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1 BRFE=0BEM

Pk 28 4F 1 H 15 H, f@Aw@BRENOGE - B O PR Z2#Ed 5%
T8 (LT TRBEFEES) Lo ,) 1B T, A b-hAg DU Eo(LEY
HEaWMOEoEFBWHEEFEL CWETHENS ., EH L IALFWE 2 RKE TR
DAZEFRIELTEE L THKFRP SN,

¥H BRI & HI 5 LT B R EE AT HLAIBIRE 1 0 2 OF 7 5 &K UEH 10
FIZHEAS S HERITBW T, @RIO N ARG XX N AR LRI 5%
B X DS A% & o JRIERIEE N BARICHZE SN TWDE D, RIEFEY
DHF@BMBNLRO P> TWIeA I/ b-bA DU FEOFEYEIC X DR REE
FTFFEENTEBLT, £, BEICOYXILFMEIC L DB A ZER LR
e LTRELEEMIT RS, FBHENPEFL TOWEZEB BRI L ORE
BRI & 272 > TV R,

ok, B, AL, TEEETTFOFMENG DL AR RITB N T,
FEBENEFEL COTERE B A & OREBEBRIZOWT, FHFH R 7
SR EITo2bDTH D,

F2 BRAAVICETIEFHHMR
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BEME X B BANICH DlEa T, B TIEONTRNSIRE Z#&H L CTEIIN %
2, IR T 5 OO ER 2> Tnb, Btz o, B, JRE.
—EBDOPRIEDONMANIIREE L (BAT L) WO REICEDILTWD, BEBED
AT, R EERORIAMLIC L > THIEREZSND, BERESAD 90%LL L3RBT
EENATHY ., FNICREEEPARCBERBNANRALILD D,
(1) WREFEHN - HBEHEH
1B I 3 AU V3 5 2 I S0 AR R G RO B B IE S B R (TURBT) 2 L % &2 W
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HREIE D B3 Al LTREZ W 5
A g RN A
BEtofmBIZRELIENATHDL, ZONAITEENEZ BT, BES D
KAk~ U O NERMOE ~DBBDOERENH 5,
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JRR B OREDEDS Ay MRS ISR LI2REBEZ WS, BRSNS ADER L
LT WEER L, U oML i, B IR RSB D,
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BERE 23 A JEE D BRIA T & LT, B, BCEMER D AT~ 0 B K
BoksFoE®R, 72T Fy BUHRAD v/ r 74277 3K (BB AHAD
R EOREOERS, BMHBRBHE R ERET NS,

T REER L EEALRE T TH Y . BIEOBEENRAD 50%. LHED
BEBEAS A0 B0%ICBI G LTV % & & u, R 13 HE N | H B LT BERE A
ADRIEY A7 DK 4 fERNEESNTWD, NI ICEMELEZESAYME L
LT60 L EOMENEHINTWHEIR HTHLERNapicEEnsdF
BRT 20— RBOEBEREBBERE D AICEEEL 52X TVDLEEILN
7% 1,2)

(3) WRERFHEVERS - RTRR

BN AT e A OB RIT, Bk b 60 U 68IML, 40 A
i DFEFTOREBFITIE, o, LEIV B BHENBENS A DORERN G
<, TR AfELR> TS D,

ENER A — DA RERE =D ARKL TV N AUMET L
He. Rk 24 TP A (ERANRAEE ERV,) OB EZITT-ED
HERHE T 20,674 A CTH Y . FlnplIc A S &, 60 LA L2 18,909 AT, &K
D 92% % HHOTWVWDH, KRR AFED 10 FHTO YL 14 FITEEDE A (EERND A
EEERV,) OZWrE =T OREFHEIL 15,914 ATH O | HNOEEHE
B MEm Iz » 5,

AN OB AE (E4ASEE) i, Yk 27 FE 0B A (B
BN IESE) O THEEIL 8,130 ATHY, BEUEHAEMICIIETEEZDOE X
Z22% % 5D TWD,

(4) BREOBRNADBRKFEFZNFH

HREME DN AE~DIXL B 6 REOBEES ARIE £ TN 20 F0
BIRFBA D LEEZONTWND, XUV VEDRNMED D L TEHRT
RUVHICE o TA U DIBEMS A OEKRFELZIORH E LTix, OFFERLED
HmrdHs 2 e, QEMHE NS, REMEOHEm R H L Z L. @ LEHRED
HRBRIUAIZNEWN ERERERINLTWS 2,

ENAEEZNICL > TEEIN D BRETFERORKHME OMEIZET 5
MZRITEAL TWEN, A b DPHEFH/IRET I X 58 H R
B ERIIVWEDO L ZAREEIN TR,
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&0 FEhE U 7o MSTAT BOUE N o7 ) R e e T B K e AR R A e (LT

(97l 2e AR ABWIIERT] L WH,) ORFRENCLD L, KEFEEE L, 7=
Vo, TN h-bAT 24V, FNNR-T=vPy, A/ h-7 R
By = RT-MAT D 6TREDFEBRT I 2 NI - L THE
WARlZMz2., P77 &2 FL2Rb0R - BAtohHAz®EL TEY ., 6
MEOBEEBET I Db, ANV r-bAPy, T=U 2, 24-F2 VP00
FEHERNE -T2 LT WD,

F.6BEOEEFET 2 O T, IARC (EEE2 ABFZEHES : International
Agency for Research on Cancer) NN A Xl & Z T & LT, & MR
HHENAMEEBD TWDHILEWEIZA L - AP DR TH Y, IARC 1
2012 FAZA N M- AA P DEDAESEE 7 V—7 1 (B MR L TREN
IS B carcinogenic.) LR L TW 5 Y, DO D 5 WEIZEET 5 IARC
DFENAUESEITZ, ANV -T2 P N7 —7 2B (b MHT BN AN
NEEHOIND 1 possibly), 2,4-F VU EOT =D RN 70— 3 (& M
THERENAPEIZOWTHHET HZ LN TEX R\ ¢ not classifiable) ToH Y, /N
T-MAD AN M-I T =) SAZOWVWTIEREPAEOFAE LT
W, F, AMFEREGDPRO B> TOWDLILFMED I B, HEET I LU
BEEIZHSOWT, IARC e MIZHT 2B AMEZEO THDH DT,

ks, ABRFEICENTE, Avbh-trAavy, 7200, 2,4-F2
CUDERENRSZ N L TARC ORBBAMESENB 7V —7 1 LS T W
DALEMEIIA N D-FAA P DR THDHZENE, A b-bA P DR
SEEEMEBENARIE L OB MO W THRHNTIZ LT 5,

2 [F<EBE

AR O 5 B 2 B AR AT O AR RREE Y I o &, FEREKEHAE

e (ERk 28 46 1 H) OH ARA AL F-FL A P OFHEIE 12.6pug/m3

(0.003ppm) TH YV . Z OEEIT B AERBLEFLRDOFARE 1ppm, ACGIH

(K EPE ¥ E FMZE S - American Conference of Governmental
Industrial Hygienists) ® TLV-TWA (ReINE EH O FREE) 2ppm. OSHA

CKIE 55 8% =54 T : Occupational Safety and Health Administration) @
PEL (GFREIZ< &EIRE) S5ppm & FlEl-> Tz,

Flo. REFRE BV TER SN ARV - A 2 Ofl N < &
EEFTNR-MNATORFRBIORENS, @MIREIXSENRDONDSIEE
ENTSBORE L OMICEHENREEMEITRD SNRNoTZE LTS,

— 7T, RPR#Y P EELZ R LA L. RERIEETHEMAL TV
TREBEARBERTHEFL N EnD, HEEO T LFTRISMNEL T
ToA NV h-MA TV DipEERTFRFYOBEMR LR LIcE 2 A, FHEER 2N
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BoN-ELTBY. ANV ML ORRITL BIZLDEER~DIY A I
DRBINTZEZATHD,

¥, RHMEZETIL, ABIERICR D FFEREEZ Wk RO E R o8 IR
NH, BECBWT, BRREIESBICEIDA NV M-V A DU DER~DILDY A
W&o T A REME 2 RIE L TV D,

T4 FTLEFFPLADPUVDIIBLEBERNAREL OBEEHEIZCDONT
1T FNLEFLAPODORBKBELERNFPARELOBEXICHRIBRTIEE
ARFTETIE, AV ML P DOIELSEEBEMN A L OB SV T,
BHERESIZBITOBEMPADENAA = ALCETAMAEZEE L2 LT, &
IWE-FNA T DR BRICEDBEMNADRKIEY X7 21X < FHME . B RHIRH
DEENORFT 22 LT,
IO DOEZHMAOEBE L ORIEY A7 OBRFIC Y 7= > TiE, WSRO
LE =L {Tolm, Batxtge & U= iEdh SCikix, 2012 (CF Ak 24) 412 TARC
DAV R-FMNVA T DOENAMGFEEZ 2A (B ML TEEL BN AEN
&5 : probably) IO 1 ICHHEBZ ZIToTBEDOE ) 77 7 YR ORI E 72 5
72 SCHERDIE D>, Pub Med CKEE SN EFREFENOESAEMRFIEHRE S ¥ —
WERT DT —FR—=AFEERB L AT L) ITLY ., BmFESM Dladder cancer
(BEME2S A) o-toluidine (A /L - kLA 2 >) "OR ”urinary cancer (K%
23A)  o-toluidine (A /v h-FA TV ) "THRE LT,

2 FILE-FPLADUVIZEKBRERBPADENAADZXLIZDINT
(1) BIRBE
FNR-INVA TN K DBBEMRR DNV A T =X LIZONTE, <D

FEOBEREICL2MNHEEEEREEL T2 EEZXZ LN TEY ., IARC

T/ 777 (2012) 9TlE, AV F-FA P ORBIZTHOWNT, ERITITRE

BHENTWARWELTWS, 207, 4/ - A 2 ORERRE i A

i, SR OMENFFT-ND E AT DN, KRGS O TR GHE S 1T 2L

TOELEEBY Th D,

7 B FOBEMANOAN M-I A D AR ZRIE L7 Boshm & (2011) 9
T, BEMRAAREOEGY T b AV - R A VU HEO DNA 10
KR EmEBTHROHINTZE LTS,

A4 Ty MNIESGINEANE- AZ-0 KON T - LA T ORGEH & Bl
L 72 Cheever © (1980) ®/%, A X-kL AT, XT-hLA T2
T, ANVE-FAA TV DRPIREN Kb @& LTS,

7 Zenser © (2002) DX, fbFEWIZA NV -bALA T DT X I EFELELL
T I HEETS NTEFARD DD T EDERRADA = = —
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variE@#RE LTS (K1),

INICEDE NTEFARVDDUVIEFBETN-Z V7 o o BiE %5
. N-TEFARDOPU-N-Z 7= xBTS, N-TEFLX
CUVN-Z 7= KRR TAE S L, BREENORICER SIS, R
HDO N-TEFARCODU-N-Z A7 a=RE, BIIARLETHY ., B
DRHFTCN-TETFAR DU ANIHEERIND, B ERIZIZ, X
2770V HYrZ—8 (PHS) M%<, PHS oIz L v,
DNA & <cdH 5 N- (3-F ) RAK-TAF I TV ) -8 A) -N-T
TFARVDUEERSE, 2 DNA IR E Rk L, &ENICE
BHRAEICHFETDHELTWD,

T English & (2012) &%, AV h- bAoA P XDBEMRBADREN A D
2 EEEE Y b7 o b P450(CYP) o = 12 H L TG L T3 (X
2),

Thicksa e, MNICEVAENT-A N b- b A P FBNO CYP
OB LY, N-BE R -F L b PrEFHKL, N-bB Fa ¥ -
FNR-bA TR BRTAB I, BEERAORICERE NS, N-Tt&
F B EEHE (NATL) IZBEMAN T N-E Faxv -4 h-hLb A 20D O-
T Ffb et L <, N-T® hF -4V b-bA P 2T D, N-
TERFV-AN -V T UDOIEBICE D ARSI TEREFEO = b
L= s AN DNAIZKHES L, DNAZHEET S,

—J . CYP o4 ¥fTH 5 CYP2EL X, A/ h-hbA P DFEFRK
BRbICB 5 L, 4-7 X J-AZ-0 VLY=LV EERT D, 4TI /-AX%-7 L
V=i, N-7T v F iR (NAT2) Ofifiic kv 72 F b s,
N-7EHFN-4-T I )-ALZ-0 L= VEERT D 4TI - AF-7 L —
NLWEN-TEFIN-4-T I )-AF-7 LY — LTHRBIEESELE RN L7 a g
EKRE LTRFPIZHE SN DD WG ol N-TBFL-4-T X )
ATV =L B EZ TR T KRED R ) A I UFERE K
L., INDBBLE LY A 7 VERTIEEBELZAKTHELTVD,

(2) £&&bH
Dbz s, KNICERYAENTZ A - R A Pk, BN OB SR

Lo TREMERMERKT S, 20 bbb A D0 RO AR I, BE

TAHABEE I, BN O RFICEIREICERET 5, RPOA NV M-FrA P Kk

OMRE AR 1 RN OB 12 L 0 iE ML &4 DNA fHInE % sk L. DNA

BELZ5IERIITHER, BRALZFET I LEEZOND,

Fl. AN MV A TP UORBERD EZDOF ) A4 I VHERORBILIE

g A 7 I K0 AR SN DIENEREFEIT. DNAZHEG L, BRAZHET S

EEZLND,
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3 AL FLAPODOEKEBLBERNVPADORIE) XY OB %K
(1) BIRBE
7 Ward 5 (1991) 9%, KE==o—3 —Z7INOILFLTHOF@F 1,749 A
EXGICEAMEas— MIEEZER L, REHAF=a—3—IH%
fr =a—a—JMo—xEFERTH D,
Zoar—MFEIZLDE AV - ATUET =T DIEFEL ENY
DR EEOREN S A D SIR (FEYE(LEEL) 1T 6.48 (90%15 X [ =3.04
—12.2) L TW3 (£1), E<BELHL B2 IE< BHMBNIZ O
L& BAERM IS ADORIEIL /R, 5EL L 10 K0 T 1 A2NIE
JE. SIR 1% 8.8 (90%fZ#EH XM =0.45—41.7). 10 £LL £ T 6 A FAE. SIR
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1% 27.2 (90%E XM =11.08—53.7), FL ¥ FfEEIX P<0.01 TAETH
STt LTV (£ 2),

Flo, ANVE-MNATET =V DXL ERWA LN L, X< EE
RICEH SN2 b ORI AT T 5 &L 10 F AR TIEBEME A A D %
JEIL 72 <. 10 LAk 20 FF R T 1 ADAE, SIR IE 2.03 (90% 15 #H X [#]
=0.10—9.64), 20 FFLL T 6 ADFEJE, SIR 1% 16.4 (90% XM =7.13
—32.3) LTV (& 3),

K1 IS BEROLFT T > MEFEE TOBBE A OBLUEIER & B 157E

TV b-b AT

ET =V X B OBREL B #HArE SIR 90%CI

D Al RETE

X< T TE 708 7 1.08 6. 48 3.04—12.2
X< FEAREME 288 4 1.09 3.66 1.25—8.37
X< LHEE 753 2 1.43 1.39 0.25—4. 39
RN 1749 13 3.61 3. 60 2.13—5.73

[Ward & (1991) Table 2]

® 2 EMMMBIOREER AL D 27 D FL R
(AN b-bA P 7 =0 rOiE< BRI 5 NREE)

E<EBIE (FF)  BBES BRI HfE 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 OB (RIE< &AL ICLT) 1.00, 3.31, 16.0 TH-o7=, M b
LYy FOBEIZHAEEMEZ R L= (P.01),
[Ward 5 (1991) Table 3]

EZ3 ERUCEHENTHLOHMBMBMOBENRRIAY A 7D KL R
(AW b-b AP ET =) DXL BRI NREE)

ESEMIA (FF)  RE R BRGIK LIRSS 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 3k — MFRIZOWT, SRFEHELEZEML, ﬁ
Mt 2 & L 72 Carreén & (2014) OTiE, II<EPWA LN BEL X E
MBI oM L, 5 RO SIR 1% 1.98 (95%(Z#H X M =0.80—4.08)., 5
LN E 10 4R O SIR 1X 4.52 (95% 5 #EX [ =0.93—13.2), 10 #LL E
® SIR X 6.24 (95%EHE XM =3.63—9.99) L TW5 (£4),

Fo, ELBEPTLDRBICRIICEN SR D OB /283
&L 10 RGO SIR X 1.74 (95%E#H X[ =0.04—9.68), 10 FLL I
20 FA:0m O SIR 1% 3.41 (95% EH X H =0.93—8.72), 20 FLL [ 30 K
G > SIR 1% 4.75 (95% 13 #H X H=2.17—9.02). 30 L. Eo SIR 1% 3.97
(95%EHE X[ =2.11-6.79) TdH D (F 4),

F 4 BEMLAOBIRIEFB KL OWIARE, X<BELT TV —ICX 0 EL 2EELREL
(SIR) KO EHEHE ¥ (SRR)

NS
BE U2 #E  SIR 95%CI SRR 95%CI
RHE  JEFIK
EL<BIT ITY —
BEFLLIIELSELTWARY 10534 <5 0.59  0.07-2.12 1 (T HEEE)
BELLEFLKELE 3020 <5 2.47 0.67-6.33 2.50 0.42-14.8
KR E., RHR/ REH)
BELLEFLKELE 2852 <5  4.21 1.15-10.8 4.85 0.81-29.0
KEE., TH)
ASNZIESELE 18749 27 3.90 2.57-5.68 4.28 1.02-18.0
(FIRE/ERE)
2R 35155 37 2.87 2.02-3.96
oM< ELLE (PRE/ ESREE) @A T 51X < &N
<5 4E 13604 <10 1.98 0.80-4.08 1 (%} R EE)
5-<10 4E 1834 <5 4.52  0.93-13.2 2.56 0.60-10.9
=10 4 3312 17 6.24 3.63-9.99 4.50 1.74-11.6

P trend=<0. 001

O CIE <L CPRE/ i) H@HE RIS 2 ) ENIE < #8478 i 1 [

<10ﬁ5 5614 <b 1.74 0.04-9. 68 1 (X FEFE)
10-<20 4 5697 <b 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 4 2892 13 3. 97 2.11-6.79 8.61 1.11-67.0

P trend=<0. 001

* BAHFOREFBTEFIRBO L DH DV S FIARN & HEL I HHEHRITON T,
FEEI ST DIFRREOBAENS AL TR,
% Ptrend: EHEAMEICL D PE
[Carreén & (2014) Table 2]

ML Ward o (1991) 90 adk— MFEEOARE . 7 — LG CTH-IZ
fEME S A DLW 2 % T T2 E 2 X RICFENIED 7 v —T v 7 & EhE L
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7= Markowitz » (2004) WOHRE TIL, HEEICIZSBELZHD 11 HiloE
PERATEBI D 5B, IbEWIET BEMBOERNIT 2 FTHY ., 2 FlOJEH
NIBD LT (F5),

# 5 FLMHERAHRE T OERE O TH7ZISHERE S 7Lz B 2s A o JE #)

(HERICIESBEBELLEHOR)

TER O X< @ OBIR ZEE BETEE TEAR B E 23 A

p={1

FH5 X< E WM W LEER i
(4F) (%)

1 1957 2 25 1982 54 L —R1, BT EEDB A A1 2002

2 1957 28 34 1991 68 L —R1, BT EEDB A AEAF 1993

3 1957 23 35 1992 57 L —R1, BT EEDB A AT 1998

4 1963 27 32 1995 54 T — R 1~2, BT EEXA A AF 1998

5 1976 13 21 1997 43 JL— R 2~3, BT EEXA A AE 1999

6 1957 20 41 1998 73 7 L— R 3, AAFE 1999
BIT BN A (BB A)

7 1969 16 31 2000 50 7 L— K 3, AA1E 2000
BIT BN A (BB A)

8 1958 8 44 2002 65 KA E LI BAT LR A HAE 2002

9 1965 3 38 2003 59 J1r—FK1~2/3 EFF 2003
FLERBAT R A

10 1965 2 38 2003 63 JVr—R1, LERBIT LR A T 2003

11 1969 21 28 1997 59 RN, BITEEDBA HTFE 1999

[Markowitz © (2004) Table 1]

7 Rubino H (1982) 12X, 4 # U 7 At O Y THHIZ 1922 47225 1970

EOMIZEREINTERV Oy a-F7FAT IV B-FT7FALT I,
FNB-bNA DR EOEFRET I AR FHEE 919 4 2RI
Ltk AR Ears— M2 FEK L, SREMITA XY 7T 2EO AN QD
LTYRINHAETHETH 5,

Z D3R — MR TIE, TEEREOEND A DT IL 36 ] T, BLEHE
I 29.27 (P<0.001) Tho7= (£ 6), R U BERE ATl &
BKAOIEXLSBENLOOHIMBNICEHMT 5 &, 10 FF TixZe L, 11 F£LLE 20
LI T 8 M, BIEME /M EIX 21.62 (P<0.001). 21 4ELL T 28 fi,
BlEMEWIFFEIT 36.84 (P<0.001) THo7=(E£ 7)., £, HHE2AED

EEWIFIR]TIL, 10 2 L0 F T 8 il BLEE W7 1X 12.50 (P<0.001) .
11 8L E 20 4ELLFC 13 fiil, #BLgE, WiFFEIL 34.21 (P<0.001), 21 4
VLT 15 i, BlEE WA E L 71.43 (P<0.001) ToHh-7= (3 8),

F O, BEMEANALE (364]) ZIX<FELT IV —RICXZIFL, U XA

IR A T oD THD, ZDOH L, T IV —GIEANF-bLA TV
E A4 AFLUER (2 AFAT=V YY) BREHZTZ 2 VUKD T T =

1 -



T A28ET TR THY B AKX S B, BL2E FHEIX 62.50

(P<0.001) Th o7z (£ 9), FHEDKITHR LB AT OBEHE
MFRE L 29.27 (P<0.001) TH 5 (K 6)2., HEEEEOBERN AL TIC
ZBE O N AVFEMEHE THHR PV URB-F T FAT I UERDED
HEENEENL TN D,

UbEaHEZDE T IV—GIEANVR-FLA VL4482 F LY
A (2AFNT =D r) OBEELSBETHDIN, ZOHT7 3V —OFERN
AIETE OB,/ B E O 62.50 (P<0.001) X, A/ F-FA DL
SBENBEMNRALORIEIZHEE L TWVWDHILERBRTIHLDOEEZLND,

BT AU —G OFEEPAETD 5 FliIzO>NT, X< EHMEIT 12 05
33 £ (F¥ 22.0 F) ., BHRMIMIX 12 F715 40 4 () 274 ) L 72-
TW5 (#10),

F 6 SETIRIAB O BLE 5T HI 8 & R E

FECRIA & BB HFF i BLEE /B

ICDETR=— K

AN 260 169. 60 1. 53k

I A (140-205) 96 36. 23 2. 65%%k
fiti + M9 (162-163) 14 7.87 1. 78%
MEEH (161) 5 1.41 3. 55%
18 (150) 5 1.06 4, T2%%
H (151) 10 8. 00 1.25
JiE Bt (181) 36 1.23 29. 27%%%
Z DA D ERATL 26 16. 66 1.56%

oML 45 9% FR (400-468) 71 67.62 1.05

I g 9% HR (470-527) 13 11.40 1.14

JH 22 (581) 34 7.61 4, 4TH%%

=¥ (800-999) 18 13.92 1.29

Z Do R IA 23 32.82 0.70

A 5 — —

#P<0. 05 , #¥P<0.01 , *#*P<0.001
[Rubino » (1982) Table 3]

KT AT < FED S OFELN B O —H#8 D 53 A B O BLER 8T H1 5 & 15

MENELS BB 104FELDLF 114N E 20 200 F 21 LN 1
D FE - E

Bz
Person—-years 6103 5781 4084

Ble WitEE BLEE S BlE WItEE BlgiE S Ble MifrE #lgiE
kS RS A Bl %% 5 e Ik W5 e
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#* 8

9

i 2% A 1 0.88 1.14 7  2.58 2.7l 6  4.41 1.36
NAEE 28 A 2 0.17 11.76% 2 0.47  4.26 1 0.77 1.30
BENA. 2 0.11  18.18%x 1 0.34 2.94 2 0.61 3.28
JiE Ik 28 A 0 0.10 — 8 0.37 21.62%kx 28  0.76  36. 84k¥x%

*P<0. 05 , *%xP<0.01 , 3*k*xP<0.001
[Rubino & (1982) Table 4]

V<R R ) K OF B D A3 A Bl 0D LR BE T 1 KL & 1 A A

X< W (4F) 10 LA R 11T LLE 20 00T 21 LA R
LR 581 161 126
%

Person—years 11089 3261 1618

Bz My #lgE Bl WS BlgE BlE B #BlgES
%%k fE WifE Bl E EUEER ) /- G EUEER )

i 2% A 8 4.24 1.89 3 2.10 1.43 3 1.53  1.96
MEEA 23 A 5 0.78  6.41%x 0 0.39 — 0 0.24 —
BIEN A 4 0.54  7.41%xk 1 0.33 3.03 0 0.19 —
JiE Ik 28 Au 8 0.64 12.50%%x 13  0.38 34.21%%x 15 0.21 71.43%%x

*P<0. 05 , *xP<0.01 , 3*k*xP<0.001
[Rubino & (1982) Table 5]

I @D T TV —RIGEE ORENE A DBLE ST B & B E

MENE S @ JET IO F iy

AT EY — BRI WEE BIRE WA E OREFE K (¥ & i)
(P27 & i b))

A 1 0.05 20. 00 41 63
B 6 0.04  150. 00k 24.7(22—27) 55.5(43—72)
c 5 0.06 83. 33k 23.4(12—30) 62.4(48—73)
D 11 0.04  275.00%k% 24.2(13—35) 56.4(49—63)
E 3 0.24 12. 50%x 21.7(12—34) 62.3(57—71)
F 5 0.44 11. 36%%k 24.2(17—30) 63.0(53—76)
G 5 0.08 62. 50%kx% 27.4(12—40) 60.0(54—64)
H 0 0.10 - - -
I 0 0.12 - - -
L 0 0.06 - - -

Y 36 1.23 29. 2TH¥x 24.9(12-41) 59.2(43-76)

Aa~-FT7FNT I ol (BEBRES : 274)

B B-FT7F N7 ool (WEE : 304)

C Ry vrofld (WEE . 65 4)

D RUDDUVEDRTFTTIFALT I ool (BREL  334)
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ERVODUEDTTZFLT I UOMH (BRES - 148 4)
FRUDOURIZTTFAT IV HDHNELOMIT~DRREMD H - T2RE
X< #E (BBRES . 307 £4)
G 773 RO 75 =0 ToHE (BWHRES : 534)
H el oesE (FBREH : 794)
I oM oONE (P& . 18 4)
(B FMIZENPAMENRS D ERBEINLTOHDIHWE~DIESEN W)
L B (B $ : 48 4)
*P<0. 05 , *%P<0.01 , #*%%P<0.001
[Rubino & (1982) Table 8]

#£10 77ROV 77 =20 TOREICHESE L TWZH@FE OB 2 A ST 5]

iE 15 X< EOHEMY MENE S T L TR O (13X < & W B IR
RO | FE

1 T vl T I =0 T O 45 57 12 12

2 T vl T I =0 T O 43 64 12 21

3 R A B A 0 BT 22 54 32 32

1 1 ] 2B R 0 B 31 63 21 32

5 1 ] 2R R o 22 62 33 40

(%) FHAERY : ANV F-M AT L 44 AF LU ERQAF LT V)
[Rubino & (1982) Table 9]

T~ Sorahan & (2000) 13X, 7 = — /L XALE DAL T35 O B M5 @35 2160
NZERBIZ, A R b A VU BEREETEFEES (04, 14D E 5 FER
Wi, 5 ELE) Ik T, BRSADETE, BELEZHRH LI, REM
. A7 70 FRERT=2— VXD —AOTHD,

XHRAEM 2 100 & L7z & & o T 54 ot Ao SMR (£ %1k
FET L) 13 141 (95%(EHHIX I =82—225) THEZEIZRN -7, FERIC
BERE S A DFEFRF D SRR (BEHE(L Y 2 7 k) 1% 107 (95% (54X i = 65—
168) THEZEIX -7,

T b= b D U BAREEICE R T D5 @E OB AT X 3 A (1€
FEEN1EPDA4HFET2 A58 ETLTA) T, HIfFEIZ 0.2 THY .
xHRAERI %2 100 & L7z & &, SMR (X 1589 THE THh o7,

AN R b A P UBRABEEICEFT D HEBE OB A DT D RR(Y
AT W)X IEFEE N TEND 44T 4.44(95%F XM =0.76 —25.79) |
5 4LL T 5.48 (95% XM =0.51—59.14) TH Y, AEEILRWVN,
FL vy FBREIZP=0.08 Th o7z (F 11),

Fl AN b DU BIBAERCAE T T D 0 E ORI A RO
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RRIZ. MEEEHEN 1END 4HET6.73 (95%ZHIXM=1.59—28.41). 5
HELLET 7.65 (95% X =1.03—56.87) THVH . TNEFNHEEILE
<, FPLYFRBETYH P=0.002 TH-7- (F12),

11 BREAAICKDECHTITERELS A ZRS 2FRETO Y X7k

TE L L)L JEE B 23 A T O oA TORK
n RR (95%CI) n RR (95%CI)
[i] P 2 AT ] I fi BT
2-ANH T IR FT SN ~DBETL TERE (ng. mby)
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)
PhrLYFBE P=0. 24 P=0. 43
Tz -B-FT7F T I URBIEEEFELE ()
L 18 1.0 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)
PrLY BT P=0. 048 P=0. 09
7=V UIHRIEEEFFEE ()
L 17 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)
PrLY BT P>0. 50 P=0. 15
A b=bM A D URARIEEEFFEE (FF)
L 19 1.0 1095 1.0
1-4 2 4.44(0.76—25.179) 7 0.48(0.22—1.02)
=5 1 5.48(0.51—59. 14) 7 1.23(0.57—2.65)
PrLY BT P=0. 08 P>0. 50

[Sorahan & (2000) Table 8]

#12 B ARED Y X7 1

BE L L)L n RR (95%CI) RR (95%CTI)
57 BiE R AT ] B R AT
2-ANH T IR FT SN ~DBEITL TERE (ng. mly)
L 21 1.0 1.0
0.01-21. 24 5 2.96*(1.11—17. 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)
P LY FBE P=0. 06 P=0. 48
T -B-F TFNT I UM EEEELR (F)
L 25 1.0 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)
PrLY RKRE P<0. 001 P=0. 03
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= /HX#&VE%TIE%E%& (ﬁ)

f L .0 1.0
1-4 2 85(0 20—3.61) 0.61(0.14—2.76)
>5 5 2.20(0.84—5.79) 1.50(0.52—4. 35)
PRrRLY NERE P=0. 17 P>0. 50

z“/fvi kA //ﬁ&%%ﬁé%%%& (%)
iy 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)
PRrRLY NERE P=0. 002 P=0. 31

* P<0.05 , **x P<0.01 , % P<0.001

(2) £&H
7 BARMEFAR—FHARICETEZIFTILE-FLADUODIEELBERILA
D FIE

Rubino & (1982) 2% Am & ak— ML TIE, BEHORERSAME
THLIR VD URB-FTITTFAT I VORBIEEICEET LHEE LS
Te g B & AR O EBE A A SE T OBLEE, FIFE 2 29.27 (P<0.001) TH -
oD, TN - A D OMPAIEEICHERET 55 @E BT DN A
COBLEME/ MFEEIX 62.50 (P<0.001) ToH o7z,

IO NS, AN AA T DXL BITEEDSARIEOH SR IA
EEZOND,

14 (X< EHAM

Ward & (1991) 9Dtk A\ & ahk— MFZEIC I IE, A0 b-bb AP
VOIEL BEEMNRADRKIEY ZZI2HONWT XL EHM 10 EL FTHE
ZRRBDOLND,

Carreén © (2014) 197X 1< FHIM 5 L1 E 10 K% Tl SIR % 4.52
(95% X =0.93—13.2) L LTHEBY., TNIEFKRHMICAEICIZE-
TWRWEHEDD, AL h-hbA 2D 5L E 10 F R 01X < 825 5t
MADRIEIZEEG L TWAD Z ENREBEINT,

T, b ERMCHEMRPAEZRIEL CWDHEH (KE 2 F) b#EIN
TWDHN, 5 FRMOIX BEWIR TN AORIEY A7 2N wE 5 2
L ERIET DR E LR Do T,

) EBREME

Ward & (1991) 9 | Carreén & (2014) 10 0% A& ak— MNFZE T
X, AV b= b A P OIEL< BB BBEBEN A OIIE £ TOERYIFMIC
DNT, 20 FLLETHEEEZZR D TS,

Rubino & (1982) 2z ki, A/ b-bibA P OB IEEICHEET
L9 E OB AT H OFEERME A2 274 F L L TWDHD, £ D
PHIX 1205 40F L LTWD, TR 5B S E 2B D0TIE, IR
HAEI N 12FETH o 72,

[Sorahan & (2000) Table 9]
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F7-. Carreén H (2014) 10 2B NWTH., I BEEEE 10 £ 20
FEOREFPREINLTND

LR T, i ey AN b Mg Do DIEL ERME)S 10 FL E
i L72%, BEMOAAZRIETLILOESZS IS,

4 @@o)ﬂla

Ward & (1991) 95 D% Al & 2k — MFFE Tl xh G4 o B R X
43.4% TH v, KEDO—MEME RE S THE L 2 HFTiEAnWE LT, A b
MAT DXL BRIZEDBEMNRADRIEY A 72O\ T, BEIC LB E
PEBR3 2 2 < FF ML TV 5D,

WX ERE N A DY 2T 77 7 B —D—DTH5DH I EIXMENRNR, F b
N-MVAD U EBEOEBELZ T T, VAZFMT 2 Z EIXR#ETH 5,

¥5 B

AN RPN A PO BT DEERES AT, RS HE L AT R B R 1
D2 DFNFEHRFIEHITONTEBLT, BEICHA N - Ag Ui XD EEKRN
IEEBERRFEE L TCRELEEMIRY, Z0d, AR T, 40 b
MA DU ZRBELTRERBPADA T =L, I BEERIEY 27 OFRIZO
W T SCRRIR G 21T - TR 5. L)T@&%Dﬁ@ik&b JEBEDS AIT AV - h v
ATV UVDORBMOIIKTEICLIVRBIELED &EO/mICEL,
(1) BBRADA DXL

ENIZED SAE T AL b= R bAoA U ui, BN O CYP 12 X 0 Rk
MERT 5, AV E-brA P ROZORBPERD T, ML > TH
Bl E XN %, ARSI NEMORPICERET 2, RTEDOF /L F-FA Y
v EZOMBERYIT., TNZEEEEN O PHS 2 X 5T MH(E. NATL 2 &
% 0-7T v F ARk DHIEMALICE W DNA A EZER L, 22 DNA %
BEL, BEAALEZRIESEDI LD EEZLND, -, EEBEFE T DNA
ZREL. BERSAORIEZIET 20 EEZLND,

(2) AW F-FPILADP VDR BEBERNVADRIE) XY

#BAMEaR— MIEIZLAE, AL MAAT T BELEEHEE
WCBWT, EDSAORENEEICHEMLTWAZ b, T M- MLA
DI BITBEMBADOKIEOE NRIFERO —2 LB NS,

T BRI IERE N A DRIEY 27 5205 L 10 EU FoIE BTH
BEENRBDLNTZ, b FLLE 10 F#REEDOIZ< & TlX, WA RICE
TR WY h&t#AmD%f*_%éibfw\ékaﬂnwﬂéitto54£%ﬁ%®
I B CTOEMNAJEF S HRE SN TWDER, EFAEL DR RIS
MO TWVWDHI ENL RIEY A7 ZWIMIE 52 & E2REBT DHFIEHRE LR
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OO o T,

BRI Z DL, T R-FA D DIEL BRI D BEDE A D FRIE
FTOBRIMIZONTIE, 20, ETHERICHMNT 2 L OHRENZ N,
X< TR E 10 FLLE 20 FRmMOFBIEFOHRE RO LI, DRl
HA N - M A T DOIXL BB D 10 FLL ERRE L 72k, BB AT
ETDHHDOEEZBND,

INHDZENL  FNR-FAATDIEL BEBICI0FEL FREEL -
FEE T, X< ERGLE 10 FLLERE U CTHRIE LB AT DV T,
EGDHEMICHE N RRERE oo TRIE LTEHERMERGVWEE X OND, £
oo A R-bA P OIXL< BEB~OEFEHH X IIBEN A AFIEE TO
BRI 2Y 10 FITHli 72 7 WA 13 FEZERE X BIRDL, FIE IF D 4 i
B O AR E 2 BRI LT, 2B EBEMS A L oM A2 a4
HUMEND D,
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AHEEXRETRYHRONTWEFTEEREY 2 VORENAMTESF

ALk

1. o—kIL4 Y (0-Toluidine)

- CAS&E S 95-53-4 NH,

- SV 8] BEDKRATERPONRIZIELKBETHEFFRERIZH DS, CH,
- R 200°C

- A& 24 - BBHODBAERE., TRFOHEBELEREY

- FEHER
IARC (EEMNARFRMEEE) 4 1-721 (EFIZHLTEIAELH D)
BAEEXGEEZR ERARE1F (EFIIHLTENSAELRD S LHIET
£5) (%) 2016 RETIRE

(&)
ACGIH (XEEXHLEMREE) ENABKES A (BWICHLTESAAMLDS)
(S)

FILk R
2. o—7F7=33 Y (o-Anisidine) NH,
- CAS &S 90-04-0 e

H

- SV 8] FBE~HJEEBDENK -#AE 213°C =
- A% 234 oh R A

- BEMIER
IARC (EBAAFREE 5 -7 2B (E RZHT BRFABAEDAD)
HAELBESEE  HAANEB(EFCHLTEEL EAAMNSH S &
MW TED GEHA BB+ S THEL))

(F)
ACGIH CkEELH4EEMRELE) RHPAMRS A3 (BYIcd L TRAAUNH )
(S)
2 &A
3. 24—F21) T2 (2,4-Xylidine) NH,
- CAS &S 95-68-1 CH
- 5L £] BEHTREBDRIAK - BB 214°C
- A& g - BT REA
- HEEMHER
IARC (EIREASAFRZEHEE) 7 0-7" 3 (DETELHLY) CHy
ACGIH(kEELm4EMERSE) " ENAKRS A3 @Y LTENAELNSHB)
(S)

(%) Xylidine (EEEEY) 1221 T
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INT

4. p— kJ)LA4 > (p-Toluidine)
- CAS &S 106-49-0

- & BEOER -®MS 44-45°C - H = 200°C
- A& BTG - RERSRER

- AEMIRR
IARC (EIFRAMABRZEHE) @ L

NHz

CHy

ACGIH (kEEXHEEMREE) EHVAMRS A3 (B L TEISAENDH D)

(S)
5. 7=1) > (Aniline)
- CAS &S 62-53-3
- & BEOKNK - HBR 184°C
- A& LA hREED SRR

28 - JLEEHER -EE-EFEOERERH
- AEHER
IARC (EIFEAAFFEE) Y IL—T3 (RFEETEHLY)
BAREXFERESR (K)

ACGIH (REEZMETMREE) EHNAMED AS (BWICH L TERAELSHS)

(S)

Tk

6. o—~0O0O7=1)> (o-Chloroaniline)
- CAS &S 95-51-2

- 4] EOAE~HEBDRIK HN
- B 208°C
- & EE-E2EOHBRE. BIERER

- AEMIRR
IARC (RN ABRZTHAE) FESL
ACGIH (XEEXHLAEMRSE Bl
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