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F1 BRESOBE®

Fpk 28 -1 A 15 B, f@HAFERENOYE - Bkt o F ik z#iE S 5%
TH (LLF TARBFEZESE Lv)H,) IBWT, AV h-bAg DU EDLEWE
EEOPE D) EBHICHEREL W @ENS ., R L b2 A R IR TR b A
INEFIELT E L THERFERN I N,

W BIRIE A HI 2 LT B R VEE AT AR 1 o 2 0F 75 KO 10 &
IZES S ERICEW T, @RI AJRMEYE XN ARETRICK T 5 %%
2K DIEMEA A% & e R BE R IEG 28 BRI HIE STV D, K FEEL O
FEE DI > TWA v b hv A ¥ U FOLFEWEIC X D IR RIS X5
FINTELT, F. BEICO YR TFWEICLIDBEMN A ZEE FEWR L L
TRELEZFEFITRL, FBHEIEEL TCWES EBERSA L ORFEERIX
BH 5 20278 > TV U,

o, B AL, TEEA TEOEMEN S S AR VT, B
BENPUEEFEL TCOWIZETLBERNALE DR BEMBRICOWT, HMHKR RN S
Btz iTo-b0ThH D,

F2 BERNMAVICETIEZENAR
1 BRAAIZDONT
FEMEIZ B RANICH Hlidas T, B CTIEONTERPIRE Z2#&H L TEINTZH%
W2, — IR T2 o RoRH Z2F-Tnb, BEtzao, Bh., RE.
— DO IREONANTIREE B (AT ERR) o RICE DL T WD, BB A
. REEREOPABIZK > THIEEZ SN, BERIPIAD 90%LL EXRBIT |
FNRATHY, FNICRELEENARCIBEBRADRALILS D,
(1) REZN - A&FNEY
153 e 2% A L I 5 72 Wi o R IR 1 B i I S B BR Al (TURBT) (2 L 2B EZ K
W&, mEIEREEN A, EREEN A, BBRESAICKIIS N D,
7 W E IR D A
FERER B ICIZIRBE L TOWARWRATHY  BEENA L ERNBANE
N5, REMEDADOLZITRBELZWVA, EL T EEITLTRE L
D, EBERTLOLHL, EEANNAE., BEROWNEIZZEHE T, O
FNN AL LT REEZ WV D
A4 WEREEN
ERED IR LN ATH D, Z OB IR Z2 BV T, BES ol
B~ U REOMCE ~DEEDOERMEND S,
v BN A
R B DOREME 2N A2y, MlEas 1ZHEF L72IREEZ W O, BEIEDS AR L
TUVRER X, U oNEL B, B, FFERER S D D,
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(2) BRMAADEKRETF

BEWEDS AV FEIE D fERIR F & LT, MR BREMER DB AWE ~DIX< &, BB
KForvH, 7=t F >y (BEFEA) /774277 I8 (IBAALAD 72
EOREDEIRN, MHBRFEZRENREZT NS,

HCHBE TR BEERGEHREN-THY ., BYEOEKRSAD 50%, &HED
BERES VD 0% 2R G- L T\ b & S, MRS (3 IS A 1 bl L TR B 2
ADFRIEV AT BK 4 fEEWEEINTWD, XN CHELERRIAYE L
LT 60 fELL FOmERERINTWANR, T2 Napicath sl
BRT IO —BOIEHBBEFELIERERNAICREELEZ TVDLHEE I LN
A 1,2)0

(3) FREKBRUER - ETKR

RN AT BN A DO RRIERIT, Bl b 60 RO L., 40 AR
DEFEETORABRITME N, 72, XY L BERNERAAORBERNE L.
ZHEOK 45 Lo TN D D,

ESENRAFEE o Z—RNAMEERE X —DAEL TWDAIRAREIC X
DL, TRk 24 TN A (EENBALEEER,) OZW &% =28 OHt
FHEIX 20,5674 ATH Y | FEBICHA D & 60 LA EN 18,909 AT, 2D
92% % 5D TWD, AEED 10 FERTOFR 14 FI2BERNIAL (EEANNRALE
EERWV,) OZWEZ T -FHEOHEFHEIT 15,914 ATH Y . ENOREEFEIT
HAME I B 5,

ANHBEREFFAE (EAEFEE) XX, Rk 27 FE0EM S A (B
HMERT IS O FHEIT 8,130 ATH Y, BHEHAEMICIZEEFOLS L Z
2.2% % HEDTWn5D,

(4) BEMHEOERNSADBEKRFREBEZNHESR

HEEMEDORENAE~DIXL B O EBEOBERNS ARIEE TiX, 20 F0
BREIBNHDHEZEZ LN TVWAHE RV UVEDRERDAMEDH HEFRT
VIBIZ X o TAE U DEMS A DOBEEBREZOM®E L. OFFER LR
NHHZ L, QEMENEGL ., BEEOBEALNDHZ L, @ LEHBREOHREY
AT NEWZ LR EREREINTWD 2,

ERAMELEZNIC Lo TEESNLIBLETFERORHME ORBREIZET 2
FIEIEHEA TWDEN, IV - A Do ZEaRERRT 2 02X 2B A7
BEFERIIWVWED L ZARESINL TN,

F3 BRNAXADEEFTRFOEER

FEEF
AKUFEXG BT L I5EE OEN A DFIEZ 52 T, JBATE OIS
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K0 FEHE U 7SI AT BOE N J7 8 G R e A T B e e AR S ar et (BLT
55 {8 22 AR AR EWo,) OFFE KD L, KFEFEES T, 7=
Yo, INWVh-bAYy, 24 F VT ANER-T=vVr, AV b-7 R
T=Uo, NT-MATDO 6 FBBEOFEBRT I U2 IR E L THER
Mazmz., 77z T LR byert - BEtoFELZEL THD . 6 fHH
DHFEBRT I DI L, ANV h-bA P T= 0 24-FV ) PUOffifE
NEhol2L L TW5,

T 6 BEOLEEFET 2 O T, IARC (EEEA AHFFEHEES : International
Agency for Research on Cancer) 2t A Z 5T L LT, B MTxT
HHENAEEZBD TOVBHILEDEITIA L F-FLA P DHETHY ., IARC 1
2012 4RI AN - M A DU DREP S EEZ 7V —7 1 (B MTX L TEP A
PN B 5 : carcinogenic.) ERFAIL TW 2 4, 2D 5 WEIZET 5 IARC @
FENAMESFEIZ, AV E-T =7 —7 2B (b MTXET 5580 A0 &
DivDd : possibly), 2,4-F VLT =V BT —7 3 (B MIxtT 5%
DA DOWTHEETH Z &N TR\ ¢ not classifiable) TH Y ., /XT-k v
AVvEAN - T =) VIOV TIEENSAUEOFAMZ L TR n, £/,
KEFEEGPROHE > TWLILFEMED > B, HFEHEERT I LSO FEHEIC
SWT, TARCHE MIHTLIRNAMEZRD TWVD DT,

Lo, Atz nTid, Avh-bAaAv ., 7200, 2,4-F
CYOERENRZ N L IARC ORBAMESER IV —T 1 RIS TV D
{BEWEIZA NV B- PP DHRTHDLZENDL, ANV b-b A TV DIEL &
ERERES ARIE E OB IC OV TRHTI L ET D,

< BRE

AR O 5B R ARG IE T O AR R HmEE 3 Ik b e, FEERENE
B (CERE 28 42 1 A) DA AARA IV b - v A ¥ v O FEHIEIT 12.6pg/m3(0.003ppm)
ThHY ., ZOBEIZHREXHBMETSOFEFREE lppm, ACGIH CKI[E FE M4
B E 25 © American Conference of Governmental Industrial Hygienists)
O TLV-TWA (FFfEINE P2 OFF AR E) 2ppm, OSHA Ok [E 75 @& &6 E)T
Occupational Safety and Health Administration) ® PEL (%< #EIREE)
Sppm Z [ A > TW/z,

Fo. KERBICBWTEBS N T ZRA N F-FA P ol NE L BRI
EEANF-MA T DRFPRBDORENS, BEEIXSENRDLON D IEE
EENELBEORE L OMICHEHREEMEITRO O 1o/ LTWND,

— T RPN EEEZ R LT @E L, RERITEXETHEHALTCWET
WEABREBARERTHERELTCWEZ LD, HEEDO T LFRICMHEL T
FWVER-bA DO EERTHEYOBRGREMRRB LI E Z A, HEIMER N1
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b=l LTHBY, TN E-bAAP U ORBIZSBICEDEE~DEY IAHN
REINTEZATH S,

¥, FEREE TIL. ABEANCIR 2 Rk 2 Wi RORGE R o8 AR
5., BEIZEBWT, BRREEFLSFEICLDZA NV - A T DERSDED A H
NdH o> EEEZREBL TS,

B4 FILEPLAOUDELKBEERIPARE &EOBEMICDINT
1T ANLEFMLAPUDEKBEERNARE L OBRERICRIBRFIEE

AKRFFTETIE, AV b-MA AP OIIL<BEEBERNAEOBEEMEIZ OV T,
HEFEICBU AR ADORERNDNAA T = ALIET2HA2EB L~ T, &
JVR-MA P DIEL BIZLDIEMRDADIIEY A7 21X < BRI, BRI
DBENOF T2 & & LT,

INDDOEZLHMAORKI KL ORIV A7 ORFHIY 72 - Tix, WIS O
LE2—IZ R0 To7c, x4 & Lyt sCitid, 2012 (Fpk 24) 4212 TARC
DA R-FIVA T DN EZ 2A(E MZXH L TEBZELLSBNAELRH
% : probably) 0O 1 ICHHMZ 2T T2BEOET ) 77 7 VLRI L 78 - 72 X
BRD1E 7>, Pub Med CKEE A IEFREFHENOESLAEMEFIEHRE & — B ERK
THT —ERXR—=AEERB AT L) (LD, KL “bladder cancer (I
2 A) o-toluidine (A /v h- kLA 27> ) ?OR ”urinary cancer (JRERNA) o-
toluidine (A /v k- A T v) "THRE LT,

2 AR FMLLADUICEDIBERNPADRBAADZZXLIZDONT
(1) IRBE
FWVER-MNVA TN EDBERPRADEP VAT =X LIZONTIE, <D

FEOBERICLD2MRBHEHEAEREE L T2 b0 EEX 5N TE Y, IARC £

J 777 (2012) ¥ TiE, ANV -FA P DORFITHOWNWT, ERICITMH S

NTHWARWNWELTWS, 2D, A/ h- kb A 20 OB IR O MEH I X,

BB OMREDFFTND EZATHLD ARETE O R FRERIZULTO L B

DnThsb,

7 B FOBEBADOA L R b A D UfIIEZRIE L 72 Bshm & (2011)
X, BEERNABREFEOEE Y T A h- A Bk O DNA A1
EoamERTHRHEINTE LTS,

A4 Ty bhIEGEINTZAN - AF- KU T- b VOB EBIE L
72 Cheever & (1980) OL, A X-h/L AT /XT-hLA VT HRT,
FNVR-MNVA T CDORFBENRbE NPT E LTS,

v Zenser ©H (2002) DX, fbFHIZA NV M-bA T OT I 2R EFHELL
T RE2ETSE NTEFARVS D VICEDEMRDNADA = o —

,5,



aryEREL TS (K1),

THNICEDE NTEFARVD D UVEHET N-Z V7 0o Bind %%
F NTEFARC DD U-N-Z V7= ReaRETH, NTEF ALY
VNI r = RIIBETAE IV, BERERNDORICEFEI NS, RH
DN-TEFARLDDU-N-Z L7 a= R, BIARLETHY | DR
HT NTEFARD D VICHELRBINDS, Bt ELZiZiE, 7exx2r
ZvYryHYr2—+€ (PHS) m#E%Z <, PHS OiEM{LIZ L Y. DNA
MK TH A N- (3 /) KRAKR-TAXFV T T -84 ) -N-TEF L
RV UEER S, 2 DNA MIMKZ AR L. &R IER R4
FHTHLELTWD,

T English & (2012) &%, A/ ~- b A DT KD BEMD A DOFD AL O
ey h 7 1A P450 (CYP) ofxicEH L THREL TS (X

2),
:ﬂﬁiék\WWE@U@&%R%WF%»%VV@HHW®CHWD
fili 12 N-bt Fe¥3 -4/ h-h AP %EFEHKL, N-bBE Fa$-F4

JL k- I\/l//( CUERBETAE I, BEIRENORICEREINDS, N-TkETF
VIR EESE (NATL) TN TN-E Re X -4 L h-bL AP0 D O- Tk
FAALZfEE L T N- 7T X2 -F NV M- MAA TP U E2RET S, N-T&
XN R-bA T DOEHIBICE Y ERESNTERETFHEO= L =D
LA A DNA KA L, DNA #1575 5,

— 7). CYP Dy FFiToh s CYP2EL (%, AV b-bL A P DFHHFBRKE
ILICBE L. 47X - AF- 0 VLY =V EZEBRT D, 4TI - AZ-7 L —
MiE, N-7 2 F LR (NAT2) ofiiffic kv 7 F b3, N-7+&
FN-4-T I -AZ- TV —=VEBRT D, 47 /-AH%-7 LY —/LL N-
TYFN-4-T I )-AL-7 LY — LIRS ERE RV v i s ik
&L/U:W’ﬁWﬁéﬂéﬁ§iﬁAéiwkﬁok:Nﬁ”t?ﬂwk?‘/-fﬁ'
7L —E, b EZ R T KISHEO X 7 A I VBB IRE R L,
NWRBILETL Y A 7 NV ER CTIEMRBEZLERTHE LTS,

(2) £&6H

LEozZ b, MNICEVIAENZAIL b-F AP0, BFlEN OB
WX > TRBAERDEZIERT D, T/ - A D0 RORBEHERD I, BE
TAHBEN, BIENORPICEHBEIZERT 5, RPOAF LV M-MLA YUK
ORI 1T, BEBEN O BRI X 0 ML S 4L DNA A% Ak L. DNA
B SR THERE BRAZFEETILIEZZOND,

o, ANV MAATCORBAERMEZEDX ) A I UFEKRORILE
T A 7LD ARSI DIEEREREIL. DNA 288G L. BRAZBET S
EEZLND,
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HN CHa
b CYP rx CHy  CYF |L‘*~’ :
L - T \\
OH '
! NAT2 narz  o-BREHEARBLO
! l o- I NIu G IRELT
i th ~COCH, COCH o
1 HN-’ 3
i AL CHs cH
i o == %
fEmE # gx
i OH
r--"'-----': """"""""""""""""""""""""""""""""""""""""" r """""""
V' HbReHbFe™ Ht: |
L RN ES E
T |
EJ =
S H Hb EP@/XT%/&O);«/V7
P 7R |
] ) ) ¥
- HN‘D“CDEHE H-COCH:
,,LM,CHa NATI ﬁ,CHJ let CH;
L L L |
(Z:L!(:I/E) l/r = \lf'LJE !
I I: lll\“":..'lg ;
CHy . N
COCHy !
[ DNA M. _\,__\{ _J_ CH, HM 3 I
|t r | -— | FAHE ~CH;
l =h=YAgF \ YD
ERAE 0 o o
A L A
Wi 1= 2 v
. AW
(X 2) [English & (2012)  Fig.2]

3 AWM FMLLAPVDEKBELERNADORE) R OMBRK
(1) IRBE
7 Ward & (1991) 9%, KE==—3 —Z7INDFETHOTEHF 1,749 A
EXRBICHAME AR — MMIZEZFE L7, MBEMII=2—3a — 7 T2k
X zma—a—IMo—RERTH D,

ZOak— R MFEIZLBE, ANV AT U ET =T DR BENH
SMNRBEDORER S A D SIR (FEXE(L L) 1% 6.48 (90%15.%EEF‘EEJ—3.04—
12.2) L LTWs (£ 1), E<B\E WL LB L X EHNMINCHITT S
ELB RTINS A DOFRIEIT 72 < 5 FLLE 10 R T 1 ADFRIE,
SIR % 8.8 (90%/Z#HX H=0.45—41.7), 10 4ELL T 6 AN FEAE, SIR IX

,8,



27.2 (90% 15 #E X[ =11.08—53.7) .
e LTWg (F£2),

F/m, AN MAATUET = DEL E
BRSNS OB BN 5
JEIX 72 < |
=0.10—9.64) .

—32.3) LLTW3b (#3),

L R RRE

TR AR TN

P<0.01 CTHEETh -

BN E, X< EE
10 R TR 2S A D3

10 £ L E 20 K% C 1 A% EE. SIR X 2.03 (90% 15 ##H X [
20 FELL T 6 AMIAE., SIR 1T 16.4 (0% EHE X[ ="17.13

£ 1 XL BERBOILET T MEEF TOBEDEN A OBEIER & #H5HE

v SR N T

LT =V roIXK EOBREL B HAHE SIR 90%CI
D ] REME
X< Bk E 708 7 1.08 6. 48 3.04—12.2
X< FEARENE 288 4 1.09 3. 66 1.25—8.37
< TR LAEE 753 2 1.43 1.39 0.25—4.39
EENEN 1749 13 3.61 3. 60 2.13—5.73
[Ward & (1991) Table 2]
£2 EAPMAMOBERRAALY A 7D LR
(AW b-b AT =0 DX BENHEL R
X BB (F)  #RBRE S BIEMIK HWIRHE SIR 90%CI
<5 584 0 0.75 - -
5-9. 99 51 1 0.11 8. 80 0.45—41. 70
10+ 73 6 0.22 27.20 11.80—53.70

T EEVE(LRR AT

(KIE< BREA LML T) 1,00, 3.31,
YEFOBETAEEMEEZ R L (PC.01),

16.0 ThHot=, ME L

[Ward & (1991) Table 3]
X3 EMIEHINTHLrLOHMBBIOBESIALYV A7 O KL R
(AN b-"A T eT7 =0 0DIEL BENRHGNREE)
X< EWE () #EBREH BEMK W F5 i SIR 90%CI
<10 196 0 0.22 — —
10-20 364 1 0.49 2.03 0.10- 9. 64
20+ 148 6 0.37 16. 40 7.13-32. 30
[Ward & (1991) Table 4]



A4 Ward & (1991) 90 2k — MFFEICOWT, R ELAEEML, ﬁ
MEAT 2 520 L 7= Carreén © (2014) 10T, < BEXPHAL 21T &
IR o8T L. 5 RO SIR 1 1.98 (95%15#H X [H] =0.80—4.08). 5
FELLE 10 FRM O SIR 1% 4.52 (95%(E X ] =0.93—13.2), 10 FLL LoD
SIR 1% 6.24 (95%(E#HX M =38.63—9.99) L LTW5 (F4),

17‘_\ X< BRI O RBEICHRANCEH SN RKEN S ORI o+ 2

. 10 RN O SIR 1% 1.74 (95% B X[ =0.04—9.68), 10 FLL I 20
@fﬁ?ﬁﬁ@ SIR 1% 3.41 (95%1E#EHIX M =0.93—8.72). 20 LA L 30 &R D
SIR 1% 4.75 (95% 154X #1=2.17—9.02). 30 4ELL Lo SIR 1% 3.97 (95%
FERHEKXE=2.11-6.79) TH D (F 4),

£ 4L AOBEIEFABLOCHFHFE, T<EDT TV =X 0B L 2R LA
(SIR) KO E#HEFE ¥ (SRR)

}\ .
e VR #%  SIR 95%C1T SRR 95%C1T
wHe  JE G
< FEHIT Y —
BELITLELTW2ARLY 10534 <5* 0.59 0.07-2.12 1 (%t FREE)
BEOLLIELTELE 3020 <5 2.47 0.67-6.33 2.50 0.42-14.8
(R E . SHA/ A E)
BEOLLIELTELE 2852 <5 4.21 1.15-10.8 4.85 0.81-29.0
(REE. ©THR)
HeNMTIESBELE 18749 27  3.90 2.57-5.68 4.28 1.02-18.0
(FRE/ ERE)
RN 35155 37 2.87 2.02-3.96
HOMCE<ELE (PMRE/ERE) FEHERICE T 213 & H
<5 4 13604 <10 1.98  0.80-4.08 1 (st FRRE)
5-<10 4 1834 <5 4.52  0.93-13.2 2.56  0.60-10.9
=10 4F 3312 17  6.24  3.63-9.99 4.50 1.74-11.6

P trend=<0.001

Ao < E UL PR/ SR HEEREIC ST 5 HElIE < 8 % %t 14
1

<10 4 5614 <5 1.74  0.04-9.68 (xf REHE)
10-<20 4F 5697 <5 3.41 0.93-8.72 7.09 0.76-66.2
20-<30 4 4545 9  4.75 2.17-9.02 13.40 1.59-11.3
=30 4F 2892 13  3.97 2.11-6.79 8.61 1.11-67.0

P trend=<0.001

k BAFHOIEFBTERREDO L DH DI 5 HIR EHEZE I D ERICTOW TE,
T E T DM EOBL AN S AL T,
% Ptrend : AEEMIEICL D PE
[Carreén » (2014) Table 2]

FEEIZ Ward & (1991) 9D 2 dh— MR DOANEE., [F— LG CTH 7=
e A DZW a3 @E s dRICENEO 7+ —7 v 7 %L LT
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Markowitz & (2004) WG TIE, EERICIT<E LD 11 #l O BB
MIEFB DI L, HLEWVIE BHIRIOEFIZ2ETHY . 2 FHOJEFI N
bl (£ 5),

#5 FLAHARCH G THOEEB O T THIZITHERE S BB A OBl

(FeFEIZIELS BLIZRED )

TER OO X< @ BIR B BITEE REAR 1B E 23 A

FH5 X< E WM W A
(%) (%)

1 1957 2 25 1982 54 T — R 1, BIT LR A HEAE 2002

2 1957 28 34 1991 68 T —R1, BIT LR A EAE 1993

3 1957 23 35 1992 57 T —R1, BIT LR A EAF 1998

4 1963 27 32 1995 54 JL— R 1~2, BT EEXA EAF 1998

5 1976 13 21 1997 43 JL—F2~3, BifrEEXA EAF 1999

6 1957 20 41 1998 73 JL— R 3, AAE 1999
BATEENA(ERRBA)

7 1969 16 31 2000 50 JL— R 3, ALE 2000
BATEENA(ERRBA)

8 1958 8 44 2002 65 R B FLBIR BB AT s A ATFE 2002

9 1965 3 38 2003 59 JL—F1~2/3 1 2003
FLEERBAT LB A

10 1965 2 38 2003 63 JL— K1, fLEEWRBIT EERN A ATF 2003

11 1969 21 28 1997 59 RN A BAT BB A EAFE 1999

[Markowitz & (2004) Table 1]

7 Rubino H (1982) 2%, A ¥ U 7 AbE D Y0 T ;12 1922 725 1970 4F

ODEICER SN PV, a-F7FAT v, B-F7FAT I, %
WE-MVA DR EDFEEFBRT I 20D FEHE 919 L EF5IT L
kA AMEaR— MIBEZERBLE, ABREHIZTA XYV T E2EOANANL T
HENECHLTH D,

ZD ok — MR TIE, HEESEORE N A DI IL 36 T, BLEHE
S MR 29.27 (P<0.001) Toh o7 (F6), AU < B ASE L H % ik
MO BE S OHRBBNCFIMI 2 &, 10 4FF TiEZ2 L, 11 L0 E 20 4F
LLF T 84, el #5Eix 21.62 (P<0.001). 21 0L T 28 i, %2
i,/ W5 E 1 36.84 (P<0.001) Th-o7-(F 7, £7-. HlEE£EDIZL &
IR CIX, 10 £LLF T 8 fil, Bl WIfFE1X 12.50 (P<0.001), 11 4
PLE 20 L0 C 13 #, B #HfFMEIE 834.21 (P<0.001), 21 4FLL T
15 . BLEl /BRI 71.43 (P<0.001) Th 7= (5 8),

F 9T, BERENSAKL (836 6]) ZIZ<BELT TV —HICXZTFL, U X
VMM EAT ST b DO THDL, ZO2H, ATV —G IEA N - A TV
AL AFLER 2AFALT =V 0) BT 7 RO T T =

-



T 28E4+ 2 TR THY . BERENSALLIX 5 6. B2/ BEEIT 62.50
(P<0.001) Th o7z (£ 9), HEFHE2IRITIRDIEM S AT OBEREH
FEEIX 29.27 (P<0.001) Th (3 6)2, HEE RO A TIZITRE
HMONNVEEDE CHLRX VTR B-FT7F AT I 20O FEE
NEENLTND,

UbZWEzsE, 373V —GIEA NV F-b AT L4482 F LY
A (2AFNT=UY) OBEEILBETHDLIN, ZOHT IV —OBERNA
T OBLEE /B E D 62.50 (P<0.001) (X, A/ h-b AP DXL &
DEEER A DRIEICEHEGE L TWAHZ LA REBTIEDEEZOND,

BT aAY—G OEMRBAKELTD 5 FIZONT L EMHEIX 12 F0056 33
£ OCOFEY 22.0 4), BIRMIFNIZ 12405 40 4% (CF¥H 274 4) L2 T
% (£ 10),

* 6 SEURIA B OB 50T Kk & 1A E

FECRIA & BB A7 BLEAEWFE
ICDHTHR=— K

£ WN 260 169. 60 1. 53%%%

A B A= ) (140-205) 96 36.23 2. 65k
Aifi - M st (162-163) 14 7.87 1. 78%
Mz5H (161) 5 1.41 3. 55%
18 (150) 5 1.06 4. T2%%
H (151) 10 8.00 1.25
i It (181) 36 1.23 29, 27%%%
Z DA D ERATL 26 16. 66 1. 56%

O I A PR R (400-468) 71 67.62 1.05

R0 2 9 FR(470-527) 13 11.40 1. 14

JHF s 22 (581) 34 7.61 4, 4T%%%

i (800-999) 18 13.92 1.29

Z Do JFRIA 23 32.82 0.70

~H 5 — —

*P<0. 05 , *%xP<0.01 , **xP<0.001
[Rubino & (1982) Table 3]

£ 7T WIENE < FE D DOFELON B O —H#8 D 53 AR O BLERSE T 15 & 15l

MENELS TS 10HELDLTF 11 E 20T 21 2Lk
D I - H

B2
Person—years 6103 5781 4084

Bl W BlaE s Ble WIrEE BleE S #Bls WifeE BlsiES
7 LUEER %% EUEER ) k-3 EUEER
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#* 8

i 2% A 1 0.88 1.14 7  2.58  2.71x 6 4.41 1.36
N BE 23 A 2 0.17 11.76% 2 0.47  4.26 1 0.77 1.30
BIENA. 2 0.11  18.18%x% 1 0.34 2.94 2 0.61 3.28
JiE o 2% Au 0 0.10 — 8 0.37 21.62%kx 28  0.76  36. 84%kx%

*P<0. 05 , *%xP<0.01 , s*k*xP<0.001
[Rubino » (1982) Table 4]

(3 <R R RI K OY— 1 oD 28 AU I O 48 2% 0 T 5 B & A

X< EWIE () 10 =LA R 11 HLLE 20 LU 21 LN 1
LT 581 161 126
ol

Person—years 11089 3261 1618

e Wi #isEs #ls W BlgES #BlE Wi BRES
pigk fE LIRSS pl%%  ME LIRS ) Pl ME LIRSS

it 23 A 8 4.24 1.89 3 2.10 1.43 3 1.53 1.96
M 88 23 A 5 0.78  6.41%x 0 0.39 — 0 0.24 —
BIED A 4 0.54  T.41%x% 1 0.33 3.03 0 0.19 —
Ji o 2% A 8 0.64 12.50%%x 13  0.38 34.2I%kk 15  0.21 71.43%%x%

*P<0. 05 , *%P<0.01 , **xP<0.001
[Rubino & (1982) Table 5]

I EH T T Y =R G5B E OREE S A D BLERIE T FI K & WA

MENEL TN D BT KO F

7 A — Bl WIRE BLSERHE oRiEFEK (%) L #ipH)
CE¥y & )

A 1 0.05 20. 00 41 63
B 6 0.04 150. 00%%% 24.7(22—27) 55.5(43—172)
C 5 0.06 83. 33%k% 23.4(12—30) 62.4(48—173)
D 11 0.04 275. 00%*% 24.2(13—35) 56. 4 (49—63)
E 3 0.24 12. 50%* 21.7(12—34) 62.3(57—171)
F 5 0. 44 11. 36%x% 24.2(17—30) 63.0(53—176)
G 5 0.08 62. 50%%% 27. 4 (12— 40) 60.0 (54— 64)
H 0 0.10 — — —
I 0 0.12 — — —
L 0 0.06 — — —

EENN 36 1.23 29. 27%%% 24.9(12-41) 59. 2(43-76)

Aa-F7FNAT7TIoflE (WHREFHK : 27T4)

B B-F7F N7 I ofliE (WBEH : 304)

C Ry rofyd (HEEH : 654)

D RUDPVUVERFT7TFAT I ofilyE (hBrEH : 334)
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ERVODURRFTTFLT IO (BRBRER - 148 4)
FRUDODURIFFIZIFATIV, HEWVIEFEOWHF~OM KRB NIH > - 1EE
X< #E (BBRES . 307 £4)
G 77RO 75 =0 ToE (BREK: 534)
H kG oesEs (HREL 79 4)
I ZOMORE (FEBREH : 78 4)
(B PZEPAMEDRS D ERBINTWVEIHE~DIXL TR 72 0)
L R (g dh : 48 4)
*P<0. 05 , *%P<0.01 , #*%%P<0.001
[Rubino & (1982) Table 8]

#£10 77ROV 77 =20 TOREICHEE L TWIHEE OREM N A ST A

i 5] X< EO M PMIENE < 8| SE TR 13 < S W] R 1 1
BF O LER | Fl

1 7o vrEY 7T =0 T ORE 45 57 12 12

2 7o vrEY 7T =0 T ORE 43 64 12 21

3 o A i o0 B 1 22 54 32 32

4 o ] A i o> B 3 31 63 21 32

5 o ] A i o> B 3 22 62 33 40

(%) TMAERY ANV F-FAA T E 44 AF LU ERQ-AFLT I V)
[Rubino & (1982) Table 9]

= Sorahan & (2000) 13X, UV = — /L XL O TH O BYEG 3 2160
NZEXRIT, AV b- bAoA O RAREEREFEE (0 F. 1 FLLE 5 FR
. BHEL E) Ik TN ADRTL, MBS ZBE L7z, cTHREM I,
ST T KRN 2— VXD RANATH D,

SRR Z 100 & L7z & & 0 LG5 E 2K OB A Ao SMR (L
FET L) 13X 141 (95%EHHX [ =82—225) THEZEIT R o7=, [FEEICE
BN A DFERFD SRRUEHEL Y A 7 t) 13 107 (95% 15 #EH X [H = 65— 168)
THEZEII -T2,

AN R bA D UBRIERICEET 25 BE OB S AT 3 A (1
FHEEN 1FENPGAFET2 A, 5L ET1TA) T, HIfFHEIZ 0.2 THY
XHRFEM A 100 & L7z & &, SMR 13 1589 THE TH » 7=,

A b= bvA DU BHRIEEICEE T D 5 EE OB A A DT D RR(Y
AT WX IEFELEN LEND 49T 4.44(95% 5 FHIX M =0.76—25.79) |
54ELL T 5.48 (95%EHEHIXM =0.51—59.14) TH V. AEAEITRVD,
LY RBREIXZP=0.08 Th-o7- (& 11),

Flo AN M- M A DU BIREEICE T T 2 5@ OB AR D RR
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1T, IEFEEN 1END 44FET6.73 (95%FEHE XM =1.59—28.41). 5 &L
T 7.65 (95% XM =1.03—56.87) THVH ., ThFNAFZIZEL., k
LY FRETH P=0.002 TH -7 (F 12),

F 11 BEMEAAIC I THTITERSA A 2R 2FRNLECO Y X7 T

TELL L FeE B 28 A F D4 TORK
n RR (95%CI) n RR (95%CI)
[F] 15 it A7 [l B e AT
2-ANH T IRV FT I IL~DORBRBIELEE (ng. m’y)
L 14 1.0 959 1.0
0.01-21. 24 4 2.69(0.77—9. 48) 83 1.06(0.84—1.34)
21.25-63.74 3 2.69(0.68—10. 58) 47 0.94(0.69—1.28)
=63.75 1 2.10(0.27—16. 43) 20 0.79(0.51—1.24)
PRrLY NIRE P=0. 24 P=0. 43
Tz )L-B-FT7FILT I /HN&{’E%%$E§& (%)
L 18 . 1044 1.0
1-4 0 38 1.23(0.88—1.73)
} 1.75(0.42—17.35)
=5 4 27 1.27(0.85—1.88)
PRrLY RBEE P=0. 048 P=0. 09
=7 /E&%&{’E%%%E;& ()
i,c L 1.0 938 1.0
1-4 1 0.34(0.04—2.73) 101 1.04(0.84—1.29)
=5 4 1.31(0.39—4. 39) 70 0.79(0.61—1.02)
PhrLY REBEE P>0. 50 P=0. 15
I h-bvA VU BRRIEEEEF R (F)
L 19 1.0 1095 1.0
1-4 2 4.44(0.76—25.79) 7 0.48(0.22—1.02)
=5 1 5.48(0.51—59. 14) 7 1.23(0.57—2.65)
PhrLY REBEE P=0. 08 P>0. 50

[Sorahan & (2000) Table 8]

#12 BMAAREDO Y ATt

TR L L~ n RR (95%CT) RR (95%CT)
57 B fig AT ] IR fi BT
2-ANH T IRV FT V- L~DBEITEE (ng. n’y)
L 21 1.0 1.0
0.01-21.24 5 2.96%(1.11—7. 86) 2.24(0.76—6.60)
21.25-63.74 3 2.50(0.74—8.38) 1.46(0. 38— 5. 63)
>63.75 1 1.72(0.23—12.82) 1.21(0.15—9.54)
PhLY REBEE P=0. 06 P=0. 48
7;Ezw B-F7FnT /Hﬂ%’ﬁ%ﬁé%ﬁi& (4)
25 . 1.0
1-4 1 1 26(0 17—9.32) 0.58(0.06—5. 46)
>5 4 7.48™(2.60—21.52)  4.35%(1.3—14.57)
PhrLY REEE P<0. 001 P=0.03
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= /E&%&VE%&E%E%& (E)

fb ) 1.0

1-4 2 85(0.204—3.61) 0.61(0.14—2.76)
>5 5 2.20(0.84—5. 79) 1.50(0.52—4. 35)
PRrLY NERE P=0. 17 P>0. 50
ZL;I/t kA //E&%&{’Eé‘é%%Eé& (%)

i 1.0

1-4 2 6 73 (1.59—28.41) 5.18%(1. 04— 25. 80)
=5 1 7.65%(1. 03— 56. 87) 2.73(0.29—25. 45)
PRrLY NERE P=0. 002 P=0. 31

* P<0.05 , *kx P<O.01 , s*%x P<0.001

(2) £¥&6H
7 BAAZFAR—FRARICETDIAILEF-FLLAPUVDIECEELEBRISA
D FAE

Rubino & (1982) 12m kA& 2k — MFETIL., BEFOENAUME T
HOHR VR B-FTTFNAT I ORMEE T T D E &G ey
B 2R OB A SETS OBLEE A E A 29.27 (P<0.001) THh > 72743,
TNV - MNP OBRPEREICWEET D2 HEBE BT DN AT OB
SE /B IX 62.50 (P<0.001) T® » 7=,

TDOZEMNS, AN bA D DIEL BITER S ARIEDAH 172 EIN
EEZ2bND,

14 (F< B

Ward & (1991) 90 #% A & adm— MMEEICIE, v h-bra v
DIFBLIEMBADORKIEY 271250 T, T EHRE 10 FL FCHEA
NS,

Carreén & (2014) 1913 X< & WK 5 L4 E 10 4R35 Cix SIR % 4.52

(95%fEHEIXH =0.93—13.2) L LTHY ., ZHNITHHMITAFRICITE-T
WRWE DD, F bbb D 5ELE 10 FEROIEL & 75>Hﬁﬁfc75>
DFIEICHEHG L TWDE I ENRBRENT,

Fo. BERMCTEMNPAZRIEL TWAEH (KRE2E) bHMESIHLT
WD, BERMOIX BB CERNSADORIEY A7 28NsEs2 &%
RS ARSI e o T,

v BRI

Ward & (1991) 9 . Carreén & (2014) 10 o Al & ak— MR T
L. A b-b A DR BEBE HEEBED A DFRIE F TOERIIMIZ
SOWT, 20 L THEEZRBD TV D,

Rubino & (1982) | L iF. A h-h A P OBRRIERIZHEET S
5B E OWENe A A SETHI ORI 2 274 F L LTWDH 2, £ O
L 12FEND 40F L LTS, SEEH 5HIDH L 2 FlITONTHE, BRI
2N 12FETh - 7-,

[Sorahan ©» (2000) Table 9]
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F7-. Carreén H (2014) 10 2B\ TH., X< TEHLEH 10 E0 5 20 4
DIFEF N HME I LTV D

L7=no T, b7l emww crA Yo DX< ERES 10 FLL ER
WL72%., BMAAZRIETALOESZ LS,

4 BEOCEE

Ward & (1991)95 O #% Ah) & 28— MAFZE Tl xt REM O BE K 1T 43.4%
ThHY, RKEO—BREMA L RELLFEEHLEZETTEHARVWELT, AL F-FA
VY DIEL BICEDBERBADIIEY A7 IZOWT, BEIZ XD EE L PR
L2 EREFHHLTWD,

BEIXEN RN A DY R 7 7 7 X —D—DThHDHZ EIFEEEVRVA, L
MM A DB DEE LT T, VAT 22 L I3RETH 5,

BES5 #HW
TV R-bA P DIFL BEIXDBEMN AL, FEEEEBITHUNNES 1
D2 DIHNFEHEFICH T LN TE LT, BEICHLAINL - A DU K DEMRRN
MEEBERFE L TRELEEMIIRY, 20, KRFE Tk, 44 -
MU EMBELTENADA T =AL, ITKBEERIEY A7 OBFKRIZD
VW T SRR ET 21T » To il 3 L)kaisbﬁibik&b BERES AT A v R - v
AT UCORBBOIIKEICLIVRIELED EOMmICEL T,
(1) BRADAH =X L
ERICE D IAENTZAN F-bv A P iE, HIEARO CYP 12 L 9 R
MEERT D, ANV b-bA P EOFOMRBHARY X, MiKIZ X > TEE
(E TN %, AR SNERORFICEET 5, RPOF NV F-bLras P
ZTORBAERW T, ZnEENN O PHS I Xk 5iEMA L. NAT1 2 X% O-
T F b ERELIEEILIC L D DNA Pk Z2E Kk L., 22t DNA ##HE
L. BEMAAZRBIESELLDEEZLLND, £7-, IEHMEFEIX DNA 2815
L, BEERAORIEZBET 2D EEZEZ2 L5,

(2) ZWF-FIVADP VDR BEBERNADRIEY XY
BAMEX AR — NMFRICEBE, AL F-FA P ICIEL B LESBEIC
io‘b\‘f PEREDS AV DFRIENFEIZHEM L TWADZ b, AV R-FLAg P

< EILBERE DS A DRIEDE 72 )JRKDO—2 LB LD,

BB N A DBIEY A7 2H DL, 10 U LOIE ETHRE
%ﬁ%@%mto5$ui10$$%@ﬁ<%fﬁ\%%%Kﬁﬁmﬁofm
RS, BERERN A DRIEICEE L TWAZ ENRRBRENT, 5 FERMDIEL
BECOBEMNAEN bHEINTWDN, JEAKL DR, HIESTSLFE-
TWDHZEMD, BIEV A7 #HWINEIEDZ L E2RBT DM EXRD 5
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o T,

BRI AR D L T R- M A D DXL BRI B EEEN A D FRIE F
TOBRPFIZOWVWTIE, 20 L ETHREIZEMNT 2 EORENLZ VA, X
<G 10 FLLE 20 FRTEORIEF OME RO N, Dl b A
V- R DR BRGNS 10 FELL BRI Lz, BEREDS AT RIET
LZbDEEZHLND,

INHDZENS, AN bR-bAA YOI BEBKIC 10 FELL EREFE L
FEE T, X< TERMEE 10 FLL BRI UCTRAE LB A DN TR, #
BRI H DRFRRE 72> TRIE LT HREREWEBEZLND, T2,
FN - b A T DIE L BTEEHE~ONEF I AT BE DS A FIE £ T OEAR
2 10 FI2h 7= e Wi AR, EEARNSE. T TR, BIERFOFi, BEE
JEDOFHER &AM E L T, EH & BENS A & O BEMEZ T 5 5%
ERH D,
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55

AEEXRETRYEONATWEEFEET S VOENAMFTMF

Tk
1. o= kILA4 P> (0-Toluidine)
- CAS &= 95-53-4 NH;
- S8 BEDRATERPRICELSBET S LEFTARERIZE D, CH
- Hh R 200°C
- A& - EHOREERR. TREOBEELRRERM

- EEMER
IARC (BN ARFZRMEE) 4 0-721 (EFIZTHLTEIAELH D)
BAEXBEER ENADE 1 (EFIZHLTENAELH S L HIET
=5) (%) 2016 HETIRE

(&)
ACGIH CREEXMEEMREE ENAMKS A3 (MBI L TRASAESHS)
(S)

FILk .
2. o—7F7 =332 (o-Anisidine) NH,
- CAS &S 90-04-0 o,

Ha

- 5\ £8 F~ERDKK <A 213°C
- F& 23 A

- AEMER
IARC (A ARRZEMEE) 7 17" 2B (E MIZTHT HFEILNAELEDLND)
HAEXRBERSR RAADEIB (EFCHLTEEZLSENAELDHS &
¥llrTE S GEALEM+72TELY))

(&)
ACGIH (xEE%X#EEMREH) EVAMRS A (BBISH L TRSAMNH D)
(8)

1= kA
3. 2,4—-%21) T (2,4-Xylidine) NH;
- CAS ES  95-68-1 CHy
- 58 BEHRTRREORMR - B 214°C
- R ¥ - EHREAK
- BEMER

[ARC (EBAABEHE) 1 h-7 3 (RETELLY) CH

ACGIH (xEEXWEEMREH) " EHNAKRD A3 (BB L TEHFARLH D)

(8)

(%) Xylidine (EMIKEESY) DT
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INT

NH,

4. p—kJLA4 2 (p-Toluidine)
- CAS &= 106-49-0
- SV £ mBODER -FBR 44-45°C - B 200°C
- & EERE R - EESRIER
- BEEHER
IARC (BN AME#ME AL Chs

ACGIH (XEEXMEEMREH) RAAMKS A3 (BBIH L TENSAMEDSHD)

5. 7=1) > (Aniline)

(S)

-CAS &S 62-53-3
- S8R BEOBRIK
- A&

NH,

- R 184°C

LA UKD SRR

8- JLHUERAER-EX - REOASHER

- B EHIEW
IARC (EMAABRZRHED)

GIWN—T3 (fFETEHLY)

HAEEXEFEFS (&)
ACGIH (XEELE4EEMRSE) RHAAVERSD AS (B L TERAAELH D)
(S)

Tk .

6. o—%0O07=1)Y (o-Chloroaniline)
Cl

- CAS &E =S 95-51-2
- SV 8] BE~ERDKNK HaN
o F =1 208°C
- FH& EE - EEOGRHERH. SHIEZEEA

- BEMRER
[ARC (EREm A BRZREE)

ACGIH (REEXHEEMRRE

B liRA
BT fi 77 L
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1 ACGIH (KEEZXBEEMZKSLE . American Conference of Governmental
Industrial Hygienists)
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4 OSHA (KkEH@BEREBEFT : Occupational Safety and Health
Administration)
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