYEGBE 23 N3 ITAL, FHFERR36.7E 9% (#iPH20~565%) | FHINREEEFE12.4 8.3 (&iH
2~2TH) Thol-, *REHT, BEREFRICTIHBICHE L, N 7T L o othoEH~OgE
NN ME23 N CEYFEHRS6.6 2 9.85% (#iPH24~545%) ) & L7z, BRERE, XTREE L LICHRIE, =
XA, Ty a— Vg, SRMEE, RAe KT v 7 BEEEOH 5 F IR ST,

MY ZaaxF L ~OBREOFEEIZIIR T OTCAKL OTCOHDEEE 2 v, ik H T 5 4mEH
IZEFHBE IOV CIEIOMREEITV, REEEZHA Lz, BEREORTTCOHD FEHIPRE ) 79.3 42
mg/g-cre (#iH9.5~211 mg/g-cre) . TCAD V-HJPEE)332.6+22 mg/g-cre (#iPH3-97 mg/g-cre) . &
A O FEYIRREE A 111.9E55 mg/g-cre (#ifH12.5~269 mg/g-cre) Th o7z, 728, JRFHZ LT F
=131.4+0.5 g/ (#iPH0.9~2.4¢g/l) Tho7z, Fo, 1FEELOKHPIREIT50~150 ppm D HiFHIZ H
ST EWEINTVDN, WEREL, FIEOFHFMITME STV, FEE Ty v 7 ERIEERIC~
AU wHEETDHE ORI TR, ERIDIFEE SN T RhoTe, o, Z U7 NIFHR ST
W o T,

ARG X T DA A A & L i, BRERICOW T o2 (B B - kM5 - R EE -
THENARZ - EPREE - 55 . QOL, FEEEIZE T 2 Karnovsky/ X7 4 —~ A A a7 7M., A
AR (MERER, ARMEREREREE, EIERmpE, M RFLEFE, b0 L 7F=0, aLx7m—
o MU ZUERD R, Uy, HFEERORME) | MR AE (N1, N2, N3, P1, P2&¥
DOIFRE, IRIE, EFpRe, Rt WM AR O EEh R B | IE R, SMAIBERE R e
D R ARRAER E OFHE) M Tz,

IRBEREOBRAERICOWTIZ, R Z7aa=F L ~OIRER K EZ WHIIIC W TR, — R 57,
Bk E . BB RITARLZEENSL RO LN, IHEIOREIZIER TH Y . Karnovsky/ N7 +—~
VAR (RHREORE TO~100D%E CTREL I 1L, 10023 1E%, ERRERZ LoREE) 13FHT
868 (#iH80~100) & Eh-o7-, BREREO23ANFI5AN T, RFREE L Hifig U CTSEP (= AR AN
HFIREN) ON1, Pl, PEFFDIEAE, P1, P OIRIEOIKE RO Hiv, T D H HEeAITIT=
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NARREDBE 5 D BRI S DTN, O NITIZERHFIE IR 1T Do T, BREFREE & ORI % 3
Rz Z A N2iER: (1=0.5, P <0.01) . P2l (1=0.6, P <0.02) &WEFERFEE OFERFERENE
DO, RPN 7 raxT L UREIWIRE L TSEP & ORICHBIRERITRD Lo Tz, 728,
R BRI F T, BB O K F I OW T S e o 7z,

Ruijten® (1991) %, FURITY (H - HuliIii#e L) oBMEIHE LG5 LT, FJsrr=x
F L U~ DBRFEIZ L D R M O\ = SRR~ D58 B DR 22 21T > 7o, TSR & 2o
7B BEFER TR TR ZJaaxF Ly (7 HOERE LTHEA) IC6FELL-RE L7978
B D, RRREE U R 7 BRRAH, E50ME OBIEHE R4 L1231 CEEFRIZ44 958, F0R
BEEIT16 9% (HiH 6~374) ) ThHH, EETZWIEICAZ X, ha, A 4207
Tholo, RRHHIL, BMBERELFE U LHCOFEU EEHBE L, M 7 raxF Lo ~ORERE N7
B#C, WIKGEE - ZF - [HEE - Fild~ v F 7 LE28 N CESFERRIT45E9%) & LTz,

FHERGEIZHOWTL N 7 ae T Lo LSMNTIE, RIS ET I2WE~OBREITENE LT
Do 7RF, ARG OBPUER L Tid, Hulsko 57 @R 2MENRIZ AL L, FIE LS b -H Xt
G LTWAHTD, BINA T AORREMENE 2 b7,

THANO M) Z7eaxF LU ORTREE LT, PARBTF 2 —T7 2RO ET —2 2351 . 1966
T80 ppm GEE16 H . BEHLE T100Y > 7 LEE) . 197647 TH470 ppm (90> 7
JVERER) | 19764F K ON9814E D - DHIE T35 ppm (Vo 7 AT HE/R L) THoTm, ZHHDH|
ET — 4 EBIEER (19764F% HICHER MR ARk E Sz 2 & BRINTIFIE O FERATSAE [ CRIEA > 7
(R Z7aaxF L UIEEH~ORBREATZZ L) 2HRE L, EEOITTHNOKTIREL, AR
R 0 17 ppm. 3~114R11 : 35 ppm. 114ELLERT : T0ppm & L7z, T OKREIZTHEE OA WK TO
B A TR U AN R EREE R & LT, [N BAREIR R O 13704 £ 583 ppm- 4 (%[ 160~2,150
ppm ) Tholo, M) 7 muxF L DSNTIE, s REEO R4 (I LRI O SR T Ui A B A
(7 LV E S ~DOBERH > 20, MR EEWE~OREIL N 7 e e T L o DAMNTITE) o 72,

THNOREREE » Z —IZBW T, IBFEICET 2 HEMEZ S SN TR W ERBRVE 1Z X 2 iR aEsER)
Tz, RMEMEEEEEICE L X, BRI OB MR EEE (SNCV) | EAMRIEE BN
(CNAP) . NSl (SRP) | MEEEEMFRAEHE (MNCV) | #HEGIEEEM (CMAP) | AR
(MRP) . = XAFRBERRICRE U CIIMAn . B E RO O, B AR RE 1T B L CIss RPERTIL
i VR ~O DA D RS (571 ERPERPEAEENR (FRSA) | 28 RYEFRIHERE OISR RIGZE (MHR) |
RHFRERHENR) 2500 L7z, £7o, RBRE ., B, PR, MehRiEE Y 2 7 EREICET 7 v —
N T o7,

8] N AR % B & ARSI RE & D BEENEIC SN T, R, OB, [EE 2 T L - HRR T 21T
o T FES . BEREARR DOSNCVIZEB T 5T Th 20134 E 724 (704 ppm - F-&H7- Y -1.09 m/s) . SRPso
DA EEM (0.40 ms) 2FRH BT (P<0.05) , = XHREHERRIC DWW TIX, BEREIFRSHT OFER, 1K
i DA IR 23 A Y B R R (704 ppm-4F) 2729 0.38 ms (90%CI: 0.12~0.64) L 7=, Bk H R
TIEEIMIRD Henodz, N7 raxd L REREIC L DEB R, BEMROMIE~DRE
IO DN h o Tz, KR FORBEIZE LT, BEBIEITE D bnoi,

B B OIS OIRE IR YL Tdh 535 ppmIT40EFIIREEE L7~ & A8E L7 BEEE (1,400 ppm-4F)
D RO N SRR E R (704 ppm4F) & LIS Z NG, [35ppmd R Y 7 on
TF L ~OEMIREICL Y | = XK OB T DT 0 7R B L Z T 5N H D L 52 5, |
ELTW5s,
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F&C-3 ~UIOOIFLUOMBERANDHZEICEHT IEFHRAOUE (HREITHIHE~NDEE)

Murata® (2010) 1%, FVZ o L o ~ORERIC L DRI TERERE~DEE (F{KE.LEHE,
FO5D %) T 5720, MW EIT o 72, BEIL. KEROSTHICB W TEES M £
T PES T E COMNAEEIZ0I~STHEMEF L TR 7 e F L UCRFE L TWT, B S/t
FEPEE 2 FR - Ze Wi E BTN (BIE39N. LME18N) Thov-, xHRERIL, R FFEIEWE ~ DR ENR

BORNMERGOANGBIEA0N, LME20 ) & Lic, BETERET, FYFEm38 L9k (#ifH18~67r%) . F1
HFE168+8cm, 7/ a— /LEBREOHFIAEITgH, FEH DOE51% Th o7, *HFREHE. 4
38+ 10m% (#iPH20~5T5%) . VFHHE16718 cm, 7/ a— LiBRED P RAE39 gfifl, MRHEE O LR
42% TH -1,

N7 maxF L ~OEMRREE IR TG OTCOH LK OTCADRE , k2 DA G (TTC)
R, BRI, BRI OV LA B OB TR, HREEC SV T ﬂﬁh%@naﬁﬁ%ﬁmﬂ%ﬁ Iz
o7z, JRPEDOTCOH, TCAKOEDEFHTTC)DHHAE L, BBER CIXENZN1.7 (0.1~104.6) |

(0.1~88.0) | 4.2 (0.6~192.6) mg/LT&® v, XHEETIITCOH, TCAL b AR TH o7, %%‘E
X, RV ZBvuoxF L (TCE) ORHFEEEL, Ogatab(1971)OHE L7z R HTTCHEE & ORIF%RK

(TTClmg/L] = 8.37XTCEl[ppm]+17.12) Z T, 22 ppmAili L HEE LTV 5, EHIREICHOWT
1L, TTC & #ifeF B ofE s L ThHE L 5 B2EERFERE (Cumulative Exposure Index : CEI) %\,
KRR (CEI<50) (31A) . TEMEEREER (CEI<100) (11A) . & REEEH (CEI>100)

(15 N) I LT, EEBO N 7 oo T Lo OKTEEITHRE SN TN, BB, ZAbD L
LCIIMREEE AT 28RS X otz

A EE (CATSYS 2000, Danish Product Developmentfl:) % W7ot TEIREREMRAE 21TV, #F
IERFOHRELEREE FOSD XTI A—% L N JoaxT l//ﬂz?s L OBH AR,
W, PER, B, BOEE, BUEEIE A LA R &5 BT O R, BRI FREE & bl L CRRAR
FFOELEIFEO/NT A—5 (., MG mERE. RIRTmEE (1~2, 2~4Hz%[s,%<) ) KO F
D55z DFRE (10~14HzZFR<) DAEREICKREN->7 (P<0.05) .

TCEDRH A (TCA, TCOH) D% xH#Z8#a U, #hiATE) ARSI & DRIk Z BT /54T
L7725, MR OBELERD/RT A —% (1~2, 2~4HzO %R G m#is) & TCOHMEE & oA
if@*ﬁ%@%@% (r=0.26, P<0.05) 2NFBOHNIZN, FD5D 2 DMFEIZHOWNTITAGIEE & ORI

ERBEITRO bR oo, REBBEREE & OBEIZ DWW T— i ES ot LT & 2 A, FERIE
$@$5K@3§rﬁ)m$$§5&@s ERFCIRRFERGEI L 0 AR L), FERELEED /T A —X
IZOWNWTIE, K- - REREOHB CTAREZITRD ORI oT, UEORENG, FEHLIT, &
RELOEFET N 7 aa=F Lo ~OEMRE, TO55 2 OMEORINIEY, EMREIZ L > T3l
XSS AEEESRH Y . ACGIH (2009) (2331 5 g R AE (TLV-STEL) 25 ppm K& Y {K
EOTCE~DIREETH > TH ., FE OMIRATEN FIIBEERIC B LGS Z AR ahiz & Lz,
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%04 ~UOOOIFLUOBEBADEEICEHT IEFHEORE

Green® (2004) X, MUV 7 on=F L OBE~OEELFMT 5720, M) /roxF L ik
LTV 978 OBERED A A A~ — T —Z AT DRI 21T o 7o, AT G 1T UeiAl &
LChYZamxF Lo L WO EFBEEE THO B (H, #Hikoiid/s L) T,
(DR, JRE OFER, @i E & OB RIE OB () JREBRARERAEIZ X 2 MRV (3)
e I E A 140mmHglL F CARIMEA90mmHgLL F, (BEE T, BIEIR L TV 720, ()2
WLAICHUEE .. SERAIOIRMAS N LD b2 L7270 (B8 A &ME12N) T,
PHFERRIE32.6£9.27%, bV 7 oS L~ OIRGRIIR T F4.1 1 4.54F (i <1~204F) Tho
7oo RIFREEIT. AHEAIK NESRE~OBRENEVHEEOTE A Y » 7 T, RERE SR CEF2meE L
TR ORI Z~ v F o 7 SE7254 N (BPEB0N, LPE4N) T, ﬁ’ﬂﬁ% 130.3+9.1i Th o7,

M) ZarzF Lo ~OBREOEEE LT, BFEL4AMZ 728 OEFITERILLZRFOTCAR
FEZ AV (GC-MSTHAHT) « ZONVHREIXT2 = 84 mg/g -cre (1~386 mg/g -cre) (64102 mg/L

(#iPH 1~505mg/L) ) ThHolz, FEH HIE, JRHTCA 100 mg/Ld h VY 7 m e L OKHRESD
ppmiZi%Z YT % & ODFG-BATOHERICHK DN T, JRATCAREZLZ MY 7/ roxF L o O IREICH
Bl ?i@SiZ ppm (&P 0.5~252 ppm) EHEEL7-, S 562, BREHMOBBERELE L,

BEEONA A ~—H—L LT, R+ ®GST (Glutathlone S-transferase ) . NAG

(N-acetylglucosaminidase) . 7/~ 2 >, RBP (retinol -binding protein) . al~vZ a7l
Be~rmrnua7 ) v ENRIE, Fle, ERRZ~Y—I—ThdIERE, ©¥ I UBI2RZ~Y—
—THDH AT /V~nr B, N-acetyl-S-(1,2-dichlorovinyl)-1-cysteine % ] & L 7=,

BREERE & ot IRRE A Hels L7265 5. NAG (5.27+3.78 U/g-cre vs. 2.41+1.91 U/g-cre. P<0.01) &7
V722 (9.71+11.6 mg/g-cre vs. 5.50+4.27 mg/g-cre\ P<0.05) | % (9.45+4.78 mg/g-cre vs. 2.41
+5.55mg/g-cre, P <0.01) IO\ THEHFIICEERHOREN S oo, —FH, BEHENIZBITS b
JrunxF L ORGRIERE L A d~—T—L 0)%&%%&5 &L NAG, 772 /&)?EPTCA/ET”
OMRFEAEH & ORNTHHBIEIRIZA BN o 7o 3 MEECGST o G ME & JRFPTCARRE & ORICITAE
FERFRAMR N A b7 (1=0.401, P<0.01) , FEH BT, THHOREND, BikaeE E"”i.ﬂ@ﬁﬂﬁi?
LR Ten, ARIOFENRE LY bEiRED b ) sunxT L URE (5250 ppm)'Gﬁ%Hﬁﬁ@ 5
DAELDAREMENRIE I E LT D,

Seldén® (1993) X, AU x=—F o H SédermanlandEiN D190 & BN T TRIZEHE L, b
nu T LU ARKARTEE ICIEF T 508 29N (125 N, 4N ; EHF 41 (#iFH20~66
%)) AXRE LT, N7 raxF U UVRRICE DB~ ORELZRET 572912, 198842 ~1989
A ITRRWAIE 21T o 7o, JHTRBEISER U, BEHOOHEONTBHMEO NS I ~—T— N-7T&F
Jo-B-D-ZaYI=Z—F NAG) IOWHEEOSRIEL R L=, HEEDO Y 7 oo F L i
I O FEEIEIL6.24F (FRAE34E) Th oo, BEMEEIIEABRERE (SRFFINE YY) T, 28)
R o D& 958 OREIR D22 5 A2 BIE L2 b D Th - 7o AR EE DY) 1T27mg/m3, H i
1L16mg/m3TH v, FEXEE D86%7H350 mg/m3AKii Cho7-, F7o. HABRBEREDOZEX Y T
BEE OFNR AR v b TV EERIL, JRFOTCAKR OTCOHD R 2 JIE Lz GrXHIZIED
oI <, R SHAED &, TCA0~40 pmol/mmol-cre F2ETH 7=, ) .

W FEAE D JR PNAGTEPE O EIE & TR OIRE T 2 2 GRS LCRER) & & Holk L7552
MR CHE B =T v - 72 (0.17£0.11 vs. 0.19%+0.11 U/mmol-cre) , RHPNAGHEM: & R HTCA
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TREE & ORNZITAE BRI FR O B =2y (1=0.48, P«mn MR, MR, RAAREE ([
NBRFEIRFE R B, BT AR L2 b D) %, OB S I3HEBE Led o7, 723, A%
[ZDWTIE, MR B O G R A DOFHEEIZ OV TG STV,
ZHEOIT, KIBEDO N 7 oo F U UIRGE T TR, BIg~ORENAET S &) iifs o b 2 i
IO ool Lz,

Vermeulen® (2012) 1%, hMVZrBuaxF L A2 X DB AFIED FREMEIZOWTHEST 5729
20064E6~THIZTEIZEB W TEMRED A A~ — 7 — 2 WM 7E 217 > 72,

ERNGEITX, Nz FLralT oML QL) | tFEreo XM 115 | B
FR (11355) OFF6 LGOWE TRICHEF T DR I7#E 80N (BIESTA, ZtE23AN) T, ABE
TERE, Ab2Pih, URRiE, By T2V - RAF L BB~ DE LWIRE D B 5 Bk
JED & 2 2o LTz, FHIERRIT25.216.60%. FHREEELIT2.02.0 Th o 7o, *FREHL, 1R
BEOFTRT 2 T8 L RIS 2 R 7oL ua il LAaVWAE., SR TS EE ¢, 1%
BREC R UG L, T~ v F 7 Lizdb N (BPE29 A, ZtE16AN) & Liz,

PREEFRAR T, BOARERIRE, B AREREEL W, RPOBEREO NS, A~—T—OHIEX H
B & L7-BRaIO2 ., MU Z7no=F Lo~ ARERRE (Gr@REE T oK IRE) 2. BER
IFLANIZ D E2~3[a], xR, HIE Lo, SRR O ARERE 0 F2%)1322.2+35.9 ppm T, 96%
DNURFOKE T B2l R (OSHA) FFAREIRS (BRFENE ) 0100 ppm Al TH -7, £
7o, BBEO N Y 7 oo F U BRI OSEICIREGRFER A T U ORO T8 N AR E =L, 1REE
FEDE7335.8£68.2 ppm-ETH V| FHREEDOFHI230.1 ppm - R Th o7z, B, T bHOL
BT U EDOMDOVOCITAL L~ L3 5 VIR ATRE R L~ L Th - T,

EEHRIZBRB LT JRO ARy b T AAZON T, BRERE R O REE OB BERE D A A~ — T —
(GST- 7 (Glutathione S Transferase) . GST-«a, VEGF (Vascular Endothelial Growth Factor) .
KIM (Kidney Injury Molecule) -1, NAG (N-Acetyl- 5 -(D) —Glucosaminidase) D&% HIE L7z,

ZOFER, REFEOKIM-1, n-GSTOIEM: I BT, FaHEIcARIZE N> 72 (KIM-1 (P
=0.01) ,GST-= (P=0.09) ) . F7=. Ml fKil&E, BMI, 7 L7 F=UiREZFE L (BEEET
PERI & RN B D 72D, TR EZ D 2D o 72) | BB EYR T 21T o 725 H, KIM-128 b U 7
DDI%Vy@@AEﬁ%%ELﬂLTmJ%m ﬁiﬁﬁﬁﬁm%%%fbt(P<mmm)oé%

. BREEREOBREREE O PRI CTH 512 ppmZ VT, 12 ppmAii & V12 ppmPl EOREIZ/y T T, £
h%h%ﬁﬁﬁ%ﬁktt%«bh BIZHONTH, EH5OREHLKIM-1OMHFEMIICHEE R LR 2807

(12 ppmATH; (P=0.019) . 12 ppmli L (P=0.0008) ) .

LEDZ Enb | EH DT, FEARHR EE ORRERDE C b EIRA~DORENRDO LD T L DR S 1,
N7 muxF L NREE & BED AL OBEO A TR SYEREMIT D L LTINS,
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F&RC-5 ~UYOOIFLUDRERANDEZEICHT SEFHEOME (BEUEERE)

Kamijima® (2008) (%, 20024F 2+ EEYIT BaoanMiX (235 1) 5 K fEMBEEE  GREUELE FERE)
ICEDABEEF19N (BH3A, 16 AN) Zxtg & U CTHEBMIZE ATV, B e e o 5 KB
NR) 7 F Lo ThA0Nn, KRN Z7aaxF Lo ~ORENRE TRETAEAICEEDA
U DR L~V EORENERET LT,

FeRGEEERE E R 1T 2 v v o — 2 8 T oL ORE, &R 135 o ~oR Lo
H LA, RFEF LS CTOSRIEEIZWHESE L TR Y | P FEmI£23.3+6.25% ., IRERCIM326.729.0
HToHoT,

INHDEEIZHONT, EBEFTE%ISH LN (8.4+4.3H) IRV 7V ZEEL TRFDTCAK Y
TCOHDWEFE %5341 L, BEIIANDIRFTCARE & B MIREN O T £ TORIMB A S E ORBRM D, &
KR EZ % DR P TCAIRE O FEMEAHEE LI-fES. 206 mg/L (95%CL:78~542 mg/l.) Th -7z,

20021212, BEDOEHH L W4T (THA~D) THHMFHEZITV, [/ CIEEICEREL TV
FREEEAR S (% TH3~6A) . KO R Z7onxF L ~DBREORNEEE (K TH2A) 2o
WT, BBER THORFTOTCALOTCOHDRE, K[HVOCOE AREERE (Ref N %), 7y
BIFFIZ A TSI WSS L7t v 77 —CBEE) Z0IE L7z, £72. 20034F11H121%, 20034
WZHEREEORAEL2TY (THE, F) L3FLEEEREOENST7-2TH (TG, H) T, i
7 BIEIZH 72> THRHPTCA, TCOHREE, KHVOCHOME AMRFZIRE (FRERIMETYE) | ROVEESGHT
T CVOCHOK TR (SKFRIINE VY OREEIT -7z,

T ORER, REBEIERENRAE L6 T8 (THA~F) (2B D2 5583 O R FTCARRE (B
FFRAEZIVREEORRREAZ 1TV, IRPREW DR KIEENBE KRV TY (THEB) 2k<) . M7
7 u T Uy Of NREEIRE (RFEDINE ) O R REIEZE 241318~ 1,617Tmg/L, 164~2,330 mg/m3
Tholz, FRICEEREOEN2TY (THG, H) IS8 25 @3 OIRTFTCA, 8RR E
DI KRIEIZFHF1136~650 mg/L, 74.9~1,803 mg/m3Th >7-, (FEBFORFT R oo F L
TR (ReRDINEEEE) 1%, BEERA TS (LGE, F) TiE39.8~73.0 mg/m3, [EERAOHENTY; (T
%G, H) Ti311.9~80.2mg/m3Th ~7z, B, FELORTDO N 7 vuxF L o LUSNADOVOCHRE

(REREDINESEY)) 13, R 231.8 mg/m3, FEEfE—F/1734.3 mg/m3, < DMdOVOCIZ1.0 mg/m3 K
i Chole, SHITHRAEIZEDMETIEZ, MEORAELZ6LY (LBA~F) NoKH MY /e
F LU REOBBRICBT 2 RmiRELZHRAE L TRV, RE By, MaO/EEEL T<27 mg/md (THA,
E. G. H) . Bl ses o5 A 80 T11~27 mg/m? (THB, H) . 77 I L DR
HEZE R T14~243 mg/m? (LD) | &7 L AN LJE T43~162 mg/m? (LHC) . BilgX
V7 EHT324~432 mg/md (T3A, E, F, G, H) THY, M7 aax=F L 4/ Co/HFrRE
Ve P RAMEZE T HEIAIZ1,620 mgm3z Bz 7= (THF) . BEORAEL4TY (THA~D)
ICBWCREA R OWEEA & LCTHERZD Y 72 oo xF L UEANCOWT, VOCKS (GC-MSIZ &
5001) R OVAANIRA LTe@ @ aisy U 60 ir L OICP-MSH T Tortr) Z#lE L7zas, B
V7o Lo DAMNIEE LW EITRO b ivieno Tz,

ZELSIT. UEOHEL M) 700 F LURELET Y hOYHF I~ B —3 a VETEIEMZRL
72HR (Tang® 2008) 35 Z &% 2 C. MU 7 eaxTF Ly AERDEFREEREZE L X
HTERY, BEREFHE LT rY ZonaF Lo REWNERBESNS L) R T THEENE UL
L7, B OB TR TORPOTCANRE DRARMEIL72~80 mg/LEHEE SN D Z LD (ki
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B%3~THHZDORFPTCARE %2, TCAOAEY 5 -5 7.61¢# (Ikeda & Imamura 1973) #HW\ T
N TS OPEEEICHIIE) . EH LI, ER Y 27 OO 91213, TCA50 mg/LEL F & 725 &
SNV rZmRZF LU OREBREZERTL 2 ERHEEIND & LT,

B, —HMOBETIIN) 7rn=F LU OFEARBEREDMEWVIZHEL T, Enb TEIND K
0B IRFREIRENE o To, F2, 2003 TR e B 12DV CHlifpe 7 A . R TCAREE %
ELTRER, — O EFE CIIM HICRRKEZ R L, £O%, QKT L,

Kamijima® (2013) 1%, NV 7 vuoxTF L U CERRET 2 WEUEEFEEESIZOWT, HHVE (&
ANILRZATT 4V RA6) OFIEMAL, A bhA T Ty AL, ROFERGE R ZonxF L Uil
SESEMERE D ROE R B GHIBMER RS2 (ED) M, JEEDM) & D BSEE 2 i3 25 72 O O M5t 217
o7z, FEFIFEE. 20054E1H1H~10H 31 H OMICHEIRRENOFREIZABE LT MY 7 monx=F L
BEUEAE R R 28N (BE20 N, P8 AN) T, EDAIN19A, FEEDAINONTH V| HEIKAINEE
BUESEMEREO W MBI EA LT e, ABZRIICIZ Y Z v oo L ARG E 72132 hc B4 %
LETCHEBLCTRY . FHEMI241E74% ThH o7z, MBEHL, NV ZonxF Lo ~DREODH
B INHAE DTG DR 7B F 48 N (BPE3IA, ZME1T AN (CRHFR26.316.75%) ) & L7,

M) ZvarxF Lo ~ORBEHEEE UCRPTCARENHW O, R 7, mBUEEGEREE
FHTIIABLE L, ABREECITEEK TRICERIS Lz, XTIREED R P TCAREE O % F#1358.4 mg/L
Tholo, BEIZOWTIX, ABEERZ DRV > 7V OTCARE 2 TCAD AW 1) I 5 7.6 RF 12 &
DWW THRAMEEEE TREROBEICHIET 2 &, B EET153 mg/LTh o7z, 7k, BEDIAIZDN
TiX, RV TR EAKIREE D B35 HE ThH - 7 1 DICTCAITMR S e o7,

BIFIIABTE LD O LAM R & 12K 2 5~T7HEE L, HHV6MODNA= v —%, HFTHHV6 $Hiifk /i,
¥4 B A2 (TNF-a. IFN-y, IL-18, IL-2, IL-4, IL-5. IL-6. IL-10) ZJIE L7=, %THEEECOW
T [FRRIC IR 2 BRE LIL-18, TL-2, IL-4LISNORIE 21T - 72, BRI TZ2 W HEGBZ 185-200612 4
SE L, FEAMEREUE O HFMZEN R R AR L HHV6, 1 b1 7 a7 7 A LOiE#H
Z RIS HENE)

B KOS B ik ' O HHVE6 O DNA = v —4, HFtHHV6 Fifk /i, 1 1 > (TNF-« , IFN-
y. IL-18, IL-2, IL-4, IL-5, IL-6, IL-10) ZHIE L, #EHENT L7ofESR. Lo bz (f
AT L COAAGH A DT OWTITRREH ST ARvy, )

- BED8I% (24N) THHV6Y 4 /L AFIEM(L (HHV DNASN, F/2IEui e & %) »

R LT,
- HHV6 DNA, TNF-« . IFN-vy . IL-5, IL-6, IL-10J&E |25\ T, HREEDOEE+3 0 LI EDE
EAEFFOZEOEIGN, BETITHRIEL Y bARICE»o T (BEDOABREFTOHERRKOEIS « O
E51X. HHV6 DNA: 54% vs. 4% . TNF-«: 79% vs. 4% . INF-vy :43% vs. 0%.IL-5: 25% vs. 0%,
IL-6: 57% vs. 2%, IL-10: 79% vs. 2%, P<0.01) .
- EDRUBE O ABEHF OHHV6 DNA, HifA i, TNF- o 23 F¥IE+3 o #TH 5 EE&<0fF O TNF-
R, IL-100REE, JFEDREE LV s AREICHE -T2 (P <0.05) , HHV6Y 1 L A F{EMAL
O#EEIT, EDRLEJEEDA L T, AEEIT -T2,
« At O BEIZHOWTHS L, HHV6 DNA, TNF-a . IFN-vy . IL-6, IL-10DJEEDORIZIZIED
HBEIRR B 0 | FEHFEMICEE (P<0.05) Tho7 (7=72L, HHV6DNA LIFN-vy & OBfR%
fr<o ) o
-« ABEHE U CTNF-ahd 5t HREED SFHIfE+3 o # T 5 HE O NEUE, ARt OHHV6 DNAREIN & ED
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BEA B -7 (OR 22.4 (95%CI:2.2~227.1) ) | IMIOIMEEY > 7 /VHOTNF- o LSO YA
N A RIRPTCARE (i Ehgsi TIREROIREICHIIE) 125\ Tk, HHV6 DNAMINE FE
7R BE X AR o T,
VL EORERNG | FH SIZHAVEFTEMEAL L OV A b A VHIME R U 7 v u=F LV @BUEE R
DA F~—=h—ER0EDLLE LTS, £7-. HAVeREIHME(L, Rt KOG o R IZEDRISE S
E R L7 R LT,

Xub (2009) (%, 2003~2005(2, HE, wEITIZHITS MY 7 aaxF L AR T Lk
JERIBE T DOWT, TRERTE DAL & BEARIEIR I BT D BT SR 21T o 7o, SR RIS & 70 o T2l
JERBE2IAN (B8, &ME13 AN CE¥ER£SD 21.3£1.85%) ) ® 9 b, 5BANEFHEISMEE, 11
AR RS T8, 2 ANER A v FEE, SANZOMAEICER L, &BRRLCE LSO
B, BIETE TR CORE (A LFELZESEET) 21To T\, BEDO N ZuuaxF L o ~OlgEE
A3 D F-41338.218.3 H (#iHS~90H) Th ~ 7=, 70d3, AMFZE CITHBRBEITERE STV,

BEO RN Z7uuxF LU ~OBRFEIRBUIZONWTIE, BEOEELE T T 7T —I2 X - THRIRE
Nz TS < E EFEOFEMIIAY) . MU 7 oo Lo O E ORFRIINE 51
18~683 mg/m3 Th o7, F7o, 20 AHF15AME < 15 L TIEKHF IR E O =SDI45.7£13.5
mgm3TH-o7=, 2LAFT6ANFH6TIHTII R ZunoF Lo OKTEEDE+SDIX17.6+7.4
mg/m3Tholz, /o, BEOKEREEDHRAEREORY T VOERMN N 7 aaxF Lo~ Ffkig
B2~ 4AENTITONTE Y | JRPTCAD XL £ SDI152.5622.6 mg/L (#iPH15.2~90.8 mg/L)
Thotz, 7B, WEBUIEREREE DORAE LT-aEN SUREAIY 7 0 HIE U7 i At o 24t
FERTIE, P27 e F L 310.2~91.4% T, R LT Fy, Ry ULy, FEER
TF KBEEN TN,

BEOFEIER, FEREE TH L8R, HEV, AL, TnENEED0.5%, 100%., 61.9%T
BOONT, o, BEIITLEDONDAH (100%) . FLEE (85.7%) | 5% (90.5%) . K (38.1%)
DA GBIV, FEENSATRD bz, £, WREZZITERE~OMWEbEICED, 7I7=73
JhITU AT 2T—8 (ALT) , TARTIXURT I ) 72727 —F (AST) . REIVLELD
B RITENENI0.5%, 85.7%. 76.2% ThH V| JRZ /7 P2NTHMEIE 72, S HIZ, 15 AF6A
WCODEXORENRBD b, 2E, T DORERIZEES 2 &R 2 O T S TunZeuy,

VUEOFERMNS, BEHOIX, MU 7 oaxT Ll k5 87 B Tl e 17 & 48 K ONTHERERE
Th, ZiI M) 7aozF L UREICKT D A OmENE & B L TW D AREMER mVL & LT,
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FRC-6 F)IVDOOIFLUDERERANDEZEICEHT 2EFHAROME (REI/OTY D, Y4 bAA
V. Kl Tty FEADERE

Zhang® (2013) X, M7 o TF Lo ~OERENE FOMETORE 7 a7 v (Ig) RE

(T D 2 L MR T Do), PEILEE IRV THEBTIIZE 21T - 72,

WRFEAE TS TR CTCEZEH L T\ 26 TG0 @#EHS80N (B57TAN, 23 AN) | *IHFHIIMEERE D
5T 5 L8 & [ HUIC & 5 TCEfE ] O Mk D J78# T, WREERE L T, MR T~ v F I E7245
AN (BYE29 N, ZME16N) & LTz, RENLIMEY 7V OfRMEE2Z T, iEH 0IgG, IgM, IgED
R ZRE LTz,

FY)ZwvwexF L (TCE) OWEFEREIL, ARAKE=2V Iy UL, gkt o
NIRBREABMATIy ANELZE 2 A, IREE ﬁ@¥wimz+%9pmwmﬁw HfECTd 512
ppm TIRIEZERE (< 12ppm; 39N) & mIREERE (=12ppm; 41N) (IZHHHT 5 L ZNTHORETONE)
BRI 1X5.2+3.5 ppm. 38.4+44.6 ppm Th o7, *HEEIT 0.03 ppmﬂ%ﬁﬁ“(%oﬁo

RBALRIEIEIRE T V2 O CIREO A I L 2 IiE P IgiRE OB b 2 R~ T fE R, BEERE O Mg+
TGk BE 1 3oc FRRE & bbilie U Tl MR ORI TRILT.5%IRIE L 72 (P = 0.0002) . [FIERICIREERED
R, PRI O FHEE S O ITE P IgMIREE 1%, RHHRRE L bhik L CTRIS8 %K L 7= (P<0.0001) . {KERFEHE,
BIREREO E D BBV T HIME FlgG, IgMEE ORFLE O RD bz (IgG: KIRERE16%, P
=0.006, EIRFERE19%, P=0.0002, IgM:AKIEFEREST%, P=0.0002, mIEERE39%, P=0.0008) , 7=,
BRlaEic DWW T L7 & 2 A, fERA~OEE IO TN Th oo, IgEREIIRER & HRAE & O
THEREZEIR ST,

EHE DL, I OfERN S| TCEIFEARWIRERE Ch - THRERITHET 5 & 0N
b7 & L, TCELFHER YTV VNl QR #EICAEY PR LEE 52 DD EEZEZTND

Bassigh (2013) 1%, MU ZmnxF L 2 OmER~DEIZBET DM 21T -7,
% FREIX P EIR A OS5 B8 Thaliak, ey L o ARGE T IMERR . R RS T35 1
BIFDIEETIN (BHSIA, ZME20AN) T, Wi LETrRY Z7reF L o2 LT,
%ﬁﬁ%&btl%?ﬁ@@ e RRANC DO W TR ATRERBREO L~V T, _oPr, AF L,
TFLUAFRT R, FALATATE R, mZoab R AZOWTIERRETH Y . BDAFRE, {bF
WiE, BURREE, HHVIRUP Y, TE YT AF L, BEERSRRO WL~ D BEZE 7R R
EREDTRORBRO & D E TR STz, ABRIL, BERENSE T2 THEFE KO M) 7 eaxF
LB L alesk O 57 BE 78N (BPEs6 A, &PE22N) T, Fhn(E5m%). YN CIRER L~ v T
V7 ER T, AR IIREERE T25+ Tk, BB T2TE TR ThH -7,

IL-6, IL-10, TNF-« (Y >/ EROFEE K O MUS ORI B R EE 2 RI- L TWD, ) OXR
FZOMEPEEZAE L, M) Z7aonxF Lo ~OREEET, MEREIca#RtETE=2) v/
Ry Pk R TK G D S s IRe ] o o B R EE IR E A 2~ S[EIE U 7o, WREEE D WREEIR B 0O S H]
23.4+37.9 ppm, FRAEIFHII2 ppmTH 72, XD ﬁ%%fmmm%ﬁ@ﬁ@%%k%ﬁ%%ﬁ
12 ppmPl EOHEES6ANE ERELETH L, ThTho N 7ooxTF Lo OVEHRERE 5.1
ppm. 41.2 ppmé&7eo77,

SHEALARIZIENRE 7 L TR, YL B v BRI E SRR T & LGl L& 2 A, IBEBEEEICB T
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% I3 HIL- 100 2 13 BREE & e TT0% (8 L 72 (P=0.001), S 51T, [RBREEHECIL. xHREE & bk
L TIL-102360% % 2 TAHBEICIR T L, @B HOWTHREETH - 72, IL-6. TNF- o DEEIZS
WCIEIRERRE &t IRAE & OICH ERZITRO b ooz,
IL-1078Th1/Th2/8F v ZA D& 2 G =g 7 n v 2B W T EHEREE Z R 1L TnD 2 &
b, BEELITARIOERENR M) /7 aaF LoD MIKT 508 R~DEBELEMNT LM THD &
EZTWD,

Iavicolins (2005) 1%, MU Zmr=F LU ~OBEREICLL2O001YA oAy (& —n1
A% (IL) 2K OINF-y) KO12D28Y A A v (IL-4) OREOZELEZFET 52 L2 HE L
TR 24T o 72, FIRIERFICEES L, BIEMES LRI W T R ZrnnxF L (TCE) OEHER

T D35 N 72 B @ (33.9+7.5 %) AMBEEAEL Uiz, XMEEE LCix, WUTHANT
FIURER L %%Lfméﬁ%%%@lﬁ_%$ﬁ¢ﬂm_kd<’&%&w%A@@ﬁ@E%%@34
+7.55%) A PNEREIRRE, R L% LEBEA O TCE~DRE3EMIRTE D 72\ 40 A DR 722 Bk
@zwﬂim)%%ﬁﬁ%ﬁ&bto£f®%%ﬁ_omf\aaﬁﬂﬁﬁﬁgfﬁ%\ﬁ%(%%
JEN AT H3M) | BEREO A, JEEME GRS TS I OWTEIE 2157, 2HERE 1329
i PA T 30~395%, 40ikLA ED3DODERX T bav, ETMEREICOWTIE, 1R S 5RT
Db DODFEEEE L S ATz,

L[ DOTCE~DOE AR IZ OV T, BRERER O E AT RRES 4 A OIS © O 8FERIL 5[4 7 L
ZEfE3 Y 7 MIOWTERI L 7o, BB O EXEERIREIT35 14mg/m3 Th o7z, £7o, BEE. N
HoR FREE I B W Tl B B H BB IR TIRFICERIR 24T\, JRHPTCAZ o L 7o/ R, IREERE TIX
13.3+5.9 mg/g-cre. PNHRXIHRAETIZ0.02+0.02 mg/gcre ThH 7=, X BT, FRIRIER IZEFRIRIMEE M %
17, IL-2, IL-4} OINF-y OEREIT- 7,

BREEREIC T D IMIE PR EIIIL-2, INF-vy (2 OWW I, IL-4i2 oW CIER L TR0, —ohdE

ETHTIC X0 EEMEO R EEZZ M LR, 2T W THBORFHNEEZN RINT,
Dunnett fREZIT o 72fER. KA A L OFERREIC OV TIRERE & N RHREEE OfMICHEZ
MWD Z DRI, WERxREE & AN IREE DO CIIA B =N o Tz,

EHOIT, ZOMENDL, KL ~VLOTCEREIC L - T, BENARGREROEINF X Z S, TCE
DR ﬂﬁff%ﬁX&/X%ﬁMéﬁé EWNTRIBIND EFEZ T,

Lan® (2010) (X, MV 7 mrxF Lo ~ORZERGEIC L L RMMY o~k 71y b a[EEHECD27
S O'CD30~DE % T 2 7o O IR e 24T > 72,

WREERE T, PEIARA ST 248K T4k, oy L o XRE TSR, B AR R E T351
%%K%WT\%@IETFU7umi?vy%ﬁﬁbfwk%@%%A(%émk P23 N) &
L7z, XPHREET, BBEHELEE T2 THEFE CHEO, M) vrnaxF Lo (TCE) M Lkt
T H520ir% uulf]%wm . IRPELiERR O FF SRR D 7 EE 96N (BTN, L2383 N) T, i (£5
W) . MEBITCIREREE ~ v T U ST, BRI, SHIREEE bIT, BATRE. (LR, BRI,
HOLWEINR By TEVZ s ATF Ly BRSO W I~ OB IR A O RO & 53
XERAE Lo, SRR I IR RE C25 £ Tk, SHREEC2TE T T~ 72,

WREERE, XITRHEO 2B O ARMIM29 mLARI L, U SERBEE Y v k377 v b (CD4+T
AR, CD8+THifE, FF = 7% 7 —Hifa, Bifn) Mikatkisz ot Lz, £z, miEhorEkCD27,
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ATEMECD30D IR 2 ELISAVE T~ 72, TCE~OIRFEfE L LTI, MARERE L L& 7 HED
EFSIER O IR R L & MR IAT O SHE D 5 6 T2, AHARET=4 Vv /Ny VEHWTHIEL
TRDEFE & Uie, BBEBEREOH)1322.19435.94 ppm, xFHEEEIZ0.03 ppm Al Th o7z, I HIC
BRI OB R FZ I O B T & £ 12 ppmARdi D 3IN ZAKBRFERE . 12 ppmPL D41 & IR &
Lic& A, ZNETNOTCED FHIEFERREX5.19+3.47 ppm, 38.361+44.61 ppm TH o7z, 72I3,
HRELIETHTIENY 7 v axF L SN ORFREFNC OV TR, K~ AR R E O L)L T
HH, XoB AFLy, ZFLUAFUR, RLATIITE R, ¥k R ATHOWTIEAR
B TH o7,

RBALBIEEIRET V2 AV, SSERF & U TR, MR, BUEOBIEOAHE, B oA, firl
i A OWERZREGIE DR DA, BMITHRIE L& 2 A, BERICBIT D U VBRI L VY > /RER
B+ 72y hTHHCDA+THINE, CD8+THIML, FF = T/ 7 —flfa, BRI oMM EJoe AL & Hig
L THERIKEREO bid & &I (P<0.05) . AERIBEKGFMENAZ GV, BERIER, /i,
HEROMNEUZIITCED 2B X A b o T,

1% 1 D AT HECD27 X OCD30D IR FE IO T, BREFEE Tl BRBE L Il L, 21 2161%., 34%
ERAPNGST/IN ﬁﬁa% Ei (TCERE#Z 7312 ppmAdifi) THAERMKBOTE D biviz, oM REHRD
IR TIE(E L2 B T Z O LG Z BRI L Tot L2 SR RITITE Lo Te, E7o, RGBT IR

FEIRFE100 ppm (*.%f@jféﬁﬁﬁﬁ (OSHA) O3 rAmEE R (Occupational Safety and
Health Administration Permissible Exposure Limit) ) & ® 77 NZBRE L7254 & 125 ppm

(NIOSHO#)51%#ZZ R (National Institute of Occupational Safety and Health Recommended
Exposure Limit) ) HRIHDOB0NIZIRE L7200 TH, YU kg, 2V k71 b,
ATRPECD27, CD30DA BRI bivT,

EELIL, ZNDHDORERNG | BIEOOSHAD J7 B F7 AR EZ R A OTCERFR 2 L 0 | FHR
U BkY 7y B ROAEMECD27, AIEMECD30D R & B35 Z L Raivlc & LT 5,

Hosgood® (2011) 1%, Lan® (2010) I2kb U ZvmaxF L2 (TCE) BEEN Y L _EREEE Y
FHER Y LRERY Ty AR ST D L ORRICESE | TCERFZEDOFELZ T HTY 38k 7k
Y MZOWTIHNSD /2, Lanb (2011) &R UFAAXI G (REERE, <HHREE) TR 217> 72,

KM > 7RI L, CD4+F A — 7 THlfd, CD4+ A € U —THljz, CD8+ F 1 — 7 THifa, CD8+
A U —THM, HIHEETHINNOZ N E L oOMiaiz FACS (@tiEHE LY —&—) THrLiz,

TCE~DRREEFERIE, MIKEREAT O3 SMARARE =4 U > 73y D% FIVTH T84 O 8#s
REE P O ABREE 2 2mNHIE L Co RO 7 FEHE & Uiz, IREREEIR O R 3R R 1322.19+ 35.94
ppm. XfHRHEEIZ0.03 ppm ATl Ch o7, S OITHRFEEEH IETdH 512 ppmAlili OMEREEHE ST & 39N %
RIEEERE, 12 ppmlh EOBBFANE BRGER L T2 L. ZNENOTCE-IEEREIL5.19+3.47
ppm. 38.36+=44.61 ppm & 72 o7,

XEAIEEFE T L CRIGH 7 & L CHFln, MR, BIEOMYEDO A, Filils H O ERIEYYE O
TREBOFME, BMIZHHIE L L 2 A, BEEHE OCDA+T A — 7 THINL, CD8+F A — 7 THEN 36 1R
BELY & ENEN8%, 1T% D 72> o 1o, R & D781 JXIREE 57 @2 ClIA B Tik7e < (P=0.58,0.22) ,
EIRETEEICRET D EAEE o7 (P=0.02, <0.0001) , BBEEZEHEOCDI+=T =7 X AT
—THERE TR REE & Pz L20% 072 < (P=0.001) | BREERIE~DEFENRD btz (P =0.001) ,
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HIBEPETHIIZIZ DU TIRBRFERE & XTI & ORICA BRI bR T,
EHDLIL, Db ORIRNHLTCEIXCD4+7 A — 7 THild, CD8+F A — 7 Tiild, CD4+2E U —Til
e 2 IRAYIAZAYIC LT D & LT,

FRC-7T Y OOIFLUDERERZRANDEZEICET 2EFHAROME

Chia® (1996) 1%, NV 7 vrxF L v OBREZEIC XD ERA~OFEIZEE T 2805 217 - 7,
RRFIL, v R — N OB A L0 B IERE T #E 450 A0 5 B (DWHOIZ X > THMEARLE
& OBIEMED R S HEIRI . RIIFIE, JREBYYE, MHEYYE, WMEREFEOERITHEY LT
&L QERRBBEFE NN & O G &9 8 AT, &R mOBIELEGANZHEH STV Y
7 xF L AR L0 e, PRE OSEERIE27.85% (HiH 22~395%) | FEEFEE+=SD 5.1
T2UVETh oz, 728, [F L LIGNOXHRBHIERE S L TUVhRu,

DREEFERE 21T, EARKENE B ISR L2 IR TCARE A H LTl v | R EI$22.4 mg/g-cre (0.8
~136.4 mg/g-cre) Tho7, /o, HABBERRELNEL THY (AEIAE=4—THER LY
TNEHATa~ 7T 7 THE) | (EELTTN R 512 N O 5783 1220 T 8RR o F7 B R 12
B L7oAE R, 8 ANPRERIRIE D F11329.6 ppm (&l 9~131 ppm) TH 7=,

B Z3H BV TRREEZIT > 72 H OFITEIRZ I L, S RECHET 2 ERERELNTZIAD
A U2 B) TSI O RS S O T DR L, A7, &%, IEO R 208 L, WHORLHEZ
B IEFE & R LTz,

TR T 5 /37 A =IO TIE, K OXIRE TERE., B TRE, B HEEhEi s
ThHolehy (FNENTL.8%, 88.2%, 64.7%) | HFIEFREERRIIK -7, mEEHN (RPTCARE
JE =25 mg/g-cre) &AKIREERE (JRIPTCAIEE< 25 mg/g-cre) THFIREZ kT 5 &, = (56.9
+3.0) x108/mL, (63.6%£2.2) X106/mLTH Y, AEENBO LN HDD (P=0.0442) . EHH6 %
WHORE ([ FES < TEFEE O (=20.0x106/mL) Tho7z, DO/ T A—=FIITEEEITED D
Nipholz, Wi (B EE>120X106/mL) [Z2OWTiE, JRAIAFTCAMRE N EWIE AR R
< MSHRRDUC X 2384 b BROGBIR R S STV d,

Chia® (1997) X, MV Zwvu=F L o ORMIRIEIC X 2N WEEIC AT 5T 7E 21T > 72,

RIGENL, VU AR N OB L350 FERE S BF 450 N0 5 6, (DFERF, RIS, BH
EELE NSRBI BT DA REE D B DB N2 N2 & QKRR N0 & Q)AFRERER
BCIlE N I VBAX T el N7 AT I —8, IAFIVB-ELE VBN T AT I —
B YINWVEINETUANRTFE—E TAHY) T AT 7 Z—ERIEFTHLZ L, LW FRE%E
AR T 28N T, @RI OBAREEAIZEH I T M) Z7rr=F L UTIREL Tz, N
OYUAFSREIC BT D IENREE . AN, MR, BEREREIC O W T T U — ML A Lz,
B 27.85% (#iPH22~395%) . FHEFEHBG. 12 ETH 72, 2B, [ L THNOX R IIRE S
LTV,

MU ZvarxF L ~OREOEEIZIL, HEEEE B IR 2R OTCARE Z Hv, FERE
1322.4 mg/g-cre (#iH0.8~136.4 mg/g-cre) TH o7, F/=. EABRBEELHEL TBY (FHD
AFE=H =T LY IV E TR v~ 8777 THE) . TEEGFTN R D12 N0 EE 2O
T, 8RO IR ICRIE LofS 8. R 7 moF Lo O ARG A X1 C29.6 ppm (#iFH
9~131 ppm) THotz, SHIT, EFHEKRSL M) 7 uonoF L U JgEE LI & Bz CIRdEfieie b
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L7,

PRV 7 VAR R OFT:30~8:001C iR 2 BB L, BN AEHIEIC K iEFR D7 A M AT w2
W@@%ﬁw%/(ﬂmﬁ\TELHJET/%HXTH/%»7:4% (DHEAS) | tEhLE ik
&7ua7 Y (SHBG) #HlIEL, R Z ooz Lo ~DIREEL MigTh R /LE JEE L OHBEOA
B A2 x2WE, FisherfiiE, tlEZIZL > ToMr Lz, £/, Fi, R A X, B OV TR
%O MY 7 vwxF U R MIE AR IR & o BRE A L5y By i TR L 72,

ZORER, IBETEIIDHEAS L A EZRIEOMBEZ R L (1=0.2642, P<0.01) . SHBGK YT A k&
Ty EIIHEERAOHMBEE R LT (SHBG: r=-0.2733, 7 A F A7 12 r=-0.2864, WIT1LHP
<0.001) , FSH, SHBG, 7 A b A7 1 AR, BEFHEMIT D, eIl L7-, &b RER
BAERHBNT=0IE, U 7 aaxT L UIRGRER OB L 52 DHEASOHEINT, SR OIRE TIX
255 ng/mLT& - =N THELL L OREETIZ717.8 ng/mLE R o222 b EEHIZ, M) ZnoxFL
VOGRS RIB SRR IS DR A R T A b D EE R, £, EHOHIX, FiROFSH,
SHBG. 7 A b A7 1 AR L EGRFE & O OA D E-FULBIRICOW T, KNS RMER 02 Bl
RL, ZONKEUT Y 7o F LA X AR EORERZR~TH 0O LR L=,

Gohn (1998) 1%, Chia® (1997) ARG L Lz v HAR— /O 1-Has T35 0 B RS 558
FIZOWT, KBEDO N 7 eaxF LU ~OBHERENMET A AV > BIEATaA RELVEY
DV 2 DB R D T2 D ORIWIF2E 21T > 7=,

ARG H OBOT;, BRI, R, IR OB ESIZChiab (1997) IZREHEO LB TH D,
723, [A U LGN O R mﬁénfmﬁwom%$®?xbx?my\TVFHX?VVﬁV\:
NFS =, TILRRATO Y AR v, WRAVE S 7 U v (SHBG) 135EFrllEls
DHIESNT-, £/, MU 7T Lo ~OBRE & MGEFRLVE RE L OMBEOAENEZ 4 2T
Fisherfi €., tlREFIZL > Tolr Lz, £7-. E@” RV A ZZOWTHERD MY 71 1:1::7—1/
VR L TE AR LR R & OREEZ oW TR BT TR L 7=,

ZTORER, N r7auzF L o ~DRiE JmXTﬂ4FTW%/k@ﬁ 7R BEEITRE O DAL Do
toﬁ¢ﬂmﬁfimﬁ$4/x)/ﬁf&®ﬁﬁ%ﬁmwm%m b7 (1=0.277. P<0.05) ,
A LAY L SHBGIZHEEN 72 S 2R L, BER2FELL T OB @E ChemisE 2R L, REN2FE L4
LA CIIAEICE T Lz, A A L, BEUELL T CRarEmicsimL (40.8+£1.4 mL U/L) |
2~ AAEIRFE TIEH LUl ﬁTL(HJiLMMAM)\6$uh®%@fmbfﬂmiﬁbt%KE
WLULIZES (205212 mL U/L) &9 3EMEOEILN A LN,

ftRC-8 ~UYDOAIFLUORELEICEHT HEFHROHE

Yauck ® (2004) 1. FEEO RN 7 oo xF Lo ~DgE L EE - PO RKIEEBED Y 27 &
O BEENE 2 R 2 7o DITRE RIS HRIFIE 21T o 7o, HHPEERFICREBLAKIE Y 4 A3 v M I D 4 —F—
IZEATEY, 1997T4F1H1H ~19994F12 31 HICHEA L= Tt 2G4 b L, 7 0 A v w/h iRk
Sk, ABEERE ERGLERO L= 3 — A, FrEsk. MRS O AERMDREDHER S - F4t245 A
(FEBLOFE ORIl 25.05%) ZREGIREE Lo, XPREHIE, e RMEDIRBDHER S o 7o kT
B OFEE (WTIRFESER) 2~ v F o7 ZH723,780 A (REBLOFEE O A 24.55%) &Ltoﬂ%
U EDOZIRRNPE ENTHAITILOAMAERE L, 0 OBaitkiImiat Uiz, £72, EIE238ELL
WTOHAENR, 1TIR24~261 TOHAR, 48KEILINDIET I, #7 HEWR & R4 LT,
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BRI TERE & U CISHEHIED b ORBIOEIEOFEREZ . U 4 2 2 2 2 UM RRE TR R & US.EPA
DT —=ZX—=2% AN T, FBEOIIRESHKFICFE L MY 7 e F L ol 2 fE L. HE
RE RO REBLOM R £ COMBEZ RO, Y Y —0iric Lo T, PEHasR ) o1 F/ £ ToEfE1.32+
ANUNOT I IRERE, 1.32~ A VUL EO A JERERE L Uiz, £72. BEROFER L EY UV —2
T k- T38mLL % mhn, 38mAi & ik & L7z,

FUZoaxF L lRESE (BN MY Z7ooxF L o e 5 1.32~ A LUNICEDE) LTE
0. o RE N ER (38LLE) TH D FHOEIGIL, JEFIRETIZ3.3% (8A/245N) | WIREETIZ0.5%
(19AN/3780N) TV | JEFIRENKHBEEDS(ELLETH o 7=, REBOEE LIRBEOXZAEIAETH
0. FEROBERIEEER, BEEME, FREFOHIEICOWTHHE L, BERXa P27 ¢ v 7 BRSO &
[Tl fER., EBEOREBROFHETIZ, NV 7o F L o JMRBEEEL L N ZunoF L UIgE
FED R LEEDOORIZ3.2 (95%CI: 1.2~8.7) Th oo, HORBHOTiI N /7 rnexF L
VIBBEOAMIZ L 5 TY A7 Ik Uieholz, BB (OR 1.9 (95%CL 1.1~3.5) ) | MR
O (OR 2.1 (95%CIL: 1.1~4.2) ) | @M+ (OR 2.8(95%CI: 1.2~6.7) ) | HERFEEE (OR
4.1 (95%CIL: 1.5~11.2) ) FERMELEREREHELZA, N 7 noxF b Ul I EEAIE W
DR TIEEEIIRD G-z, 2B, AETIE N ZuunxF Lo ORKH ORERESOFEHR
G RV (N QAVA AN

Ruckart® (2013) (X, KE/ —A T 1 7 A FMOHEEBKIEH T1968~19854F I fffs L T 7= okt
KR PV Z7ouxFLy, FhIr7nuxFLr (PEC) . _oPy, HtE= L kT 21,2
YvrsuuxF Ly (DEC) IZHEREINTWEZ LICEELT, #8o MY 7o F L o8 e HER
OFRE R, OIE - DFZR, DNEERSEN A (B, ERTF U o3l & OREEEZ TS -
D ZIE xR E & S L 7=,

FEBIREIL, S RIS ERE L TR Y | 15U SN BOBIK 248 U 72 RSO UG Hi A= 42 C
(10,044 N) | K OMEHRHIZEMNIZIEFE L T 0 | SBEHZICHE L722,654 AD 5 5| #fRE K1H15
AN AEZR24 N /NEBRAISNE R G E LTz (EREFLERIT X 0 #ERE. 23 AT DWW T 205% AT CTOIIE)
KRR, REBLOME R TP NI R E LT 0 (AR BE /NS v D ik 2 S E 2 B L 72651
ADH G, HHETE 0o o XS 2T S ek A BRI L7526 A & LTz,

REKFO MY 7 aaxF Lo OREILET VHEICESHTE b HEE REZEORTRHE
L) M., US.EPAOK KEFAREE (Maximum Contaminant Level : MCL) (FY ZooxF Lo,
PCE., XY : 5ppb, it =/L: 2ppb. DCE : 100 ppb) O#EEF 72IZFNLL T THE LT, R
REOMESCZ OO ZR (MR, AFE, s, #E. HERROGE, Mo 2 I R, BEE,
BRI, BN, SLER AR D HPE R A M A ORIVIER - A~ OREE) 13IHEK & L TR TE
W, FTHELRN T,

M) ZvarzF Lo OBREOREIZONWTAS & EIRATHIIZMCL (5 ppb) LA EOTCE~DIEE
T BE, MRE RIEOORIZ2.4 (95%CI:0.6~9.6) TH V., U AT OABERBINIED b
o7, A AFZEOVNERAIZOWTIE, M) Z7aonxF L U REOORIZLI.ORM TH 72, 7B,
PRSI & LT, fREK T OB E OBEEAMCLLL T & L < 13888 LT\ 5 &0 ) 5 & okt
KOWEEEDRINDDHThHoT,

Forand » (2012) 1%, HERZKOEBEACLI > TRENZEGN M) ZooxF Lo THERENT-HEIC
FELREOBRIE., HAER~NOREEBIZOWT, ERENMIE LT o7, MEHIRITKE =2 —3— 27 )N
Endicott D s AREIE T L . EIc kY 7 re T L2 (TCE) £7-2133— 27 vuxF 1> (PEC)
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WX DIELERRBO SN TWHHIERTH 5,

1978~2002F- | ZFH ATk Ge sk CAE E 7o Wil 2B 1,440 A (TCEG %etiiik1,090 A, PEC{H YL Hiik
350 N) Zxf4 & L CTIRARE (LBW<2,500g) . g (<37#) | MR EIELE (SGAKRE DT
. PERL, BEEIGERRDIY) TR LENY 2R < MERO10/3—1 > & A VAR & 5 F R IiE &
EFE) ZMEERORME Lz, £7-. 1983~20004FIcEF - HEREE 255 & LT, Rkt
RIRDT —Z = a—a— 7 MN@EEROH AR, HAERERENOATF L, MEERORI L g LT,
fRHT L, MEEENE, MR, REBLOFS, ANFE, ZE . RRPERML, Eimidisse 2R (WIE152 2 R 4
Z s A A& EKessnerff ) & A& IK+ & L,

REHEAT OFE R, BBIS R Y 7 v a =T L UABYIRICEE L QWA % oFxt Y 22 (RR)
DA ERBINNRD b=0ik, LBW (n=76, RR=1.36 (95%CI:1.07~1.73) ) . SGA (n=117,
RR=1.23 (95% CI:1.03~1.48) ) . Jififipe /ROLBW (n=37. RR=1.68 (95%CI:1.20~2.34) ) . H
HEFNIRER L (n=3, RR=4.91 (95% CI:1.58~15.24) ) Th o7z, /—Z7 nuxF L L HYlitl i,
DA (n=5) OFFFEBLRROEMMNA LN, AERLO TR o7,

LALe s, AFETIZRNERD N ZaaxF LU 5ot < MERMET NY 2~
arTF L rERII NN rrT L OIFRBEN NSO RTH D, o, TEFOVOCOHEER
FEIIRSNTWAR, M7 aaxdF L U EOFWEOREITRIN TR,

Brender® (2014) (%, R OEFZEREH~DOEE (PEXJEHIR) O OEEE) & FHto AR &0
BE3H 2 FH R B 7o O JE il it FRAFFIE 21T - 72,

FEGIREIT, KET 0 2N AR RG-S & | 1996 ~2008F DM E KIH, NENHR, WU
R, SRR A Ok HEE, JERE, H#60,613(1 T, FHEFEEHII IS K 83,2450
N N#EAT,41661, MUEKIE2,40661], e RPEOEE60,15401 Th o7, <RI, TEGIHE & HES,
HiPEHI A~ » F 2 7 ST O 7200 Pk HPE A EE 2 Fh i L 72244,92761 & L7z,

N 7 maxTF Lo w G SRRERIAYE ~ORE OFEEEICIL, MEROFEED B EE S (KR
FAOPEHIR) & OEREAZ ERPEHE CINE L CGRO7BEE Y A7 l2 v, JEHRICBET 27 —%
A EWEEH B # (TRD) 220 E45 L7z,

RYRAT 4y ZEIFET OV E R, HES, HERFORBLOFE, B8, N/, Rk ootk
L. WEHRREAIRE & HARY L OREZ I LR (BEY A7 ME>00E2RE Y A 7 =008
) . MU mrF L r~OREEOREZRBEERRED ON-OTLEPRRIETHY . BT
2R THSH EOR 1.06 (95%CIL:1.02~1.10) T, &, H, =REFOEREEY A 7 ELIRE Y X 7 fE=0
DOFE L il L7-ORIZFNF11.07 (95%CIL:1.01~1.13) . 1.02 (95%CI:0.96~1.08) . 1.09 (95%CI:1.03
~1.15) &0, EOBEEEN AL (P=0.002) , MfE KB, DEOHER, WEKEICONT
X, BBl MY 7 mrF Lo~ L OMICAEREEIZA DR o7,

HPERFIZ35E L, ETh o 7o /RO ki Vi, n/EZ (OR 1.39 (95%CI:1.06~1.83) ) . 7§
o LBEE (OR 1.13 (95%CI:1.04~1.22) ) , PAZEMOFEE (OR 1.43 (95%CI:1.08~1.88) ) |
DEFREKE (OR 1.13 (95%CI:1.03~1.23) ) O U A7 OEEINATRD Hivlz, HPERFZ355A O fE
BTk, nEZE (OR1.02 (95%CI:0.91~1.14) ) . WFhroLFE#HE (OR 1.04 (95%CI:1.00
~1.07) ) . PAZEM KR (OR0.97 (95%CI:0.86~1.10) ) . L=EFfEKE (OR 1.04 (95%CI:1.01
~1.08) ) THY ., FEBOFEMN35RLL LD Iz TORME - 72,

IO ORERNG | EE DL, REBLOEELEE O FE ¥R O KRKPEHIFIC L DR RIEAINRE T,
(R ORBLIC, FEOREDOHAERE (Rl n/E N HA, PAEMRLEE) LBET 5N d 5 2
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ERIBEEINT E LT,

Swartz® (2015) 1ZAEFERKIGEDE~DO B OEERE L Lo “0FHE L OREZ TR~ 2720
(2, EBIRHRBFSE 21T o 72,

SEGIREILT 26 2 M AR ERE&E D EUS L 08 L & Ot 1999~2004F- DM D HFE, FE
FE. #5336 (351280 AN, 251N (3%) )& Uiz, WMEHT, JEMICK L CHAFE Ty F Uy
SR AR O E S AR L7-518,69561 (511,867 A, 11,828 N) & L7,

Gk JFE3GEY THDHMN, BRI ANEII2 A 720, )

IEAT X RO FHERRIGWE I XEPAR HERKIGME @9B«ﬁ%ﬁéiwm@#k%wk%zgm
L33 NS T XY AN TT — X DG L0 3 — 7 IFHEEE % B\ 7232008 C L B 75 Yy
TOEMEE OB L S CT v a Y AT 4 v 7 AR T A W LTZ, & 512 ﬁ@%%

REFOEIRYE (SSVS; Stochastic Search Variable Selection) & TefiE XA 7o a VAT 4 v 7 [H
T Vv E W CTEBIGRWE & Z5FHE L OB A fENT 57295, SSVSITZAHMIC =i £ 72 W HES
NdH5 (p=0.25~0.80) LXTITWLTWDHZ AR L, mFERE (0>0.80) OWEE 7L —7{ LT
TN—T 5 RETLIWEDHZRINT HZ & TWMEDEINT, &4 OEERANA X% (marginal
Bayes factor, FfiA > A/HEHEA v X) ZEHL, 10 REVERE L RST-WEEREET VIZED
Too ZHGIRIF & UTHIES, YR, REBLOMYE BE L~V R AR - R, HEMBOR R L~ %
FHEE LT,

HERDIGYYE OREEEIY, US.EPASKAE RBHEFG > A7 A (ASPEN, HEH7—# | 15
WEHEH OB (rE K O, JRSME, 15RME L PR AEE LB L, FHEHRERR
R A HEE L= 6 D) 0BT A O FHAE HEHIE L ~L 0D 19994F D AR [ S Bt KL FE 4 . REBLO
FERFOAEFTIZ S EHN D M TR A AW e, MHRICEIT DMBEREASMICESE, RIRERE (5953
—kv U HAVAE) | TERGERE (5~95/8—% X A UH) | EBRERE (<BRX—T XA NE, BIREE)
:%ﬁbko%)ymmi%V/wﬁ ZIREEITE)C0.10 pg/m3 & 72 0 | IRPRFEREIEL<0.052 ug/m3,

%ﬁﬁuw2~o16ugma ERERF>0.16 pg/m3 L e o7,

—1H Y %waiﬁjﬁmmi%V/ﬁ% RHE L& PLl U 7o IR EERE . WIREERED 0B HED
0R1220(9m«ﬂ127~42$ . 1.44 (95%CI:0.68~3.01) & 72-o7=, HEBEIMEETT VBT D
25 DHCTRA RN TE Y KEL 2o 72DIF1.010% ) U V@B L 3.790 N 7 an=F L
VHRERE T, ORIZZFNZEN2.06 (95% CI: 1.11~3.8) . 2.00 (95% CI: 1.14~3.61) Th 7=, k
D= DSSVSZ H W WET /LTI LImE 2 A, ZoFME OFERBENROLNZDILZ MY 7
0o TF L PIRERE DO TORIZE.72 (95%CL: 1.44~24.16) Th -7z,
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